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Launceston (Tasmania), 97 
Leicester, 118 
Leskovatz (Servia), 27 
Limerick, 815 
L.C.C., 27, 749, 909 
London, 27, 550, 749 
Lourenco Marques, 815 
Lowestoft, 749, 990 
Luton, 945 
Maidenhead, 118, 511 
Malta, 792 
Malvern, 71 
Manchester, 27, 71, 151, 222, 816, 550, 

829, 867 

Mansfield, 671 
Mexborough, 27 
Middlesex, 511 
Montreal, 511 
Mullingar, 909 
Newcastle-on-Tyne, 27, 671 
Newport (Mon.), 71, 151, 1082 
North-Eastern Railway, 151, 909 
Northfleet, 151 
Norway, 27, 306 
Oldham, 1082 
Paris, 551 
Partick, 1082 
Pemberton, 27, 192 
Pontypridd, 27, 749 
Poplar, 272 
Radcliffe, 749 
Rochdale, 118 
Rotherham, 551 
Roumania, 151, 511, 990 
Rugby, 192 
8t. Pancras, 909 
St. Petersburg, 71, 151, 816 
Salford, 749, 909, 990 
Santiago de Cuba, 671 
Servia, 118 
Shanghai, 475 
Southampton, 710 
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Coxrracts OPEN- -continued. 

Southend, 1076 

Spain, 71, 118, 916, 358, 896, 551, 629 
710, 792, 1032 

Stalybridge, 27, 511, 798, 990 

Stepney, 1032 

Stockport, 151 

Stoke-on-Trent, 990 

Stretford, 272 

Sunderland, 27, 591, 671, 945 

Swansea, 27, 272, 829, 045, 1082 

Swindon, 71, 396, 511, 671, 990 
3 and Highworth Union, 118 

Sydney, 27, 910 

Teddington, 71 

Tien-Tsin, 272 

Valparaiso, 27 

Wallasey, 945 

Warrington, 151, 749, 829 

Watford, 591 

Wellington, N.Z., 990 

West Ham, 316, 511 

Wigan, 27, 551, 990 

Willington Quay, 27 

Wolverhampton, 151 

Youghal Asylum, 193 


Contracts CLoSED— 
Adelaide, 910 
Admiralty, 945 
Ashford, 749 
Ashton-under-Lyne, 118, 867, 1082 
Ayr, 151 
Barking, 71 
Barnstaple, 27 
Barrow -in-Furness, 945 
Barton, 27 
Bath, 27, 71 
Batley, 910 
Belgium, 272, 551 
Bexley, 193, 651, 671 
Birkenhead, 867 
Blackheath, 396 
Bloemfontein, 867 
Bolton, 272 
Bradford, 223, 272, 671, 990, 1082 
Breconshire, 272 
Bridgend, 910 
Brighton, 222, 475 
Bristol, 27, 193, 945 
Broompark, 1076 
Burnley, 793 
Burton-on-Trent, 118, 1082 
Bury, 272, 475, 680, 793, 829 
„ St. Edmunds, 1032 
Camberwell, 71 
Canning Town, 193 
Cape Colony, 749 
Cardiff, 71 
Chester, 1076 
Chesterfield, 1032 
Cleckheaton, 829 
Clyde Valley, 630 
Colchester, 990 
Coventry, 511 
Darlington, 475, 990 
Dartford, 27, 476, 990 
Derby, 1032 
Devon, 591 
Dewsbury, 27, 222, 793 
Dundee, 193 
Dungannon, 990 
Durban, 475, 910 
Durham, 1032 
Eastbourne, 396 
Eccles, 272 
Exeter, 475 
Falkirk, 151, 1076 
Finchley, 793, 1033 
France, 354, 511, 710, 829 
Fulham, 151 
Gillingham, 551, 690 
Glasgow, 27, 551, 671, 910, 1076 
Gravesend, 272, 671, 990, 1083 
Greenwich, 71, 114 
Halifax, 222, 396 
Hampstead, 272, 551, 591 
Heckmond wike, 198, 1098 
Holland, 511 
Horsham, 990, 1076 
Huddersfield, 114, 816, 680, 671, 711, 
1076 
Ilford, 27 
India, 511, 798 
Ipswich, 551, 1076 
Kinfauns Castle, N.B., 272 
King Williamstown, 
Kingston-on- Thames, 690 
Kirkcaldy, 711 
Ladysmith, 630, 793, 588 
L. & Y. Ry., 1083 
Leeds, 749 
Leicester, 749, 798 
Liège, 396 
London, 27, 71, 114, 152, 198, 316, 611, 
630, 711, 749, 798, 867, 910, , 1085 
Lourengo Marques, 1038 
Lowestoft, 896 
Luton, 1076 
Maidstone, 396 
Malvern, 990 
Manchester, 71, 198 
Mansfield, 1076 
Market Drayton, 475 
Mersey Railway. 867 
Middlesex, 749, 793 
Middlewich, 273 
Monmouth, 272 
Motherwell, 114, 475 
Natal 749 
Nowcestie-on- Tyne, 272, 750, 867, 945, 


1 
Newport (Mon.), 272, 478, 611, 691, 672, 
, 1088 


Norwich, 990 

Peterborough, 854, 690, 672, 829 
Plymouth, 711 

Portsmouth, 690, 672 


—— — € 
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tosED—continued, 

"Beading 354, 68, 945 

Rochdale, 

Rotherham, 7l, 114. T93 

Rugby, 613 

81. Helene, 7 

& Petersburg, 

Salford, 193, 272, 690, 1033 

Sheffield, 223, 839, 867 

Sath Africa, 511, 630, 1033 


Sunderland, 816 

sepu 27, 114, 195, 690, 750 
Sweden, 27 

Swindon, 511, 999 


7 

Tunbridge Wells, 223 
Tynemouth, 27, 114 
Victoria (Argentine) 354 
Walsall, 114, 152, 829 
War Office, 711, 798 
Warrington, 372, 396, 1083 
Watford, 511 
West Ham, 152, 798 

S London, 798 
Wigan, 11, 1 
Willesden, M5 
Wolverhampton, 114, 228, 896, 511, 793 
Woolwich, 71 
Worksop, 630 
Worthing, 27, 475 
Wrexham, 316, 354, 396 
Yorkshire, 511 


Coatrcl of electric motors in factories, 
The, by N.C. Woodfin, 521 
„ of railway trains, Automatic, 


„ of traffic on electric tramways, 


The, 967 
Convention of the B.E.T. Associated 
Mud arg 911 
CO. reco 


er, A new, 001 


Cork Exhibition, Gas-driven set at, 442 
Coronation decorations in Pretoria, 8 4 


ü illuminations, 974 
" science honours, 8 
* The postponement of the, 1 


CORRESPONDENCE - 


s radiators, by 8. E. Fedden, 


Breakdowns of electrical machinery, 
by J. O. T.,“ 774 

Central station men and private work, 
by “ Werdna,” 415 

Staas cables, by H. N. Northcote, 


Cinematographs, by C. Turnbull, 815 
Combined efficiencies of engines and 
dynamos, by “ Puzzled,” 416 
Consulting engineers, by “Old 
Hand," 11 


" engineers not all to 


Current supply for cinematograph 
&c., by " Blake," 853 PARN 
UE by lightning, by W. Langdon, 


Deterioration of sto 
rage batte 
Di plates, by A. E. du Pasquier, 985 
istribation with uninsulated neucral, 
by C. Vernier, 978 
9 current generators, b 
8 Electric Plant Co 


» Current generators and 


rotary converters, d 
aan H. S. Meyer, 657 ' i 
ing question, by R, Frederick 


n the middle conductor b 
Everett, Edgcumbe &Co), 

; by J. C. Btevens, 

940; by A. J. Abraham, 


Edinb el i à 
Nerat, 5 ) works, by F. A. 


ciency and power factor 
of 
e ir tama 


Electric hoists by “J 

A G. Y. D. M.” 
1M; by ^H. W. W. D." 

1 by W. 8. Boult, 676 
" MDps in baker's oven, by 

F. H. M.,“ 416 

v lighting of Swordale, The 
„ aO Pardoe SS ^ 
Burke, 7 dia 


» Waves by Fred 5 
Engineers Sezion, 29 ee 
Fog ident," A by “ Another 
the cn American engines for 
Pahang om, tramways, by H, P 
wella Co, ei by B. W. Black: 
Co., 281 . " 


valent gi 
Rhodes, jj ^ "uet by W. G, 


Pita prevention, by “Fire Protection,” 
1 i " J. D. Maokenzie 175 
ening NA R. C., “ 886; 
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CoRRESPONDENCE—continued. 
Indication of earths on trolley stan- 
dards, by “Car Boy," 984; by 
1 and Purdom, Ltd., 


1 
Indicator diagram paper, by Indi- 
cator,” 934 
Institution Conversazione, by One 
of the Guests,” 56 
Joule's work, by“ Phos,” 657 
Large steam turbines, by C. A. Par- 
sons & Co., 858 
Mains, by C. Turnbull, 657 
Mechanical engineers for electric 
generating stations, by A. E. 
esey, 888, 576, 698; by Shilt 
Engineer," 416, 612, 733; by “A 
Member of a Purely Electrical 
Staff," 416; by A. I. E. E.,“ 612, 
i 788; by F. R. C. R.,“ 612; by 
Prentice, 783; by Hard 
Lines," 738; by Mechanic,“ 897 ; 
by “A Poor Shift Engineer," 
934 


Motors r. tramg, by R. E. Crompton, 
11 
Municipal ee: by “Fair Play,” 


‘a wisdom, by F. Smith, 878 
Notes on the practical working of 
rotary converters, by D. Kelleway, 
697; by J. R. Salter, 774 
New single-phase alternate current 
motor, by V. A. Fynn, 978 
One wire wiring, by M. O'Gorman, 
; J.D. F. Andrews, 416 
ar law reform, by A. J. Callinan, 


Purification of the atmosphere by 
high voltage electricity, The, by 
„ Spark-Gap,'' 852 
Question of trade etiquette, A, by 
" Puzzled,” 586, 694; by An- 
il 575; by W. Cross, 018, 
6 


Railway signals, by“ Signals,“ 840 

Reflections of an electrical engineer, 
by “E. E,“ 1025 

Remarkable lightning conductor 
“earth,” A, by E. G. Tillyer, 975 

Renewal of electric lamps, by The 
London Installation aud Main- 
tenance Co., 853 

Runaway cara, by Progressive 
Manager,” 1024 

St. Petersburg tramways, by C. À. 
Baker, 416 

Salary scandal, by Esperan," 282; 
by A. M. I. E. E.,“ 282; by Arc,“ 


257 
Sales, by E. M. F.,“ 574 
» A criticism with supplemen- 
855 notes, by W. Young, 


Scandal which everybody admits, A, 
by “ Consulting Engineer,” 55 
Scientific conundrum, A, by Bunsen, 


Sheathing of submarine cables, by E. 
Guarini, 56 

Single-phase electric railways, by 

Geipel & Lange, 975 
" railway working, by V. 
A. Fynn, 778, 978 

South Shields electricity &ccounts, 
by J. H. Cawthra, 257, 859, 382 

Standardisation of catalogues, by E. 
C. Barton, 186 

Standards in Ewing's hysteresis 
teater, by J. A. Ewing, 257 

Starting and stopping turbines elec- 
trically at a distance, by B. M. 
Drake, 933 

Students' difficulties, by A. P. Trotter, 
695; by Reader,“ 695; by 
“ Writer of the Article," 734; by 
“On the Way," 735; by “ Elec- 
trodes,” 818; by Last Lap," 814; 
by D. R. Broadbent, 853; by '* An 
Pec aad 897; by "W.W. W., 


Student's suggestion, A, by “An 
Evening Student,” 815 

Professional etiquette, by W. H. 
Booth, 783; by “Young Con- 
sultant,” 7381; by Consulting 
Electrical Engineer,“ 775; by 
A. H. Dykes, 815 

Swanscombe Cnurch (Kent) struck by 
lightning and partially destroyed 
by fire, August 14th, 1902, by E. G. 
Tillyer, 380 

Technical education, by ‘ Theory 
and Practice,” 176 

Tramcar brakes, by W. A. Ogden, 656; 
by W. R. Bowker, 695, 782, 773; 
by G. R. W. Roberts, 696; by 
" Assistant Mansger," 696; by 
“ Driver," 696; by H. B. Philli- 
more, 697, 978 ; by “Air and S nd," 
781; by J. W. Manley, 781; by En- 
gineer,” 732; by Release Spring," 
772, 816; by “ Consultant," 772; by 
" Buum Cuique," 816; by ''Pro- 
gress,” 816; by “Electric Tram- 
car," 816; by R. Humphries, 853; 
by ‘ Superintendent,” t97; by 
“ Ibid,” 597: by H. Boot, 933 

Transmission of electrical disturb- 
ances, by R. Kennedy, 840, 578, 
417; by F. P. Sexton, 372; by A. 
Tod, 879; by G. W. de 'Tunzel- 
mann, 494 

Undesirable guest, An, by 8. P. 
Thompson, 12 

Voltage which cannot kill by 
M. I. E. E.,“ 729 

Wireless telegraphy, by J. Munro, g41 
n telegraphy at Cape Breton, 

by E. Guarini, 879 


Costs 1005 electric power transmission, 


Cottrell, H. E. P., on The cyclone theory 
of magnetism, 59, 184. 178 

Country house pumping, 895 

Covent Garden Opera House, Elec- 
tricity at the, 847 

„ lamp, The, 946 

t Crewe system of railway signallin 
The, 303 dis 9 


Crompton & Co. 's arc works, Chelms- 
ford, 290 
T potentiometer, The, 1005 


CURRENT SPECIFICATIONS — 
kenbam incandescent lamps, 35 
Electrical equipment of sections of 
North-Eastern Railway, 257 


Cyclone theory of magnetism, The, by 
H. E. P. Cottrell, 59, 134, 173 


ANIELSON, E., on A novel com- 
bination of polyphase motors for 
traction purposes, 402 

Data of principal power stations in 

Greater New York, 677 

Davies, F. W., on A criticism on pre- 
sent-day continuous current 
designing, 1014 
„ F. W., on Armature core discs 
for continuous current ma- 
chines, 300 
„ F. W., on Special shaped mag- 
net poles, and the way they 
affect commutation, 809 
Dawson, J. E., on Electricity supply 
meter tests, 188 
Deaths from electric shock, 490 
Depreciation as it affects electricity 
works and machinery, 


- The question of, 115 
i Tramway accounts and 
the question of, 1058 
Designing, A criticism of present-day 
continuous current, by 
F. W. Davies, 1014 
» dynamo machinery, and the 
design of a rotary con- 
verter, The use of 
specification forms in, 
by H. M. Hobart, 923, 


i of polyphase current ma- 


chines, The, by D. 
Bergman, 1056 
Design of continuous current dynamos, 
The, by H. A. Mavor, 919, 960 
Destructor, Electricity from refuse: 
the case for the modern, 851 
Deterioration of storage battery plates, 


Determining the efficiency of dynamos, 
5 of, by J. R. Ashworth, 

e A study of electrical, by 
v. Ryan, 847, 922 

Dewar, Prof., and the British Associa- 
tion, 487 

Diagram of controller connections, 152 

uiii Gas engine, by W. H. Booth, 


4 
Difficulties that lecturers on electrical 
engineering meet with, 
The, 
ñ that students of electrical 
engineering meet with, 
The, 578, 606, 609 
Dion, A. A., on Use of storage batteries 
m electric distribution systems, 
24 


Direct connected generator sets, Some 
details of, by W. H. Bryan, 203 
„ Current motor and its accessories, 
The up-keep of the, by A. H. 
Mayes, 418 
Discharge of a condenser through a 
variable self-induction, Graphical 
method of determining the, by 
E. W. Marchant, 653 
Dissolutions, 62, 102, 141, 182, 259, 305, 
813, 385, 582, 661, 788, 818, 858, 899, 
939, 980, 1067 
Distributing systems, Re earthing the 
middie wire in three-wire, by G. 
Hooghwinkel, 886 
Distribution systems of Gt. Britain, The 
electrical power, 472 
» systems, Use of storage 
batteries in electric, by 
A. A. Dion, 241 
50 Two v. three -wire, 128 
i with uninsulated neutral, 
by E. Morgan, 888 
Dolezalek and A. Ebeling, on Experi- 
ments on the application of 
Pupin’s system to telephone 
circuits, 969, 1012 
„ Polter surface contact system, The, 
487 


Driving in an American railroad shop, 
Electric, 476 
of machinery: its economy and 
advantages, The electrical, by 
F. Broadbent, 411 
ü Tramcar, by H. B. Phillimore, 


Dunlap, O. E., on The manufacture of 
nitric acid at Niagara 
Falls, 720 

on The new power 
house at Niagara, 506 

on The Niagara Falls 
power station exten- 
sions, 165 


» 99 


Düsseldorf Exhibition, Electrical plant 
761 67, 108, 148, 350, 567, 665, 


Dynamo machinery and the design of a 
rotary converter, The use of 
specification forms in 
designing, by H. M. Hobart, 
928, 975 

$i The making of a, by H. A. 
Mavor, 588 


phe ARTHED" return, The question 
4 of, 211 
Earthing of the middle conductor, The, 
by A. J. Abraham, 291 
» problems, 198 
» the middle wire in three-wire 
distributing systems, He, 
by G. Hooghwinkel, 336 
Earths on trolley standards, The 
indication of, 889 
Ebeling, A., and Dolezalek, F., on Ex- 
periments on the application of 
Pupin's system to telephone 
Circuits, 969, 1012 
Economy of mechanical stoking, 6) 
Edinburgh museum, 141 
Edison and his storage battery, 165 
Education by observation, 485 
is e and commerce, 


ae More about, 767 
à The electrical industry and 
technical, by R. Kennedy, 


Effect of electric waves on the human 
brain, The, by D. McIntosh and 
J. Graham-Willmore, 206 
Efficiency and power factor of small 
three-phase motore, On 
the, 728 
" of direct current motors, 751 
i$ of dynamos, A method of 
determining the, by J. R. 
Ashworth, 887 
- of electric furnace opera- 
tions, 647 


ELEcTRIC(AL) — : 
Apparatus, Some novelties in, by 
M. B. Field, 600 
Baths for North Staffordshire In- 
firmary, 201 
Brakes, by G. H. Fawcus, 581 
Canal towage, 631, 1063 
Conductors, The manufacture of 
aluminium for, 807 
Development in the U.S.A., 355 
Developments, A study of, by V. 
Ryan, 847, 922 


i? in Bouth- West Lan- 
cashire, 80 
Disturbances, Transmission of, 856 
T Transmission of, by 


. R. Kennedy, ?55 
Driving in locomotive works, 467 
Engineering course, The ideal elec- 

trical, by C. P. Stein- 


metz, 366 

$i meet with, The diffi- 
culties that lecturers 
on. 651 

n meet with, The diffi- 


culties that students 
of, 578, 606, 609 
T Some limits in heavy, 
by J. Swinburne, 999, 
1041, 1086 
Engineer and boiler efficiency, 766 
Enterprise, India as a field for, 252 
Equipment of a steel works at Ant- 
werp, The, 889 
Glass factory, An, 992 
Haulage on canals, 631, 1063 
Heating of trains, 946 
Industry and technical education, 187 
j and technica! education, 
The, by R. Kennedy, 246 
ik of Switzerland, The, 947 
Lamps, The photometry of, 1060 
Launch, 141 
Legislation in Switzerland, 917 
12 the session of 1902, 80, 322 
Machinery, Breakdowns of, 725 
Oscillations, A receiver for, by Prof. 
Minchin, 770 
Patent cases (1901-1902), 495 
Plant for Rand mines, 223 
Post scheme, An, 512, 591 
Postal vans, 105 
Power distribution systems (f Great 
Britain, The, 472 
in iron and steel industries, 
The application of, by D. 
Selby-Higge, 519, 5.9, 597, 
6317 
ə supply at Sunderland, 527 
Punkab puller, 61 
Shock, Deaths from, 490 
Shop equipment, 418 
Signalling, 152 
Theory, Ihe old and new, by A. P. 
Trotter, 243, 251, 406, 576, 680 
Trade of the United States, The, 571 
Waves on the humau brain, The 
effect of, by D. MoIntosh and 
J. Graham- Willmore, 206 
over the surface of the sea and 
earth, On some phenomena 
affecting the transmission 
of, by Capt. H. B. Jackson, 
296, 865 
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E.E.R.B. (Volunteers), 72, 125, 194, 949 
57 Volunteers at Portsmouth, 125 
Electrically operated elevators, 992 


ELECTRICITY — . 
. Agriculture, in: An Austrian instal- 
lation, 718 
Australia, Table of electricity supply 
stations in, 717 
Canals, on, 997 
Coal cutting by, 476 
» mining. in, 188 
ee Garden Opera House, at the, 


Dockyards, in, 262 
Gas, as a competitor of, by W. R. 
Rawlings. 1019, 1091 
Inkless printing by, 885 
Lard refinery, in a, 448 
Lighting miners’ safety lamps by, by 
Ed. Brown, 840 
Main line railways, on, 210 
Manufacture of glass, in, 1094 
Mines, in, 751 
Motive power, for, 298 
Navy, in the, 552 
New York navy yard, at the, 482 
Optics and, 278 
Polycyclic distribution of, The, 528 
Refuse : from, The case forthe modern 
destructor, 851 
Supply, 565 
ys in South Africa, 281 
$$ meter tests, by J. E. Dawson, 
189 


i Municipal and company, 688 
97 statistics, 552 
Train lighting by, 787 
» signalling by, 869 


ELECTRICITY Works— 
Cleckheaton, 985 
Colne, 988 
Great Yarmouth tramways, 228 
Hastings, 1070 
Kalgoorlie, 447 
Kenda), 372 
Leeds extensions, 788 
Newcastle-on-Tyne tramways, 107, 188 
Salford, 22 
San Francisco, 267 
Stamford, 546 
Sunderland, 387 
Sydney: Empire Electric Light Co., 
650 


Wallasey, 828 


Electricity works and machinery, De- 
preciation as it affects, 925 


Evectaic Licht Nores— 
Aberdeen, 891, 502 
Abersycban, 103, 148, 507 
Accrington, 619 
Acrefair, 311 
Adlington, 148, 844 
Airdrie (N.B.), 391 
Alderley Edge, 420 
Alfreton, 62 ` 
Alnwick, 547 
Amersham, 217, 1067 
Antrim, 

Arbroath, 700, 778, 1027 

Ashford, 68, 261, 414, 502, 662, 700 

Arhton-under-Lyne, 108, 811, 507, 547, 
619, 662 

Aston, 619 

Asylum, 103 

Auckland, 68, 261, 502, 858 

Audenshaw, [420 

Austria, 217, 1067 

Ayr, 507 

Bakewell, 261 

Baltimore, 939 

Bangor (Wales). 108 


Barnsley, 891 
Barnstaple, 15, 261, 811, 391, 587, 778, 
819, 1027 


Basingstoke, 217 
Bath, 18, 184, 547, 899, 1067 
Batley, 844, 819 
Battersea, 1028 
Beckenham, 148 
Bedwellty, 799 
Belfast, 184, 619, 700 
Belgium, 899 
Belper, 217 
Benwell, 899 
Bermondsey, 218, 548, 778 
Berwick, 619 
Bettwsycoed. 219 
Beverley, 108, 148, 812, 619 
Bexhill, 184, 812, 507, 858 
Bexley, 587, 778 
Bideford, 148, 217, 311, 899 
Birkdale, 63, 108, 216, 944 
Birkenhead, 18, 547, 75 
Birmingham, 858, 989 
Blackpool, 261, 587 
Blockley, 989 
Bloemfontein, 420, 619 
Bognor, 108, 858 
E? ivia, 312 

olton, 18, 68, 148, 490, 822. 1 
Boston, 148 ies al 
Boyle, 900 
Bracebridge, 700 
Bradford, 63, 108, 700, 900, 989, 981 

11 on- Avon, 490 

Brandon, 420 
Bray, 143 
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Brazil, 910, 1027 
Brechin, 143 
Brentford, 63, 108 
Brentwood, 63, 103, 143, 486, 858 
Bridgend, 18, 312, 700 
Bridgwater, 108, 700, 859 
Bridlington, 391 
Brierfield, 108 
Brierley Hill, 261, 312 
Brighouse, 68 
Brighton, 63, 844, 619, 662, 700, 778, $20, 
900, 940, 981, 1027, 1067 
Bristol, 103, 184, 507, 587, 778, 819 
Briton Ferry (Glam.}, 1067 
Brixham, 662, 820, 1067 
Broadstairs, 184 
Bromley, 103, 391, 981 
Broom, 820 
Broughty, 507 
Brussels, 547, 700, 779 
Buenos Ayres, 261, 1028 
Bulawayo, 184, 700 
Burnley, 63, 619 
Burslem, 108, 217, 587 
Burton-on-Trent, 312, 399, 858 
Bury, 18, 421, 470 
Buxton, 619 
Caerphilly, 312, 884, 507, 667, 739 
Calcutta, 68 
Calverley, 103 
Camberwell, 218, 821, 941, 1028 
Camborne, 662, 739 
Cambridge, 858 
Canada, 1028 
Cannock, 892, 1067 
Canterbury, 547 
Cape Colony, 205 
„ Town, 184, 261 
Cardiff, 261, 507, 547, 619, 700, 900, 1067 
Carmarthenshire, 900, 1028 
Carnarvon, 63, 103, 261 
Carlisle, 143 
Castleford, 108 
Cauvery Falls, 392, 779 
Cefn Mawr, 312 
Ceylon, 18 
Cha&derton, 261 
Chard, 63, 143 
Chatham, 85H 
Cheltenham, 217, 619 
Cheriton, 900 
Cheshire, Stafford and Derby power 
scheme, 619 
A power scheme, 940, 981 
Cheshunt, 143 
Chester, 547 
Chestertield, 820 
Chesterton, 981, 1067 
Chicago, 143 
Chichester, 18, 739 
Chorley, 779 
Clacton-on-Sea, 103, 312, 820, 859 
Clayton, 261 
Cleckheaton, 143, 312, 621, 662, 900 
Cleethorpes, 700 
Clyde Valley, 619, 820 
Coalville, 664 
Colchester, 68, 261, 981 
Colne, 507, 587 
Colwyn Bay, 507, 1028, 1067 
Congo. The, 892 
Cordoba, 547 
Cornwall, 619 
Coventry, 18, 143, 185, 999, 507, 547, 
779, 1028, 1067 
Cowes (Isle of Wight), 262, 5.7, 588, 799 
Cow pen, 858, 1028 
Crewe, 662 
Cromer, 143, 521, 700 
Cromford, 121 
Crompton, 821 ` 
Croydon, 779, 940, 1028 
Cults, 2t7 
Cumberland, 900 
Darlington, 812, 392, 421, 789, 981 
Dartford, 148, 185, 261, 317, 789, 900, 1068 
Dartmouth. 700 
Darwen, 217 
Davos, 10: 
Dawlish, 63, 185, 960 
Deptford, 103, 262 
Derby, 6:0, 820, 940 
Derry, 63, 185 
Devizes, 261 
Devonport, 63, 588. 662, 1028 
Dewsbury, 18, 103, 844, 779, 859 
Dingwall, 143, 859 
Dod worth, 779 
Dorchester, 261, 507, 1028 
Dorking, 547, 662, 840 
Dover, 620, 859 
Drayton, 103 
T -in-Hales, 779 
Dublin, 18, 262, 588 
Dudley, 991, 620, 900 
Dumfries, 507, 588, 981 
Dunblane, 779 
Dunda'k, 662 
Dundee, 789, 940 
Dungannon (Co. Tyrone), 217 
Durban, 103, 185, 517 
Durham, 148, 217 
Ealing, 18 ` 


Elland, 789, 859, 981 
Elmton-with-Cresswell, 185 

Eltham, 148 

Emergency lighting of tramoars, 141 
Enniscorthy, 389 

Epsom, 185, 421 

Esh, 812 
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Eton, 148, 507, 981 
Exeter, 393, 421, 620 
Exmouth, 63 

Failsworth, 103, 143, 709 
Falkirk, 143, 507, 700, 779, 1068 
Falmouth, 859 

Farehain, 662 
Farnborough, 701 
Farnham (Surrey), 507 
Faversham, 108, 647, 662 
Felixstowe, 981 

Felling, 940 

Festiniog, 185 

Fife power scheme, 941 
Finchley, 18, 103, 662 
Fleetwood, 739 

Foot's Cray, 217, 262, 1068 
France, 588, 820, 910 
Fraserburgh, 217 
Freshwater, 799 

Frimley, 344 

Frodingham, 1024 

Frome, 63, 108, 262 
Gainsborough, 312, 344, 1068 
Galashiels, 1028 

Garston, 547 

Germany, 421, 547, 701, 900, 940 
Gerrard's Cross, 217 
Gillingham, 185, 217, 548, 1028 
Glasgow, 217, 548, 662, 860 
Glossop, 548 

Gloucester, 58A 

Gold Coast, 217 

Goring, 262 

Gorton, 392, 779, 940 
Grangemouth, 148 
Grantham, 63 

Gravesend, 312 

Greece, 548 

Greenwich, 63, 620, 859, 941 
Grimsby, 262 

Guildford, 99] 

Guisely, 262 

(;wyrfai, 103 

Hackney, 18, #21, 1068 
Halifax, 18, 391, 421, 542, 620 
Hammersmith, 8:0, 1068 
Hampstead, 779, 901 
Hampton Wick, 507 
Handsworth, 664 

Hanley, 217, 701 
Harrogate, 701 

Hastings, 344, 701, 900 
Hawick, 63, 104 

Heanor, 63 

Hebden Bridge, 21H, 269, 421, 940 
Heckmondwike, 344, 421 
Hendon, 63, 662, 779 
Hertford, 779 
Heston-Isleworth, 104, 218 
Hex River, 620 

Hitchin, 90) 

Holland, 780 

Honiley, 21%, 620, 701 
Horbury, 218, 312 

Horley, 7ul, 820 

Hornsea, 262, 421 

Hornsey, 701, 859 
Horsham, 218, 312, 662 
Hosforth, 262 

Hove, 1028, 1068 

Hucknall Torkard, 148, 662 
Hudderstield, 143, 844, 859, 1068 
Hull, 940 

Hythe (Kent), 507,789 
Ilford, 218 

I: dia, 18, 185, 701, 779, 940 
Ingleton, 662, 859 
Inverness, 104, 779 
Ipswich, 779, 981, 1068 
Itvine, 262 

Isle of Wight, 18, 104, 779 
Islington, 18, 392, 901, 941 


Italy, 18, 63, 218, 262, 312, 392, 662, 779, 
900 


Kalgoorlie (W. A.), 844 
Kalk Bay— Muizenberg, 620 
Keighley, 344, 392, 779, 859, 940 
Kendal, 218 
Kensington, 104, 900 
Kent, 103, 739, 1028 
„ Power scheme, 911 
Kettering, 620 
K'ldare, 892, 620, 859 
Kilmarnock, 104, 507, 1028 
Kimberley (S. A.), 820, 1028 
King’s Lynn, 739 
„ Norton, 262 
Kingston-on- 1 hames, 18, 218, 262, 620, 
662, 780, 1068 
Kingswear, 900 
King Williamstown (S.A.), 68 
Kingswinford, 144 
Kirkby Stephen, 507 
Kirkintilloch, 143 
Knutsford, 821, 839 
Kroonstad (South Africa), 68 
Lambton Castle, 1065 
Lancashire, #59, 901 
Lanchester, 392 
Launceston, 185, 701 
" (Tasmania), 701 
Leatherhead, 508 
Leeds, 944, 1068 
Leek, 818, 50s, 701, 941, 1028 
Leicester, , 780 
Leigh, 700, 1028 
Leven, 104. Yul 
Levenshulme, 314 
Lewes, 620 
Lewisham, 104 
Leyton, 218, 780 
Lima, 312, 901 
Limerick, 859 
Linth waite, 701, 8£9 
Littleborough, 662 
Littlehampton, 104 i 
Liverpool, 63, 104, 144, 185, 904, 262, 
844, 421, 548, 588, 662, 859 
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Llanberis, 18 
Llandilo, 421 
Llandudno, 844, 901 
Llanelly, 518 
Llangifni, 662 
Llangollen, 392, 941 
Liantrisant, 459 
Lodore Falls, 1028 
London, 18, 63, 104, 144, 218, 262, 312, 
892, 421, 508, 548, 620, 701, 739, Sal, 
859, 901, 941, 1028, 1068 
L.C.C., 18, 620 
Londonderry, 667, 901 
Long Eaton, 393 
Longtoo, 218 
Loughborough, 185, 901 
Lourengo Marques, 218 
Louth, 620 
Lowestoft, 821 
Ludlow, 821, 1029 
Luton, 262, 313, 588, 859 
Lydd, 104, 218 
Lye, 662, 821 
Lyndhurst, 901 
Lynn, 821 
Lytham, 63 
Macclestield, 588 
Maesteg, 780, 821 
Maidennead, 1068 
Maidstone, 144, 185, 780, 941, 1068 
Malaga, 19 
Malvern, 780, 821 
Manchester, 144, 219, 313, 588, 620, 
667, 7:39, 780, 859, 901, 981 
Mancotstield, 821 
Manstield, 70], 941 
Margam, 144 
Margate, 901 
Maritzburg, 780 
Market Drayton, 421, 941 
Marlow, 821 
Marylebone, 901 
Medomsley, 19 
Melbourne, 63, 104, 262, 780 
Mexborough, 105, 667. 859, 901 
Mexico, 941 
Middlesbrough, 218, 667 
Middleton, 421 
Midland Junction (W. A.), 1029 
Midsomer Norton, 508 
Milton-next-Sittiugbourne, 780 
Mines drainage, 821 
Mold, 262 
Monmouth, 859 
Mont Ceéais, 901 
Montreal, 620 
Morecambe, 739, 901 
Mortlake, 103 
Motherwell, 64 
Moulton, 780 
Mutford and Lothingland, 421 
Mysore, 859 
Nairn, 1029 
Nantwich, 344 
Natal, 421 
Newark, 739, 901 
Newcastle, 508, 1068 
?! -under-Lyme, 218, 667, 789 
New Forest, 667 
» Maldon, 821 
Newhaven, 262 
Newport (Mon.), 104, 262, 818, 892, 
421, 780, 821, 859, 981, 1029 
P (Isle of Wight), 620 
" (Salop), 813 
Newquay, 780 
Newry, 821 
Newstead (Notts), 941 
Newtun Abbot, 185, 344, 548, 799 
T -le-Willows, 104 
Niagara, 104, 1029 
Northampton, 393, 708, 859, 981 
Northtleet, 19, 144, 421, 508, 739, 891 
Northumberland Collieries, 813 
North Wales, 780, 1029 
Norway, 1029 
Norwich, 421, 780 
Nottingham, 61, 219, 620, 708 
Novel Installation, 115 
Nuneaton, 981 
Okehalnp on, 262 
Oldham, 64, 901, 1029 
Ormskirk, 941 
Ossett, 202, 3.3 
Pangbourne, 262, 548, 901 
Paris, 144 
Peckham, 941 
Pendlebury, 740, 780, 941, 1030 
Penge, 901 
Penrith, 780, 859 
Penzance, 104, 588 
Perih (Western Australia), 491 
Peterborough, 219, 421, 790 
Plymouth, 859 
Pontypool, 219, 421 
Pontypridd, 19, 104, 144, 185, 821 
Poplar, 144, 901 
Port Elizabeth, 860 
Portslade, 708 
Portsmouth, 508, 739, 780 
Prestwich, 313, 60, 9X2 
Queenborough, 667, 1029 
Radnorshire, 219 
Radstock, 548 
Rawdon, 860 
Rawmarsh, 144, 219 
Rawtenstall, 901 
Redditch, 708 
Redruth, 219 
Reigate, 392 
Renfrew, 104 
Rhondda Valley, 821, 901, 1068 
Rhyl, 982 
Rhymney Valley, 667 
Ripley, 104 
Rishton, 318 
River Tyne, 106 
Rochester, 988 
Romford, 105, 421, 508, 621, 667, 962 
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Royton, 821 
Ragby, 119, 28, 667, 789, 821, 901 
Runcorn, a &21 
Ryde, 318, 
1 85 621 
Sk annon Mf éd, 941 
Bt. en , 
„ of W.) 844, 548, 789 
8t. Louis (C. S. A.), 
St, Pancras, 1068 
St. Petersburg, 621 
Balford, 144, 218, 860 
salitan (Rhodesia, 1029 
Sandal, 
Sandwich, 844 
San Paulo (Brazil), 548 
Sault Ste. Marie (U. S. A.), 821 
Saxony, 780 
Scotland 


Reottish Acta, 966 
Seuntborpe, 106, 608, 588, 789, 860 
Seaford, 108 


Sevenoaks, 144, 902 

Sheerness, 688 

Sheffield, 19, 144, 508, 621, 860, 902 
Shipley, 19, 942 

Shoreham, 821 


§ 
Slough, 344, 708, 941 
Society ng 219 


South Africa, 144 

„ Shields, 64, 219 

» Staffordshire, 963 

„ Wales, 789, 1029 
mhampton, 968, 780, 821, 1029 


wark, 42 
Sowerby Bridge, 1088 


Spain, 16, 19, 64, 144, 185. 219, 968, 918, 
860, 941 


20. 421, 631, 667, 708, 821, 
Spalding, 64 
Bpennymoor, 268 
Stafford, 318, 844, 082 
Stamford, 19 
Stapleburst, 318 
Stepney, gre 1029 
teyning, t, 667 
Stockport, 64 
Stockton-on-Tees, 667 


Stoke-on-Trent, 185, 268, 548, 688, 1029 


Nonehaven, 508, 1029 
Stonehouse, 508 
Stourbridge, 106 
Stretford, 19, 106, 421 
Strotestown, 421 
ceps 

ud, 268, 821, 909 
a 19, TË 

erland, 319, 508 ,1 
Bunninghill, 508 99106, 09,1009 
Button Coldfield, 64 
Swadlincote, 818 
Swanage, 144 


Sweden, 64 

Swindon, 508, 667, 789, 821, 1090 

caren te E 

em 
Janey, 185, 359, 818, 740 

Tacoma (U.8.A. , 821 

Tadcaster. 92 


Toddiagton 
T 80 990 Mansion, 811 


Tonbr:dg 1 
Totnes, 58 rhe 
Tottenham, 740, 829 


Trains, Lighting of, 649 


Trowbrid 
Tru, ld „ Mh u 


Tanten 963 

unbrid 

Tonetall 667 Als. G21, 708, 982, 1080 
Turkey, 19 


ton, 106, A, 609, 789, 1068 
" en. the- Naze, 421, 1080 
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Ferme PT. Maro, 860 
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Whickham, 902 
Whitehaven, 508, 822, 1020 
Whitstable, 64, 105 
Whitworth, 105 
Wigan, 508, 709, 942 

: Willesden, 64 
Wilmslow, 508, 822, 962 
Wilts and Somerset, 845 
Wimbledon, 508, 822, 1030 
Windermere, 780 
Windlesham, 64, 105, 919 
Windsor, 105 
Winsford, 345 
Wirksworth, 219, 588 
Wishaw, 508 
Withington, 318 
Withnell, 818 
Wollescote, 663, 821 
Wolverhampton, 105, 648, 822 
Wombwell, 818 
Woolwich, 19, 218, 1029 
Worcester, 667 
Worksop, 19 
Worsley, 145 
Worthing, 185, 421, 780 
Wrexham, 19, 7-0 
Yarmouth, 64, 105, 709 
Yeovil, 145, 421, 740, 902 
York, 185, 268, 393 
Yorkshire, 64, 621 


Electrification of our railways, The, 
825 


Electro-Chemical Industry, 592 
" naming, High temperature, 


» Chemistry in Germany, 886 
Electrolytes, The conductivity of, 806 
Electrolytio rectifier, 984 
Electro-metallurgical problems, by A. A. 

Beadle, 586, 688, 687, 811 
Electromobiles in America, 647 
Electro-motors, Recent applications of, 


„  -thermio manufacture of steel 
(“ Harmet '' process), 948 
Electrons, On, by Sir O. Lodge, 1048 
Emergency brake, A novel, 991 
Energy consumption of electric cars on 
interurban service, 910 
Engine and boiler breakdowns, 850 
j requirements for the parallel 
operation of alternators, by 
. M. Tingley, 589 
5 tests, Standardising, 290, 1057 
Engíneer branch of the Royal Navy, 
The, 28 
Engineering course, The ideal elec- 
trical, by C. P. Stein- 


metz, 367 

T education: &n American 
opinion, 711 

58 Standards Committee, 


The, 794, 1079 
Engineers and the Navy, 948 
NEUE PS Glasgow, 369, 415, 476, 491, 
2 


, 
English and American engines for the 
Glasgow tramways, 329 
Equipment of a steel works at Antwerp, 
Electrical, 839 
n of the Liverpool Overhead 
Railway, The new, 20 


» of the Westinghouse works 
at Trafford Park, The 
power, 428 


Estimating the power of motors, 284 

Etiquette of handles, The, 927 

European electrica! combine, A, 338 

Evil workshop conditions, 1076 

Exhaust of & gas engine, The tem- 
perature of the, 116 

Exhibition at Brighton, 72 


" Electrical plant at the Diis- 
seldorf, 67, 106, 148, 350, 
567, 665, 751 

17 Tbe Cape Town, 29, 114 

a The Electric Tramways, 4, 


47, 78, 91, 161 
» The Wolverhampton, 270, 
807, 871, 503, 572 
Experiences of & telegraph engineer in 
Perak State, 1898—1901, The, by 
D. P. Reid, 579, 640 
Experiments in optical telephones, 
Recent, 648 


F ACTORY driving, Single-phase 
motors for, 460 
Failure of street car brakes, The, by 


Berry 
Falmouth, Electrical Exbibition at, 102 
Fatalities, fires and other accidents, 

28, B16, 896, 518, 680, 692, 672, 711, 


„ waters and their action on boilers, 
by C. A. Bowen, 578, 681 
Ferranti patent voltmeter resistance 

out- out, 693 
Field, M. B., on Notes on the testing 
of tramway motors, and an 
investigation into their 
characteristic properties, 758, 

876, 917 


» M. B., on Some novelties in 
electrical apparatus, 600 
Fire exhibition, 885 
» prevention, 46 
6,000-volt arc, A, 974 


50,000-volt electric transmission system, 


, 
Free lamps, 647 
Fuel, The growth of, by W. Hibbert, 97 
Furnace operations, Efficiency of 
electric, 647 
Fase, The Partridge sparklet, 30, 40 


AS-DRIVEN set at Cork Exhibi- 
tion, 442 

5" PROMO 88 & competitor of, 
by W. R. Rawlinga, 1049, 1091 

„ engine DINERS, by W. H. 
Booth, 97 


» engines for central stations, 1017 
» engines, Recent progress in 
large, by H. A. Humphrey, 
718, 757, 831, 875 
» Plant for motive power, 30 
» Power, Blast furnace, by H. 
Allen, 481 
» power statistics, 205 
Gauges, Limits and limit, 202 
G.E.C. fire, 195, 661 
Generating stations and the Factory 
Acts, 152 
Generator sets, Some details of direct 
connected, by W. H. Bryan, 203 
Generators and rotary converters, 
se current, by 8. Woodfield, 


German i Electric traction on, 


ji electrical industry, The, 284 
Germany, Electric railways in, 768 
Gersthofen, Germany, Electric plant at, 


Glasgow Corporatioù tramway accounts, 


T engines, The, 869, 415, 470, 
191, 692, 692 
T telephone accounts, The, 876 
š tram accident, The, 692 
ES tramways, English and Ameri- 
can engines for the, 329 
Gloucester dust destructor, 633 
Gold dredging, Electrical, 459 
Goubet submarine boat, The, 518 
Governing of engines for alternating 
current supply, On the, by G. R. J. 
Parkinson, 932 
Governor, Hydraulic turbine, 466 
Graham-Willmore, J., and D. McIntosh, 
on The effect of electric waves on 
tbe human brain, 206 
Great Britain, The electrical power 
distribution systems of, 472 
" Yarmouth tramways, 278 
Growth of fuel, The, by W. Hibbert, 97 
Guarini, E., on Wireless telegraphy and 
submarine cables, 3 
T E., on Wireless telegraphy in 
France, 920, 1050 
” E., on Wireless telegraphy 
system of Prof. Braun and 
Siemens and Halske, 543 
Gulstad, non Vibrating cable relay 


294, 
Gutta-Percha, The new, 112 


AMMERSMITH, Single- phase 
pumping plant at, 532 
Hardware and Electrical Trades Exhi- 
bition, 304 
Harvey, L. E., on Some Notes on over 
head tramway wires, 895 
Hastings electricity works, 1070 
Haulage on canals, Electric, 1063 
Heavy electrical engineering, Some 
limits in, by J. Swinburne, 999, 
1011, 106 
Hibbert, W., on The growth of fuel, 97 
High DM electrical generating plant, 
1 
10 M MAE electro-chemistry, 
» tension continuous current sys- 
tems, 131 
Hobart, H. M., on The use of specifica- 
tion forms in designing dynamo- 
machinery, and the design of & 
rotary converter, 928, 975 
Hooghwinkel, G., on Re earthing the 
middle wire in three-wire distri- 
buting systems, 336 
Hopkinson, C. B., and Talbot, E., on 
Electric tramways, 882 
Hospitalier, Edouard, 277 
Human brain, The effect of electric 
waves on the, by D. Mc.Intosh 
and J. Graham- Willmore, 206 
Humphrey, H. A., on Recent progress 
in large gas engines, 718, 757, 887, 
875 


Hydraulic turbine governor, 466 

Hydro-electrio power works at St. 
Maurice, Switzerland, 163 

Hypothesis, The atomic theory without, 
535 


LLUMINATED tramear, 51 


Imperial bas 011 ; „ 
telegra hic communice tion, 

i by Q, Bright, 1008, 1046, 
085 


v 


Improper materials, 1062 

Incorporated Municipal Electrical As- 
. Sociation, 29, 39, 81 

India 825 fleld ſor electrical enterprise, 


Indication of faults on feeders, 981 

Induction coils for automobiles, 213 

Industrial unit, Organisation of an, 618 

Influence machine, A large, by H. 8. 
Allen, 258 

Installations, Some suggestions with 
regard to electric motor, by A. H. 


Mayes, 171 
Institution and the Board of Trade, 42 

i of Civil Engineers, 882 

ii of Electrical Eugineers, 758, 
876, 999, 1041, 1086 

11 of Electrical Engineers 
(Birmingham Section), 
1015 

- of Electrica] Engineers 
(Dublin Section), 959 

i of Electrical Engineers 
(Manchester Section), 850, 
935, 1058 


I.E.E., A word in the ear of the, 870 

Internal combustion engine, The, by 
Ed. C. de Segundo, 337 

International Tramways Union Con- 
gress, 1902, 83, 124, 181 

Interurban service affecting car equip- 
menta, Conditions of, 973 

Iron and steel industries, The applica- 
tion of electric power in the, by 
D. Selby-Bigge. 519, 559, 597, 687 

Italian Navy coherer, The Castelli 
coherer and the Royal, by Prof, 
A. Banti, 57 


3 Capt. H. B., On some 
phenomena affecting the trans- 
mission of electric waves over 
the surface of the sea and earth, 
296, 365 
Justice, Up-to-date, 887 


R electric power and 
* lighting system, The, 447 
Kendal Corporation electricity works, 


Kennedy, R., on The electrical industry 
and technical education, 246 
7 R., on Transmission of 
electrical disturbances, 255 
Kingsbury, J. E., on The iuture of the 
telephone in the United Kingdom, 

517 


King's College, London, 847, 1011 
Kinraide coil, The, 890 


po view of electric railway 
traction, A, 681 
Lamme, B. G., on Washington, Balti- 
more &nd Annapolis single-phase 
railway, 655, 721 
Lamp renewals desirable? Are free, 
by J. English, 683 
Lard refinery, Electricity in a, 443 
Lecturers on electrical engincering 
meet with, The difticulties 
that, 651 
Lectures, 397, 631, 632 
Leeds electricity works extensions, 783 
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915, 510 
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c., Ltd., 316 " 
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Railways Co., 771, 817 
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Tuk deplorable events which took place too early for ex- 
tendéd notice in our issue of last, weck, have stirred the feelings 
of the British nation to their very depths. Like the news 
concerning the health of Her Late Majesty Queen Victoria, 
the announcement made on June 24th to the effect that 
King Edward VIT. was undergoing a serious operation, fell 
like a thunderbolt upon all classes of the community ; a bolt, 
moreover, the effect of which was accentuated by the fact 
that when it fell all were looking forward to, if not 
actually enjoying, the Coronation festivities. In spite of the 
grievous loss and disappointment which the postponement 
has occasioned, it is not too much to sey that the 
feeling uppermost in the minds of all has been one of 
profound sympathy with His Majesty in his affliction. 
Thoughts of private loss and inconvenience gave way to 
feelings which were shared by the entire nation. Happily, as 
we write this, His Majesty is rapidly recovering, a circum- 
stance which lifts a great weight off the minds of His loyal 
subjects. It is impossible, however, to overlook the far- 
reaching effect of the postponement of a Coronation pageant ; 
more especially a pageant which follows immediately upon a 
declaration of peace, and with regard to which there has been 
no stint in expenditure, cither of public or private money. 

Many serious questions must arise, and one of those to which 
it is our duty to refer, is the responsibility of those who 
have supplied, or who were to supply, electric fittings, lamps 
and energy. With regard to fittings and lamps, it is pos- 
sible that for the purposes of the larger illuminations these 
had all been supplied and placed in si'u before the disappoint- 
ing news was published to the world. It is also possible that, 
in many cases, the hire or purchase money had heen handed 
over, and in otbers the signs are to remain in position for 
the present, in waiting for public rejoicings at the King’s 
recovery. But what of all the complications which must have 
arisen ? Thus, suppose the proprietor of a house upon the 
route had ordered an illuminated sign to be prepared, for use 
on the two eventful nights outside his premises. Before 
delivery, but after the work has been completed, it is 
announced to the world that there are to be no processions. 
What are the rights of the parties? Upon whom is the 
loss to fall? Doubtless the prudent man will have insured 
against the risk, or will have made the fulfilment of his 
parb of the contract conditional. But how can it be said 
in a case where no such precautions have been taken, that 
payment for the loan or sale of such articles was conditional 
upon there being actual need for them? So difficult is it to 
define the legal position of the parties in such a ca: 
we trust all concerned may a it possible to a 
amicable arrangement. 

Litigation is distressing at any time; but it becomes 
especially distasteful when the innocent and illustrions cause 
of it is manfully struggling with a painful disease, the 
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progress of which is watched with the greatest, anxiety by 
every British subject. Seeing that those who were under 
contract to supply fittings of all kinds had actually 
supplied, or were in a position to supply, the greater part of 
them before the storm broke, it may be that they will not 
suffer any particular loss. 


— — — 


Tur House of Lords has done its worst 
The Lords andthe with the L. C. C. Embankment conduit 
Embankment . 
Tramway. tramway proposal. By cutting out all 
powers to construct tramways south of 
the Strand, it has thrown out what was a quite harmless 
scheme from the general traffic point of view, and one that 
in a few years might have formed an invaluable connection 
between the street tramway systems of North and South 
London. It is all very well for Lords, who by demonstration 
are now clearly ont of. touch with the needs of the general 
public in regard to travelling facilities, to talk of the project 
as an “unnecessary piece of extravagance,” a useless 
acheme, and one which if passed would commit their lord- 
ships to “a gigantic extension of that system.” Their 
lordships, or some of them, have apparently yet to learn that 
it is a “gigantic extension” of tramway facilities that 
has for years been one of the crying needs of this great city 
of London. We agree tnat the London County Council 
should be occasionally taught that it is not to have things 
all its own way ; but having got possession of so many 
miles of the tramways, and being pledged to so many miles 
more, it is a little ridiculous to hamper much-needed 


development now that it is in the mind of the Council to 
make it. Perhaps by next year the Lords will have given a 


little further consideration to the proposal, and will look at 

it with a view to conferring the greatest good upon the 
greatest number. 

DES IT is very satisfactory to find that the 

trolley system, wbich has been so often 

and so roundly abused, is now having its real worth 

recognised. Mr. Gerald Balfour, speaking at the Agri- 


cultural Hall on Monday, emphasised the fact thatit was the 


trolley system which had made the development of electric 
traction possible in this country, and it is partly because of 
our municipal councillors and some others failing then to 
appreciate the real position of matters that we are as far as 
we are to-day behind our Continental and American rivale. 
We commend to our readers’ attention the brief and timely 
address which was delivered by Mr. J. H. Rider to the opening 
meeting of the annual convention of the Municipal Electrical 
Association in London on Wednesday. The special study 
which that gentleman has made of the different traction 
systems of the world eminently qualifies him to express an 
authoritative view of the relative merits of the trolley and 
conduit methods, and the conditions which justify the 
employment of the latter. Mr. Rider, in his address, 
which appears on another page, said what his 
councillors might have known six or seven years ago 
if they would only have believed it—numely, that if there 
is anything disagreeable to the eye in overhead trolley 
construction, it is the fault of the designer and not of the 
system, as it is by no means a difficult matter to design 
and erect an overhead line which shall look well in almost 
any locality. Mr. Rider, notwithstanding his official 
position, is by no means enamoured of slots, and the well- 
considered advice which he gave to municipal councillors 
and engineers on Wednesday should go far to remove 
any tendency that may exist among them at the moment 
for experimenting with untried or extravagant systems. 
He does not look with equanimity upon the prospects for 
combined trolley and conduit working on the lines now being 
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pursued at Bournemouth. The position of electric traction 
in London is certainly becoming interesting in view of 
Mr. Rider's attitude. 


We have heard it said that somebody 

55 2 . got the sack on an occasion When a gene- 

Generator Design. rator ran its six or eight-hour full-load 

test and remained stone cold, but we never 
heard of anyone being discharged for the opposite fault, 
A traction generator ought not to be required to run 
its rated capacity load for six hours. English 
machines will do it; bus English machines are rated much 
too low, and will do work that an American machine cannot 
touch. Vet tenders for, say, 100-KW. sets are all examined 
as to price, without reference to the real size of the machine. 
Let us suppose a case. A machine is ordered of 100 Kw. 
capacity. Its performance is satisfactory, because it is never 
called upon for an average output rate of more than 25 or 
30 xw. Then some other engineer, who has installed a 
battery also, orders the same machine, and sets it steadily 
grinding out energy at the 100 KW. rate. In place 
of 25 or 30 per cent. the load factor is now probably 90 per 
cent., and the machine will not last long at that rate if it is 
designed on the lines that have been hitherto adopted— 
lines that were fixed by the conditions prior to the accumu- 
lator. English machines, however, which have been 
extravagantly designed for traction duty will now be found 
equal to their ratings, and will run the steady full load 
possible with accumulators. 

The increase in accumulator installations will surely bring 
this question to the front in the experience of traction men, 
and those who have not already run against it should be on 
their guard against being found with insufficient machines. 
It has often been urged, for example, that by means of 
accumulators the cost of generating plant will be greatly 
reduced. Where a generator of 100 Kw. has been required 
to deal with a station load factor of 25 per cent., it is 
natural to suppose that a 30-Kw. set will serve when a 
battery is used ; but this is true only for the machines of those 
makers who have honestly made their machines capable of 
long hours of running at rated loads, and it is not true of 
the economical designs of America and Germany. We 
are not finding fault with those designs so much as with those 
engineers who do not distinguish between a liberally and an 
economically designed machine. A machine perhaps runs 
hot at its trial, and the engineer realises that such a tem- 
perature will never be reached on daily load. He wants the 
machine, and takes it over, and has no reason to complain 
of it; but] e forgets that he perhaps gave the order for 
that machi..e at a small reduction in price below that of an 
English machine that would have run the trial load and not 
have attained half the rise of temperature. The system is 
unfair to the Jiberally designed article. The economical 
machine struggles through ite test, and is accepted as the 
lesser of two evils because delay is undesirable. 

It is to the smaller stations that these remarks 
more particularly apply; larger systems with their 
better load factors are less affected. Each case must, of 
course, stand by itself. Some engineers, we know, are 
fully alive to the point raised, but the general success of the 
economically designed machine points to the fact that the 
true bearing of the circumstances of traction has been 
overlooked, to the detriment of English manufacturers, who 
have perhaps allowed lighting practice to overweigh their 
designs too much. The rating of lighting and traction 
machines alike ought to be based on a capacity to turn out 
so many unite at a steady load, and engineers should know 
how to order machines, and should not be hoodwinked by 
makers’ ratings. A bonus or penalty clause might perhaps 
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fect something in the way of securing more liberal WIRELESS TELEGRAPHY AND SUBMARINE 


tions, A penalty for too high a temperature could 
be enforced where a rejection has hitherto been too 


inconvenient. 


| PERHAPS we may be pardoned for 
i drawing attention to the fact tbat with 
ar last imue we completed the fiftieth volume of the 
KuscTRiCAL Review. The index therefor will be found 
in the present number. Those who are the fortupate 
posemors of the whole set dating from November 15th, 
1879, have a complete history of electrical engineering 
wiene and industry practically from the commencement. 
Some of those early volumes furnish very interesting reading 
in the light of subsequent, developments. 


‘We offer our congratulations to the 
diccrc several eminent men of science on the well- 
merited honours which His Majesty the 
King has been pleased to confer upon them. The institution of 
a new Order of Merit has given complete satisfaction; and 
Lord Rayleigh, F.R.S., and Lord Kelvin, G.C.V.O., F. R. S., 
ar the first distinguished scientists to receive the appoint- 
ment. Lord Kelvin will also be sworn of His Majesty's Most 
Honourable Privy Council. The honour of knighthood 
has heen well earned by Dr. Oliver Lodge, Mr. W. Mather, 
Y.P., Mr. John Thorneycroft, F.R.S., and Prof. Arthur 
Rucker. Mr. G. W. Smyth, assistant secretary to the 
G.P.0., becomes a C. B. 


ÄHàZ3; ; Ǘ3Fũü— TE ED 


The German Nernst Lamp.— We have received from 
the Allgemeine Elektricitits Gesellschaft, Berlin, the resulte of 
testa made by the Reichsanstalt with their model of the Nernst lamp. 
The lampe tested were of model B, one with a straight luminous 
filament, and the other with a bent luminous filament. The follow- 
ing tables give the figures obtained for the two kinds of lamps :— 

L—Lawes wits SrmíaiGHT Luminous FiLAMENT. Mean of five 
lamps. Tension 220 volts. 


t IP" —T—t —. .. — 88 


Duration | Candle- Decrease Energy consumed 


of test, Current. power. in c. | per candle. 
O hours | 0:264 amp. 35:1 candle 0 96 ' 1'65 watt per candle 
W n (038 n 934 n 304 177 n è „ 
10 „ 0200, 323 „ 8:0 % | 177 3 i 
000 „ 0253 „ 301 „ | 140 b 185 „ 3 
30 „ 0 242 „ |2T5 „ 21˙6 % 1˙93 „ i 
40 „ 0237 „ |265 „ 245 % (197 „ 
Mean during g. A — : 
400 hours. | 0:251 amp.| 30°1 candle 1:83 watt per candle 
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Of the five lampe, the filament of one burnt out after 310 hours, of 
another after 379 hours, the three remaining filaments being intact 
ut the end of 400 hours. The mean longevity of a filament thus 
exceeded 376 hours. The heating spirals were uninjured. 


IL—Laups wmu Brur Lomaxous FiLAMENTS. Mean of five 
lamps. Tension 220 volta. 


c M E 


num of Candle. Deorease Energy consumed 


Current. power, of cP. per candle. 


— — 
———— —— — — 


0 hours. | 0:259 amp. 40:1 candle | 0 % | 142 watt per candle 
50 "25 6'3 9:6 


ud 0 n 3 » 1:57 ,» » 
00 „ 0.259 „ |381 „ 507 |149 „ a 
20 „ 0247 „ (341 „ 160%/159 „ 5 
30 „ 10938 „ |332 „ 17˙2 % 1˙58 „ " 
40 „ 0219 „ 1276 „ (310% 175 „ x 
Mean duri i 
e 0-245 amp. 34'4 candle | —, | 1°57 watt per candle 
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Of the five lamps, one of the filaments gave way after 150 hours, 
the other four were intact after 400 hours. The mean longevity, 
therefore, exceeded 350 hours. The heating spirals of two lamps 
gave way after 110 hours, and 395 hours. The mean longevity of 
the lamps, having regard to the heating spirale, ie therefore 291 
boum. The lamps, of which the measurements are given in Table I., 
ate st present in the market. Those lamps to which Table TI. refers, 


are in preparation, but the A.E.G. are not yet able to specify a date 


st which they will be able to supply them. The present demand 
for Nernst lamps bas already necessitated large ditions to their 


CABLES. 
By EMILE GUARINI. 


(Concluded from Vol, 50, page 1051.) 


To obtain multi-communication — duplex, for instance— 
in opposite directions simultaneously is, fortunately, more 
simple than in wireless telegraphy. In fact, in wireless 
telegraphy, where we have radiation to take into account, 
we require a large source of energy because we allow the 
waves to be propagated in every direction instead of concen- 
trating them upon a given point ; whereas, in the case under 
consideration—that of conduction—a small source of energy 
ia sufficient. If in wireless telegraphy we did not take 
special precautions to separate the receivers from the trans- 
mitters or to protect them by screens, sheaths, &c., simul- 
taneous transmission and reception would be impossible, 88 
the coherer would be influenced by the transmitter of the 
game station and perhaps rendered useless. 

In the case under consideration (fig. 6) it is sufficient (1) 
that at each station the receivers should differ greatly in 
period from the transmitters ; (2) that metal boxes and self- 


CUL 


induction coils placed zin boxes of block tin should protect 
the receivers from the direct action of the transmitters. 
Fig. 6 shows the duplex arrangement, but we have only to 
increase the number of transmitting and receiving couples 
to obtain a greater number of simultaneous communications. 

It would show very little knowledge of human nature to 
hope—s.e., if we assume as accomplished what we have been 
briefly suggesting—that the cable companies will decide to 
give up, either at once or in the near future, all their old 
material. It is, therefore, interesting to see whether, while 
continuing to employ the existing material for communicating 
with the ordinary current either by the single or the duplex 
system, they can increase the efficiency of the cables by 
supplementary transmissions by means of Hertzian waves. 
The first solation of the problem that suggests itself to the 


mind is exceedingly simple, or it seems so, at least, to us: 


the core of the cable serves for the transmission of the 
ordinary current, and the sheathing —which is also insulated * 
—for the transmission of Hertzian waves at low tension. 
Moreover, the core of the cable can be used for the 
simultaneous transmission of the two kinds of current, as 
M. Turpain showed in his experiments on multi-communica- 


tion in ordinary telegraphy. All that is required is trans- 
formation at the transmitter and the receiver as we have 
suggested. Generally speaking, any system of submarine 


telegraphy is capable of being used for supplementary 
simultaneous communications by Hertzian waves. In all 
cases we have only to fulfil the following conditions :— 
(1) The charging and discharging currents must not influence 
the apparatus with coherer ; (2) the Hertzian waves must not 
be conveyed to earth through the ordinary telegraph apparatus. 


)))) 8 
* M. Guarini appears to be unfamiliar with the construction ef a 


submarine cable.—E s. Eizo. Rev. , 
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We can fulfil the first condition (1) by using for Hertzian 
waves, as we have done, open circuits (without earth); a 
current passing through an open circuit depending on the 
product of frequency x capacity, low frequency currents 
would have little effect on circuits of comparatively small 


capacity : (2) by syntonising the coherer apparatus, so that. 


it does not answer to great lengths of wave in the charging 
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and discharging currents of the cable. The second condition 
is fulfilled by using self-induction coils in the circuit 
through the ordinary apparatus to earth, which, by their 
impedance, prevent the high frequency waves from passing 
to earth. 

Thus, let us take tlie case of differential duplex communi- 
cation. The resulting arrangement is shown in fig. 7. The 
transmitter (with secondary of thick wire) is connected with 
the cable, and the receiver with a self-induction coil, and 
with the condenser that divides the cable. 

We have only, at the time of writing this article, sketched 
out the problem; the difficulties that will arise in practice 
are a8 numerous as they are great. They are great, but it 
does not seem to us that they are insurmountable. But even 
assuming that practical experience will crown all these sug- 
gested arrangements with success, we do not honestly think 
that the fate, the inevitable fate, of the cable will be altered. 
The death sentence of the cable was read by Marconi on 
December 12th, 1901, at the time of his trans-Atlantic 
experiment. The carrying out of this sentence is now only 
a question of time. It will depend both on the cable com- 
panies, and on the pioneers of wireless telegraphy. 

Increased efficiency in the existing cables, and all possible 
and imaginable improvements in submarine telegraphic 
apparatus will merely be good medicines, t.e., more or less 
efficacious palliatives, whereas what the case requires is 
surgery. The defects of the cable are in the core, i.e., in tlie 
cable itself, and they will remain as long as the cable 
remains. 


THE ELECTRIC TRAMWAYS EXHIBITION. 


On Monday last the Right Hon. Mr. Gerald W. Balfour, 


M.P., as President of the Board of Trade, performed a dual 
function of electric traction interest at the Agricultural 
Hall, Islington. At 12 o'clock he opened the twelfth 
International Tramways and Light Railways Congress of 
the Union Internationale Permanente de Tramways in the 
Berners Hall, cordially welcoming the many foreign dele- 
gates who have come over to discuss tramway matters 
together with us, and to see what is happening over here in 
tramway and railway construction, working and manage- 
ment, He expressed the great pride that he took in per- 
forming this duty on bebalf of His Majesty’s Government. 

This interesting function concluded, the company pro- 
ceeded to the Hall, where Mr. Balfour formally opened the 
Exhibition, and the inaugural luncheon was afterwards 
served in the North Gallery. Altogether between 400 and 
500 sat down, this large company including representatives 
of every branch of the now rapidly spreading electric tram- 


ways industries of this country and the Continent. There 
were engineers and managers who are engaged upon our 
London and Provincial municipal and private tramway 
systems, many distinguished tramways officials from Conti- 
nental cities, electrical manufacturers from all departments, 
and the Light Railways Commission, the Board of Trade, 
the L.C.C. and the Institution of Electrical Engineers, were 
among the publie bodies represented. The exhibition 
was promoted by the Tramway and Railway World Publish- 
ing Company, and Mr. James W. Courtenay, chairman of 
the Exhibition Committee, and member of the Council of 
the Tramways and Light Railways Association, presided at 
the luncheon, Mr. Gerald Balfour being on his right. 

The toast “The King.“ proposed by the chairman, was 
most enthusiastically received, as was also that of “ The 
Queen, Prince and Princess of Wales, and other members of 
the Roval Family.” 

Mr. Gerald Balfour, M.P., then proposed the“ Union 
Internationale Permanente de Tramways.” He said that 
that toast would be received with all honour. It would be 
difficult to find a note more characteristic of the present age 
than the existence of so many international unions and 
associations for the promotion of useful objects. Look back 
DO years, How many international unions and associations 
were there then? If they looked back a century he 
doubted if they would find a single oue. Was he 
too sanguine if ne ventured to express the belief 
that this was a sign that what was known as the 
brotherhood of nations was uot entirely a dream * Turning 
to the particular industry repre-ented by their own iuter- 
national union, lie was afraid that we in this country must 
allow that we had probably more to learn from distinguished 
friends who had come from the other side of the Channel 
than they had to learn from us. At all events, that was 
what he was assured by a deputation which he received not 
long ago frem the electrical engineers of this country, who 
deplored the back ward state of electric traction in the United 
Kingdom, and attributed it, he was sorry to say, chiefly to 
the legislative restrictions which, he was afraid, were traced 
to his department, and from which other countries were free. 
He saw he had struck a responsive note. But he ventured 
to doubt if the explanation was suflicient to account for the 
fact, although he was ready to admit its accuracy. He hoped 
that this inferiority, of which he was painfully conscious, 
was not going to last forever. In this country we had been 
taking a nap, but he thought he saw some signs of an awaken- 
ing. The first electrically equipped tramway in the country 
belonged to the Giant’s Causeway Tramway Company 
in Ireland. It was a very primitive affair, and the electric 
current was conducted along a low rail, which the public 
were warned not to sit upon. That line was continued until 
two years ago, notwithstanding that it gave rise to numerous 
accidents, though, happily, mostly to animals. It was, 
perhaps, some testimony to the leniency with which the 
Board of Trade imposed these regulations, of the stringency 
of which so much had been made, that it allowed the com- 
pany to continue running such a line until 1900, when this 
primitive system was replaced by an overhead trolley system. 
It was with the introduction of the latter system that the 
supremacy of electric traction was established. This system 
was not so quickly appreciated in the United Kingdom as by 
our neighbours. The consequence was that we had 
undoubtedly got a little behind. But we meant to make up 
for lost time and to make good the distance by which we had 
fallen behind. The advantages of cheap and rapid transit 
were coming to be more and more appreciated in this 
country, while in electric traction was to be found the most 
satisfactory solution of the problem concerning the housing 
of the working classes. 

The toast was very courteously acknowledged by M. Leon 
Janssen, general secretary and director of the Brussels 
Tramways. 

Mr. James Swinburne, president of the Institution of 
Electrical! Engineers, then proposed ** The Tramways 
Industry," or, as he put it, Our Noble Selves.” He said 
that the question of the development of locomotion inside 
and outside towns was now becoming a matter of national 
importance. The principal question was how to get people 
out of the crowded towns and into the country. n the 
course of other remarks Mr. Swinburne said that tramway 
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snthorities did not seem to be fully aware of the existence 
of gas and water pipes. . 
vr. D. Boyle, the chairman of the Manchester Tramways 
Committee, responded at some length, giving statistics to 
show the progress of tramways in this country during the 
pest 30 yours. Manchester now had a section of 50 miles 
of tramways running out of a total of about 150 miles, and 
its first object was ne! the creation of profits which would 
be placed to the reduction of the city rates. 
The gathering then broke up. 
On Tuesday morning the Exhibition was opened to the 
ic, and will continue open until Saturday next week, 
July 12th, We commence in the following columns a 
acconnt of the exhibits. There are several features 
which call for special mention. The British Westing- 
house Company bas a gas-driven plant, furnishing energy 
for working a 310-ft. length of overhead trolley line, whose 
chief object is to demonstrate the advantages of the firm's 
ic brake, Messrs. Dick, Kerr & Co. exhibit among 
many other things at their joint Preston stand a specimen 
of the cars they are supplying to the L.C.C. for their South 
London conduit lines; also their fireproof motors for the 
liverpool Overhead Railway, to which we refer on another 
page of this issue. The European McGuire Company, 
whose works are now in full swing at Bury have an in- 
teresting show of snow sweepers and ploughs. The Brush 
Electrical Engineering Company’s exhibit stands out pro- 
minently. That of the B. T. H. Co. possesses great interest by 
reason of the fact that there is to beseen in operation a com- 
lete exhibit of the company’s master control system, which 
is to do service on the trains of the G.N. and City Railway, 
which, by the way, will now very soon be ready for opening. 
There are, of course, many other exhibits calling for 
mention, including those of such well-known manufacturers 
a Blackwell’s, Ferranti, Johnson & Phillips, Bruce Peebles, 
Meldram’s, Askham Bros. & Wilson, Hadfield’s, British 


Griffin, and so on, but space forbids our detailing these 


this week. They cover pretty well everything of current 
interest in connection with electric tramway and railway 
Work, and any electrical engineer who makes his way to the 
Agricultural Hall before the end of next week will find 
many things worthy of his study and attention. 

As to the congress of the Tramways Union, which com- 
menced its sittings also on Tuesday morning, we must 
entent ourselves this week with a mention of the subjects 
which were set down for consideration. The communica- 
tions consisted in the main of reports compiled from 
datistical information furnished by the engineers or 
emm dh of the different companies on the Continent con- 

with the Union :— 


“Transfer Tickets (Correspondances)."—M. Lavalard, manager, 
Paris Omnibus Company. | 

Narrow v. Ordinary Gauge."—M. C. de Burlet, general director, 
Belgian Light Railway Company. 

" Brakes." —M, Poetz, engineer-in-chief of the Hamburg Tram- 
ways Company. l | 

i Basis for Estimating Power of Motors.“ Dr. G. Rasch, 
of the Polytechnic School, Aix-la-Chapelle. 

“Conditions under which Tramways may be laid on Roads.“ 
M. albert Janssen, general secretary and director of the Brussels 

ways, 
“Laws regarding Tramways and Light Railways.”—Mr. R. H. 


“Car Sheds.”"—M. Trautweiler, cngineer-in-chief, Strasburg 
Tramways Company. 
Traction Bystems."—M. Ziffer, director of several Austrian 
light railway companies, 

“Profitable Employment of Rolling Stock.”—-M. J. H. Neiszen, 
manager of the Amsterdam Corporation Tramways. 

"Central Stations.“ M. Ch. Thonet, director of the General Con- 
tact Company of Lidge. 

"Cost of Electrio Energy." —M. Ch. Thonet. 


To-day's subjecta are :— 


“Underground (Tube) Railways.“ Mr. P. V. McMahon, chief 
engineer of the City and South London Railway. 

j of Luggage—Goods and Mails.”—Mr. C. Marsal, 
manager of tho Biella Light Railways. | 
"Heating of Cars. — M. Peiser, chief engineer, Great Berlin 


Tramways poner. | 
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Various visits to electric light and traction stations and 
systems in London were also arranged for our foreign 
visitors, 


THE EXHIBITS. 


The Johnson-Lundell Electric Traction Co., Ltd., of 16a, 
Soho Bquare, London, W., exhibit a dynamo in which they claim 
that there has been achieved for the flrst time a scientific and 
commercial correction of the tendency of armature currenta to 
distort the magnetic field; this correction being effected without 
the employment of special windings or other supplemental devices 
permits of the actual reduction of size, weight and oost of & macbine 
for any given output. They exhibit traction motors of a compound 
regenerative type for railways, tramways and automobiles. These 
motors regulate entirely by  counter-electromotive force, all 
armature resistances being dispensed with. They also act as 
dynamic brakes, in which capacity they return 20 the line in useful 
work the major portion of the moving energy of the car, whether on 
descending pay or in arresting momentum. Supplemental 
electric brakes are employed, but only to bring the car from a slow- 
walking speed to a final stop. All control, both in accelerating 
and retarding, is effected through a single controller handle. 
The Johnson-Lundell surfase contact system is shown at this 
stand and claims to have a combination of the good qualities of the 
magnetic “Pick-up principle, and those of the electro-magnetic 
switch. The magnet on the car is not called upon to operate the 
necessarily heavy switch which supplies power to the car, but does 
so through the medium of a small interposed relay. This relay 
closes a circuit of 1 ampere, 50 volts, and in turn operates the 
electro-magnetic switch. This permits of the hermetical sealing 
of the switch terminals instead, as heretofore, of bringing them 
to the surface where they are of necessity exposed to the chance 
influence of vagrant or leakage currents. Each principle is thus 
employed for that function for which it is specially adapted, and 
neither is employed in the respective capacities in which each has 
hitherto failed. 

Messrs. Hurst, Nelson & Co., Ltd., of Motherwell, show a 
double-decked four-wheel motor car of their improved type, 


arranged to seat 57 passengers, having extended canopies with 


access to roof by wide staircases, and improved outside dry seata.. 
Patent life-guards are fitted on each end of the car. The body is 
mounted on the Hurst-Nelson Al type cantilever truck, riding on 
carriage springs and having patent roller bearing axle boxes. They 
also exhibit their B1 type patent maximum traction truck having 
& Wheel base of 4 ft. with 30-in. driving and 20-in. trailing wheels. 
It has swing bolsters riding on coil springs, which are designed to 
take allstrains and to give easy riding, and an improved brake is 
fitted on the truck ; the car body can be carried as low as on a four- 
wheeltruck. The Hurst-Nelson patent sand valve, fitted with hopper, 
is shown ready for use. This valve has been largely and successfully 
adopted. Their improved truck-brake blocks which allow of the 
maximum amount of wear, and are readily removed and fixed in 
position, are on exhibition, also two of their patent automatic 
couplings, which are designed to allow cars to take all curves, 


; are shown coupled together. Their patent roller bearing, and 
ordinary bearing axle boxes are shown fitted with latest improve- 


ments, also their destination indicator, fitted with coloured signal 
lights. These indicators can be worked by hand from the platform 
of the car. The trolley standard, foot gongs, brake spindle and 
handle, roof lamp standard, and sand release gear, as made at the 
Motherwell Works, are all on view. 

The Chloride Electrical Storage Co., Ltd., of 39, Victoria 
Street, S. W., and Clifton Junction, have a comprehensive exhibit 
of accumulators, and are showing many sample cells as duplicates 
of batteries actually supplied for traction and power purposes. 
One does not anticipate at this time of day any striking novelty in 
the design or construction of the lead storage battery, and it is 
perhaps as well for the peace of mind of those engineers whose duty 
it becomes to take charge of accumulators, that once a manufac- 
turer turns out a satisfactory standard article, he should, unless a 
good and sufficient reason arise, confine himself to making to 
standard, instead of continually altering this or that detail, to the 
confusion and annoyance of the purchaser when repeat orders or 
renewals are necessary. The expectation, therefore, of seeing the 
Chloride Co.’s standard plates at still another Exhibition is realised, 
and a large assortment is shown, ranging from little plates about 
4in. x 3 in. to very large ones about 36 in. x 18 in. That the 
game principle of construction is adhered.to for all sizes argues well 
for economical production. It seems probable that with the double 
C R type plate as shown, the limit of size has been reached. With 
present requirements this plate is amply sufficient to give any 
ampere-bour output necessary, without taking up an inordinate 
amount of floor space, which is an important desideratum, in housing 
a battery in any position where only limited accommodation is 
available. The very considerable depth of the boxes has not, 80 
the makers inform us, caused any trouble through inequalities of 
the specific gravity of the electrolyte, as this type of cell is 
most frequently installed under conditions which necessitate high 
working rates, thus obviating any difficulties in this direction. For 
power work, the accumulator of to-day has to respond to practically 
any demands made upon it, and the Chloride Co. are supplying 
cells for this purpose capable of discharging at the half-hour rate. 
The peaks on & traction load &re not, of course, of this duration, but 
it frequently ovcuts that after a heavy peak discharge the load falls 
pi rapidly, and the battery is immediately being charged us almost 
be huavy b rate as iò wag just oa Gischarging. "This coti: 
binned niim en np thy lond on the generating ee jt 
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possible to run at a constant load during the whole period of its 
operation by connecting the battery in series with a Highfield 
booster. A machine (“B size) capable of dealing with momentary 
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Booster PANEL. 


peaks of 400 ampcreson a 550-volt circuit is exhibited, and some 
interesting particulars as to its performance are available. This 
booster differs from the ordinary reversible booster in that it not 
only raises the voltage of the battery on discharge, and so relieves 
the gencrating plant of the peaks of the load, but it also auto- 
matically charges the battery when tte line current falls off, to such 
an extent as will maintain & constant load on the engines without 


CHLORIDE C.R. TYPE. 


reference to the variations of the line requirements. With the 
ordinary reversible booster the maximum rate of charge is adjusted 
by hand; full advantage cannot, therefore, be obtained of a 
heavy charging current when the load on the line falls off, 
and it is not possible to maintain a constant load on the engine 
by this means. With the introduction of numerous systems for 
producing cheap power gas a large field for electric transmission 
will be opened up, and with gas engines driving generators on a 
widely fluctuating load, some such device for preventing the gas 
engine from being pulled up with an overload will be essential. 


The Highfield booster, moreover, maintains a constant line voltage 
as well as a steady load, and, in some circumstances, a constant 
voltage wowld be the more valuable of the two, notably where latge 
gas engines wzrkiug with poor gas are running on a lighting load. 
The Chloride Co.'s exhibit exemplifies the trend of modern practice 
in atorage battery construction and utilisation. 

The Electrical Power Storage Co., Ltd., 4, Great Winchester 
Street, E.C., and Millwall, E., show various types of cells, ftom the 
smallest portahle batterv to large central station cells weighing over 
& ton eacb. Various cells of the P type, for lighting and tramway 
work, are shown, particularly three 74-olate cells. having a capacity 
of 1,800 amperes for one hour, and an X P 17 double-plate cell having 
a capacity of 800 amperes for one hour. The latter cells are 
specially designed for stations whose floor space bns to be 
economised as much as possible. The O K type for large power 
stations is shown. It is a larger type than the above, and is also 
designed to economise floor space. The cell shown, O K 17, is 
capable of giving 900 amperes for one hour, or 430 amperes for four 
hours. Various samples of the company's L, K, W 8, and WT 
type are exhibited mounted in glass boxes. The W Stype is a 
lighter model of the P type, and is serviceable for smaller central 
rtations, isolated plants, &c. The W T is a special type, similar to 
W 8, but arranged so as to be suitable for low boxes. The K type 
is largely used in private-house installations, and by British and 
Colonial post offices for telegraph work. The L type is useful for 
low discharges over long periods. Itis largely used in the smaller 
private house installations. Specimens of the W T type are shown 
in wood boxes specially designed for ship-lighting, also some 


CHLORIDE DovuBLE C.R. Type, 


large K and L type sections. Faure-King cells are shown in 
ebonite boxes— these are extensively used for motor car work; and 
E type, which is used for electric launches. Various specimens of 
the company’s B and V type cells are exhibited; these are much 
used for portable and semi-portable work respectively. The 
company also show samples of their various plates. 

The Kingsland Electric Traction Syndicate, of 8, Bream's 
Buildings, Chancery Lane, E.C., have placed before us an advance 
copy of their new pamphlet relating to their mechanical surface 
contact system of electric traction. This system has already been 
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gerribed in our columns (see ELECTRICAL Review for May 10th and 
1ith, 1901), and visitors to the Tramways Exhibition will find an 
ahibit of it at stand No. 171 in the West Gallery. Tbe pamphlet, 
copies of which may be obtained on application, contains a very 
full description of the Kingeland system, accompanied by photo- 
smphic and diagrammatic illustrations of the different parts. The 
Wolverhampton experimental line, of which a photographic street 
view is given, is abont 200 yards long, and comprises a straight por- 
tion, a curve of 60 ft. radius, and a right and left hana turn-out. 

The Edwards Air Pamp Syndicate, Ltd., of 3 and 5, Crown 
Court, E.C., are exhibiting on Stand No. 108 a set of three-throw 
ur pumps of their patent type, driven by a Bruce Peebles motor. 
That the Edwards pump has found favour with electrical engineers 
is anderstood from the fact that it has been fitted in more than 80 
of the leading electric lighting and traction stations, amongst the 
most important being the City of London, Glasgow, Liverpool, 
Manchester, Salford, and Newcastle-on-Tyne. The Edwards pump 
is well adapted for running at high speeds, and in many cases the 
motors have been direct coupled to the pump crankehaft. When, 
however, it is desired to fit a very high-speed motor to a set of 

pe, it is advisable to reduce the speed by means of gearing. 
ben different methods can be adopted, and in the set of pumps 
shown, the speed reduction is accompliehed by means of a Hans 
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Renold chain and wheels, as shown in the above illustration. In the 
Edwards pump, foot and bucket valves are entirely dispensed with. 
The only valves used are those which, in the old type of pump, are 
known as the " bead " valves, and these are readily accessible by 
removing the door at the top of the pump. ‘Thus one of the prin- 
cipal causes of breakdown and delay, viz., the giving way of inac- 
cemible valves, is entirely removed, and as there is but one set of 
valves to renew, instead of three sets, a considerable saving is 
effected in maintenance charges and the time necessary for over- 
hauling. Another important feature in the Edwards air pump is 
thet the water is dealt with mechanically, and as, consequently, the 
speed of the water must correspond to the speed of the bucket, a 
regular quantity of water is assured for each revolution of the 
pimp, and the sudden flooding which frequently takes place 
when the old type of pump is run at high speeds is avoided. The 
tiiciency of the Edwards pump is also increased by the pro- 
igon of clear air inlets, and by the reduction of the top clearance 
toa minimum, It is equally suitable for surface evaporative or jet 


con | 
The British Schuckert Electric Co., Ltd., of Clun House, 
Burey Street, W.C., have an exhibit of their surface contact 
tramway system, of which we gave an illustrated description in the 
Xutcratcar, Review for Febraary 15th and 22nd, 1901. They show a 
complete roadway contact stud and section of track rail mounted on 
sleepers; a amall motor for working the slide contact; also a 
switchboard complete with contact apparatus shown in operation, 
and illustrative of the inter-connections between switch gear, and 
the operation of the safety devices employed. The separate parts 
of the underground current supply are shown at the stand by means 
of pholograpba. It will be remembered that the company issued a 
beautifully set out brochure some time ago tracing the development 
of electric traction systems, notably conduit and contact tramways, 
leading up to the Schuckert Munich line installed in 1899. No 
übt anyone taking a special interest in the system can obtain a 
copy of this publication from the above address. 
The Sturtevant Engineering Co., Ltd., of 147, Queen 
1 7 E. C., and Bankside, S. E., have arranged 
posing stand, whereon a large quantity of Sturtevant apparatus 
i8 exhibited, also a alles en OF bl or re illustrating induced 
dnaght planta Sturtevant electric fans, and generators and motors. 
There are four Sturtevant C.H. self-starting rheostats, by the use of 
which motors can be started and stopped automatically from a 
The examples range from 3 H.P. to 10 H.P. The 
Sturtevant C.H. multiple solenoid pump starting rheostat is anto- 
matically controlled by means of a float switch, thereby enabling a 
Practically constant level of water to be maintained in the tank to 
which the pump is delivering. Four C.H. electrically operated 


‘portable types), phase 


main switches are shown, fitted with blow-out magnets, and these 
range from 75 to 520 amperes capacity. Also the following :—One 
C.H. double-lever type motor-starting rheostat with automatic no- 
load release, and overload circuit-breaker, 10 H.., 220 volts; one 
C.H. double-lever type motor starting and speed regulating rheostat, - 
with automatic no-load release and overload circuit-breaker, 73 B.H.P., 
220 volts ; one C.H. quick-break reversing switch for use in connec- 
tion with electric lifte, &c. ; one D.P. float switch for use in connec- 
tion with the Sturtevant C.H. self-starting rheostats; two C.H. 
automatic pressure regulators, suitable for use in oonneetion 
with the self-starting rheostats when these are to be installed 
in connection with pumps maintaining a pressure of air, water, or 
gas in a receiver. Also one C.H. motor starting and field regulatin 
rheostat, 10 B.H.P. 220 volts. This enables the motor to be s 

up properly, and the speed to be increased considerably above 
normal, and, at the same time, prevents the possibility of the motor 
being started with a weak field. One C.H. multiple switch starting 
rheostat with interlocking switches and automatic no-load release, 
500 B.H.P. 220 volts, suitable fot use with very large motors, and 
enabling the motor to be started up without the ibility of spark- 
ing at the rheostat. One C.H. motor starting and reversing rheostat 
with automatic no-load release. One C.H. electric printing press 
controller with low speed gear, and arranged for starting and 
stopping from a distance. Two Sturtevant C.H. reversible dram 
controllers suitable for use with electric cranes and hoists. Two 
C.H. reversible drum controllers for electric cranes and hoists! 
specially arranged to control the speed between normal and 10 per 
cent. of normal, regardless of the load on the motor. One C.H. non- 
reversible drum controller for printing presses. One C.H. reversible 
drum controller for printing presses arranged to control the speed 
between 50 per cent. below normal and 25 per cent. above normal 
in either direction. One C.H. interlocking theatre dimmer with 
worm gear and master lever, giving complete control over the lights 
in a theatre ; aud ona C.H. safety motor-starting rheostat, universal 
iype, with automatic no-load and overload release, main switch, 
and maximum and minimum automatic magnetic circuit- breaker. 


This is a rheostat which may be placed in the hands of the most 


careless or ignorant motor attendant, and yet, it is claimed, will 
absolutely protect the motor against damage either from electrical 
causes or from careless or improper usage. A number. of 
Sturtevant fans are also to be seen on this stand, including 
the Co.’s No. 2 Monogram blowing fan, with up discharge; No. 5 
Monogram exhausting fan, with bottom horizontal discharge; 
No. 8 high-pressure fans; No. 40 steel-plate fan, with direct-con- 
nected steam engine. The No. 50 steel-plate fan, with direct-. 
connected electric motor, is specially designed for ventilating, 
drying, mechanical draught for boilers, &c., and for general land and 
marine work. The self-contained and compact nature of the 
apparatus renders it particularly adapted to modern requirements. 
The eight-pole magnet ring of the motor is centred within and 
attached to lugs projecting from the casting, which is in turn bolted 
to the fan side, while the fan itself may be given such shape and 
dimensions as to exactly meet the requirements of any particular 
case—that is to say, it may be arranged to discharge at any desired 
angle, and to bolt against a vertical wall or bulkhead without in any 
way impairing its efficiency. The Sturtevant 48-in. electric pro- 
peller fan is also shown. J 

It is interesting and instructive to watch the demonstrations con- 
ducted at the booth of the Standard Varnish Works, whose 
London offices are at 23, Billiter Street, E.C. The American 
managers of the company sent over their electrical expert, Mr. 
John C. Dolph, from New York, in order to take charge of their 
exhibit at the Agricultural Hall. The demonstrations are being 
conducted according to the latest approved method of American 
shops, and those who are interested in electrical insulation will find 
this exhibit worth a visit, = 

The stand of Messrs. F. H. Lloyd & Co., Ltd., of James Bridge 
Steel Works, near Wednesbury, consists of points of several 
descriptions for electric traction, draine, and drain boxes for 
draining the permanent way, and some interesting examples of 
steel work for cable or conduit tramways. Mesers. Lloyd also 
exhibit a patent movable point which is operated by the driver, 
doing away entirely with the labour caused by shifting pointa. 

The Vacuum Oil Co., Ltd., of York House, Norfolk Street, 
W.C., have on exhibition a very complete line of high grade 
mineral lubricating oils, manufactured by their special vacuum 
process of low temperature distillation, and also various grades of 
lubricating greases, Suitable for tramway and light railway work. 
They make a speciality of their Hecla cylinder oil, to be used with 
guperheated steam, and also of vacuum turbine oil, for use on steam 
turbines of the Parsons and other similar types, which are now 
becoming so popular for generating stations. Cabinets and filters 
are also exhibited. : 

The exhibit of the Empire Roller Bearings Co., 
1, Delahay Street, Westminster, B.W. (Stand No. 9), comprises a 
good showing of these well-known roller bearings for railway rolling 
stock and electric tramway cars. We have 
paper on roller bearings, by Mr. Thomas W. How, and a copy of 
the company's pamphlet. We understand that the company have 
gecured contracts for fitting roller bearings to Croydon Corporation 
Tramways, Indian State Railways (under Sir Alexander Randel 
and Co.), Southport Tramway Co., and for the Crown Agents for 
the Colonies for West African Railwaya. 

Messrs. Everett, Edgeumbe & Ca., of 151 and 152, Great 
Saffron Hill, E.C., at stand No. 172 (in the Western Gallery), show 
in operation their new 8 synchronisers for paralleling 
alternators, which we described fully in our last issue. They further 
exhibit tram-car recording ammeters, incandescent lamp testers, 
portable standard testing sets, watt meters 3 and 

indicators, direct- g ohmmeters, 
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portable direct reading 
ammeters, &c. 

Messrs. Mellowes & Co., of 28, Victoria Street. S.W., and 
Corporation Street, Sheffield, have an exhibit of their patent 
* Eclipse " system of roof glazing which is being used for covering 
various electrical power stations, car sheds, factories and other 
buildings on account of its water-proof and dust-proof qualities 
Sheffield, Glasgow (Pinkston), Rhyl and Hammersmith are among 
the electricity works where it has been employed. 

Callender’s Cable and Construction Co., Ltd., of Hamilton 
House, E.C., have on view samples of the ordinary standard types 
of their cablgs, including single-conductor, concentric, triple- 
concentric, twin and three-core insulated with bitumenised fibre, 
impregnated paper, and with Callender's well-known speciality 
vulcanised bitumen di-electric; also samples of special cable for 
crossing barbours and tidal waters, as laid at Cork, Lymington, 
Lowestoft, Swansea, Whitby, and elsewhere. Further, they exhibit 
samples of their solid system in iron troughing, in earthenware 
troughing, and in wooden troughing; also samples of tramway and 
lighting feeder pillars, of a tramway feeder pillar with removable 
case to facilitate working the switches, of various kinds of under- 
ground boxes, sectional samples of cables, samples of jointing acces- 
sories, and of Callender-Webber conduit. 


insulation meters, special tram-car 


Messrs. Lewis Berger & Sons, Ltd., of Homerton, N. E., 


have a stand set apart for a specially prepared series of painted 
panels produced from their different grades of coach and car 
paints, also a selection of dry pigment colours and varnishes for 
the trade. 

The St. Helens Cable Co., Ltd., of Warrington, exhibit all 
kinds of cables, both paper and lead-covered, vulcanised rubber, 
dry core cables, flexibles, cotton-covered, &c., 
and make a special point of their Dialite ” 
bitumen insulated cables, by showing a large 
number of sample coils displayed working in 
water without lead, and with horn lead sheath- 
ing. Mechanical rabber goods, such as cab 
tires, brake blocks, switchboard mats, &c., are 
also shown, by this firm. 

Messrs. A. Haaeke & Co., of Homerton, 
N.E., show their well-known boiler covering, 
which is doing service in a large number 
of lighting and traction power stations in all 
parte of the kingdom. 

At Stand No. 73, Messrs. C. Brawn & Co., 
of 3, Adelaide Street, Charing Cross, W.C., 
show their patent dry seats and apron frames 
for tramcars, &c. 

Mr. Sam Deards, of Victoria Works, 
Harlow, Essex, and 34, Old Broad Street, E.C., 
is exhibiting his patent “ self-locking " glazing 
system for the roofs of all kinds of engineering 

‘works, electric power stations and tramway 
car sheds. It is guaranteed not to cause 
fracture of glass after once it is fixed, as 
some eystems do where nuts, bolts, or screws 
are used to hold down the loose caps. The 
“self-locking” bar is specially adapted for Elec Re 
glazing on iron roofs, and saves all drilling of 
holes in the iron purlins, and, as no woodwork 
is necessary, the whole structure is made 
Waterproof as well as imperishable. The lead- 
covered bar has a separate lead cap, so that, if 
necessary to repair the glass, the lead cap is easily removable 
witbout damaging the lead-covered bar. 
. Messrs. E. Green & Son, of Exchange Street, Manchester, 
show one of their patent fuel economisers containing 96 heating 
tubes (about 1,000 sq. ft. heating surface). The scraper motion is 
actuated by a l-H.P. motor fitted on the gearing frame, and the 
economiser is constructed for high pressure, the top boxes being fitted 
with internal lids. This is the type of economiser Messrs. Green 
are supplying to all electric lighting and tramway power installa- 
tions throughout the country, and only recently the firm received 
the largest order on record for economisers, amounting to 10,000 
tubes, for the Metropolitan and District Railway. At the Wolver- 
hampton Exhibition Pavilion, by the way, they are showing an 
economiser of 192 tubes in three groups. 

Le Carbone, of 36, Lime Street, E.C., and Levallois-Perret, 
Paris, &c., exhibit a large number of types and qualities of carbon 
brushes, bearings, bushes, contacts, &c. Tram motor brushes make 
quite a large section of their exhibit. They have specialised in 
tram work, and number among their clients the principal tramway 
and light railway undertakings of the kingdom. They make, too, 
a display of primary cells for belis, signals, telephones and tele- 
graphs which present several novel features. The Leclanché” type 
of cell has been a very good servant to the telegraph and telephone 
engineers, but there are many applications for which it is quite 
unsuitable, and Le Carbone, while maintaining in several of their 
cells the elements of the porous pot form of cell, modify them con- 
siderably with a view to amore extensive use of this description of 
open circuit cells. Among their well-known types of cells are the 
Lacombe and “ Sanspareil,” and comparatively new ones are 
the Carbo and "Paris" cells, the great features of the latter 
being its portability and the ease with which each component can 
be taken apart and renewals effected when necessary. 

enses Joseph Kaye & Sons, Ltd.) of Leeds, exhibit their 
tent railway cütriage wedge lock with patent safety catch, with 
tent inside and ottalde handle. These louks ard now being 
moat of the lending Bnglish railways, They alto show 

atent automiti wx doof latch, fot. tailway and 
Dg doves aa mad by Shu Grent Mastern nad Norti. 


a 
try ali 


Eastern Railways, also on 38 of the latest tramoars recently sup- 
plied to the Leeds City Corporation. Their well-known oil cans 
for oiling machinery of every description, including locomotives, 
automobiles, &c., and their patent fare collectors, which are success- 
fully employed on the Leeds City tramcars, are also in evidence. 

Messrs. Reavell & Co., Ltd., of Ranelagh Works, Ipswich, 
have one of their small electrically driven compressors whioh is 
exhibited on the B.T.H. Co.'s stand with a B.T.H. motor. 


: (To be continued.) 


ELECTRIC TRACTION MACHINERY AND 
ACCESSORIES. 


THE “CHELMSFORD ” REVERSIBLE BOOSTER. 


Tus machine, which is being manufactured by Messrs. Crompton 
and Co., Ltd., of London and Chelmsford, is designed for use in 
central stations with the object of keeping the load on the main 


.generators approximately constant, in spite of large and sudden 


variations in the external load, and it effects this by automatically 
charging and discharging the battery in connection with which it 
is used. Each booster consists of an ordinary shunt wound motor 
coupled across the main bus bars and driving a differentially wound 
generator. This generator has two field circuits :—4, The ordinary 
shunt, excited from the battery. B, A special main which carries 


CHELMSFORD REVERSIBLE BOOSTER. 


a definite portion of the main load of the station. 
diagram of connections below. 

The charge and discharge of the battery are governed in the 
following way :— 

1. When the external load is just equal to the normal full load 
of the main generators in use no discharge is required from the 


We give a 


+ B, Bus bar; E B, Equalizer bar; u G, Main generator: M and o, Motor 
generator; M F, Motor field; a r, Generator shunt field; n, Bye- pass re- 
sistance; 4, Shunt winding; D, Rheostat; s, Main winding. 


DIAGRAM OF CONNECTIONS FOR CHELMSFORD REVERSIBLE 
BoosTER. 


battery, and the field windinga are so designed that under these 

conditions the excitation due to the spocial series coils netitralises 
tho éxcitation due to the shunt winding. 
2. When the esternal load ia greater than the nofmal load of the 
tanin generators, a Aischarze current is required Hon phe | 


— — — 2 - ps 


as 
= 
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This discharge current is automatically obtained, as the increased 
current in the external circuit increases the excitation due to the 
wries coils, and the connections to the battery are such that 
the volts thus given by the generator are added to the battery. 

3, When the external load falls below the normal full load of the 
generator the reverse action takes place, the shunt winding, 4, 
overpowering the excitation due to the series coils, reversing the 
polarity of the generator, and causing a charging current to pass 
through the battery. 

To take a special example :—We will assume that the battery is 

used in connection with a tramway circuit at 500 volts. 
Under condition (2) where the battery is required to discharge, the 
booster should be designed to add about 40 volts when the battery 
is discharging at its maximum output, and give about 40 volts in 


the reverse direction when the maximum charging current is passing 


to the battery under condition (3). The switch, B, is used in con- 
nection with a compensating resistance, shunting the generator 
eries coils, This switch has a double funetion :—(1) It allows a 
varying number of main generators to be used in parallel. (2) It 
enables the point of reversal to be adjusted. Further, a shunt regu- 
lator, n, is provided in the generator shunt circuit. 

The above describes the normal conditions under which the 
booster works automatically. In practice the machine is also 
required for fully charging the battery at certain times, and taking 
the examples given above, the booster will have to be large enough 
to give 120 volts occasionally. These higher voltages are obtained 
by short-cireniting the series coils and regulating the volts by the 
ordinary shunt resistance (D). Under these conditions the machine 
acta as an ordinary motor-booster. Motor-generators of this type 
have been supplied to Birkenhead Corporation, Mount Morgan and 
Yarmouth, and others are in hand for Norwich and Rothesay. 
They are particularly useful in tramway stations on account of the 


rapidly varying load. 


We understand that Messrs. R. W. Blackwell & Co., Ltd., 
have just completed a record piece of overhead work by equipping 
the last section of the Liverpool Corporation Tramways in less than 
three weeks. The line in question extends from the Old Swan to 
Knotty Ash, and necessitated the supply and erection of 24 miles 
of trolley wire, 90 poles with 22-ft. brackets and cast-iron fittings. 
The orders for the poles and fittings were placed on May 31st, and 
the order for the complete equipment on June 3rd. The poles were 
delivered on June 2nd, the brackets and bases by the 16th, and the 
xtual work of erecting the line was commenced on that date. The 
whole of the work was completed and passed by the Board of Trade 
on June 23rd, and it was therefore possible to run cars over the line 
Within 20 days from .the date on which the order was 
placed. This section brings up the total overhead line work erected 
in Liverpool by Messrs. Blackwell to 100 miles. The whole of the 
work was carried out to the designs and under the supervision of 
Mr. J, A. Brodie, the city engineer, who has had so much previous 
ience of tramway work in Liverpool. 

essrs, Ashmore, Benson, Pease & Co., Ltd., of Stockton-on- 
Tees, have sent us a list with an illustration of the last battery they 
have erected for electric traction service. This battery is used by 
the Devonport Corporation for supplying current to the Devonport, 
Stonehouse and Plymouth Tramway Company for regulation of the 
voltage on the trolley line. It was erected a few months ago. 
There are 280 cells of a capacity of 150 amperes for 10 hours. The 
total weight is 120 tons. 

Mr. Alph. Steiger, of 28, Victoria Street, 8.W., has secured an 
order for a turbine for the electric lighting plant of a private resi- 
dence, which will utilise a fall of only 30 in. to 3 ft. He also has 
Umilar orders in hand for Escher, Wyss & Co.’s patent universal 
governor to regulate low-fall turbines for electrical work. 

Messrs. Korting Bros., of 53, Victoria Street, S.W., have sent 
a descriptive catalogue of their ejector condensers, with notes 
on spray cooling; also a price list of their ‘Schutte ” automatic 
ethaust relief valves, which we understand are now finding an 
exteusive application in electric lighting and power stations. 

The Edison & Swan United Co., of Queen Street, E.C., are 
Wpplying large quantities of their latest form double filament 
tenes traction lamp to Glasgow and other leading electric tramway 
MWems It is the outcome of considerable experience in the prac- 
tical working of lamps used for this purpose under varying con- 

1003, and as such it has met with a very considerable amount of 


onage, 

List No. 1 (1902) issued by Messrs. Brecknell, Munro and 
Rogers, of Thrissell Street, Bristol, contains details and illustra- 
tions of a large nnmber of their electric traction supplies, trolley 
Kaodards and heads, overhead line fittings, insulating material, 
car and truck spare parts, also track and repairing tools are des- 
cribed and well set out, and purcbasers of tramway details will 
find the list of service to them. Their trolley standard consists of 
a steel mast with a flanged base for attachment to top deck of car, 
Sid the head or bonnet is of malleable iron fitted with a lap- 
welded steel tube, and mounted on a ball bearing on the masthead. It 
Also carries a screw stop which prevents the standard making a 
eee revolution, or at will, this screw may be adjusted so that 
‘he head may revolve through a full revolution; a swivelling contact 
ia fitted when required. A weather guard is provided which 
tficiently protects the internal in all positions. The com- 
penmting lever is of malleable iron fulerumed in the head or bonnet 
npon a mild steel pin. The connecting rod is of Farnley iron with 
solid welded eye at base, coupled to a malleable cast guide block 

g in the steel inner tube. The connecting rod is secured to 
compensating lever at upper end upon a steel swiveling pin and 


nut and lock nut. The coil spring is in one length, and its section 
is so designed that the maximum reaction is given off upon a 
minimum compression. A steel collar is rivetted inside the steel 
inner tube against which the spring rests when under compression. 
The pole, or trolley boom, is of steel, manufactured upon an 
improved principle, and guaranteed to give the best results obtain- 
able upon any given section. It is properly insulated from the 
trolley standard and taped in the usual way, unless special insulation : 


_is specified. There is an easy lead for the cable, which is provided 


with a rubber covering where it passes from the end of boom into 
the standard, and also whero it passes through the malleable cast 
guide block 1n the bottom of the standard. The effectivo leverage 
of the compensating lever varies automatically, and may be so 
adjusted with the spring as to preserve a uniform pressure within a 


BBECKNELL'S TROLLEY HEAD. 


given angle, and when the pole is depressed below that given working 
angle the upward pressure decreases rapidly until the pole is below 
the horizontal; if further depressed, the pole reaches a position in 
which the parts operating are nearly in equilibrium. The pole 
can be lightly held in this position, and the head is easily accessible 
for examination. This position is attained when the trolley head 
is about 2 ft.6 in. below the top of the mast. The limit of the 
working angle may be varied 80 as to embrace the lowest working 
position at which it may be desired to set it; for instance, a low 
railway bridge where the wire is necessarily comparatively rigidly 
fixed. The pressure at this point is reduced to a minimum 80 as to 
avoid excessive friction and undue wear of the trolley wire and 
suspensions, and to relieve the trolley boom of the great bending 
strain which it otherwise would have to withstand, which bending 
strain causes a large deflection of the pole, and necessitates 
straightening, in many cases putting a short period to the life of the 
boom. It has been found that upon systems where excessively low 
bridges have to be encountered the trolley booms, wire and fittings 
are not subjected to any increased wear or strain, on account of the 
limited height available for the line, when this standard is used, aa 
against a rapid deterioration of the parts named where no 
means is provided for automatically reducing the pressure at such 
portions of the line. As we recently mentioned, these standarda 
are in use in quite a number of places in the provinces, The 
troley head, manufactured by the same makers and illustrated 
herewith, is of very light weight, weighing only G4 lbs. complete 
with insulation. Both the wheel pin and the swivelling bearing 
are automatically lubricated from a reservoir formed in the 
wheel. A thin, clear machine oil is used, and centrifugal force ig 
utilised in feeding the bearings, yet, curiously enough, it is only 
when the wheel stops that a very small drop of oil is delivered into 


` the duct leading from the reservoir to the work. These trolley 


heads are in satisfactory daily use on a number of street railways in 


Great Britain, running steadily through the most complex 


overhead work without giving trouble. In the A-size head 
the wheel is 33 in. diameter, and in the B-size head 4} in. 
diameter. The wheels run on hardened steel pins, and have an 
average life of 5,000 miles; they have been tested and ascertained to 
run 1,000 miles with a single charge of lubricant. It is, however 
found convenient to give these heads & charge of oil once every 
week end when in the depót, which will suffice for the next seven 
days. 

Electro-motors, Ltd., of Openshaw, Manchester, have issued a 


June, 1902, price list of their electric motors for continuous currents. 


The list is most neatly got up, and gives descriptive details and 
tabulated data of standard and low-speed motors for low and high 
voltages. The illustrations show the motors fitted with patent 
worm-reduction gear, and direct coupled to a pump. A telegraph 
code and weight and dimension details are given in table form at 


the end. 
(To be continued.) 
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"THE SCHMIDT SYSTEM OF SUPERHEATING. 


TuovaH it is over 40 years since the use of superheated 
‘steam appeared likely to become common in this country, 
practically nothing has been accomplished until within the 
past 10 years. In Alsace, however, where coal is expensive, 
the art of superheating has kept pace with the practice of 
compounding that seems to have killed superheat with us. 
It was a little unfortunate that compounding was so very 
suocessful. There is not so very much in compounding 
except that it coincided with the ability to use higher steam 
pressures, exactly as triple-expansion was found desirable 
when the modern ribbed furnace rendered still higher pres- 
sures possible. Superheat showed up the villainy of 
tallow. We seem to remember dreadful stories in respect- 
able engineering journals of the evil effect of high pressure 
steam on cast-iron, and we have seen plenty of these so-called 
* effecta" which, after all, were the effects, not. of steam, 
but of fatty acids. Compounding survived, however, and 
superheat died, or, rather, slept. To-day it is understood 
that a cast-iron cylinder will work with steam hot enough to 
melt lead, if lubricated with a little graphite and mineral oil, 
and the results claimed for superheat of about 350° above 
the temperature of saturation are remarkable—the steam 
consumption of a triple-expansion engine, with a boiler 
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pressure of only 129 lbs., being 18:8 lbs. per kw.-hour of 
output. A noteworthy feature of tests made over a wide 
range of power appears to show that the losses by cylinder 
condensation are eliminated, or nearly so, and it is, of 
eourse, these losses that make one steam engine less efficient 
than another, The supposed absolute zero of temperature 
being 459? F:, what is the theoretical effect of raising the 
temperature of working steam from 350° to 700°, where the 
exhaust temperature is, say, 119°, or 578° absolute ? 

In one case the absolute initial temperature is 809°, in the 


* other it is 1,159° 
` tively 
809 — 578 


The expression * 2 becomes respec- 
1 


= 0:285 and 1159 — 578 = 0501, 
b wa n 1,159 | 


and apparently we ought to expect a much greater economy 
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than is really secured, for the calculation shows an economy 
of 43 per cent. | 

But though this high superheat goes towards the H. p. 
cylinder in the Schmidt system it does not reach it, for it 
meets first the reheater of the L.P. cylinder, and parts with 
some of its superheat for the benefit of the steam going to 
the L.P. cylinder. If we assume that the H.P. cylinder really 
get& steam at only 500? F., or 959? absolute, the efficiency 
of the engine will be.0'4 only, and the economy over 
saturated steam will be a little under 30 per cent. In any 
case, theory points to an actual economy greater than what 
obteins, and shows that engineers have become accustomed to 
attribute less to thermo-dynamic effects than to cylinder 
action. Even if the H.P. cylinder is supplied with steam 
at 500°, as assumed, it can, hardly be considered probable 
that this can be regarded as the true initial tempera- 
ture. Probably much of the added temperature still dis- 
appears in warming up the cylinder walls cooled during 
exhaust and thus, superheat, if moderate, does resolve itself 
into the prevention of cylinder condensation after all, and 
its economy is measured by the amount of initial condensa- 
tion prevented. With high superheat there is some further 
economy due to the higher initial temperature. In any case 
a net economy is certain. 

In the Schmidt system, of which we give here an illus- 
tration showing a superhester fitted to a Lancashire boiler, 
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the superheater at the end nearest the chimney. 
It travels against the direction of the furnace gases 
until it reaches the middle of the heater, when it 
U | is taken to the hottest end next the boilers, and 
A this timetravels with the direction of the flue gases, 
leaving at the middle point. again for the engine, This 
system is adopted to prevent the initial tubes of the heater 
from becoming too hot. The steam finally leaves at about 
700° F., and is dealt with at the engine as described. We 
presume that the temperature of 700° is considered too 
high to employ in the cylinder, and hence the use of the 
reheater to transfer heat to the steam about to enter the 1..P. 
cylinder. Of course, if the H. r. cylinder could stand 700°, 
the steam might just as well go into it so hot, and it would 
still be just as hot when it entered the L.P. cylinder as it is 
now after reheating, for all the heat that enters an engine 
must go right through it or appear as work. There is, there- 
fore, no virtue in the reheater save and except that it puts 
into the L. P. steam useful heat that is considered to be too 
much for the H.P. cylinder to bear. That is to say, if the 
H.P. cylinder could take steam of 700°, such steam would 
arrive at the L.P. cylinder no colder than it now does. 
As matters stand, however, the reheater performs the 
useful office of keeping the steam hot throughout whilst 
tempering the otherwise excessive heat of the initial steam. 


| 

i | the wet steam from the boiler enters the top of 
j 
] 
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In testa made of the Schmidt system, the steam entering 
the l. P. cylinder actually had a temperature of 397°, or 
nerly 185° above raturation point; yet the indicator 
disgrams throughout the three cylinders showed expansion 
curves that coincided very closely with the saturation curve, 
thus proving that while condensation was prevented there 
vas really little superheat left after dealing with the cooling 
effect of the cylinder metal, and that in estimating thé 
economy of superbeat we may take it to be measured by the 
prevention of the fault of initial condensation and re-evapora- 
tion, and not by the thermo-dynamic results of high 
temperature only. | 

As showing the evil effects of cylinder condensation, tests 
show, with the Schmidt engine at various powers from 140 
to 20 KW., that, starting with 18:8 Ibs. of steam per x w.-hour 
st 140 Kw., the following figures were obtained :— , 

At 120 KW., 18˙5 ]be. ; 100 Kw., 187 lbs.; 80 Kw., 19:4 
iba, ; 60 Kw., 2078 ]ba, ; 40 Kw., 24:5 Ibs. ; 20 Kw., 38 lbs. 
Apparently the engine unloaded consumes about 460 lbs. 
steam per hour, and a further 15 lbs. per Kw.-hour of output. 

It need scarcely be pointed out that for high superheat 
special attention is required in the details of the engine, 
especially to guard against the expansion cf the parts which 
first receive steam. Thus a piston valve internally supported 
by a spider is apt to expand at the points where the spider is 
attached to the body of the valve, which will seize, at these 
points, in its shell seating. Glands on rods need to be placed 
well away from the steam, and various other points require 
Attention, all of which are connected, more or less, with the 
feature of expansion by heat. 

The following figures for the output of 140 kw. will be 
interesting :— 

Initial temperature of steam supplied to re-heater 709? F. 
Temperature of initial steam leaving re-heater 601°. 
Temperature of intermediate exhaust 286°. Temperature 
of same after re-heating 397° ; the latter figure showing that 
the steam entered the I. P. cylinder superheated nearly 185°. 

The overall efficiency being assumed at 83 per cent., as 
shown by the indicator, which was probably not far wrong, 
the steam per J. H. P.-hr. at 140 Kw. = 226 r.H.P. appears to 
be 11'4 lbs, to secure which good result it certainly seems 
wo:th while carefully to consider the question of superheating. 
Of course,in comparing this result with saturated steam trials, 
allowance must be made for the extra heat units in the steam. 

The superheater itself may either be heated by the waste 
pags, asin the illustration, or it may be separately fired, 
this being considered the better system for large ranges 
of boilers, It is so arranged that when the current of 
geam through it ceases, a valve is opened to admit air to 
kæp the coils cool, and generally the stoking of the fire 
ought to cease nearly an hour before the engine stops, so 
that during the last part of the time the superheater simply 
uses up heat radiated from the heated walls of the super- 
heater chamber. 

Our illustration shows a feed water heater in connection 
with the superheater, and it will be observed that the left 
half of what might all be taken for a superheater is the 
economiser, which works with a constant circulation of the 
same pure water, This goes up to the feed heater coil, gives 
Up its heat to the feed there and returns cooled to the 
economiser. No scale can thus be formed in the economiser, 
and as it is always fall of water more or less hot, it does 
not readily gather soot deposit and requires no scrapers. 


CORRESPONDENCE. 


Consulting Engineers. 

I have often wondered where all the numerous consulting 
engineers bad their origin, and where men so young had 
obtained the necessary experience, knowledge, and good 
judgment especially required in this branch of electrical 
engineering ; they have sprung up like mushrooms. Thanks 
lo Mr. Crompton, we have some light thrown on the genesis 
of the consulting engineers of the mushroom type. As an 
old engineer I think Mr, Crompton was not far wrong. I 

de often rubbed my eyes to see announcements made of 


the appointment of Mr. So-and-So, A. I. E. E., &c., as coneult- 


ing engineer for a municipal authority, a name never before 
heard of in the electrical world ; and it would be easy to 
give instances of such appointments ending in the abandon- 
ment of the electrical scheme, in disgust, after the fledgling 
had muddled and bungled along for a few months, the 
conclusion of the fiasco arriving witha bill for £1,000, 
more or less, due to the consulting engineer for his valuable 
services. 

Of course, if municipal authorities engage such men, it 
is their look ont for the consequences. But these fellows 
don't stick at trifles of etiquette; they do a good deal of 
canvassing soliciting work, calling on firms uninvited and 
offering their services, and by every influence competing for 
work for which many of them are incompetent. A little 
outspokenness by a man in Mr. Crompton’s position is 
admired by an | 

Old Hand. 


Equivalent Sine Curves. 


| am much surprised that my mathematics should be 
questioned. I really cannot find a more general condition 
than : 
I, Sin (a, - Bi) + J; sin (a3 —3 fi) + Ke, 


for the simultaneous vanishing of 
I, sin (pí —a;) + Iz sin (8 pí( az) + &c., 


and E; sin (pé — f;). 
W. G. Rhodes. 


Motors v. Trams. 


In a note in one of your contemporaries, complaint is 
made that a well-known electrical engineer, who took a pro- 
minent part in the deputation to Mr. Balfour, had a few ' 
days before given evidence against an electrical tramway in 
the House of Commons, and apparently favoured omni- 
buses. —— 

As this probably refers to me, who gave evidence on behalf 
‘of the Roads Improvement Association against laying elec- 
trical tramrails across the existing Hammersmith Suspension 
Bridge, but not in the least on the grounds given by your 
contemporary's correspondent, and as the matter is'of con- 


siderable interest to the electrical profession, I shall be glad 


if you will give me space to bring my views before your 


readers. Some of them may have read my last year's 


address to Section G of the British Association, in which 
I pointed out that one of the most important problems in 
modern locomotion is that caused by the congestion of street 
traffic in our towns, and by the undoubted difficulties which 
exist in carrying our workers to and from their homes in the 
country to their places of employment in our towns, I then 
pointed out that a great deal of mischief might accrue from 
an ill-considered occupation of our streets by tramways, and 
gave as one of my reasons that the carrying capacity of a 
street is not increased, but rather diminished, by laying tram- | 
rails in it, and that this is due to the want of overtaking 
power of vehicles running on rails. 

Your readers will see that there are several solutions of 
this problem of street traffic, but not the least interesting one 
to them is that of the development of electrically-driven cars 
or omnibuses to take the place of our present horse-drawn 
vehicles, ‘Thanks to the efforts of a few electrical engineers 
who have in the face of great discouragement persevered 
with their work, we already see considerable numbers of 
these vehicles running satisfactorily in the streets, and I 
learn that the next year will see an enormous development 
of this use of electrical power. It is needless for me to point 


. out how important it is to the electrical industry that this 


development should have full scope and every possible chance 
of success given to it. Our electrical supply undertakings 
will benefit by the charging of these accumulator cars which 
can be carried out at fixed hours of light load. The 
construction and simplification of the cars themeelves, in the 
means for charging them and maintaining them at the 
lowest possible cost, will give a field of employment for 
electrical engineers, so that even if we take the narrow and 
selfish view that an electrical engineer should consider his 
profession first, and the. public afterwards, a view with 
which I personally disagree, I think it can be 
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shown that the electrical profession as a whole, and certain) y 


the public generally, is likely to benefit to a greater extent 
by the wide development of electrically-driven vehicles to 
take the place of our present horse-drawn vehicles, than for 
electrical tramways to be developed on certain lines of road 
in such a manner as to hinder the progress of these smaller 
electrical cars, for no one, not even Mr. Clifton Robinson 
himself, imagines that electrical tramways can be laid in 
every street in our towns, and unless this were done it is 
always necessary to encourage the development of 
mechanically-propelled vehicles to take the place of the 
horse-drawn traffic. If the encouraging progress which 
had already taken place in the development of all classes of 
mechanically-propelled vehicles continues at anything like the 
rate attained during the present year, we shall soon find a 
notable decrease in the number of horses. Our streets will 
rapidly become cleaner, the surface of the road will not 
suffer so much from the impact of the horses’ feet, the 
reduced cost of cleaning and upkeep which will follow on 
this will make it economical, year by year, to increase the 
number of streets and roads laid with perfected surfaces. 
Every street which at that time had been laid with tramrails 
will be dangerous and difficult for use by vehicles having 
smooth tires, and all such thoroughfares will then be a 
hindrance instead of assistance to the flow of traffic. 

I know that Iam not alone in holding these views, but 
all who agree with me must from time to time find them- 
selves compelled to oppose the indiscriminate laying of tram- 
rails, especially on the old lines of road leading out of 
London, which are in most cases the only means by which 
the Londoner can obtain access to the country, or on which 
garden or other country produce can be brought in. The 
promoters of these electrical tramlines laid on our lines of 
road out of London know well that their future profits 
depend not on carrying the omnibus traffic which already 
exists, but on stimulating a greatly increased traffic by 
encouraging new building estates along their line. Thus 
London is rapidly extended along these lines of road, the 
traffic on them, other than that carried by the tramcars 
themselves, is more and more congested, and those living in 
London thus find themselves further removed from the 
country scenery and country air. These lines are really 
railways, and ought to be constructed on land purchased for 
the purpose. 


R. E. Crompton. 
July 1sl, 1902. | 


An Undesirable Guest. 


Last evening, when just escorting three ladies to the door 
at the close of the conversazione of the Institution of Elec- 
trical Engineers, I was accosted by a gentleman unknown 
to me, in evening dress, who appeared to be under the 
influence of liquor. He addressed me by name, and said he 
wished to tell me that I was a cheeky young cad, whose 
letters were not worth answering, and that I must take 
care. 


do not know you,” and turned on my heel. 


He was of 
medium height, with fair 


hair, and apparently about 
30 years old. Would any member who may have 
witnessed the incident kindly help me to identify 
the individual, and ascertain who is responsible for his 
admission ? 


Silvanus P. Thompson. 
July 2nd, 1902. 


PARLIAMENTARY. 


RHONDDA TRAMWAYS. 


Tun Bill of the Rhondda Urban District Council recently came 
before a House of Lords’ Committee, presided over by Mr. Tatton 
Egerton. The object of the Bill is the construction of electric 
tramways in the Rhondda Urban District. The promoters were 
represented by Mr. Balfour Browne, K.C., Mr. Moon, K.C., and 
Mr. Rhys Williams. For the Taff Vale Railway Company, who 
opposed, Mr. Pember, K.C., Mr. Fitzgerald, K.C., Mr. Baggallay, 
K.C., and Mr. Neville appeared. Mr. Page and Mr. Gregory repre- 
sented several owners and occupiers of property affected by the 
Bill. The Glamorganshire County Council, represented by Mr. Vesey 
Knox, petitioned against alterations. 


He was repeating his insult when I remarked, “J | 


Mr. BaLrourR BROWwRR, K.C., in opening the case, said the only 
part of the Bill which was opposed related to the construction of 
tramways, the petitionera being the Taff Vale Railway, and thus it 
was merely a railway opposition on the ground of competition. In 
these days that was about the weakest opposition that could be 
offered to a Bill giving tramway facilities to an immense population. 
Tramways were not rejected on mere ground of competition. The 
proposed tramways would go very near to the bulk of the population. 
The Great and Little Rhonddas were at present served only by the 
Taff Vale Railway Company, and as long as 1882 the necessity of 
some other means of communication was felt, and tramways were 
promoted in the district, resulting in the local authority now 
having a fair and open field. The feeling in the district was 
strongly in favour of tramways, and if the Urban District Council 
did not make those lines, the British Electric Traction Company 
would ask for powertodo so. The tramways were to be constructed 
from Blaenrhondda at the top of the valley to Perth. It was also 
proposed to run a tramway from Mardy at the top of the Little 
Rhondda down to join the main tramway running to Perth. In 
addition to the railway opposition, there was that of a small 
number of frontagers whose fear was that the tramway might carry 
people away from their shops at the ends of the valleys, but he 
believed that those people were only the Taff Vale Railway Com- 
pany in another guise. As to the question of running trams on 
Sunday, which if it was done would be for the purpose of taking 
people to places of worship, the Taff Vale Railway Company had 
stirred up the Nonconformist conscience in South Wales. The 
question of running cars on Sunday, however, was one for the 
public in the district to determine. 

Mr. Vesey Knox said the Glamorganshire County Council were 
entirely in favour of the preamble of the Bill, but later would ask 
for the insertion of a clause as to running powers. 

Mr. W. P. NicHoras, clerk of the Rhondda Urban District 
Council, gave evidence in support of the Bill. He said that with 
regard to Sunday service of trams, there was a service on the Taff 
Vale Railway, and the refreshment rooms were opened. The cost 
of the proposed tramway would be £293,000, and that of the street 
widening £58,000, but a great deal of the street widening would 
have to be done whether the tramway was made or not. The Com- 
mittee adjourned. 

On Tuesday last week Mr. NicHoras, the clerk of the District 
Council, was further cross-examined by Mr. PacE on behalf of the 
petitioning owners and occupiers of property affected. He said 
thetramway was intended to convey workmen to and from their 
work, and would not be used to any great extent for the purpose of 
shopping in Pontypridd. He knew nothing of the allegation that 
signatories were informed that the District Council only wanted to 
get the order confirmed, &o that after obtaining it the Council 
might bargain with some private company and thus save the rate- 
payers a large sum of money. 

In answer to Mr. Moon, K.C., WrrNEss said the workmen in the 
district, as a rule, had an interest in their own houses, and changed 
their employment more frequently than their houses. The Com- 
mittee adjourned. 

On Monday and Tuesday the Committee resumed its considera- 
tion of this Bill, and after hearing a good deal of evidence in 


support thereof, the Committee adjourned. 


Pontupridd Tramtcuys.—On several days last week the Tramways 
Provisional Order Bill, which confirms an order to the Pontypridd 
Urban District Council to make certain tramways within their dis- 
trict, was beforc a Committee of the House of Lords, presided over 
by Lord Newton. 

Mr. Ram, K.C., who appeared for the promoters, with Mr. Moon, 
K.C., and Mr. Williams, in opening the case, said the order which 
Parliament was now asked to confirm was entirely supplemental to 
an order confirmed last year, when the question of tramway com- 
munication in the Pontypridd district was gone into by Parliament. 
Large powers were granted last year to the Pontypridd Urban 
District Council, but it was then stated that, in order to complete 
their scheme, the Council would have to come to Parliament again 
this year. The Council had been prevented last year from laying 
down their lines through the town of Pontypridd to connect with 
the line running from the north, owing to the opposition of certain 
frontagers at the inquiry before the Board of Trade. The Thomas 
trustees, who opposed last year, had now come to terms with the 
Council, and had decided to allow the Council to run over their 
tramroad 30 years, thus connecting Pontypridd with Treforest. 
The County Council supported the present scheme. The opponents 
of the order were the Taff Vale Railway and some frontagers in 
the town of Pontypridd—the tradesmen who objected to the pro- 
posed tramlines on account of the narrowness of the streets. The 
Taff Vale Railway had opposed the Council’s schemes in and 
out of season last year unsuccessfully before the Board of Trade 
and both Houses of Parliament, and this year already unsuccess- 
fully before the Board of Trade. The opposition of the railway 
company was based on the ground of competition, but this, the 
counsel suggested, should not prevent the passing of the Bill. 

After a great deal of evidence had been heard, the Committee 
announced the preamble proved. 

Metropolitan Railway Bill.—This Bill came before the Chairman 
of Ways and Means for the House of Commons last week, and there 
being no opposition, the Bill was ordered to be reported to the 
House for third reading. By the Bill the Metropolitan Railway 
Companies seek powers to execute further works, to acquire 
additional land for the enlargement and improvement of Baker 
Street Station ; to acquire lands adjoining the line for the purpose 
of generating electricity and for the electrical working of their 
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undertaking and undertakings in which they are jointly interested 
with other companies. 

North Staffordshire Tramways Bill.—The Stoke-on-Trent Corpora- 
tion and the Hanley Corporation have deposited petitions in the 
Private Bill Office of the House of Commons, praying to be heard 
in opposition to this measure. 

Medway and Thames Canal Bill,—A Select Committee of the 
House of Commons, presided over by Mr. A. de Tatton Egerton, 
last week considered the Medway and Thames Canal Bill which 


seks to incorporate a company and empowers such company to 


construct a canal from the River Medway to the River Thames. 
Clause 39 of the Bill gives the company power to generate, trans- 
form and transmit electricity for the purpose of working the traffic 

the canal, and the locks, gates, lifts and other works and 
conveniences connected therewith, and for lighting the canal aud 
the property of the company. For that purpose the company may 


lay down along the canal and maintain and use mains, lines and 


apparatus for transmitting electrical energy. There was a great 
deal of opposition to the Bill, but none of it was of an electrical 
character. The Committee passed the preamble of the Bill, subject 
to certain protective clauses being inserted. 

The following Acts have received the Royal Assent :— Electric 
Lighting Orders Confirmation (No. 2) Act, 1902; Electric Lighting 
Orders Confirmation (No. 3) Act, 1902; Electric Lighting Orders 
Confirmation (No. 4) Act, 1902; Brighton and Rottingdean Sea- 
shore Electric Tramroad Act, 1902; Derbyshire and Nottingham- 
shire Electric Power Act, 1902; Newcastle-upon-Tyne Electric 
Supply Company's Act, 1902; Manchester and Liverpool Electric 
Express Railway Act, 1902; Cornwall Electric Power Act, 1902; 
Manebester Corporation Tramways Act, 1902: Middlesex County 
Council Tramways Act, 1902; Gloucestershire Electric Power Act, 
1902; Scarborough Tramways Act, 1902; Erdington Tramways Act, 
1902. . 


LEGAL. 


EckEBSLEY v. Cox WALKERS. 


Ar Darlington County Court, on June 18th, Messrs. Cox Walkers, 
electricians, of the North-Eastern Electrical Works, Darlington, 
were sued by the agent of the Rev. W. Eckersley, for £12 19s. 10d., 
damages for trespass. An injunction was also sought by the 
plaintiff. The defendants nold a contract under the Corporation 
for the maintenance of the fire telephone system, and in 1894 they 
fixed a wire bracket on property owned by the plaintiff. An action 
for damages was entered, but was settled by the defendants paying 
the zum claimed. By accident the trespass was repeated, 
and the defendants, on becoming acquainted with it, at once 
removed the bracket, but declined to pay any damages. For 
the defendants it was stated that after the bracket had been 
removed they sent a man to see if any damage had been done, but 
he could find none. It was also stated that when the wires were 
subsequently fixed they were only near one part of ‘the plaintiff's 
premises, and that leave for wires to cross property they did not 
touch was seldom asked for. 

Judge TEwPLER said that the defendants bai not been given an 
opportunity of doing what any ordinary person would do. Per- 


mission, however, was necessary, and defendants were liable to 


actions of this kind. Few people would bring them, but when 
they were brought the penalty must be paid. As the defendants 
bad not acted contumaciously in the face of the Court, he would 
not grant an injunction, and as it was a case of inadvertence, only 
moderate damages, £1 and coste, would be given to the plaintiff. 


IMPROPER FENCING. 


THRER summonses for improperly fencing, guarding and fighting 
electric light trenches, issued .by the Broadstairs and St. Peter's 
Urban Council against the Isle of Thanet Electric Tramways and 
Lighting Company, Limited, of 74, Cheapside, London, were beard 
at Margate last week. The trenches had been excavated for the 
purpose of Jaying electric light cabl- s, and the pr ceedings were 
taken under the Gas Works Clauses Act, 1847. For the defence it 
was urged tbat the trenches had been sufficiently guarded and 
lighted, and that this was borne out by the fact tbat no one had 
fallen into them, and no complaint had been made respecting them. 

€ Bench convicted, and imposed a fine of 403. iy each case, with 
12 Court fees, and £2 2e. solicitor's fees. 


— 


AMBLER & Son v. THE BRADFORD CORPOBATION. 


Less Court of Appeal on Monday, before Lords Justices Vaugban- | 


‘Ullaze, Romer, and Stirling, the case of J. Amblesr & Sous, 
Lim ted, v. The Bradford Corporation was heard ou appeal by the 
Plaintiffs from an order of Mr. Justice Juyce diemis ing the action 
with coste, Ie this casa the plaintiffs, carr; ing on business at the 
Midland Mille, Bradford, as mohair and worsted spinners, brought 
an action agalust the defendants to restrain the defendants from 
: R a stream called the Bradford Beck, aud claüniug 
£33,000 damages for injury alleged to have been done to their 
5 and stock by flooding arising f. oni the alleged obstruction 
inte stream. The defence was that the sluice gates which it was 

eged caused the obstruction to the stream, aud which had been 


- consideration, 


erected for the purpose of electric light works, were not responsible 
for the injury which had been done, the floods being due to a 
thunderstorm of exceptional severity. In the result, their Lord- 
ships upheld the decision of the learned judge, and dismi:sed the 
sppeal with costs. 


LONDON AND PRoviNCIAL ELECTRIC Cor STRUCTION COMPANY, 
LIMITED. 


Ms. Justice BuckLEY, sitting for the disposal of company matters 


in the High Court of Justice on Tuesday last week, had before him 


a petition by J. W. Vickers, a creditor, to wind up the London and 
Provincial Electric Construction Company, Limited. Mr. Dunham, 
for the petitioner, said his client had been settled with, and he 
asked that the petition might be dismissed witbout costs. His 
Lordship consented. 


West INDIA AND PANAMA TELEGRAPH Co., LTD., v. CUBA 
SUBMARINE TELEGRAPH Co., LTD. 


In the House of Lords last week, before Lords Macnaghten, 
Brampton, Robertson and Lindley, this appeal was heard. It was 
an appeal from an order of the Court of Appeal affirming, with 
some variations, a judgment of Mr. Justice Farwell. Mr. Haldane, 
K.C., Mr. R. Younger, and Mr. A. F. Paterson appeared for the 
appellants; and Mr. T. R. Hughes, K.C., and Mr. W. H. Green for 
the respondents. 

The previous hearings have already been reported in the ELEC- 
TRICAL REVIEW. 

Mr. Justice FARWELL gave judgment in favour of the respondenta, 
and, witb certain variations, it was affirmed by the Court of Appeal. 
Hence the present appeal. 

On the conclusion of the arguments, the appeal was dismissed 
with costs, 


CENTRAL STATION BATTERIES. 
By STATION ENGINEER. 


THE accumulator is to-day a recognised factor of economy 
in central station design. - 

Much of the prejudice against batteries which at one time 
existed has died down, and, for small stations particularly, 
the importance of this portion of the equipment is un- 
disputed. 

One great incentive to changing small alternating-current 
stations to continuous-current working, has been the ease of 
supplying continuous current from the battery during the 
hours of light load, without running the plant, and with 
consequent saving. | 

There are two main reasons why the accumulator has 
taken so long to become an essential in central station 
economy. The first of these is the supposed uncertainty of 
tbe life and maintenance of the battery ; and the second is 
ignorance of its management. 

For the first of these causes the battery makers have them- 
selves to blame to some extent, principally on account of 
supplying batteries underrated, and charging too great a 
sum for maintenance. The fact that batteries have been so 
underrated is to be regretted, and it has done much to 
prejudice station engineers against them. The rapid 
depreciation in capacity not having been under-tood, engineers 
have heen surprised to find after some months’ use that the 
capacity is only a low percentage of that specified, and this 
results in overworking, consequently more rapid deterioration. 

Engineers and accumulator makers ought to state in their 
specifications what they respectively require acd guarantee 
in capacity after stated periods of time; then the defect of 
installiug batteries too small for their work would be 
obviated. 

The maintenance of a bittery is another point to which 
accumulator makers, would have done well to give greater 
The yearly mainvenauce charges have been 
too high, yet even then there has been a loss to the battery 
people in many cases. And why? Because they have 
practically left the battery to take care of itself, instead of 
organising methodical and systematic inspections, Periodic 
examination would have saved many batteries from ruin. 
Thus where the makers have saved shillings in wage 
travelliug expenses, &c., they have lust pounds in TESTE 
renew parts of or whole batteries, The number of batteries 
now in use is sufficient to warrant their periodic inspection 
and maintenance being made a separate department. With 
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a reduction of the excessive maintenance charges the number 
to be attended to would increase, and this department 
should become a paying onc; the manufacturers would 
benefit additionally by the greater confidence in accumulators 
that station engincers would have. 

We now come to the second consideration, viz., ignorance 
of the care of accumulators. 

One cannot go through many stations and see the 
number of batteries out of use, or hear of the great trouble 
they have given, without realising that ignorance of the 
management of a battery is very widespread. — - 

A general idea seems to prevail that a battery should do 
a large amount of work and receive little or no attention; 
and so it is neglected until the capacity and voltage become 
80 low that something must be done if it is to be of any 
service. The old maxim, “a stitch in time saves nine," is 
truer of nothing than a battery, and it will be found that if 
a battery is neglected the trouble afterwards will be very 
great. 

Let us consider, then, a few points that should receive 
attention. One person should be recognised as accountable 
for the battery. If tbe responsibility is to be divided, it is 
advisable that each person should be answerable for a parti- 
cular section, and in this manner each one feels his responsi- 
bility : wherens, if two or three persons are jointly re- 
sponsible for the whole of the cells, none feels actually and 
personally so. In some cases there may be serious objec- 
tions to this plan, but whenever possible it onght to be 
carried out. 

A word with reference to the battery room. If the 
battery is recognised as an important part of the plant, why 
is it so often relegated to the place in the building which is 
considered unfit for anything else? Certainly, in new 
stations this point is receiving more consideration, but there 
are many valuable batteries in totally unsuitable places. 
The importance of space, light and ventilation cannot be too 
greatly insisted on. Can men be expected to work 
efficiently in cramped, ill-lighted, badly-ventilated battery 
rooms, when, even under the most favourable conditions, 
these rooms are unenviable places ? 

The writer's experience with a number of batteries has led 
him to the conclusion that much of the trouble with them is 
occasioned by primary neglect and ignorance of ele- 
mentary principles. By primary neglect is meant the 
omission of systematic examination of the battery, while it 
i8 in good working order, not failure to try to bring it up to 
the mark when it is found to be low. The lack of know- 
ledge of the elementary principles is very striking, A hort 
article giving examples of this was published in the Review 
rome time ago. It is better to have a labourer who docs 
not understand anything of the theory, but who will attend 
regularly to his work, than a technical man who is incom- 
petent, or neglects his duties. Probably the best arrange- 
ment would be to have a labourer to attend to the battery, 
with an assistant engineer who really understood it to be 
responsible for it, and for the man’s carrying out of his 
duties. 

It is usually the regulating cells that give the most trouble, 
and it may generally be traced to one of two causes—either 
undercbarge or overcharge. An unsuitable regulator may be 
one fault; another, the neglect in cutting out cells as they 
become charged, A third and common fount of troubles is 
that when the cells are in parallel on the bus bar, a 
small amount of current is allowed to pass into the battery. 
This is thought to be a good plan; but a little consideration 
will show that in this manner, though a number of the regu- 
lators are always in circuit when the bittery is discharging, 
they have received Jess charging current than hag the main 
battery, with the result that when as a whole it is being 
charged, the main battery“ comes up“ first and must either 
be overcharged until the regulators are “up,” or the regu- 
lators be left under-churged, with the too-well-known 
results, 

A case of this character recently came under the writer's 
notice. The figures for a battery were taken for a number 
of days, und it was found that though the main battery had 
„had more than the specified. overcharge, a number of the 
regulating cells had received charge less than they had been 
discharged. From experience the writer has found that one 


of the simplest and surest methods of keepiug a battery iu 


order is to examine the cells for ** gassing " towards the end 
of every charge. Should a cell not begin to gas for some 
time after the othera, it should be a/ onre examimed for 
"shorts," and these removed; if this is done promptly, it 
will probably “come up" all right  witbout special. 
charging. 

The charge in ampere-hours should always exceed the dis- 
charge, but only by 10 per cent, te 15 per cent., according 
to instructions, In addition a weekly milking charge given 
aten slow rate, till all the cells are gassing freely, will do 
much to keep the battery in good condition. & “hospital 
pet,” ora ‘milker,” is also a valuable aid. The hospital 
get " consists of a number of cells used for special purposes 
—often the meter-testing room—which are available for 
charging up any low cells in the battery. These hospital 
cells should be connected to a plug board, so that two, or any 
required number, can be plugged on to the milking leads, 
which are in turn, clamped on to the low cells. A “milker” 
is a small motor-generator, the motor side usually being 
driven off the 200—250 volts station lighting mains, and 
working (direct coupled) a small dynamo giving 100—150 
amperes at 10—15 volts. 

The usual small 2-volt lamp for examining the interior of 
the cells should always be at hand. Care should be taken 
not to allow the electrolyte to be lower than the tops of the 
plates, or the mud which falls to the bottom of the cells to 
accumulate till it reaches and thus short-circuits them. A 
case came under the writer's notice of a battery that gave 
considerable trouble, and it was only when several sets of 
plates had been removed that it was found to be due to the 
latter cause, 

In different stations there are various methods of record- 
ing the work done bv, and the state of, the battery. The 
records are usually taken weekly, and include the specific 
gravity and voltage of each cell; they are valuable if they 
are studied, and not left in the record book in the office 
drawer. 

Weekly records should always be taken, and should com- 
prise, besides the voltage of the whole battery and of each cell 
and specific gravities, the figures of all charges and dis- 
charges, with the watt-hour efficiency and ampere-hour effi- 
ciency over the week. 

From these records the chief or his assistant can see at a 
glace what the battery is doing, and the condition of each 
cell. "This weekly supervision, and the regular examination 
during every charge as previously mentioned, should suffice 
to keep the battery in good working order, with the maximum 
capacity and the minimum depreciation. 

In these few notes the writer has tried to indicate what, 
from practical experience with central station batteries, he 
knows to be the general causes of trouble, and to point out 
what ie, in his opinion, the best method .of dealing with the 
battery. Station engineers should look on accumulators and 
accumulator makers as their friends, and the prejudice against 


a part of the station that is so conducive to economy should 
cease to exist. 


REVIEWS. . 


The Encyclopedia Britannica, Vols. Y. and II. New series. 
London and Edinburgh : Adam & Chas. Black. 1902. 


These are the twenty-fifth and sixth volumes of the com- 
pleted work, and if we were to judge the whole of the additions 
from one volume, the additional volumes would be nearly u$ 
numerous as the original 25, for in one volume before us there 
is nothing whose initial letter is not A in the whole of the 808 
pages. Among other articles of interest we find Accuraulators, 
Acetylene, Aeronautica, Arbitration, Aluminium and Argon. 

The information on accumulators occupies 10 pages, and 
is from the pen of Mr. Walter H. Hibbert, an acknowledge d 
authority on accumulators, The article is simple and to the 
point. Nexer discharge below 1°85 potential difference, 
or, on rapid discharge, 1-8 volts," ** Never, if possible, leave 
cells discharged ;" give a special full charge every month ; 
make a periodic examination of every cell; keep any ceil off 
discharge if it shows signs of weakness—these and other 
axioms will commend themselves to those who know, and 
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sagt to be urged on cell attendants, for bad usage is the 
bane of the secondary battery; it has also suffered much 
from over-anguine expectations formed of its powers, which 
we, after all, limited to a comparatively narrow range of 


tion. ; 

The subject of aeronautics is advanced to fairly modern 
date, and includes illustrations of Santos Dumont's flying 
talon. There are also descriptions of the Union“ of 
Ader, which was of the arched form demonstrated by 
Lilienthal as correct. It was with this type that Lilienthal 
made over 2,000 glides through the air with safety before he 
mag upeet by a gust and killed. | 

Under the head of Acetylene, we learn that this gas 
is liquefied at 21°53 atmospheres when at 0? C. of tempera- 
ure, and that at — 82° C. it becomes liquid at 1 atmosphere, 
the critical point being 87°, at which 68 atmospheres will 
ley it. Berthelot and Violle showed that if liquid acetylene 
vere heated at one spot only by a platinum wire raised to 
a red heat, the whole mass decomposed and gave a 
mene of 71,000 to 100,000 lbs. per square inch. 
This, of course, put a stop to the liquefaction of the gas, 
though shock appeared to bave no effect in causing explo- 
on, It appears that compression of the gas should not 
eed 30 Ibs. per sq. in. At — 90? C. the solid form is 
weaned. 


The article on algebraic forms will doubtless form pleasant 
mading for the mathematicians. Beyond the articles named, 
there are few in the first volame that appeal particularly to 
tedrical men, but the mass of general information. in this 
xe volume is sọ large, that the whole Encyclopædia 
Btannica" may. well be described as the essence of all 
boman knowledge brought up to date. ee 

In the second volame, which extends on to Chi, there are 
ticles on boilers, by Mr. J. T. Milton; on brakes, by S. H. 
Duister ; bridges, by W. C. Unwin ; also on calorimetry, canals, 
ement, chemistry, all of which bring their respective subjects 
nore or less up to date. The second volume sustains the 


merit of the first, and also its demerits in respect of wood- . 


ats, of which much cannot be said, for they are decidedly 
Ww. Still, engravings are not everything, and cannot 
qol the value of the publication. | 


: Cal Cutting by Machinery in the -Uniled Kingdom. 


L 


Colliery Guardian Series of Handbooks, No. 15. By 
NDNEY F. Waker, A.M.LC,E. London: 
Guardian Company, Limited. | 
This work is a reprint of articles from the columns of the 

Colliery Guardian, and is of cousideruble interest. Un- 

dubudly the best way to study any particular class of 

machinery is to obtain a work dealing fully and exclusively 

“ith that particular clase, noting the failures and successes 

T the various types. This work fulfils that require- 

nent to a large extent. 

The author thronghout is specially pleadiug for the 


nem! adoption of coal-cutting machinery, and fairly well. 


poves a strong case for a much more extended use of 
over-driven machinery in place of hand work, if we are 
o believe all that is said and written about superior foreign 
*mpüton. The same lethargy is said to have overcome 

mining industry which we are familiar with in some other 
British bosinessee, The author fears Americans can 
thin a short time compete with coal as successfully as 
iter have done with corn, unless we adopt machinery to a 
much larger extent in coal-getting. To some extent his 
keas are correct. In coal miniog, as in other things, the 
british owners are loth to go in for new departures, and modern 
“provements are adopted very slowly. But there 
1 a great difference between coal and corn. Tbe 
“vet of corn can be raised every year; the coal 
5 a limited quantity, and every decade our quantity 
“telly won cheap coal is diminishing at an accelerating 
"Xe for nearly every modern advance, electric light, power, 
„action, and other advances call for more coal. The fuel 
E the “hay motor,” as the working horse has been called, 

replenished from the earth yearly, but the mechanical 
"Xt consumes a fuel which can never be replaced; hence 


Colliery 


perhaps this prospect of plenty of cheap coal from America 
is a blessing in disguise, for a time is approaching when 
our own available coal will be costly to win, even with the aid 
of machinery to the greatest extent. Coal is our raw material, 
upon which our great industries rest, and the question 
whether the prolongation of the home supply by. a supple- 
mentary supply from America would, or would not, be an 
unmixed evil, is a question for consideration ; the author 
seems to think that the competition in coal is tobe resisted by 
all means, but does not demonstrate any good reason therefor, 
and there is the other view, namely, if the home supply is 
inadequate and therefore costly, the foreign coal might be as 
satisfying and welcome asforeign corn ; we must have plenty 
of coal and corn, or perish. 

Electric coal-cutters are treated but slightly. The diffi- 
culties with coal-cutting machinery are immense ; large power 
is required in a strong rigid machine, working in confined 
P apis The different advances made under most adverse and 

iscouraging conditions by the many inventors are fully 
set out, and one quite agrees with the author that one of these 
conditions should be reversed, if machinery is to have a 


. Chance of success. Instead of the machine inventor, or maker 


(or crank), as some scoffers call him, seeking for work for 
his machine, the colliery owners should be seeking for 
machines to do the work, and should do all in reason to 
encourage their success. 

This also applies all round in every other industry; the com- 
plaint is, tbat improvements bave to be for years and years 
knocking at the manufacturers’ door and begging for admission, 
while our competitors are eagerly snapping them np. How- 
ever, on the whole, we don’t think the colliery engineers so 
lethargic as many other engineering businesses; there is 
evidence of a considerable amount of wide-awake alertness 
among the colliery fraternity. 


Deep Level Mines of the Rand and their Future Develop- 
ment. By G. A. Denny. Crosby Lockwood & Son. 
. 258, net. 


At a moment when all eyes are turned to the reopening 
of the mines of the Rand at the conclusion of the war, this 
book appears, filled with information, statistics and data 
which should enable those interested, or wishing to be 
interested, as shareholders in the newer developmenta, to 
form a good idea of the future possibilities, The position 
of the Witwatersrand gold mines on the outcrop of the cele- 
brated reefs, as to working and possibilities, is so well known, 
and the life of some of them now growing so short, that 
attention is bein« forced to the next row of mines at a greater 
depth, say, 1,000 feet, known as deep level, and there is 
to be considered the possibility of the third row of mines at 
a depth of, suy, 4,000 feet, and even possibly another row at 
6,000 ft. below the surface. This book deals exhaustively 
with all the problems, mining, engineering and financial, to 
be met and dealt with, and those interested must be referred 
to the contents, which are not perhaps specially interesting 
to the general body of the electrical profession; but what is 
of great importance is the fact recognised by the author 


that the power supply, particularly for pumping at 


these depths, must be electrical. He gives an estimate for 
the pumping plant for a mine 4,000 ft. deep, coming to the 
respectable total of £107,200, a figure equal to tne expendi- 
ture on many central stations of medium-sized towns. 

An interesting estimate is given by the author as to the 


‘probable fature output, and he calculates that by the end of 


1906 the monthly output of the Rand will be 3) million 
pounds, or £42,000,000 per annum. g 

To those wbo are working in the direction of the power 
application of electricity in mining, we can cordially recom- 
mend this work. 


Barnstaple.—A sy:tem of deferred payments for wiring 
has been adopted by the Town Council. A loan of £21,000 at 
38 per cent. has been taken up for electricity purposes. 
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BUSINESS NOTES. 


Electrical Wares Exported. 


Win nm JUNE 25TH, 1901. Wir mme June 24TH, 1902. 
Adelaide - .. Value = Adelaide  .. vs Value E 


Alexandria.. is "T Alexandria .. ss " n" 
Amsterdam E s . . 14 Amsterdam vx a" "m 62 
Beira.. ee LA J LE es 74 Bilbao.. ee ees ee oe 131 
Bombay .. .. 138 Buenos Ayres is .. 0 .. 1,614 
„  Teleg.mat. .. .. 196 T Teleph. cable .. 205 
Calcutta ee ee ee ee 1,886 Calcutta ee oe oe ee 591 
Cape Town. * ee ce te 1,868. » Teleg. wire ee ae 111 
5 Teleg. mat. . 48 Cape Town .. .. .. .. 138 
Chinde ss ps es we 10 ji Teleg. mat... .. 375 
Christiania. Teleg. wire 20 Channel Islands .. ws .. 181 
Colombo ‘ 98 Colombo  .. RM .. 201 
ban  .. ks ee .. 466 " Teleg. mat. . 451 
ji Teleg. apparatus .. 188 Durban ‘ - n .. 9,936 
Fremantle .. as gs . 501 Fremantle. Teleg. wire.. . . 189 
Gibraltar ae ee «e 12 Gibraltar. Teleg. mat. .. ee 15 
Halifax. i oe 71 Hong Kong .. ; $a .. 884 
Malta ees ee ee ee Melbourne se ees oe se 405 
Mauritius. Teleg. mat. 905 41 New York .. s Ww .. 560 
Melbourne . i 82 .. 168 Perth .. vs és 88 s 60 
” Teleg. cable .. 1,023 Port Elizabeth  .. ae »5 66 
North Atlantic. Teleg. cable .. 1,000 Shanghai... EN x . 270 
Ostend $5 $5 T . 60 Sydney ai va . . 9,165 
Penang ee oe oe es 12 59 Tele ` wire * "E 160 
m Teleg. mat. .. Y 26 Townsville. Teleph. cable .. 6528 
Perth i ee $5 ee 105 Wellington .. d és - 6n 
Port Elizabeth .. 5 os 18 Yokohama .. es sa .. 488 
Port Said .. ae ex E 42 
Rio Janeiro d vs - 89 
Shanghai ee LE I ee ee 196 
pore .. " si es 88 
Stockholm. Teleg. wire 177 
Bydney LE J ee ee ee 26 
Val taiso ee oe ee ee 75 
Yokohama. Teleg. cable . 6,084 
Total. 814,787 | Tota) oe £12,221 


Foreign Goods Transhipped. 


New York. Elec. motors. Value £169 Elec. cable 
Elec. goods 2 


Total .. os 


Electrical Wares Exported. 


WEEE ENDING JULY 2Np, 1901. | WEEK ENDING JULY lst, 1902. 


Boulogne. Value £400 
Brussels. ea 


£430 


— 


Adelaide .. Value 4862 Adelaide ; es .. Value £63 
Alexandria .. es se es 70 ) Teleg. cable .. - 54 
Amsterdam + e . 110 Alexandria. Teleg. mat. .. 328 
Bandjermaessin .. x .. 165 Amsterdam.. ie m 825 37 
Bangkok  .. as ete .. 162 Boulogne š 140 
Bombay... ee ; is 25 Calcutta : 195 
Brisbane 92 - és 41 Cape Town.. s 25 
Buenos Ayres. Teleg. mat. 150 Fremantle. " 59 
Calcutta  .. - és ee 215 Hamburg ice 2 169 
í Teleg. cable . 454 Melbourne. Teleg. wire 1,820 
11 Teleg. wire .. 197 Nagasaki... i Vs .. 812 
Cape Town i i i. 6 Shanghai. Teleg. apparatus .. 9 
ES Teleg. instruments 652 Bydney us es ws . 045 
oue ee ese ae ees 140 
penhagen - "m 2.28] 
urban oe ee ae 341 
East London T á . . 150 
ʻi Teleg. mat. .. 534 
Fremantle .. s E s 20 
Flushing .. T s 5 26 
Halifax ss uis s vis 44 
Hamburg ae ee ee ee 45 
" Telex. mat. . 200 
Lisbon. Teleph. mat. .. .. 202 
Madras 92 wi xs 258 
Melbourne. Teleg. wire 1,275 
e ae 104 
Port Elizabeth  .. os ii 48 
Rotterdam. Teleg. wire Lis 70 
Shanghai... as 85 41 
Singapore ee - 202 
" Teleg. cable .. 47,000 
Stockholm. Teleg. wire. is 99 
" Teleph. cable 18 
Sydney 2e "T 1,761 
i Teleg. mat. ss 80 
Vancouver .. . s . 208 
Total ee £57,746 Total £3,482 


Foreign Goods. Transhipped. 


Fremantle. Elec. mchnry. Value £2,260 Gothenburg. Elec. appar. Value £40 
Perth. Elec. mat. T .. 486 


Total ee . £2,746 


Books Received.—‘ Notes on the Construction and 


Working of Pumps" by E. C. R. Marks. Manchester: The 


Technical Publishing Company, Limited, and John Hey wood, 1902. 
38. 6d. net. 


"Die Telegraphie Ohne Draht,“ by A. Prasch. Vienna: 
A. Hartleben, 1902. K. 5. 
"Science Abstracts,” No. 54, June 25th, 1902. London: The 


Feilden Publishing Company, Limited. 28 

“ Journal of the Institution of Electrical Engineers,” No. 157, June, 
1902. London: E. & F. N. Spon, Limited. 5s. u 

“Information as to Mining in Rhodesia.” London: The British 
South Africa Company, 1902. 

“A Practical Treatise on Modern Gas and Oil Engives,” by 
Fredk. Grover. Third edition. Manchester: The Technical Pub- 
lisbing Company and John Heywood. 54. net. . 

E Fire Tests Dith Floors.” No.71. London: The British Fire 
Prevention Committee, 1902. 28. 6d. 


Catalogues, Lists, &¢.—The B. T. II. Company has 
issued new priced lists of its B.T.H.-Edison incandescent lamps. 
The Davis Evectnic Lame Company, of 16 to 24, Morwell Street, 


W.C., have issued an illustrated catalogue of their incandescent 
electric lamps of various shapes and sizes, and for high and low 
voltage. 

We have received from the G.E. Company (1900), LIMITED, a 
leaflet describing their new system of intercommunication tele- 
phones (the Combat common battery system), which has been 
specially designed to bring these useful instruments within the 
reach of those who have hitherto considered such a system an 
expensive luxury, aud which, while moderate in price, is of best 
manufacture. These telephones are entirely British made at their 
Manchester works, and the system has been patented by the com- 
pany. Besides the above-mentioned advantages, the working of 
the telephones ie claimed to be exceedingly simple, for the selec- 
tion of a line and the operation of ringing is effected by one and 
the same movement, namely, by the insertion of a loose plug. From 
the same company we have also received a list of their Omega 
high insulation flexible electric light cords. 


Liquidation.—A winding-up order having been made 
against the Meyra Electric Company, Limited, on the petition 
of Mr. Bridgewater, a judgment creditor for £600, the statutory 
meetings of the creditors and shareholders were held on 
Tuesday last at the Board of Trade offices, Carey Street, 
Lincoln's Inn, W.C. Mr. Winearls, Assistant-Receiver, presided, 
and Mr. 8. Myers, Mr. Moore, and Mr. Evans represented various 
interests. The chairman reported that no statement of affairs had 
yet been lodged, but the Official Receiver was informed that the 
unsecured debts amounted to about £1,650, and the only assets in 
the estate were book debts of the face value of £600, and expected 
to yield £400. The company was registered in September, 1900, 
with a capital of £10,000, to acquire and work an invention for im- 
provements in galvanic batteries, and to acquire certain letters 
patent which were to be granted to Mr. Paul Meyer. The purchase 
agreement provided for the acquisition from Mr. Meyer of all his 
rights in the invention and letters patent; also of the trade mark 
“ Meyra,” and the secret process to drive the batteries. Tbe con- 
sideration was £14,993, to be satisfied as to £9,993 in fully paid 
shares, and £5,000 in 5 per cent. debenture bonds, which clare 
all the assets of the company. It would thus be seen that, with 
the exception of the £7 signatories’ shares, the whole of the 
capital was allotted to the vendor, who was appointed, in addition, 
to the post of managing director for five years, at a salary of £250 
per annum. Mr. Meyer entered into an agreement with Mr. 
Cobbett, the promcter, to hand over to the latter, or his nominees, 
£4,993 shares in consideration of that gentleman regietering tbe 
company and indemnifying Mr. Meyer against all charges and 
expenses relating to the registration, and for other services. In 
November, 1990, Mr. Meyer was granted six months’ leave of 


absence, and in the following June a further absence of 12 


months was allowed him, Mr. Bridgewater filling the vacant 
post. At the date of the formation of the company, Mr. Meyer was 
carrying on business as a dry battery maker at 75, Newman Street, 
and on the registration of the company this business was transferred 
to the company’s premises at York Road, King’s Cross. The stock 
was taken at a valuation, and the company undertook to satisfy the 
debts of the business. On November 24th, 1900, an extraordinary 
general meeting was called to consider the question of working 
capital, the idea being to issue £2,500 debentures to rank part passu 
with the £5,000 bonds which had been previously issued to the 
vendor. No action was taken at that meeting, and Mr. Bridge- 


‚water alleged that Mr. Cobbett was to provide the necessary work- 


ing capital. The latter gentleman, however, disputed that asser- 
tion, although, as a matter of fact, he made advances to the 
company from time to time. P uding a settlement of that question 
Mr. Meyer refused to transfer ae patents or to disclose the secret 
process, and consequently the purchase by the company had never 
been effected. The failure of the company was ascribed to the 
absence of working capital. A resolution was passed for the 
liquidation to remain in the bands of the Official Receiver. 


E. L. . Nystem,— Whilst the English company was 
busily engaged with Coronation requirements on this side of the 
water, the French company was attending to the equipment of 
several of the visitors to our Naval Review, as, for instance, the 
French cruiser Afcntcalm and Baron Rothschild’s splendid yacht. 
The French company is now busily occupied with preparations for 
the Government and Municipal celebrations of July 14th, baving 
only recently completed the arrangements of the great fête at 
Neuilly. 

We are informed that, in most cases, instructions have been 
received by the E L.B. Company to keep the Coronation illumina- 
tions in position with the bope that they may be utilised on the 
recovery ofthe King. Among the large public buildiogs equipped 
on the E.L B. system where this has been the case, is notably the 
Stock Exchange; and the lighting on the company’s system at 
Westminster Hall remains untouched until further notice. 


For Sale.—The Coventry E. L. Committee is offering for 
sale a 100-B.H P. Fowler horizontal compound engine. See our 
advertisement pages to-day. 

Messrs. P. Huddleston & Co. will, on August 14th, sell various 
machinery and plant at the Ballsbridge and Clontarf depót of the 
Dablin United Tramways Company, comprising W.T. boilers, 
engines, generators, motors, economisers, &c. Some particulars are 
given in our advertisement pages. 


Spaim.—4A company has just been formed in Madrid to 
establish works for the manufacture of electric lamps iu accord- 
ance with the pateuts of Signor Bernardo Cabanas, a military 
engineer. The works will have at tiret a capacity of 500 lamp: 
per day. 
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Coal Consumption of Boilers,—The question * What 
le. ^ ijs our coal consumption?” is repeatedly being asked in every 
adi, | dectric lighting station in the world, except those in which energy 
is generated by methods other than the consumption of that form of 
hel From the Colonies, from America, Germany, France, and 
n. | other countries the same question is always rising, and the illus- 
tation shown below gives a good idea of how this question can be 
| gtisfactorily answered. Each boiler with its double flue and auto- 

tem e | matic stoker is supplied with an automatic scale fixed beneath the 
dal bunker, and just as fast as the mechanical stcker requires the 

t thes | coal, so each scale automatically registers the quantity passing 
through it. To automatically weigh material is by no means a new 
tine» | idea; in fact, upwards of 1,500 of the “Avery” scales alone are 
working, but to weigh coal under conditions such as these is a new 
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in the crank chamber, is connected by a 2-in. main drain pipe to a 
500-gallon settling tank below the floor line. On opening the out- 
let valve the oil flows into the settling tank; the crank chamber is 
then flushed out with a fire hose, and a three-way tap fixed on the 
settling tank is shut off from the tank, and,opened to the main 
sewer. Another 500-gallon tank is placed in the upper part of the 
station, with three filters on top of it; this tank is kept nearly full 
of filtered oil, and has a partisioned wing for new oil. When the 
engine is emptied and washed out, the 14-in. main pipe from the 
filtered-oil tank is opened, and the oil rapidly fille the engine bed. 
The process of emptying out the dirty oil, washing out the bed, and 
filling up with filtered oil, can be done by one man in about two 
hours. The oil in the settling tank is connected to the filters by an 
electrically-driven oil pump, which draws the oil from the settling 
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COAL CONSUMPTION OF BOILERS. 


departure, and is the result of many years' experience. The accuracy 
is within 3 Ib. in 1 cwt., and that is quite near enough for the 
requirements of a power station, The particular advantage of the 
wales perhaps lies in the fact that the consumption of coal on 
each shift is entered in the log, and thus comparisons iu the working 
(fa very important character can be made. Most electric stations 
with overhead eoal bunkers can be fitted with these machines. It 
is interesting to kcow that in America one large station is to be 
equipped with 48 of these scales, and a still larger station. with 
X scales, for in the States they are just as much alive to the necessity 
of weighing their coal as we are in this country, where a large 
mmber of stations are being equipped. Full particulars can be 
obtained from the makers, W. & T. Avery, Limited, Soho Foundry, 
Birmingham. 

Lightning Disaster.— It is reported from Madrid that 
à disaster has occurred at Allariz, in the province of Orense. During 
à thunderstorm lightning destroyed a church, while mass was being 
*elebrated. Twenty-five persons were killed and 30 injured. 


Uutings.—The employés of the London Electrical 
Fittings Company, Limited, had their annual outing on Saturday 
last, spending a very enjoyable day at Margate. We understand 
that this firm is so full of orders that it has had to add to its 
premises at Roberts Works, Hampstead Road. 

Messrs. Laurence, Scott & Co., Norwich, gave their employés, to 
the number of 100, their annual outing on Saturday at Southwold. 


Russia.—It is pro,osed to instal in the Caucasians a 
furnace for the treatment vy electricity of manganese ore, which is 
very abundant in the dis riet. 


Salford Electricity Works.—We have received the 
following letter from Mr. W. Fox, of Putricroft :—“ Having noticed 
your report and description of the various mechanical appliances 
used at the Salford Corporation electricity works, I wish to call 
your attention to the oil-filtering apparatus, &c., fixed by me. These 
filters are capable of dealing with the crank chamber oil in a very 
quick and inexpensive manner, as will be seen by the following 
description ;—Each engine, which contaius about 200 gallons of oil 


tank through a floating suction valve, thus only taking the best of 
the oil, which can be seen through a water gauge, and delivering it 
into three large filters through §-in. bore taps, one over each filter, 
which has a filtering surface of about 10 sq.ft. These filters are 
all connected to each other, so that in case one chokes up, it over- 
flows into another one, thus throwing double work on the latter, 
and vice versá, until all three become choked, when the oil overflows 
into the float box, and automatically stops the pump.” 


Shoreditch Electricity Works.—In our recent descrip- 
tion of the above-named works, we omitted to mention that the 
Ayrton & Mather voltmeters were made by Messrs. Nalder Bros. and 
Thompson, Limited. 


Small Lighting Sets.—Messrs. Reavell & Co., Ltd., 
have issued a circular of the small lighting sets which they are 
introducing for a number of purposes, such as yachts, tugs, 
laundries, small workshops, quarries, &c. These sets are made in six 
sizes, and have an output varying from 13 to 150 8-c.P. lamps, or 
their equivalent, and should be invaluable to all small users who use 
steam and require light, and have not hitherto found a sufficiently 
inexpensive plant. The whole set is self-contained and of simple 
design, thus rendering it possible for anyone of ordinary skill to 
erect and have it running in a few hours. The sets are ex- 
tremely light, take up very little room and are inexpensive. 


Traction Telephones.— In our recent article on the 
Cardiff electric tramways reference was made to the complete 
system of telephones provided on the various routes. We regret 
that due credit was not given to the General Electric Company 
(1900), Limited, for the manufacture of the apparatus on their 
special system. The same system, we understand, has been 
installed on upwards of 50 electric tramways, including Newcastle, 
Salford, and Oldham among the most recent. 


Trade Announcements.— The Universal Electric 
Supply Company have opened a head office and warehouse at 60, 
Brook Street, C.-on-M., Manchester, to which address all com · 
munications should be sent in future. 
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The offices ot the Baker Street and Waterloo Railway have been 
removed to Hamilton House, Victoria Embankment, E. C. 

From July let the Manchester office of Dick, Kerr & Oo., 
Limited, will be removed from Prudential Buildings, 78, King 
Street, to the Northern Assurance Buildings, Albert Square, 
Manchester. 

The Paris house of Ludwig Moser & Fils will hold an exhibition 
in London at the Manchester Hotel, Aldersgate Street, E.C., from 
July let to 11th. The exhibition will include a rich assortment of 
all products of their Karlsbad glass works. Mr. G. Moser will 


. attend. 


It is intended that the name British Insulated Wire Company, 
Limited, shall shortly be altered so as to embrace the characteristics 
of both the B.I. W. and Telegraph Manufacturing Companies. 


. Vicars’ Stokers.—We understand that Messrs. T. & T. 
Vicars have secured through their agent, Mr. R. B. Howatson, of 
Glasgow, an order from the Glasgow Parish Council, for their 
Stobhill Hospital, for five pairs of their mechanical stokers suitable 
for Lancashire boilers. The Glasgow Parish Council will now have 
some 30 of these stokers at work. 


~ 


ELECTRIC LIGHT AND POWER NOTES. 


Bath.— With respect to the application of the T.C. to 
borrow the sum of £25,000 for new works, the L.G.B. sanctioned 
the borrowing of £11,196 required to defray excess expenditure on 
works in respect of which loans had been sanctioned by the Board, 
and the cost of other works already executed. With regard to the 
remainder of the application, the Board deferred decision until 
they had been furnished with further particulars. The Committee 
recommended a special proviso in the contract with Messrs. Dick, 
Kerr & Co., entitling that firm to a payment of £30 a day for 13 
days if they delivered the work by September 7th. 


Birkenhead.—The Electricity Committee has revised 
the scale of charges for power and heating, the new scale being, for 
supply within the borough, 24d. per unit for the first 500 units; 
2d. per unit for every additional unit up to 1,500; and 14d. for 
every unit beyond. 


Bolton.—Sanction to raise a loan of £124,030 for 
electric lighting purposes hag been received by the T.C. from 
the L.G.B. | 

The salary of Mr. W. J. Baker, assistant fittings superintendent 
in the electric light works, has been increased to £120 per year. 


Bridgend (Glam.).—The U.D.C. has decided to charge 
5d. per unit for the supply of electricity for lighting. 


Bury.—In his annual report, Mr. S. J. Watson, manager 
of the electricity works, states that the number of consumers con- 
nected during the past financial year was 51, with 6,108 8-c. p. 
lamps, making a total to March 31st, 1902, of 305 consumers and 
24,668 lamps. The units sold during the past year were 323,337, as 
compared with 261,247 for 1901. The output had increased by 
62,090 units, or 23 per cent. The capacity of the works remained 
at 14,600 8-c.». lamps alight at once. This would allow about 
30,000 8-c.P. lamps to be connected to the mains. Thirty-four arc 
lamps are now in use in the principal streets. Seventeen incan- 
descent electric fittings, each consisting of two 8-0. P. lampe,-had 
been fixed in existing gas lanterns. The total motora now on hire 
equal 1174 H. . For motor and heating purposes 59,773 units had 
been supplied, compared with 24,471 units for the previous year. 
Number and horse-power of motors to March, 1902, 48 motors, 
equal to 187 H..; generating costs, £2,664, equal to 797d. per unit; 
interest and sinking fund, £2,609 ; total cost, £5,273, equal to 3:91d. 
per unit; loss, £159 ; revenue, £5,114, equal to3°79d. per unit. The 
gross profit is £2,450, compared with £1,650 for the previous year. 
Interest and sinking fund charges had increased from £2,307 to 
£2,609. The result was a loss of £158 on the year’s working, com- 
pared with a loss of £657 last year. ‘The total outlay is now £61,126. 
Additional borrowing powers will shortly be required to carry out 
extensions of the lighting cables, and for motor hiring purposes. 


Chichester.—The City Council on June 20th decided, 
subject to a satisfactory agreement, to transfer its electric lighting 
order to the Sussex Electrical Power Company, which has just laid 
down plant at Lewes. The Council’s terms are that the company 
shall repay the Corporation the £300 incurred in obtaining the 
order; that the company shall forthwith proceed to carry out 
electricity works in the city ; that the Council have option of purchase 
by valuation as a going concern at the end of 14 or 21 or subsequent 
years; that 3d. per unit be charged for public lighting, and 2$d. per 
unit for private consumers over and above a atipulated quantity 
each quarter. g 


Ceylon. — Indian Engineering recently stated that a 
special electrical engineer was to be engaged from England by the 
- Ceylon Government and the Colombo municipality combined. 


Coventry.— The T. C. has resolved to sell one of the old 
generating sets, and to put a set of 1,000 E. p. in its place. 


Dublin.—At the meeting of the Lighting Committee 
recently, Mr. Hammond's report of the progress of the electric 
lighting works showed that during the past fortnight nearly 9,000 
yards of cable had been laid, bringing the total length of cable in 
connection with the new electric lighting system laid up to 
Saturday last to 128,000 yards. At the Pigeon House the walls are 
now within a few feet of the roof level, and the chimney shaft is up 
to a height of 66 ft. The building work on seven of the sub-stations 
throughout the city has been completed, and satisfactory progress is 
being made with the manufacture and delivery of the generating 
plant. 


Dewsbury.—A I.. G. B. inquiry is to be held on July 
9th into an application of the Corporation for sanction to borrow 
£10,000 for the extension of the electricity works, necessitated by 
the supply of energy to the B.E.T. Company. 


Ealing.—The report of the electricity department for 


the year ending March 31st, shows that the total number of con- 


sumers was then 991, with 45,448 8-c. P. lamps—an increase of 24 per 
cent. The average price per unit obtained was 5°61d., and the 
total revenue was £14,741. The output was 705,786 units, an 
increase of 17 per cent. The gross profit was £6,558, and the net 
profit, after paying interest and sinking fund charges, was 
£420 108. 11d. 

' The T.C. has resolved to apply for leave to borrow £10,000 for 
electric lighting purposes. 


Finchley.—A L. G. B. inquiry has been held in respect 
of the application of the U.D.C. for leave to borrow £35,000 for the 
first portion of the electric lighting scheme. Evidence was given 
in opposition to the scheme on bebalf of the ratepayers, the Finchley 
Electric Lighting Company, Limited, and the North Metropolitan 
E.P.D. Company, the last offering to supply electricity at 32d. per 
unit, and to give the Council power to purchase in 14 years or less. 


Halifax, —The Tramways and Electricity Committee has 


decided to complete the alteration of the supply of electricity from 


alternating to direct current at an estimated cost of £2,712. 


India.—An Indian exchange says that, in addition to the 
sanctioned estimate of Ra. 50,000 for lighting the Government Press 
at Madras with electricity, farther estimates for lighting St. George’s 
Cathedral, the General Hospital, and Government House, Ootaca- 
mund, with electricity, amounting to about 14 lakhs, have been sub- 
mitted for saaction. 


Isle of Wight.—The I. of W. Electric Light and Power 
Company has approached the East Cowes U.D.C. on the question of 


public lighting, and suggests a five years’ agreement. The matter 
is being considered by a committee. 


Italy.— Messrs. Brisschi, Tinzi & Co., of Milan, have 
applied for a concession for a hydro-electric station, of 1,625 H.P., 
on the Isorno torrent, which is situated in the territory of Monte- 
cretese, and which has a head of water of 304°70 metres. The cost 
of the undertaking is estimated at about 110,000 lire. 


Kingston-on-Thames.— The following questions are to 
be put to an expert whom the President of the Ihstitution of E.E. 
is desired to nominate :—(a) Regarding the advisability of increas- 
ing the price of energy from 6d. and 4d. to 8d. and 3d. ; (b) as to 
the policy of extending arc lighting in the streets, and the relative 
advantages of arc and incandescent lamps; (c) as to the correct 
principle of allocating the cost of street lighting; (d) as to the 
provision of additional plant as recommended by the borough elec- 
trical engineer; (¢) as to a modification of the existing high pressure 
alternating system; (f) as to a possible reduction in the cost of 
production. l 


Llanberis —The Gwyrfai D.C. has received a letter from 
Messrs. Carter, Vincent & Co., on behalf of Mr. Assheton Smith, 
begging the Council to support an application which Mr. Asaheton 


Smith intends making for a provisional order to provide electric 


works for the parishes of Llanddeiniolen, Llanfairisgaer, and a 
portion of Llanberis, with a view to supplying the districts lying 
between Port Dinorwic and Llanberis with electric power. The 
intention is primarily to supply the great quarries of Dinorwic, of 
which Mr. Assheton Smith is the owner, with electric power; but it 
is intended also to enable the quarry villages named to benefit by 
the proposed scheme. After some discussion the Council resolved 
to support the application. | 


London.—L. C. C.— The. Finance Committee has con- 
sidered and,approved!an application from the Borough 
Council for; sanction'to the;borrowing cf £8,630 for the extension 
of electric lighting in the borough. l ] 

The Highways Committee of the L.C.C. states that the Lewisham 
and District Electric Supply Company intends, in conjunction 
with the Blackheath and Greenwich District Electric Light Com- 
pany, toapply in the next séssion of Parliament for powers which 
would practically amount to an amalgamation of the undertakings 
of the two companies, so that the mains laid by the first-named 
company will be sapplied with energy from a generating station 
belonging to the latter company. 
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Hicunsy.—The M. B. C. has been in negotiation with Messrs. 
Stapley & Smith as to the supply of electricity for power and 
lighting for their new factory in Sylvester Road. It was decided 
to offer the firm the following terms: For lighting, 4d. per unit, 
for at least 30,000 units per annum; for heating and power, 14d. 
per wit, upon a consumption of not less than 210, 000 units per 
annum for the firet year, and 250,000 units per annum for the 
second. and subsequent years. Should the minimum not be 
reached in any one year, the charge for that year to be that in 
force for ordinary consumers of the Council for power and heating 


SrepnEY.—The accounts of the first 15 months’ working of the 
Stepney electric light undertaking show that up to the end of the 
period under review the capital invested in the works was £109,000. 
On the 15 months working there was a loss of £2,743. while a 
balance from the next year's working of £2,034 is available towards 
the extinction of this loss. The consumption of electricity is 
growing at the rate of 100,000 units per annum.. 

WoorwicH.—The M.B.C. has resolved that application be made 
to the BC. C. for sanction to the loan cf £101,000, required for the 
parchase of the Woolwich District Electrie Lighting Company's 
undertaking. 

Halaga.— We understand that the Malaga electricity 
works are abont to lay down a complete installation of direct cur- 
rent plant in addition to their high tension system, which will in 
fature serve only for the outekirts of the town, the cables to be of 
English make, but the engines and dynamos to be American. We 
understand that the orders are not yet given out, and we hope that 
English works will at least have an opportunity to tender. 


Medomsley.—The Parish Council bas received a letter 
from the Consett Iron Company, Limited, with reference to the 
Council's application for electric power for lighting about 30 lamps 
ia the neighbourhood of Medomsley, intimating that they are pre- 

to enter into an agreement for this purpose similar to that 
now existing between the Council and the company. 


Northfleet.—By 10 votes to 1 the U.C. has decided to 
obtain offers for the purchase of its electric lighting order, a3 
tbe Council has no intention of putting it into force. 


pontypridd.— The Council has resolved that Mr. Wilson, 
electrical] engineer, be instructed to proceed at once with the small 
electric generating plant, whioh the Council has resolved to erect in 
connection with the dust destructor. 


Sheffield. —The electric light enterprise bas done well 
since it came into the hands of the Corporation. There were 688 
customers in 1898; in March last year the number had risen to 
1434, and the number of lamps installed was 130,892. The orders 
received during the last year represented an addition to the supply 
equivalent to over 22,000 8-c.P. lamps. Last year's accounts show 
that after paying al] charges, a sum of £5,604 1s. 114d. remaived, 
making, with a previous surplus of £6,294 68. 59 d., a tutal available 
of £11,898 8s. 5d. The income from all sources during the year was 
£23,831 0s. 53d., and the expenditure £13,585 14s. 10d., leaving a 
gross profit of £26,245 5s. 74d., out of which £20,041 3s. 8d. had to 
be paid in interest and sinking fund. A great deal of new 
machinery bas been installed during the last 12 months, for power 
as well as lighting purposes This branch of the business is to be 
preatly developed by the erection of a new power station at Neepsend. 
The capital expenditure of the concern up to the present amounts to 
£538,501 17s. 7d. 


Shipley. —On 25th ult., shortly before half-past nine, a 
loud report was beard in the Market Place, and the heavy cover of 
aconnection box over the electric lighting cables was displaccd. 
Two young women were passing over the spot where the disturbance 
took place, and they both received injuries of a more or less serious 
character. 


Spain.—The Spanish Ministry of Agriculture has 
lstely published report on the electric lighting undertakings in 
Spain, from which it is learnt that at the beginning of the current 
year there were 859 central stations in the country, of which 648 were 
supplying current for public, and 211 for private lighting. Gerona 

the list of provinces with 59 plants, followed by Vizcaya with 
54,and Navarra with 47. The oldest central station is that at 
Santa Catalioa (Baleares), which was established in 1878. It was 
not, however, until 1889 that the great development of electric 
lighting in Spain trok place. For public lighting, 87,112 incan- 
descent, and 1,470 arc lamps are in use in the country; while for 
ao lighting there are 1,237,836 incandescent, and 2,819 arc 

pe employed. Madrid naturally heads the list with the lar 

number of lamps, Barcelona coming next. 


Stamford.—The second engine set was switched on at 
the Stamford electricity works of the Urban Electric Supply Co., 
Lid. on Saturday last, by Mrs. Milne, the wife of the resident 
engineer, Although the works only commenced supply three 
00 ago, applications for nearly 6,000 lamps have been 


Stretford.—At a meeting of the U. D. C. on Tuesday 
evening, it was decided t) accep: tenders for steam-raising plant, 
£3,095 ; tteam generatora, condensing plant, &c., £5,619; and ser- 
vico mains, £9,682. A member stated that now the official sanction 
had been given for the borrowing of capital, tbe Council would 
proceed with the work of construction. He hoped that the township 
of Btretford would not have to wait a longer period of time than 
other districte surrounding Manchester for the provision of 
electric traction. 


The L. G. B. has sanctioned the borrowing of the sum of £54,000 by 
the Council for electricity works. The generating station will be 
commenced immediately. 


Sudbury.—The L. G. B. has refused to sanction the 
T.C.’s application for a loan of £12,000 for electric lighting, the 
margin of borrowing powers available being insufficient. 


Swansea.—The Swansea Gas Company have resolved,- 
since the Corporation has gone in for electrically lighting part of 
the town, to henceforth place the street lighting on the same basis 
as private lighting. 


Taunton.— The exteusions of the electricity works, which 
are carried on by the Corporation, were inaugurated on ?3rd inst. 
The additions consist of a 500 · H. P. Babcock & Wilcox boi'er, con- 
densers, a 250-kw. alternator, and a motor-generator. In addition 
to these extensions to the lighting plant, there bave also been laid 
down one new engine and two 125-K w. generators, thus bringing the 
capacity of the station to 1,600 H.». Additions have also been 
made to the switchboard, and new offices have been built. The total 
cost is £18,000. The consulting engineer was Mr. E. Manville, of 
Messrs. Kincaid, Waller & Manville, and the contractors were 
Messrs. Babcock & Wilcox for the boilers and steam pipes, and the 
British Thomson-Houstcn Company for the engines and dynamos. 
The engineers and contractors entertained the members of the 
Corporation aud others to a banquet. 


Tien Tsin.—A company has just been constituted at 
Brussels under the title of the International Lighting and Tramways 
Company (Tien-Tsin), for the purpose of ccnsécucting a system 
of electric tramways and supplying electric ligh; in the town of 
Tien Tsin, as well as undertaking various other electrical 
projects. 


Truro.—The T.C. has received an offer for the installa- 
tion of electric light in the city from Messrs. Crompton & Co., Ltd., 
with the option of the Council purchasing at a later period. 


Turkey.—An electric power plant is being put down at 
the Mandjilik lignite mines of the Société des Mines de Balia- 
Karaidia. 

Waterford.—The Corporation has decided to abandon 
the electric lighting scheme, the estimate for which was 438,000. 


West Bromwich, —The first annual report of the Cor- 
poration's electrica] undertaking shows that up to March 31st this 
year there were 62,894 units supplied to consumers. The maximum 
load on the station occurred on December 20th, 1901, and amounted 
to 122 Kw., equal to 83 per cent. of the total number of lamps. The 
total cost per unit sold in the 10 months’ working was 448d. The 
total length of mains laid to date was: — Feeder, nearly 6 miles; 
distributor, 41} miles; pilot, 2% miles. The whole of this cable, 
except the pilot, had stood a pressure test since being laid of 2,000 
volts between conductors for one hour. This voltage is eight times 
the working pressure of the cable. The total number of consumers 
wired by the department was 50, representing 3,208 8-C. P. lamps, or 
66 per cent. of the total number of lamps connected, and an outlay 
of £1650. On the 10 months’ working there was a deficienoy of 


£1,403. 


Worksop.— The price of electricity for motive power 
has been reduced by the U.D.C. from 2d. to 14d. per unit. 


Wrexham.— The T.C. has applied for sanction to 
horrow £11,000 for machinery, &c., in connection with the exten- 
sion of the electricity supply department. The Corporation has 
also consented to the request of the Electric Tramways Ltd., to the 
B.T. for extending the time for the completion of the tramways for 
six months after August Ist, 1902. ; 


ELECTRIC TRACTION NOTES. 


Manchester.—A significant incident occurred last week 
at a meeting of one of the local urban district councils near Man- 
chester. A letter had been sent by a committee in reference to 
certain improvements which they thought desirable at the suburban 
station, but the reply received from the local railway manager is 
that, until it is ascertained to what extent the new electric trams 
will affect the passenger traffic, be cannot accede to the application. 
Meantime, the numbor of passengers carried locally on the electric 
trams continues to increase by ‘leaps and bounds.” 

In consequence of the favourable bulletins issued in regard to the 
King's health, the illuminations of the Town Hall and other muni- 
cipal buildings in Manchester took place on Friday and Saturday 
evenings. A novelty, which attracted considerable attention, was 
an illuminated electric tramcar, which travelled over the principal 
lines of the Manchester system. Indeed, the large part played by 
electricity in the illuminations in both Manchester and Salford was 


noteworthy. 
(Oontinusd on page 25.) 
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NEW EQUIPMENT OF THE LIVERPOOL 
OVERHEAD RAILWAY. 


Ox of the most important and essential advantages of elec- 
tric traction on railways lies in the increased acceleration 
rendered possible thereby. A notable advance has recently 
‘been effected on the Liverpool Overhead Railway by means 
of a new type of equipment, supplied by Messrs. Dick, Kerr 
and Co., Limited. It will be remembered that the Liverpool 
Overhead Railway was the first elevated line in the world 
operated by electricity, and was originally equipped some 10 
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years ago. The total length of the line is a little over 64 
miles, with double track and a third rail feed, and 
rail return, operated by direct current at 500 volts. ‘The 
trains are made up of two or three carriages, the larger 
trains weighing about 55 tons. With the old equipment 
the entire distance was run in 32 minutes, including 16 
stops, or practically at a scheduled speed of 125 miles per 
hour. This requires à minimum of 14 trains running at 
5-minute intervals to cope with the traffic. 

Some 12 months ago, however, it was decided to experi- 
ment with a new equipment, in order to ascertain what 
acceleration could be obtained, and Messrs. Dick, Kerr and 
Co., Limited, entered into a guarantee to run the whole 
distance, including 16 stops of 12 seconds, in 20:9 minutes; 
in other words, to improve the scheduled speed from 124 to 
nearly 19 miles per hour. The weight of the train, includ- 
ing 154 passengers, was 55 tons. A most careful series of 
elaborate tests and trial runs was made by Mr. Cottrell, the 
engineer-in-chief of the Liverpool Railway, assisted by Mr. 
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Mallock, and it was clearly demonstrated that the new train 
would make the journey easily under 20} minutes. The 
-acceleration curves obtained from these trials are shown in 
fig. 1. From these it will be seen that the acceleration reached 
4:2 ft. per second per second, or nearly 3 miles per hour per 
second, tbe average acceleration being well over 1 mile per 
hour per second, tbus enabling the train to cover the 2,110 ft. 
between the stations in little over 1 minute, including 
etarting and stopping. This rapid acceleration is possible 
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owing to the excellent commutation of the motors, which 
do not spark even when carrying 300 or 400 amperes; 
that is, three or four times their normal current. During 
the acceleration of the train in the series position of the con- 
troller, each motor is carrying a current of 300 amperes, as 
shown by the curve. The curves also show the perfect action 
of the brakes during the retardation of the train. The 
negative acceleration reached 4°75 ft. per second per second, 
which ıs probably near the practical limit in actual 
service. The diagrams of current and pressure at the motors 
are recorded, and are of interest in determining the power 
consumption at different parts of the run. Fig. 3 shows one 
of the new trains complete. 

The frequent stopping of trains running at high schedule 
speed will consume from 120 to 150 watt-hours per ton- 
mile. If, however, the stops are far apart, the watt-hours 
required are from 90 to 100 per ton-mile. In the experi- 
ments recorded the watt-hours consumed were 137 per ton- 
mile, or about 6°35 KWw.-hours per train-mile run. The 
results of the new accelerated service are shown in the 
following table. In consequence of the successful issue of 
these tests, the Liverpool Overhead Railway Company have 
instructed Messrs. Dick, Kerr & Co. to re-equip the whole of 
the rolling stock. 


RESULTS ON THE LIVERPOOL OVERHEAD RAILWAY. 


— Old system. Acoelerated service. 


oo — — —ę—ę— à ͥ· — ä — 


Mean speed 


. 124 miles (20 km.) 193 miles (31 km.) 
Number of stops | 16 ! 16 


Mean time at stations ... 11 seconds 11 seconds 
Mean distance between | 
etations p .. 729 yards (666 m.) | 729 yards 

Watt-hours per ton-mile 110 | 137 

Acceleration : 1:6 ft. (0:44 m.) 3 ft. (091 m.) 
per sec. | per sec.? 

Retardation 3 ft. (0:91 m.) 4*8 ft. (1:26 m.) 
per sec.* per sec.? 


Each of the new trains is to be fitted with four 100.-1I. p. 
rallway motors, designed by Mr. S. H. Short, and built at 
the works of the English Eiectric Manufacturing Company, 
Preston. 

The performance of these motors is shown in the efficiency 
curves, fig. 2, these having been made from actual measure- 
ments taken from one of the motors during the experimental 
run. The efficiency is unusually high, being practically 
93 per cent. at the full load of 75 kw. Their weight is 
4,200 lbs., or only 42 lbs. per H.P., which is a point of con- 
siderable importance in keeping down the dead-weight of 
the train. 

The new motors are completely enclosed in a cast-steel 
shell, forming a fire and waterproof casing; this shell also 
serves to form the magnetic circnit of the fields and to 
support the armature and axle bearings. The only opening 
in the motor casing is over the commutator and brushes; 
this is, however, securely closed by a hinged lid fitted with 
fastenings, a3 shown in the photograph, fig. 5. 


The motor frame is divided on the horizontal plane, the 


upper half being removable, leaving the lower half supported 
on the car axles and the nose suspension. In this way the 
armature and fields can be easily uncovered for inspection 
and repair, without entirely dismantling the motor. This 
method of opening the motor is just the reverse of the tram- 
car motor, where the lower half of the frame is let down 
into a pit for inspection of the interior ; this would not be 
practicable with motors of such great size. 

The interior of the inotor frame is provided with four 
laminated steel pole-pieces, each with its own field spool, 
held in place by large bolts passing through the outer shell. 
The field spools are made of copper ribbon, about 2 in. 
wide, wound with asbestos and mica strip between the 
layers, aud insulated outside with mica and asbestos com- 
bination boxes, held in position by means of heavy braided 
tape. The complete coils are treated with a waterproofing 
insulating compound and thoroughly baked. The same 
number of turns of copper ribbon is put on each pole, 80 
that a perfectly symmetrical field is produced, in which the 
armature revolves. 

The armature is ironclad, the copper bars with which it is 
wound being let into deep slots (fig. 4). Each coil in the arma- 
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de with only one turn, and without joints, except 
nmata o. The insulation of- there coils is also 
largel: of mica and asbestos, treated with a special 
varnish, taped and baked. The coils are all alike 
thangeable, so that injured ones may be replaced 
- Ample ventilation is provided for the interior 
armature core, and air ducts leading to the surface 
Keeping np a good circulation. The high-grade 
om which cores are made ensures low hysteresis 
d the thorough insulation of the laminz from one 
events the formation of eddy currents. 

+ commutator is very large, and has many bars, render- 
commutation perfect, even ‘with double the normal 


m the motor. The brushes are in two sets at the top 
‘commutator, with two brushes in each set. No sliding 
ucts. are permitted to carry current, each brush being 
| with a brass clamp which moves with it, and a flexible 
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raided ribbon of copper, connecting it directly with the 
~ brush-holder supports and main cables from the controllers. 
— The éfliciency of the motor is well over 90 per cent., as 
* “shown by the characteristic curves of the machine. The 
temperature rise, after one hour’srun at full load, is far below 

the standard of 75° C., being as follows :— 


- 


AEN CU. ³ ME II uM 
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Commutator 55° C. 
i Armature .. 39° C. 
Fields 8 57° C. 
Pinion bearing sas ne IE C. 
Commutator bearing 9 C. 


The bearings ure all made of the best bronze and provided 
With both oil and grease lubrication. Special provision is 
iade to catch all the oil from the ends of the bearings and 
o return it to the wells, so that it will not drop on the per- 
muent way. The gears are of cast-steel, with the teeth cut 
t of the sulid casting. The pinion is of hammered machine 
The gear housing is of malleable iron, made oil tight. 
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The complete equipment weighs as follows :— 


Motor eae c Ox. AM MO ROS 
Gear ... Fh "2 — 260 „ 
H msing — ce * 110 „ 
Links... oa * * 21 3 
Key ... ry T. ih $ ^7 

Total... 4,387 lbs. 


or including gears, gear housing, &., complete, only 45:8 
lbs. per horse-power. 

The motors are journalled at one end to the driving axle, 
and spring-supported on the bogey frame at the other end. 
This method of suspension relieves the permanent way of 
severe shocks at the rail joints and cross-overs. The motors 
are carried on the two end cars of the train. The controlling 
mechanism is in many respects similar to the series-parallel 


Fic. 3.—New Tratn ON LIVERPOOL OVERHFAD RMUuULWAv. 


method of control adopted by Messrs. Dick, Kerr & Co., 
Limited, and is fitted with a new blow-out device which 
renders it perfectly proof against fire. 

It is interesting to observe what effect this improved 
equipment will have upon the service of the Liverpool 
Overhead Railway. The 12 trains of the new type will 
replace 14 of the old, and these new trains will accom- 
modate exactly the same number of passengers as the old 
ones. With the previous equipment, the trains ran 144 train- 
miles per hour, while on the new method they will run 216 
train-miles per hour. There was a five-minute headway 
between the old trains, but, under the new régime, this will 
be reduced to 3j minutes. In other words, the journey 
from one end of the line to the other will be made in two- 
thirds of the time taken on the old method, and what is of 
great importanc^, the load on the power station will be more 
uniform, and, as a consequence, the machinery will be run- 
ning under more efficient conditions. 

As a comparison, the following table is of interest, 
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showing the scheduled speeds with the new Liverpool equip- The voltmeters and ammeters are of the moving coil edge- 
ments and those obtaining on other lines :— wise type, made by Messrs. Evershed & Vignoles. Three hori- 
"EN iles per hour, zontal plug bus bars run across the front of each of the 

g stops. "re 
Liverpool Overhead Railway 19 outer boards. A clock is fixed over the centre of the board, 
Manhattan Elevated „ 133 The traction switchboard, which is on the side of the 
Metropolitan „ " "X 141 room opposite to the lighting board, consists of eight 
1 » » Chicago) Ds dynamo panels, nine feeder panels (each providing for two 
City and South London i 12 feeders), and a Board of Trade test panel. Each of the 
Central London 14 dynamo panels carries an I. T. E. circuit-breaker, ammeter, 


Fig. 4.—ARMATURE OF 100-H. p. MOTOR 
SALFORD CORPORATION ELECTRICITY 
WORKS AND TRAMWAYS. 


(Concluded from Vol. 70, page 1067.) 
THE switchboards are ranged round the switch room, the 


traction board being 
at one side and the 
lighting board at 
the other, while the 
station power and 
lighting and the 
meter boards are 
placed at the end. 
A massive frame in 
the middle of the 
room carries the 
eight throw- over 
switches, by means 
of which the dyna- 
mos are connected 
with either the 
traction or the light- 
ing circuits. Each 
of these switches is 
designed to carry 
1,600 amperes, and 
is mounted on an 


enamelled slate slab. Fig. 5.—100-H P. Motor For LIVERPOOL OVERHEAD RAILWAY. 


The lighting switchboard was sup- 
plied by Mr. S. H. Heywood, of 
Manchester. It is constructed of 
black marble slabs bolted to au iron 
frame; all the connections are brought 
on to the front of the board. The 
board is divided into three sections— 
positive, middle and negative. The first 
and last of these are identical; each con- 
sists Of 14 feeder panels, four dynamo 
panels and four balancer panels, Each 
feeder panel carries a voltmeter, am- 
meter, single-pole switch and fuse, and 
a vertical plug bar. Each dynamo panel 


has a main switch and Andrews non- : 


return cut-out, ammeter, rheostat and 
vertical bar. The balancer panels are 
equipped each with a single-pole 
switch, fuse, rheostat, bar and am- 
meter ; they also carry four main dynamo 
fuses, 

The centre section provides for five 
middle-wire feeders, the middle-wire bar, 
Elliott recording ammeter for earth con- 
nection, with a cut-out to prevent injury to 
theammeter, and the voltmeter switches. 


main switch and rheostat. The main 
switch is divided into two parts, one con- 
trolling the positive pole, and the other 
the negative and equalieer. 

Each feeder panel bears a double set of 
switches, circuit-breakers, Thomson watt- 
hour meters and ammeters, for two feeders, 

Seven of the nine panels are in use. 

The B. of T. panel is fitted with a bus bar 
recording voltmeter, four station voltmeters, 
four recording ammeters for 1,000 amperes 
each (in circuit with the return feeders), 
four recording voltmeters for the drop in 
the rails (which is generally under 2 volts), 
leakage ammeter, voltmeter, and the 
necessary plug switches. 

The recording instruments are of Messrs. Elliott Bros.’ 
make; all the rest were made by Messrs. Evershed and 
Vignoles, either of the edgewise or of the sector type. The 
board was supplied by Messrs. John Fowler & Co., of Leeds, 

The throw-over switches mentioned above automatically 
change the connections from shunt to compound when a 
dynamo is trans- 
ferred from lighting 
to traction, or vice 
versi, On the back 
of the throw-over 
board are eight 
Thomson watt-hour 
meters for the light- 
ing load. 

Thestation power 
board, on the end 
wall of the room, 
controls a total of 
600 H.P., and was 
made by Messrs. 
Heaton & Smith. 
There are five main 
circuits, with I. T. E. 
double-pole circuit 
breakers ; there are 
also four three- 
pole switches, and 
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que double-pole, with 11 ammet«rs and voltmeters. In 
the balancer room below the switch room three’ Mather 
and Platt and two E.C.C. balancers are installed ; there is 
also a battery sub-station with balancer in the town. 


MATHER & Piatt BALANCER. 


of the Mather & Platt balancers is shown in the accompany- 
ing illustration. 

In a building which formerly constituted a sub-station to 
the alternating current station, immediately adjoining the 
Dew works, there are two batteries of Tudor cells, each con- 
gisting of 230 cells, having a capacity of 1,200 ampere- 
hours at a discharge rate of 200 amperes. One of these is 
wed for lighting ; the other is employed for traction when 
the load is light, and during the night. The lighting 
battery is charged direct from the traction bus bars; the 
other by the aid of two boosters in the sub-station. 

There are also in the sub-station two motor-generators of 
60'Kw., which were formerly used for converting from 
4C. to D.C., but are now driven off the D.C. mains to supply 
the outlying portions of the district with alternating current. 
These will be supplemented with two otbers, consisting of 


P 


ARERR 


A 


One . 


iil 
bil: 


"Tu ct 


Doulton conduits, and varying in cross-section'ifrom 1:2 to 
05.8. in. They are all two-wire ; five returns from the 
middle wire are brought to the main switchboard. All the 
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Vinw oF TRHROW-OVIR SwiTCHBOARDS, SHOWING ALSO THE 
TRACTION AND Power BOARDS. 


feeder junction boxes are in pillars above-ground, so as to be 
readily accessible. A plan showing the positions of the 
feeder boxes is given on the next page. 

The distributing mains are laid on the solid system, and 
are in type similar to the feeders; the outers are 0:5 and 
0:25 sq. in. in cross-section, the corresponding middle wires 
being half these respective sections. All the cables were 
supplied by Messrs. W. T. Glover & Co., Limited. 

Up to December 31st last there were 70,760 8-c.P. lamps 
connected, and motors to the amount of 335 H.P. The 
prices charged are 44d. for lighting, and 2d. for power. 
There is a large field for the latter in Salford—more pro- 
mising, perhaps, than the lighting load—and with the 
general introduction of direct-current supply, the prospects 
of this department, no doubt, will materially improve. 

The electric tramway system will eventually be one of 


T4444 
é é m - 


WE 
7 En. pz 
l "Db 
^ ! J 


— uL. 
é 


| p 
— 


nne 
i ot pepp 3 : 


p” 


View OF TRACTION SWITCHBOARD. 


150 Kw. motors driving the old Mather & Platt alternators 


brought from Walness Road station. 


The feeders for the lighting system consist of lead- 
covered paper and diatrine insulated cables, drawn into 


considerable importance. At present 15 miles of track have 
been completed, but the ultimate length is to be no leas than 
50 miles, The maximum grade is 1 in 20, and the sharpest 
curve 41 ft. 6 in. in radius. 
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The track is laid on 4 concrete bed, And consists of 60-ft. fitted with flexible suspension, as shown in the accompany- 
ing illustration. The guard wires are 7/16 stranded galvanised 


girder rails, weighing 103 lbs, per yard. The roadway is 
steel cables. The trolley wire was supplied by Mr. F. Smith, 
of Salford, and the overhead equipment was carried out by 
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The steel poles were made by 
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Messrs. George Hill & Co. 


Messrs. J. Russell & Sons. 
The tramway feeders are of the same type as the lighting 


PLAN or LIGHTING SYSTEM. 

feeders, drawn into ducts; they are 18 in number, ranging 
in cross-section from 0°75 to 0°25 sq. in. There are four 
return feeders, having a total cross-section of 6 sq. in. 4 
plan of the feeder system is given herewith. The cables 
were made by Messrs. W. T. Glover & Co., Limited. 


In 
e AFFORD ROAD 


— 


paved with granite setts. The joints are double-bonded with 


Crown flexible copper bonds, equivalent to 0000 S. W. G. in 
cross-section, and the tracks and rails are cross-bonded at 


intervals of 120 ft. 


4111330101) 1132 1! 


VIEw OF CARS AND CENTRE POLE CONSTRUCTION. 
The trolley line is divided, as usual, into half-mile sec- 


The overhead work is carried out mainly with span wire 
construction, but there is a good deal of centre pole work, tions, the switches being placed in section boxes supplied by 
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Messrs. Hill & Co, Certain of these boxes are provided with 
telephones, placed in compartments separated from the main 
chambers ; access to these is gained by means of small doors 
in the onter case. Brockie-Pell arc lamps have been mounted 
on the tramway poles on the Pendleton route; these are run 
nine in series across the outers of the lighting system. 

There are 85 double-deck cars at present in use; the 
number is to be increased to 100. All of these are of the 
four-wheel type; the bodies were made by Messrs. G. F. 
Milnes & Co., of Hadley, and are mounted on Brill trucks. 
The electrical equipments are of the Westinghouse type, the 
controllers being provided with emergency brake positions. 
The Blackwell swivel trolley standard is used, with outside 
springs. Each car carries 55 passengers. Reversed stair- 
cases are used, and destination indicators. 

A large car depot, capable of accommodating 180 cars, 
has been erected in a central position, and is well equipped 
with workshops, &c. 


se? 


CCE 


IPAgT-SECTIONAL ELEVATION OF 1, 200-1. H. Pp. BRowETT-LINDLEY 
ENGINE. 


Some difficulty was experienced in the organisation of the 
traffic owing to a disagreement between the Corporations of 
Manchester and Salford with respect to running powers over 
each other's lines ; the borough of Salford penetrates almost 
to the centre of Manchester, so that facilities for the free 
exchange of traffic were especially desirable. Happily, 
negotiations have been set on foot, as the result of which 
there is no doubt that a satisfactory arrangement will shortly 
be arrived at. ~ 

Mr. Taite, who has entire charge of the electrical systems 
for lighting and traction, has for chief assistant Mr. T. V. 
Parsons; Mr. E. H. L. Dickson is mains superintendent, 
and Mr. J. Collinge is the mechanical engineer for the 
generating station. > 

We are indebted to Mr. C. D. Taite for the information 
PA Which the foregoing article is based, and for the 
acilities which he afforded for the preparation of photo- 
graphs of the station. Messrs. Lacey, Clirehugh & Sillar, 


the consulting engineers, and 
alo kindly = 8 15 , and some of the contractors, have 


x 


un we ebe directors of the Ebbw Vale Company 
lightin to supply the U. D.C. with electrical energy for 
60,000 un ro 2d. per unit, the suggested minimum being 
nodi Sinon, the matter was referred to a special 


ELECTRIC TRACTION NOTES. 


(Continued from page 19.) 


Beckenham.—The U.C. recently referred to a com- 
mittee the advisability of promoting a Bill to authorise the Council 
to construct electric tramways in the towa, and to obtain further 
powers respecting the electricity undertaking. 


Belfast.—At the meeting of the Corporation on the 
lst inst., a special report on the surface contact system of elec- 
tric traction in operation in Wolverhampton was received from Mr. 
V. A. H. Cowen, city electrical engineer. The report gave à lucid 
explanation of the Lorain system. 


Cardiff. According to Mr. Andrews, chairman of the 
Tramways Committee, an offer ls been received from a strong 
syndicate in the town, who are pr-pared to take over the tramline 
and pay the Corporation 5 per ceut. on the Corporation's electric 
tramcar outlay. 


Devonport.—Arbitration | roceedings recently became 
necessary to settle various points jegarding the supply of energy by 
the Corporation to the Devonport and District Tramways Company, 
and Major P. Cardew has now issued his award. The form and 
terms of contract between the parties a.e settled by the arbitrator 
as follows :— 


Whereas the company have constructed certain tramways in the borough of 
Devonport authorised by the Devonport anā District Tramways Act, 1898, and 
whereas the Corporation have erected and sect up an electrical installation for 


the said borough, and are able therefrom to rupply the company with the 


electric power necessary for properly and efticien ly working the said tramways, 
and whereas under the aforesaid Act the compaq shall, if required by the Cor- 
poration, enter into a contract with the Corporat.ou for such supply of electric 
power, and whereas the Corporation have required the company in writing to 
enter into such contract, and whereas the terms of such contract have been 
settled in the terms following by Major Philip Cardew, appointed at the request 
of both parties by the Board of Trade for that purpose. Now it is hereby agreed 
by and between the parties as follows :— 

1. The Corporation shall supply and continue to supply tc e company, sub- 
ject to the terms and conditions hereinafter mentioned, suc. electrical power 
as the company may require for properly and efficiently worh-ng its tramways 
within the borough. 

2. The Corporation shall supply such electrical power at a feeding point near 
the Devonport Technical School, or at such other feeding points as may be 
mutually agreed. 

3. The Corporation shall provide at its own cost such electrical cables, mains, 
feeders, return circuits, and all such othec things on the circuit on their side 
of the feeding point as may be required to enable the company to fulfil its 
statutory obligations, and to comply with the regulations of the Board of Trade. 

4. The electrical power to be supplied by the Corporation to the company 
shall be of continuous current, at a voltage, measured us the feeding point, 
varying from 500 volts at no load to 550 volts at the maximus. load from time tu 
time required by the company, subject to the variations permitted by the 
Electric Lighting Act and the regulations of the Board of Ti .u« 

5. The maximum current to be provided by the Corporatiou shall not 
exceed the limit of 1,000 (one thousand) amperes, at which limit the Corporation 
shall be at liberty to set the cut-out governing the supply, provided that tliis 
limit shall at any time be increased, subject to reasonable notice (say, three 
calender months) given by the company to the Corporation, and that at the end 
of five years from June 80th, 1901, and of every subsequent period of five years, 
the said limit shall be made smaller if so required by the company, subject to 
reasonable notice as aforesaid. 

6. The said electrical power shall be supplied between the hours of 5 a.m. and 
12 midnight on every day or between such other hours as may from time to 
time be agreed upon between the company and the Corporation. 

7. The Corporation shall pay the tramways company in respect of any inter- 
ruption of working of tramways due to the defective supply of current from any 
cause except force majeure during the continuance of this agreement as 
liquidated damages the sum of 10d. in respect of every car-mile which has not 
been run in consequence of such defective supply, and the company shall be 
entitled to deduct the said sum from any moneys due from time to time by the 
company to the Corporation provided that no failure of supply due toa demand 
for current exceeding the limit laid down in Clause 5 shall be held to bea 
defective supply of current under this clause. 

8. The amount of electrical energy supplied by the Corporation to the com- 
pany under this agreement should be ascertained by the average readings of 
three meters fixed at the feeding point. The said meters to be the property of 
the Corporation who shall charge a rental to the company for the same as to 
ordinary consumers under the clause relating thereto in their provisional order. 
In the event of any of the readings of any meter varying more than 8 per cent, 
from the mean of the othertwo whose readings are the closest, then the reading 
of the third meter shall be disregarded, and the last-mentioned meter shall be 
disconnected and repuired and recalibrated at the standardising laboratory of 
the Board of Trade, or at some other recognised and agreed standardising insti- 
tution at the expense of the Corporation, and in the meantime the quantity of 
the supply shall be determined by the average of the readings of the other two 
meters. 

9 The company shall pay the Corporation for the electrical energy supplied 


at the following rates, viz.: — 


A minimum charge equal to one hour's supply per diem of the maximum 
current specified in Clause 5 at 500 volts pressure at 3d. per unit, and for any 
quantity in excess of such amount at the rate of 13d. per unit. 

10. The readings of the meters shall be taken weekly on Thursday, and the 
Corporation shall deliver an account to the company every four weeks, stating 
the number of units supplied to the company by the Corporation during the 
previous four weeks, in accordance with the readings of the said meters, and 
the amount 1 4 7 7 therefor by the company to the Corporation, and the 
company shall pay the same within 21 days irom the delivery of such account 

This agreement shall remain in force so long as the company or its assigns 
remain the owners or lessees of the tramways, but no longer, provided that from 
and after the expiration of a period of five years from June 30th, 1901, and of 
every subsequent period of five years, the rates of charge fixed by this agree- 
ment may be varied as may be agreed between the parties, or, in default of 
agreement, shall be settled by an arbitrator to be appointed by the Board of 
Trade upon the application of either party. ` i 


It seems that the Corporation had been supplying energy to the 


tramway company for nearly 12 months before the price was fixed, 


and as the company’s offer and the Corporation’s charges were 
wide apart it necessitated going to arbitration. The. company's 
original offer was on a sliding scale, viz. :— 
lid. per unit forthe first 100,000 units. 
lad. 90 -" second 100,000 „ 
14d. 1 ^ third 100,000 „ 
1d. 9 for all over and above. 
The Corporation’s charge was a flat rate of 21d. per unit, i 
2d. , influ- 
enced, no doubt, by the fact that the sister i RR of PED 
charges the tramway department 3d. per unit. To avoid going to 
arbitration, the Corporation reduced their charge by 3d. per unit 
7 
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and the company advanced their offer to 12d. per unit all round. 
As neither party could see their way to a better offer they went to 
arbitration. Devonport—as is characteristic of all Devon—is very 
undulating, and the tramway company have at present 25 cars for 
service, but up to date only 18 run on an average. Their maximum 
demand is 550 xw. while the units average 17,000 per week of 
129 hours. Allthe routes have steep gradients, the steepest being 
1 in 11. The Corporation supply energy in bulk, and provide and 
maintain cables toa feeding point some 1,100 yar s from the works, 
where the energy is metered. The award as regards price is given 
on the rebate system, but the Corporation feel somewhat on the 
point, that while the maximum demand the company cau make on 
the Corporation—stipulated in Clauses 4 and 5—is 550 Kw., the 
units chargeable on the higher rate of 3d., are only on the basis of 
500 Kw, as stipulated in Clause 9. The result of the award is, 
under the present working, equivalent to a flat rate of 18d. per 
unit. 


Genoa.—Consul Keene, reporting on the trade of Genoa 
aud district for the vear 1901, states that 5,319 yarda of new tram- 
lines were opened in 1901, making a total length of 98,296 yards in 
use. Of these 7,713 yards represent horse traction, and the 
remainder— 90,583 yards- electric traction. The mean daily 
number of cars running was 112 motor, and 18 trailer. These 
made 1,329,010 journeys, covered 4 273,829 miles, and carried 
26,742,926 persons during the year. The hilly nature of Genoa and 
its neighbourhood, Mr. Keene remarks, renders electric traction 
particularly suitable and popular. Consul Keene directed attention 
to the necessity of solving the problem of outlet of goods traffic by 
rail. He pointed out that about 78 per cent. of the goods vans and 
trucks loaded at Genoa go north over the Appenines, through the 
long Giovi tunnels, which are reached by lines running in a loop 
from Sampierdarena to Renco. These lines run up opposite sides 
of the Polcevera Valley, and after emergitg from their respective 
tunnels at Busalla and Rouco, join again a^ the latter place at an 
altitude of rome 1,000 ft. aoove the sea. The duplication of tbis 
line cost the Italian Government about £3,/00,000, so that before 
incurring the expense of a new line throvgh the Appenines, 
attention is being turned to the possibility of greater development 
of the traflic capacity of the existing line, at present limited by 
the length of its tunnels, of which the Ronco one is about 
5 miles long. Notwithstanding recently improved  ventila- 
tion, tie smoke which collects in these tunnels and obscures 
signals necessarily limits the number of trains which cau be 
run through them, and the steep gradient has a similar effect 
on the length of tbe trains. It is, therefore, proposed to introduce 
‘electric traction on the left line from Sampierdarena to Ronco, 
reserving it for goods traffic alone, and it is calculated tbat by this 
means 2,500 loaded trucks could be sent through daily, providing 
for the probable requirements of the port for the next 20 years. 
The electric power for this line would be produced by two steam 
power stations, placed one at each end of the line, and by a water- 
power station at Mignanego— about half-way —driven by a fall from 
the reservoirs of the De-Ferrari-Galliera Aqueduct. Water-power, 
traosmissible by electricity, Consul Keene states, is looked upon by 
the Italians as the great future competitor of coal for industrial and 
traction purposes in Italy, and is already significantly styled by 
them “white coal" Fears of gpeculative monopolies, however, 
make the Government very cautious in granting concessions of 
public water, and, pendiug the study of fresh protective legislation 
on the subject, the Bill of 1884, and Regulations of 1893, are con- 
sidered inadequate, and have been suspended. Sach action, Mr. 
Keene remarks, approved and adopted in the public interest, shows 
the importance attached to the question, and accounts for the slow 
development of the usejof '' white coal." 


London.—The London United Tramways statistics for 
the week ended on Friday night last constitute a record, both, with 
regard to the receipts and as to the number of pa:sengers carried. 
The average number of cars run per day was 131. The total number 
of passengers carried in the seven days was 1,026,668, or an average 
of 146,667 per day. The total receipts for the week were £6,259 
68. 8d., and the total number of miles run 112,289. For the w^rkiog 
of the carsand the regulation of the traffic 597 men were required. 


Stockton Heath.—The Parish Council having insisted 
- that roads through which the proposed electric trams from War- 
rington run shal] be widened by the Corporation to 50 ft., so as to 
minimise danger to children, the town clerk of Warrington has 
replied that the demands are so unreasonable, that the Parish 
Council will probably overreach itself, and he is quite sure that 
the Corporation will not accept an order with the onerous con- 
ditions sought to be imposed. 


Tramway Mauual,—The 1902 edition of Duncan’s 
“Manual of Tramways, Omnibuses, and Electric Railways” has 
been published. Information relating to all the different under- 
takings is, as usual, set out in a very convenient form for reference 

ses. The publication has now reached its twenty-fifth year, 
and will no doubt be found of great service to those who want ready 
to band financial and personal details of the increasing number of 
electric lines Of course, with the progress of street traffic facili- 
ties, many new accounts have to be included every year, and this 
headway bids fair to continue for many years to come, making the 
Manual iocreasingly valuable. (T. J. Whitirg & Sons, Limited, 
London. 5s.) 


Tube Railways aud the L.C.C.— The London County 
Council, on Tuetday, adopted a resolution deciding, in view of the 
probability of proposals for tube railways and other schemes for 
London locomotion being submitted to Parliament next session, to 


authorise the Highways Committee to seek an interview with thé 
President.of the Board of Trade for the purpose of urging upon 
him the desirability of the establishment of some statutory autho- 
rity to deal with such proposals, | 


TELEGRAPH AND TELEPHONE NOTES. 


Indian Telephone Companies.—The gross receipts of 
the telephone companies of India during the year 1900, are stated 
to have amounted to £29,005, an increase of £1,583, as compared 
with'the previous year; their average annual earnings during the 
past five years amount to £25,701. The subscriptions to the 
Telegraph Department for telephone and similar services rendered 
during the year &mounted to £10,742, being £466 more than the 
amount of the previous year. The average annual subscriptions for 
the past five years amount to £9,471. j 


Manchester Telephones.— Some days ago the Tele- 
phones Sub-Committee considered a report presented by a deputa- 
tion, which recently visited Glasgow to inquire into its municipal 
telephone system. It was resolved that the application to the 
Post Office for a municipal licence on behalf of the Corporations of 


Manchester, Salford and Stockport be proceeded with, aud that all 


necessary arrangements be entered into by those Corporations with 
this object. 


Pacific Cable, —The Brilish Australasian says that the 
Pacific Cable Board is carrying out its promise to initiate a school of 
cable telegraphy in Brisbane, whence it will oraw qualified opera- 


tors to man all the stations in Queensland, Norfolk Island, Fiji, 


Fanning Island, and New Zealand. £4,500 are being spent on the 
Board's school at Southport, near Brisbaue, and pupils have been 
already advertised for.  Altozether, the Board will spend in 
buildings in Australasia over £30.000, the bulk of the material and 
labour employed being Australian. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, 


Latakia-Cyprus .. - ee .. June 20, 1499 .. 
Communication with Carthagena and Barran- 


REPAIRED. 


quilla (Columbia) Dec. R, 1900 
Trinidad- Demerara No. ] .. Aug. 27, 1901 
Communication with Bolama .. April 18, 1902. .. 
St. Lucia-St. Vincent .. .. May 8, 1902 
St. Lucia-Grenada .. May 8, 1902 
Dominica-Martinique .. .. May 8. 1902 
Bt. Lucia-Martinique .. .. May 8, 1902 
Guadeloupe- Martinique . May 9, 1902 


LANDLINES: 


Route ria Hanekin on Persian gags " vi 
Communication with Tientsin and Taku via 
Helampo 


Feb. 94, 1900 .. 9 0 
July 18, 1900 


Siberian line Tscherniaewa-Blagowestschenck May 29, 1902 " June 9 
All Siberian lines Innokentiewsk-Kadde.. T .. May 30 
Telegraphs in German East Africa. —Vice-Consol 


Dundas reports that a telegraph line has been completed from Dar- 
es-Salaam by  Mafisitütere, Mrogoro, Kilimatinde to Mpapua. 
Later on, he states, it is to be continued to Tabora, and eventually 
to Ujiji, where it will join with the trans-Continental telegraph. 
Natives and Goanese are employed in telegraph offices, and are 
said to work the instrnments satisfactorily. The new dock at Dar- 
es-Salaam which has been built at a cost of £30,000 by Messrs. 
Howaldt & Co., of Kiel, for the Government of German East 
Africa, is lit throughout by electricity, and repairs and various 
other operations are done by the same power. N 


Wireless Telegraphy.—4A Central News telegram says 
that Mr. J. D. Spreckels, the Californian sugar magnate, has 
arranged for an installation of a system of wireless telegraphy 
between Califoroia and Hawaii. ; 

Laffan’s New York correspondent says that the United States 
Navy Department has ordered all ships undergoing repairs to be 
fitted with wireless telegraphy apparatus. Before finally 
installing any system, experiments will be made to determine the 
relative merits of four European systems, including one English. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Amsterdam.—September 8th, Underground high pres- 


gure and low pressure cable system (three-phase, direct and 
telephone). See “ Official Notices” to-day. 


Austro-Hungary.—Sept. 18. The municipal anthorities 
of Klausenburg (Kolozsvar), Siebenbiirgen, are inviting tenders 
until September 1st, for the establishment in the town of a central 
station for electric lighting and power purposes. Tenders are to be 
sent to Bela Fekete Nagz. Kolozsvar, from whom particulars may 
be obtained. See “ Official Notices" May 9th. 


Barking Town.—July 31st. Rails, fishplates, bolts and 
permanent way construction for the U.D.C. See “ Official Notices 
J. : 
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Devon.—July 28rd. Wiring work at Devon County 
Asylum, 2,000 lampe, booster dynamo and motors, switchboard, and 
replating battery. See “Official Notices " June 27th. 

Epsom.—July 18th. Semi-marine dry-back boiler, con- 
densers, pumps, cooling pond, piping, one 150-Kw. steam dynamo 
switchgear, &., for electricity works extensions. See “Official 
Notices" June 20th. : 

Falkirk.—July 14th. Pumps, balancing transformers 
and motor-generators, storage batteries, switchboard, arc and incan- 
descent lamps, cable work, and travelling crane. See “ Official 
Notices June 20th. ore 

Gillingham,—July 17th. Water-tube boilers, piping, 
condenser, cooling tower, high-speed engines and 250-xw. three- 

alternators, switchboard, cables, arc lamps, crane and well, 
forthe U.D.C. See “ Official Notices” June 20th. 


Ipswich.— July 5th. Engines and dynamos, storage 
battery, overhead hand travelling crane, feeders, mains, &c., 
permanent way construction, and arc lamps. See “Official Notices” 
Jane 6th. | 

Launceston (TaAsxANIA).—September 15th. The Cor- 
poration wante tenders for polyphase generating, transmitting, 
transforming and distributing apparatus, reconstructing existing 
plant, enclosed arc lamps, &c. See Official Notices May 23rd. 


Leskovatz (Serbia).—July 14th. The municipal 
council of the town of Leskovatz (Serbia) is open to receive offers 
for the supply and erection of two turbines of 200-H.P. each, two 
dynamo-electric machines in connection therewith (for tri-phase 
current), and the necessary accessory works for the transport of 
electric energy to Leskovatz, a distance of 17 kilometres, as well 
as the installation of the city supply cables, &c. 


LCC.—July 15th. 80 double-deck cars with trucks, 
motors, ploughs, &c. See Official Notices" June 271h. 


London, S. W,—July 31st. The War Office wants ten- 
oy for a self-propelled lorry (oil). See "Official Notices” April 

Manchester.—July 17th. Three electric locomotives. 
Sea “Official Notices” to-day. 

Mexborough.—July 19th. One 100-Kw. steam dynamo 
for the U.D.C. See “Official Notices ” to-day. 


Newcastle-upon-Tyne.—July 10th. The Corporation 
wants tenders for 2,000 tons of tramway rails and the necessary 
fishplates for same. City Engineer's Office, Town Hall, Newcastle- 
upon-Tyne. | 

Norway.—July 7th. 'Phe Board of Trade notify that 
tenders will be received at the Norwegian State Telegraph Depart- 
ment not later than noon on July 7tb, for the supply of 256 pair 
and 204 pair telephone cable, and for Leclanché battery glass. 
Specifications and conditions can be seen in the Technical Depart- 
ment of the Board of Telegraphs, Christiania. 


Pemberton.—July 23rd. Cables for the U. D. C. 
Bee “ Official Notices to-day. 

Pontypridd.—July 81st. Csbles gnd dust dertructors 
for the U.D.C. See “ Official Notices " to-day. 


Stalybridge.— July 7th. Three 500-kw. steam-driven 
three-phase alternators; three 50-K w. continuous current exciters ; 

rmanent way, bonding and cable conduits for the Stalybridge, 

yde, Mossley, and Dukinfield Tramways and Electricity Board. 
See Official Notices June 13tb. | 


Sunderland.—July 10th. 
equipment and cables for the Corporation tramways department. 
See “Official Notices” June 13th. | 


Swansea,—July 10th, Conduits, cables, pilot wires, 
stroet boxes, &., for the electricity department. See Official. 
Notices " to-day. i 

Sydney.—July 23rd. Complete system of high and low 


5 cables, and of arc lamps for street lighting, for the 
unicipal Council. See “Official Notices " June 13th. 


Valparaiso.—September 1st, Construction and equip- 
00 electric tramways. Further particulars from the Chilian 
ns 


Willington Quay.—July 4th. The Willington Quay - 


and Howdon Industrial Society, Limited, invite tenders for 
electrical apparatus for power and light at their Bewick Road 
poe Specifications and plane, with schedule of quantities, can 
had on payment of a fee of 58. Tenders to be lodged to-day 


with the chairman of the Committee. 
Wigan.—July 14th. 1,500 yds. cable. See “ Official 


Notices " to-day. 


- 


OLOBED 


Barnstaple,— Tbe T.C. has accepted the tenders of the 
Electrical Company, Limited, and the Simplex Steel Conduit 
Pra Limited, for fittings for 300 lights at a gross cost o 


Permanent way, overhead 


Barton.—The Board of Guardians has decided to light 
the workhouse by electricity, and on June 18th the tender of 
Messrs. Browett, Lindley & Co., Ltd., for a compound engine and 
dynamo, at a cost of £591, wes accepted, together with that of 
TTN Collier & Co, of Manchester, for lamps and wiring, for 


Bath.—The City Council has accepted the following 
tenders, selected by the engineer, Mr. Teague, from amongst those 
received for additional plant:—Steam dynamos, Dick, Kerr and 
Company, London, £4,246; motor alternator, Dick, Kerr & Com- 
pany, £375 ; balancer, Dick, Kerr & Co., £250 (the tender for these 
three items is now reduced to £4,451); transformers, Ferranti, 
Limited, Hollinwood, £674; arc lamps, Johnson & Phillips, 
London, £113 93. 6d.; cables, Callender's Cable Company, London, 
£1,081; meters, Johnson & Phillips, London, £565 10s.; total 
£7,304 19s. 6d. ; 


Bristol.—The Electrical Committee have accepted the 
tender of Messrs. Clarke, Chapman & Co., for feed and general service 
pumps, and the tender of Messrs. Doulton & Co., for water softener 
for the Temple Back works. 


Dartford.—The Lancashire Dynamo and Motor Com- 
pany, Limited, have received the order for a 300-Kw. generator 
through Messrs. Reavell & Co., of Ipswich. 


Dewsbury.—The Electricity Committee of the Dewsbury 
Corporation have accepted the tender of Messra. Cowans, Limited, 
of Salford, for the erection of a traction switchboard. 


Glasgow.—The Corporation have accepted the tender of 
the Telegraph Manufacturing Company for extensions of switch 
board in the central telephone exchange for an additional 1,000 sub- 


scri bers. 


Ilford. — The U. D. C. has accepted the tender of Messrs. 
Rhodes & Webster, of Brad ford, for three motors for the pump- 
ing station 


London. — The London County Council has accepted the 
tender of W. Jones & Sons, amounting to £4,187, for the erection 
of a temporary generating station on land adjoining the works of 
the South London Electric Supply Corporation at Loughborough 
Junction. 


London.—The London County Council received thie 
following tenders for the wiring of fire brigade stations :— 


BATTERSEA STATION. 


Cramer & Co. (recommended for acceptance) £107 10 0 
D. Assersohn a d se T 2 M" atk 172 10 0 
Jackson Bros nem Vs aie sos a is 133 18 0 
Mossop & Co.  ,. T T xe oe ve T 146 5 0 
Lawrence & Co. .. os «s vs z - PE 156 15 0 
C. O. Clark & Co... EN m E Vs aa «d 175 0 0 
Baily, Grundy & Barrett 225 0 0 
Barron & Woodward 225 0 0 
CaMBERWELL STATION, 
Cramer & Co. (recommended) Ds 94 10 0 
D. Assersohn - al zs - bs E T 109 10 0 
Jackson Bros.  .. eie si L4 ae 28 ay 121 8 0 
Clark & Co. " as = s ws 125 0 0 
Mossop & Co. 129 11 0 
Lawrence & Co. .. € " "T" Na - ii 142 0 0 
Barron & Woodward  .. - js ee . .. 195 0 0 


BaArrRRSEA RIVER STATION. 


Cramer & Co. (recommended) 85 10 0 
D. Assersohn T e" : T a 104 0 O0 
Jackson Bros X - di m ats - 11117 0 
Mossop & Co. s a d - Mia S 120 0 0 
Lawrence & Co. .. i vs m 130 0 0 
Clark & Co. bs Ss 828 . 2 5 1 2X 135 5 0 
Baily, Grundy & Barrett i x ds - we 165 0 0 
Barron & Woodward .. — m ec - ie 198 0 0 
BaTtTTERSKA PARK ROAD SUR-SrArTriox. 
Cramer & Co. (recommended) 8 oe v zs 85 19 Q 
D. Assersohn n be E F " m . 48 0 0 
Mossop & Co. js P oe S zs T wi 58 11 0 
Baily, Grundy & Barrett js l «s gd M 60 0 0 
Clark & Co. 8 Ee ies E " h 60 0 0 
Jackson Bros.  .. fs 8 as 3i es d 60 19 0 
Lawrence & Co, .. z we ee - $a 67 10 0 
Barron £ Woodward .. i s s E T" 90 10 0 


Swansea.—The tender of the Mannesmann Company at 
£1,065 has been accepted for the pipe work, valves, &c., for the new 
machinery at the electric light station. 


Sweden.—The Diesel Motor Company. of Stockholm, 
bas secured a contract for a Diesel motor of 1920-m.pP. for the 
central station of the Ostersunds Electriska Actiebolaga, Ostersund, 


Tynemouth.—The tender of tlie Lancashire Dynamo 
and Motor Company, Limited, for balancer has been accepted. 


Worthing.—The T.C. has accepted the following tenders 
for supplies to the electric light works: — Messrs. Mather & Platt, 
Limited, for au additional dynamo at tbe generating station 
via Mr. Thompsou, Wolverhampton, for an additional boiler, 
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“ Electrical Review " Contents,—It has been thought 
by some of our friends that it would be of service if in the current 
issue of the ELECTRICAL REVIEW there were given each week a note 
of the contents of the preceding week's issue, so that it may be 
cut out and mounted on card for easy reference. As we are always 
anxious to meet the wants of our readers as far as possible, we have 
decided to adopt the idea. The list of contents of our June 27th 
issue will accordingly be found in our advertisement pages to-day. 


Fatalities, Fires and other Accidents,—An inquest 
was held at Stockton on June 23rd, into the death of J. R. J. Beans 
(44), which occurred at the Stockton electric power station. De- 
ceased's widow stated that he had only been in the employ of the 
Corporation about a week previous to the accident, which occurred 
on Wednesday, the 11th inst. She had visited her husband at the 
hospital, and he had told her that he was wrapped in flames when 
he received his injuries. Mr. Smith, chief electrical engineer to 
the Corporation, said there had never been any report of the 
slightest back-draught blowing open the furnace door previous to 
the accident in question. He was of the opinion that an explosion 
of flue gases bad taken place in the main flue, or economiser, and 
that had caused a back-draught. He thought the explosion 
might have been caused by the gases accumulating in the flues. Mr. 
Smith said the boiler at which the explosion occurred had been 
working since December, 1900. In reply to Mr. Faber, he stated 
that two other similar accidents had occurred the same night, one 
30 minutes after the one in question, and the other about 45 
minutes after the second. In his opinion these were caused by 
the same operating reason. There had been successive accumula- 
tions of flue gas. Jno. Sowler, said ke was called, after the 
accident, to take the place of Beans. He made the fire up twice, 
and then, whilst engaged in raking out the fire, flames rushed 
out and severely burned his right arm and the right side of his 
face. The jury returned a verdict “that deceased had died 
from burns accidentally received, and that no blame was attachable 
to anyone.” 


Seven woodchoppers, driving in a coster’s barrow along the main 
road to Isleworth, suddenly turned in front of an electric car, 
and were all thrown out, one of them having his leg broken. 

The depdt of the Barrow tramways, owned by the British 
Electric Traction Company, caught fire on Saturday morning. 
The roof of the building fell in before the brigade arrived. 
Ten steam tram engines and four tramcars were completely 
destroyed, and the rest were considerably damaged. The B.E.T. 
Co. have just entered into an agreement with the Barrow Corpora- 
tion for a lease of the tramways, and have decided to put down 
electric traction. It is probable that Barrow will be without any 
tram service until the conversion to electric traction has been 
accomplished. 


Damage to the extent of about £50,000 has been caused by a fire 
which broke out at about midnight on Friday at the premises of 
Messrs. Goddard, Massey, & Warner, engineers, Nottingham. A 
large quantity of machinery has been ruined, and between three and 
four hundred people are thrown temporarily out of employment. 
The business premises of Messrs, Furse & Co., electrical engineers, 
of Traffic Street, Queen's Walk, Nottingham, were badly damaged 
as the result of this fire. The gable end of a wall fell uoon the 
roof of the premises of Messrs. Furse & Co., and broke a quantity 
of valuable machinery and fittings. The damage is covered by 
insurance. 


On June 21st, a boy named H. A. Triptree, aged 13, who visited 
Southend with an excursion party, was paddling on the beach when 
he climbed up one of the piles which support the tram rails of the 
pier. Apparently unobserved, he got on tbe track, placed his 
bare foot on the conductor and received a shock. He then fell on 
to the conductor and the outer rail. He was instantly killed, 
and dropped through the girders among his companions below, a 
distance of about 16 ft. He was much burned about the thighs and 
neck. The tramway has been opened for 10 years, and about 
960,000 visitors pass on to the pier annually, but this is the firat 
accident of the kind. | 


At Bradford on June 29th, at 7.30 p.m, an electrie car, which was 
standing at the Thornton terminus minus its driver, started off on its 
cwn accord. One account says that, gaining impetus, the vehicle 
was soon running at express speed, and the passengers, in their 
Írantic endeavours to escape, jumped off. Mrs. White, the wife of 
a Heaton farmer, was killed almost instantly, alighting on her head, 
and her Bon was severely injured, having to be removed to the 
Bradford Royal Infirmary. Six other persons were injured. 
Our Bradford correspondent says that the car had contrary to 
regulations been left by both the driver and conductor, and had 
b.en standing for some minutes. Eventually it beganto move off 
down a slight gradient, and one by one many people jamped off. 
Eventually a passenger with a cool head took the slipper brake in 
hand and pulled up the car. One of the witnesses at the inquest 
declared that he saw a man move the lever at the back of the car, 
as he got on to it. It was pointed out that the regulations 
efficiently provided against such an occurrence as this, and the jury 
found that the driver or the conductor, or both, were to blame, 
though not crimimally so. Counsel, who appeared for the Corpora- 
tion at the inquest, promised tbat the authorities would do every- 
thing in their power to enforce compliance by the drivers and con- 
ductors with the regulations framed for the safety of the public, 
and he held that they had done so in the past. 


The Morning Post Rome correspondent says that a few days ago 
there occurred an accident on the electric railway between Milan 
and Porto Ceresio in which several passengers received injuries, and 
which might have resulted in serious loss of life but for the presence 
of mind of the conductors in promptly applying the powerful brakes. 
The Porto Ceresio Railway is worked on the third-rail system. The 
line is a single one, and trains ought never to leave a station until 


the station-master at the next station telegraphs that the line is 


clear. It seems that the station-master of one station telegraphed 
to another station-master to stop the up train because he was dis- 
patching the down train. Without waiting for the answer to his 
message, he dispatched the down train, but a minute later he learned 
from the other station that the up train had left a moment before 
his telegram arrived. The inevitable collision took place on a part 
of the line where the gradient is comparatively steep, and where & 
curve allows only a smal! part of the track to be visible at one time. 
Consequently the conductors of the two trains, each travelling at 
40 miles an hour, had only 3 seconds in which to apply the brakes 
and to lessen the shock. One of them merely put on the brakee, but 
the other, in addition to using the brakes, reversed tbe current, 80 
that his train came to an immediate standstill. But for tue fatality 
of the trains having met on a curve, the action taken Ly the two 
drivers would have prevented the collision; and as it was, the 
revereal of tbe current by one of them lessened the shock to a con- 
siderable extent. 


On June 2lset, while the men employed by Callender's Cable 
Company were laying the cables and wires under.the pavement 
between Pool and Tuckingmill for the purpose of the electric 
lighting of Redruth, a wall, which buttressed au old mine burrow 
to the west of Pool, collapsed, completely burying one of the men, 
who afterwards succumbed to his injuries. 


At Dublin on June 29th, whilst a nurse was wheeling a peram- 
bulator, in which were two little children, along the quays, an 
electric tram collided with the perambulator and smashed it. Oae 
of the children was killed, and the other badly injured. 


Perhaps the most serious tramway accident which has occurred on 
English lines happened last Saturday night at Huddersficld. One 
of the municipal electric lines which had just been completed, was 
the Almondbury section. In coming down the latter half of the 
gection, which is very steep, the trolley wheel left the wire, extin- 
guishing the lights of the car. It is reported thut the driver lost 
control of the car, and failed to round a curve near the main line. 
The car crossed the metals and dashed between the poie used for 
supporting the trolley wires and the front of the Somerset Arms 
and a grocer's shop beyond. Mrs. Moorhouse, of Longley, who was 
on the pavement, was forced through the shop wicdow, and so 
injured that she died on the way to the infirmary. Her daughter 
Marion was found dead in the shop. Mrs. Edward Taylor, of 
Almondbury, was on the car at the end where the full force of the 
concussion was felt, and received such injuries that she died after 
admission to the Infirmary. Many others were slightly injured, 
some of them seriously. The car, which is of the newest pattern, 
was afterwards tested, and the brakes were found to be in good 
working order. 


Mr, Trotter's Demonstrations. — Our readers will 
doubtless have in mind the attitude we took up when commenting 
upon Mr. Trotter's famous paper on shocks from 500 volts, and the 
deductions he arrived at from his equally remarkable battery 
experiments. We could scarcely wish for anything more convincing 
that our contentions were correct than the following illogical pro- 
nouncement recently published by an esteemed contemporary. 
Touching upon the death of a youth at Southend from the 500-volt 
tramway rail, the writer thus concludes :— 

“This sad fatality serves to illustrate the fact, which Mr. Trotter's 
demonstrations were designed to emphasise, but which the public 
is very apt to overlook or misunderstand, viz, that when properly 
treated, the 500-volt bare conductor is not a serious danger, but 
that when meddled with, its possibilities of working evil are 
immense." 

Ifa gun is pointed at one person by another, who pulls the trigger 
without knowing the weapon is loaded, and the individual aimed at 
falls dead, then, on the reasoning adopted by our contemporary, it 
proves that a gun is not & dangerous thing when properly treated. 

Mr. Trotter asserted that neither the man in the street, nor the 
man on a car, runs any risk of taking 500 volts skin to metal. 

Our contention was that papers such as that read by the technical 
adviser to the Board of Trade, which seek to minimise, if not 
actually to ridicule, the effects of the dangers to which many of us 
may at any moment be exposed, ate far more conducive to the 
increase of fatal shocks than to safeguarding the public against 
them. 


An Invitation to Montreal.—New York Electricity 
says that the British Institution of Electrical Engincers will be 
invited to attend the next annual meeting of the American Institute, 
which will be held at Montreal. 


The Engineer Branch of the Royal Navy.—More 
painful reading than the May number of the Transactions of the 
North-East Coast Institution of Engineers and Shipbuilders it would be 
hard to find. It deals chiefly with the position of naval éngineers, 
and it is impossible to read the account of the deputation, in July 
last, to Lord Selborne, and the answers of the noble lord, without 
feeling that the interests of the Empire are being worse than 
tritled with by the Admiralty. Lord Selborne, it will be remem- 
bered, confined his reply to the deputation to a series of I don't 
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admit this, or that, or t’other, which is admitted and deplored by the 
whole body of British shipping interests. Do we not all know that 
the complement of engineers is woefully short? Is it not common 
knowledge that the naval stoker is under-fed, and gets tea-wash 
when he comes off watch, where the mercantile stoker gets oatmeal 
hot? Too many absolute breakdowns have already occurred, as in 
H. M S. Junnibal and Repulse, for the country to be soothed 
by Selbernian platitudes, We are glad to see that the 
members of the North-East Coast Institute did not mince 
their words when they were called on to discuss the practical 
refusal of the Admiralty to do anything. The whole troable seems 
to arise from the older naval officers, who despise machinery aud all 
connected with it, and have the ear of the Lords of the Admiralty. 
The result of this policy is that the Navy cannot get engineers 
sufficient for its needs; we are nearly 20,000 men short of bare 
efficiency. Lord Selborne could do no better than referto the War 
Office as a pattern or parallel. Thie, with the lamentable exhibition 
before him of the South African War, only shows the tone of mind 

d by First Lords. As Prof. Weighton asks, are we to wait 
for a naval Boer war to reveal the shortcomings of the Admiralty ? 
The tronble must be with the constitution of the Board. It appears 
to be a mere haphazard concatenation of a few men who have 
ceased to worry over the Empire's safety. Already the woeful 
disaster of the Belleville boiler installation has been hushed up. 
Even the report of the Committee does not appear. When it does 
appear it may contain very toned-down criticism, and so the farce 
goes on, with the income tax at 1s. 3d., and ships without men and 
with rotten boilers. How can the country be safe if the control 
of the Navy is in the hands of men who, either of tbeir own 
initiative. or by advice, committed us to the Belleville 
boiler? How can it be safe when the First Lord is so opposed to 
reform, that, to quote Prof. Weighton, he states in no ambiguous 
langvage that the engineer branch adequately performs its functions; 
that therc is no want of discipline in the engine room or stoke- 
bold; tha“ there is no lack of men; that the Admiralty get all they 
ask for, and that it is not expedient t> include the engineer element 
on the Board of Admiralty. Lord Selborne, in fact, practically 
denied every fact brought forward. It is high time that the 
Admiralty were swept away to make room for better men, who would 
show themselves capable of grasping the conditions which will 
make or rar this Empire. 


Conversazione of the Institution of Electrical 
Engincers.— The annual conversazione of the Institution was held 
on Tuesday last at the Natural History Museum, some of the side 
galleries of which were thrown open in addition to the central hall 
and galleries. The President and Mrs. Swinburne, supported by 
members of the Council, received the guests, who numbered upwards 
of 1,600. The members of the Incorporated Municipal Electrical 
Association, and the foreign delegates to the International Tram- 
ways aud Light Railways Congress, were specially invited, and 
among these present were Lord Vaux, General Sir C. Wilson, Sir 
H. Mance, Sir Hiram Maxim, Sir W. H. Preece, Profs. W. Grylls 
Adame, 8. P. Thompson, and J. M. Thomson, Generals Festing and 
Webber, Col R. E. Crompton, Mrs. Hertha Avrton, Messrs. 
Edmunds, Ferranti, Gavey, Langdon, McMillan, Rider, Siemens, 
Scotter, Swan, and other distinguished guests and members. 

The hall was brilliantly lighted with arc lamps, and the decora- 

tions were both tasteful and abundant. The string band of the 
Royal Engineers, by permission of Major-General Sir T. Fraser, 
K.C.B., &c., under Lient. J. Sommer, performed a capital selection 
in the central ball, while the Leoni Ladies’ Quintette discoursed 
sweet music—in the gallery of Fossil Mammalia, of all places! 

At 11 p.m. the firet verse of the National Anthem was sung by 
members and guests, accompanied by the bands, this method having 
been adopted of expressing congratalaiion on his Majesty's rapid 
progress towards recovery. As usual, the proceedings were marked 
by the greatest sociability, and by the camaraderie inseparable from 
members of the electrical profession. 


The Incorporated Municipal Electrical Association. 
—The seventh annual convention of this Association commenced on 
Wednesday morning in the lecture theatre of the Institution of 
Mecbavical Engineere, Storey's Gate, Westminster, by kind per- 
mission of the President and Council. The chairman of the 
London (ounty Council, Sir John McDougall, niet and welcomed 
the members and friends of the Association in a commendably brief 
speech. The means of locomotion in London, he said, should be of 
the very best, and the Municipal Electrical Association must con- 
sider what form it should take. The electric light was a comfort 
to the rich, bat the electyic tramcar was the poor man’s carriage, and 
was both comfortable and convenient. The members of tbe As3ocia- 
tion must encourage municipalities to push forward matters elec- 
trical in all direct ions. 

Mr. Rider, this year's President, in thanking Sir Jobn for his 
welcome to the members, offered the congratulations of the 
Association upon the honour which had just been conferred upon 
him by bis Majesty the King, and then delivered his Presidential 
address, which may be found in our other columrs. After a vote of 
thanks, proposed by Mr. Alderman Pearson, of Bristol, had been 
geconded and carried, Mr. Rathven Murray was called upon to read 
his paper on " Double-Current Generators aud their Application.” 
A lengthy discussion ensued, in which Messrs. Wordingbam, 
Mouttain, Esson, Faraday Proctor, Barnard, Gay, who years ago 
had prophesied what Mr. Ruthven Murray had there propounded ; 
Scott (America) whose remarks were wholly practical, the double- 
current generator having been in extensive use for some years in 
the States; and Rider, took part. Mr. Murray having replied, 

Barvard’s paper on High-tension Continuous Current 


Systems” was read, and discussed by Messrs. J. F. C. Snell, ö 


Wylie, Shawfield, Mountain, Burnett, Chamen, Ferranti, and 
Wordingham. Speaking generally, the tone of the discussion was 
against the views advanced by both authors. 

The afternoon was devoted to visiting the generating station of 
the Central London Railway at Shepherd's Bush, that of the 
Metropolitan Electric Supply Company, Limited, at Willesden, and 
the Works of the Incandescent Electric Lamp Company, Limited, 
Brook Green, W., where the Robertson lamp. is manufactured. 

The attendance did not strike us as being quite so large as at 
Glasgow last year, but the attraction of the review of Indian troops 
withiu a stone’s throw of the conference may have had some 
influence on the numbers present. In any case, however, Mr. Rider 
aud the council have every reason to feel satisfied with the first 
day's proceedings. 


The Cape Town Exhibition.— The scheme for holding 
a British and Colonial Exhibition at Cape Town for a period of 
four months from November, 1903, to February, 1904, is making 
progress. The patronage of Lord Milner has been secured, while 
others whose support has been enlisted are Sir J. Gordon Sprigg, 
the Mayor and Corporation of Cape Town, the Chamber of Com- 
merce of Cape Town, Sir Frederick Young, K.C.M.G., vice-presi- 
deut of the Royal Colonial Institute, and others. It has been 
arranged that the Chamber of Commerce and the Town Council of 
Cape Town, representing the leading merchants and business men at 
the Cape, shall appoint an advisory brard, in order to forward the 
arrangements and interests of manufacturers participating in the 
Exhibition, the main object of which is to bring the machinery and 
industrial products generally of Great Britain and tbe Empire 
before the South African consuming public. The site upon which 
the Exhibition is to be held adjoins the Botanical Gardens, and is 
within five minutes’ walk of the Town Hall. The promoter and 
general manager of the Exhibition, Mr. A. P. Baker, who is now in 
England, will return to South-Africa in November, when the pre- 
liminary works will have made considerable progress.— The Times. 


Electric Traction for Mines,—The Sydney Daily 
Telegraph, in a Broken Hill dispatch for May 15th, stated that the 
electric traction plant lately installed at the 610 ft. in the Pro- 


prictary mine was that week to be put into regular service. It was 


to run over approximately 5,500 ft of track already laid, including 
cross-cuts extending from the Delprat shaft to nearly as far as Block 
10 boundary. The plant comprises a small electric locomotive, 
-which develops about 15 H.P., and on the level track runs at about 
8 to 10 miles an hour. The motive power is obtained froma direct 
current generator at 220 to 240 volts, put down for the purpose of 
developiug power sufficient to supply two or three locomotives of the 
same 8 ze. It will easily bandle 20 trucks or more if wanted. One 
horse cannot convenient) y draw more than fiveorsix fulltrucks. Should 
this principle be extended throughout the mine, surface and under- 
ground, it will throw over 100 horses out of service. About 15 


horses are employed below the surface cach shift, aud these have to . 


be carried up and down every change, which entails considerable 
expense aud loss of time. 


Alcohol as a Fuel in Germany.— A recent article 
on this subject in Cassier's Magazine, by Mr. F. H. Mason, pointe 
out the modern development of the German alcohol business. 
The German spirit is distilled from the potato, wbich grows plenti- 
fully on the sandy soil of North Germany. The process of 
distilling potato spirit is cheap. The beet sugar molasses is 
another source of alcohol, and in 1901 Germany used in trade 
over 30 million gallons of these rough alcohols, denaturised 
by methyl or other disagreeable substance, and untaxed. 
This methylated spirit, as it may be termed, is used largely 
in spirit motors, and it has the advantage of smelling less offen- 
sively when burned than the filthy petrols which render the 
upper Thames less pleasant than formerly. The German spirit 
industry had an Exhibition in Berlin this spring, where were chown 
not only the processes of spirit manufacture, but motors and 
vehicles driven by spirit, as well as other apparatus for ita con- 
sumption, and its usesin the arts. Theoretically, alcohol is said 
to have but three fifths tbe thermal value of petroleum, but in a 
motor it is said to give an effect of 28 per cent. against the 15 per 
cent. of petroleum products. Its present price is about 7d. per 
gallon (U.S. gallon of 231 cubic in. is probably intended), or 
15 marks per hectolitre, and at this it will compete with steam or 
any other form of heat energy for powers less than 20 n P, 
especially on the farms where it is produced. It is used for 
power and for cooking, also for lighting with mantle burners, in 
. Which capacity it leaves petroleum behind, aud approaches elec- 
tricity in illuminating power. Much of Germany's chemical 
industry is due to a plentiful supply of cheap alcohol; German 
law has been framed to exempt industrial alcohol denaturised by 
pyridin, picolin, benzol, talnol, aylol, aud similar products, and the 
exemption has, it is claimed, produced 10 times the profit of the 
old tax. At the same time, considering the limited food of many 
of Germany's millions, it is open to question whether the assistance 
given to alcohol production by the tax, which, we presume, exists 
on petroleum products, has not drawn from food production Jand 
that could have beeu well employed to grow food, in place of crude 
alcohol to exclude petroleum. Presumably fuelof some kiad must be 
consumed in distilling alcoho), though the bulk of the energy neces- 
sary to compound an alcohol is given by the sunlight, which main- 
tains the living organisms of fermentation. For each pound of 
spirit distilled, a fraction of the spirit burned would find the heat 
of distillation. Here, however, it is to be remembered that each 
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pound of epirit distilled represents other pounds of water raised 
to 180° F., but of the economies of manufacture of alcohols the 


article does not treat. Ethyl alcohol, or true alcohol, has the for- 


mula C;H.O, a density of 23, and molecular weight 46. Its vapour 
weighs 012857 lb. per cub. ft. and it requires 9:074 times its 
weight of air in combuttion, or 2:037 times its weight of oxygen, 
or three times its volume of oxygen. Its comparatively low 
calorific capacity is due to its oxygen contents being , or fully 
one-third of its total weight. Alcohol is in a sense already partly 
water, and may be written C.H, . H.O, or hydrated ethylene. The 
calorific power of ethylene is 21,927 B. T. U., that of alcohol 12,744 
only. The addition of methyl, which contains double the water 
that ethyl contains, still further reduces the caloritic capacity, which 
for methyl is only 9,596. Benzene, on the other hand, bas a 
capacity of 18.094; ethylene of 21,927; methane of 24,017; 
acetylene of 21,856 ; ethane of 22,338, figures which, less the effect 
of endothermism, correspond with the ratio of oxygen required to 
effect combustion. The petroleums contain little or no oxygen, but 
have the composition C, Ha,, and are thus of much higher calorific 
capacity than the alcohols. The latter, it is true, burn with a 
smokeless tlame, probably from the presence of tbe molecule of 
water in their composition. The figures for the various hydro- 
carbons and alcohols most known are given in Kempe's “Year 
Book,” p. 148 et seq. 


Appointments Vacant, — Station superintendent at 
Hammersmith at £200 per annum; electrical engineer for Cleck- 
heaton at E200; engineer-in-charge for Paisley; shift engineers, 
inspectors, clerks and others for the Bournemouth tramways de- 
partment. 


Roard of Trade and Electric Traction.— We under- 
stand that on Wednesday a conference took place at Westminster 
between Sir F. Hopwood and Sir H. Jekyll, of the Board of Trade, 
and the representatives of various municipal and other bodies 
relating to the new electric traction regulations of the Board of 
Trade. 


Personal.—Mr. W. H. Booth has fixed his permanent 
oftice at No. 2, Queen Anne's Gate, Westminster, and with a 
colleague, will deal with questions for testing, steam engineering, 
furnaces and conibustion, water supply and hydrogeology, electric 
traction and power distribution. 


' Gas Plants for Motive Power.—We have received a 
copy of & lecture on power gas, by Mr. Gerdes, of the firm of 
Julius Pintsch. Oneof the items empbasised in this lecture is that 
& light bell governor placed on the gas pipe greatly conduces to 
regular working, and that dependence sbould not be placed on the 
main holder. Is not this, after all, the equivalent simply of the 
india-rubber bag of the town gas-engine? Mere enlarged chambers, 
of course, will not do; the chamber should possess the power of 
rapidly contracting in volume. The author proposes a combined 
water gas and poor gas plant. He uses 12 K of carbon to produce 
29:3 M? of- hydrogen and 22:3 M* of carbonic oxide. This is bis 
water gas. It weighs 30 kilos. Then he uses 12 K carbon, from 
which he gets another ?2:3 M" of carbonic oxide and 41:2 M“ of 
nitrogen. This weigbs 79˙8 K. Finally, for loss of heat and inefficiency 
he assumes to nee 6 K of carbon, out of which he produces 1115 M* 
of useless carbonidioxide with 41:2 M? of nitrogen, weighing 73:8 K. 
The total use of carbon is £0 K, and the total gas is 183:6 K, con- 
taining 22:3 cubic metres of hydrogen, 446 of carbonic oxide, 
1115 of carbon dioxide, 82:4 of nitrogen. or a total of 160°45, of 
which over a third is combustible, or, say, 414 per cent. by volume, 
with a calorific capacity of 1.200 calories per cubic metre of the 
whole product. A separate boiler to produce the gteam required uses 
a fourth or a third as much fuel asthe gas producer, which seems to 
be a heavy price to pay for the additional percentage of combustible 
gas above the product of an ordinary dry producer To reduce 
plant and expense to a minimum, experiments have been made to 
run on the suction principle, the engine drawing its gas from the 


furnace, and the air iuto the furnace or producer, dispensing with 


boiler and gas holder, the escaping gas at a temperature of 500° to 
700° C. being utilised to generate the 10 per cent. by weight of 
steam required for 1836 K of gas. The 18 K of steam contain 
11,520 cal ries. If of the escaping heat of the gas only 500° be 
utilised, this would represent 20,196 calories on a basis of an average 
specific heat of 0:22 and a weight of 183°6 K. Thus the escaping gas 
should be more than sufficient to generate all the required steam. 
The plant censists of producer, gas cooler, or steam generator, con- 
denser, purifier and governor. The whole interior is kept below 
atmospheric pressure by the action of the engine. The producer is 
charged through a rotating gate valve, and cleaned below at an 
ordinary door without interruption of work. The producer is 
entirely closed below the grate level and draws its air from outside, 
whither any gas must travel if from any cause a plenum should 
occur in the apparatus. Various other precautionary appliances are 
proviced to clear away gas from parts to be cleaned. With plant 
and engines at He y- Verviers, the size of which is not stated, 
the full load fuel consumption was 0:64 K per B. H. P.-hr., or, 
soy, 1'4 lbs. of inferior coke containing 20 per cent. of water 
and asb. The first engines used 34 cubic metres of gas per H.P.-hr., 
but a new engine, with au additional 3 atmospheres of compres- 
sion, requires only ?:R metres, and ultimately it is expected to get 
down to 0 5 K of coke per n.P.-bour. With Belgian anthracite only 
044 K was needed. In setting a suction plant to work, the pro- 
ducer sbould be first raised to íncandescence by a fan. It is 
acknowledged tbat previous patents for suction gas producers bave 


been taken out, but it is claimed that they did not succeed.. How- 
ever, we believe the Taylor plant is a success, and is at work at 
Messrs. Horne's works at Islington. "The old Neigand patenta 
referred to by Mr. Gerdes belong to Messrs. Korting, who only 
dropped them because thev cónsidered pressure gas planta to be 
better. One of the speakers in the discussion which followed 
seemed to be surprised that Mr. Gerdes should have found 
difficulty in using gas of 780 calories capacity per cubic 
metre, as be had himself used gas successfully as low as 629 
calories; 7&0 calories is about 873 B. Th. U. per cubic foot. 
This is a question of some interest. It was the excuse of low 
calorific capacity that was made to do duty by the unthinking 
opponents of blast furnace gas utilisation. Compression of the 
charge, of course, explains why sucb poor gas can be readily ignited. 
If the calories per cubic metre be divided by 9, the quotient will 
be very nearly the British thermal unite per cubic foot, so that the 
low figure of:629 calories is almost exactly 70 B.Th.U. per cubic foot. 
The correction of the result by 1 per cent. will give the true result 
with great approximation. Thus 810 calories per M = 90 + ‘90 = 
90:9 B. Th. U. per cubic foot; or still better,the calories divided by 9, 
and the result increased by one-ninetieth, will be closer still, as 
810 +9 = 90. 90+ „of 90 = 91. In these days of gas engine 
literature, it is convenient to have such approximations in mind for 
mental comparisons. 


Partridge Sparklet Fuse.—Referring to our article on 
this invention, wbich appears on another page, we understand that 
the device has been patented in America and Germany, as well as 
in this country. 


THE CENTRAL STATION ENGINEER. 


LI 


THE Gravesend Town Council, on June 25th, appointed Mr. 
McInnFs as resident electrical engineer for a period of five years 
at a salary of £250 a year. 

Mr. J. B. EpwuNDsoN, who has resigned his post of resident 
engineer to the Angus Electric Light and Power Company, 
Limited, Brechin, was presented with a case of sterling silver and 
ivory fish knives and forks by the directors, staff, and employcs of 
the Brechin and Montrose districts. Mr. Edmundson afterwards 
left for Camborne, Cornwall, previous to taking up his new post 
at Glossop. Mr. Dixon, late assistant at Motherwell, has been 
appointed Mr. Edmundson's successor. 


CITY NOTES. 


Thomas Parker. Limited. 


Tre eighth annual meeting was held at the offices, Wednesfield Road, 
Wolverhampton, on Monday, Mr. W. Thomas presiding. 

The CHAIRMAN expressed regret at the absence of the chairman, 
Alderman C. T. Mander, through a recent accident. As to the 
report, on the face of it matters did not look quite so favourable as 
last year, but things were quite as satisfactory as they could expect. 
They had passed through a time of great trade depression—a 
depression which was extraordinary, especially in some trades. In 
one or two with which he was connected nothing like it had been 
previously felt. The company, in his opinion, went through it 
very well indeed. Since they commenced the business in 1894, 
they had paid dividends amounting to 60 per ceut., and he thought 
that an exceilent record for sach a business, which was a splendid 
property. They had 20 per cent. more orders than at the corre- 
sponding period of last year, and the prices of materials were much 
reduced, so that altogether they were much better off. 

Mr. Tuomas PARKER. in seconding, said they had not up to the 
present taken the public much into their confidence in respect of 
the management of tbe business; but he might say, in regard to 
the balance-sheet, that tney had had one large debt which nad to 
be provided for, and that they bad fully depreciated the machinery, 
&c., of the company to an amount much larger than wasthe rule with 
such concerns. Although tbey did not carry so much forward to 
the reserve fund, he thought tney were very well off indeed, and 
there were plenty of orders in the shop, which was cause for 
congratulation. 

The report was adopted. 


Rand Central Electric Works. 


THE report for 1901, to be prerented at the meeting on 8th inst., 
expresses regret that the war prevented the resumption of 
operations until September 22nd, 1901, and that from January 20th 
to that date the whole of the plant was lying idle and totally 
uoremunerative, as the board were of opinion tnat it would be 
highly danrerous to re-start the works without having such 
military protection as would practically ensure immunity from 
further raids. The statement of accounts shows a loss of £9,570, 
and adding thereto the amount set apart for depreciation, Viz., 
£8,710, and the balance brought forward from 1899 of £6,951, there 
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i a total debit balance of £25,231. The revenue from all sources 
amounted to £8,529, as compared with £25,395 for 1900. and the 
working expenses, including depreciation, to £26,809, against 
£92,848 for the previons year. The revenue derived from the 
mpply of power amounted to £7,870, as against the revenue for the 
previous year from the same source of £24,470. The contract 
with the Johannesburg Municipality alluded to in the last report 
bas been duly completed, and is yielding a satisfactory return to 
the company. The municipality bave already given notice that 
they will require the full amount of power contracted for—viz., 
600 kw. within about six months’ time, and 700 Kw. from January 
lst of next year until the expiration of the agreement. From tue 
returns to hand for the present year, which show a large increase 
each month (the power supplied for April being more than double 
that supplied in January), the directors hope that when next they 
have the bonour of calling the shareholders together they will be 
ins position to report that an increased and remunerative share of 
the business which it is expected will accrue as a result of the 
cessation of hostilities in South Africa has been secured by the 


company. 


South Wales Electric Power Distribution Company. 


Ti Financier and Bullionist says that the directors of the South 

Wales Electrical Power Distribution Company, Limited, state that 

the sale of the Act of Parliament obtained by the company in the 

sion of 1900, and of the various contracts entered into by it, 

tothe South Wales Electrical Power Distribution Company (the 

"Parliamentary " Company), in accordance with the agreement dated 

April Stn, 1902, and approved by the shareholders at the special 

general meeting held on April 29th last, has been duly effected. 

This sale has resulted in a profit to the company of £31,508 10s. 

The directors have determined to pay an interim dividend for the 

period to the 30th inst. at the rate of 10 per cent. per annum upon 
the amounts paid up from time to time in respect of calls due on 

ares. This dividend will he payable on the 30th inst. The sum 

of £1,300 for remuneration to the direetors, which was voted at the. 
pecial general meeting on April 29th last, has been paid, and out 
af the cash balance it is proposed to reserve the necessary amount 
lor the income-tax payable in respect of the £30,000 shares and 
debenture stock of the Parliamentary Company. 


United River Plate Telephone Company. 


Tar sixteenth annual general meeting of the proprietors of this 
company was held on Tuesday at Winchester House, Mr. J. Irving 
Courtenay presiding. j . 

In proposing the adoption of the report, the CHAIRMAN said the 
period dealt with in the accounts, the year ending March 31st last, 
bad been in many respects a trying one for all business in the 
River Plate. Short crops, followed by trade depression attended 
with many failures, were succeeded by political disquietude and a 
wer seare which seemed likely in December last to culminate in 
averitable crisis. However, fortunately for everyone concerned, 
that acate stage in the affairs of Argentine was averted, and a 
more settled feeling of security had been established than had 
existed fora long time in that part of the world—a condition which 
would be greatly strengthened by the arbitration treaty between 
Argentina and Chili. Such a series of adverse circumstances could 
not but leave ite mark on every business connected with the 
country—the rise in the gold premium being the principal result, 
Mud it was a watter of surprise that the rise did not reach a much 
higher figure than it did. The receipts of the company in the 
River Plate amounted to nearly £114,000, an advance of £5,300, and 
they would have been more had the gold premium remained 
at abort the average of the previous year. The balances 
in the accounts were, however, converted at a higher 
vate by 12 points than was tbe case a year ago. 
Similarly, maintenance charges showed an increase of £5,000, 
dne, in'a measure, to the higher gold premium. The full benefit 
of the continued growth of the business was, therefore, not appa- 
rent, although the improvement existed none the less. The capital 
outlay, £25,271, was £5,700 less than that of the previous year, 
although it was expected to be larger, and it would be substantially 
more during the current 12 months. Sundry debtors, £14,265, were 
less by £6,600, mainly on account of advance payments for material 
being less, Real estate in the River Plate was slightly more. 
Securities at cost, £120,568, was practically the same, but in view 
of their forthcoming capital expenditure, it would not remain much 
longer at that figure. Bills receivable amounted to £15,500, and 
cash at bankers and at call to £29,098, which were both substantial 
sums to have in the treasury. The capital items remained: the 
ame. They had now, for the first time, a full year's interest on 
the total issue of the preference sbares charged in the accounts, 
making £2,883 more paid ont of their profits. The reserve fund of 
£35,000 was another strong feature, and would be increased this 
year to £75,000. The balance of profit, £33,406, did not materially 
differ from that of the previous year; it would have been substan- 
tially increased had the gold premium remained the same. With 
the amount brought forward there was a balance available of 
£39,364. It was proposed to continue the dividend of 7 per cent. 
ou the ordinary shares, to place £20,000 to reserve, and carry for- 
ward £6,414. The company bad recently acquired the busi- 
ness ef the Provincial Telephone Company (the nd 
Telefonica de la Provincia de Buenos Ayres), in which they h 

long had an interest, comprising a system of telephone lines con- 


necting several towns with the City of Buenos Ayres, and ihaving 


exchanges in Bahia Blanca, Mardel Plata and other important 
places in the province. The lines and plant which had been 
acquired, were to be improved and considerably extended. The 
directors had some time since obtained from the province of 
Cordoba, & concession which was mainly dependent for its value 
upon a supplementary one being obtained from the City of Cordoba, 
and that had been recently obtained on favourable tetas. The com- 
pany was proceeding to place in that town a thoroughly up-to-date 
telephone system, which the directors were assured would prove 
satisfactory. The company had also other improvements and 
additions to the business in contemplation, aud these were ia pro- 
cess of being carried out. 

Mr. F. W. JoNES seconded the motion. . 

Dr. ELLIS proposed an amendment to increase the dividend by 
the payment of a bonus, but it found no seconder, and therefore 
fell through. 

The report was then adopted. 


Angus Electric Light and Power Company. 


THE annual general meeting of the above company was held at Mon- 
trose on June 18th, Dr. Stone, Montrose, presiding. The balance-sheet 
showed that the result of six months’ working had been a net profit 
of £43 4s. 54d. The capital account for Montrose amounted to 
£22,154 28. 6d, and that for Brechin to £18,904 21. 10d. The 
statement of electricity generated, sold, &c, showed that 12,513 
units were generated in Montrose and 18,233 in Brechin. 

The CHatRMaAN, in moving that the accounts and balance-sheet 
for the half-year ended December 31st last be adopted, said that it 
was satisfactory to be able to state that the result of the six months’ 
work, after paying all expenses, had been a net profit of 
£42 48. 54d., which the directors proposed to carry forward. It 
was very unusual that the company was at this early stage in a 
position of having made a profit at all. There had been a con- 
siderable movement in the way of introducing motors both in 
Montrose and Brechin. With regard to the lighting, applications 
were coming in very freely. 

Mr. J. L. AlRD seconded the motion, which was unanimously 
agreed to. 

Ex- Provost Scott, Brechin, was re-elected a director, while Mr. A. 
Middleton was appointed auditor in the room of Mr. G. G. 
Vallentine, Brechin, who is removing to London. 


- Edmundson's Electricity Corporation. 


THE report for the year ended March 31st last, presented at the 
meeting on Thursday, states that, including the sum of £2,202 
brought forward from last year, the net profit, after payment of 
debenture interest, amounts to £30,962, which, together with the 
premiums received on new issues of shares and debenture stock, 
amounting to £6,807, makes a total of £37,770 to be dealt with. 
After deducting dividend on the preference shares, paid and 
accrued, amounting to £6,701, and an interim dividend at the rate 
of 5 per cent. per annum on the ordinary sbares, amounting to 
£4,437, there remains a balance of £26,631, which the directors 
recommend should be appropriated as follows: — A final dividend 


on the 35,500 ordinary shares at the rate of 9 per cent. per annum, . 


making 7 per cent. for the year; dividend at the rate of 7 per cent. 
on 10,000 ordinary shares issued in October, 1901 ; dividend of 7 per 
cent. on tte deferred shares; to be added to reserve fund, £10,000, 
leaving to be carried forward to next account, £6,179. Since the 
last report a ceutral. station at Newport, Isle of Wight, has been 
opened, and powers bave been obtained for electric lighting at 
Ryde, Cowes and Ilfracombe. The undertaking of the Woolwich 
(District) Electric Light Company, Limited, in which Id mundson's 
Electricity Corporation has a considerable interest, has been sold to 
the Corporation of Woolwich upon terms which will allow of a 
returu of upwards of £2 asl are to the shareholders of that company. 
It is intended to complete the sale during the present year. During 
the year 10,000 preference shares, 10,000 ordinary shares, and £40,000 
debenture stock have been issued. j . 


Deutsch-Atlautische Lelegraphengesellschaft. 


THE general meeting of the Deutsch-Atlantische Telegraphen- 


gesellschaft was held at Cologne on the 30th ult. It was resolved 
to duplicate the company’s system tetweeu Emden and New York, 
and to raise the capital required by the issue of 4 per cent. deben- 
tures to the nominal value uf £1,000,000 iu bonds of £50 each. The 


4 per cent. interest on these debentures is guarauteed by a Govern- 


ment subsidy, a proportionate amount of which is held in trust for 
the debenture bolders. The debentures are redeemable at par trom 
1905. The meeting resolved, after making due provision for 
reserve, amortisation, &c., that a divideud of 44 per cent. be distri- 
buted on the capital of Mk.21,000,000, carrying to the next account 
£9,270. The whole of the debentures have been taken up. 


Charing Cross and Strand Electricity Supply 
Corporation.— Warrants for the intere t on the + per cent. 
debenture stock of this Corporation have been posted. 

cape Electric Tramways Compauy.—The interim 
dividend of 6 per cent. was payable to all shareholders registered 
on lst inst. 
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South Lancashire F’ectric Traction and Power 
Company, Limited.—Warrarts for the interest to June 30th on 


the 44 per cent. first mortgag debenture stock were posted on 
Monday last. 


Electric Construction Company. —Tbe directors have 
resolved to recomo end a dividend on the ordinary sbares, for the 
year ended May 31st last, at t rate of 6 per cent. per annum, 


one-half payable on July 31st, 1902, and the other half on January 
31st, 1903. 


City of London Electric Lighting Company.—The 
company has declared the following dividend upon the preference 
shares on account of the distribution for the year ending December 
1st, 1902 :—6s. per share, or at the full rate of 6 per cent. per 
annum for the six months ending 30th ult. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.— Week ending June 27th, £1,195; last year, 
4621; increase, £574. Total to date, £15,497; last ycar, £15,551; increase, 
£2, 916. Miles open, 113. 


Blackpool and Fleetwood Tramways.— Weck ending June 28th, £946; last vear, 
£140; increase, £6. Total to date, £9,261; last year, £9,956; decrease, 
4595. Last year's reccipts were for eight days. 


Bristol Tramways and Carriage Company.— Week ending June 27th, £5,480; 
last year, £4,748; increase, £537. 


British. Electrie Traction Company. — The following returns are issucd of the 
undertakings of t;.is Company for the week ending June 20th: — 


| Comparison | No. | | Aggregate, 
' with corres- : Tu 33 
Company. Amount ponding week . ' 
| | of last year. | -Amount.| Inc. or Dec. 
£ +£ —4E l £ -£ 
Devonpocte 437 | — — | 944 | 9,851 = 
Dudley - Stourbridge. 718 69 — 2471 | 16,523 = 
Gat.^hendfi . 770 265 — | 211 | 16,375 = 
Greenock-Pt. Glasgow 528 335 — 24 | 10,064 — 
Hartlepool  .. A 277 36 | — , vM 5.14 Ex 
Kidderminster . 135 | 16 — 214, 2,638 a 
Merthyr; r. 202 — 19 | 24 4.811 709 
Middieton® .. 271 „„ eee 3,767 — 
Ol.lham- Ashton 539 96 | — 244 12.077 — 
Poole: Zs ses; 20 3| — 24 5,441 97 
Potteries T . 1,493 10 — 24 84,585 — 
Southport 272 125 — 24 4.997 -— 
South Staffordshiret 785 50 — 244 1,496 — 
Swansea es 403 19 — 24 10,519 s 
Tr unton* ee ee 63 = — 24 1 1,419 — 
Tw emouth .. 271 27 — | 1 5,46 — 
Wo verhampton Dist. 145 | 92 — 22 | 3,494 — 


. ot in Operation last year. t Partly steam. I Comparison from April 5th only. 
$ Comparison from March 18th only. i Comparison from May Sth only. 


Central London Railwar. Week ending June 21st, £7,577: last year, £6,268 ; 
increase, £1,314. Total to date, £169,896 ; lant year, £155,033; increase, 
£14,358, Miles o n, 6. Week ending June 28th, £10,041 ; last year, 
46,145; increase, 4 ,£96. Total to date, £179,437; last year, £161,163: in- 
crease, £18,204. 


C'ty and South London Railway.— Week ending June 29th, £2,980; 
#1, 875; increase, £1,005. 
£51,014; increase, £26,331. 


last year, 
Total to date (26 weeksi, £77,345; last year, 
Miles open, 64; last year, 4i. 


Dover Corporation Tramways.— Week ending June ?lst, £225 48. 6d.; last 
year, £225 155. 8d. ; decrease, lIs. 2d. Total to date, £4,757 Ts. 64d. ; last 
vear, £1,614 bs. Sid. ; increase, £143 Is. Id. Miles open, 3. Car miles 
1un, 5,106; last year, 5,106. Nuinber of cars, 11. Week ending June 28th, 
£294 9s. 7Àd.: last year, £239 9s. 4d. ; 
£5,051 178. 24.; last year, £4,853 15s. ' 4d. ; increase, 4198 2s. 14d. Car miles 

run, 5,191; last year, 5,113. 


Dublin United Tramways Company.—Week ending June 27th:—D.U.T. Co., 


£4,503 Hs. 4d. ; D. S. D. Co, £1,254 Bs. 6d.: total, £5,757 168. 10d. Last year— 
D. U. T. Co., £3. 965 4s. 7d. ; D. S. D. Co., £943 10s. 4d.; total, £4,908 14s. 11d.; 
inerease, £849 Is. 11d. Aggregate to date, £111,132 1'75.€d.; last year, 


£106,034 €s. 4d. ; increase, £4,193 11s. 2d. Mileage worked, 46. 

East Ham Tramway:.—Week ending June 2)st, £150 28. 10d.; total to date 
£19,282 2a, 111d. C'r miles run. 15,192; number of cars, 25. Week e.ding 
June 28th, £688 4-. 1d. ; last year, £173 14s. 0d. ; increase, £214 9s. 4d. Car 
miles run, 12,052; last year, 6,336. Number of ears, 25; last year, 13. 


Glasgow Corporation Tramways.—Week ending May 28th, £13,217 198. 11d. ; last 
year, £11,969 18. 7d Toral to date, £48,685; last year, £49, 276. Passengers 
carried, 3,612,277; last year, 3,192,086. Car miles run, 249,991; last year, 

25,609. 


Liverpool Overhead l'ailway — Week ending June ?9th, £1,690; 
£1,695; decrease, £6. Total to date, 437, 48; 
43,49 3. Miles open. 6 miles 57 chains. 


last year, 
last year, £40,981; decrease, 


Sunderland Corporation Tramways. — Week ending June 29th, £1,871; last 
year, 41, 251: increase, £620. Total to date (13 weeks), 414.889; laat year, 
£13,201; increase, £1,618. Miles open, 1877. 


STOCKS AND SHARES 


Wednes ty venting, 
Wirth the turn of the half-year an easier feeling has developed in 
the money market, and once again it becomes evident that there is 
plenty of money awaiting investment. Under more propitious con- 
ditions, the entry of the second balf of the year would probably 
have been signalised by an advauce of investment securities all 
round, but the illness of his Majesty has stopped business even as it 


Price. 


‘nerease, 455 08. 23d. Total to date, - 


postponed the Coronation. The eyes of Consols wait upon the 
bulletins from Buckingham Palace, and although at the time of 
writing the ardently-desired recovery of the King has every chance 
of becoming a fact accomplished, the City remains somewhat 
nervous. Fresh commitments are being studiously avoided, and the 
disposition is to await what news the next week or fortnight’ may 
bring forth. Hopes of a sbarp advance in prices have come down 
with the Coronation decorations, and the prophet now points to 
the end of tbe holiday season as the probable pereo for renewed 
activity in the markets. 

Some six-and-twenty stocks and shares marked in our price lists 
were quoted er dividend last week, but the changes in quotation of 
the securities affected are but slight, reflecting the amount de- 
ducted in the majority of cases. Beveral have not altered at all. 
Western Telegraph shares show no trace of having had 3s. per 
share dividend marked ez, and Pacific and European Telegraph 
Debentures are also unchanged, despite the 2 per cent. shorn off. 
Commercial Cable stock is quoted at such a ridiculously wide 
margin, that the dividend of 14 per cent. is immaterial to the 
price, but the Debenture stock bears evidence of the 2 per cent. 
taken off on June 24th. 

In the electrical supply list, the end of the half-year shows the 
usual deductions for interest. Charing Cross 4 per cent. Deben- 
ture, both the City of London issues and County of London 44 per 
cent. certificates are all quoted er dividend, and so are the two 
Metropolitan Companies’ Debenture stocks and the 34 per cent. 
Debenture of the St. James's and Pall Mall. Other than these 
the fluctuations are uninteresting, Chelsea Debenture, with a rise 
of 1 per cent., being almost the only security to mark a change. 
New Charing Cross ehares are 83, and new Westminsters, with 50s. 
paid up, are about 34, business being done the other day at that 
Edmundsons are not quotably harder upoa the satisfactory 
results just published. 

Electric Constructions are steady at 13, the dividend declaration 
at the regular rate of 6 percent. having been expected. As was the 
case last year, the amount is to be distributed in equal moieties on 
July 31st next and six months later. Last year the price of the 
shares rose to a fraction over 2, and it was never under 1? during 
the twelvemonth. 

‘Coronation " traffics are inspiring the Home Railway market 
towards better prices, and both Central London and City and South 
London stocks have advanced. For the railway companies it was 
by no means an ill wind which blew the delaying of the function, 
because the news arrived too late to greatly affect the rush of people 
to the Metropolis. Certainly, tbe Tube“ lines would have done 
better on the Thursday and Friday than they did under the post- 
ponement circumstances, but the number of people who 
flocked to London beforehand has left its visible mark 
upon the trafüc receipts, and prices are substantially better. 
It has even converted the substantial District decrease into 
a microscopic increase for the past six months, but the Metropolitan 
must be content to end the half-year with a traffic balance on the 
wrong side, as compared with 1901, although its figures for last week 
went a good way to reducing the decrease. A fresh reduction in 
fares came into force on the Metropolitan and District last Tuesday, 
and determined efforts are being made to recapture some of the 
combined tram-and-tube traffic. The popularity of this summer's 
exhibition at Earl’s Court is, of course, assisting the District takes 
to no small extent, and the price of the stock is about 314. On 
Central London Ordinary stock the latest dividend Oe ranges 
from 44 to 5 per cent. 

Great Northern & City Preferred -Ordinary stick at e The 
opening of the line is rapidly becoming a matter of weeks only. The 


City & Surrey Electric is being widely puffed in directions which, 


of themselves, might give the investor pause, even though he had 
not heard it hinted that Mr. H. J. Lawson may be behind the 
Bcenes. 

British Electric Traction new shares are still & free market about 
24 premium, although the last day for s-nding in applications 
expires with Saturday next. The price of the old is now quoted 
ex dividend and rights. Anglo-Argentine Trams at 4j are a trace 
easier. 

National Telephone varietics keep firm, and the Deferred Stock 
is a point up on the week. Other telephone issues are without 
feature. 

Some slight reaction after their fall is noticeable in Anglo- 
American Telegraph stocks, and the three descriptions are all 
marked higher. The Eastern group remains very quiet, aad as 
regards the rest of the list, the only changes are thoee already 
referred to as caused by the interest payments deducted a week 
ago. Miscellaneous shares also participate iu the general dulne:s 
of business, but & demand for Globe Telegraph and Trust has to be 
noted, since quotations do not give any inkling of the purchases 
which are being made. 
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SHARE LIST or ELEOTRICAL COOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


790 Anglo-American stas eee ees eee eee Stock 73 3 618. 
1007540 m do. 6 9, Pref. ce ase Stock 6 5 x: 6% 
8,001,640 Obili oni to d m7" TT: TT. 5 £1 8. 5 4 28. 

44,000 Telephone, soo een ees eee 4 ove 
Commercial Oabl $100 8 see ee 
1210050 | Oabe Tet da. Sterling 500 year 4 & Deb. Stock Red. 210 7 
1290 Do.. D% i [21] eae eee eee ese x, 
Direct Spanish gra . oe eve eee ee 4 4 
6,000 Do, do, á 16 Cum. Pref. eee eee eos x 
80,0001 Do. do. 43 Debs. eee eee eee eee eee oot 
s Direct United States Cable s 34% | 34% | ... 
Direct Wost India Cable, p xy "Beg. "Deb, Tad) o nl 
Waben Eastern Tel h, Ord. Stock iy ie 200, Red. Stock 7 9; 73, p 
U egrap coe eee ove see 
1,930,807 Do. 83 Pref. Stock een eee oes 100 eee eee eee 
waooo e Australasia, nd Ohina Telegraph 7 7 * 7 7 
an ees 10 
Ya astern ui African Telegraph, 4 % wi Deb. | s e 
x egraph, 
80,0007 Nos. 1 to 3,000, red. 1909 / | 109 f | + 
300,000] 4% Mt. Debs. (Mauritius Sub.) 1—8, 000 25 | ... vee 8 
100,227 lobe: oo and eee eee eee eee 90 10 54 * 53% tee 
180,043 do. 6 55 Pref. eee eee eee 10 see eee see 
150,000 Gun Northern Telegraph, of 10 . 159295 | .. 
15,00 Halifax and Bermuda Gale dj ia sd lst Mort. Dee] 100 
17,900 ph E 10 % 10 % 10 9; 
0,0001 — — Telegra Deba. - ee | 100| .. sve - 
72,680 | Montevideo Son nel ba. Nos, 1 to 72,680 ... 1 | 2% Ss T 
86,493 Do. 5% Fret, Nos. 1 to 86,492 | 15 s iis 
963,333 | National Telephone, Pref. Bock s e * | 100 | 5 5 5 
300,000 Do Pref. shares TI oe TIS oon 2 s.o 3$ 98 
1,966,667 Do Def. Stock .. š 100 60 64 xd 
15,000 Do, 695, Oum. 1st Pref. .. «s  ..| 10/6 6 6 
15,000 Da, 6 Cum. 2nd Pret. - eee [Ill eee 10 6 6 6 
350,000 Do. 5 Y Non-cum. Ard Pret., 1 to 250,000 | 5 5 5 5 
3,000,000: Do. 34 95 Deb. Stock Red. eso. |Btock| 3j 91 34 
500,000 Do. 4% Deb. Stock Red. 100 |4 4 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171, 504, fully paid 115 6 |6 
100,0002 Pacific and Buropean Tel., 4 Y Guar, De 9 1 to e eee 100 aes eee ry) 
11,889 Reuters. eee ee eve eee — g eee ee eee 8 5 y 4 5 9 ee 
3,303 Bubmarine Cables Trust LII) eee LIII eee [I1] Cert. [III [II ee 
68,000 | United River Plate Telephone Macc Gu ea te IUD Med es x 
40,000 do. b % Cum. pref. Nos. 1—40,000 5 e eee eee 


Do. eee 
179,847 Do. | do. 5 % Debs. vee eee eee Stock eee 000 eee 
165,600 West African Telegrap b, 5 % Debs.... eee eee oer 100 eee eee eee 
90,008 West Ooast 5d America, Nos. 1— 30,000 and 58,001—58,008 21 eve eon eee 
150,0003 — Do. 4 95 Deks., Lee tao by Bras. Bub. Tel. | 100 oe 


48,7771 Do. do. Deb. Stock Red. ove ee | 100 | oo ID 


$9,321 | West India and M egraph ng. . 10| | ows 
4,568 Do. l do. do. 0 Cum. Ist Pref. ees 10 ee ee 
em Do. do, do, 6 35 Oum. 2nd Pre. 10 - | 
80,000 Do. do, do. 5 % Debs, Nos. 1 to 1,800 100 


ELECTRICITY SUPPLY COMPANIES. 


00 | Blackheath and Greenwich Dist, Electric Light, Ord. 1 | * 
Do. 44% 1st Deb. Stock, Prov. Certs. | 100 kia 

FF d 6 6% |8% 
Do. Cum. Pref. eee eee eee 

Charing Cross and Btrand Electricity Supply T 59 59 N 10 

do. do. 45 44% Oum. Pref. 5| . is : 
Do do. do. 495 Deb. Btock Bed. wo $$ 615 A" 
*Ühelsea. Ord. eee 900 eee eee 

ania ene Puos Yu Btock d eee Stock see ees 


do, do. 6% Breet bes 10 | 6 6 
Btock, ,0 a 
EN LT Gd. Bhares - E T 5 6 V 7 % 7 % 
Do. do. 6 % Cum. Pref. = Mes sat å 
Do. k % 1st Mort. Deb. Stock.. 5 ii | ase | 10% 
E 10 ~ do. 4% Deb. Stock Stock d 
London Niectrio Bupply Corporation, Limited, Ord. — ... 8 iss se: 
‘ do. do. 6 & Pref. B aes ies 
Do. do do. 4*6 Ist Mi Db. Diak Ba. 18 X: X 4 
B l r] 1 1 U ee . 
Do. 317 Mort. Deb. Stock Red.. + " ps 
ii eras Tietze Light, Orb... 40080 : 
34 % De Red. 100 


99 
June 28rd. 
99 —103 
34— 44 
70 — 80 
44 — 47 
87 — 89 
64— 7 
3$— 4 
165 —175 
96 — 98 
44— 5} 
124— 133 
2à— 3 
81— 
100—103 
91— 103 
100 — 103 
120 —130 
88 — 91 
107 —111 
12 — 13 
108 —113 
100 —103 
100 —103 
8 — 9 
124— 133 
25 — 27 
103 —103 
37 — 41 
100 —104 
i— i 
i— 1 
95 — 99 
9à— 91i 
53 — 57 
12 — 14 
12 — 14 
4j— 5% 
94 — 97 
108 —107 
H— 175 
99 —102 
64— 73 
110 —120 
5 — 53 
44— 52 
109 —106 
99 —102 
1 
99 —102 
114— 124 
102 —105 
99 —102 
_ 
51— 52 
gt 
101 —104: 
i 
00 —104 
9 — 9i 
9 — 91 
9 — 10 
106 —108 
5 — 

108 —111 
8— 9 
114— 123 
123 —128 
103 —106 

74— 83 
12 — 13 
109 —112 
61— 62 
5— 63 
108 —111 
10 — 11 
101 —104 
1j— 1 
4 — 43 
04 — 99 
16 — 17 
111 —115 
98 —101 
14 — 15 
144— 153 
8)— 91i 
—101 
1g— 91 


| Closing dering 
Quotation week ended 
— — [Hignest. | Dewees. 
98 —102 xd 1004 eee 
31— 4$ vet 
70 — 80 ecc eee 
45 — 48 TII es 
88 — 90 89 872 
64— d eee eee 
3i— ix 
170 —180 xd ose ee 
96 — 98 xd 952 e? 
43— 54 5 00 
—1— 34 TP eec 
88— ove 00 
99 —102 xd e 
91— 1 10 | 9H 
100 —103 eee eee 
120 —130 124 | 1203 
88 — 91 91 88 
107 —111 1085 | ... 
12 — 13 | 124 12 
108 —113 109 - 
100 —103 ee eee 
100 -—103 eee 
8— 9 14 83 
123— 133 133 125 
25 — 27 eee [TII 
99 —102 xd 994 eee 
37 — 41 et Tr) 
100 —104 [TT] eee 
4— ee eee 
j— 1 see eon 
95 — 99 951 | ase 
4$— 4g aoe oes 
54 — 58 58 ici 
12 — 14 1 ede 
12 — 14 E eee 
4f— 53 ose eee 
93 — 96xd| 942] ... 
102 —106 xd Bee ee 
118 oot oes 
99 —102xd| ... - 
61— 7% eee eee 
110 —120 90 see 
5 ore 51 90 ose 
í$— b xd TII eee 
103 —106 | 103 1023 
100 —103 900 eee 
i— i ee eee 
97 —100 x s "n 
11j—124xd| lig | 118 
101 —104xd| ... sis 
97 —100xd| ... 3 
8— á ee eee 
ó1— 5i T T 
34— 4i 0 eve 
—102 x * 
i— 1 e oe 
100 —104 Š 400 
9 = 9j * eee 
9 55 93 oe 0 0 
9 — 10 485 
51— 52 58 TIT 
105 —107 xd 1058 | ... 
5 — 5 le 
109 112 eve 
8 ao 9 e eee 
111— 123 eee ee 
121 —126 xd = 
E eee xd| ... sé 
84 8 8. 
1 — 1 12 ot 
108 —llixd| .. F 
61— H 65 .. 
107 —110 | 108 1073 
10 — 11 ii ne 
101 —104 eee eon 
1 
„ 
94 — 99 in a 
16 —17 168 .. 
109 —113 xd ose es 
98 —101 xd ev ees 
14 — 15 es i 
Mj— 154 15 5. 
81— a 
97 —100 xd UE 


d next, 


in prn ied F fiis fia Deine T as capital, 
Iu e e e fully ra’ oomstriing EN E. Dian aid one ster and the first part pio. 
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SHARE LIST OF ELECTRIOAL COMPANIEB.—Ootiwed, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Pres Olosing Closing Dusmess done 
Issue,” RAMB, rg Quotation Quotation ‘week ended 
Share. June Ard. July 22d. July 2nd, 1008. 
. D Highest | Lowest. 
9955 British Aluminium 7 Pref. ... ..| 10 44— 553 4)— 53 | ; 


Do. do. 5 4 1% Mort. Deb, tock Red.” se [Stock 


62,074 British Electric Traction Aea ae — aw ee | 8 % 9 % 9 %| 124— 134 | 12 — 33 124 121 


90,000 Do. do. 6% Oum. Pref  .. .. ov | 10 12 — 123 | 12 — 12 128 | 112 
600,000? Do. do. D % Perpetual Debenture Stock .. Stock 124 —127 124 —127 125% - 
70,000 8 Insulated W eee ove eee eee coe 5 20 * 15 5 10 0 X 71— 83 74— 8] ses 
70,000 do. (ier Pref. TT eee wee 5 — 6 643— 6 evt hd 
50,000 N Lindley & Co. . ae és ws] £1 138. to 158. | 13s. to 155. iss 
50,000 69, Cum. Prei. £1 16/6 to 17/0 |16/6 to 17/0] . En 
105,731. Brush Elecl. Enging, Ord., 1 to 105,731 ... oe A 2 13— 13 li— 18 li| we 
150,000 Do. do. Non-car:, 6 J Pret. .. il l4 1$— 2 11— 2% 1134 * 
125, 0002 Do. do. 41 rep Deb. Btock es ^. (Stock , 101 —104  |101 —104 
125,0007 Do. do. 4% . 2nd Deb. Btock Stock 95 —100 95 —100 es a 
80,000 Caliender's Cable 9 „Nos. 1—80, 0005 15 [4 15 L1 20 [4 16 — 17 16 — 17 — sis 
40,000 Do. do. 5 478 Cum. Pre. ej 5 6$— t4} | 54— 6xd| .. | ov 
90,0001 Do. do. ; 55 Mort. * tool Red eee Stock 111 —115 109 —113 xd LED eee 
1,969,800 Central London Railway, i ^. {Stock 104 —107 {106 —109 108 | 106% 
440, 100 Do. do. 4% Pret. Btock .. „„ . Stock 105 —108 1106 —109 1054 |... 
, 440,100 Do. do. Det. ses ry [I Stock e 100 — 103 103 — 106 1023 100} 
855,000 City and Bouth London Railway Gee eee toe eee Stock % G1 — 74 71 — 74 72 711 
54,000 | Crompton ib Oo., Nos. 1 to 54, 000 3 8 és 3— 3i 3— 3 33 j 


£100, and 901 to 11, 000 of £50 red ir 

99,261 dison & Bwan Utd. El. Tat., “ A" shares, £3 pd. 1 to 99,261 5 
17,139 Do. do, do, “A” Shares, 01—017,139  ... 5 
844,029? Do, do. do. 4% Deb. Btock Red eo. | 100 
100,0007 Do. do. 5% 2nd Deb. Stock Prov. Sun all pd. | 100 


1— È 1— 11 „ 
s.s. 1$— 24 14— 24 ry) eee 

e 75 — 80 73 — 77 xd ove eee 
82 — 87 82 = 87 eee eee 


. 112,100 | Electric Construction, 1 to 112,100 ... ove 1i— 12 1j— 12 wea ‘ve 
31,890 Do. do. 7 Cum. Pref., 1 to 31,390... rrr 24— 3 24— 8 TIO TII 
182, 500? Do. do. 4% Perp. 1st Mort. Deb. Btock “as 89 —102 $9 —102 eec ses 
18,000 | General Elec. Co. (1900) 5 Y Cum. Pref. ... ds s 10 — 104 9$—1042xd| ... s 
_ 150,000. Do. do. 4 Y Mort. Deb. € ves is us * ]98 — 101 | 98 —101 s P 

$5,000 Henley d (W. T.) Telegraph Works, Ord. ... ési vei 20 95| 164— 17 16 — 17 xd} 1618 16b 
85,000. Do. do. do, 4j 95 Pref. T 44 ; 6 6 sai oe 
n3 50,0007 Do. do. do. 43 ort. Deb. Btock... 111 —115 111 —115 soo 

eyed India-Rabber, 5 and Telegraph Works - 21 — 22 21 — 22 xd] 211 

300,000 Do. do. 4 % 1st ort. Deb eee eee eee T 100 — 103 100 —1C3 LTD sos 
27500 {Liverpool Overhead . m des bus as bi 14% 4ij— 44 | 4B— 435] 2. 790 
10,000 t Do. £10 paid eee eee 5 evo 104— 11 104 — 11 ose pee 
7.500 Parker (Thomas), I. Limited, Ord. 4 Noa 1 to 7,500 ... ji —168 154— 163 Se E 
§ & Fynn 6 V Cum. Pref. eee see ove 19/0 to 20/0 es. UT cee eee ee 

87,850 | Telegraph Construction and Maintenance ae 94 — 37 34 — 37 36 344 


250,0007 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 vee 103 —106 101 —104 xd - 


25,000 Telegraph Manufacturing, Ord. Nos. 1 to 25,000 ... Ves Hu 5 94— 104 8 sae 
20,000 Do. do. 5 Y Om. Prt. Nos. 1 to 20,000... | 5 54— 51— 6 uec I5 ses 
5400000 Waterloo and City Railway, Ord. Bock. . 100 | 94 3 * 3 * 93 — 96 93 — 96 95 | ... 


t Quotations on Liverpool Btock Exchange. t Unless otherwise stated all abares are fully paid. § From Bradford Share List. 
| LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Telephone Construction and Maintenance, À—j4. Oldham, Ashton, and lass Klectrio (410 Lt ri oa Ord., 144—165. 
National Blecirio free Wiring, —1. bo. pd. J, Iog—10f. 
« s From Birmingham Share List. J From Manchester Share List. Bank rate of bs MN 3 per yes (February 6th, 1902). 
‘MARKET QUOTATIONS, Wednesday, July 2nd. 
CHEMICALS, &e. This week. | Last week. ins. or Doo. METALS, &c, (continued) | This week. Last week. Ino. oz Dec. 
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CURRENT SPECIFICATIONS. 


CIL—BECKENHAM INCANDESCENT LAMPS. 


SUMMARY. 


Bvtent of Contract. —Supply during a period of three years of 
approximately 15,000 incandescent lamps of various cand]e-powers. 
Candlc-Power Speciſied.—5- 0. P., 8-C.P., 16-0.P., 25-C. P. and 32-C.P. 

Voltage of Supply.—206 volta. - 

Form of Order.— Lamps to be ordered in lots of 500, and not less 
than 50 of any particular size. 

Time for Delivery.—Orders for ordinary types of lamps to be 
executed within 14 days of order. 

Tests.—10 per cent. of lamps supplied will be tested at generating 
sation for length of life and efficiency, and if found defective the 
price paid for same will be adjusted in accordance with formula 
below. 

Packing and Brcakages.— Contractor to be responsible for all 
breakages occurring in transit. 

Terms of Paymcent.—80 per cent. within one month after 
conclusion of tests, 20 per cent. at end of following months. 


The specification for the supply of these lamps has been pre- 
pared by Mr. R. P. Wilson, the consulting electrical engineer to 
the Urban District Council. The tenders are to be based upon the 
supply within a period of three years from date of signing the 
contract of the whole of the glow lamps required, approximately 
15,000 of various sizes. The voltage of supply is 206 volte, and 
schedule prices per 100 are to be given for 5, 8, 16, 25, and 320. p. 
ordinary lamps, and prices per dozen for colouring and frosting 
lamps, also for flame and silvered lamps. The contractor is to 
state the resalts he is prepared to guarantee for each size of lamp 
as follows:—(a) length of life in hours; (b) total candle-power- 
hours, and (c) watts per candle-power at maximum, mean and 
minimum. 

The cost per candle-power-hour is also to be given calculated in 
the following manner :— 

(Price per unit (6d.) x total units consumed) + price 
of lamp in pence. 
, Total candie-power-hours. 

The price to be paid for the lamps as compared with the price 
quoted shall be reduced by a percentage which shall be the same as 
that by which the results obtained fall below the guarantee. 

All lamps are to be of the screw or bayonet type, suitable for 
fixing in ordinary holders. 

The terms of payment are satisfactory, and it is stipulated that 


if the testa are carried out within one month of delivery of tbe 


various consignments of lamps, it shall be assumed by the 


contractor that they are satisfactory. 


The particulars asked for, and the tests specified, seem on the 
whole reasonable, though we doubt whether the purchasers will for 
long continue to make life teste at their own expense, both of lamps 
and energy upon 10 per cent. of their entire purchase of lamps. 


LONDON COUNTY COUNCIL. 


Ar last week’s meeting of the Council it was decided to lend 
£28,015 to the Bermondsey Borough Council for electric lighting 
and refuse destructor p es, and £8,630 to the Islington Council 
lor electrio lighting works. 

Arbitration Clause in Engineering Contracts.—The General Pur- 
poses Committee reminded the meeting of the reference to consider 
the advisability of modifying the arbitration clause in the Council's 


contract so that, whilst questions affecting the conduct of the works 


should remain subject to the sole control and decision of the chief 
officers of the Council, questions of dispute relating to accounts and 
claims should be referred to an independent and outside arbitrator, 
and then only on the termination of the contract. In the opinion 
of the engineer the proposed modification was desirable, and the 
Committee remarked that the principle of outside arbitration as 
regarded matters of account and claims was already recognised in 
the case of contracts for architectural works. The Committee con- 
tidered that the principle should be extended to engineering con- 
tracts, and they submitted the following clause, which the Council 
decided to insert in all such contracta in the future :— 


Lastly, if at any time before completion of the works any question, dispute or 
difference shall arise between the Council or the engineer on their behalf and 
thi contractors ag to the construction of this contract, or as to any matter or 
ding arising under or out of this contract, then such question, dispute or 
this rence (unless it relate to matters and things which are under tbe terms of 

contract left to the fins) decision, requisition, certificate or order of the 
diner) shall be referred to the determination of the engineer, whose decision 
differen 3 by antil the completion of the works, when such Epa : 

€ u 
decision of the arbi ato. n ae ae ee bra 
xd m the completion of the works there shall remain any question, difference 
pert MAE npon any of tbe matters or things referred to or specified in the first 
bal bene clause, or a8 to peyments to be made to the contractors, the same 
de referred to the award and decision of or failing 
ui ne other person to be mutually 


between the ; 
arbitration aa os is o provisions of Arbit ration Act, 1889, shall apply to any 


Underground Telephone Works.—The report of the Publié Control 
Committee recalled the fact that in 1897 the Council laid down 
certain conditions which were to be embodied in an agreement with 
the National Telephone Company with regard to the placing of 
cables un und. Since then the Council had, on several occa- 
sions, given sanction, subject to the company undertaking to abide 
by those conditions, to works in acoordance with plans submitted, 
but the negotiations with regard to the proposed agreement were 
not concluded. It was, however, considered that in respect of the 
works conditionally sanctioned the company should be required to 


enter into an agreement to comply with the undermentioned con- 


ditions in part accordance with undertakings given by the company, 
compliance with the other of those conditions being waived in rela- 
tion to these works. The conditions in question were :— 


1. That if and whenever the Council or the road authority have power in any 
way to alter or widen any street or part of a street in which any line of the 
company is laid; or have power to place any rest, shelter, urinal, or convenience 
in or under any such street, or part of & street, the Council or road authority 
may, if they think fit (having given at least one month's previous notice in 
writing to the company of their intention so to do), require the company to 


alter any such line, or a portion of such line, or to remove the same to such 


position as the Council or road authority may require, and thereupon the com- 
pany shall, with all reasonable despatch, at its own expense, and without any 
claim for compensation against the said Council or road authority, proceed to 
alter or remove such line or portion of line as the Counail or road authority 
may require, 

2. That, if and whenever the Council desires to adopt electric traction on 
any tramway belonging to or leased by, or under the control of the Council, 
which passes along any street or part of a street in which any line of the com- 
pany is laid, the Council may, if it thinks flt (having given at least one month's 
previous notice in writing to the company of intention so to do), require the 
company to alter any such line, or portion of such line, or to remove the same 
to such position as the Council may require, and thereupon the company shall, 
with all reasonable despatcb, at its own expense, and without any claim for 
compensation against the Council or its lessees, proceed to make such alteration 
in the position of such line or portion of line as the Council may require, and 
zo long as no earth return but a complete metallic circuit is provided and used, 
the Council or its lessees shall not be liable to the company for any interference 
with, or prejudicial effects produced upon, the cables or wires, or the working 
of the same, or upon the operations of the company, by reason of such use of 
electricity upon such tramway. 


The Committee proceeded to state that this agreement had never 
been carried Out, owing to the dispute which arose between the 
company and the Council and the litigation which ensued, but the 
Council’s solicitor had recently inquired whether the company was 
now willing to enter into such an agreement. The company had, 
however, replied that it did not see any necessity for a formal 


agreement, but it stated that it was prepared to adhere to the two 


conditions in question. As the company was willing to fulfil its 
undertaking, the Committee recommended the Council to take no 
further action in the matter. The recommendation was, however, 
taken back by the chairman of the Committee in order to consider 
the question of compliance with the other conditions contained in 
the uncompleted agreement. . ‘ 

Proposed Company Amalgamation.—The Highways Committee 
reported having considered a notice from the Lewisham and Dis- 
trict Electric Supply Company of intention to lay bigh and low 
tension maine in various streets, These works were disapproved by 
the Council three months ago, as the company had no generating 
station within ita area of supply, and the Council had no reliable 
information as to whence the company would obtain a supply of 


electrical energy. It had now been ascertained that the company 


intended, in conjunction with the Blackheath and Greenwich 
Electric Light Company, to apply in the next session for powers 
which would practically amount to an amalgamation of the two 
undertakings, so that the mains laid by the first company would be 
furnished with energy from a generating station belonging to the 
latter company. In the circumstances, and especially having regard 
to representations made as to the urgent demand for electric light 
at Lewisham, the Committee thought that the proposed works 
might now be approved, subject to special conditions being 
attached with a view to the protection of the tramways in the 
thoroughfares specified in the notice in the event of the lines being 
reconstructed for electric traction. A recommendation to this effect 
was carried. 

Electric Tramway Schemes.—The Council adjourned a lengthy 
report by the Highwsys Committee relating to new tramway 
schemes proposed to be promoted in the next Session of 
Parliament. : 


THE PROGRESS OF ELECTRIC SPACE 
TELEGRAPHY.* 


By G. MARCONI. 


(Continued from Vol. 50, page 1081.) d 


ANOTHER successful system of tuning or syntonising the apparatus 
was the outcome of a series of experiments carried out with the dis- 
charge of condenser or Leyden jar circuits. I tried by means of 
associating with the radiating wire or capacity, a condenser circuit 
which is known to be a persistent oscillator, to set up the required 
number of oscillations in the radiator. An arrangement consisting 
of a circuit containing a condenser and a spark gap constitutes a 
very persistent oscillator, Prof. Lodge has shown us how by 
placing it near another similar circuit it is possible to demonstrate 


— 


* Discourse delivered at the Royal Institution, London, on 


Friday, June 13th, for a copy of which we are indebted to Marconj's 
Wireless Telegraph Company, Limited, * l 
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inferesting effects of resonance by the experiment usually referred 
to as that of Lodge's syntonic jars. 

But, as Lodge points out, "A closed circuit such as this, is a 
feeble radiator and a feeble absorber, so that it is not adapted for 
action at a distance.” I very much doubt if it would be possible 
to affect an ordinary receiver at even a few hundred yards. 

It is, however, interesting to notice how easy it is to cause the 
energy contained in the circuit of this arrangement to radiate into 


space. 

It is sufficient to place near one of its sides a straight metal rod or 
good electrical radiator, the only other condition necessary for long- 
distance transmission being that the period of oscillation of the 
wire or rod should be equal to that of the nearly closed circuit. 
Stronger effecte of radiation are obtained if the radiating conductor 
is partiy bent round the circuit containing the condenser (so as to 
resemble tke circuits of a transformer). 

My first trials with this system were not successful in consequence 
of the fact that I had not recognised the necessity of attempting to 
tune to the same period of electrical oscillation (or aek the 
two electrical circuits of the transmitting arrangement (these 


Fig. 1. 


circuits being the circuit consisting of the condenser and primary 
of the transformer, and the aerial or radiating conductor and 
secondary of the transformer). Unless this condition is fulfilled, 
the different periods of the two conductors create oscillations of a 
different frequency and phase in each circuit, with the result that 
the effects obtained are feeble and unsatisfactory on a tuned receiver. 
The syntonised transmitter is shown in fig. 1. The period of oscilla- 


tion of the vertical conductor a can be increased by introducing 


4 


> 


turns of wire, or decreased by diminishing their number, or by intro- 


ducing a condenser in series with it. The condenser in the primary 
circuit is constructed in such a manner as to render it possible to 
vary its electrical capacity. 

The receiving station arrangements are shown in fig. 2. Here we 
have a vertical conductor connected to earth through the primary of 
a transformer, the secondary circuit of which is joined to the 
coherer or detector. In order to make the taning more marked, I 
place an adjustable condenser across the coherer in fig. 3. Now in 
order to obtain best results it is necessary that the free period of 
electrical oscillation of the vertical wire primary of transformer 


and earth connection should be in electrical resonance with the 
second circuit of the transformer, which includes the condenser. I 
stated that in order to make the tuning more marked, a condenser 
is placed across the coherer. This condenser increases the capacity 
of the secondary resonating circuit of the transformer, and in the 
case of a large series of comparatively feeble, but properly timed 
electrical oscillations being received, the effect of the same is 
summed up, until the E.M.F. at the terminals of the coherer is 
sufficient to break down its insulation, and cause a signal to be 
recorded. 

In order that the two systems, transmitter and receiver, should 
be in tune, it is necessary (if we assume the resistance to be very 
small or negligible) that the product of the capacity and inductance 
in all four circuits should be equal. 

It is easy to understand that if we have several stations, each 
taned toa different period of electrical vibration, and of which 
the corresponding inductance and capacity at the tranamitting 
station are known, it will not be difficult to transmit to any one of 


them, without danger of the message being picked up by the other 


stations for which it is not intended. But better than this, we can 
connect to the same vertical sending wire, through connections of 
different inductance, several differently tuned transmitters, and 
to the receiving vertical wire a number of corresponding receivers. 

Different messages can be sent by each transmitter connected to the 
same radiating wire simultaneously, and received equally simultane- 
ously, by the vertical wire connected to differently tuned receivers. 
This result, which I believe was quite novel at the time, I showed 
to several friends of mine, including Dr. J. A. Fleming, F.R.B., 
nearly two years ago. Dr. Fleming made mention of the results 
he had seen in ajletter to the London Times, dated October 4th, 
1900. 

I have further noticed that the tuning can be further improved 
by the combination of the two systems described. In this case 
the cylinders are connected to the secondary of the transmitting 
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transformer and the receiver to a properly-tuned induction coil, and 


all circuita must be tuned to the same period, as already described. 
This arrangement is going to be further tested in long- distance 
experiments shortly to be undertaken between England and 
Canada. | 

The syntonic systems have not been applied generally to ships, 
as it has always been considered an advantage that each ship 
should be able, especially in case of distress, to call up any other 
ship or ships which may happen to be at the time within the range 
of its transmitter, but in the case of land stations the syntonic 
method has been applied in several instances where necessity 
demanded it. Thus at the testing stations which maintain com- 
munication between St. Catherine's, Isle of Wight, and Poole, in 
Dorset, when electric waves of a certain frequency are used, no 
interference whatever can be caused by the working of the 
Admiralty installations in the vicinity. The long-distance station 
at Poldhu, Cornwall, is able to transmit signals decipherable on a 
tuned receiver on a ship at over 1,000 es’ distance, whilst the 
Lloyd’s Wireless Station at the Lizard, only seven miles away, is 
not affected by the powerful waves radiated from Poldhu if tuned 
to a different frequency. 

I am not at all prepared to say that under no possible circum- 
stances could a wireless message transmitted between syntonic 
instruments be tapped or interfered with, but I wish to point out 
that it is now possible to work a considerable number ef wireless 
telegraph stations simultaneously in the vicinity of each other with- 
out the messages suffering from any interference. Of course, if a 
powerful transmitter giving off waves of different frequencies 18 
actuated near one of the receiving stations, it may prevent the 
reception of messages, but the ordinary systems of communication 
through wires may be likewise affected. 


(To be continued.) 
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THE ARBITRATION BETWEEN THE 
METROPOLITAN ELECTRIC SUPPLY COM- 
PANY AND THE MARYLEBONE 

BOROUGH COUNCIL. 


(Continued from Vol. 50, page 1083.) 


Lrevrt.-CoL. CRowPTON, cross-examined, said he assumed a much 
lower price for lighting than Mr. Conacher, which would increase the 
certainty of getting the load. At present electricity for the 
purposes of heating and cooking was a luxury, as there was little 
encouragement for manufacturers so long as they were obliged to 
use it at 5d. or 6d. a unit. 

Re-examined by Mr. Cripps, witness said he believed that by the 
year 1921 90 per cent. of the people who used artificial light would 
take it in the form of electricity. 

In 1931 what is your idea of the price for lighting and for 

other than lighting ?—The price for lighting in 1931 would 
de 34d., and for power 1jd. It was on those prices that he had 
formed bis estimate of custom. , 

Mr. 8. Z. de Ferranti, replying to Mr. Cripps, said he was a member 
of the Institution of Civil Engineers and a vice-president of 
the Institution of Electrical Engineers. He had been engaged in 
electric lighting and other electrical work for 22 years. Since its 
inception he bad been acquainted with the Metropolitan Electric 
Sapply Company. He knew Mr. Gordon, who started it. Con- 
sidering the largeness of the area to be dealt with, and that it had 
to be attacked pretty quietly, he thought it was wise for the com- 
pany to have started as it did with an installation for the high 
pressure alternating system. He thought it was the general opinion 
that the alteration the company were now making was the right 
thing to do considering the amount of the demand and the area to 
be dealt with. He thought that the large generating station which 
they were laying down at Willesden was a necessity. He was the 
pioneer of that doctrine, although at a time when it was too early for 


commercial purposes. He always looked at it from the point of view : 


of gas, and he thought that internal stations must be a nuisance in a 
large city, and become more and more so. Now the doctrine 
seemed to be recognised all the world over that it was best to supply 
large cities from the outeide. He had been over all the plant of the 
company ; some of it was old, and not 80 good as if put in to-day, 
but the simple meaning of that was that if it had been more up to 
date, more money would have been made by it, and the thing would 
have ahown a greater profit. 
undertaking. The plant had been kept thoroughly well up to date 
as regarded condition, it was in good working order, and was able 
to maintain an efficient service. As to the suggested depreciation 
of the mains of the company, witness said that the condition of the 
rubber mains was excellent, and he would not like to predict when 
they would become useless, there was no sign yet. The rest of the 
mains were manufactured by his firm, and neither in their case did 
there appear to be the least sign of deterioration or of the mains 
becoming obsolete; they were of the most permanent character 
possible. He considered himself that in 1931 those mains would be 
in no sense commercially inferior to what they were to-day. 
Regarding the expectations of increased consumers, witness said 
that at present the progress was rapid and continuous, and they did 
not in any way appear to have touched the limit. He considered 
that ithe estimate of the units to be sold at Marylebone was a 
maintainable one. As to price, he thought that Colonel Crompton's 
price was unnecessarily high. Hethought the company would be 
able to sell units both for lighting and power and get a better result 
than Mr. Conacher arrived at. The whole tendency of the present 
age was an immense development in the use of electricity for all 
sorts of purposes, and many sources of demand were sure to arise in 
the future that were not within our knowledge at the present day. 
It was hard to set a limit as to what uses electricity would 
be put to. Every year fresh applications were made for it, and 
It was quite outside one’s knowledge how far it would 
go. ı He thought the only thing reasonable within their 
knowledge was to say that it would not go less than a certain 
amount, but with regard to figures put in by Col. Crompton, he 
thought it would be rash to say that electricity would not be sold 
at more than 50,000,000 units. He certainly thought it would be 
tafe to predict that as the minimum, but it would be very unsafe to 
predict that it would not exceed that. He agreed with Col. Crompton 
as to the various uses to which he thought that electricity might be 
applied. On the question of price, he thought it would pay the 
company to bring it below the 2d., and that the result would be 
that the public would get more for their money, and the under- 
taking would remain of about the same value to the proprietors. 
He was inclined to think that the load would grow more rapidly 
than Mr. Conacher estimated in his tables. As to the saving to be 
effected in expenses, he agreed generally with the evidence that 
bad been given on that point. 

Have the company in your view installed as much plant as the 
areas within Marylebone are capable of holding ?— Yes. they have 
put in plant up to the last kilowatt in their property at Marylebone, 
and consider that they have put in more plant than was really good 
for the best economical results—that is to say, the stations are 
crowded to the last limit, Continuing, witness said he believed 
that even earlier than 1921, the load factor would go up to 20 per 
denk. The Obaring Cross Company last yoat had a load factor of 
ther over 19 pet cunt, Ho looked upon Mafylobons as ið stood af 
Present as quite behindiband in the way of load factet, As they 
dee lh tet purposes othef than lighting, the load 
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That had been the handicap of the 


improve the load factor. It was not the good houses where people 
wereout of town for a portiom of the year that were so good for 
electric lighting. It was thought so at first, but it was the smaller 
houses that gave the best load factor. That they found in the 
Portsmouth installation when they had the customers 
as they were considered. It was not nearly so valuable as when 
they got the “slummy ” sort of districts; these burned the light for 
long hours, and greatly improved the undertaking. The tendency 
had been in Marylebone, with a lot of rich customers, to take them 
first, especially where they had the individual transformers, and it 
was costly to connect a new customer; if a small consumer, he 
was hardly worth putting on. With the new system that did not 
apply ; they could take advantage of tho small customers, and that 
would greatly improve the load factor. He fully considered that 
the net results estimated by Mr. Conacher would be realised. He 
thought that the depreciation of 1 per cent. was sufficient. It was 
not his view that the witnesses had over-estimated the future of 
the electrical industry in connection with a company of that kind ; 
estimates had generally been wrong on the other side. They bad 
had no idea what the business was going to grow to, and had been 
surprised at its growth, and he thought with regard to this matter 
that, whatever the estimate was, the company stood to lose in part 
ing with such a thing as a public . 

Mr. Conacher, recalled, was re-examined by Mr. Cripps. He 
repudiated the suggestion that the company had designedly worked 
its undertaking so as to make Willesden essential to the Corpora- 
tion of Marylebone. As a matter of fact, the generating plant in 
the area had been worked to its full capacity, and no plant had 
been installed outside Marylebone, for which there was room in 
either of the generating stations there. He had based his estimate 
as to the probable increase of consumers in the future on the propor- 
tion of houses in the district. Colonel Crompton and Mr. Swin- 
burne took a much more optimistic view about the future as far as 
motor business was concerned than he did, but then he did not 
know much about the motor industry, as his knowledge of that 
business was necessarily limited to the experience of the Metro- 
politan Company. It was a fact that, up to this timo, they had 
rather discouraged than encouraged the use of energy for other than 
lighting purposes. If they got a larger demand for other than 
lighting purposes they would get a better load factor. Averaging 
the profits over the whole period of 42 years on the basis of his calcu- 
lations, it would give a return of 10°80 per cent. on the share capital. 
At the end of that period of 42 years, as far as their business was 
concerned, they would lose it without compensation. The terms 
of purchase in the Act of 1882 allowed nothing for goodwill 
or profit. They would get back the then value of the plant, and 
80 on. 

Mr. Daniel Watney, a surveyor, said that he had considered the 
matter of the transfer of the company’s works to the Marylebone 
Borough Council, and had had furnished him by Mr. Conacher the 
tables which he had put before the tribunal. He had taken the 
gross earnings at £103,937. 

Mr. R. A. Todd, recalled, in reply to Mr. Fletcher Moulton, said 
he certainly estimated that the supply per consumer would increase 
in the future. 

By Mr. Cripps: Had the water softeners and detartarisers been 
put in earlier they would have constituted a saving to the company, 
and would have given a better return as regarded the net revenue. 
He agreed with Col. Crompton in thinking that in the future the 
company ought to get a load factor of 20 per cent. 

Mr. J. Swinburne was also recalled for cross-examination by Mr. 
Fletcher Moulton, and, replying to questions, said that in his view 
a well-managed company would have its prices so low for its own 
good that it would not pay for competition to start. 

Mr. Fletcher Moulton said they would remember the point that 
was raised with regard to special contracts in mid-London and 
West London. They had examined the mid-London supply, and 
had discovered that 80 per cent. of the lighting supply was under 
special contract. They could not by any possibility have 80 per 
cent. of exceptions to a rule. He submitted, therefore, that they 
ought to have full liberty to put those matters before the tribunal, 
on the ground that the scale in mid-London was represented by 
what were called special contracts, and not by the printed figure. 

Mr. C. A. Russell, K.C., the umpire, said he would like to hear 
what Mr. Moulton had to say on that point at the end of the evidence 


of Mr. Swinburne, 


Mr. Swinburne’s cross-examination was then proceeded with. 
Witness said he had attempted to prophesy as to what the consumers 
would number in future years, and arrived at his conclusions by 
assuming that a certain percentage of those who were new con- 
sumers would be taken on every year. His estimate of the use of 
electricity was very largely based on the idea that it was going to 
be largely used for non-lighting p He had assumed the 
selling price to be the same, although he knew it would go down. 
His estimate for lighting was 30 millions, and for power 25 millions, 
but if the price for power was reduced it would go up very largely. 
The tribunal adjourned. 

Mr. Swinburne, re-examined by Mr. Balfour Browne, said that the 
effect of the Nernst lamp would be to make the light cheaper, whichin 
its turn would tend to ely increase the demand. His experience 
had been that where lighting was increasing, the demand for energy 
for power was increasing in a greater ratio. The electric ind 
started as an electric light industry, and was called by that name 
even now. The use for motors was subsequent, and he had no 
doubt that the growth of motors would overtake the lighting. In 
the future he saw a great number of cases for eloctrical energy, 
which it had not been put to up to the present time. The expetience 
of Germany showed thet those oppofttunities fof en 
These werd A rea many workahogt in Matylekone w 
bake the snorgy: With a price of 10, put nait fos meter power) he 
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certainly thought that the amount he had calculated upon would be 
taken in the future. He bad not gone into the question of the 
future price for lighting, but at the present price he estimated that 
30,000,000 units would be taken. If the price were reduced, the 
consumption would undoubtedly be larger, bat it did not make 
much difference in the final calculation, for reduction of price 
meant reduction of profits. 

Mr. G. A. Wilkinson, examined by Mr. Cripps, said he had had 
many years’ experience in surveying. Witness then explained the 
stepshe had taken to arrive at the number of years’ purchase which 
ought to be applied to different parts of the company’s claim, and 
said he had arrived at the figure of £2,733,020, which he thought 
was a fair figure at which to capitalise the interests of the 
company. 

Mr. H. W. Manly, actuary to the Equitable Life Assurance Com- 

pany, said.he had considered from an actuarial point of view, the 
figures which Mr. Conacher had put in. He accepted the statement 
made by Mr. Conacher that in 1904, the company would be getting 
a net revenue of £72,473 in respect of matters which it already had 
in hand, and he looked upon that as a secured profit. He had 
taken a 34 per cent. table in capitalising the £72,473, which gave 
£1,299,164. The element of future profit he had considered to be 
subject to contingencies, and although it could be estimated fairly 
well for some years hence, he thought the estimate for a long 
period might be considered as perhaps a little problematical. He 
had therefore calculated the profit for 1905 over the £72,473 at 
31 per cent, and then for each succeeding year he had increased 
the rate of interest by 4 per cent. Adopting that system, the 
aggregate increase of profit came to £640,288. His figures there- 
fore were—as regarded future profits, £640,288 ; and as regarded 
profits considered as secured, £1,299,164; making a total of 
£1,939,452. 'To that wculd have to be added the severance and 
other items with which he had not dealt, as they were not actuarial 
matters. From his experience as an actuary, assuming that Mr. 
Conacher's figures were well calculated, he thought that would bea 
fair way of capitalising their value. 
Mr. Robert Hammond, member of the Institution of Civil 
Engineers, &., said he bad been engaged in electric lighting for 
about 25 years. During the early part of that time he acted exclu- 
sively as a contractor, but for the past 10 years he had acted simply 
in the capacity of consulting electrical engineer, particularly on 
behalf of local authorities. The total value of electrical engineering 
works erected, or in course of erection, under his superintendence 
amounted to many millions of pounds. He bad had an opportunity 
of watching the development of electric lighting from the begin- 
ning. It was true that tre alternating high-pressure house-to-house 
transformer system had undoubtedly great advantages as a pioneer 
system. It was upon that system that they started the undertakings 
which had since proved successful at West Brompton. Almost all 
the work of importance that he had carried out was upon the system 
which was adopted by the Metropolitan Company, of distributing 
by high pressure alternating currente and transforming the pressure 
to low pressure in the houses of the consumers. He had acted for 
some years as consulting engineer to the City of Sheffield. Thesame 
system was put in force there, and also at Leeds, where helaid down 
the pioneer works in 1892. Since that time in all those places the house- 
to-house system had been abolished in favour of banked transformers, 
and low pressure distribution. The capital expense incurred by 
making that very considerable cbange had been justifted by financial 
resulte 


The Umpire said he had not heard it seriously disputed that the 
change over after a certain point from the house-to-house trans- 
formers to the continuous current was a proper and beneficial 
change. ! 

Sir Edward Clarke remarked that, subject to the question of the 
cost which it threw upon the pereons who carried it out, it seemed 
to him that that was not a point for controversy. 

Mr. Balfour Browne, to the witness : The revenue from the sale of 
current in 1901 was, in the case of the Metropolitan Company, more than 
eight times that of its first completed year of work; is that conform- 
able with your experience, and that even greater results might be 
obtained? — es. The increase in the number of units per lamp in 
the Metropolitan Company from 13:87 in 1893 to 18 60 in 1901, was 
continued witness, by no means abnormal. They found the same 
increase going on in other places. The amounts charged by the 
company during the last four years for meter renis were, in his 
opinion, reasonable, and he considered that the company might 
rely upon a continuous source of profit from the rental of meters. 
.In the case of the bulk of consumers there was undoubtedly a ten- 

dency to increase the number of lamps. On the question of price, 
he considered that the charge for motor power at 2d. per unit which 
. was estimated, would be the charge by the Metropolitan Company 
from 1914 onwards, or a lower one. He had had considerable expe- 
rience of Germany, and his experience of various towns there, such 
as Frankfurt, Stuttgart and Strasburg, showed that the amount of 
energy taken for power purposes was rapidly overtaking the 
amount used for lighting; his opinion was, that if the power 
business was pushed in Marylebone the same thing would take 
place there. He had considered the various uses to which elec- 
tricity might be applied for power purposes, and he considered that 
it would not be at all an outside estimate to suppose that 
10,000,000 units might be used for traction by tbe end of 1931. He 
agreed with Mr. Swinburne that 25,000,000 units was not an exces- 
sive amount to look forward to, and that Mr. Conacher in his 
table had put it at too low an amount. 

Cross-examined, Witness said that the hypothesis on which he 
had based his calculations, was the prices which the company 
would have had with an area entirely free from competition. He 
considered that there would be plenty of customers for power from 
tbb shops in the district of Marylebone. On the question of com- 


- purpose. 


petition, with the service the company was giving in Marylebone, he 
thought it might feel absolutely free from competition. The com- 
pany had given evidence of its intention to mend its ways by the 
very great change that it had made in its services; by ita Willesden 
station, and by everything it was doing, it showed that it was 
meeting the demand. If it was to lower its prices in !Marylebone, 
it would doa very much larger business. 

Sir William Preece, replying to Mr. Balfour Browne, said he had 
had large experience in all questions of electrical energy, and he 
was consulting engineer to the Metropolitan Company. He had, 
with the other engineers, considered the tables that had been put 
in, and agreed with them. He had absolute confidence that the 
25 million units would be obtained in Marylebone. 

This concluded the case for the company, and after some dis- 
cussion, the proceedings were adjourned until Monday, August 4th, 
when Sir Edward Clarke will open the case for the Marylebone 


"Borough Council. If the proceedings are not concluded within a 


week from that date, they will probably stand adjourned until 
October. ' 


eee 


ASSOCIATION OF GERMAN ELECTRICAL 
ENGINEERS. 


How THE Home OrricE Assists TEUTONIC COMPANIES. THE 
CAUSES OF THE PRECARIOUS COMMERCIAL POSITION. 


Tus Association of German Electrical Engineere, whose tenth 
anntal meeting has just been held at Dusseldorf, now comprises a 
membership of 3,133, whilst the circulation of the official journal, 
Elektrotechnische Zeitschrift, reached a total of 7,700 copies weekly at 
the end of 1901. The report presented by Mr. Gisbert Kapp, the 
general secretary, stated that during the past year the co-operation 


of the Association bad repeatedly been requisitioned by the German 


Secretary of State for Home Affairs in connection with the dissemi- 
nation of information of interest to Teutonic industry. As a rule, 
the news related to electrical installations projected in other 
countries, and by this means the German firms had been afforded a 
convenient opportunity to submit tenders for the work. The firms 
in question were informed of the contracts by circular, which the 
Secretary of State placed at the disposal of the Association for this 
The report proceeded to observe that the low-tension 
regulations had been revised, and had been adopted by several of the 
German States. Regulations for the application of electricity in 
mining operations had been prepared at the instance of the Breslau 
Mine Office, whilst the rules governing theatre installations had been 
revised at the request of the Hamburg police authorities Both of 
these regulations had been printed in the official organ, and the 
meeting gave its approval to them. 

Prof. C. Hartmann, of Frankfort-on-the-Maine, in the course of 
an opening address, stated that the Association was founded in 
1893, mainly for the purpose of maintaining those interests con- 
cerned with the cconomic brancb, the legislative branch, and the 
internal organisation of the electrical engineering industry. Con- 
derable anticipations were based upon a policy of common action, 
from which an amelioration was expected in the condition of severe 
competition which already prevailed at that time. The principal 
sphere of activity of the Association from the commencement was 
placed in the hands of committees, of which the most important was 
the safety regulations committee which had prepared and frequently 
revised the rules for heavy installation work. If, onthe one hand, 
the Association could rejoice at the successes achieved from scien- 
tific and technical standpoints, it could, on the other, only regret 
the failures from an economic point of view. The treatment of such 
questions was first reserved to the Council; an economic committee 
was then formed, but it was soon dissolved; an economic com- 
mittee, associated with the Council, also had only a brief existence, 
and a year ago tbe Council explained that the Association would 
only informally deal with economic affairs. During the past few 
days several firms had established a combination for the preservation 
of the common economic interests of the German electrical engineer- 
ing industry. Thecombination, in view of the urgent necessity for 
maintaining the foreign markets by the conclusion of long com- 
mercial treaties, and also in regard to the anticipated Customs“ 
legislation, would assume a prominent position for the interests of 
that section of the industry which, in addition to the large and still 
powerful companies which had not yet joined the organisation, 
would endeavour to keep up with honour and success the battle of 


‘competition in the markets of the world. There were three causes 


which had helped to bring about the present precarious condition of 
the industry. The first was the acquisition by manufacturing 
firms of concessions for the equipment and operation of electricity 
works. In exceptional cases that might perhaps be accompanied 
by success, but in principle it was a chimera to give oneself orders 
in that manner. Secondly, it led to a depression in prices, because 
the firms underbid themselves in order that their competitors 
might not have any advantage; and, thirdly, there was a too care- 
less valuation of stocks and insufficient financial provisions, which 
led to an unpremeditated colouring of the balance-sheets These 
evil results showed that the electrical engineer frequently was an 
inventive constructor and mathematician, but rarely a clever 


merchant and good accountant. The speaker proceeded to observe 


that these deficiencies would probably be overcome in the future by 
the high schools where commercial questions were being taught, aa, 


for instance, at the Leipsic University, the technical school at Aix 


la Chapelle, Cologne and Frankfort-on-the-Maine. ' 
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The meeting proceeded to elect Herr Ulbricht, of Dresden, as 
president of the Association in the place of Prof. Hartmann, who 
retired from the chair, and Mannheim was selected as the locale for 
the conference in 1903. Various papers were read and discussed, ` 
aud the castomary festivities and excursions brought the two days’ 
assembly to an end, 


THE INCORPORATED | 
MUNICIPAL ELECTRICAL ASSOCIATION. 


Abstract of Presidential Address by Mr. Jonn H. Riper, Electrical. 
Kagineer, London County Council Tramways, Delivered 
Wednesday, July 2nd, in London. ! 


It is no small thing to be the President of a body which is now 
representative of nearly 150 municipalities in the United Kingdom. 
Taking, as I did, some little part in the formation of the Associa- 
tion, it has been a matter of great personal gratification to me to 
wateh its gradual growth from 1895, when some 25 engineers 
modestly formed themselyes into the Municipal Electrical Associa- 
tion, up to the present, when we number not only about 210 
municipal electrical engineers, but slso 120 municipalities them- 
selves, among our members. 

As the Association grows, its influence is bound to grow with it, 
but its sphere of usefulness i3 largely determined by the funds at its 
disposal. This isa matter about which more will probably be said 
at the annual business meeting on Saturday next. 

At nearly all onr previous conventions we have had a paper from 
a Chairman of Committee, and this year one on Repayment of 
Loans" was to have been given. In consequence, however, of the 
sabject having been so fully discussed at our special meeting in 
February last, it was decided to withdraw it. I hope, notwith- 
sanding this, that the engineering matters which will be brought 
before ycu, in the papers which follow, will not prove uninteresting, 
even to the layman. | 

One of the subjects with which the municipal electrical engi- 
neer of to-day has to deal, and which has developed ia this country 
almost within the life of this Association, is that of electric street 
tramways. Jn 1895 there were bab five at work, aad, with the 
solitary exception of Blackpool, they were all owned and operated 
by companies, 

At our 1896 Convention I read a paper in which the possibilities 
of a combined tramway and lighting load were pointed out, and iu 
which attention was drawn to the économies which were likely to 
result from such an arrangement. ‘To-day there are 36 electric 
street tramways in operation, which are owned by municipalitice, 
and 16 others in progress of construction. Of the former, 28 arc, 
and of the latter 11 will be, supplied with current from a municipal 
combined lighting and tramway station. There are also four 
instances ia which the municipal station is supplying current to. 
tramways owned by companies. l 

These figures bear testimony to the appreciation in which the 
principles of combination are beld by municipal electrical engineers, 
pinciples which this association has taken no small part in empha- 
sising from time to time. If evidence be required of the economies 
te te obtained from a combined lighting and tramway load, we necd 
ouly turn to a recent issue of the Electrical Times. In a list which: 
is there given of those towns holding the record for lowest costs, 
the seven lowest have combined stations. l 

Without in any way wishing to draw invidious comparions, I 
cannet hielp mentioning two towns, the costs of whici are analysed 
in the isme above mentioned. I will referto them here as A 


= B, and I set out, in parallel columns, the figures relating to 
each :— | 


Por the year ending March 81st, 1902. A B 
Supply startet . October, 1894. January, 1893. 
8-c.P. lamps connected ... 90,057 130,550 
Units sold for lightiog ... 1,121,069 1,490,099 
Units sold for tramways... 1,999,640 — ` 
Average price obtained fur 
lighting .. 341d. 3:83d. 
Average price obtained for 
ttamwayb e 155d. 2e 


, Bo far, therefore, as lighting goes, B has a greater lamp connec- 
tion, a larger output, and a bigger price per unit. But A has a. 
combined lighting and tramway load, while B has a separate tram- 
way station. 

Now let us look at the financial results. B has a deficit for the 
year of £2,783, with a total cost per unit of 235d. A has a net. 
surplus of £4,752, and holds the record with a total cost per unit 
of only ‘96d. That these excellent results are largely due to the 
aie I am sure the authorities at A would be the first to 


_ With about three exceptions, the whole of the electric tramways 
in this country are worked by the trolley system, and it is worthy 
of note that no company, whose first aim, alter all, is to pay a 
dividend, has adopted any other. The Wolverhampton Corporation 
is experimenting with a surface contact system, the Bournemouth 
Corporation is putting down a short length of underground side- 
slot conduit, as part of a general scheme of overhead traction, and 
the London County Council has adopted the centre-slot conduit for 
practically the whole of ita lines, The members of this Association 


are invited to inspect some of this latter construction on Friday 
next. T 

The costs of the road construction, for these three distinctive 
types of electric traction, vary largely according to the local con- 
ditions, but are generally somewhat as follows, viz.:— 


Overhead construction.. £5,000) Per mile of single track, 
Surface contact construction 10,500 including rails and 
Conduit construction .. 13,500] paving in each case. 


In the faze of the very great saving in capital expenditure, which 
can be made by adopting the overhead system, what are the con- 
ditione waich would warrant the use of the conduit system? 
In the first place, in my opinion it is not warranted, unless 
a cir service can be maintained with not greater than a two 
minutes headway. The capital charges on the road construction are 
80 heavy, that the only way to bring down the cost per car-mile 
is to increase the number of car-miles as much as possible, by 
working the lines for all they are worth. 

Several corporations have recently been considering the use of 
the conduit in a similar manner to Bournemouth, viz., for a small 
portion in the centre of the town, with the overhead system out- 
side. Ido not think the conduit is warranted under such circum- 
stances, Certainly the additional cost, for such a short length, 
may be very small, when compared with the cost of the whole 
scheme. But is it worth while burdening the undertaking with a 
combined system, merely for æsthetic considerations ? 

. It may be argued that such combined systems are working satis- 
factorily in Washington, Paris, Berlio, and other places, and that 
the change from the conduit to the overhead wire, and vice versd, 
can be made in a very few seconds. That is quite true, but they 
mean (1) the constant additional labour of at leastione man at each 
changing place; (2) the carrying of the idle trolley over the conduit 
section; and (3) either separate machines and feeders for the conduit 
conductor bars, or the permanent earthing of the negative bar, 
because of the rail return of the overhead section. 

With regard to the carrying of the idle trolley over the conduit 
section, this is quite an easy matter when single-decked cars are 
used, as the trolley arm can lie down flat on the car roof, and thus 
hardly be sceo. But, with double-decked cars, there are several 
practical difficulties, since the arm must be kept out of the way of 
the passengers. 

The use of separate machines and feeders for the conduit section 
means considerable additional expense, but this cannot be avoided, 
if the advantages of an insulated negative conductor bar are to be 
retained. l : 

The abandonment of the overhead for aay othcr syslem, meroly 
for æsthetic reasons, is, in my opinion, not justifiable. The examples 
of overhead construction, to be seen in several towas in the United 
Kingdom, are anything but pretty. Some of them are even ugly. 
But that is the fault of the designer, and not of the system. It is 
perfectly easy and practicable to design and erect an overhead line, 
which shall look well in almost any locality. Neat, and even 
artistic, work costs very little more than rough and unsightly work. 

When, then, are we justified in adopting the conduit system.? 
(1) When the traffic over the lines is so great that the heavy capital 
charges do not make any serious addition to the costs per car-mile. 
This is a condition of things only met with in metropolitan cities, 
and, after all, is no reason why the overhead system should not be 
used. (2) When the powers for the tramway can only 
be obtained on the condition that the conduit is used. 
(3) When the system of lines is so complicated that the 
overhead construction becomes cumbersome and dangerous. Both 
(2) and (3) are again controlled by (1), since, unless the traffic can’ 
be guaranteed, the line cannot pay, and had, therefore, better not 
be constructed. 

One of the principal difficulties in designing neat overhead con- 
struction is that of guard wires. Many an otherwise neat line is 
entirely spoiled by them. Acting apparently with a view to the 
safety of the public, but really to protect the telegraph and tele- 
phone intereste, the Board of Trade has recently issued a new set of 
regulations, based practically upon those adopted by the Post Office. 
In order to hear the views of the various tramway authorities upon 
these regulations, a conference was held a week or two ago, at the 
offices of the Board of Trade. On the advice of the officials of the 
Post Office and the National Telephone Company, the Board of 
Trade refused to allow the principles of guard wire protection to be 
discussed, and would only permit remarks on the various regula- 
tions which were proposed. 

As is well known to those with the largest experience in overhead 
traction work, guard wires may be a protection in some few cases, 
but in the large majority they are the means of causing the very 
accidents which they are intended to avoid. Being, of necessity, 
only small wires, they are a constant trouble to maintain. They are 
very liable to break when heavy telegraph or telephone wires fall 
upon them. i 

A number of automatic devices have recently been placed upon the 
market, with the object of cutting off the current 1 any other 
wire fall across the trolley wire. But neither guard wires nor any of 
these devices strike at the root of the matter, whith is to prohibit 
entirely uninsulated wires of any kind crossing the trolley wires. 
If telegraph and telephone wires musc be erected overhead, they 
should only be allowed to cross the streets at right-angles, the spans 
should be kept exceedingly short, and the wires carrie as high up as 
possible, in order that a broken wire may not reach the street. They 
should be insulated at such crossings, and, if guards are insisted u pon, 
in addition to the above, they should be provided by a netting or 
similar arrangement under tbe telephone wires, and not over the 
trolley wires. 

The recent accidente, which have happened in Liverpool and 
other towns, have been caused just as much by the telephone wires , 


—Ó—— PU a —ÓÀ 


40 THE ELECTRICAL REVIEW. 


[Vol. 51, No. 1,984, JULY 4, 1902. 


M EE EE a t 


as by the trolley wires, but, in the mind ofthe public, they are 

ed trolley-wire accidents, and nothing else. If local authorities 
would insist on all telephone wires being placed underground, 
there would be no necessity for guard wires, or such like un- 
satisfactory half measures. 

Before bringing these somewhat rambling remarks to & conclusion, 
perhaps I may be permitted to say a few other words, more 
particularly to our younger engineer members. A visit to a 
number of electricity works in this country leads one to the con- 
clusion that, in too many cases, plant of too small a size has been 
putin. By this I do not mean not enough plant, but generating 
sete for too small an output. 'Those responsible for the design of 
the works did not seem to have been very sangnine as to the future 


of the undertaking, and so they put in sets for as small as 50 xw. 


output, and in some cases even smaller. | 
In the course of a few years, when the station*has grown, these 


sets have become too small, and are either never used, or are sold 


at a loss. Surely if we expect the business of electricity supply 
ever to approach the extent of gas supply, we should lay out our 


power stations on generous lines, and put in plant with an idea to, 


its future economical use, rather than to its suitability for just the 
number of customers we may have for the first year or two. Ido 
not mean that we should put in plant enongh to supply the town 
for the next 10 years Such a thing is the prerogative of those 
gentlemen who are paid by commission. But we should select such 
sizes that they will form a useful part of a well-designed whole, 
even though they may be apparently much too large for immediate 


8. | ; 

5 The generating stations which we are able to visit, and the 
systems which we are able to inspect, during our conventions, are 
great object lessons to us. We can learn not only how to improve 
our own works, but also, in many cases, what to avoid. Noone 
among us has a monopoly of skill or ideas, and the most able can 
learn something, even from the beginner. Electrical engineers are 
too apt to stay at home, to be content with their own plant, and to 
become even fossilised. In such a progressive science as electrical 
engineering, we must keep up with the times, or we shall certainly 
fall behind in the race. 

My advice to the municipal electrical engineer is to travel (at the 
expense of somebody else, if he can) to inspect other people’s 
stations and systems, and to discuss with other engineers the 
numberlees points which arise in everyday work. This association 
has already done a great deal in affording facilities for this. I know 
what it has done for me, and I cannot think I am alone in the 
matter. 


ROYAL SOCIETY CONVERSAZIONE. 


At the second Royal Society conversazione on June 18th 
there were very few new exhibits of physical or electrical 
apparatus. Some of the apparatus, such as Pidgeon's elec- 
trical machine, Mackenzie-Davidson’s X-ray exhibits, and 
Cossor’s Braun tube were exhibited at the last conversazione, 
and have already been described in the ELECTRICAL REVIEW. 
Prof. Callendar exhibited a simpleapparatus for determining 
the mechanical equivalent of heat. It consisted essentially 
of & hollow brake-drum filled with & known quantity of 
water. The rise of temperature produced by the friction 
between the brake strap and the drum is measured after the 
expenditure of a known quantity of work in driving the 
drum. The construction of the brake strap is very ingenious, 
and appears to be capable of useful application in the ordinary 
brakes for measuring horse-power. The strap consists of 
two sections of different materials joined together, and having 
different coefficients of friction—one half, for example, may 
be leather, and the other half steel. To the ends of this 
composite strap weights of different size are connected, and 
the strap is suspended over the cylinder. When the cylinder 
is rotated, the strap adjusts itself automatically on the 
cylinder till the friction on the strap just balances the 
difference of the weights connected to its ends. The equili- 
brium is practically independent of the speed, and the weights 
may be varied within wide limits. The thermal capacity of 
the apparatus when half full of water is about 500 calories 
per degree and the temperature may be raised 10° C. in 
1,000 revolutions. At this rate of working the external 
heat logs is a relatively small percentage of the heat gene- 
rated, and may be accurately measured by making trials 
with different weights. The rise of temperature is indicated 
by a platinum thermometer recording automatically on a 
drum with a scale of 2 cma. to 1? C. With the platinum 
thermometer it is possible to measure the mechanical equi- 
valent to 1 part in 1,000, if & water jacket is employed to 
keep the external conditions steady, 
Prof. Oallendar also exhibited some vacuum jacket 
Walorimeters 


that had ben sinploped to measure the apocifiv ” 


heat of steam. The invention in recent years of the 
vacuum jacket as a heat insulator has placed in the hands 
of the modern physicist an instrument which enables him 
to carry out many experiments which were impossible to his 
predecessors. When the vacuum jacket is also silvered to 
stop the passage of radiant heat, we obtain a vessel from 
which leakage of heat is practically «4. Evidently these 
vessels have great advantages for the construction of calori- 
meters, as Prof. Callendar has shown in the instruments he 
exhibited. . 

A -compact and comparatively simple apparatus for 
liquefying hydrogen was exhibited by Dr. Morris W. 
Travers, Hydrogen gas under a pressure of 120—150 
atmospheres passes through coils which are cooled in solid 
carbonic acid and alcohol (— 78˙5 C.), then in liquid air 
(— 185° C.), and, finally, in liquid air boiling under low 
pressure (— 200°C.). The gas then enters a regenerator 
coil, and, expanding at a valve in the bottom, is partially 
liquefied. The liquid collects in a vacuum vessel at the 
bottom of the apparatus; the unliquefied gas passing 
upward through the regenerator coil cools the gas it con- 
tains and returns to the compressor. 

Prof. Ramsay made an attempt to reproduce an aurora 
borealis by exposing an electrodeless discharge in air to 
the action of a magnetic field. It is a well-known fact that 
cathode rays tend to follow the paths of magnetic lines of 
force in their neighbourhood, and it has been supposed that 
the streamers of the aurora borealis are beams of cathode 


rays following the lines of the earth's magnetic field which 


converges them about the poles. Prof. Ramsay has found 
the spectrum of Krypton in the actual aurora borealis, and 
also in that which he has artificially reproduced. 

Dr. G. Johnstone Stoney exhibited an experiment to show 
that diffraction spectra are obtained even though the light 
falling on the grating comes from different parts of the 
flame. This experiment confirms a theory which he has 
already published (British Association Report, 1901, p.570). 
An image of a gas flame is thrown by a lens on the diffrac- 
tion grating, so that different parts of the grating are 
illuminated by light coming ffom different parts of the flame. 
When the grating is looked at by a telescope at the proper 
angle the usual diffraction spectrum is seen, just the same as 
when the light all comes from one part of the flame. 
Previously it was supposed that this was impossible, as the 
light from different parts of the flame might not all be in 
the same phase. 

Another experiment by Dr. Stoney showed diffraction 
spectra formed by the markings on a diatom. These spectra 
are seen when looking without an eye-piece down the tube 
of a microscope on the table of which the diatom is mounted. 

Messrs. Edser and Senior showed an optical experiment 
illustrating a paradoxical consequence of the wave theory 
of light. Light entering one side of a right-angled prism, 
which, under ordinary circumstances, would be totall 


reflected from the hypothenuse side, is found to pass through 


this surface when a grating is formed upon it. Diffraction 
spectra are formed of which five or six are visible, Thus 
light which cannot penetrate the hypothenuse face when it is 
clear is freely transmitted when parts of the face are rendered 


opaque, 


THE PARTRIDGE SPARKLET FUSE. 


OnE of the most ingenious devices we have ever met with 
has been evolved by Mr. G. W. Partridge, chief engineer of 
the London Electric Supply Corporation, for the rapid 
extinction of the arc consequent upon the opening of a high 
pressure circuit under load. Its most notable feature is its 
extreme simplicity, the essence of the device being the use 


of an ordinary sparklet for the joint purposes of freezing, 


choking and blowing out the arc. 

These sparklets, as our readers are doubtless aware, are 
small steel bottles, about as large as an olive, containing 
liquid carbonic acid gas; the necks are closed with thin 
steel sto made gastight for a pressure of 600 lba, per 
eq. in with a thin rubber ring, Sparklets are commonly 
teed for the purpose of asratin | 
Aümple attashinent to the latter enabling the wier M 
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ds stopper of the sparklet, so as to release the gas. They 
are readily obtained in boxes of 12 from chemists, &c., and 
are inexpensive, 

Mr. Partridge, who, by virtue of his position, has had a 
unique experience of the behaviour of high pressure ares 
and fuses, had previously designed and used fuses of the 
tubular type, 4 ft. 6 in. in length, on the 10,000-volt trunk 
mains and transformers of the London Electric Supply 
Jorporation ; exactly the same type of fuse was adopted by 
the Metropolitan Electric Supply Company for their 
Willesden high pressure transmission lines. 

Mr. Partridge, however, was not satisfied with these, and, 
by a happy inspiration, it occurred to him that sparklets 
were ideally adapted for the extinction of arcs, The sudden 
expansion of the carbon dioxide, as it flashes into gas, 
‘produces a temperature in the neighbourhood of 100° F, 
below zero; the gas itself, by its incombustible nature, tends 
to extinguish flame, and, at the same time, the violence 
with which it is ejected from the sparklet, as though the 
latter were n small cannon, acts as a mechanical blow-out 
device of the highest efficiency. A few days ago we had the 


ELIECAEV 


Parraipar SeagkLET Fus, TRANSFORMER Type, 10,000 TO 20,000 Vous. 


SPARELET Fuss, TYPE A. 


pleasure of witnessing a number of experiments with arcs at 
a pressure considerably in excess of 10,000 volts, to show the 
capabilities of the sparklets as arc extinguishers. In every 
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instance the arc was put out with certainty and efficiency, 
even when the gap was but half an inch in length. 

The construction of the actual fuses, which have now 
been in use by the L.E.S. Corporation for two years, is quite 
simple; the accompanying drawings and photographs will 
make it clear. The type of fuse illustrated is that which is 
intended for the high-pressure side of transformers ; the 
body is a trough of earthenware, with a recess at each 
end, near the terminals. The fuse consists of a suitable 
number of fine copper wires, which are enclosed between 
strips of mica for the greater part of their length, but are 
exposed near the ends. The fuses are made up with metal 
"terminal plates, ready for immediate insertion into the 
trough. Two marble blocks fit into the recesses in the 
earthenware referred to above; in each of these there is a 
hole shaped in such 8 way as to receive the body of a spark- 
let, while allowing its neck to project slightly beyond the 
surface at the side next to the fuse-gap. When these blocks 
are slipped into place, the sparklets are held in position by 
spring clamps projecting from the terminals of the fuse, 80 
as to ensure their connection with the circuit—an essential 
feature. It will readily be understood that directly the 
fuse has blown, the arc which follows rises, passes on to the 
end of one or both of the sparklets, fuses the stopper, and 
presto !—the arc is gone! Nothing more simple or effective 
could be imagined. The fuse operates equally well whether 
blown by a short circuit, or by a long-sustained excess of load; 
the latter condition is regarded by the inventor as an 
especially severe test, the arc formed under these conditions 
being peculiarly persistent. The length of gap required to 
deal with an arc at 10,000 volts is only 9 in., as compared 
with the 4 ft. 6 in. fuses formerly used ; two sparklets are 
used, one at each end, but this is only for additional security, 
as one always suffices. 

The type of fuse which we have described represents only 
one out of several desigus. The sparklets may be applied to 
switches which have to operate under heavy loads, and are 
quite applicable to 500-volt circuits. Mr. Partridge has, in 
fact, employed them in this way, the sparklet being so placed 
that the arc formed on opening the switch opens the spark- 
let. When the system is applied to circuit breakers, a 
magazine of the revolver type is employed, by means of 
which a fresh sparklet is brought into position every time 
the switch is closed. We understand that not one defective 
sparklet has yet been met with. | 
~- Amongst other designs for fuses is one adapted for use on 
distributing mains in junction boxes. Drawings are also 
given herewith of two other types of fuse. The fuses may 
be seen in operation at the Tramways Exhibition, at the 
stand of Messrs. Elliott Bros., Limited, who have secured 
the right of manufacture and sale for this country. 


THE INSTITUTION AND THE BOARD OF 
TRADE. 


[COMMUNICATED, ] 


Tue interview with the President of the Board of Trade on 
18th ult. marks the close of the first act in the procedure 
of the Institution towards relieving the electrical industry 
from the restrictions imposed upon it by legislation. So far 
as the Government is concerned, there is not much hope of 
any immediate action being taken, and it is doubtful if they 
fully realise the position. 

The principal organs of the Government in the press 
admit the importance of the case put forward by the Insti- 
tution, but recognise the fact, in not very complimentary 
terms, that not much is to be expected from the Government. 

The Times says that Mr. Gerald Balfour was too much 
concerned to point out, in the apathetic official manner, that 
the obstacles to electrical development are not entirely legis- 
lative, but spring from the multiplicity and complexity of 
existing interests; and then, forcibly reminds the Govern- 
ment, that it is the business of wise legislators to devise 
means for reconciling these interests with the new needs of 
modern life." | 

The Globe is more severe when it taxes the President of 


a 


the Board of Trade with “ complacent inability to grasp the 
importance of the subject," which it graphically describes 
as a throttled industry. 

It is evidently true that neither the public nor its rulers 
have grasped the economic significance of our backwardness, 
and we may add the enormous importance of promoting the 
industry as a means of solving the pressing problems of 
industrial redistribution as the only means of relieving the 
congestion in our overcrowded centres of population. 

The only grains of comfort offered by Mr. Gerald Balfour 
are the promise, at some uncertain distant date, of two Bills 
dealing with electric traction and electric supply, but there 
is only a vague intimation of the character of these measures 
in the significant sentence: “I trust that that measure, 


when introduced, will prove satisfactory to both parties, 


both to promoters and local authorities." 

It will be interesting, after the promised Government 
legislative feast, to see the lions and the lambs gambolling 
sportively together, while the American and German manu- 
facturers look on with complacency, and continue to watch 
the skill with which the old country throttles an industry. 

A remark of Mr. Balfour's indicated the extraordinary 
confusion of his mind when he raid: “Jt appears to me, 
however, after listening to the various speakers, that the 
really important question i8 not so much that of any impedi- 
ments thrown directly by the Legislature in the way of 
the development of the industry, as of the power which the 
Legislature has given the local authorities to veto schemes,” 
Exactly 80, and this is the legislative impediment for which 
a remedy is required. 

The fact is, that the industry is sacrificed to the fear of 
losing the political support of the local authorities, which 
Mr. Balfour admitted was **a very great power in this 
country,” and in its effect upon any efforts at legislative 
reforin, he reminded the deputation of “the difficulties 
which stand in the way so long as local authorities take so 
strong a view of the powers which ought to be reserved to 
them in connection with these enterprises.“ 

The practical remedy for this state of things is to alter 
the character of the Municipal Councils, and this can only 
be accomplished through the ratepayers. 

Mr. Swinburne assured the President that tbe Institution 
did nof go to see him as opponents of municipal trading, 
and probably a large proportion of the members of that body 
who look to the local authorities for their business, are by no 
means opposed to the socialistic principles which are being 
so industriously introduced into municipal action. 

We question if by coquetting with this pernicious inter- 
ference with legitimate business, the career of the electrical 
engineers embarked in it will be improved ; there is already 
a tendency on the part of the best men to gradually leave the 
ranks of the municipalities, the best positions and encourage- 
ment and permanent appointments being found in enter- 
prising private companies where the progressive engineer is 
associated with the best class of managers, and may be free 
from the control and interference of committees absolutely 
unfit for conducting such a business. 

The end will be a residue of case-hardened municipal 
servants of the caliber of the average municipal surveyor 
earning the same poor remuneration. 

Mr. Swinburne, while not opposing municipal trading, 
wisely urged that the effect of it upon the electrical industry 
should be investigated so that his Majesty’s Government 
might know whether it was a good thing, not for munici- 
palities considered alone, but for the community at large, 
having regard to questions of engineering, local indebtedness, 
housing, rapid transit, and concentration in cities ; and he 
urged that this could best be done by a Royal Commission to 
consider the whole question of electrical legislation. He might 
have also suggested the immediate re-appointment of the 
Select Committee on Municipal Trading, if Mr. Balfour 
could not recommend his colleagues to appoint a Royal 
Commission. " 

The public want enlightening upon the important posttion 
of general trading interests in connection with municipal 
monopolies. The Times calls for the real, practical and 
scientific interest of the country to aid the politicians and 
their official experte, and speaks plainly of the “ Boards of 
Trade, with their self-sufficiency, their timidity and their 
necessary ignorance of the later phases of development that 
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other nations bave adapted their legislation to the progress 
of acience.” | 

While public opinion is being formed by the action of 
Associations like the Industrial Freedoms League, with the 

ination of branches in every municipality, the Board of 
Trade can materially assist by exercising the powers they 
already possess of ascertaining by local inquiries the senti- 
menta of the ratepayers before granting provisional orders to 
any local authority. 

The Board of Trade may say that this would involve an 
amount of work for which their staff was inadequate, but 
this can easily be remedied, and is ab-olutely necessary if the 
ratepayers as a body and not the emall number forming the 
Councils are to decide the question. 

If this course were followed the need for legislative reform 
in this matter would be less urgent, as it is evident from 
the experience of the last few months that when the rate- 
payers have been appealed to they almost invariably decide 
against municipal trading in the supply of electricity. 

Apart from the main question of whether such trading is 
or is not in the interest of the community, it is irrational 
and grotesque for even a municipal trader to object to the 
removal of all shackles that tend to the restriction of trade, 
for it is quite clear that even from his point of view it 
cannot interfere with healthy municipal enterprise, nor 
check it in any way, if industries are free from unwise 
legislative interference. 

The Institution has made an important move forward, 
and if success is to attend its first effort, it must, 
persevere enthusiastically until it ultimately triumphs over 
the powerful obstacles in the path of the industry, the best 
interests of which it is its duty to promote. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


h Holborn, London W.C., and at Liverpool, to whom ali 


lag pe M E A for this journal by W. P. Tompson & Co., Electrical Patent 
gen 
inquiries mould be addressed, 


19,47. „Electrical hot air and vapour baths." W. Wappinoron and W, 
WantHoUsE, June 9th. 


W „An improved electrical fire alarm.“ R. W. Cooxx and J. Bcorr, 
ene * 


18074, "A patent automatic electric heating apparatus for governing 
incubators.” F. TowriN. June 9th. 


18,082. “ An improved combined electrical switch and cut-out for street 
poles and the like.“ M. RaiLING and J. H. Cotuinas. June 9th. 


13,088. “ Improvements in electiic arc lamps.“ R. HorrELT. June 9th. 
18,115. “ Improvements in wireless telegraphy.” J. H. TnousON. June fth. 

j d “Improvements relating to electrical testing apparatus." D.PERRET. 
une 


13,154. ‘Improvements in and connected with electro-magnetic annuncialors 
lor telephonic or similar purposes." H. OPPENHEIMER. (Actien-Gesellschatt Mix 
And Genest, Germany.) June 10th, | 


164, "Improvements in regulating electric light circuits especially 
applicable for the lighting of trains.“ H.LgrrNkR and R. N. Locas. June 10th. 


13,17. Trolley wire support.“ E. Hirt and E. HILL, Jun, June 10th. 
(complete.) um Mirco 


19171. “Trolley wire support.“ E. Hint and E. HILL, JUN. June 10th. 
(Complete.) 
18,175. “Improvements in equalising appliances for inter-connected polyphase 


Current tystems.“ Sremzns Bros. & Co. (Blemens & Halske Aktien-Gesellschaft, 
Germany. June loth. (Con plete.) 


13181. “Improvements in the current collectors or trolleys of electric 
railways and tramcars.“ J. WETTER, (P. Pfeiffer, Germany.) June 10th. 


13306. “Improvements in or relating to electric clocks or time-pieces.” 
J. Bum u. June loth. (Complete.) 


W UA “ Improvements in and in connection with fusible electric cut-outs.” 
P. Burgu. June llth. : 


p AS. “Improved safety device for electric railways.” 
W. Bonn. June lith. 


18,97. "An improved trolley head, arms and posts for overhead electrio 


wires, and a safety appliance for rende ring broken electric wires harmless." 
J. Caarxk. June 12th. 


13,857. “Improvements in connection with trolleys for electric ti amways 


ar railways.” THe BRITISH THomson-Hocston CoMPANY, LiMITED, and 
F. BAMCRLROM, jube 12th. OUSTO OMPANY, 1M1 


18,498, "Improvements in electric rsitwa 3 
; y ByRtems. H. H. Lake. (T. E. 
M and J. van Vieck, United States.) June 13th. (Complete.} 
Jone Maik Intercommunication switch for telephones.” H. R. WEBB. 


E. Parry and 


ine “AD improved apparatus for commuting electric current, par- 
eire diac a dues for combined aro and incandescent electrical lamp 
: F. and H. M. Pear, Linitep. June Mth, 


18,596. “ Improvements in means for electrically operating countersbafts." 
TRE Brirish '"'HoMsoN-HousroN Company, LIMITED, (N. C. Bassett, United 
States.) June Mth. | 

19,527. “ Improvements in electrical measuring instrumente.” THE BRITISH 
(TuHowsoN-HocsToN Company, LIMITED. (L T. Robinson, United States.) 
June 14th, mE 

18,528. " Infprovements in inertia dampers for electric measuring instru- 
ments.” THe British THoxsoN-HousToN Company, Limitep. (W. H. Pratt, 
United States.) June 14th. 

18,599. ‘‘Improvements in electric starting rheostats.” THE BRITISH 
THoMsON-HovsTox Company, Limitep. (C. E. Harthan, United States.) 
June 14th. 

18,590. “Improvements in brush-holders for dynamo-electric machines." 
THE British THomson-Hovuston Company, LiMrrED, (N. C, Bassett, United 
States.) June 14th. 

18,581. “Improvements in electric snap switches.” Tas BRITISH THOMSON- 
HovsroN Company, LIMITED. (H. Geisenhoner, United States.) June lith. 


18,582. “Improvements in connection with electric condensers.” . THE 
Tenim T ROMPON: HEOUBTON Company, LiumiTED. (W. S. Moody, United States.) 
ane 14th. 

18,588. ‘* Improvements in armature banda for dynamo-electric machines.“ 
THE British THomson-Houston “ompany, LiMiTED. (J. J. Wood, United 
States.) June l4th. 

18,5%. * Improvements in electrical motor control sytems." THE British 
THomMsON-Hovuston COMPANY, LimiTED. (C. E. Barry, United States.) June 14th. 


18,556. “Improvements in means for the control of the supply of electricity 
to electric motors for hauling plant, and similar apparatus in which the 
demand for energy is intermittent.“ C.Ingxgr. June 14th. (Complete.) 

18,594. “Improvements in electric commutators.” C. H. Prörr. June 16th. 
(Complete.) 

19,004. © Electric incandescent lamp.“ G. BELLINA., June 16th. 

18,612. ‘Improvements in and relating to electric fire alarms.” H. Haw- 


THORN. June 16th. ‘ 
18,626. Improved manufacture of hydroxylamine and chlorine by electro- 
lysis." O. Imray. (Farbwerke vormals Meister, Lucius & Bruning.) June 


16th. 
13,658. “Improvements in and relating to electric switches.” W. SEVENOAKKS. 

June 16th. 
18,727. 


“ Improvements in electric anap switches.” THE British THOMSON- 
HortsTroN Company, LIMITED. 


(F. L. Fenn, United States.) June 17th, 


18,728. "Improvements in electric push-button switches.“ "Tux BRITISH 
THoxsos-HovsroN Company, Limitep. (E. G. Kastenhuber, United States.) 
June 17th. 

18,729. “Improvements in trip coils for electric circuit breakers.” THE 


British THomsen-Hotston Company, Limiten. (J. D. Hilliard, jun., United 
States.) June 17th. 

18,781. '* Improvements in globe holders for electric arc and ether lamp:." 
THE BritisH Tuomson-Houston Company, Limirrep. (J. J. Wood, United 
Srates.) June 17th. 

13,732. “Improvements in electric arc lamps." TRR BRITISH THOMSON 
HovsroN Company, LimiteEp. (C. E. Harthan, United States.) June ITth, 


18,7849. “Improvements in electric transformers." Tux BRITISH THOMRON- 
HovsToN Company, Liairkp, (W. 8. Moody, United States.) June 17th. 


13,797. Improvements relating to systems for electrica] distribution.“ 
H. H. LAKE. (General Electric Company, United States.) June 17th. 

18,788. “Improvements in electric boisting apparatus.“ H. H. Lake. 
(General & lectrie Company, United States) June 17th. 

18,739. "Improvements in and relating to insulating material.” H. H. Laks. 
(General Electric Company, United States.) June 17th. 

18,740. ‘*Improvements relating to electric traction.“ H. H. LAKE. (General 
Electric Company, United States.) June 17th, 

13,741. ‘Improvements in and relating to electric switches." H. H. LAKR. 
(General Electric Company, United States.) June 17th. 

183,712. “Improvements in systems of eleotrica) distribution." H. H. LAKE. 
(General Electric Company, United States.) June 17th. H 

18,748. “Improvements in motor controlling devices." H. H. Laxe. (General 
Electric Company, United States.) June 17th. 

18,789. ' An improved connecting rod for connecting telephones and 
telegraphic instruments to overhead conductors." C. DiE TZ. June 17th. 
18,92. “A new or improved fault indicator for electric circuits." 

FikLp. June 18th. 

18,797. “Improvements in connectlon with enclosed spring swiveling trolley 
standards and trolley heads for electric locomotives, cars, or trucks." t. E. R. 
PHirnLirs and F. A. M. ALLINGHAM. June 18th. 

18,802. ‘*A speed indicator for electric tramcars, trains, and locomotives,” 
J. R. Crisp and J. F. MoonE." June 18th. 

18,851. Improvements in electric motor controllers." THe BnrrisR 
TuoxsoN-HovsToN CompaNny, LIMITED. (J.B Sinn, United States.) June i8th. 

18,45% ‘Improvements in electric switches, or circuit breakers.” Tur 
British THomson-Houstun Company, LIAITkD. (R. H. Read, United states.) 
June 18th. 

13,853. ‘‘Improvements in electric switches." THe British THOMSON- 
Hovston Comrany, II MITE D. (E. M. Hewlett and T. E. Button, United 
States.) June 18th. . 

18,854. ‘Improvements in electric switches worked by electro-magnets or 
solenoids.” SIEMENS BROS. & Co., LIMITRD, L. M. G. FERRRIHA, and R. WILKIE, 
June 8th. (Comjlete.; 

18,858. “An electric light carrier ring adjuster and ring.“ 
June 18:h. 

13,877. “ Improvements in or relating to electric railways, &c." A. J. Borit. 
(L. Negro, It:]y.) June 18th. 

18,9899. “ Improvements in variable speed direct currentshunt motors." TRR 
British THOMSON-HOUSTON Company, LIMITED. (C. P. Steinmetz, United 
States.) Ju: e 19th. 

18,934. "Improvements in electric current transformers for high voltage 
circuits," Tak Britisn THomMsen-Houston Company, Limirep. (A. R. Everest, 
United States.) June 19th. : 

19,956. “Improved thermo-electric indicator." IL. W. WinsHP. 
A. Heinz et Cie., Belgium.) June 19th. (Complete.) 

14,199. '*Improvements in or relating to printing by electricity in colours,” 
W.FiuESE-GREENE. June ?lst. 

14,133. “ Improvements in connecting carbon electrodes with electric leads.” 
H. BAKER and THE CasrNgR-K KLLNER ALKALI Company, LIMITED. June last. 

14,184. “Improvements in and connected with carbon electrodes." A. T. 
Smith, H. Baker, and THE CasxtNer-KELUNER ALKALI Company, LIMITED. 
June 21st. 

14,185. ‘Improvements in electrolytic cells." H. Baker, A. T. SuiTH, and 
THF CASTNKR-KELLNE&K ALKALI COMPANY, LIMITED. June žist. 

14,186. "Improvements in telephones for diving and like purposes." 
W. A. Gorman and A. GraHam. June 21st. Complete) 

14,188. Improvements relating to apparatus for controlling electrio 
motors.” H. H. Lake. June 2let. 

14,189. “Improvements relating to apparatus for regulating electric 
currents." H. H. LAKE. (General Electric Company, U.S.A.) June 2lst. 

14,140. ‘Improvements in electrical indicators." H. H. Lake. (General 
Electric Company, U B. A.) June 21st. 

14,141. "Improvements in or relating to electric switches and motor 
starting devices," H. H. Lakk. (General Electric Company, U.S.A.) June 
21st. 


M. B. 


J. W. KIRK, 


(The Firm 
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ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtamed of Messrs. W. P. Thompson 
and Oo., 899, High Holborn. W. C., and st Liverpool, price.. post free, 9d. 
(in stampni. 


7,410. “Improvements in regaisters for elsotric are lamps. P. Katbauer, M 
Haberieliser and 0. Leack. Dated April 21st, 1900. A clutch consists of two or 
more hollow jaws of smaller bore in their upper portions, and held together by 
a ring. Their ends are pivoted to arms of the movable tubular core of a series 
solenoid. The upper carbon passes through an insulated guide below the 
clutch, and is inserted in a heavy socket provided with friction springs and 
sliding in a guide tube. 2 claims. 


7,471. “improvements in olectric telegraphy.” 3. G. Brown. Dated April 23rd, 
1906, Relates to arrangements and systems of duplex telegraphy capable of 
being duplexed and thus converted to quadruplex. & claims. 


7.562. "improvements in tbird-rall insulators fer electric raliways." E. W. 
Rios. Dated April 24th, 1900. Relates to electric railways and tramways with 
third-rail conductors. To allow the third rail some vertical play, à square or 
other section tube D moulded in the insulating material, slides on the stein of 
support. A rubber cushion or tbe like may be placed in the cap. The rail 


yn be secured between two lugson turning the cap which is screwed internally. 
claims. 


7,667. '"Improvemonts in olectrio bonds for connecting the meeting ends c! two 
contiguous electric conductors." H. P. Brown. Dated April 24th, 1900. The 
bonds comprise a metallic plate held to the ends of the conductor or rail: so 
that they may move relatively to it, an intermediate stratum or mass of met; llic 


uve rant oriplastic alloy, adhering to both plate and conductor, being inserted. 
claims. 


7,806. “improvements in electric controliing switches.” C. N. Lindstrom and 
J. Hewitt aad T. Howitt. Dated April 94th, 1900. Controllers for automobiles, 
especially for use with secondary batteries. 7 claims. 


7,608. ‘* improvements connectsd with the produotion of electric light.” E. Rasch. 
Dated April 24th, 1900. Electrcdes are made of refractory oxides, conducting 
only after preliminary heating by a flame, a resistance cr otherwise, or passage 
of spark discharges. The electrodes may also be made of materials conducting, 
somewhat at ordinary temperatures, such as oxides of chromium, iron, copper, 
uranium, manganese, nickel, cobalt, titanium, zinc, tungsten, and molybdenum, 
The arc can be started between such electrodes by applying high clectric 
pressures. 6 claims. 


7,657. ''improvements in and connected with cord grips for electric lamp" 
bolders, colling holders, and the like." W. T. Burbey. Dated April 25th, 1900. A 
cord grip fora flexible conductor is prevented from turning in a lampholder, a 
ceiling rose, or the like by serrating the opening in which the cord grip is 
pacad, ar by forming or securing & projection in the holder, Xc., to engage a 


ongitudinal groove in the cord grip; the cord grip is held by a screw cap. 
8claims. 


7,976. ''improvements in olectrical time distributing apparatus." H. M. Lake. 
Dated April 25th, 1900. Relates to apparatus for transmitting regular move- 
ment from a main clock, capable of supplying comparatively great power by 
means of polyphase electric currents, to:one or more synchronous sympathetic 
devices intended to move the hands of a clock, the axis of certain astronomical 
instruments, &c. 1 claim. 


7,676. "Anim automatic letter-writting telegraph.” A. Pollak, J. Virag, 
J. Egger and F. Silbertstela. Dated April 25th, 1900. Relates to a eystem of teje- 
graphy in which perforated code signals are automatically transmitted and 
reproduced at the receiving station in the form of written characters. The 
apparatus described for use when an alphabet of forward or open loops only is 
employed, or when the alphabet includes backward or closed loops: in the 
latter case, the code signals are divided between two lines so as to produce two 
motions, preferably at right argles, at the receiving station. This form is 
described with two separate circuits, and also with the second circuit super- 
imposed on the two arms of the first circuit arranged in parallel by means of 
inductance coils. 7 claims. 


7,691. “‘ improvements in sieotrical work measuring 'nstruments." 6. W. John- 
een. (Hartmann & Braun, Germany.) Dated April 25th, 1900. Induction motor 
meters and electro-dynamometers are arranged for use on balanced three-phase 
alternating systems. 1 claim. 


7,695. “improvements in wall plugs for electric fighting and beating." 3. 8. 
Gals . Dated April 26th, 1900. A wall plug is tormed of a rolid mass of 
porcelein or the like, having holes for the reception of the pins and screws for 
securing the cap. The pins have square heads, so that they cannot turn, and 
are secured by nuts. The block is grooved and fitted with projections to serve 
asa grip forthe wires. The plug may be recessed to engage a projection on 


the socket, or the plug may be fitted with a projection to fit in the socket 
4 claims. 


7,737. improvements in and relating to arc lamps." A. Tribelhorre. Dated 
April 26th, 1900. An escapement regulating lamp is constructed in which the 
lower carbon is carried in a frame of vertical rods, on which are links and a 
spring supporting a round rod in an inclined position. The upper carbon is 
carried by a core supported above a shunt solenoid by a spring. The solenoid 
is supported by a carriage, movable vertically in a frame, and having a grooved 
wheel bearing on an inclined rod and geared to a star-wheel. Normally rota- 
tion of the ster-wheél is prevented by an arm of the core, +o that descent of the 
carriage is prevented, the star-wheel being released only when the action of the 
shunt solenoid lowers the core sufficiently in the carriage. The solenoid may 
otherwise be wound differentially, and arranged to raise the core so that its arm 
engages the star-wheel. The inclined rod and grooved wheel may be replaced 
by a vertical rack and a pinion. 2 claims. 


7,766. “Improvements in trucko for auto cars." A.Mukiberg. Dated April 
96th, 1900. Relates to a truck or under-car iage constructed so as to be flexible 
in all directions, in order to prevent or reduce shocks arising from irregularities 
in the road 4 claims. 


7,714. “Improvements In wiro oonnectors." A. Gartner and C. Meintire. 
Dated April 26th, 1900. Wires are connected by means ofa metal tube or sleeve, 
in which an indentation or indentations are formed, and by twisting such 
sleeve. 6 claims. 


7,768. "An igi chó negativo accumulator olectrcde.’” E. W. Jugner. Dated 
April 26th, 1900. Relates to the production of a nexative electrode, especially 

apt«d for use in the accumulator described in Specification No. 7,592, a.n. 
1899. The electrode consists of wire netor perforated plate, on which is spread 
a basic salt formed by the union of cadmium oxide with other substances, such 
as cadmium chloride, cupric chloride, or ammonium chloride. The mixture 
sets into a cement-like mass. Iron, manganese, copper, or combinations of them 
may be added to the cadmium oxide. 2 claims. 


7,777. "improvements in apparatus for wireless tolegraphy. G. Marconi. 
Dated April 26th. 1900. Relates to improvements in the arrangements of wireless 
teleg aphy described in Specifications No. 12,039, A. p. 1896: No. 12,326, a.D. 1808 ; 
and Nos 6,982 and 25,186, a.D. 1899. The secondarv of the induction coil is 
connected through one or more condensers « the primary of a transformer, 
the secondary of wh ch is connected to earth or a capacity, and with an adjust- 
able inductance connected to the aerial conductor. Ia the receiving apparatos, 
the aerial conductor is connected through a similar inductance to the primary 
of au induction coil, with which a condenser is arranged in parallel. The 
secondary i» divided by a condenser, and has its terminals connected to 
inductances. The iuductances are connected through the coberer and a con- 
denser in parallel. The local circuit, including impendances, is connected to 
the terminals of the condenser. reveral forms of transformer and induction 
coil are described for use with the transmitter and receiver respectively. The 
transformer is wound preferably on a rectangular frame, the secondary being 
divided and lying on each side of the primary. A cylindrical transformer having 


t 


equal turns in each coil, may also be employed, or one in which the layers of 
the secondary decrease in numbers outwardly. Several arrangements of in- 
duction coils are described in which the secondary is centrally divided by a 
condenser. The primary may be single, divided, or in parallel coils. The 
secondary may be-wound in a single layer inside, or ontside the primary, or may 
be in several layers decreasir;; outwardly in number. 2 claims. 


7.784. ‘improved system of distribution and collection of current for electric 
traction." G.Davis. Dated April th, 1900. Relates to electric railways and 
tramways, &c.. with overhead supply and return conductors, A frame with 
trolley wheels running on one conductor is provided with arms, carrying rollers 
to runon the outer conductor. The arms are attached in the upper or lower 
position, according to the direction of travel, so that the out-going ones, for 
instance, ride over those which are returning, and a lnidge piece with down- 
wardly curved ends is attached to each frame, so that the rollers can run over 
it and not Jose contact. The ends may be hinged so as to follow curves. Inthe 
form shown, the arms are hinged. but they may be fixed in sockets on the 
frames, insulation being provided between the supply and return current col- 
lectors. An upper second cuide parallel to the bridge may be discharged in a 


direction either perpendicular to that of the furnace gases or making an angle 
of less than 90 with it. 6 claims. 


7,792. ''improvements in electrically-operated brakee for centrifugal drying 
machines or hydro-extractors." M. C. Lonpsdon and S. Dale. Dated April 27th, 
1900. Relates to brakes for electrically driven and other hydro-extractors, A 
disc, prevented from rotating in a casing is pressed down by a spring against a 
disc tixed on the upper end of the machine spindle. An electromagnet is 
mounted above the disc, and this is energised when the machine is started and 
draws the disc out of contact. 2 claims, 


7,795. ‘“‘tmprevements In electric ilght fittings.” H. W. Calderbank. Dated 
Apri] 27th, 1900. A ball fitting, applicable to carry several lamps or an arc 
lamp, or as a ceiling connection, or part of an electrolier, is made in halves, 
which are connected mechanically by bayonet slots and pins, or & screw 


coupling ring or set screws, and electrically by spring plungers and contect 


plates carried in separate recesses in insulators. The parts can thus be sepa- 
rated and put together without disturbing the connecting wires, which pass 
separately through holes in the insulators to binding screws on the metal parts, 


ps middle partitions of the insulators fit together when the fitting is united. 
claim. 


7,861. “improvements In and connected with electric Incandescent lamps.” 0. 
Riebensahm. Dated April 27th, 1900. A bulb is made with a neck contracted 
and tapered at the end, and with an internally projecting tube. The leading-in 
wires are sealed in the innerend of the tube. One wire is bent over and coiled 
on the contracted part of the neck. The other wire ia secured in an insulating 
plug placed in the tube. A screw or other cap bas a metal part, containing a 
metal uner, which is formed into tongues to bear on the coiled wire, when the 
neck is pushed into the cap; an insulating part of the cap carries a central 
contact and a spring with a piece to bear on the wire. 5 claims. 


7,861. ''improvements in or relating to electrical reciprocating apparatus.” J. 
Brown. Dated April 27th, 1900. Relates to electrical reciprocating apparatus, 
which, in the smaller form, may be nsed for beating eggs, chopping meat, &c., 
and in the Jarger form, for rock drilling, pumping, &c. The instrument by 
which the work is performed (e. h., a knife, eig beater, hammer, saw, or rock 
drills, is carried by the movable core of a solenoid, the winding of which is 


connected with electrical contacts, which are made and broken by the move- 
ments of the core. 10 claims. 


7,916. ''improvements in actuating semaphore and like raltway signals.” W. 
Smith and d. Smith. Dated April 28 h, 1900. Relates to semaphore, &c., signals, 


5 and locking signals, interlocking wire and rod compensators. 
claims. 


7,983. ‘improvements in electrical signalling." J. M. Maskolyno. Dated 
April 30th, 1900. Relates to wireless signalling by Hertzian radiations, and 
includes means for exciting and detecting the radiations, and for applying the 
transmitted impulses for general purposes of signalling or telegraphy or for 
actuating & Morse sounder or recorder, or a printing telegraph. In the 
transmitter the radiations are produced in an elevated conductor forming 
part of the secondary circuit of the induction coil. which circuit is broken at & 
spark-gap, and may include an earth connection. 9 claims. 


7.989. “improvements lu electric switches." W. Jones. Dated April 30th, 
1900. Relates to switches for use in connection with street traction, &e. The 
contact blade is made in two seetions separated by distant pieces or by washers 
and pivoted. The handle or arm is adapted to be forced between the side 
pieces to make good contact with the tixcd contact. The arm is connected to 
the side pieces by springs to give a quick break. and is formed with a heel- 
piece to engage a pin and give a positive start. 3 claims, ° 


7,999. ''A new and improved controlling apparatus for er lifts." 0. 
Kammerer. Dated April 80th. 1900. Relates to electric lifts. 2 claims, 


8,061. '' improvements in or relating to propelling and steering devices fer 
motor rosd vehicies." A. Boult. Dated May Ist, 1800. Relates to propelling and 
steering devices for electrically-driven motor vehicles. 15 claims. 


8,061. “Lightning conductors and arrosters for overhead electric conductors.” 
J. H. Poche. Dated May Ist, 1900. Relates to means for projecting overbead 
conductors from the effects of lightning. The protector consists of a metal 
tube, in the centre of which is fixed an insulator for supporting the conductor. 
The tube is provided with discharge points and an elevated portion. The tube 
may be mounted singly or in groups held in metal rings on metal or wooden 
ports; in the latter case the metal portions are connected to earth. Discharge 
points may be attached to the insulated support, or the endsof the tube may be 


closed by discs. Pointed discharge bosses may also be clamped on the con- 
ductors. 2 claiins. 


8,067. “Improvements in harmonic telegraphy.” A. T. M. Johnson. Dated 
Vay Ist, 1900. Relates to harmonic telegraphs in which any one of a number 


of receiving stations can be selected by a tran: mitting station by means of & 
series of double reeds. 5 claims. 


8,111. “Improvements in parts of tefephcno Instruments.” B. Brander and 
British Electric Works, Dated May 2nd, 1900. Table or wall apparatus 18 
arranged with the magneto-magnets forming a frame which is closed m by 
plates to receive the induction coil, polarised be ], and the switching appliances. 


The motor is driven by a spur wheel, which gears with an internal y-toothed 
wheel. & claims. 


6,123. ‘‘improvoments in and connected with eloctric light wall pings. 
H. Opgenholmer. Dated May 2nd, 1900. A wall plug is formed with a base of 
china, or the like, having two lateral recesses, which are each met by two 
descending openings. In each recess is fitted a terminal piece, drilled and 
fitted with a screw to fix the line wire, and alsodrilled to receive the socket. 
In a modified form the line wire is led througha hole in the base. 1 claim. 


8,162. “improvements tn olectrictransformors.” W.L. Wise. Dated May 2nd, 
1900. In order to minimise eddy currents in three-phase transformers having 
three cores, the yokes are so constructed that the sheets are parallel to the 
sheets forming the cores. The yoke is bent at the edges so that when p'aced in 
position above and below tbe cores the edges mect and ihe centre parts are 
parallel to the sheets of the core. The yokes are clamped in suitable esstingf, 
and the end plates are boltedtogether. A switchboard is provided, access being 
obtained through a door inthe casing. 93 claims. 


8,160. ''improvements in electria switohes." W. Ely. Dated May 2nd, 1900. 
Switches adapted to be quickly thrown over to break one circuit, or set of 
circuits, and make another. 3 claims. 


8,179. '' improvements in electric switoh apparatus." W. T. Jones. Dated 
May 3rd, 1900. Relates to means for giving a quick step-by-step movement 1n 


7 1 having @ series of contacts, such as in motor-starting switches. 2 
claims. 


8,227. “Improvements Im or connected with wiedinge tor dyname-elecirie 
generators, motors and converters.” V. A. Fynn. Dated May 3rd, 1900. Ro» 
to drum armature windings for electric generators, motors and converters, &n 


more particularly to the manner of connecting such windings to the sections of 
the commutator. 1claim. 
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FIRE PREVENTION. 


THE recent fire in Queen Victoria Street with its fatal 
results has appealed perhaps universally to electrical 
engineers, because it occurred in a building that was 
occupied by the General Electric Company. As usual with fires 
of this nature, there has been a lot of nonsense written about 
safety appliances, and the usual ignorant appeal made for 
American systems, and soon, the truth being that the appliances 
in use here are probably fully as efficient for the circum- 
stances as are the appliances in America for the conditions 
there met with. Moreover, it is certain that fires in 
America are accompanied by far worse losses of life than 
ever take place here, notably in the recent fire at the 
Waldorf Astor Hotel, and one at a Philadelphia factory only 
a few weeks ago, where the fire escapes were too short and 
a number of girls perished. 

American-type ladders were tried 20 years ago by Sir 
E. M. Shaw, and found quite unsuitable for London condi- 
tions. A writer in the S/andard of June 17th advocates the 
use of Pompier ladders and the attendance with fire escapes 
of two men in place of one, and generally this writer, B. C.,“ 
has written the most sensible letter we have seen on the 
recent fire. . 

There is an invention which has long been domiciled 
in England, but has not, we think, obtained the recogni- 
tion it deserves. We allude to the Grinnell sprinkler, 
This is an arrangement throughout a building of pipes with 
valves at every few feet. Each of these valves consists of 
& brass ball held in place by a bridge piece formed of three 
pieces of white metal, soldered together with a solder that is 
fusible at 152° F., a temperature that is soon attained above 
a very little fire. The water cannot act to keep the bridge 
cold, and the melting of the bridge is very certain. Every 
bridge within the zone of heat melts, and causes a fine 
shower of water to be thrown over a considerable area, 
Had such sprinklers been fitted in the room that took fire at 
Queen Victoria Street, it is more than reasonable to expect 
they would have extinguished the fire before it had become 
serious, and it is almost a certainty that they would have so 
far delayed its progress as to have permitted of the rescue 
unhurt of all the victims of the fire. 

It is said that over 80 per cent. of English cotton mills 
have complete installations of sprinklers, protecting the 
machinery connected with a spinning power of no fewer 
than 18,000,000 spindles. And let it be understood that 
cotton-spinning mills, almost without exception, as regards 
the more modern mills, are fitted with outside staircases 
and landings from every floor; these are of iron, and 
form an easy way of escape. Out of 22 fires extinguished by 
the Grinnell apparatus in 1894, so little was the damage by 
fire and water combined, that in 13 cases no claims were 
made on insurance companies, and in nine cases the average 


loss was but £94. The insurance companies allow discounts 
D 
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of 20 to 60 per cent. for buildings fitted with sprinklers ; 
for the records of a total of 2,150 fires up to a certain date 
showed that in 60 per cent. no claims were made, and the 
average loss was under £50. 

We would not for a moment, advocate neglect of other 
means of safety. External ladders and landings are greatly 
to be recommended. The plain rope from each floor, 
knotted to a good ring bolt in the floor or wall under a 
window, is of very great utility, and we do not, agree with 
* B. C." on this point. True, women and girls would not 
dare to go down a rope, but where there were men present 
the latter would, we hope, let down the women first and 
then follow, and were there no men in the rooms 
threatened, surely the women could throw out the rope and 
a fireman could climb up it. There ought also to be a 
fire practice at regular intervals in every building, every 
person employed knowing the post to take up on an alarm 
being given, so as to make a proper use of the various means 
of safety. 

Such a thing as a fireproof building seems almost out of 
the question. It is a mystery how a fireso rapidly gets hold 
and spreads; buildings when not themselves combustible 
contain combustible furniture and goods, and in 25 minutes 
or less an unprotected steel ‘building will begin to fail by 
bending and softening of its parts. Hence the use of very 
solid timber in certain buildings is preferable to iron or 
steel. The best forms have double floors with interior 
sheet-iron linings, and it is found that if posts and beams 
are so made as to permit a burning of 2 in. without losing 
strength dangerously, safety will be fairly secured, because 
it takes a fierce fire to char toa greater depth, 

We need scarcely point out the danger from stairways and 
lift towers, which act as chimneys, and greatly assist the 
spread of fire. Such structures ought to be in outside towers, 
and bridge-connected to the main building. 

From accounts of American fires, it would seem that the 
skeleton steel buildings are little better than packs of 
cards. Hardly are they slight when they become huge 
furnaces. Safety can only be secured if the metal can be 
kept below a red heat. 

Much is now known in regard to the hazardous points in 
building construction. Holes for pipes, for example, should be 
stopped up with incombustible filling. Wired glass may be 
much used. Floors should be solid on concrete, i. e., no air 
space must exist below. Windows should have shutters to 
protect them from outside hazard, and heavy tanks, 
lift machinery and other heavy things should be so fitted 
as not to fall, as they so often do, to the destruction of floors 
and danger to firemen, as well as to the formation of holes 
through the floors to assist the spread of fire. But if fire- 
proof buildings could be discovered to-morrow, the fact 
would be of no particular value in respect of the thousands 
of old buildings existing. Things have to be dealt with as 
they are, and it is imperative that every building used as a 
factory or workplace, in which men and women are called 
on to work, should have all possible means of protection. 
In London, escapes cannot always be applied, but it were 
better to check a fire at the start than that means of escape 
should be used, which are liable to be cut off from use 
by the rapid spread of fire. We believe the sprinkler 
to be a good thing. It is not unsightly, and it can be fixed 


readily. It has amply proved its capacities, and is recognised 
by fire insurance companies to the extent of very consider- 
able reduction of premiums, which is good proof of its 
value. These sprinklers can be put up to be served either 
by gravity supply, or by means of special pressure tanks, 
In places like Manchester, the public water supply is at a 
sufficient pressure. Some day in London there may be a 
supply of pure water at ample pressure, but we fear that too 
often the existing supply by the water companies is not 
at a pressure that can be relied on, and therefore the oe ae 
pressure tanks must be employed. 

Finally, we should like to draw attention to the British 
Fire Prevention Committee, and the useful work it has 
done and is doing. An industrial section has been added 
for business men, and is open to all firms of ordinary business 
standing, who will have the benefit of the Committee’s work 


and experience, especially in preparing their buildings so as 


to be safe against fire, and in arranging fire watches and fire 
brigades, together with meetings to discuss subjeets of 
interest, read papers, &c. We should like to see this Com- 
mittee supported in its efforts. Nothing can be done with- 
out funds, and the very addition to its numbers will make 
the Committee more powerful for good, by placing at ite 
dispcsal funds for the carrying out of necessary work and 
experiment. There is a deal of information scattered about 
in various publications on the subject of fire prevention, and 
no doubt it will be the business of the Committee to colleet 
such, and utilise what is good in ite work. 

The frequency of fires, and the numerous deaths of late, 
have brought the subject into prominence, and it cannot 
be that such fires will be allowed to continue their fatal way 
if it can be shown that their prevention is morally certain, 


or, at least, that their rapid progress can be stayed, even 
for a few Precious minutes. 


93 IN another column reference is made to an 

article on the economy of mechanical 
stoking. Economy is of two or three kinds, It may be 
economical to use machines in order to save labour, fer the 
interest, maintenance, and sinking fund charge may be less 
than the labour cost of hand-stoking the boilers to which 
such charges apply. Economy may be effected in the weight 
of coal for a given duty, and it may be effected by enabling 
cheaper coal to be used. The last is a frequent economy 
of mechanical stokers, though it is also one that tends to 
cease or to diminish when the demand for such cheaper coal 
grows with the number of plants that are able to use it. The 
cheaper coal may also be one that is capable of producing 
more smoke than dear coal, and mechanical stoking 18 
often advocated as & means of mitigating the smoke nuisance. 
Too frequently such mitigation consiste in spreading over 
the whole time the smoke that, with hand firing, is concen- 
trated into a few minutes at intervals, But a dozen 
chimneys serving mechanically-stoked boilers probably pour 
out quite as much smoke in the aggregate as, or even more 
than, a dozen chimneys of hand-fired planta. Indeed, the 
latter, tending to produce black smoke at intervals, are 
looked after by the stoker, whereas the former, which tend 
to keep smoke below the prosecution line of colour, are nob 
looked after by their stokers. We do not write this in con- 
demnation of mechanical stoking so {much as to point out 
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fat mechanical stoking cannot in itself remedy an initially 
tel arrangement. Nothing, for example, can prevent the 
Missa of what may be termed the American setting of 
r tabe boilers, which is responsible for so much of 
the London smoke. 

The American cares for none of these things. Our 
petinal buildings and monuments are not dear to his heart. 
dt the same time we, in common with the citizens of 
fhe Empire just pow so numerous in our midst, do not 
are to we London blackened by the results of 
Gade furnace engineering. Anything wil do in which 
to burn anthragite, and that fuel lends itself to the 
Wilinking and careless engineer in a manner that 
titaminous fnel does not. Pittsburg, since the natural 
pu gave out, Bt, Louis, and Cincinnati, among American 
citis, are, perhaps, the chief sufferers of the hard- 
coal régime, for they are treated to American boiler setting 
ith the same callous indifference as is displayed towards 
London, and yet have to burn bituminous fuel which is 
protebly much dirtier than any British coal. We would not 
wary ‘industry, and we do not uphold the too often un- 
resonable methods of smoke prosecutors, but we do 
protest strongly against the stupidity which persists in 
ignoring natural laws, and building furnaces that can be 
pronounced to be smokers by inspeetion of the drawings. It 
ma matter of regret that boiler settings have been built 
inder the noses, so to speak, of consulting engineers, whose 
aly cure would seem to be the use of costly Welsh coal. 

The internally-fired boiler, still thought safer than the 
water-tube boiler by the boiler insurance companies, has 
always been difficult to deal with in regard to smoke pro- 
duction. The under-fired boiler was much easier to fire 
smokeless!y, as witness the old-fashioned Yorkshire setting 
with the Juckes farnace. The water-tube boiler, which is 
an uader-fired boiler, ought, if it is to have any special 
value, to permit of the resuscitation of under-firing 
on correct principles. It has so far been employed in entire 
neglect of the one point that it possessed of value, and has 
gained a bad name in consequence, not necessarily of its 
form, but of the indifference of engineers. 


The Castelli In view of the recent correspondence in 

Coherer, the Times on the subject of the discovery 
of the mercury and carbon or iron coherer, the communica- 
tion which we publish in another column, from the pen of 
Prof. Banti, editor of /'Eletfricisia, is of special interest. 
A reference to the subject, which occurs in the course of 
Mr. Marconi’s Royal Institution discourse will also be 
found in this issue, In our next issue we propose to 
refer at some length to this matter; we shall therefore 
defer comment until then. | 


Tests of Steam Pipe Coverings.— Further tests of 
coverings have recently been made on 2-in. and 10-in. pipe by 

G. H. Barrus at 80 lbs, and 150 lbs. pressure. They are too 
voluminous to reproduce, but the author's conclusions may be of 
First, the nearest resemblance to hair felt was best, so 

that nothing can really surpass bair felt if this would only not char. 
The excellence is purely due to the entrapped air. Corrugated sheet 
made of asbestos gave better reaults when the ribs ran round the 
pipes than when laid parallel with the pipe. All coverings appeared 
more en on the larger pipe. Coverings made for high pres- 
pure were far superior to low pressure covering, and even for low 
Neue work the high pressure coverings are worth their extra 
cost, Surface temperature of the covering must not be taken as 
an indication of quality. The coolest surface is not necessarily that 
Of the best material, The paper is accompanied by numerous tables 
by which the value of differant coverings can be commercially and 
be i y evaluated. The secret of good pipe coverings seems to 
in the imprisonment of air, and the prevention of such air from 
moving. Hence the value of hair felt, which offers so much fric- 
tional resistance to the movement of the air it imprisons, The value 


af a call is well exemplified by straw, a material unsafe for use 
water, 
fag 


tram Pipes, but which, if placed under shallow vessels of 
will e these to freeze on a clear summer night through 
erir earth's heat, which usually makes up for the loss 
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THE ELECTRIC TRAMWAYSYEXHIBITION.3 


(Continued from page 8.) 


Messrs. Elliott Bros., of Century Works, Lewisham, at stall 37, 
are showing their Partridge sparklet fuse, of which a full description 
appeared in our last issue, in actual work. The firm is issuing & 
circular of an entirely new series of alternating indicating instru- 
ments which they are putting on the market, and a standard test set 
for general use in tramway power systems. 

Messrs. Fairbairn, Lawson, Combe, Barbour, Limited, of 
Belfast, have on exhibition a screen on which are mounted a number 
of photographs of various engines which they have made from time 
totime. The only tramways engine shown is one recently installed 
in the tramway power station, Huddersfield, and it is to drive up to 
1,300 L. k. p. | | 

Messrs. Randall Brothers, of Palmerston Buildings, Old Broad 
Street, London, are exhibiting an interesting collection of various 
types of coils for different classes of machines insulated throughout 
with Berrite. The most interesting item is a comparatively small 
coil, which was constructed for one of the special transformers used 
in the Marconi installations for tranamitting messages for exception- 
ally long distances. The enormous voltages that are employed in 
connection with the transformer apparatus necessitate the use of 
the most permanent and highly insulating materials. To traction 
engineers, the chief feature about the Berrite insulations, apart from 
their durability, is that they can be relied upon even when 
very high temperatures are maintained in the conductors which they 
are used to insulate. Among other complete apparatus insulated by 
Berrite may be mentioned a motor and coila, for arc lamps and 
other purposes (in which high temperatures are unavoidable) by the 


Westminster Engineering Company. Also a motor by the Langdon- 


Davies Electric Motor Company, Limited. Those who prefer insu- 
lating with varnish will find Randall's varnish at this stand. 
Messrs. Anthony & Ross, of St. James Ironworks, Govan, 
Glasgow, show Ross’s patent automatic tramway point shifter, 
fitted with patent safety connecting rod. The invention obviates 
the use of slow and cumbersome systems of shifting points. It 
permits the motorman to shift the points without stopping the ear, 
and provides against the possibility of points lying, or becoming, 
partially open. The swinging arm, besides doing other work, holds 
the pointe securely to either position. To shift the points the 
motorman presses with his foot a portable knob fixed on the car plat- 
form, which causes a pointer to slide along a guide rail, laid in the 
permanent way, leading into a grooved swinging arm (placed inside 
of a strong steel box) to which is connected the points rod. The 
shifting of the swinging arm effects the desired change in the 
position of the points, The foot action of the motorman moves the 


TuH» Ross Por SHIFTER. 


points from whatever position they may bein. If they are lying 


‘for the opposite route to that along which the motorman wishes to 


travel, his foot action shifts the points to the desired route. The 
connecting rod, which is also patented, is a very important adjunct 
to this invention. Supposing the points should get choked with 
stones, coals or other material, the connecting rod permits the 
pe to pass through without disturbing the points in the least. 
e point is made of great strength, so as to carry safely all street 
traffic; it can be made to suit right or left-hand points. The 
London agents are Messrs. Biggs, Wall & Co., 13, Cross Street 
Finsbury Pavement, E.C. f 
Messrs. Kelvin and James White, Ltd., of 66, Victoria Street 
8. W., have a comprehensive exhibit of Lord Kelvin's patent elec- 
trical instruments at stall No. 79. These are so well known that it 
is unnecessary for us to go into detail in describing them, but they 
represent in all cases the latest type of the particular class of instru- 
ment. Ammeters, voltmeters and wattmeters, both indicating, 
recording and portable, suitable for direct or alternating current, 
are shown, also a sample patent circuit breakér, as well as different 
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types of switches. The attention of engineers may be drawn to the 
Kelvin S. R., or moving coil instruments, which derived their name 
from Lord Kelvin's well-known instrument the siphon recorder, 
used for submarine cable work. These are shown in three different 
types for switchboard use. Samples of the Kelvin electrostatic 
voltmeters are also shown, and it will be seen that in the latest 
type a much longer scale is obtained. For H.T. transmission 
work the open scale dial type is particularly suited, and these instru- 
ments are now supplied in an insulated case so that there is no 
danger through accidental contact. They are used in the majority 
of central stations where the system is a high tension one. A 
sample feeder log is also shown. This instrument records and indi- 
cates the current and voltage of the circuit in which it is fitted, and 
it, therefore, does away with the necessity of readings being taken 
at stated periods, seeing a continuous record is kept. These instru- 
meuts have been adopted by the Glasgow Corporation. Different 
types of wattmeters are also shown for switchboard and portable 
ust, both of the indicating and recording type ; a number of testing 
instruments for testing insulation, conductivity of a rail bond or 
vail while the cars are running, and also ordinary resistances. 
Samples of Lord Kelvin's balances are also shown. 

Messrs. Meldrum Bros., of Atlantic Works, Manchester, have 
one of their well-known “ koker " stokers on view, of which we 
give & photograph below. 

The General Electric Co. (1900), Ltd., have a capital exhibit 
of tramway supplies at their stand, No. 34. The principal features 
are Wood's patent fittings and appliances, which have been very 
carefully worked out. An improved trolley standard for double- 
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déckicars‘isishown ; this is arranged with a variable arm lever 80 
as to give a;reduced upward pressure on the trolley wire when the 
carlis ‘passing under] low bridges, where the trolley wire is usually 
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MELDRUM’S ‘“ KoKER” STOKER. 


is less liable to be mislaid than the steel balls of a ball bearing; a 
slotted nut and split pin give adjustment to th in.; the head is 
provided with a strip of insulation on the upper side, so that when 
putting the wheel on the wire in the dark, the condactor is not 
misled by seeing the lamps light up be’ore the wheel is properly in 
place. A steel spindle with a slot cut iu it provides both for storage 
and for automatic feeding of the lubricant, while the bearing of the 
trolley wheel is exceptionally long. The well known Wood grooved 
frogs and crossings for use with swivel trolley heads need no 
description; the movable points and automatic shunting points 
are extremely simple and ingenious. beivg a complete departure 
from the ordinary . A new section insulator, in which the 
flanges of the trolley wheel are guided past a gap in the conductor 
by means of an insulated metal centre piec», the usual wooden 
strip being dispensed with, is also noteworthy. A large variety 
of accessories, insulated where necessary with ''Samsohm," is 
shown. Cast-steel cut gear wheels, and steel pinions pressed to shape 
out of the solid with a pressure of over 1,000,0uU Ibs, are exhibited ; 
the latter, it is claimed, are exceptionably durable. Robertson” 
lamps, bells, fittings, &c., for cars, find places on the stand. A 
novel device in connection with the General Electric Co.’s well- 
known system of traction telephones is a small weatherproof box, 
which can be fixed on any size of pole in a few seconds by means 
of a steel strap, accessible only from inside the box. This can be 
used for a variety of purposes besides telephony. Other parts of 
the telephone system are shown, and we understand that several 
improvements have been effected in the details of this system. A 
switchboard panel for a compound dynamo, with interlocked main 
and shunt switches, is of interest; the main switches cannot be 
closed until the dynamo is excited, and it is impossible to close the 
equaliser and positive switches until the negative switch and the 
exciting circuit are closed. For other features of the exhibit we 
must refer our readers to the stand itself. 

Messrs. Geipel & Lange, of Westminster, exhibit their now 
well-known specialities, including Vulcan watt-hour meters and 
portable testing instruments, Ward-Leonard” rheostats and 
circuit breakers, Geipel’s patent steam traps and separators, 
Okonite and Manson insulating tapes, Centrator motors, &c. 


G. E. C. SECTION INSULATOR WITHOUT WOODEN STRIP. 


The exhibit of the Cape Asbestos Co., Ltd., of 8, Minories, E.C., 
consists of acomplete set of boiler and steam pipe coverings, fitted 
to models of boilers and pipes, also a full range of the company’s 


Woop's PATENT AUTOMATIO SHUNTING 
Porm. 


G.E.C. Cast Samet POR Passszp Our 
or SOLID BLOCK. 


rigidly fixed. The swivelling trolley head designed by Mr. Wood manufactures in cloth, fibre, steam packings of all types, sheet- 
possesses many points of ingenuity. The fork is so shaped, that ing. &c. i 

no matter how the head may be turned, it is impossible for the Witting Bros., Electrical Engineers and Contractors, Ltd., 
trolley or span wires to get caught under the wheel; a hard steel of 49, Cannon Street, London, E C., show at Stand No. 58 a car body 
loose washer gives security against cutting of the bearing faces, and similar to the 100 which they are supplying to Bradford. This was 
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built by Messrs. G. F. Milnes & Co., and is mounted on one of their 
tek. In addition, a standard 30-H P. motor is to be seen 
there similar to the type they are supplying to the 
Bradford, Glasgow, Birkenhead aud Brighton Corporations, 
and alo to the South Lancashire Power Company. The 

icalar features of this motor are its lightness, and the 
21 that it will give 100 per cent. overload for a period of one 
minute without undue heating or sparkiog, immediately following 
the ordinary full-load-ran test of one hour. Another novelty to which 

icular attention may be directed is that of a new form of brake. 
This is worked hydraulically and controlled electrically. The 
arrangement of the brake parts is such that the full brake effort 
may be instantly applied by the driver, or the pressure may be 
instantly released. In emergency cases the driver puts the handle 
hard on, and the various parte are so adjusted wnen mounting the 
brake on the car that no skidding of the wheels can possibly take 
place, even though the brake is put in the “full on” position. Again, 
by the manipulation of a very small handle fixed to the car dash, it 
is quite easy to moderate the pressure on the brake shoes by 2 lbs. 
st atime, which is sufficiently fine for all practical purposes. This 
brake possesses the further qualification of being instantly 
applied and released, and there is no time element to be taken 
into account, as there is with an air brake equipment. On 
socount of the liquid used, which is oil, no part of the mechanism 
is liable to clog up or stick, and at the same time the lubrication 
of all parta is very effective, making wear an absolute minimum. 
The apparatus is light, and, we understand, comparatively in- 
expensive, The opening and closing of the various valves are 
controlled eleetrically, the power being furnished from two accu- 
mulators carried on the car. In the event of the current failing for 
any reason, the brake is automatically applied and the car stops. A 
mechanical arrangement is, however, introduced in a solenoid, which, 
when applied, puts the valves in such a position that the brake is again 
taken off. The car may then be run back to the shed, controlled 
only by the electric or slipper brake. We are informed that this 
brake has been used with marked success in Paris for the past 12 
months, where all cars have to be supplied with a power brake 
equipment. This particular form has, moreover, received the sanc- 
tion of the Prefect of Police in that town. 


The Lorain Steel Company, of 29, Great St. Helen's, London, 
E.C, at Stand 89 exhibit part of a complicated street junction 
designed for Reading Corporation Tramways. It consists of a 
movable point combined in a solid casting with two curve crossings, 
the whole being 18 ft. long. The tongue of the point is of hardened 
forged steel 9 ft. 3 in. long. The open point corresponding is 
combined in a solid casting with a curved crossing, the whole being 
14 ft. in length. Tbe points are curved laterally to 200 ft. radius 
in order to provide easy entrance into the 40 ft. centre radius curve. 
Connecting with the points are two crossings in a solid piece, the 
lengths of same being 7 ft. 10 in., 9 ft. 6 in., and 8 ft. 6 in. At the 
intersections in these pieces are provided specially hardened and 
toughened steel plates, in order to resist the additional wear. These 
plates are so designed as to be renewable without disturbing the 
ving or taking up the casting, thus providing an extremely long 
e. Drawings are shown giving examples cf complicated special 
track junctions as supplied to the tramways of the London County 
Coun^il, Newcastle, Reading, &c. Parts of a portable crossover are 
also shown, these being of great use in the construction of 
permanent way; they have been largely used by the corporation 
tramways of Glasgow, Liverpool, Manchester, &c. At Stands 134 
and 135 is shown half of a complete conduit centre-slot crossover as 
designed by Messrs, J. G. White & Co., Limited, contractors for the 
Tooting lines of the London County Council Tramways, and manufac- 
tured by the Lorain Steel Company at their works at Johnstown, Pa. 
This construction is practically a new departure in the United King- 
dom, although in many respecte similar to that adopted as standard by 
the leading conduit traction lines in the United States, such as New 
Yotk and Washington. The features particularly noticeable are the 
extreme size of the solid casting, comprimng the wheel-rail crossing 
aad two half-slot crossings, the general strength and true alignment 
ofthe slot point, and the finish of the work. All crossings both for 
the wheel-rail and slot-rail are provided with a plate of the Lorain 
Steel Company's specially hardened steel, which is renewable 
without disturbing the paving when it becomes worn. This half of 
& crossover will, after the termination of the exhibition, be laid on 


the new Tooting lines of the London County Council Tramways, all 


the special track work of which is being manufactured by the Lorain 
Steel Company as sub-contractors to Mesars. J. G. White & Co. 


The Simplex Steel Conduit Co., Ltd., exhibit their system of 
steel conduite at Stand No. 3, in the arcade near the main entrance 
tothe Hall The exhibit contains the latest fittitgs introduced by 
the company. These consist of new pattern inspection fittings, berds, 
tees, crose-pieces, &c., and improved pendant fittings. Various 
modifications and improvements have been made on existing fittings, 
and the complete wiring system is shown. Some of the fittings have 
been specially designed by the company for use in connection with 
the wiring of buildings sach as are found in a tramway or railway 
generating depét. The corridor and emigrant fittings are largely 
wed by railway engineers, as also is the subway fitting made by 
the company. This is used in lighting subways, underground 
Walions, waiting rooms, lavatories, car sheds, inspection pits, &c. 
The water-tight switch is also used in this connection. The box of 
the switch is made to accommodate any of the ordinary tumbler or 

switches in general use. 

The Triumph Stoker, Ltd., of 39, Victoria Street, S.W., 
exhibit their Triumph stoker, a sprinkler type of machine, which has 

y been described in our columns (see ELECTRICAL REVIEW, 
mber 13th, 1901). It is largely used at the Sunderland Cor- 
oration electric supply works. 


Messrs. Aiton & Co.. of Western Works, Hyde Road, Willesden 
Junction, make a speciality of pipework for large power inetalla- 
tions, specimens of which are shown on their stand. The work 
covers a good deal of ground, involving, as it does, the supply of 
steam, feed, exhanst, water, drain, and other piping, with all valves 
and accessories such as filters, meters water and grease separators, 
&c. It is a point worth mentioning that the firm devotes its whole 
efforts to pipe work, instead of tacking it on to some other branch of 
engineering. The exhibit shows various forms of steam pipe with 
welded and screwed flanges, the latter being expanded and brazed ; 
various methods of taking off branches are shown by means of 
rivetted wrought-steel sadddes, cast-iron or cast-steel tee pieces. 
The handrailing round the stand is made up of feed piping, with 
branches at frequent intervals. Numerous photographs of installa- 
tions carried out by Aiton & Co. are shown on the stand, illustrating 
the variety and extent of the firm's connection. It is the practice 
of this firm to test all high-pressure piping, by which is meant 
steam and feed delivery piping, to 350 lbs. per sq. in., and all low- 
pressure piping snch as exhaust and water piping to 100 lbs per sq. 
in. Sheets of standard flanges and drilling are exhibited, aud it 
is noteworthy that these embody the drilling so strongly recom- 
mended by all authorities, vız., multiples of four holes, so that all 
branches and connections can be turned to right angles if desired. 

The Bergish Steel Foundry, of 39, Victoria Street, S.W., have 
an interesting exhibit, of which the principal feature is their 
patent pneumatic fender. This is so combined with the brake gear 
that when the latter is put hard over in case of emergency, the 
fender is automatically dropped and held down on the track with a 
considerable pressure, while at the same time the rails are sanded 
with an air blast. 

The Brash Electrical Engineering Co., Ltd., of Victoria 
Works, Belvedere Road, S.E., are showing two cars, fitted with 
trucks and motors, the whole of which were made at their Falcon 
Works, Loughborough, as well as their other exhibits. The cars 
are both of the double-deck type; one is mounted on a single 
truck, to carry 66 passengers, with reversed stairway, electric 
brakes, illuminated route indicators, &c. The other, one of a 
number built for the Manchester Corporation, is mounted on two 
Brush maximum traction trucks, and has the ordinary type of stair- 
case. The maximum traction trucks are of the Brush Company's 
standard type, of which, we understand, over 400 are on order; it is 
shown in our illustration herewith. A special type of truck, built 


BrusH STANDARD MAXIMUM TRACTION TRUCE. 


for the Wolverhampton and District Tramways, with a device for 
varying the load on the driving wheels, and a type D maximum 
traction truck, are also shown. 

Other exhibits are standard Brush tramway motors, of powers 
varying from 17 to 50 B. H. P., a variety of controllers, rheostats, and 
other tramway accessories, with motors, boosters, &c., for use in 
works and power stations. A non-electrical exhibit is a 10-B H.P. 
light petrol Brush motor carriage, geared for 30 miles per hour, and 
weighing complete 15 cwt. 

The British Thomson-Houston Co., Ltd., of Rugby, have an 
excellent exhibit, including their latest electric traction apparatus 


. for operating light railways, tube railways, and tramways. Most of 


the apparatus shown is similar to that used on numbers of light 
railways and tramways equipped on the Thomson-Houston system 
in various parts of the United Kingdom and abroad. The car 
exhibited is a typical double-deck car, built by Messrs. Milnes, and is 
mounted on two Brill maximum traction bogie trucks. Several different 
types of B.T.H. traction motors are shown, all of the ironclad type 
of construction, suitable for narrow and standard gauges. The most 
striking feature of the B. T. H. exhibit is the B.1.H. master- 
control system, which is shown in operation, the only 
difference being that, owing to limited space and for 
the purpose of a clearer demonstration, the motors shown 
in operation are of the type C.E. instead of traction motors. 
As our readers are aware, the Great Northern and City Railway 
Company are having their trains equipped with this master 
control system. Two trains equipped with this system are now 
in operation on the Central London Railway (Twopenny Tube), 
and it has also been adopted by the Manhattan Elevated Railway: 
of New York, U.S.A., after the most rigid examination. In con- 
trollers they show three styles, types B 18, B 6, and K 10. The 
B. T. H. standard type electric locomotive exhibited in operation is 
similar to that in successful operation at the works of Messrs. Platt 
Bros, Oldham. The weight is 9,500 lbs. with a draw bar pullonthe 
level of 1,000 lbs. at eight miles per hour. The voltage is 200 to 
210; gauge, 2 ft. 6 in. (minimum gauge of locomotives of similar 
type is 24 in.); wheel base, 37 in.; diameter of wheels, 22 in.; 
width over all, 3 ft. 82 in., and height above frame, 28 in. The 
motors driving it are similar to standard B.T.H. traction motors, and 
are arranged tandem. The entire locomotive is of simple and 
substantial constructicn so as to resist hard wear and use. The 
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company shows a complete line of oil switches, ranging from 15 to 
1,000 amperes, and from 2,500 to 40,000 volts, which can be arranged 
to operate automatically on reversal of current or overload. Their 
standard feeder pillar and samples of overhead line material, 
rheostets, Thomson watt-hour meters and tramway meters, 
switchboard instruments, and many other things are also shown 
here. 

British Westinghouse Electric and Manufacturing Co., 
Limited.—This exhibit is the largest at the Exhibition. It con- 
sists chiefly of a complete electric tramway in actual operation. The 
power station, the overhead line, the tramcar, and the track are 
fitted throughout on modern principles. The tramcar, which travels 
the full length of the hall on a track over 300 ft. long, is an 
exceptionally large one and similar to those supplied by the British 
Westinghouse Company for the Tyneside Electric Tramways. The 
car is fitted with a quadruple power equipment, there being four 
driving motors, one coupled by single reduction gear to each 
of the four axles of the two trucks. The motors are of the 
Westinghouse No. 49 B tramway type. The 
four motors of the exhibition tramcar are all 
regulated and controlled from a single control- 
ler, very similar in appearance to the ordi- 
nary type as used for the usual double equip: 
ments, having one main lever for the control 
of the running motors, and a small reversing 
lever. The main lever of the controller, besides 
forming the sole means of motor cóntrol, also 
serves as the brake controlling medium: The 
brakes used on the car are of the Westinghouse 
magnetic type, with which our readers are 
already acquainted. For the better exhibition 
of the action of this brake, a single truck 
equipped with Westinghouse motors, and with 
a complete set of the brakes, is placed on 
about 40 ft. of track. The motors are 
supplied with current through flexible leads, 
and from a controller stationed at one end 
of the track, the motors and brakes are 
brought into actual use under conditions which 
render close inspection of their working 
possible. The power station plant is a three- 
cylinder vertical gas engine of 112 B. H. P. 
driving a 75-Kw. compound-wound direct cur- 
rent railway type generator. As far as possible 
the various apparatus are shown in duplicate, 
and, in some cases, taken apart, so that plant 
may not only be seen working, but the materials 
and workmanship may be closely examined. 
The exhibit also comprises specimens of West- 
inghouse manufactures, including motors of 
various types and the new Westinghouse- 
Bremer lamp. The Westinghouse type "C" 
motor, which is shown, is an alternate 
current induction motor, which is extensively used in collieries, 
steel and iron works, and general manufactories. It is 
built in all sizes up to 800 ap. The ‘“auto-starter” is 
practically a two-way switch working in conjunction with a small 
reducing transformer, and is used in conjunction with the larger 
sizes of type “C” motors. The type F“ motor is also of the 
alternate current induction type. It is very similar to the type 
"C" motor, differing from it only in having arrangements 
for varying the resistance of the rotor circuit, by which a variable 
speed may be obtained. "There are several types of Westinghouse 
electric tramway and railway motors for traction shown, each of 
which has been expressly designed for a certain class of. service. 
The No. 49 B motor, which, a8 we have mentioned, is used on the 
Tyneside car, is a type designed more particularly for city 
tramway work, where speeds are comparatively low, where over- 
loads and heavy gradients occur, where frequent and rapid stops and 
starts are necessary, and where the vehicles run singly as motor 
passenger cars. A special type of car heater has been developed 
for use in conjunction with the Westinghouse magnetic brake. 
The other Westinghouse exbibits are their controllers, lightning 
arresters, canopy switches, diverters, &c. 

The Britaunia Company, of Colchester, have a capital exhibit 
of electric tramway supplies. They are now the sole British repre- 
sentatives for the sale of Dirigo insulating material, manufactured 
by the Ohio Brass Company, and bold a very large stock of the 
goods illustrated and described in their catalogue, No. 5, which may 
be obtained on application. They manufacture at their works at 
Colchester a large portion of the bronze part of overhead line 
material for electric tramways, in conjunction with “ Dirigo” insu- 
lation. Very often English engineers require the ears of insulating 
bodies to be a great deal heavier than those used in American prac- 
tice, and the style of frog requires to be different ; it is this kind of 
material particularly which is being manufactured at Colchester. 
In fig. 1 we show theirtype M straight line bangers. The insulator 
bolts are screwed 3 in. or § in, as may be desired by engineers. 
The particular features which appeal to the users of these insu- 
lators are the hexagonal nuts on the insulator bolt and hanger cap, 
which, being of the same diameter, permit one size of wrench 
to be interchangeable on them. The lugs serve as a means 
of holding the cap securely in position on the hanger, by 
bending some of the lugs, preferably any two which are opposite 
each other, under the shoulder formed on the hanger body 
beneath the threaded part, and tightly against it, thus preventing 
the cap from uuscrewing and backing off. The twin single 
curve hanger (fig. 2) is used where two trolley wires come 
close together on curves, and has the advantage of preventing a 


swivel trolley head from fouling the double pull-off which sometimes, 
occurs in ordinary practice owing to the arms of the double pull-off 
being 80 close together.. The duplex straight line suspension (fig. 
3) is a comparatively new form of suspension, its chief objects 
being double insulation between the two trolley wires, and flexi- 
bilitv of suspension. The company's standard mine hangers are 
specially suited to be used in mines as the insulation is protected 
against accidental blows of the trolley wheel, and from moisture 
dripping from the roof of the mine by a metal covering 
which partially envelopes it, and the usual trouble of surface 
leakage consequent on the depositing of conducting material on the 
outside insulator has been avoided by tbis special form of con- 
struction. Type W trolley clamp (fig. 4) is a form of clamp 
which is greatly used in America. It consiste of two jaws 
hinged on an inter-locking pin, which in addition to forming a 
pivot for the jaws, also passes through the enlarged head onithe 
lower end of the stud bolt, securing the latter in place, and 
preventing its returning when the corresponding part to which it 


THE WESTINGHOUSE EXHIBIT. 


is attached is threaded on to it. The clamping effect is secured by 
a cone-shaped sleeve, which fits into a corresponding conical recess 
on the upper part of the clamp, and which, by forcing them 
apart, in turn closes the jaws together over each wire, thus securely 
gripping. The Century splicing ear (fig. 5) is a new form of ear 
which is stronger thau the ordinary type of splicing ear, owing to 
its special construction. The wires are quickly and easily placed in 
tbe ear, and are securely held there by means of slotted, com- 


pressible steel caps, tapered on the outside and serrated on the 


Britannia Tramway SUPPLIES. 


inside, which slip over their ends and set themselves in the 
receptacle provided for them. The Britannia Co.’s emergency 
trolley wire splicer is claimed to be very useful in the case of a 
breakdown; it is very quickly manipulated, and has given 
great satisfaction. The company holds a large stock of the different 
types of trolley splicers, which are largely used in America, 
but are only used on a few systems in this country at the present 


ae F& 2 E "c9 "^ BSB BÉ oaa dU £c oo aN Fre 


RERUM. AA -————ÜJ[ÜJ, MU 
| 51 


vol 51. No. 1,285, JULY 11, 1902.] 


time. The Premier strain insulator is intended to supersede the 
old form of spherical globe insulator, and it is made con- 
gderably stronger. It is a new insulator, and the insulating 
material is of a specially hard nature. The Brooklyn strain 
insulators (fig. 6) are of a design which is different to that 
of other makes. The body of the bronze metal part is made 
of one piece instead of in two halves as is usual, and on this 
account the insulators stand the most severe strain which 
occurs in tramway practice. A new form of expansion bolt for 
securing wall rosettes is shown in fig. 7, in which there is said to be 
no chance of the bolt withdrawing, as the inward ends of the sleeve 
are forced outwards the further the bolt is screwed up. The motor 
armature lift (fig. 8) is specially useful for the rapid handling of 
motor armatures, and it is designed so that it can be readily 
operated in the motor pit. The car replacing frogs shown in fig. 9 
are very useful in speedily replacing derailed cars, and they 
are used satisfactorily on a number of tramway systems. A 
number of Nicholson frogs is exhibited at the Britannia stand, 
these having been specially designed so as to be suitable for both 
fixed and swivel trolley heads. The chief point of difference 
between this and the ordinary type of frogs is that the receivers or 
projection pieces to which the trolley wires are clamped are brought 
quite close together on the plate, just leaving sufficient room for the 


BRITANNIA TEIRD RAIL INSULATOR. 


trolley wheel to pass. The ends of the receivers are sloped off to 
8 point, and they consequently overlap each other; on this account 
the trolley wheel is actually on one of the receivers before it has 
left the other. The swivel head has no chance of turning in passing 
from one of the receivers to the other, as this is prevented by the 
slopes on the receivers and also by the outside flange, which latter 
guide assists, as in the case of the American frog. This frog 
is also snitable for a fixed head, having no grooves for the 
flanges of a fixed wheel to jump out of, which tendency is caused 
by the flanges of a fixed wheel not beiag in a perfect line with the 
grooves in a frog. A trolley standard of a new design is 
shown for centre or side running systems, and it is fitted with 
special internal springs and a double arrangement of ball bearings. 
It has a compensating movement which keeps the pressure on the 
trolley whee] the same irrespective of the height of the trolley 
wire. The compa y also shows a variety of pole basee, as manu- 
factured at the Colchester foundry, which has an output of about 
200 bases per week. A section pillar of standard design is 
exhibited, together with a number of ty pes of panels as used on tram- 
way and lighting systeme, and a new type of quick-break switch ; also 
repairing shop tools for tramway purposes. 
The company has issued a special bulletin, No. 8, which describes 
a number of third-rail insulators. It includes a description of a 
Chicago electric railway, the special feature being the high rate of 
speed attained. The insulators used throughout this line are illustrated 
in fig. 10. They consist of a wood block supported on a malleable 
iron base, and provided at the top with a cap casting, which 
is bolted to the block by means of two machine bolts, which 
pass entirely through the wood block and the extended ends of the 
casting. The wood block is specially prepared by impregnating 
with oil s0 as to exclude all moisture and add to its insulating pro- 
perlie& The block is provided near its lower edge with several 
turns of heavy iron wire, which serve to prevent its splitting. Four 
holes are provided in the base casting for the attachment of the 
insulator to the rail tie by means of lag screws. 
_The Union Electric Co., Ltd., have a comprehensive and 
interesting exhibit at Stand No. 25, comprising a 115-Kw. generator 
for direct coupling ; three kinds of motor, open, enclosed ventilated, 
aod totally enclosed; variable speed motor, with two commutators ; 
motor-generator ; a variety of arc lamps, including the flame arc, 
double carbon arcs for simultaneous or successive burning, enclosed 
arcs, &c.; motor starters of several different types, reversers, con- 
trollers and polyphase rheostats; Atkinson’s patent ammeters and 
voltmeters of the float-in-liquid type, which are remarkably dead- 
beat, accurate and cheap; and "Lux" watt-hour meters. Special 
Interest attaches to the ventilated motors; these are provided with 
large bnt unobtrusive hoodr, through which the air is drawn in and 
ejected after passing over the commutator and through the 
armature. The ventilation, being thus directed, is as effective as the 


freer but indiscriminate ventilation of the open type, and the out- 
put of the two types, weight for weight, is equal. A new system of 
permanently fixed brushes, and movable pole-pieces to give a secret 
adjustment for sparklessness, is being adopted by thecompany. The 
step-by-step motor starterg with or without no-voltage and overload 
release devices, are also interesting ; the switch can only be put on,by 
successive to-and-fro motions of the handle, which ensure the lapse 
of 5 sufficient interval of time in the operation of starting the 
motor. — 
Messrs. Dick, Kerr & Co., Ltd., of Cannon Street, E. C., have 
one of the best exhibits. It is, as usual, a combined exhibit of 
D. K. & Co. and the two Preston companies. It attracts a good deal 
of attention by reason of its leading feature, which consists of one 
of the L. C. C. cars built for the South London conduit lines. This 
car, which we illustrate, bears cousiderable resemblance to what is 
known as the Preston type, with Bellamy reversed stairway, 
which has been supplied by the firm to many of the tramway 
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L.C.C. CONDUIT CAR. 


systems in this country. The seating capacity is 66 passengers, 
28 inside and 38 outside, and the total length overall is 
33 ft. 6 in. The frame of the car is so arranged as ito 
accommodate on each side two large fixed windows in the 
centre, and four end windows arranged to lower. Above the 
windows is a line of narrow, ornamental pivotted sashes, provided 
for ventilation, this being a distinctive feature of the Preston car. 
At each end of the car are provided route-indicator boxes with 
revolving linen screens. A new feature in the interior of the car 
is a glazed partition dividing the seats on each side. The interior 
woodwork is of quartered oak, the end doors sliding in the usual 
way, and fitted with the necessary handles, catches, &c. The roof 
seats will be of the garden type, with angle-iron legs. The car is 
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SUNDERLAND COMBINATION VESTIBULE Can. 


mounted on maximum traction bogies of the Brill type, each bogie 
carrying one motor. The cars are fitted with series-parallel con- 
trollers, and there is the usual equipment of emergency switches, 
lightning arresters, hand-brake, &c. The plough attached is similar 
to that employed on the Paris conduit system. The single-deck 
combination vestibule car, wbich we also show, is on exhibition. 
It has been built to the order of the Sunderland Corporation Tram- 
ways. The main feature in the design is the provision of both out- 
side and inside seats upon a single deck, giving also ample room for 
passengers alighting from or boarding the car, and consequently 
reducing the time necessary at thestopping places. It accommodates 
34 passengers, 16 inside and 18 outside, and has an overall length 
of 30 ft. 10 in. over the buffer irons, and a width of 6 ft. over 
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fhe*side sills. The truck is oftthej21E Brill standard design, 
with 6-ft. wheel base and 30-iu. wheels. The under-frames 
are of oak in combination with steel sole bars, and ensure a maxi- 
mum of strength with minimum weight. The platform frame, 
which is an important factor in this class, of car, is formed by con- 
tir uing tbe side frames to the necessary fength. The car is of the 
“vestibule” type, offering complete protection from the wind and 
weather to the motor man, and diminishing the draught to the out- 
side passengers on the platforms. The vestibules are furnished with 
balance blinds and windows, one on each eud, constructed to drop if 
required. In order to ensure the safety of the passengers riding on 


Dick-KmRR MOTOR ALTERNATOR, | 


the open portion of the car, the near side of the front platform and 
the off-side of the rear platform are panelled in, the panelling 
being surmounted with wrought-iron scroll work. On the off-side 
of the front platform and the near side of the after platform are 
folding gates. The whole of the open portion occupied by the 
passengers is adequately protected from the weather by storm blinds. 
The equipment comprises two No. 264 motors, and standard DEl 
form B controller. The motor alternator exhibited consists of a 
direct-current shunt-wound motor direct coupled to an eight-pole 
three-phase altervating-current generator, the two machines being 
carried on the same bedplate. The output of the generating side is 
200 xw. when supplying current at 5,500 volte, and running at 375 
revolutions per minute, and 25 cycles per second. The motor is a 
four-pole shunt-wound machine, running at 550 volts. The field 
yoke is of high permeability cast-iron, the pole-pieces consisting of 
laminated steel cast into the frame. The armature is of the slotted 
drum type, the core being built up of laminated discs securely 
carried on a special form of spider. The alternating-current 
generator is of the revolving field type, with external stationary 


Dicx-KERR STATIONARY MOTOR. 


armature. The armature consists of laminated segments built 
up in and idove-tailed into a cast-iron frame, and the windings 
are jstar) connected. The field magnets are of laminated 
steel, firmly keyed and bolted to the revolving hub, which is itself 
keyed to the shaft. The field magnet spools are firmly fixed to the 
pole-pieces, but are readily removable. Various sizes of standard 
traction motors are exhibited at this stand, also controllers, and 
doublejand single-deck trolleys, overhead line material, permanent 
way work, &c. One of cur illustravions shows a stationary motor, 
such as they are exhibiting, of 5 H.P. and 10 m.P. for various indus- 


trial purposes. These are made in all sizes, from 3 to 100 E. p., and 
are wound for various voltages. 

Messrs. R. W. Blackwell & Co., Ltd., of 59, City Road, E.C., 
are of course prominently in evidence with a good collection of the 
hundred and one things which they are supplying for the equipment 
of electric tramway systems. Several types of rail bonds, Aetna” 
insulators, poles, track and line tools, tower wagons, junction boxes, 
flexible suspensions, air brakes, and swivelling trolleys are all to be 
found at their stand, No. 53. The “Tandem” life-guard and their sheet 
steel gear cases are attracting considerable notice. The “ Tandem” 
guard consists primarily of two parts, marked a and 5 on the accom- 
panying illustration, which shows the guard as carried in ordinary 
use underneath the platform of the tramcar. Both A and B are 
here arranged at a height of 2 in. or 3 in. above the tram-rail, the 
weight of part a supporting part B through the lever o and pin D. 
In the event of a car over-running an obstruction, such as a human 
body, the front guard a will in most cases pass under the body and 
save it from being over-run by the wheels of the car. Should the 


BLACKWELL’s TANDEM LIFEGUARD. 


"ront guard, however, fail to pick up the body, as may happen when 
*he fallen person is a very small child, the front guard will then 
"lide over the body and will be raised from the ground. The moment 
that the frunt guard is very slightly raised (from 1 to 2 in. is 
sufficient), the lever c releases the pin p, allowing the rear guard B 
to fall hard on to the ground, where it is beld down by the pawl x. 
In this position the rear guard will pick up the smallest body and 
carry it safely till the car bas been brought to a standstill Bg the 
shape of the end of the lever c, it is arranged tbat the weight of 
guard B, which is made of iron and wire network, tends to counter- 
balance the weight of guard a, which is made of steel tube fitted in 
front with bent-wood strips, and behind with wire net. The pin 
D is screwed in a vertical slot in a support of the rear guard, so that 
the height at which the guards are carried in the ordinary running 
of the car may be varied at will The whole of the life-guard 
equipment is carried by the iron frame r, which is bolted .on to 


the truck under the car, and so is independent of the oscillation and 
movement of the car body. 


(To be continued.) 


CORRECTIONS.—In our reference to the exhibit of the St. Helens 
Cable Company last week, with horn lead sheathing” should read 
" with torn lead sheathing.” 

The trolley head described last week, to which we gave the 
title Brecknell’s trolley bead, is what is commonly known as the 


Munro trolley head. One of these is running on the car shown on 
the Westinghouse exhibit. 


ELECTRIC TRACTION MACHINERY AND 
ACCESSORIES. 


(Continued from page 9.) 


Messrs. Heaton & Smith, Ltd., of Salford Switch Works, Irwell 
Road, Pendleton, Manchester, are manufacturing the C 126 earth- 
ing device for use in connection with tramway work. It consiste 
of a switch which is enclosed in a cast-iron box, conveniently arranged 
for fixing on to the trolley poles. One terminal of the switch is 
connected to the trolley wire, and the other terminal of the switch 
is connected to the rail. The contact maker is held iu an off 
position by a strong cord which passes over an insulated pulley 
and is fastened to a knob, which passes through a pane of glass. 
In the event of any telephone wires falling or trolley wires break- 
ing, all that is required to be done is to break the pane of glass. 
Immediately this is done it releases the contact maker, and short- 
circuits the trolley wire with earth. The result of this 18, that the 
circuit breaker on the switchboard at the station is released, and 
the trolley wire is made dead; further, while the switch is in this 
position, it is impossible for th switchboard attendant at the 
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station to replace tbe circuit breaker. This being done, the 
engineer-in-charge at once knows there is something wrong on the 
line, and from the circuit breaker which is out, he will ascertain 

n which route the accident has happened and can send a man 
straight away to the spot. Having arrived there he can get to the 
nearest section box, cut off that particular section, and the rest of 
the line can go on working while the repair is being made on the 
broken line. In the first place, letters are cast on the box thus: 
“ Electrical tramways: In case of wires falling break the glass," so 
that should an accident bappen, any inexperienced person can 
immediately rush to the first post upon which the cut-out is erected 
and break the glase, which, as before mentioned, cuts off all current 
from the line, and prevents any possible damage being done. The 
arrangement is simple and devoid of any mechanical appliances 
which are liable to get out of order through being exposed to the 
weather This cut-out has been fried in St. Helens, and 
the engineer there has expressed his approval of it. It has 
also been tried in one or two other places with equally good 
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Heaton & SMITH EARTHING DEVICE. 


results. Messrs. Heaton & Smith have been experimenting with 
this device for some considerable time, and have tried very 
many different ways of attaining the same object; but they 
have found that in cases where they have had to rely upon 
springs and levers, the cut-outs worked very well when turned out 
of the workshop new, but after having been exposed to the w ather 
for some time, they become rusty and fail to act when required, 
whereas it is claimed for the cut-out, which we illustrate, that the 
construction is such that, even if it were left standing for years 
without being used, it would be none the worse, but immediately 
M glass was broken, everything else would work automatic- 


y. 
The C 125 quick-break plug and socket is being extensively used 


by tramway engineers in connection with the lighting of tramway. 


car-sheds, and the firm has supplied over 800 of them to one 
corporation alone for use in their sheds. The socket is made 
specially for use where it is likely to be subjected to damp or rough 
usage. It is enclosed in a cast-iron case aad fitted with an automatic 
shutter, so that when the plug is withdrawn it closes and makes 
the box watertight. There is a catch fitted on the shutter, and it 
18 80 arranged that when the plug is in it is held in position. This 
plug has a quick double break, so that it is quite suitable for use 
on a 250-volt circuit. ` 

We have received from The Pulsometer Engineering 
Company, Limited, of Nine Elms Iron Works, Reading, a print 
representing a set of electrically-driven independent air and 
circulating pumps, complete with surface condenser, as recently 
supplied by them to an Electric Traction Company. The air pumps 
are of the vertical type and single acting; the circulating pump is 
double acting. The air pumps are of the Edwards type. The 
air pump is 12 in. diameter x 12 in. stroke, aud the circulating 
pump 9 in. in diameter double acting, also 12 in. stroke. The 
surface condenser has 600 sq. ft. of surface with brass tubes and 
tube plates and screwed ferrules. The set is capable of dealing 
with 6,000 lbs. of steam per hour. The shunt wound motor is of 
the latest four-pole type with openings at the end for ventilation, 
and it is fitted with large doors to give access to the brush gear. It 
will develop 12 B. H. p. continuously at 460 volts, 750 revolutions 
Per minute. It has a set of patent worm gear to reduce t» a speed 
of 75 revolutions per minute; a hard steel worm, 6 in. diameter, 
right hand, treble threaded; a phosphor bronze worm wheel, 30 


teeth, 2 in. pitch, 44 in. broad (machine cut); an oil bath, and 
cast-iron gear case completely enclosing both worm and gear, with 
special self-seating ball thrust bearing at one end of worm shaft. 1 = 


Messrs. L. M. Ericsson & Co., Ltd., of 154-5, Temple 


Chambers, E.C., are introducing a special line of "tramway 
telephones.” Fig. 1 shows the switchboard, which is fitted at the 
generating station or transformer sub-station, as the case may be, 
and which is provided with a jack and indicator for connection'to 
the line from each feeder pillar An operating hand micro- 
telephone connected to a single cord and plug is provided for 


answering calls made from the section pillars. Jacks and indica- 
tors for two other lines, one, say, to the generating station or the 
transformer sub-station, and the other to the office are fitted, and a 
pair of plugs and cords with the necessary ring-off indicator, and 
keys for ringing and speaking, are provided for putting them 


` through to each other. A generator, night bell, night bell switch, 


and the necessary terminals complete the equipment. In fig.“ 2 
the left-hand fitting is designed for fixing inside a section pillar; 
the other is intended for use on country lines, and can be fitted to 
the trolley poles. Fig. 3 shows the collapsible pocket hand micro- — 
telephone which is used on this system. 


Fia. 3. 


Fia. 2. Fic. 1. 


The cast-iron base (fig. 2) contains terminals for the lines and 
earth, lightning protectors, a higbly insulated special induction coil, 
and a 4-point instrument jack into which the plug on the hand 
micro-telephone fite. This jack is protected by a hinged iron 
cover, which in the instruments on trolley poles could be 
secured by means of a pad-lock, provision for doing this being 
made on both forms. Each tramcar carries a haud micro- 
telephone, and some of the officials, such as inspectors, are also 
provided with one. To call up, all that is necessary is to insert the 
plug of the hand-set into the jack on the pillar-instruments, and to 
hold the telephone ready for speaking, keeping the switch in the 
handle pressed down. ‘his causes the indicator at the station to 
drop. and the official in charge there has merely to push the 
service plug into the jack corresponding to the indicator, and to 
take the operating hand micro-telephone from the hook and speak. 
It is, of course, not possible to call a section-pillar from the station; 
and the section-pillar lines cannot be put through to the two extra 
lines mentioned above If this were required it could readily be 
done, but this would involve complicating the station-switch some- 
what. 

Mr. Samuel Buckley, of St. Paul's Square, Birmingham, is 
supplying a patent car-lifting jack. It was invented to meet the 
want of a jack that would be small enough when screwed down to 
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go under the iron framework of the car underneath the axle box, 
and yet give a sufficient lift to raise the car high enough from the 
ground to extract the body or obstacle from underneath. The No. 1 
jackImeasures only 52 in. high from the bottom of the base to the 
top of the cap when down, and when raised its height is 11} in., 
giving a total lift of 6 in. No. 2 measures 9 in. when down; when 
raised its height is 22 in., giving a lift of 13 in. No. 3 measures 
12 in. when down; when raised its height is 30 in., giving a lift of 
18 in. The lift is claimed to be vertical, firm and steady, there 
being no danger of the car or weight toppling over. The mecha- 
nism is strong and simple. The whole of the working parts are 
entirely covered, so that corrosion cannot take place, nor dust nor 
obstruction get on the ratchets or plungers. The outside parts of 
the jack are enamelled with two coats and then stoved, so as to 
insure the body of the jack not rusting when used or left in the 
rain. We understand that when the jack was tested by the City of 
Birmingham Tramways Company it was found that & man with 
one hand could easily raise one end of the car entirely off the 
ground. 

Several interesting new lists have been brought out by the 
Lahmeyer Electrical Co., Ltd., of New Oxford Street, in which 
their three-phase generators and motors are fully illustrated and 
described. It may not be out of place to mention here as a 
reminder that the three-phase system was practically used for the 
first time at the Frankfurt Exhibition, of 1691. On this occasion, 
it will be remembered, Mesers. Lahmeyer & Co. exhibited a high 
tension three-phase power transmission for a distanze of 10 kilo- 
metres from Offenbach to Frankfurt-on-Main in connection with a 
three-phase continuous current converter station situated in the 
Exhibition grounds. Since then Lahmeyer’s have given great 
attention to this class of work, and are to-day known as specialists 
therein, particularly in the construction of large low speed 
generators and motors for noiseless running and safety, even with 
pressures of from 10—15,000 volts at the generator terminals. The 
company has furnished municipal corporations with electrical 
machinery, and has supplied electrical equipments for a great 
many industrial establishments. List 15 is devoted to belt-driven 
three-phase generators; No. 16 being an illustrated price list of 
polyphase induction motors. 


PARLIAMENTARY. 


LONDON UNDERGROUND HRAILWAYS. 


On Tuesday last week Mr. Campion, one of the Examiners of 
Standing Orders in the House of Commons, attended to deal with 
the allegations of non-compliance with the Standing Orders against 
the London Underground Railway Bills, which were passed by the 
Committee of the House of Lords presided over by Lord Windsor, 
and which at the time were reported in the ELECTRICAL REVIEW. 
The Brompton & Piccadilly Circus Railway Company were repre- 


sented by Mr. Cripps, Parliamentary agent; Mr. Greg represented 


the London United Electric Railways Company; aud Mr. Bell 
appeared for the promoters of the Piccadilly & City and North-East 
London Railway Bill. 

Mr. Caipes first alleged non-compliance with Standing Orders in 
the case of the London United Electric Hailway Bill. He said he 
appeared on behalf of Mr. H. L. Florence, chairman of a residents’ 
committee, who complained that a clause had been inserted in the 
Bill without giving proper notice to the persons interested, declaring 
that where the property of owners, lessees, or occupiers was injured 
by vibration caused by the working of the tubes, and it was not 
clear to which railway the damage was due, an arbitrator might sit 
and consider the matter, and apportion the compensation jointly or 
severally. 

The EXAMINER said he could not sustain the objection, for, as 
far as the notice was concerned, it was only a technical point. 

Mr Cripps next alleged non-compliance in respect of Clause 107 
of the London United Bill, which confirmed an agreement between 
that company and the Piccadilly & City Railway Company for 
through fares and throug h traffic. He contended that such an agree- 
ment should have been expressly stated in the notices of the Bill, 
and that bad not been done. 

Mr. Grea said that at tte time the notices were issued it was 
impossible to cite the Piccadilly and City Company by name, 
because there was absolutely no connection between the two com- 
panies. In their notices they distinctly stated that they were to be 
empowered to enter into and carry out arrangements with any 
company, authority, or person owning or working any railway, 
tramway, or light railway with respect to the interchange and 
transmission of traffic, the issning of through tickets, and the fixing 
of through fares. He asked the Examiner to say that such a notice 
was sufficiently wide to cover the particular agreement to which 
exception was taken. The agreement was inserted for the benefit 
of the public by the Committee, and the whole Bill was dependent 
upon it. 

P Mr. Cripps said that the same allegation applied to the pro- 
moters of the Piccadilly and City Railway. The agreement was of 
vital importance, for its provisions applied practically to the whole 
system of the London United Company. If traffic arrangements 
were to be permitted between these three companies to the exclusion 
of the other companies owning underground railways in London, it 
might be that the consequences would be very far reaching. 

Mr. BELL, forthe Piccadilly and City and North-East London 
promoters, pointed out that the name of that company was not 


inserted in the notices simply because the company did not exist 
when they were issued. What they did was to give notice of their 
intention to apply for powers to enter into agreements and 
arrangements with any other company which might be incor- 
porated under any Bill in the session of 1902. Such a notice was, 
he submitted, sufficiently comprehensive to include the London 
United Company. 

The Examiner said that the allegation was a very important one. 
Undoubtedly, the agreement came within the requirements of the 
Standing Orders, and there was no question that the notices did not 
comply with the Standing Order requirements, inasmuch as they 
failed to specify the agreement in the terms required or to mention 
the persons with whom it was propored to enter into the arrange- 
ments. It was impossible to specify the particulars at the time the 
notices were issued, and that was why the allegation went to the 
root of the matter. The Bill was the result of a compromise 
between the various parties, which had resulted in a redistribution 
of the powers sought by the different promoters. By that redistri- 
bution a very serious alteration had been made in the character of 
the Bille, and under the circumstances he would not feel 
justified in withholding the question from the Standing Orders Com- 
mittee of the House of Commons. He regarded the matter as one 
of great importance between the companies and the public, and it 
was a question between the two Houses of Parliament. He should 
support the allegation and report both Bills as having failed to 
comply with the Standing Orders in that particular. 

Non-compliance was alleged in the case of the Brompton and 
Piccadilly Circus Railway in regard to the confirmation of an agree- 
ment between the promoters and the District Railway Company, 
but the Examiner overruled the objection. 


On Tuesday, July 8th, the Standing Orders Committee of the 
House of Commons considered the London United Electric Railway 
Bill and the North-East London Railway Bill, to decide whether the 
Standing Orders of the House should be dispensed with. It was 
reported that the promoters had failed to comply with the Standing 
Order No. 3 in respect of neglect to publish notices regarding 
through bookings and fares to traffic facilities. The Brompton and 
Piecadilly Circus Railway Company and a number of property : 
owners opposed the suspension of Standing Orders. 

Mr. Campion, the Examiner of Standing Orders, said he regarded 
that point as a matter between the two houses of Parliament, for 
the present form of the Bills embodyiug the agreement was the 
result of a compromise between the competing parties sanctioned 
by Lord Windsors Committee. After a long private conference, the 
Committee decided to allow the Standing Orders to be dispensed 
with, and the Bills will accordingly proceed. 


f 


— m aeaea 


RHONDDA TRAMWAYS. 


Ox Wednesday last week this Bill was again considered by the 
Select Committee, presided over by Mr. Tatton Everton, when Mr. 
WALLER, C.E., under crors-examination by Mr. FITZGERALD, said 
he did not know that the horse tramway between Hafod and Ponty- 
pridd bad heen a failure financially, nor was he aware that the line 
had been sold to the British Electric Traction Company for £11,000. 
He thought if it were so it strongly supported tbe case fur the pro- 
posed tramways, because it showed the importance attached to the 
district by the British Electric Traction Company if they were 
willing to pay £11,000 for a tramway wnich had only a short life 
before it. 

Sir Doveras Fox said that electrically equipped trams were the 
proper ones for the district. There was no doubt the trams would 
take away some of the local traffic of the Taff Vale Railway, but as 
against that the trams would increase the population. 

Mr. Pace, K.C., afterwards opened the case for the frontagers, 
and called evidence to prove the damage that would be done to 
houses in question.— The Committee adjourned. 

Ou Thursday last week Mr. PAGE, K.C., addressed the Committee 
on behalf of the frontagers, aud said he was quite sure the proposed 
tramways would not pay. The towns along the whole route were 
self-contained, and the people would not travel from one town to 
another to see their friends or to do their shopping. The towns 
had their own amusements, public houses, churches and chapels; 
and, in fact, the valleys, be contended, were totally unfit for tram- 
ways. It would be very easy to make a protit on paper, but if the 
trams were to compete with the Taff Vale Railway tbey would have 
to take much less than the figures put forward, and, therefore, 
would not get their revenue. The Urban District Council who 
were promoting the tramways had not been very successful in their 
undertakings. He submitted that if the Bill were sllowed to pass, 
and he hoped it would not, the reasonable apprehensions of his 
clients that they might be called upon to make good the loss on those 
tramways should be provided for as far as possible. The loss on 
the tramways would most likely be 4d. of 6d. 1n the £, even if steps 
were taken to get from the passenger the best price he could afford 
to pay. It was true that the local authority would have power to 
lease the line, and if they obtained reasonable terms there would 
be no loss to the ratepayers, but there was no guarantee that they 
would so lease the lines 

Mr. SwINBUBNE, C.E., was then called and examined by Mr. 
PEMBER, for the Taff Vale Railway. He said he had been over the 
route of the proposed tramways, and had no doubt there would be 
serious competition between them and the Taff Vale Railway. He 
was not aware of any other case where a tramway competed in the 
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ame way, and to the same extent with the railway —where the 
tramway and railway ran side by side for practically the whole 
length. He believed the tramways would reduce the number of 

on the railway, which now numbered a million and a 
an There was no reason why people in the Rhondda Valley 
should travel from one village to another, and there were no con- 
ditions which made it likely that the tramways would create a sudden 
and large growth of traffic. The competition with the railway, he 
thought, would be unfair, as the tramways could be worked on a 
non-commercial basis. Supposing there was a fair commercial 
chance of running the tramways at a profit, the competition would 
be fair. 

Mr. G. BarLey, electrical engineer, having given somewhat similar 
evidence, the Committee adjourned. — 

The consideration of the Bill was resumed on Friday last, when 
the case of the Taff Vale Railway was continued. 

On Monday the consideration of the Bill was resumed. 

Mr. Pemper, K.C., continued his address on behalf of the Taff 
Vale Company. He contended that a great deficit would face the 

oters of the scheme if they embarked on the undertaking. 

¢ population of the Rhondda Valleys was a mining one, the men 

living near their works, and the women were engaged at home, and 

their shops for marketing were quite close to them. The Rhondda 

Valleys were extremely unattractive to strangers, and holidays were 

sbeolutely against the trams, because the population took every 
opportunity to get out of the district to the seaside. 

Mr. BaALPovR Browne, K.C., on behalf of the promoters, said it 
was erroneous to say that the Council were seeking to rob the Taff 
Vale Railway. That company was simply there on good behaviour, 
and if the people found they could not get the proper facilities, he 
did not see why they should not have the tramways. The district 
was an ideal one for tramways, which was believed not only by his 
own witnesses, but by the British Electric TractionCompany. The 
question as to whether the trams would pay or not was beside the 
mark. The ratepayers were the best judges of what the district 
needed rather than the Taff Vale Company. 

The Committee having deliberated in private, 

The CRARAN said, in regard to the trams, the Committee had 
carefully considered all the evidence, and were prepared to pass the 
preamble of the Bill subject to a clause. The evidence heard dis- 
tinctly showed that there was an element of uncertainty as to the 
trams paying, but the Committee considered that the Council were 
entitled to have the first preference of trams within their owa dis- 
trict. Some clause would therefore have to be brought up in the 
shape of leasing for a term of years to a company, who should make, 
equip, and maintain the trams, and the amount to be paid as rent 
should be provided until it equalled the cost of the installation. 

Mr. BatFouR Browne said nobody would enter into a lease to 
take over a tramway which was not made. 

The CHAIBMAN ssid that was a matter for the promoters fo con- 
sider. The Committee passed the preamble of the Bill so far as 
the water undertaking was concerned. The Committee adjourned 
till Wednesday. l 


Norwich Corporation Bill.—This Bill, which deals with the electric 
supply and tramways of the borough, came before Earl Morley's 
Committee of the House of Lords on Unopposed Bills on Thursday 
last week, and was ordered to go forward for third reading. 

North Metropolitan Tramway Bill.—This Bill, which has already 
been through the House of Commons, was on Thursday last week 
before the Unopposed Bills Committee of the House of Lords, pre- 
iie over by Earl Morley, and was ordered to be reported to the 

oute. 

Garston and District Tramways and Electric Supply (Transfer) 
Bill.—The Chairman of Committees of the House of Lords has 
1 the House that the opposition to this Bill has been with- 

awn. 

London Uniled Electric Railways.—The Westminster City Council 
and the Corporation of the Hall of Arts and Sciences, have deposited 
petitions against this Bill. 

Charing Cross, Euston and Hampstead Railway (No.1 and 3).— 
The Westminster City Council have deposited a petition in the 
Private Bill Office of the House of Commons, praying to be heard 
against the Bill. 

Brompton and Piccadilly Circus Railway (New Lines), §c.—The 
Westminster City Council have deposited a petition in the Private 
Bill Office of the House of Commons against this Bill. 

ew Cominittce,—A Select Committee of the House of Lords, con- 
sisting of Lord Ribblesdale (chairman), Lord Hatherton, Earl of 
Dartmouth, the Earl of Westmeath and Earl Lytton, have been 
appointed to consider the City and Brixton Railway Bill, the 
Finchley Urban District Council Bill, the London County Council 
(Subways and Tramways) Bill, and the London County Council 
(Tramways and Improvements) Bill. 

Lindon, Titbury and Southend Railway Bill.—It has been re- 
nne tothe House of Lords that the opposition to the London, 

ilbory and Southend Railway Bill has been withdrawn. 

\orth Staffordshire Tramways.—Petitions have been depꝙited in 
the Private Bill Office of the House of Commons against this Bill 
by the Stoke-on-Trent and the Hanley Corporations. 

Piccadilly, City, and North-East London Railway.—Petitions have 
been deposited in the Private Bill Office of the House of Commons 

m opposition to this Bill by the Westminster City Council and the 
Great Eastern Railway Company. 
13 Metropolitan Tramways Company. — This Bill was before 

l Morley's Committee of the House of Lords on Tuesday. No 

Opposition was offered to the Bill, and it was ordered to proceed. 

Tramways Orders Confirmation Bill (No. 2).—This Bill, which has 


passed the House of Lords, was before Mr. Campion, the Examiner 
of the House of Lords, on Tuesday. Standing Orders were found 
to have been complied with. 

Electric Lighting Provisional Order Bill (No. 8).—This Bill, which 
confirms the electric lighting orders granted by the Board of Trade 
in respect to Bermondsey and Rotherhithe, Stoke Newington, and 
Woolwich, was before a Select Committee of the House of Lords on 
Monday. The Committee found the preamble of the Bill proved 
and ordered it to be reported with amendments to the House. 

New Group of Bills.—The General Committee of the House of 
Commons on Railway and Canal Bills have formed the following 
Bille into a group to be heard before a Select Committee:— 
Edgware and Hampstead Railway, Baker Street and Waterloo 
Railway, Brompton and Piccadilly Circus Railway, Charing Cross, 
Euston and Hampstead Railway (Nos. 1 and 3), Charing Cross, 
Euston and Hampstead Railway (No. 2), Great Northern and City 
Railway, Great Northern and Strand Railway, North-West London 
Railway, and the Piccadilly, City and North-East London 
Railway. 


CORRESPONDENCE. 


A Scandal which Everybody Admits. 


In your editorial note of June 27th dealing with Lieut.- 
Col. Crompton’s letter, you state that he made ** a deliberate 
and sweeping statement,” which was duly reported in your 
columns as follows :— 


Men who left us as pupils.and who were failures in everything, 
blossom out into consulting engineers, and gradually have a large 
number of towns to do. 


Now, Lieut.-Col. Crompton nowhere attempts to justify 
this statement, although he protests against having to speak 
the truth on such a highly disagreeable matter. And if the 
report of the Committee of the Institution of Electrical 
Engineers is to have any value whatsoever, the evidence upon 
which it is based should be beyond the shadow of doubt. 

But where are the Crompton pupils who have blossomed 
forth as consulting engineers and have gradually had a large 
number of towns to do? I thought J was personally 
acquainted with every consulting engineer engaged on muni- 
cipal works of any importance, but according to Lieut.-Col. 
Crompton, there must be a number of old Crompton pupils 
advising local authorities whose names I have never even 
heard mentioned, although I have been engaged on electrical 
engineering, and more particularly municipal work, for the 
last 18 years. Where, I repeat, are these men, and where 
are their towns ? 

The consulting engineers who have any considerable 
municipal practice can be counted on the fingers, and, in 
spite of the vast output of pupils from the Chelmsford Are 
Works during the past 20 years, there is not one old Cromp- 
ton pupil amongst them. 

Now, Sir, is it not quite fair to ask what is the value of 
such evidence to the Committee, and might I suggest that it 
would be possible for manufacturers to find the causes of 
their backwardness in their own works, instead of advancing 
ridiculous arguments which are apparently based on inaccu- 
rate premises ? 

Are consulting engineers responsible for the fact that for 
years after the Americans had put on the market a well- 
designed multipolar slot-wound machine, British manufac- 
turers not only ignored this advance, but continued to press 
purchasers to take the old-fashioned and unsuitable bipolar 
plain wound machines for power work? And so it has been 
with other electrical machinery and apparatus. 

British manufacturers should remember that the true 
cause of their backwardness may be found in their own 
designs and workshops, or that it may even be due to the 
inferior training of British engineers in this class of work. 
But in either case they are themselves primarily responsible 
for their troubles. Consulting engineers are no more respon- 
sible for manufacturers’ designs and workmanship than they 
are for the vast numbers of possibly ill-trained pupils, yearly 
let loose on the industry by those firms who prefer the 
300-guinea premium to the old-fashioned non-paying 


apprentice. 
Consulting Engineer, 


Westminster. 
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Double-Current Generators. 


In view of the interest evoked by Mr. E. T. Ruthven 
Murray's paper on * Double-Current Generators," it may be 
worth while to say that in our power house here from which 
electricity is supplied in bulk for distribution bv the local 
authority, in common with the supply of power for our own 
works, we have two 175-Kw. double-current generators, one 
double-ended rotary converter—a combination of two double- 
current machines—and one double-current battery booster. 
Our three-wire system is also balanced solely by static poly- 
phase trausformers, there being no running balancer. 

Our specifications for the plant were issued on June Ist, 
1900; the generators were ordered August 3rd, 1900, and 
were delivered to Messrs. Willans & Robinson’s works in 
April, 1901. They were erected here in September and 
October, 1901, and the public supply was started December 
dist, 1901. 

We think we can, therefore, claim to have been the leaders 
of this development, in Great Britain at any rate. 


The British Electric Plant Co., Ltd., 
W. L. Spence, Managing Director. 


Alloa, N.B., July 7h, 1902. 


The Institution Conversazione. 


As one of the guests of the Institution conversazione on 
the 2nd inst., I would like to express my sympathy with Dr. 
Thompson in his unpleasant adventure. As it is perfectly 
obvious that the man (I cannot càll him a gentleman) who so 
disgracefully behaved himself was not intoxicated when he 
entered the building, no one can be blamed for admitting 
him ; indeed, I cannot very well blame the man himself, for 
if the Institution will provide intoxicating liquor at such a 
function, the marvel is that only one out of 1,600 was 
influenced by it. 

To my mind, there was nothing left for a stranger to do 
but eat and drink, and I must confess that the way in which 
the guests availed themselves of this was not the most 
edifying sight. I was also disappointed to find that there 
was not even an electrical exhibit to indicate the nature of 
the Institution assembled. 

One of the Guests. 


The Sheathing of Submarine Cables. 


Allow me to say a few words in explanation of my phrase 
* the sheathing, which is also insulated,” in the article which 
was published in the ELecrricaL REVIEW for July 4th. 
I did not mean that all the sheathings of submarine cables 
are insulated, nor did I mean to distinguish between shore- 
ends and deep-sea cables, or so-called light " and * heavy” 
cables. I simply alluded to those submarine cables that 
have their sheathings insulated. Moreover, in order to grasp 
the meaning of my phrase—which, perhaps, was not very 
explicit—it is necessary to refer to my article ** Wireless 
Telegraphy and Submarine Cables," published in the ELEC- 
TRICAL Review for February 4th, in which I said that the 
sheathing covered with foreign substances might be con- 
sidered as roughly insulated, being in imperfect contact with 
the sea (I was speaking of an imperfect contact which the 
Hertzian waves are powerless to render perfect). Besides— 
as my experiments have just shown—the waves are pro- 
pagated very well along a naked or roughly insulated wire 
resting on the ground or even buried (1) because the wire 
is a better conductor than the earth; (2) because the 
current before being dispersed into the earth reaches the 
extremity of the wire. 

I only express my ideas. I leave it to those who know 
more than I do about the subject to refute my hypotheses, 
especially that relating to the propagation by the cables of 
the wireless telegraphy waves. I maintain that up to the 
present no one has either been able, or wished, to contradict 
this hypothesis. In wireless telegraphy there are many 
questions that have yet to be answered, particularly with 
regard to the mechanism, so to speak, of the mode by which 
the waves pass from the transmitter to the receiver. In 
fact, the truth is that we do not yet know wireless tele- 
graphy. I only hope that every hypothesis and investiga- 


tion will be welcomed, as only in this wav will order be 
evolved from the state of chaos in which wireless telegraphy 
remains at present—at least as some regard it. 
Thanking you in anticipation for the publication of this 
explanation, which I hope you will kindly insert, 


Emile Guarini. 


[We said nothing regarding Mr. Guarini’s hy pothesis, 
We simply wish our correspondent to understand that the 
yarn and tape steeped in a bituminous compound which 
surrounds the iron or steel wire sheathing of submarine 
cables does not electrically insulate the sheathing from the 
sea water. The covering is laid on for mechanical reasons. 
— Eps. ELkc. Rev.) 


Damage by Lightning. 


I have the pleasure to hand you, herewith, a statement of 
an interesting instance of damage by lightning. 

On April 23rd a thunderstorm occurred in the neigh- 
bourhood of Blea Moor, a desolate point on the Settle and 
Carlisle line. 

At this point a number of gutta-percha insulated tele- 
graph wires, together with a quad paper lead-sheathed 
cable, traverse some wooden boxing mounted on short 
wooden (creosoted) pillars about 12 in. above the ballast. 
This boxing is 6 ft. from the nearest railway metal and 
nearly 11 ft. distant from a guide post which marks the 
route of a footpath. Near to the boxing is a signal wire— 
a wire employed to mechanically operate a distant signal. 
This wire runs nearly parallel with the boxing, and ata 
distance varying from 74 in. to 44 in. 

It would appear that the lightning struck a guide post, 


which is the nearest to the boxing of several guide 
posts. About a foot from the ground line of this 


post is a hard knot which passes clean through the 
post and is about 1 in. in diameter. The post would 
appear to have been struck on the top and shivered 
into fragments—one portion being hurled some 40 or 
50 yards in the direction of the boxing, and another portion 
a similar distance in the opposite direction. "The destruction 
of the guide post did not pass beyond the position of tbe 
knot in the post. Apparently the discharge then passed to 
the ground, the surface of which for a distance of 10 ft. is 
scored, showing the route it followed to reach the nearest 
support of the boxing. This support is traversed, rending 
it, and entering the boxing by the nail which fastened it to 
the support, displacing the boxing from its bearing. The 
sides and top of the boxing were split open for a distance of 
33 ft. as though by internal force. At the extremity of the 
33 ft , the point at which the distance between the boxing 
and the signal wire is least, viz., 44 in., it would appear that 
the discharge left the boxing and passed into the signal wire 
which shows signs of fusion at that point. The signal wire 
hence in its course passes under railway metals with which 
it isin metallic contact, affording a fairly good earth. 

A careful examination of the gutta-percha insulated wires 
and of the lead-sheathed quad cable, as well as the felt 
placed over the wires to protect them from excessive heat 
from the sun, displays the following conditious :— 

The felt was blackened for about 14 in. at either end of 
the route of the discharge. The lead-sheathed cable showed 
plainly the course of the current, although careful examina- 
tion did not indicate that it had been pierced at any one 
point, nor have the wires which are enclosed in the lead 
sheath in any way suffered in insulation or otherwise. The 


impression which the lead sheath offers is that of a hot 


soldering iron having been applied to it for a distance of 
about 14 in. at the end nearest to the post which first 
received the charge. 

Only one of the gutta-percha wires presented the 
appearance of damage—a piece of the tape and percha 
appefred to be gouged out, but the conductor was not 
observable, nor has this wire failed in insulation. 

All the wires traveraing the boxing in question were 
connected with plate lightning protectors insulated by mica 
at either end of the oovered work. Five of the lightning 


: protectors were put to earth—three of these were wires 


enclosed in the lead-covered sheathing of the cable. The 
lightning protectors were badly blistered—globules of metal 
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between the plates being almost the size of a pea. It is 

hable that the damage to lightning protectors was due to 
discharges passing along the open wires, and has no connec- 
tion with the case related above, in which it is clear that 
the lightning discharge entered the boxing at one point and 
left it at another near by, which afforded a connection with 


“earth.” i 


Midlanl Railway Electrical 
Department, Superintendent/s ' 
Office, Derby, June 27/h, 1902. 


W. Langdon. 


— — D — 


THE “CASTELLI” COHERER AND THE 
“ROYAL ITALIAN NAVY” COHERER. 


(Tae END OF 4 SCANDAL.) 


By Pror. ANGELO BANTI. 


Orr article in the May number of D’ Elettricisti on the work 
weomplished upon wireless telegraphy in the Royal Italian 
Navy has bronght down upon us certain courteous observa- 
tions to the effect :— 

(a) That we have attributed to Castelli a merit higher 
than that due to the work accomplished by him. 

(b) That we have neglected to speak of the experiments 
executed at Spezia under the direction of Lieut. Solari. 

(c) That we have erroneously affirmed that the coherer 
adopted by Marconi in his (telephonic) trans-Atlantic trans- 
mission was that of Castelli, while the coherer adopted by 
Marconi was of a type baptised a few days before bv the 
1 0 denomination of the “Royal Italian Navy 

erer. 

Well now. since the foregoing observations, however 
courteous, might constitute an accusation against us, we 
believe it needful to justify what we have done. 

First of all, le& us pause to inform our readers that the 

votes contained in the article of May last were gathered 
from certain official reports kindly communicated to us by 
the Ministry of Marine, and were compared with the extract 
of a memoir by Captain Quintino Bonomo, which was con- 
temporaneously published in the Rivista Marithma, — Let us 
how examine separately the three questions :— 
I. The Castelli Coherer.—Custelli, a semaphorist, corporal 
in the Royal Italian Navy, was occupied on the experiments 
on wireless telegraphy which were executed at Livorno under 
the direction of Cantain Bonomo. Bonomo, in a report sent 
tothe Ministry of Marine, and thence communicated to us, 
as was said, wrote as follows about Castelli :— 


Faithful to the principle of never initiating new experiments 
hefore having completed those in course, and in the hope of 
obtaining with the Marconian apparatus other advantages over 

| announced, I postponed till later experimenting on tele- 
phonic metheds of receiving. . . &c. 

But toward the end of January of this year (1901) the insistencz 
of the petty officer, semaphorist Paolo Castelli, urged me to experi- 
meat earlier with this system of reception with the telephone. 


Furthermore, Bonomo observes :— 


Castelli asserta that he had first thought of the possibility of tele- 
phonic reception in the spring of 1900; and his assertions are to be 
trasted since he could not hava known of the experiments of 
Tommasina, nor of those of Popoff, since, so far as I am aware, there 


were only reported by scientific journals, which were certainly not 
read by Castelli. 


Captain Bonomo himself relates the results obtained by 
telephonic reception, and expresses himself with respect to 
the Castelli coherer in the following terms :— 


The sensitiveness of ordinary coherers being such as to exclude 
‘bem from uae in telephonic reception, recourse must have been 
bad fo sell-decohering tubes of carbon powder, when Castelli 
concerned tha use of a tube with electrodes of carboin holding two 
drops of mercury separated by a short cylinder of iron. 

Although this tute was roughly constructed, the results were sur- 
prising, and Wednesday, February 20th (1901), not only could the 
transmission from Palmaria be : cceived, but one could accurately 
distinguish the rhythm of the oscillator at that station, so as to be 
ablato count the: component sparks. 


Bonomo finishes by saying that the telephonic method of 
reception by means cf the Castelli coherer was completely 
substituted for the Marc.nian method of reception. Referring 
now to the publication made by Captain Bonomo himself in 
the Rivista Marittima, we find in it, confirmed and com- 
pleted, what he had already communicated to the Ministry, 
as may be gathered from the following paragraphs which, 
for the sake of precision, we will transcribe :— 

It was our intention to work out completely the studies on the 
Marconi apparatus before experimenting with the methods pro- 
posed by Popoff and by Tommasina, when the desire expressed bv 
the semaphorist Castelli to experiment on telephonic reception with 
& tube constructed by him, impelled us to make some experiments 
independent of those in progress. : pot 

The result was excellent, and the tubes invented (ideati) by 
Castelli, with electrodes of iron or carbon with one or more drops of 
mercury, besides presenting an extreme sensibility decohered 
perfectly, immediately on the cessation of the action of the electric 
waves, similarly to those of carbon, yet with greater constancy and 
precision than those possessed or constructed by us. 


On page 58 of the same memoir, Captain Bonomo repeats 
that the tube was invented (ideato) by Castelli, and designed 
by him for telephonic reception. 

In conclusion, Castelli invented. the coherer, constructed it 
and desined it for telephonic reception. Eh, via—now 
then—what more could the poor corporal have done ? 

II. Solaris Erperiments.—We were not able in our 
article of May to speak of these experiments on wireless 
telegraphy at Spezia by the personnel of the Royal Navy, 
under the direction of Lieut. Solari, for two very simple 
reasons. The first, because the Ministry of Marine did not 
communicate to ns any Solari report; the second, because 
Solari himself, with whom we have had opportunity to speak 
on divers occasions, never informed us, for reasons of mili- 
tary discipline, that he had carried out experiments at 
Spezia, still less that he had contributed to the construc- 
tion of a new coherer. Certainly we could not have 
divined it. 

But, nevertheless, to-day we are in a position to refer to 
the studies of Solari carried out at Spezia; it is needful 
here only to relate that the result of the aforementioned 
Studies was the construction of a tube consisting of two 
electrodes, one of iron and one of carbon, enclosing a drop 
of mercury. With this design it is necessary to bear in 
mind that the tubes invented by Castelli were composed, as 
we have above related, of electrodes of iron or of carbon, 


enclosing one or more drops of mercury. 


The difference, then, as the annexed figure shows. between 
the Castelli tubes, Type I., and that of Type II., called 


CASTELLIS COHERER, 
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Tyrpeg II. M m ba 


Rovan ITALIAN Navy COHERER. 


“ Royal Italian Navy Coherer,” would consist in this, that 
in Type I. one electrode of iron should be suppressed and one 
of carbon substituted, 

We do not wish to inquire whether the * Royal Italian 
Navy " coherer is derived from the other, or whether it is 
quite one and the same thing as the tube of Type I., since 
the intelligent reader can draw his own conclusions. For 
our purpose it is enough to raise the following point. Let 
us admit that the experiments directed by Bonomo at, 
Livorno and those directed by Solari at Spezia were made 
secretly and independently of one another, since, as the 
eecrecy of military discipline certainly excludes any exchange 
whatever cf ideas, or, still more, of notes between these same 
officials, it must equally have prevented the experiments of 
Livorno from being known at Spezia, or vie versi, For 
this we have nothing but to rejoice, becanse it demonstrates 
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‘the traditional fecundity of Italian genius. But, merely for 
accuracy in dates, we are in duty bound to state that the 
experiments of Bonomo were begur n September, 1900, and 
yielded, on February 20th, 1901, the best results, thanks to 
the adoption of the Castelli coherer ; while the experiments 
executed under the direction of Lieut. Solari were initiated 
in January of 1901, and were terminated in the summer of 
the same year. | 

III. Coherer Adopted by Marconi in the Trans-Allautic 
Transmission.—Lieutenant Solari being sent by the Italian 
Government to London to acquire some syntonised apparatus, 
made a present to Marconi of a tube with one electrode of iron, 
one of carbon and a drop of mercury interposed. Having it, 
Marconi asked who had invented that tube ; Solari answered 
that this coherer was not invented by him, but was the fruit 
‘of the studies made by the Royal Italian Marine. From this 
came about the characteristic name Italian Navy Coherer.“ 
But this denomination, which may content · Marconi and 
Solari in London, cannot have any consideration for us in 
Italy, this baptism of the coherer being a wholly personal 
affair between Marconi and Solari. 

Since in Italy no distinction between Types I. and II. of 
the coherers was made, the iron-mercury-carbon tube was 
considered aa belonging to Castelli, so much so that the news 
of the successful trans-Atlantic transmission by means of 
the Castelli tube was learned by us a/ the Ministry of 
Murine. | 

Let us then correct ourselves that the coherer adopted by 
Marconi ought to be called Italian Navy Coherer ” instead 
‘of Castelli coherer ; but let us, nevertheless, honestly avow 
that we have not published any /u/se thing, but that instead 
there has been raised a question of soup and sops,* for the 
purpose of concealing some manœuvres to which we are 
strangers. _ 

And this suggests that . . . ? 


ans 


PROTECTION OF ELECTRICAL MACHINES. 
By J. B. CLARKE. 


To protect a machine, whether motor or dynamo, the inser- 
tion of a fuse or automatic device in circuit is a usual 
practice. It involves no consideration beyond the primary 
one of efficient protection and ease of manipulation. But 
in the case of a three-wire balanced system of supply applied 
to & small town, where continuous current is generated at 
440 volts and split up by means of a balancing machine into 
two circuits of 220 volts each, the question as to how fur 
protection is advisable is one that requires examination. 

That every circuit should be protected“ is not a safe 
rule to go by ; for where the method of balancing is by 
means of a motor-dynamo connected across the positive and 
negative bus bars, the two machines being connected in 
series, with an intermediate connection forming the neutral, 
this rule does not apply. 

Let us look into the reason for non-protection in the case of 
a three-wire balanced system; and us our investigation will 
be confined to the balancing machine, we will begin by con- 
sidering what the balancer has to do. 

First. — The essential function of a balancer is to main- 
tain a difference of potential in the neutral wire, which bears 
the same relation to the positive as to the negative wire of 
the circuit. 

Secondly.—It is essential that there should be no interrup- 
tion in the working of a balancer while it is across the 
mains for the purpose of balancing. 

The diagram, fig. 1, shows the main connections of a 
supply system with two circuits, A B and B C, maintained at 
the proper difference of potential by the balancer. 

Here it must be remembered that in every case but when 
the load on circuit A B equals the load on B c, the balancer 
is a necessary adjunct to the proper distribution of potential 
in the two circuits. Therefore it is evident that should the 
balancer be cut out of circuit during“ out of balance load, 


* Italian proverb for a storm in a teacup, 


the effect would cause much dissatisfaction to the consumers 
whose lights became dim, and indignation to those who, being 
on the high voltage side, are taken by surprise at the antics 
of the light in flaring up to a brilliancy unequalled by any 


rational illuminant and terminating in an explosion which 


plunges them into darkness, amid a shower of particles of 
glass. , 

Such an occurrence would not only cause worry and 
expense to the supply department, but would be disastrous to 
the creation of confidence in electric lighting on the part of 
the public. 

Without making any mention of the possible consequences 
to motors, the picture here drawn is a very unpleasant one ; 
yet it is exactly what would happen if this small point in 


design were overlooked and light fuses or automatic cut-outs | 


inserted in the circuit of the balancer. In fact, cases are 
known to the writer where a fuse has cut out the balancer, 
and where an automatic cut-out was the responsible agent 


and cause of much trouble. Hence experience shows that the 
balancer should not be subject to automatic devices, but 
when put across the mains, should not be detachable except 
by an attendant, who would switch in other means of 
balancing. 

Iu the case of a slight fault on one side of the system, it is 
the duty of the balancer to endeavour to burn it out, or cause 
the fuse on the fanlty section to blow. 

In the event of a severe fault, the sudden short on one 
side would momentarily increase the voltage on the other ; 
but no matter how severe the fault, the feeder fuses should 
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give way before the armatures of the balancer were under 
strain long enough to seriously harm them by over heating. 

Auother case is where the short on one side motors the 
balancer to such an extent that the increased current taken 
from the generator is suflicient to bring into action the 
automatic cut-out on the generator panel. 

This would cause a cessation of supply for a few moments, 
but would be preferable to cutting out the balancer. 

During the operation of starting a balancer, cut-outs or 
fuses ure required in circuit, just as in the case of a motor, 
because, until the neutral connection is made, the action of 
the machine is precisely that of a motor. But to obtain the 
desired protection during the process of starting, and also to 
fulfil the conditions required while the machiue is acress the 
mains, the arrangement and connections required must be 
as shown in fig. 2, where it is seen that the cut- outs are uot 
iu circuit after the machine is started. 

From the above remarks, tbe conclusion will be drawn 
that the balancer is a very necessary machine, and on no 
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acount to be cut out of circuit, while the generators are 
supplying current to the outers. Immediately the balancer 
fails to perform its operations, unless other means of 
balancing are available, it is time to shut down at the 
generating station. Consequently nó risk should be incurred 
by inserting fuses or cut-outs in circuit, but reliance should 
be placed on a good high-grade machine. 


— 
THE CYCLONE THEORY OF MAGNETISM. 
By HENRY R. P. COTTRELL, A. M. I. O. E. 


(Continued from Vol. 50, page 1061.) 
By a fourth law, all magnetic substances when under the 
influence of a magnet, acquire magnetic properties, while non- 
magnetic substances remain unaffected. 

Figs. 8 and 9 show arrangements of fans by which the 
truth of this law can be experimentally demonstrated. The 
upper fans, A, in both figures can be rotated as before; both 
the lower fans, k, are free to move up and down their axes, but 
the first is otherwise a fixture, while the second can also 
rotate around its axis. A in either figure when rotating, 
becomes the analogue of a magnet; ;“ in the first case 
behaves strictly as a non-magnetic substance, while in the 
wond it behaves as a magnetic substance under the influence 


of a magnet. As soon as “a” begins to rotate, vortical 
motions as before described are set up in the surrounding 
air, but the non-rotating “ g ” in fig. S remains unaffected 
though it be slid along its axis almost in contact with a, 
and, on the support being removed, falls at once down to the 
table, Lr; while “B” in fig. 9 at once begins to rotate in 
the same direction as “a,” and is attracted towards it, and 
ascends to the highest part of its axis, where it remains as 
long as A continues to revolve. 
In both cases the explanation is simple—the fixed 
immovable vanes of the first“ B' offer practically no 
obstacle to the passage of the centripetal currents of air. 
f...f...f, flowing upwards and inwards through the region of 
low pressure established between LT avd the revolving 
fan, 4. In the other case these centripetal currents 
"rt set the fan, “B,” revolving, and then are cut off from 
communication with the lower extremity of fan a by the 
“reening action of the centrifugal currents originating in 
the equatorial region of “B”; finally, this screen forms a 
ollow revolving eylinder extending between the two 
revolving fans with axis coinciding with theirs, indicated by 
lines in fig. 9, the interior of which is a region of 
low pressure unpenetrated by any centripetal currents 
ging to either fan. “B” in this case becomes an air- 


tight piston, which is driven into its cylinder by the 
atmospheric pressure acting below. Even if no such hollow 
revolving cylindrical screen is thus formed, fan “B” when 
rapidly rotating would itself constitute a closed dise cutting 
off the relatively slower ascending currents from communi- 
cation with “a” and shielding it therefrom to the extent of 
its area. In either case the effect of upward attraction 
would be practically the same. 

By the.device shown in fig. 10, a fifth magnetic law is 
paralleled, according to which * a magnetic substance which 
under the influence of a magnet has acquired magnetic pro- 
perties, will in its turn act as a magnet to a second magnetic 
substance, endowing it with magnetic powers, and the second 
to a third, and so on. 

Three small fans are here threaded on a small shaft. If 
they are not free to revolve round this shaft, the larger 


revolving fan has no effect; although they are free to move 


up and down on their shaft, they act exactly like non- 
magnetic substances when presented to a magnet. But let 
them be free to revolve, and as soon as they are brought 
within the influence of the revolving fan, even though their 
shaft is placed very eccentrically in respect to the axis of the 
big fan, first one ascends revolving as far as the shaft will 
allow ; then the second and third. The original magnet 


magnetises and turns the first small fan into a magnet, and 


this the second, and the second the third, and so on. 

The proof of a sixth law can be readily obtained by a 
slight modification in the apparatus, this being unavoidable 
to neutralise the inherent conditions of an; elongated cylin- 


drical fan, whereby the velocity'of the currents'of air in the 
direction of the axis of motion of the fan greatly exceeds that 
of the currents at right angles to that axis. The revolving 
fan is surrounded by a cylinder of wide.mesh oanvas which 
revolves with it (fig. 11). Outside this canvas cylinder is an 


interrupted fixed cylindrical screen. This arrangement serves 


to intensify the vortices at right angles to the axis of revolution 


at the expense of those parallel thereto. A small disc fan is 


mounted on an axis at right angles to a pendulum rod sup- 
ported on a stand which can be shifted longitudinally parallel 
to the revolving fan. In this way it can be shown that in a 
fan capable of revolution, asin a magnetic substance, the 
poles or direction of motion induced therein are of contrary 
denomination to those inducing them, and that they change 
in denomination as the magnetic substance or the fan capable 
of revolving is passed along the magnet from one pole to the 
other, or one extremity of the revolving fan to the other, as 
the case may be, both the magnetic substance and the fan 
ceasing to be affected when passing across the neutral zone 
or equatorial region of the exciting magnet or the exciting 
fan. respectively. The figure explains the effects obtained 
better than any description, and the exact parallelism of the 
two sets of phenomena is self-evident, as in figs. 8 and 9. 
With the same apparatus delineated in fig, 10, another well- 
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kr cwn magnetic effect can be also exemplified, viz., when a 
x: unetic substance is suspended from a magnet whose 
weight approaches the maximum weight which the magnet is 
wa able of supporting, and a second magnetic substance is 
presented sideways near the supporting pole, the suspended 
substance will at once fall. To demonstrate this, as it would 
be difficult to suspend a small fan in the neighbourhood of 
the free end of the revolving fan, the open end of an india- 
rubber tube can be fixed at a small distance from’ this end, 
the other end of the tube being attached to a sensitive 
pressure gauge. The shifting revolvable fan is placed side- 
ways opposite to the same pole. This fan is then made 


Fic. 11. 


tc. rciarily a fixture with a bit of thread, the exciting fan 
‘+ pepidly revolved, the needle of the gauge indicates a 
vacuum so long as the revolvable fan remains fixed and the 
exiting fan exercises no effect thereon. Cut the thread, 
and the excited fan revolves rapidly, and is attracted power- 
fully towards the neighbouring pole, whilst the needle of the 
gauge goes up several divisions. In other words, the vacuum 
at the extremity of the exciting fan has diminished in 
proportion to the attraction exerted on the excited fan, just 
in the same way as the lump of iron sustained at the end of 
the magnet fails when the magnetic vacuum, so to speak, is 
no longer energetic enough to support it. 


(To be continued.) 


ECONOMY OF MECHANICAL STOKING. 


Ir there is one thing specially notable in mechanical stoking it is 
the persistence of types. This is seen in Mr. Christie's article in 
the Engineering Magazine. He divides stokers into five types— 
namely, overfeed, underfeed, chain grate, coking and eprinkling. 

By overfeed he means stokers of the Roney type, which are 
simply an adaptation of the old Tenbrink grate or step grate. 
Pashers are provided to supply coal to the top of the grate, whence 
it is caused to move partially by gravity to the dumping plate. It 
was primarily a hard or anthracite coal stoker, but is made to suit 
soft coal by throwiug a brick arch over the grate. 

The Kincaid locomotive stoker appears to be a recrudescence of 
Holroyd Smith's helical type, and is said to have saved 30 to 60 
tons of coal in a month as compared with similar locomotives hand- 
fired. 

The underfeed stoker is illustrated by the American type, which is 
made in this country by the Underfeed Stoker Company, of 
Walbrook. It bas a revolving helix and a trough, and employs a 
fan draught and a peculiar air distribution that delivers the air 
along the grate surface. The machine is worked in a simple 
manner by a small direct-acting steam cylinder, which turns the 
helix and also racks the bars. The grate has a transverse flattened 
^ section, whereby the effect of gravity is utilised to feed the fuel 
down the slopes of the grates. The Jones stoker is of somewhat 
similar type. In these underfeed stokers the coal is forced up 
from below by the action of the helix in a tapering trough. 

The chain grate stoker, which came into prominence years ago 
as the Juckes furnace for under-fired Lancashire boilers, has been 
revived in America under many names for use under water-tube 
boilers. One of the best known is Coxe’s. Coxe realised tLe difficulty 
of the fuel burniug thin at the back of the chain grate, and he divided 
the space under the grate into a series of boxes, blowing air into 
the first, whence it escaped to the second, and so on to the others, 
thus moderating the amount and intensity of draught to suit the 


fire thickness. This is an excellent addition to the chain grate. 
We suppose there is some way of cleaning out the ashes from the 
box. All other chain grate stokere are substantially the old Juckes 
grate, and they all act on the coking principle, and might just as 


- well be eo classified. 


The coking stoker choden by the author as an example of the 
system is, however, the well-known Vicars type. In this machine 
the bars move so as to give the fuel a creeping movement, and the 
grate is short, and has a dumping pit behind into which the 
partially-burned fuel is delivered to burn off completely. In this 
way the bare back grate is avoided, and a high ratio of CO, is 
secured with an absence of CO. This stoker is carried on the 
ground and not on the boiler front, and it is best supplied with 
coal from overhead bins, the coal being delivered to the hopper of 
the machine and thence pushed upon the grate by reciprocating 
rams or plungers. 

An arch overhead is used for smoke prevention, and the machine 
is very simple. It is very distinctive of the Vicars stoker, that no 
attempt is made to complete the combustion of fuel upon the grate. 
There is always a considerable thicknesa of stuff to send over the 
back into the dumping pit, whence the clinker is raked out as 
required, very completely burned off. 

Other coking stokers are very similar in many respecta, and tests 
of Hodgkinson's showed an economy on a four days’ test óf 11:66 
per cent. in economy and 30 per cent. in duty. A great advantage 
of mechanical stokers is the freedom from furnace door opening 
that it permits. 

.In the Falmorden stoker there is & coking chamber of firebrick 
between hopper and boiler front with toothed spokes that rise and 
cut the fuel off about 2 in. at a time. 

Sprinkler stokers are peculiar in that the fuel is thrown over the 
whole fire surface, and they have or have not a movement of the bars. 
Under certain circumstances they will do good work, but they are 
probably less easy to control as regards smoke than are coking 
stokers. They shoald not be used with dry and dusty fuel, which 
is carried over into the flues. Such fuel is better if slightly damped — 
to cause the duat to adhere. 

It is, perhaps, unfortunate for makers of mechanical stokers that 
they are required to deal with boilers as ordinarily set. Applied 
to an ordinary setting. a mechanical stoker can at most rarely do 
more than mitigate the evil of smoke. The author promises to 
discuss the economy of mechanical stoking in future issues. 


BUSINESS NOTES. 


Electrical Wares Exported, 
Winz mme JoLY 97TH, 1901. | Warz Dnpine Jory 8TH, 1902. 


Antwerp .. Value £48 Adelaide .. Value £70 
Auckland .. " 25 30 Alexandria .. "E e SQ 84 
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Bombay  .. e e 74 Amsterdam. „12 
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Copenhagen 19 Caithagena .. = 8 .. B 
Durban » RE .. 481 Channel Islands .. " . 66 
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Melbourne s is .. 298 Halifax. Teleg.cable .. 555 
N Teleg. ca&b!e .. 1,900 Hamburg vs S0 5. 88m 
Nagasaki .. A a .. 208 ' is Teleg. mat. £s oJ 
Rotterdam. Teleg. mat. . 120 Lisbon a = Ke. cdd 
Singapore.  .. 175 Madras 250 
Stockholm. Teleg. wire 0 144 Malta BS 
Bydney g „ 941 Melbourne 440 
a Teleg. wire . 140 Nagasaki 336 
Wellington 000... 119 Perth. «os 290 
" Teleg. mat. . 419 Dort Elizabeth  .. a .. 110 

10 Teleg. wire .. 2,646 Rotterdam. Teleg. mat. SQ 9 
Yokohama. Teleg. cable .. 1.089 St. Petersburg. Teleg. mat. 125 
- leg. wire .. W 
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Sydney i is SQ .. M 
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Wellington. 077 
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Devonport Rattery.—We have received the following 
letter :— 

"Iam somewhat surprised to read in your recent issue a state- 
ment that Messrs. A«bmore, Benson, Pease & Co, of Strckto--on- 
Tees, have supplied the Devonport Corporation with a battery for 
traction purposes. The tatement is altogether erroneous, for while 
it is true that Messrs. Ashmore, Benson, Pease have supplied a 
battery of 280 cells with a capacity of 150 amperes for 10 bours, the 
battery is used solely for lighting purposes, as the Corp rat ion have 
not at present auy battery for use in their traction supply. 


“J. W. SPABk, Borough Electrical Engineer. 
“ Devonport.” 
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Books Received. Record of the Transactions of the 
Institution of Jnnior Engineers,” Vol. xi. Session 1900—1. 
London: Institution of Junior Engineers. 10s. 6d. 

u Encyclopedia Britannica,” Vol iii London: The Times. 


Catalogues and Lists.—Messrs. O. BEREND & Co., 
Lr», of Basinghall Avenue, E.C., have sent us an illustrated 
pamphlet describing their Oberon portable electric drills. The 

cial features in the design of these are the exceedingly light 
weight of the motor drill, its compactness, high efficiency and speed 

lation. 
Memes Ernest Scorr & Mountain, of Close Works, Newcastle- 
on-Tyne, have sent us a well printed and illustrated circular 
describing machinery and plant for electric installations in coal and 
other mines. ; 

The Barri3a THomson-Hovston Co., Lrp., of Rugby, have sent 
us circulars describing their field rheostats, desk lamp fixture, 
radia! fan motor and motor-starting rheostats. 

We have received from the Norra BRTTIISR RUBBER Co., LTD., 
of Castle Mills; Edinburgh, an amended price list of belting, 
delivery, suction, steam and other hose, sheet rubber, valves, mats 
and mechanical goods generally, manufactured by them. | 

The CAMPBELL Gas Encina Co., LTD., of Halifax, have brough 
out a number of new sections of their catalogue. Section A 
gives illustrations of oil engines of their latest design suitable for 
ordinary power purposes and for electric lighting plants, together 
vita particulars of their special type of self-starting apparatus 
suitable for large engines. Section B contains particulars of small 
combined pumping plants consisting of oil engines and prmps suit- 
able for various duties, and Section C gives particulars of oil 
engines and winding gear of various types. In Section E the 
Campbell standard designs of mining pumps are shown for moderate 
and high lifts, as well as special types for water supplies and for 
pumping sewage and other thick liquids. 

The PULSONETER ENGINEERING Co., of Reading, has issued a new 
edition of its catalogue. It describes the pulsometer very fully, 
and contains a large number of illustrations from photographs show- 
ing it in actual operation. E 

We have received a copy of catalogue No. 5, issued by the 
CRESSWELL's ÁSBESTOS Co., LTD, in which particulars appear of 
their rubber and gutta-percha, leather, cotton and asbestos goods, 
including belting, packings, &c. 

The Exzcrric Construction Co., Lro., of Wolverhampton, 
havo issued an excellently got-up brochure, which is profusely 
illustrated with photographs of electrical machinery turned out at 
the Bushbury Engineering Works. These show switchboards, con- 
trollers, tramway power-house machinery, Belliss-E.C.C. 3,300- 
B.H P. sete, single and two-phase A.C. generators, induction motors, 
electric hoists, and many other things. 

CALLENDER'S CABLE AND ComsTBUCTION Co., LTD., have sent us 
a book of views of work being carried out by them. A large 
number of photographs show cable-laying operations in progress by 
Caliender's men in London and all parts of the provinces, in Spain, 
in India, in South Africa, and in Sydney (N.S.W.). 

We have received from Messrs. Norman & Youna, of 36, 
Camomile Street, E.C., a copy of a new catalogue issued by them, 
giving particulars of the Cothias finished castings of special hard 
alloys, and in aluminium, tin, &c., supplied by the Cothias Alloy 
Company, of Ivry-Port, for whom they are agents in the United 
Kingdom. For meters, electrical instrumente, motors, and so on, 
the castings are claimed to be of great utility. | 

The WonTHINGTON PuxPrsG Enas Co., of 153, Queen Victoria 
Street, E.C., have placed before us one of their special catalogues of 
jet surface self. cooling condensers; also the Cincinnati air and gas 
compressors, Both of the lists are beautifully illustrated, well 
arranged, and of handy form. Copies may be obtained by anyone 
interested in these special lines of engineering industry. 

Mr. James Prrein, of 56, Red Lion Street, E.C., has sent us one 
of his descriptive pamphlets of ammeters, voltmeters and recorders 
which have been supplied to quite a large number of central 
stations here and abroad. . 

The G.E. Co. (1900), LIuTrRD, have sent us a circular, No. L 1,009, 
dealing with the “ Air to Earth” system of lightning conductors. 
This is the invention of Mr. Killingworth Hedges, who acted as 
hon. secretary to the Lightning Research Committee. The system 
is claimed to be a great improvement over the present unsystematic 
way of protecting buildings from lightning, and special attention 
may be drawn to the patented tubular earth,“ which ensures the 
charge being efficiently conducted toearth. The G.E. Co. are acting 
as sole agents for the sale of this system, which has already been 
installed on several important buildings in London. 

Bia Hmax Maxim ELECTRICAL AND ENGINEERING COMPANY 
bare issued a new catalogue of their electric lampe, the special 
points in which are as follows :—All the filaments in the Maxim“ 
electric incandescent lamps are treated, and, in the case of double 
flament lamps, both filaments are mounted upon a glass bar stem 
before the treating takes piace, which ensures the filament retaining 
the same shape in the bulb as it did while undergoing the above 
process, and asa result of this method, both filaments, being treated 
in series, are equalised, and ron at the same efficiency. The Maxim 
lamps are supplied in different voltages, for traction lamps from 
4 volta, as nsed for train lighting, up to 250 volts, for running in 
teneson a 500-volt tramway circuit. 


Electric Punkah Puller.—We illustrate an apparatus 
consisting of Mavor & Coulson motor driving through worm gear a 
shaft on which are mounted a magnetic clutch and a grooved 
pulley which takes the punkah rope. The clutch consists of an iron- 
clad electro-magnet of the usual type, a single coil being wound on 
a central core and enclosed in a circular box casting which forms 


the yoke. The body of the clutch is keyed to the shaft and rotates 
with it, but the disc forming the armature is free on the shaft, and 
is rigidly connected to the pulley. The latter can therefore 
revolve independently of the shaft when the magnet is not excited, 


PUNEAH PULLER. 


but as soon as the current is switched on the pulley revolves with 
the shaft. The clutch magnet coil is connected in serics wit tha 
motor through a two-way switch which in one position slic". : sits 
the coil, and in the other allows the full current to p^ - * engh 
it; this switch is moved automatically in time with t «ug sf 
the punkah by a toothed wheeled gearing in a pinion fixed to e 
rope pulley. Two adjustable pins are fixed in this wheel, waich 
alternately catch the switch-arm and throw it over. The leneta of 
rope and position of these pins are so adjusted that when bs punka^ 
is at the bottom of its swing the switch is in the position reaui>:.. 
to energise the electro-magnet; the motor then winds v; the rope, 
until when the punkah reaches the top of its swing the second 
pin throws over the switch-arm, the clutch releases, and the 
weight of the punkah unwinds the rope. This brings back the 


` pulley, and with it the toothed wheel; the pin comes into contact 


with the switch-arm, the clutch is again excited, and the cycle begins 
again. To ensure that the clutch shall release immediately the 
current is off, a thin plate of phosphor bronze is put in between the 
magnet and disc faces. The motor is thus kept constantly running 
in the same direction, but by means of the clutch and automatic 
switch a reciprocating motion is produced, which is automatically 
kept in step with the natural period of swing of the punkah. The 
arrangement, which is patented, is manufactured by Messrs. Mavor 
and Coulson, Limited, in various sizes to give out powers ranging 
from about 4 H.P. to 2 H.P. A number of these punkah pullers have 
recently been sent to India for use in public buildings.: The worm- 
shaft driven by the motor may be extended, and a row of punkahs, 
each controlled by a separate clutch on the shaft, may thus be 
driven by one motor. Where electric supply is available, these 
automatic pullers are more economical and reliable than the drowsy 
native " punkah wallah." | 


Illuminated Tramcar.—The accompanying illustra- 
tion shows what can be done in the way of decoratiag an electric 
tramcar with electric glow lamps as a means of celebrating the 
Coronation. We understand that the car made a great sensation, 
and requests were received by the Corporation from various 
districts, asking that they might be favoured with a visit by this 


ILLUMINATED CAR AT MANCHESTER. 


peripatetic illumination device. 'The car body is of the Drush 
Company's make, with Peckham truck; the equipment is of the 
B.T.H. Company's make, and the car was illuminated with B.T.H.- 
Edison lamps. The idea originated with Mr. McElroy, manager 
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of the Manchester Corporation Tramways, and the whole of the 
electrical work was designed and carried out by Mr. J. H. Fookes- 
Dale, tramway engineer to the Corporation. 


Annual Picnic.—The Society of Experimental Engi- 
neers, Dundee, held its annual picnic on Thursday, June 26th. 
The paddle steamer Bonnie Dundee conveyed the party, which 
numbered 76 ladies and gentlemen, to Newburgh, Fife, from which 
place they walked to Lindores Abbey. 


Davy Arc Lamps.— The exhibit of Arc Lamps, Limited, 
at the Tramways Exhibition, comprises various designs of the W. J. 
Davy arc lamps, and they are shown lighting the stalls of the 
Edwards patent air pump, the Haste patent water pump, and the 
Davy-Robertson piston ring. We understand that these lamps have 
been supplied to the Fairfield Shipbuilding Company, who are 
lighting the whole of their works; Messrs. J. and G. Weir, the 
London and North-Western, Great Central, Great Northern, and 
London and Sonth-Western Railways; also to Cardiff, Sheffield, 
Oldham, and numerous other Corporations, besides hundreds of 
companies and private firms. These lamps are running under all 
conditions of electric supply, and a large number are running suc- 
cessfully on tramway power circuits. 


Dissolutions and Liquidations,— Messrs. Stothert and 
Pitt, Limited, of Newark Foundry, Bath, are winding up volun- 
tarily for purposes of reconstruction under the same name. 

The Trafford Power and Light Supply, Limited, is winding up 
voluntarily. Mr. E. E. Johnson, of 75, King Street, Manchester, is 
liquidator. 


Dividend.—A first and final dividend of 4,*,d. in the £ 


is to be paid in the case of G. F. Rogers, electrical engineer, of 
Notting Hill and City, B.C. 


The Electrical Company, Limited.—We are informed 
that the last balance-sheet of this company for the year 1902 has 
been passed at their annual general meeting. A dividend of 15 per 
cent., same as last year, was declared, aud a substantial amount has 
been added to the reserve fund, &c. The enormous business the 
Electrical Company are carrying on has made it necessary to increase 
the capital of the company by £100,000, making £200,000 im all, 
which has been unanimously passed by the board. It was further 
decided that the Electrical Company is to establish works in this 
country, and the necessary negotiations about a suitable site have 
been started. 


High and Low Temperature Indicator.—Messrs. P. 
Hensel & Co., of 12, Long Lane, E.C., are introducing a new appa- 
ratus designed for instantly recording either an increase or decrease 
in temperature. It consists of an ordinary battery and bell com- 
plete, in conjunction with a patent indicator, the essential feature 
of which is the contact breaker. The indicator is fitted with a 
temperature dial and pointer; allthat is necessary is to place the 
pointer opposite any degreeof temperature on the dial, either above or 
below zero, and directly the temperature of the atmosphere surround- 
ing the indicator equals that recorded on the dial, the alarm is given. 
It is stated that the alarm is not dependent upon the melting point of 
a special metal, and no glass thermometers are used. Further, varia- 
tions of temperature below rero can be instantly indicated. 
An important feature of the apparatus is, that sheuld any part of 
it become damaged, an alarm is given, the bell continuing to ring 
until an examination is made and the defect corrected. The maxi- 
mum degree of temperature which the indicator will record issaid to 
be about 1,000° F., and the minimum about 500° below freezing point. 
Seeing that the latter temperature is about 40° below the “ absolute 
zero," it would be interesting to learn how the inventors carried out 
the tests on which, doubtless, their statements are based ! 


An Interesting Illumination Scheme.—We have 
received a photograph of a Coronation illumination device which 
was recently erected on the face of St. Boniface Downs by the Isle 
of Wight Electric Light and Power Company, Limited. The 
letters, which measured 50 ft. high, were arranged by means of incan- 
descent lamps connected to dowble lines of bare wire stretched 
between insulators. The total length of the device was nearly 
350 ft., and it contained 430 clear 25-C.P. lamps. The various 
circuits were equally balanced and supplied from the outers of the 
company’s 420-volt three-wire system by means of cables led up 
from the station, situated 1 mile away. The work of erection 
was somewhat difficult, owing to the slope of the cliff being 
exceedingly steep. The height from the sea level being over 600 ft., 
the letters were seen by ships 30 miles out. Although the device 
was not used for juhilation purposes, it was run up for a short time, 
and was much admired by the Ventnor townspeople and visitors. 


Institution of Junior Engineers.—On Saturday, July 
5th, the members of this Institution paid a visit to the American 
Exhibition at the Crystal Palace, the exhibits of Messrs. Babcock 
and Wilcox, the Fairbanks Company, Messrs. Charles Churchill'and 
Co., Messrs. W. C. Horne & Co., the Blaxton Engineering Company, 
the Niles Bement Pond Company, and Messrs. Btirlings Motor 
Carriages Company, receiving special attention. Another feature of 
engineering interest noticed was the re-glasing of the centre 
transept roof, consisting of 100,000 sq. ft. of Mellowe’s patent 
glazing. 

Premier Lamps.— The contracts which have been 
recently secured by the Premier Incandescent Lamp Company 
include orders from H.M. Office of Works, H.M. War Office, 
London United Tramways, Portsmouth Tramways, Mersey 
Docks and Harbour Board, Brighton Corporation Tramways, 
St. Helens Tramways, Manchester Tramways, Liverpool Tramways, 


Liverpool Overhead Railway, Southend Tramways, Queen Anne's 
Mansions, and Hyde Park Court. 


Repair Kit for Motorists.— Messrs. Shippey Bros. are 
placing on the market a "repair kit” which will enable “ anto- 
mobilists" to repair ordinary punctures on the road. The same 
firm have secured the contract for the supply of Diamond ” tires 
for the new “Packard " automobiles about to be placed on the 
English market. They have made arrangements te stock in London 
" Diamond " tires in all the leading sizes from 26 to 36 in. in 
diameter. 


Robertson Lamps,—In connection with the M. E. A. 
Convention, a y of 60 members visited the Robertson” lamp 
works, at Brook Green, on Wednesday, 2nd inst., at the invitation 
of the Incandescent Electric Lamp Company, and the General 
Electric Company. The party was shown all the details of the 
processes of manufacture, and at the conclusion of the visit Mr. 
Chamen, Glasgow, proposed a vote of thanks to the directors for 
their kindness in throwing the factory open to the members A 


display by the Robertson fire brigade concluded the pro- 
ceedings. i 


Salvador.—By a recent decision of the Customs authori- 


ties of Sau Salvador the import duty on electrical ventilating fans is 
30 centavos per kiloga. 


Schmidt Superheating. — We learn that Messrs. 
Easton & Co., Limited, bave recently received an order from 
Messrs. (ireenwood & Batley, Limited, of Leeds, for a complete 
superheater and economiser plant under the Schmidt patents. We 
understand that it is the intention of Messrs. Greenwood & Batley 
to carry out a series of trials with the plant in question on the 
De Laval steam turbine working with highly superheated steam. 


Searchlights.—Mr. G. Braulik let a large quantity of 
searchlights out on hire in readiness for the Coronation illumina- 
tions, one being for use on the top of the House of Parliament. 
When the rejoicings and Coronation festivities, now unhappily 
deferred, do come off, his stock will be available, and will no 


doubt be taken advantage of, especially as the dark evenings will 
be coming on. 


Trade Announcements,—Mr. Samuel Buckley, of St. 
Paul's Square, Birmingham, has acquired the business of Mesers. 
Bohler Bros. & Co., of Sheffield, and will continue to carry on the 
business exactly as hitherto at their Styrian Steel Works, Rocking- 
ham Street, Sheffield, with the exception that the correspondence, 
&c., will be carried on from Mr. Buckley's head office, St. Paul's 
Square, Birmingham. Having by the above arrangement purchased 
the entire stock of Messrs. Bohler Bros.’ ingots, billets and finished 
bars, as well as placed heavy contracts for future supplies of raw 
material with their works and mines in Styria, Mr. Buckley says 
that be is able to ensure his customers the same high grade of 
material as hitherto supplied. 

Measrs. James Gordon & Co., of 52, Lime Street, E.C., have been 
appointed sole British and colonial agents for water turbines, &c., 
manufactured by James Leffel & Co., of Springfield, U.S.A., who 
claim to be the largest builders of turbines in the world. We 
understand that Messrs. Gordon have had considerable experience 
in this line, and have several turbine installations in hand at 
present. 

We learn that Mr. Albert Barron, formerly with the Electrical 
Company, Limited, as manager of their fittings department, has 
entered into partnership with Mr. J. J. Smith, of 47, Holborn 
Viaduct and 48 and 49, Farringdon Street, E.C. The title of the 
firm is now J. J. Smith & Co. 

Mr. Wm. Rowland, who: was for many years with Messrs. 
Johnson & Phillips, of Old Charlton, and has had a lerge 
experience with dynamos, motors, alternators, and all classes of 
electrical work, has acquired a partnership in the firm heretofore 
known as E. Home & Co., of Troughton Road, Old Charlton, 
electrical engineers and instrament makers. The style of the firm 
will be, from the present date, Home & Rowland, and they intend 
to extend the scope of their work in the direction of dynamo, motor 
and transformer manufacture and repair. Messrs. Home & Rowland 
are sole agents for London and South of England for the sale of 
"Burnley's Rozinal Soldering Paste,” a flux for all classes of 
electrical soldering work. 


Transmission Lines.—Aluminium has so frequently in 
the past been held out as a rival to copper, with but few signs of the 
claim being fulfilled, that most people interested in copper have 
come to regard the rival metal with perfect equanimity. According 
to the Boston News Bureau, however, aluminium has recently 
“ gained a noteworthy victory over copper in being selected for the 
transmission of electric power from Shawinigan Falls to Montreal.” 
The length of this line will be 84 miles, and 1,000,000 Ibs. of alu- 
minium will be required.— Financial Times. 


——_————_=_=_== 


ELECTRIC LIGHT AND POWER NOTES. 


Alfreton.—The U.D.C. is negotiating with the Notts 


and Derbyshire Electric Power Company on the question of lighting 
the town with electricity. 


PE 
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Ashford,—At the U. D. C. meeting on July 8rd, it was 
that as the result of a canvass of the town it was 
estimated that consumers would take 85,000 B.T. units in the first 
esr, and it was decided to ask the Kent Electric Power Company 
for terms for this quantity. A letter from the Provincial Electric 
Supply and Traction Company, expressing the intention to apply to 
the B.T. for powers to supply in the Ashford area, was referred to a 
committee. 

Auckland.—Tbe U.D.C. has decided to ascertain the 
probable cost of generating electricity to light the town by means 
of & destructor. A letter has been received from the Durham 
Electrica] Power Distribution Company, stating that they intend to 
make application this year for a prov. order to supply the area 
covered by the Urban and the Rural Councils. 


Barking—A L. G. B. inquiry into the U.D.C.’s appli- 
eation for sanction to a loan of £11,744 forelectric lighting purposes 
was held on July 1st. An increased demand has made the ex- 
penditure necessary, and the clerk stated that the first two years' 
losses of £900 and £1,000 were reduced last year to £273, and this 
year it was anticipated that the outstanding debt would be 


extinguished. 

Birkdale,—The opening ceremony of the electricity 
works is to take place on August Ist. The power station is almost 
completed, and mains have been laid in nearly 20 of the principal 
reads of the township. 


Bolton.— The question of allowing the electrical engineer 
toſtake pupils at the electricity works was discussed by the Town 
Council on Jaly 3rd. On the ground that there was no idea of 
anymenting the salary of the engineer, a proposal to refer the matter 
t) s committee was adopted. 


Bradford,—On Friday last an electric cable in Market 
Street, in the very heart of the city, fused, causing a fire in the 
cellars of the George Hotel, and explosions in the roadway outside. 
Gas and water pipes adjoining were melted, and a good deal of 
damage and inconvenience was caused. The opinion is expressed 
that the cable had been damaged by excavations made for the 
Venetian masts which were being used in connection with Corona- 
tion decorations. 


Brentford.—The United Electric Light Company, 
and another, have notified the Council of their intention to apply 
for prov. orders for the district. 


Brentwood,—The Provincial Electric Supply and Trac- 
tion Company propose to take steps to obtain a prov. order to enable 
them to supply electricity in Brentwood. 


Brighouse.—The Gas and Electricity Committee reports 
that there was again a loss on the electricity undertaking for the 
past year, but the position was better than before.. 


Brighton.—The accounts of the electricity department 
up to March 31st last show a total expenditure of £399,780 9s. 8d. 
The gross revenue was £66,550 78., the expenditure £42,273 3s. 10d., 
and the gross profit £24,277 3s. 7d., as compared with £19,600 in 
the preceding year. After paying interest and depreciation there 
was a deficit of £168 8s. 11d. as against £107 15s. 2d. last year. The 
reveuue fund amounted to 43.420 lls. 3d. The electricity gene- 
rated amounted to 5,645,435 unite, of which 4,860.430 were sold; 
the energy supplied for public lighting was 809,350 units, and to 
tramways 264,693 units, the remainder being private supply. At 
the Council meeting last week Councillor Holloway stated that the 
loes was due to the price having been lowered too i:uch three years 
ago, while extraordinary expenditure had been incurred during the 
year. That an undertaking of £400,000 capital should have a reserve 
fand of only £3,420 odd appeared to him ridiculcus. It was pointed 
out that £1,200 had been paid in interest and redemption on the 
new works at Southwick, which for some time to come will be 
unrenunerative. Councillor Carden took an optimistic view, and 
stated that he had a list of 56 towns which showed a loss on their 
electricity undertaking last year. 


Burnley.—The T.C. has voted £1,997 for the purchase 
ofsdditional plant for the electricity works. 


Caleutta,.—A Madras paper records a fatal shock 
rident which occurred recently in Calcutta. It is stated that: 
—"In Durrumtollah Street, a branch broke and tore down one of 
the wires of the Electric Supply Company, which hung over the 
footpath. Two pupils of the Calcutta Boys’ School happened to pass 
that way, and one of them caught hold of the wire, presumably to 
pat it out of his way, when he received a smart shock. Some 
maates after two Mahomedans came in contact with the wire and 
received similar shocks, but got away without receiving any injury. 
An up-country Mahomedan, whose identity is unknown, next 
brnshed against the wire. In an instant the wira fell against him, 
partly encircling his neck. Thoughtlessly the man seized the wire 
vith bis right hand, intending to throw it aside, but his hand 
got instantly twisted up and burned by the electric current. A 
portion of the wire fell against the man’s right leg, which wae like- 
ij mci burned below the knee and ankle. The man was picked 
, Varmarvon and bistrict.—A movement, which has 
inficential support, is in progress for providing a large supply of 
electricity for lighting and power for the county of Carnarvon. 
Bir W. H. Preece and Mr. Charles H. Rees are prime movers in the 
matter. It is proposed to provide electric lighting and electric 
tram lines for the more populous towns in the district. 


Chard.— The T.C. has received notice from. a: Londen 
electrical corporation to the effect that they intend to apply for a 
prov. order for supplying electricity in the borough. It was 
resolved to reply that the Corporation intended to apply for power 


for the supply of both electricity and gas. 


Colchester.— Electric lighting in the streets is being 
extended by the T.C., which, on July 2nd, decided to substitute for 
150 gas lamps in the principal streets, a similar number of Nernst 
electric lamps. The initial outlay will be £450,and the annual 
expense, £169 168. 6d. i f 


x 


Dawlish.—The U.D.C. have received notice from the 
Electric Supply Corporation, Limited, London, that they intend 
applying for a prov. order granting them electric lighting powers 
within the district. 


Derry.—Notice has been served on the T.C. by a London 
firm intimating their intention to apply for power to supply electric 
light and power in the county borough of Derry. 


Devonport.—The clectricity accounts for the nine months 
ending March 31st last showed that the revenue was £5,024 7s. 9d., 
and the expenditure £3,563 16s. 9d., leaving a gross profit of 
£1,460 11s. To the gross profit ie added £601 7s. 6d., interest on 
money at deposit, making a total of £2,061 188. 6d. After paying 
interest and sinking fund, the result is a net loss of £1,266 9s. 11d. 
The total capital outlay is £79,027 88. 11d. 


Exmouth.—The U.D.C. has received notice from the 
United Electric Light and Power Company, London, stating their 
intention to apply for a prov. order to supply electricity within the 
Council's area. 


Frome,—The U.D.C. has decided that application be 
made to the L.G.B. to sanction the borrowing by the Council of a 
sum for the installation of works for the supply of electricity 
within the district, and that Mr. F. H. Medhurst be engaged as 
consulting engineer to the Council. 


Grantham.— With regard to the agreement between the 
T.C. and the Urban Electric Supply Company, the undertakers 
under the Grantham Electric Lighting Order, 1900, the B. of T. has 
refused to sanction a condition that the company should render an 
account of the waste electric energy to the Corporation 


Hawick.—The T.C. has decided to light all the streets of 
the town with the electric light instead of gas. The electric com- 
pany's offer is £1,070 per annum, while the gas company's offer 
was £844. 


Heanor.—The question of adopting electric light came 
up for consideration at the U.D.C. meeting on July 3rd. The 
matter was referred to a committee. 


Hendon.—The L.G.B. has written the D.C. stating that 
it is for the latter to determine in the first instance whether they 
would desire to proceed with the application for sanction to borrow 
£36,400 for purposes of electric lighting. It is understood that the 
D.C. has replied asking the L.G.B. for a definite answer to the 
application for the loan. ' 


Italy.—The municipal authorities of Venice have under 
consideration a project for the utilisation of the hydraulic force of 
the Veneto for the development of electrical energy. The power 
utilised would be 6,000 H.P. In this connection works have already 
been commenced, and are well advanced on the Cellina torrent. 
The proposed undertaking will, however, require two years to 
complete. | 


King Williamstown ($.A.).— The Corporation has 
resolved to adopt electric lighting for the town. 


Kroonstad (S. A.).— It is the intention of the T.C. to 
spend £25,000 on municipal works, £10,000 being allocated toithe 
installation of electric lighting. TUIS 


Liverpoo].—The Liverpool Corporation accounts, which 
have just been issued in volume form, show that up to December 
31st last, £1,187,621 had been spent in providing the electric supply 
of the city. Last year £139,062 was disbursed, of which £52,982 
was for machinery, and £66,757 for electrical mains. On the 
revenue side, £98,311 was received for lighting and power, £1,907 
for street lighting, and £68,912 for tramways power. The total 
receipts were £168,489. This admitted of £83,302 being carried to 
the revenue account. | 


London. — The Hampstead M.B.C. and Willesden 
U.D.C. have entered into & provisional agreement to light the 
Edgware Road. There will be 28 arc lamps on each side of the 
roadway, each authority supplying the energy for the lamps within 
ita own area. | 

GREENWICH.—The M.B.C. will pay the London Electric Bupply 
Corporation an amount claimed for lighting the clock at St. 
Alphege's Church for 1900-1901, the arrangement which has been 
under dispute being a legacy from the old District Board of Works. 


Lytham.—The U.D.C. has decided to ask the B. of T. 
to extend the time for the completion of the electric light, works, aa 
it is not at present prepared to enter upon the work. i 


Melbourne,—For the year ending February 23th last 
the City Council sustained a loss of over £8,710 on ite supply 
of electricity. This arose, says Australasian Hardware and 
Machinery, through the Electric Lighting and Traction Company 
having to be paid the large sum of £25,538 for current which wonld 
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have been supplied from the Council’s own station had enough com- 
petent men been available to quickly change over” from the old 
mains of the three bought-out companies to the mains connected 
with the Council’s new plant. The revenue actually received shows 


& great increase as compared with the previous year, the receipts . 


from the sale of energy having advanced from £12,754 to £39,179. 
It is stated in the report of the Lighting Committee that the use of 
electricity is on the increase, there being at present no fewer than 
68 electric motors employed in the printing offices, clothing factories, 
and engineering workshops. The time is rapidly approaching, the 
Committee thinks, when the Government will have to be approached 
in regard to the undergrounding of the telephone wires, 


Motherwell.—The electricity works is to be extended at 
a cost of £12,500. 


Nottingham.—In connection with the Coronation cele- 
brations, the electric light was almost exclusively employed in the 
illuminations. The Exchange Hall was adorned with thousands of 
vari-coloured electric lamps, many of the leading tradesmen displayed 
electrical devices, and from the Castle roof a powerful searchlight 
was manipulated. On Thursday, Friday, and Saturday nights the 
city was illuminated, not the least attractive feature being a 
decorated electric tramcar, carrying 322 16-C.P. lamps. 

The City Council has adopted a report presented by the Elec- 
tricity Committee recommending the raising on loan of £35,000 for 


the purpose of constructing a new generating station at the 
Eastcroft. 


Oldham.— The annual report of the electricity depart- 
ment by Mr. Newington, borough electrical engineer, shows that the 
gross revenue to March last was £13,462, the total costs £7,586, and 
the gross profit £5,876. After paying interest and sinking fund, 
there remained a net surplus of £597, as compared with a loss of 
£470 last year. The maximum load was 990 kw.; the plant has a 
capacity of 1,532 xw., and the load factor was 12:01 per cent. The 
number of lamps connected was 45,559; units sold, 1,042,055; 
average price obtained, 3'46d. for private and 2°d0d. for public 
lighting; 2:02d. for traction. The station costs were 1:33d. per 
unit, and the total costs of production 174d. 


St. Helens.—The T.C. on July 2nd decided to abolish 
meter rents, as from July 1st, and to give notice to Messrs. F. W. 
Smith & Co., Ltd., to discontinue the free wiring and deferred pay- 
ment system of wiring customers' premises. 


South Shields,—Some time ago, as an inducement to 
probable consumers in the borough, an offer was made that those 
persons who should take & supply of electricity for lighting pur- 
poses during May, June or July, should have it free for the period 
named. Early in May Mr. R. Purvis, the solicitor to the local gas 
company, wrote protesting against the proposal, drawing attention 
to Sec. 20 of the Electric Lighting Act of 1882, and hoping they 
would abandon the idea. He also stated that his clients were 
advised to take proceedings for an injunction if the Corporation 
carried out the proposal. 'Tothis the town clerk replied that this 
course has been adopted with a view to relieving the pressure upon 
the department in connecting up new customers, which usually 
takes place at the beginning of the autumn. As these consumers 
will enter into an agreement to take the current until September 
30th, 1903, there will be no loss to the undertaking, but, on the 
contrary, the proposal will be of considerable advantage aud benetit 
to it, and is consequently in the interests of the ratepayers. Ata 
subsequent meeting of the Committee having charge of the electric 
lighting, a letter was read from Mr. Victor Grunhut, solicitor, also 
protesting against the proposal as an old consumer, and stating that 
in the event of any new customer receiving such benefit, he will 
decline to pay his next quarter's account, in order to test the matter. 
The Committee recommended that the letter be acknowledged, 
and the matter has 80 far gone no further, 


Spain.—Application has been made by a Zaragoza firm 
for a concession to put down a plant to utilise the water power of the 
River Gallego, at Gurrea de Gallego (Huesca Province) in the 
generation of electrical energy. 


Spalding.—The C. . C. has received from the Electric 
Supply and Traction Company an intimation that they intend to 
apply to the B. of T. for a prov. order empowering them to supply 
electricity in the town. 


Stock port.— The Electricity Committee haxing recom- 
mended that the salary of the engineer, Mr. Meunier, should ba 
increased by £50 a year for the next four years, the motion was 
opposed on the ground that Mr. Meunier had received extra 
assistance in proportion to the additional work he had been called 
upon to do. On the other hand, it was pointed out that Mr. Meunier 
only received the same salary that was paid to the engineer 11 years 
ago, and that Mr. Meunier was in every respect worthy of the 
advance recommended. On a division, the recommendation was 
negatived. 


Sutton Coldfield.—The electric lighting main is to be 
extended by the T.C. at a cost of £4,000, and a £6,000 loan is to be 
applied for to cover this and previous extensions. 


Sweden,—The Acktiebolag Norrtalje Electricitetsverk is 
the name ofa company which has just been formed at Norrtalje, with 
a capital of 100,000 kr., to establish a central electric lighting station 
in the town. 


Tadeaster.— The Tadcaster Electricity Company have 
given notice of their intention to apply for a prov. order to supply 
Boston Spa, Bramham, Clifford and Thorparch. 


Warkworth. — The Harbour Commissioners have 
accepted. an offer of the Broomhill Collieries, Limited, to light the 
Harbour with 300 electric lamps. 

Warrington,—The T.C. has reduced the price of elec- 
tricity for lighting to 6d. per unit for the first hour (instead of 14 
hours) and 3d. afterwards, on the maximum demand system. 

Weymouth, — The Electric Lighting Committee haa 
recommended the Council to approve of a scheme for lighting the 
borough at a cost of £44,800. : 

Whitstable —The U.D.C. has decided not to consent to 


the application of the South-Eastern Electric Light Company for 
a prov. order to supply electric power in the district. 


Willesden.— Yesterday, 10th inst., the ceremony of 


laying the foundation stone of the electricity sub-station in Salisb 


Road, Kilburn, was performed by the chairman of the U.D.C. Elec- 
tricity Committee. 


Windlesham.— The Parish Council has received notice 
from the Ascot Electric Supply Corporation of their intention to 
apply for a prov. order to light Windlesham and Bagshot. 


Yarmouth.—The electricity accounts show a net profit, 
after defraying all charges, of £279. The total revenue last year 
was £8,441, and the cost of production £4,990. The number of 
units sold was 418,021. The average price per unit was 5°11d for 
private lighting, and 3:06d. for public lighting. Extensions to the 
generating station will be required in the ensuing season. 


Yorkshire,—The scheme which, according to a local 


paper, has been drawn up by Mr. H. F. Parshall, engineer to the . 


Yorkshire Electric Power Company, provides for the erection of 
four power stations at Mirfield, Methley, Wath and Bingley ; the 
first will be at Mirfield, where plant of 10,000 xw. capacity will be 
put down. It is expected that the supply will be available in about 
one year eight months. Power will be generated at 10,000 volts, 
with a frequency of 40 cycles per second. The price will range 


from 24d. perunit for lighting installations to less than 1d. per unit 
for tramways. 


ELECTRIC TRACTION NOTES. 


Belfast.— At the Corporation last week a good deal of 
correspondence was read in connection with the proposed purchase 
of the city tramway system from the company. From this it 
seems that the Special Committee of the Corporation offered the 
sum of £350,000 for the entire interest of the company —whose lease 


has five years to run—the company to retain the £28,000 in their 
invested sinking fund. 


Belgium.—Light electric railways are being constructed 
by La Société Nationale des Chemins de Fer Vicinaux between 
Grace Berleur and Hollogne-aux-Pierres and between St. Wallburge 
and Vottem, in the Licge district. 


Brirhouse.— The General Purposes Committee has 
appointed a deputation to wait upon the Halifax and Huddersfield 
Corporations and press for the construction oftramways to Brighouse 
and Raistrick, for which Parliamentary powers have been obtained 
by these bodies. 


Chaddertou.—The D.C. has asked the Oldham Tram- 
ways Committee whether, provided the D.C. obtained powers to lay 
lines in certain streets, the Corporation would be prepared to take 
them over on lease on terms which would recoup the D.C. for the 
expense. The Tramways Committee has promised to consider the 
matter, and will obtain plans and other necessary particulars. 


Electric Railway Accident.—Press dispatches from 
Utica, New York State, say that a car while descending the moun- 
tain on the Mountain and Lake Electric Railway near Gloversville 
on 4th inst., where the grade 18 1,000 ft. in four miles, became un- 
controllable and, acquiring frightful velocity, came into collision 
with another car. Both cars rushed down several hundred feet and 
then ran off the rails. Each car contained 70 passengers, and of 
these 12 were killed and 36 injured. 


Glasrow.—In the House of Commons last week Mr. 
Gerald Balfour, replying to Mr. Weir, said he was informed by the 
Corporation of Glasgow that during the year ending June lst chere 
were on their tramways 215 accidente, of which 19 were fatal, 111 
cases of injury not resulting in death, and 85 cases of damage to 
property. The number of passengers carried on the tramway? 
during the period in question was 163,000,000. | 


Halifax,— The General Post Office authorities have been 
complaining to the B. of T. on the subject of the Departments 
requirements as regards certain sections of the electric tramways 
not being complicd with. The mechanical connection between tbe 
guard wire supports and the trolley poles on some sections has not 
yet been made. The municipal authorities have this week been 
commmuni:ated with by the Board of Trade on the subject. 


Lancaster.—The installation of the electric tramway 
for the borough is proceeding slowly. The length from the Pointe 
to Williamson Park is almost completed, but the route to, Seotforth 
is only partially finished. 


(Continued on page 69.) 
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ELECTRIC POWER TRANSMISSION IN NEW 
ZEALAND. 


Ax electric power transmission plant was not long ago 
installed at Rotorua, in New Zealand, which possesses 
peculiar interest by reason of the fact that energy is trans- 
mitted over a longer distance than anything hitherto 
attempted in our Australasian colonies. The machinery, as 
the following descriptive details will show, is of British 
manufacture, with turbines by the well-known firm of 
Messrs. Carrick & Ritchie, of Edinburgh, and electrical 
plant by the Brush Electrical Engineering Company, 
Limited. 

For such par- 
ticulars of theunder- 
taking as follow, we 
are indebted to a 
paper read by 
Mr. Oswald Haes, 
M. I. E. E., before the 
Electrical Associa- 
tion of New South 
Wales. The photo- 
graphs were taken by 
Mr. R. S. Fletcher, 
of Dunedin, who 
superintended the 
works on behalf of 
the company. 

Rotorua is sitn- 
ated in the North 
Island of New 
Zealand, on the 
shores of the Lake 
of the same name. 
In the programme 
of its progress was 


modern system of 


age, and it was in 
connection with this 
latter work that an 
electric plant was 
first suggested, | 

It had been intended to put down a steam pumping 
plant, bnt attention was drawn to the possibility of utilising 
one or other of the running streams in the vicinity to 
generate electric power for the purpose, and Mr. Robert 
Hay, M. I. C. E., was entrusted with the investigation of their 
possibilities. He reported that the only source of power that 
could be relied upon for an unfailing supply was situated on 
the Kaituna River, 13 miles from Rotorua. 

A little below the second lake there is a series of falls, the 
highest being abont 8 ft., and by utilising the whole series 
many thousands of horse-power could be obtained. 

Mr. Hay advised the use of only two of the falls, as all 
the power likely to be required in Rotorua, for some years 
locome, could be obtained with a 14 ft. head without 
making any appreciable difference to the amount of water 
going over the falls, In reporting upon the matter, he 
Pointed out that the cost of putting down an electric plant 


INTAKE AND FLUME AT ROTORUA. 


at this distance from the town simply for pumping purposes 
word be out of all proportion to the value of the power 
required ; as there was plenty of power available, and & 
larger plant could be worked at practically the same cost as 
a smaller one, while the first cost would be proportionately 
less, he advised that provis'on should be made for a plant 
capable of lighting the bath houses, sanatorium, streets, and 
private houses. The Government adopted his advice, and 
authorised him to prepare the necessary scheme for utilising 
200 H.P. <A contract was subsequently placed with the 
Brush Electrical Engineering Company, Limited. 

A site was selected for the generator house on the river 
side, just below the 
second of two falls, 
about 50 yards 
apart, the upper 
one being 8 ft. and 
the lower one 6 ft., 
giving a working 
head of 14 ft. The 
distance from the 
generator house to 
the town is 13 
miles. 

The single-phase 
alternating current 
system of generation 
was adopted. The 
original plans pro- 
vided for generation 
at 1,000 volts, 
transforming up to 
6,000 volts, allow- 
ing for a loss of 
1,000 volts on the 
line transforming 
down from 5,000 
volts to 2,000 volts 
at the town, and 
again at the re- 
spective buildings 
to 100 volts; but 
an alternative pro- 
posal by the com- 
pany for generating 
at a higher pressure—viz., 4,000 volts, and dispensing 
with the double transformation, by transforming in the 
town in one operation from 3,000 volts to 100 
volts, was ultimately adopted. The size of wire for the 
lines was not altered, so that the loss under this system 
is rather more than it would have been in the other case ; 
but the saving in first cost was very considerable, the plant 
was freed from a good deal of complication with the attendant 
possibilities of breakdown, and there being more than ample 
power available for all present requirements, the loss is not 
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a very material consideration. 


The intake for the flume is taken off just above 
the fall of 8 ft. A good solid foundation for the flume 


along its whole length was formed by benching out the 


rock after the bank was cut down. It is calculated for 
carrying the water for the two 100-H.P. turbines on full 


load, about 10,000 cub. ft. per minute, with a velocity of 
G 
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2 ft. per second, the low fall necessitating such a large 
quantity of water. 

A small sluice-gate is provided in the side of the flume 
overlooking the river, and near the end, for the purpose of 


View oF Town or ROTORUA, SHOWING ARC LAMPS. 


emptying the flume at any time without having to run the 
water through the turbines. Four H steel joists carry the 
flume over the tail races which pass under it to discharge into 
the river. When the flume is full it contains about 
700 tons of water. The water is conducted from the flume 
to the turbines by rivetted iron pipes 5 ft. 10 in. in 
diameter. 

The generator house is a timber frame, lined inside, and 
with galvanised walls and roof. The general arrangement 
of the plant is shown in the illustrations. A 3-ton hand 
travelling crane, 
which is carried on 
timber beams, 
proved very useful 
in the erection of 
the plant. 

'The turbines are 
of the ** Waverley " 
single-discharge 
pattern, with hori- 
zontal shafts, made 
by Messrs. Carrick 
and Ritchie. The 
cases are made of 
steel plates, and the 
wheels are 40 in. in 
diameter, of cast- 
iron with steel 
shafts. Theturbines 
are rated to give 
7100 B. H. P. at a 
speed of 117 revo- 
lutions per minute, 
and use 5,000 cub. 
ft. of water per 
minute with a head 
of 14 ft. The 
governors are 
King’s patent pat- 
tern; they are | 
fixed close to the wall behind the turbines As long 
as the speed of the turbine is below the normal, the 
governor will continue opening the gate. In the event 
of. the speed being kept low owing to the overloading of the 
-alternator, this might lead to very serious results by over- 


INTERIOR VIEW OF ROTORUA STATION. 


winding the gate. To prevent this a somewhat ingenious 
arrangement is fitted to the governor. It consists of a train 
of wheels driven by the main operating shaft, and they 
operate a screw and sliding block, which by the time the 
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gate is full open comes in contact with a small lever con- 
nected with the main lever and belt fork, and holds it in 
the normal position, keeping the belt on the centre loose 
pulley, and thus preventing any further movement of the 
gate by depriviug it of its actuating movement. 

With the governors in question, fair success has been 
obtained. They come into operation under a variation of 
speed on the generator of about 20 revolutions per minute, 
or between 6 and 7 per cent. If the load is suddenly 
switched off it takes an appreciable time for the governor to 

reduce the speed of 
the turbine to the 
normal. 

Each turbine 
drives by means of 
a leather link belt 
18 in. wide, a 50- 
Kw. alternator of 
the Mordey inductor 
type, in which all 
the coils and wires 
are stationary, the 
revolving part, or 
rotor,. consisting 
merely of a steel 
casting ; there is 
therefore no strain 
upon the con- 
ductors, the torque 
being exerted only 
on the mechanically 
strong iron. The 

stator is a cast-steel 
ring made in halves 
and bolted to the 
bedplate. The field 
coil is wound on à 
compressed paper 
bobbin and fite 
| cs the 8 70 

being held in ition in grooves, made in 
the upper and oer halves dt is excited in the 
ordinary way by current from an exciter coupled to the 
main shaft. On each side of the stator is an annulns of 
laminated iron cast into the ring, having grooves on its 
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inner face, fitted with insulating troughs, in which the 
armature coils, previously wound on formers, sre placed, 
being held in position by fibre wedges. There are 16 coils 


Rotorua: Motors AND SWITCHBOARD IN Pump HOUSE. 


on each side of the field coil, making 32 in all. The rotor 
consista of a star-shaped steel casting, with eight double arms 
laminated at their extremities. 

The exciters at Rotorua are direct coupled to the main 
shaft; they are of the two-pole type with slotted armature, 
wound with coils formed before being put on, and carbon 
brushes are used. 

The alternators are wound to give the full output at any 


necessary in order to compensate for the varying loes in the 
line dependent upon the load and to maivtain a constant 
pressure of 3,000 volts at the town end. 

(To be concluded.) 


ELECTRICAL PLANT AT THE DUSSELDORF 
EXHIBITION. 


In our preliminary notice of the Diisseldorf Exhibition of 
the Industries and Trades of the Rhine Province, West- 


RorTroRUA: Cross SECTION OF ALTERNATOR. 


phalia, &c., we mentioned that amongst the electrical 
engineering exhibits that of the  E.A.G. vormals W. 
Lahmeyer & Co., of Frankfort-on-Maine, is easily the first, 
in respect of both the magnitude and the variety of its com- 
ponent parts. By the courtesy of the company, we are now 
enabled to reproduce views of the more important of the 
machines and apparatus shown. 

The central power station in the Machinery Hall, which 
supplies energy to the Exhibition, contains generating plant 
of a total output of 13,000 H.P., of which 8,500 H.P. is 
supplied by 17 of Messrs. Lahmeyer's machines. As the 
average demand is only 6,000 H.P., the whole load could 
readily be dealt with by these machines alone. 


DÜSSELDORF EXHIBITION: HUMBOLDT ENGINE AND 10,000-VoLT LAHMEYER ALTERNATOR. 


pressure between 3,200 and 43200 volte. They are run at 
constant speed, and the pressure variation is obtained by 
varying the. field excitation, , This variation of pressure i8 


The largest generator” exhibited- by the firm, and the 
largest in the Exhibition, isa 2,000-Kw. three-phase alter- 


nator, direct couvled, to a vertical triple-expansion engine of 
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2,500—3,000 H.P., built by the Gutehoffnungsbütte, of the effective bre. dch of the core is 330 mw., aud there ure 
Oberhausen. This set was specially built for the Exhibi- 384 grooves, waich are lined with micanite tubes. The 

frame which carries the armature core jg 
8,500 mm. in outer diameter; it is atiffened 
by heavy end rings, seen in the illustrations, 
and is supported on two feet in such a 
way as to permit of adjustment with 
regard to the magnet wheel, by means 
of wedges and screws, in both vertical and 
horizontaldirections. "The armature stands 
10 metres high from the lowest point, and 
weighs in all 53,000 kg. The fall of 
pressure between no load and full load, 
with a power factor of unity, is 6 to 7 per 
cent., and the machine is designed to give 
its full normal output continuously with- 
out incurring a higher rise of temperature 
than 45° C. above the surrounding air. 
The pressure of the generator is regulated 
by varying the resistance in series with 
the shunt winding of the exciter. The 
collecting rings for the exciting current 
are of iron. 

The engine which drives this generator 
is built with cast-iron columns at the back 
and steel standards in front; the finish is 
in black and nickel, giving a very 
handsome appearance. Further details of 
the engine will be given later. 

Near the set described above will be 

found a single-phase Lahmeyer alternatar 
of 500 Kw. output (with power factor 
unity) at & pressure of 10,000 volts. This 
machine runs at 90 revolutions per minute, 
and is coupled to a horizontal engine built 
hy the Maschinenbauanstalt Humboldt, of 
Kalk ; it is used for the illumination of 
the Rhine Bridge, the current being trans- 
mitted through underground cables to a 
transformer sub-station. At the close of 
the Exhibition this alternator will be 
tion: itis shown in two of our illustrations herewith. The installed in the Wiesloch Electricity Works, for which it was 
normal load is 2,000 KW. at 5,000 volts, running at built, and where several similar machines are at work.“ 
94 revolutions per | 
minute; the maximum 
load for short periods is 
2,500 KW. The rotating 
magnet fly-wheel carries 
64 poles and the 
frequency of the current 
generated is 50 cycles 
per second. 

The machine is built 
in accordance with the 
standard fly-wheel type 
of Messrs. Lahmeyer, 
the magnet system being 
built up on the rim of 
the engine fly-wheel. 
The wheel is in four 
parts, and measures 
6,975 mm. in overall 
diameter; the total 
weight is 78,000 kg., 
and the fly-wheel 
effect (wp?) of the 
wheel is 2,000,000 m?. 
kg. The magnet poles 
are wound with copper 
strip on edge, and are 
of round section; they 
are made of wrought- 
iron, bolted to the rim 
of the wheel. The 
exciting current for the 
machine is furnished by 
x 3 pe 5 . TRIPLZ-ExPANSION 3, 000-H. . ENGINE oF THE GUTEHOFFRUNGSHUTTE, AND LAHMEYER ALTERNATOR. 
tension of the main ö | b s TE : 
shaft of the machine. The stationary armature core has * Bee ErrormicAL Review, Vol. 48, p. 803, for description of 
an outer diameter of 7,500 mm., and a bore of 7,000 mm. ; this undertaking. 


LAHAMEYER 2,000-kw. THREE-PHASE ALTERNATO?. 
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The construction of the alternator ig generally similar to 
that of the 2,000-kw. machine, with the exception that 
owing to the smaller dimensions and weight, the stiffening 
ring is not required, and the armature frame is constructed 
in two parts only. The frame is adjustable vertically and 
horizontally, and is fitted with shields to protect the 
winding. The external diameter of the frame is 6,600 mm., 
and the greatest height 7,800 mm.; the weight of the frame 
and armature complete is 18,950 kg. l 
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The magnet wheel is in two parts, with an external 
diameter of 5,488 mm., and weigbs in all 32,000 kg. The 
fiy-wheel effect (wD?) = 490,000 m.? kg. The magnet 
sa are of flat copper strip on edge, and the poles number 


The external diameter of the armature core is 5,950 mm., 


and the internal diameter 5,500 mm.; the core is 184 mm. 
wide (in effect), and is provided with 396 grooves for the 


winding. The frequency is 50 cycles per second. The arma- 
ture is capable of standing an overload of 20 per cent. for 
short periods. 

(To be continued.) 


Oldham.—Good progress is being made with the con- 
struction of the various tracke. The steam trams have ceased 
running from the borough boundary at Royton to the centre of the 

„and the reconstruction of the track has been commenced. 
ements have been made for the commencement of the Chad- 


section this week, 
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ELECTRIC TRACTION NOTES. 


(Continued from page 64.) 


Liverpool.—The volume of Corporation accounts which 
has just been issued, shows that the total receipts of the Tramways 
Committee last year were £474,508, of which £468,759 was from 
traffic receipts. The expenditure for the year was £327,451, which 
ieft a profit of £147,056. The surplus was distributed as follows: 
Sinking funds, £48,931; interest on loans, £42,343 ; interest to 
bank, £4,523; on rates’ relief account, £17,507. Carried to 
reserve, renewal and depreciation accounts, £35,214. 


Middleton.—The Board of Trade has extended the time 
for completing the Corporation tramways from August 6th, 1902, to 
February 6th, 1903. The B.E.T. Company have intimated their 
intention to apply to the B. of T. for approval to the tranfer of the 
Middleton light railways to the Middleton Electric Traction 
Company, Limited. The T.C. offers no objection to the proposed 
transfer. 


Newcastle-on-Tyne.—At the last meeting of the City 
Council, Mr. Wm. Cail, chairman of the Tramway Committee, 
reported that the traffic during the past four weeks had been 
exceptionally heavy ; 2,649,799 passengers had been carried. The 
receipts had been £12,187, averaging 11°72d. per car-mile. 


Nottingham.—Of the eight sections comprised in the 
scheme embarked upon by the Corporation two years ago, the 
seventh—that connecting Mansfield Road and Vernon Road by way 
of Sherwood Rise—was opened for public use on Monday morning, 
and the eighth (Lenton Boulevard) section is rapidly nearing com- 
pletion. The annual report of the Tramways Committee presented 
at Monday’s meeting of the City Council shows that for the year 
ended March 31st, the tramways realised a profit of £19,000, of 
which £12,000 has been contributed in relief of the rates, the other 
£7,000 having been set apart to form a special depreciation and 
renewal fund. The total receipts amounted to £78,791, and 
upwards of 16,167,385 passengers were carried. These totals, it 
may be pointed out, were reached when the system was very incom- 
plete. In the period under review the cars travelled a million and 
a-half miles, the amount taken per mile averaged 134d., and the 
cost per mile, including interest and sinking fund, was 10jd. An 
interesting little table in the report of the tramways manager is 
one giving the following facts as to the increase in traflic returns 
for 1902 over 1899, when only horse cars were in use :—Receipts 
increased 85:5 per cent., passengers increased 107°6 per cent., miles 
run increased 85˙8 per cent. 


Reading.— The solicitors to the Cooper Patent Anchor 
Rail Joint Co., Ltd., have communicated with the Town Council 
respecting an alleged infringement of certain patents of the com- 
pany in the construction of the Corporation tramways. As the 
contractor in his contract undertook to indemnify the Corporation 
in the event of any infringement of patents, the matter has been 
referred to him. 


Sheflield.—The Tramways Committee state in their 
report of the year’s working, ending March 25th last, that the 
undertaking has been very successful, and that the results from all 
standpoints are satisfactory. ‘The number of passengers carried has 
been 49,176,631, an increase upon the previous year of 14,805,868. 
The whole of the undertaking has been efficiently maintained 
during the year, the amount expended in maintenance, repairs and 
upkeep, as well as renewals, being £19,840. This has been paid out 
of revenue. The gross receipts of the electric cars amount to 
£175,575, as against £108,300 during tke preceding year, and the 
gross expenditure £106,299, leaving a gross profit of £69,275. These 
figures show an increase on the year of £21,699. The amount paid 
in respect of interest and repayment of loans amounts to £36,665 
leaving a net profit of £32,610. The total amount paid for interest 
and sinking fund out of revenue up to March 25th last amounts to 
£63,308. The Committee have handed over for the relief of the 
rates since the trams have been under their control the sum of 
£27,000. In view of the fact that the undertaking has been effi- 
ciently maintained and repaired, and all renewals have been paid 
for out of revenue during the year, the Committee express the 
opinion that (as they intend to continue this policy, and to pay for 
5 eae the accumulated surplus) there is no necessity for 
providing a depreciation fund. The accumulate : 
25th, 1902, 8 EE to £73,787. i se 


Stoke-on-Trent.—J.ast week Major E. Druitt, R.E 
held an inquiry here on behalf of the Board of Trade, with respect 
to a dispute between the Stoke Town Council and the Potteries 
Electric Traction Company, regarding the construction of the pro- 
posed light railway from Stoke-on-Trent through Hartshill to New- 
castle-under-Ly me, connecting two important sections of the 
company's general system. Mr. S. Sellon said the company made 
application to enable them to lay a double line instead of a sin le 
one over the whole route from Stoke to Newcastle, a distance oí 
1} miles. It was admitted that the roadway in some places was 
narrow, but although that was so, he contended that the local 
physical conditions would render a double line more suitable and 
convenient for the roadway than a single one. The Town Council 
objecting to a double line, laid stress upon the danger, but that he 
submitted, was a question for the Doard of Trade, who might compel 
the company to conform to the rules and regulations for securing Fie 
public safety. The town clerk, in opposing the application, said the 
Corporation had no desire to delay or place unreasonable obstacleg 
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in the way of the construction of this tramway. The objection of 
the Council to a double line was on the ground of the narrowness of 
the road and the steepness of the gradient. The double line would 
practically give the company a monopoly of the roadway, and render 
much of the present heavy traffic impossible. 


Warrington.—Sanction to raise a loan of £27,000 for 
tramway purposes has been granted to the T.C. by the L.G.B. 


West Bromwich.—The reconstruction of the tramways 
in the borough has commenced, and almost the whole of the 
material required has now arrived. 


Wrekenton.—At a meeting of the Gateshead T.C. last 
week, the Parliamentary Committee reported that by Section 20 of 
the Gateshead and District Light Railway Order, 1900, it was 
provided that if the whole of the light railways were not con- 
structed within two years of the commencement of the order, the 
powers of the Gateshead and District Tramways Company to con- 
struct the said railways should cease. The period of two years 
would expire in August next, and the company had given notice 
of their intention to make application to the Board of Trade to 
prolong the time limit for the completion of the light railway to 
Wrekenton till February 22nd, 1903. They recommended that the 
application should be supported by the Council. This was agreed to. 


TELEGRAPH AND TELEPHONE NOTES. 


German Cable Subsidies.—The Berlin correspondent 
of the Standard reports that the German Atlantic Telegraph Com- 
pany in Cologne is issuing 4 per ceut. debentures to the amount of 
20,000,000 marks, to provide for the cost of laying a second German 
telegraph cable between Germany and North America, the present 
cable having already proved inadequate for the increasing trailic. 
A new agreement has, at the same time, been concluded between the 
company and the Imperial Postal Administration, whereby the com- 
pauy's privilege is extended until 1945, and the following 
stipulations are made :—'' Provided that by 1904 the second cable 
is ready, as far as the Azores, the Imperial Exchequer will pay the 
company, for the year 1904, a fixed compensation of 750.000 marks; 
and provided that the whole cable is ready in January, 1905, the 
company will receive from tbe Exchequer a yearly subsidy of 
. 1,710,000 marks until 1944." 


Telegrams to East Afriea.— The International Tele- 
graph Bureau in Berne has been informed by Great Britain of the 
withdrawal of all restrictions on the telegraphic service to and from 
Zanzibar, the Seychelles, Mauritius, Madagascar, British East 
Africa, German East Africa, Mozambique and Lorenco Marques. 


Telegraph Wire Export Trade.—A very quiet state of 
affairs continues to prevail in the export trade of this country in 
telegraph wire and apparatus connected therewith. The shipments 
during the past month only attained a value of £46,466, which 
compares with £36,423 in May last, and £96,048 in June 1901. 
The prevailing quietness is, however, more clearly shown by the 
returns for the first half of the current year, during which period the 
exports have only amounted to £557,155, as contrasted with 
£1,719,360 in the corresponding period of last year, and £1,459,710 
in the first six months of 1900. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED. 


Latakia-Cyprus .. es = 3 .. June 20, 1899 

Communication with Carthagena and Barran- 
quilla (Columbia) Sa e iu .. Dec. 8, 1900 - 

Trinidad-Demerara No.l  .. .. Aug. 27. 190! ee 

Communication with Bolama .. April 18, 1902 . ; 

Bt. Lucia-8t. Vincent .. .. May B, 1902 

8t. Lucia-Grenada .. May 8, 1902 

Dominica-Martinique .. .. May 8,1902 

Bt. Lucia-Martinique . .. May 8, 1902 

Guadeloupe-Martinique ; s = .. May 9, 1902 as a 

Santa Cruz de Teneriffe to Tejita de Teneriffe July 4, 1902 .. 

LANDLINES :— 

Route ría Hanekin on Persian territory .. .. Feb. 24, 1900 

Communication with Tientsin and Taku via 
Helampo "m - ve is .. July 18, 1900. .. 


REPAIRED. 


Telephones in Italy.—The Italian Minister of Posts 
and Telegraphs has presented a Bill with a view to the construction 
of 73 new lines of telephone which will place the principal towns 
of the kingdom in direct communication with each other. The 
project also includes the construction of three international lines :— 
Genoa, Vintimilli and Marseilles; Turin, Vintimilli and Marseilles ; 
and Turin, Mount Cenis and Lyons, which will have connections 
with the Paris—Turin line which is already being largely availed of. 
The project will cost upwards of 5,800,000 lire, and will require eight 
years to complete. The shorter lines, of which there are 53, will 
first be constructed. i 


Wireless Telegraphy.—A Brussels press telegram to 
the Chronicle says that the Belgian State Railways administration 
proposes to instal the trains with wireless telegraphy apparatus, 
with a view to preventing collisions. Each train is to be provided 
with an indicator, which will be placed at the end of the train, and 
a receiver, which will be fixed atthe head. The receiving apparatus 
will be capable of indicating the presence of a train at a distance 
of 800 metres, that is to say, in ample time to shut off steam. 


According to an Indian paper, the agents of the Marconi Wire- 
less Telegraph Company, in Calcutta, have offered to connect 
Bengal with the Andaman Is, taking upon themselves all risks 
until communication has been established. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Accrington.—July 21st. Lancashire boiler and piping 
for the electricity works. See “ Official Notices " to-day. 

Amsterdam,—September 8th. Underground high pres- 
sure and low pressure cable system (three-phase, direct and 
telephone). See Official Notices” July 4th. 

Antwerp,—July 24th. An adjudication will be beld at 


Antwerp on this date for the supply of 400 galvanised steel cables. 
Particulars from the Direction des Voies et Travaux, 11, Rue de 


. Louvain, Brussels. 


Austro-Ilungary,—Sept. Ist. The municipal authorities 
of Klausenburg (Kolozsvar), Siebenbürgen, are inviting tenders 
until September Ist, for the establishment in the town of a central 
station for electric lighting and power purposes. Tenders are to be 
sent to Bela Fekete Nagz. Kolozsvar, from whom particulars may 
be obtained. See Official Notices" May 9th. 


Barking Town.—July 31st. Rails, fishplates, bolts and 
permanent way construction for the U.D.C. Bee Official Notices 
July 4th. 


Brussels.— July 23rd. At the Societe Nationale des 
Chemins de fer Vicinaux, 14, Rue de Ja Science, Brussels ; supply 
and installation of aerial feeders, &c, for the sections, Gric2- 
Berleur and Hollogne-aux-Pierres, aud St. Walburge to Vottem. 


Devon.—July 23rd. Wiring work at Devon County 
Asylum, 2,000 lamps, booster dynamo and motors, switchboard, and 
replating battery. See ''OiBcial Notices” June 27th. 


Dresden. — October 1st. A competition for a safety 
apparatus in connection with the working of electric tramways will 
be decided on the date mentioned by the Communal Administration 
of the town of Dresden (Saxony). Three prizes of 5,000, 3,000 and 
2,000 marks will be awarded. 


Epsom.—July 18th. Semi-marine dry-back boiler, con- 
densers, pumps, cooling pond, piping, one 150-kw. steam dynamo, 
switchgear, &c., for electricity works extensions. See “Offcial 
Notices" June 20th. 


Falkirk.—Juiy 14th. Pumps, balancing transformers 
&nd motor-generators, storage batteries, switchboard, arc and incan- 
descent lamps; cable work, and travelling crane. See “ Official 
Notices " June 20th. 


Farnworth.—July 31st. High speed engine and 250- 
Kw. generator, switchboard, condenser, &., for electricity works 
extensions. See “ Official Notices“ to-day. 

Gillingham,—July 17th. 
condenser, cooling tower, high-speed engines and 250-Kw. three- 


phase alternators, switchboard, cables, arc lamps, crane and well, 
for the U.D.C. See “ Official Notices” June 20th. 


Greenwich.— The M. B. C. desire tenders for fitting up 
the Town Hall for electric lighting. 


Hammersmith.—.July 16th. Electric light carbons for 


. the Council. See Official Notices“ to-day. 


Mungary,—July 15th. The Hungarian State Railway 
authorities in Buda-Pesth are inviting tendera until the 15th inst, 
for the establishment of a complete electric lighting plant at the 
railway station at Pressburg. \ 


Kala Lumpur (Selangor State),—August 21st. Two 
600-H.P. turbines, two 400K w. three-phase generators, switchboard, 
motor-generators, poles, wire, &c., for transmission line, arc and 
glow lamps, &c., for the Crown Agents for the Colonies. Bee 
“ Official Notices " to-day. 


Launceston (TasxANIA).—September 15th. The Cor- 
poration wants tenders for polyphase generating, tranamitting, 
transforming and distributing apparatus, reconstructing existing 
plant, enclosed arc lamps, &c. See “ Official Notices " May 23rd. 


Leskovatz (Serbia).—July 14th. The municipal 
council of the town of Leskovatz (Serbia) is open to receive offers 
for the supply and erection of two turbines of 200-H.P. eacb, two 
dynamo-electric machines in connection therewith (for tri-pbase 
current) and the necessary accessory works for the transport of 
electric energy to Leskovatz, a distance of 17 kilometres, a8 well 
as the installation of the city supply cables, &c. 


L.C.C.—July 15th. 80 double-deck cars with tracks, 
motors, ploughs, &c. See " Official Notices” June 27th. 


London, S.W.—July 31st. The War Office wants ten- 


7700 for a self-propelled lorry (oil). See "Official Notices” April 


Water-tube boilers, piping. 
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Halvern.— August 23rd. Lancashire boilers, engines, 
alternators, cables, transformers, switchboard, &., for the Council's 
electricity supply scheme. See Official Notices " to-day. 


Manchester.—July 17th. Three electric locomotives, 

Bee “Official Notices” July 4th. 
Manchester.—July 22nd. Condensing pumps, tanks, 

piping, &c, for Stuart Street works. See Official Notices to- 
y. 


Mexborough.—July 19th. One 100-Kw. steam dynamo 
forthe U. D. C. See Official Notices” July 4th. 


Newport (Mon.). — The Asylum Committee of the 
Borough Council are about advertising for tenders for the electrical 
installation at their new asylam near Caerleon, Newport. 


Pemberton,—July 23rd. Cables for the U. D. C. 
See Official Notices July 4th. 


Pontypridd.—July 31st. Cables and dust destructors 
fot the U. D. CO. See Official Notices“ July 4th. 


Spain.—July 27th. Tenders are being invited until the 
2th inst, by the municipal authorities of Azuaga (Badajoz 
province) for the concession for the electric lighting of the town 
during a period of 25 years. Tenders are to be sent to El Secretario 
del Ayuntamiento de Azuaga (Badajoz), whence particulars may be 
obtained. 

St, Petersburg,—July 15 28. The Municipal Council 
is inviting tenders for the supply of telephonic apparatus, of which 
full particulars appear in our Official Notices" to-day. — e 


Swindon.— July 29th. Complete installation of electric 
lighting at Workhouse and Infirmary. See “Official Notices” 
to-day. 

Sydney.—July 23rd. Complete system of high and low 
Hii cables, and of arc lamps for street lighting, for the 

unicipal Council. See Official Notices June 13th. 


Teddington.—July 12th. The U. D.C. invites tenders 
from those able to carry out electrical undertakings, and willing to 
take over the electric lighting prov. order. G. H. Salmons, clerk, 
Elmtield House, Teddington. | 


Valparaiso,—September 1st, Construction and equip- 
ment of electric tramways. Further particulars from the Chilian 
Consulate. 


Wigan.—July 14th.. 1,500 yds. cable. See Official 


Notices " July 4th. 


QLOSED 


Barking.—The following tenders for extensions to thia 
power station have been accepted by the Electricity Committee :— 
Pipework and lagging, Babcock & Wilcox; chequer plating, &c., 
dien Bros, IMord; motors for auxiliary plant, Bergtheil and 

oung. 

Bath.—Messrs. Geipel & Lange inform us that the con- 
tract for meters for the Bath Corporation has been placed with them. 


Camberwell.— Messrs. Willans & Robinson, Ltd.. have 
received an order through Messrs. Crompton & Co., Ltd., for three 
100-H.P. compound engines intended for Camberwell Infirmary. 


Cardiff.—The Mountstuart Shipbuilding, Graving Dock 
and Engineering Company, Limited, have just placed a contract 
with Mesers. Crompton & Co., Limited, for the complete electrical 
equipment of their works at Bute Docks The plant includes nearly 
90 arc lamps, 14. motors, ranging from 15 H.P. to 50 H.P., nearly all 
fitted with reduction gears; the conversion of a 25-ton crane to 
electrical driving, large electrically-driven centrifugal pump, and 
an electrically-driven capstan. The current will be taken from the 
Corporation supply mains. 


Greenwich.—The M.B.C. on Wednesday considered 
lenders for wiring and fitting the Lecture Hall:— 


National F lectric Wiring Co. £415 15 0 
Vaughan & Brown .. ae ae aie Ps ais 0 0 
Haydn, Harrison & Co. " vs zs zi 845 0 0 
K. Home & Co. 5 Ss M ae a Fs 800 0 0 
Rawlings Bros. (accepted) s S s ce 282 0 0 
Cramer & Co... Se we 950 0 0 


I. C. C.— The report of the Fire Brigade Committee 
reminded the Council of the acceptance, on the 24th ult., of the 
tender of Mesara Cramer & Co., for the wiring of four stations at 
Battersea and Camberwell. On the following day the firm 
intimated that they were reluctantly compelled to withdraw their 
oem. This was the third instance in which, during the past few 
months, persons who had tendered for installations at fire stations 
bad withdrawn their tenders on the amounts being published. The 
Committee remarked that the inconvenience was very great, and it 
was proposed to consider what course it was advisable to take to 
prevent the practice. The next-lowest tender was from a con- 
tractor who bad not been prepared to abide by his tender for similar 
work at the Euston Road station. The third lowest tenderers were 


t Jackson Bros, and the Council decided to accept their 


p Manchester, —The Corporation have accepted the tender 

d rer Bowland Carr & Co., of London, for the supply of the 
of the ‘cast-iron troughing required by their electricity 
ant for the next 12 months. i 


Rotherham.—The following tenders recommended by 
the Electric Light and Tramways Committee were accepted by the 
T.C. on July 2nd:—Mr. W. H. Treherne, of Park Gate, for the 
erection of car sheds at £3,988; the Manchester Iron and Steel 
Company, for steel roof at £418. 


St. Helens.—The T.C. has accepted the tender of 
Messrs. Armstrong, Addison & Co., of Sunderland, for the supply of 


- poles to carry the overhead wires which will transmit energy to 


works at Ravenhead. 
Southend.—The T.C. has accepted the tender of Messrs. 


' Willans & Robinson, for a steam engine, with 225-&w. Crompton 


dynamo, at £2,400. 


Stock ton.— The T.C. has accepted the tender of Messrs. 
J. and H. MacLaren for the supply of a 400-kw. steam generator 
and two dynamos at £3,784, and that of Messrs. Riley Bros., of 
Stockton, for two Lancashire boilers at £816. 


Stretforddl.— The U. D. C. has accepted the tender of Messrs. 
E. Heaton & Sons, for the supply of steam raising plant at the 
electrivity works at £3,095; that of the British Westinghouse 
Electric and Manufacturing Company, Limited, for steam gene- 
rators, condensing plant, pipes and accessories, at £5,619; and that 
of the Anchor Cable Company, Limited, of Leigh, for service mains 
at £9,682. | 


Wigan.— Messrs. Willans & Robinson, Ltd., have received 


an order through Messrs. Dick Kerr & Co., for the Wigan Electricity 
Works, for one of their 700-H. P. compound central-valve engines. 


Woolwich.—The M. B. C. has recopsidered the tenders 
for arc carbons, as reported in the ELRHOTRICAL Review for June 
20th. Mr. O. Scholzig’s tender of £44 7s. 6d. was recom- 


` mended for acceptance on June 12th, but it was afterwards 


discovered that he bad not submitted samples as required. Subse- 
quently his samples were tested, but were found unsatisfactory.” 
The next lowest tenders were those of Messrs. de Grelle, Houdret 
and Co. (£45 15s.) and Messrs. Oliver & Co. (£48), The latter was 
accepted cn reconsideration, the Electricity Committee pointing out 
that Messrs. Oliver & Co. ate already under contract to maintain the 
arc lamps for another year, and that if carbons were supplied by 
another firm, they might attribute any faults in lighting to the carbons. 
Messrs Oliver & Co. have, moreover, already supplied the Council 
with 7,000 pairs of carbons, “ which have been found very good and 
consistent in quality.” The Council has also accepted the tender of 
Messrs. Jones & Horsefield for boiler and pipe coverings at £245 10a. 
The tender was originally received by the defunct Plumstead Vestry 
for their electric lighting works. 


NOTES. 


Board of Trade and Electric Tramways.—4A con- 
ference took place on 2nd inst, at 8, Richmond Terrace, Westminster, 
between Sir Francis Hopwood, secretary of the Board of Trade, and 
Sir Herbert Jekyll, secretary of the Railway Department, and 
various representatives of provincial corporations, the London 
County Council, and other bodies, in reference to the new regula- 
tions issued by the Board of Trade for electric tramways. According 
to the Times report, Sir Francis Hopwood briefly welcomed the 
delegates, who then stated their objections to the regulations which 
had reference to the governor and speed indicator, the 10 miles an 
hour rate, cow-catchers, lights, and a variety of other cognate 
questions relating to electric traction. These subjects were discussed 
by Bailie Paton, chairman of the Glasgow tramways; Mr. J. H. 
Whitley, M.P., Halifax; Mr. Boyle, chairman of the Manchester 
tramways ; Councillor Smitheon, chairman of the Leeds tramways; 
and Mr. Fell, manager of the Sheffield tramways. Sir Francis 
Hopwood deal? with the questions seriatim, With reference to the 
governors, he said the Board of Trade had already abandoned them 
wherever they had any discretion. As tothe requirement of speed 
indicators on the trams, that question wag not settled, but it was 
regarded as being bound up with the question of speed generally, 
which was to receive very careful consideration with a view to 
seeing how far the Board could meet the wishes of the corporations. 
Though the deputation had argued that the 10-mile rate of speed 
was unworkable if they were not allowed to go beyond it in open 
country, they must remember the difficulty of fixing an average 
speed, as desired by some of them. Asregarded the regulation pro- 
hibiting the use of trailing carriages, it appeared that the deputa- 
tion did not require the use of trailing carriages for the purpose of 
carrying either passengers or merchandise, but only to run two carg 
together in the case of emergency, when one of them had broken 
down and the second car was used to push the first. That being so 
he would see that the regulation was revised so as to meet those 
emergency cases. Then they had made a point as to the regulation 
calling for a red light to be fixed at the rear of each car. This 
regulation had been made by the Board of Trade acting in harmony 
with the Home Office, who controlled the use of lights on road 
vehicles, and had made it a universal practice to require a red light 
at the rear. The Board of Trade was under a pledge to the Home 
Office not to vary that requirement except in conference with the 
Home Office, but he would take an opportunity of bringing their 
representations before the Home Secretary. Cerain revisions had 
already been made on other matters, which he hoped would be 
acceptable to the deputation. 
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Physical Society,—A mong the papers read before this 
Bociety on June 20th was one by Prof. R. W. Wood “On the Elec- 
trical Resonance of Metal Particles for Light Waves” (second 
communication) In a previous paper the author has shown 
that granular deposits of the alkali metals exhibit brilliant 
colours by transmitted light. These colours were referred pro- 
visionally to the electrical resonance of the minute particles 
for light waves. The present paper gives an account of experi- 
ments made with gold and silver films to determine whether 
the resonance is molecular, or whether it is an electrical vibration 
of metallic masses, smaller than the light waves, though of the same 
order of magnitude. Further investigations on the dispersion of 
the films and a more careful study with polarised light will doubt- 
less throw light on the matter. Prof. H. L. Callendar afterwards 
showed a Simple Apparatus for Measuring the Mechanical Equi- 
Miri Heat.” The Society will not meet again until October 


B. E. T. Club Annual Sports.— On Saturday, the 
5th inst., these sports were held on the Club ground at Shepherd’s 
Push, and afforded & most pleasant afternoon, both to the com- 
petitors and to the large and representative gathering of spectators. 
The chief feature of the day was the close competition which took 
place for the handsome- challenge cup presented by Mr. Emile 
Garcke; Mr. 8. Humphry was finally successful, with Mr. H. A. 
Stagg as runner-up. Considerable amusement was derived from the 
potato race, sack race, and three-legged race, as well as from the 
tug-of-war, which resulted in an easy victory for the engineering 
department. At the close of the day the prizes were distributed 
to the successful competitors by Mrs. Garcke, to whom a beautiful 
bouquet was presented. The proceedings terminated with a hearty 
votes of thanks to Mrs. Garcke, and to the honorary secretary 
(Mr. H. A. Stagg) for the energetic manner in which he had 
organised the sports. Cheers were also given in honour of Mr. 
Sydney Morse for acting as referee, and a race ensued between 
the spectators for the first tram home. 


Exhibitions.—The 7'es says that the great exposition 
at St. Louis is delayed for a year, but it is proposed to hold in May, 
1903, an international exhibition at Manchester. There will be 
room for the world's latest inventions in machinery, scientific 
research, aerial navigation, education, photography, agriculture, 
mining, and other industries and the fine arts. The promotion is 
in the hands of exhibition experts, and already plans and designs 
have been drawn out. If the scheme develops as planned, the 
larger portion of the profits will be handed over to the local 
charities, and more especially to the hospitals. 


Electrical Exhibition at Brighton.— The electricity 
department at Brighton is arranging an electrical exbibition to 
remain open from October 4th to 18th. Firms who wish to exhibit 
will find a few particulars in our Official Notice pages to-day. 


Society of Arts.—' The Council have awarded the 
Society's silver medal for the following papers read before the 
Society during the session 1901—2, to Prof. George Forbes, F.R.S., 
for his paper on Range Finders”; to Mr. E. Price-Edwards, for 
his paper on “Sound Signals,” and to Mr. J. Clifton Robinson, for 
his paper on “Electric Traction: London's Tubes, Trams and 
Trains.” 


Electrical Volunteers.—The Electrical Engineers 
(R.E.) in Bretoria sent a detachment to represent the corps at 
the military thanksgiving service held there on June 8th. We 
have received from Wm. Holmes, C.8.M., E.E., a photo of the 
men parading forthe occasion. 


New Electrical Factories.— There are many statements 
in circulation at present regarding proposals to erect new electrical 
factories in this country. As stated in our “Business Notices” to-day, 
the Electrical Company, Limited, has resolved to adopt this course. 
We also further learn from an evening paper that several experts, 
acting on behalf of a French engineering company, have been 
inspecting various sites in Trafford Park, Manchester, with a view, 
it is stated, of acquiring a suitable plot of land on which to ercct 
large electrical engineering works. : 


Telephone Exchange Burnt Out.—On Wednesday 
evening the London Wall exchange of the National Telephone 
Company was completely wrecked by fire. We understand that prac- 
tically the whole of the apparatus, which was of the most up-to-date 
description, was destroyed, and 3,000 subscribers, are temporarily 
cut out of service. 


Pump Motors.—In our description last week of the exhibit 
of the Edwards Air Pump Byndicate at the Tramways Exbibition, the 
three-throw pump in question is driven by a Bruce Peebles motor, 
but in the block which accompanied the notice a Lundell motor 
was shown. 


Appointments Vacant. — Chief lectnrer in physics 
and electrical engineering at £250, also chief lecturer in mathe- 
matics at £160, for the Belfast Municipal Technical Institute; 
clerk of works for Erith electricity supply works; teacher of elec- 
trical engineering, &c., for the Wolverhampton Technical School ; 
mains superintendent for the Croydon electricity works (£160). 


The Tramways Exhibition.—Those who have not already 
made an opportunity for studying the excellent collection of 
electric traction exhibits at the Agricultural Hall, should remember 
that the Exhibition closes to-morrow (Saturday) evening. 


Personal.—Mr. C. T. Fleetwood, superintending engi- 
neer of the Post Office metropolitan district, has retired under the 
age limit. The St. Afartin’s Le Grand for July, in an appreciative 
notice of his work and career, says that Mr. Fleetwood entered 
the service of the Electric and International Telegraph Company 
in 1854 as a telegraph clerk in the south-western district. In 1866 
he was removed to Stafford, with the title of sub-inspector, and 
given cbarge of the North-Western Railway telegraphs, including 
the signalling apparatus. He did not remain at Stafford for many 
years, as in 1868 he was brought back to London, made an inspector, 
aud placed in the instrument galleries of the Electric Telegraph 
Company, in Telegraph Street, where he gained the experience that 
enabled him to carry out the work of concentrating the systems of 
the various telegraph companies, and making provision for the 
large increase of circuits attending the transfer of the companies 
to th» Post Office in January, 1870. Subsequently he was sent 
in 1873 to the new building at the corner of Newgate Street, now 
known as G.P.O. west, to supervise the wiring, and to make all 
necessary preparations for the transfer of the whole of the 
circuits from the central station in Telegraph Street to the present 
station. It was decided to effect the transfer at 10 p.m. on a 


Saturday night, without any interruption to 75 working circuits. 


These circuits were transferred within the space of seven minutes, 
and work was carried on as smoothly as if nothing unusual had 
occurred. The whole of the other circuits with apparatus were 
completely transferred by 4 o'clock the following morning. For 
the excellent manner in which the change was effected he received 
special commendation from the then Postmaster-General (Lyon 
Playfair). In the following year be was entrusted with the charge 
of the whole underground plant of the Metropolitan District, con- 
sisting of buried wires and pneumatic tubes; and during the 
next few years he personally supervised the large extensions of 
underground wires and pipes to Hounslow, Uxbridge, Barnet, 
Wanstead Flats, Bromley and Raynes Park. In 1887 he was 
promoted to be assistant superintending engineer, London, and on 
the retirement of Mr. H. Eaton, in 1894, was made superintending 
engineer. 

Mr. William L. King, of 255,St. Vincent Street, Glasgow, announces 
that he has given up his Glasgow business to take up the manage- 
ment of the electrical department of Mesars. A. W. Penrose & Co., 
109, Farringdon Road, London. 

At the Hotel Victoria, Southend-on-Sea, on July 4th, Mr. Fred. R. 
Riley was presented with a silver-mounted cigar-case and a 2-ft. 
white ivory rule by the motor-men and conductors of the Southend 
Corporation Electric Tramway on his resigning the post of lines- 
msn under the Corporation. 


National Electrical Contractors’ Association 
(Northern Section).—A meeting of this Association was held in 
Sheffield on Saturday, July 5th, when representatives from most of 
the towns in the North were present. The rules of the Association 
were discussed and finally passed, and a scheme for the registration 
of workmen was considered and approved. Matters relating to 
organisation and to amalgamation for certain purposes with 
kindred associations were discussed, and it was reported that the 
local associations had been found of use in many ways. 


THE CENTRAL STATION ENGINEER. 


Mz. F. H. Corson, of Bolton, has been appointed station superin- 
tendent at the Blackburn Corporation electricity works, at a yeatly 
salary of £175. There were 93 applicants for the post. 

The Sheffield Corporation Electric Light Committee has decided 
to increase the salary of Mr. B. E. FRDDEN, the general manager 
and engineer of the electrical supply department, from £600 to 
£700 per year, as from June 1st last. 

Mr. J. WiLLIAMS has received an appointment as shift engineer 
at the Kelham Island power station of the Sheffield Corporation 
electricity works, at a salary of £120 per annum. . 

Mr. F. T. Painter, who has resigned the position of chief 
assistant engineer to the Windaor and Eton Electrical Installation 
Company, has been presented by the staff with a silver-mounted 


dressing bag. He is succeeded by Mr. T. PLOWRIGHT, of Brackley. 


Mr. J. E. Epmunpson has resigned his position as resident 
engineer to the Angus Electric Light Company, Limited, Brechin, 
to take up a position with the Electric Supply Company, Limited, 
at Camborne, Cornwall. He was presented with a handsome set of 
solid silver and ivory fish knives and forks by the staff and directors 
of the Angus Company as a souvenir of his tenure of office in that 
district. Mr. H. Dixon, lately assistant at Motherwell, has been 
appointed to succeed him at Brechin. 

The Glasgow Corporation has increased the salary of Mr. W. J. 
POOLE, assistant engineer, to £250 per annum. 

The Newport Borough Council at its next meeting will proceed 
to the appointment of a borough electrical engineer. Two names 
were selected by the Committee to recommend to the Council, but 
one gentleman has withdrawn his application, leaving only Mr. 
a RARE BisHoP, who at present occupies a similar position af 


Motherham Town Council, on July 2nd, sanctioned the increase 
of the salary of the electrical engineer, Mr. E. Cross, to £250 per 
year, and that of the assistant engineer, Mr. WILLIAMS, to 4120. 

Mr. G. W. Srxks, assistant engineer at the Blackburn electricity 
works, has been appointed shift engineer to the Hull Corporation 
electricity department at the Sculcoates Lane generating station. 
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NEW COMPANIES REGISTERED. 


New Century (Foreign) Are Light Co., Ltd. (74.085).— 
This oompany was registered on June 17%h, with a capital of £10,000 in £1 
shares, to carry on the business of an electric light company in all its branches, 
to construct, ix and lay down cables, wires, accumulators, lamps and works. 
to generate. accumulate and supply electricity. to manufacture machinery and 
apparatus. ác. The first subscribers (each with one share) are :—W. Brider, 
4, Appach Road, Brixton Hill. S.W., clerk; B. Blewitt, 22, Grove Road, 
Wanstead, law student: H. W. Gladwin, 86, Leadenhall Street, E.C., 
contractor; C. R. Cross, 13, Lancaater Road, Hampstead, clerk; W. C. Crick, 
. Bilker Square Buildings, E.C.. articled clerk; J. H. Oliver, 2, Beresford 
Road Villas, Park Terrace, Southend-on-Sea, accountant; and A. Mason, 
Westbary, Epping, solicitor. No initial public issue. The first directois (to 
nomber not less than two nor more than seven! are to be appointed hv the 
subscribers; qualification, £100; remuneration, £100 each per annum (£200 for 
the chairman) and W ner cent. of the nurplua net profits after 10 per cent. 
dividend is paid, divisible. Registered office, 28, Victoria Street, S.W. 


Electrical Instruments Syndicate, Limited (74,131).—This 
company was registered on June 91st, with a capital of £2,000 in 1,500 preference 
sbares of £1 each end 2,000 ordinary shares of 5s. each, to enter into an 

ent with L. J. Aron and J. W. Flower, to acquire and turn to account 
any patents relating to the produotion, storage, utilisation of electricity, and to 


. 


earry on the business of makers of gas and electricity, meters, motor cycles, . 


steam condensing devices, water softer ing device, and electric lampe, instru- 
ments, switches, cut-outs and accessories, electrical and general engineers, 
electricians, &. The first subscribers (eachgwith one ordinary share) are :— 
E. W. Hopton, 27, Haverhill Road, Balham, S.W., clerk: F. Hopkins. 99. 
Hebron Road, Herne Hill, shorthand writer; A. C. Worman. 25. Shepherd 
Street, Plaistow, clerk: H. E. Hill, 182. Leander Road. Brixton Hil. S.W., 
cashier; R. M. Alberv, Bridge Road, Chertsey, Surrey, gentlemen; M. Murphv, 
A. Victoria Road. Chelmsford; and F. Howard. 65, Digby Road, Finsbury 
Park, N., clerk. No initial public issue. Table A mainly applies. 


English Power Co., Ltd. (74,189).—This company was 
registered on June 28th, with a capital of £100 in £5 shares, to manufacture, 
wil and varcbase plant and machinery used in the creation or application of 
any motive power, partionlarly compressed or heated sir and electricity and 
bested water, and esnecially in the application of all or either of these or other 
motive powers (including the ignition of petrol) to the haulage or propulsion of 
goods trucks and passenger vehicles, to adopt an agreement with the Pionecr 
Power Co. to equip, maintain and work any train or railwav or other system 
af vebicular communication, to construct tramways, light railways, loco- 
motives and rolling stock, &o. The first subscribers (each with one share) 
ate :. H. Hood, 8. Aubery Road, Campden Hill, Kensincton, W.. solicitor; 
T. G. Harris, 67, Basinghal] Street, F.C, C.A; J. E. Goldsmith, 7, Stepney 
Green, Mile End, gentleman: W. Dale, Park View, Hoddesdon, Herts, 
gentleman ; J. N. Kerhan, 6, Central Hill, Upper Norwood. solicitor: G. L. 
Lyons, 70, Cornhill. E.C., gentleman; and W. J. Welch, 70, Cornhill. E.C., 
gentleman. No initial public issue. Minimum cash subscription (should any 
increased capital be offered to public), £850,000. The number of directors is 
not to be less than three nor more than 11; the Subscribers are to appoint the 
first; qualitication, £10. 


British Railway Traffic and Electric Company, Limited 
(14,287).—-This company was registered on July 4th, with a capital of £100,000 in 
4] shares, to acquire, manufacture, produce, sell. hire, let, and turn to account 
milway plant, equipment and requisites, including cars. carriages and wagons 
locomotives, tenders, motors, motive or motor power, including electricity, and 
all machines, apparatus and carriages connected therewith or propelled therebv, 
to undertake the constrnotion and equipment of light and narrow gauce rail- 
ways, and to carry on the business of electrical, mechanical and general engi- 
neers and contractors, dealers in wires, cables and electrical and other motive 
or illuminant materials and apparatus, makers. melters, forgers, rollers, casters, 
and converters of steeel and other metals, constructors of wrought and cast- 
steel work, metallurgists, contractors for and builders of railways, tramways, 
docks and other works, shipbuilders, shipowners, shipbrokers, zeneral mer- 
chants, &c. The first subscribers (each with one share) are :—H. J. Spinks, 56, 
Westwood Road. Seven Kings. Essex, clerk; C. W. Morgan, 110, Crovdon 
Read, Anerley. S. E., acconntant: H. C. Clarke. 51, Kilmorie Road, Forest Hill, 
S.E. clerk; B. Yonne, 58. Fullerton Road, Wandsworth, S.W., clerk; W. 
Thompeon. 44, Ferndale Road, Leytonstone, clerk: J. T. Kennelly, 74. Lebanon 
Gardens, Wandsworth, R.W., gentleman: and P. Hardcastle, 99. Millington 
Road, Stoke Newington, N., accountant. No initial pubJio issue. The number 
of directors is not to be legs than three nor more than seven; the subscribers 
are to appoint the first. 


Beveridge, Limited (5. 134).— This company was registered in 
Edinburgh on Jnly 8rd. with a capital of £8,000 in £1 shares to acquire the 
businesses carried on by Beveridge & Co., alectris and gas engineers, of 1953, 
Arevie Street, Glasgow, and Walker Bros., Lindsay & Co., electrical eneineers, 
of 116, Bothwell Street, Glasgow, and to carry on at Glasgow and elsewhere the 
business of warehonse, shop and ‘house fitters, electric and gas engineers in 
all its branches. The first subscribers (each with one share) are: - W. K. 
Beveridge, II. Jamaica Street, Glasgow, electrical engineer: W. Walker, 116, 
Bothwell Street. Glasgow. electrical engineer; A. Lindsay, 116, Bothwell Street, 
Glasgow. electrioal engineer: J. Chalmers, 199, St. Vincent Street, Glasgow, 
writer: J. W. Hendrv, 108, Dundreman Road, Langside, writer; J. Fellar, 
Main Street, Bellchil], Lanarkshire, clerk; and D. Caldwell, 72, Arlington 
Rtreet, Glasgow. The number of directors ir to be 3. The first are W.K. 
Beveridge, W. Walker and A. Lindsay: qualification, £50; remuneration not 
stated. Registered office: 11, Jamaica Street, Glasgow. 


Stothert & Pitt, Limited (74.218).—Tbis company was regis- 
tered on July and. with a capital of £145,750 in £1 shares (95,000 preference), 
to acquire the business of a company of the same name (incorporated in 1893), 
to adopt an sereement with the said old company and ite liquidator, and to 
carry on the business of ironfounders. mechanical, hydraulic, electric. water 
apply and general engineers, engineering agents, manufacturers of and dealers 

Ae efeines, boilers, cranes, lifts, hoists, agricultural implements, 
in mery and the like, tool makers, brassfonnders, mi!lwrights, machinists, 
] 8 and steel converters, smiths. &c. The first subscribers (each with one 
mut Pitt, Lansdown Grove Lodge, Bath; P. K. Stothert, 
Hal 1 Bradſord - on- Avon, Wilts; D. Carpmael. Little Thurrock 
LR any Fssex, gentleman; Mrs. R. J. Pitt, Lansdown Grove Lodge, Bath: 
Villa 915 Enmore Villas, Oldfield Park, engineer; T. R. Gill. 16. Livingstone 
Buildin eld Park, Bath, secretary; and E. Carpmael, 24. Southampton 
Ambar Chancery Lane, W.C., agent. No initial public iasue. The 

ol directors is not to be less than 3 nor more than 7; the first are P. K. 


Btothert, A. K. Stot 
Newark Eod nah. D. Carpmael and T. R. Gill. Registered office, 


OFFICIAL. RETURNS OF ELECTRICAL 
COMPANIES. 


b. M oast of America Telegraph Company, Limited 

area Were talen banv's annual return was filed on May 24th, when 45,008 
£2 10s, each. 22 103. out of a nominal capital of £182,520 in 53,008 shares of 
the receipt of £90, 21 share has been called up on eight shares, resulting in 


nd charges, £110,096 00 is considered as paid on 45,000 shares. Mortgages 


Newcastle-upon-Tyne Electric Supply Company, Limited 
(27,997).—This company's annual return was filed on March 22nd, when 29,884 
ordinary and 80,000 preference shares were taken up out of & nominal capital 
of £800,000 in 80,000 ordinary and 30,000 preference shares of £5 each. £5 per 
share has been called up on 17,922 ordinary and 20,000 preference shares, and 
£9 ner share on 11,000 ordinary and 6,250 preference, resulting in tbe receipt of 
£289,901 (including £15,791 paid in advance). £23,560 is considered as paid on 
962 ordinary and 3,750 preference shares. Mortgages and charges, £116,400. 


CITY NOTES. 


Callender's Cable and Construction Company. 


THE ordinary general meeting of the shareholders of this company 
was held last Friday at Hamilton House, Victoria Embankment, 
W.C., Mr. Henry Drake (chairman) in the chair. | 

The CHAIRMAN, in proposing the adoption of the report, said he 
thought the shareholders would conaider the result of the past ycar's 
working satisfactory. The competition in the company’s business 
had been as keen as ever, but, notwithstanding that, the accounts 
showed a larger profit than ever before. The amount standing to 
the credit of the profit and loss account was £71,978, and after 
paying the interest on the debentures, the dividends on the pre- 
ference shares. writing down for depreciation of plant and machinery 
and carrying £3,000 to the machinery renewal fund, they had an 
available balance of £58,621. including the amount brought forward 
from last vear's account. That sum they proposed to deal with in 
the following manner:—To pay a dividend on the ordinary shares 
of 10 per cent., together with a bonus of 5s. per share, making a 
total of £22,500, or at the rate of 15s. per share. They also pro- 
posed to pay a special bonus of 5a. per share, and to carry forward 
to next year's account the sum of £28,622. It would be observed that 
the various distributions to the shareholders meant altogether a sum 
at the rate of £1 per share, equal to 20 per cent. They had a reserve 
fund of £100,000, and it could have been increased to £120,000, but 
it was thought better not to put the extra £20,000 to reserve, but to 
carry it forward. Their reserve account was now a very substantial 
one, and could for the present remain at its present figure. Since 
they last met they bad increased their purchase of land at Erith by 
16 acres. The opportunity bad presented itself. and the directors 


. thought it was advisable for them to purchase the land. They had 


now 45 acres of land at Erith. An additional advantage accrued 
by buying that land in that it not only increased the value of what 
the company had already in possession, but it also enabled them to 
keep off other firms from erecting factories there. They would 
notice that the ordinary capital was being increased by £25,000, 
which was not a very large amount, and was not sufficient for the 
growing demands that were put upon the company. "The directors 
had sent out a notice to the debenture holders in order to make a 
further issue of debenture stock. It was proposed to issue £110,000 
more debenture stock, which would all go for the ordinary working 
of the company. The shareholders had been informed that the 
negotiations for the amalgamation of that company with 
Messrs. Henley’s Telegraph Company had fallen through, and he 
ventured to think that the accounts pnt before them had not been 
interfered with bv those negotiations having proved unsuccessful. 

Major W. M. MACKENZIE seconded the motion. | 

Mr. T. O. CALLENDER supported the motion, and said he thought 
the balance-sheet spoke fairly well for itself; and in spite of the 
very serious competition that had existed in their trade, not only 
amongst the English manufacturers, but also amorg their foreign 
friends, that company had been able to hold its own and was 
making substantial progress. As regarded the way in which they 
kept up the value cf their property, he could assure them that it 
was thoroughly well maintained. He felt sure that there was 
no factory in this country which could beat them in modern 
appliances or completeness in equipment. He had no doubt the 
company would be able to hold its own against whatever competi- 
tion might come along. He thought it was only right to tell them 
that there was serious competition to be faced, and the directors 
were doing everything necessary to fight against that competition. 
The amount of work done by the company during last year had 
been very satisfactory, but thev had, of course, suffered like most 
cable manufacturers from the serious fall in the price of 
copper. The company was supported by a most excellent staff, 
men who were employed all over the country, the total number 
being between 7,000 and 8,000 men scattered in over 100 different 
towns. 

Replying to questions by certain shareholders, Mr. CALLENDER 
said that in respect to the increase of the general expenses of the 
company, it must be borne in mind that, they must necessarily 
increase very considerably in the future, but in comparison to the 
profits of the company they would diminish. It was a position 
they had to face, and which they conld not possibly avoid, if taey 
wished the company to progress. In regard to the large amount of 
debtors, which were considerably more than last year—viz. 
£370,000—it had been previously explained that their business was 
almost entirely with Government offices. municipalities, &c., who took 
au undue time to pay their accounts. Respecting the amalgamation 
negotiations which had taken place between themselves and tbe 
Henley Telegraph Company, he thought he could best answer that 
question by adopting the remarks made on the subject by the 
chairman of the other company recently; as that was not the best 
time to discuss such a matter. He could only say with him that 
the door had not been slammed but only partly closed. 

The report was adopted. 
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West African Telegraph Company. 


THE ordinary general meeting of the shareholders of this company 
was held on Thursday last week at the offices, Electra House, the 
Marquis of Tweeddale presiding. 

In proposing the adoption of the report, the CHAIRMAN said the 
gross revenue for the year ended December 31st, amounted to 
£75,554, or a decrease of £6,014, compared with that for the 
previous year. It was found on analysing the revenue that the 
principal decrease was iu the South African joint purse receipts, the 
Government and Press traffic during that period not having been so 
heavy as it was during the early stages of the war. However, now 
that peace had been established, the directors looked forward with 
confidence to a considerable increase in commercial business, more 
especially when the great resources of the country had been 
developed. The other classes of traffic showed a satisfactory 
increase, and the Portuguese exchange having been more favourable 
during the year, the loss on that account had been about £2,000 less 
than in the previous year. The total working expenses for the year 
1901 amounted to £20,674, being £286 more. The expenses 
attending repairs and renewals of cables amounted last year to 
£17,721, as against £9,035 in 1900. Unfortunately, there had 
been heavy expenses in connection with the repairs to 
their cables, especially the Bolama piece and the San Thomé- 
Loanda cable. The directors had included in the revenue 
a further sum of £12,000, in respect of the French 
subsidies due for last year, but which had not been paid, and they 
had transferred a similar amount [rom the general reserve fund to 
a special fund for subsidy unpaid by the French Government. It 
was desirable that it should be made perfectly clear to the share- 
holders that, although by including in the revenue the French 
subsidy for the year, £13,000 had been placed to the general reserve 
account, yet only £1,000 of that amount would actually be added 
to the fund, as £12,0C0 had been transferred from the general 
reserve fund to a special fund against the subsidy which was due 
from the French Government for last year, and which would not 
now be paid by them under the conditions of the agreement which 
had been entered into with them. Since the date of the accounts 
they had received the first instalment of £112,000 due from the 
French Government on account of cables purchased by them. The 


cash received from the French Government would be principally 


devoted to the repayment of the outstanding mortgage debentures. 
Should, therefore, their receipts be maintained, the company would 
be in a better financial position, inasmuch as the £24,000 which 
had hitherto been required annually for interest on and redemption 
of 5 per cent. debentures would be saved. Arising out of the 
agreement with the French Government, however, the company 
had to lay a new cable between Bathurst and Bissao, a distance of 
about 213 knots, and in conjunction with the African Direct Tele- 
graph Company, one between Kotonon and Lagos, a distance of 
about 65 knots. They had also to carry out certain works in conuec- 
tion with the joining up of the different sections taken over by the 
French Government to meet the latter's requirements, and in order 
to maintain the through line to the Cape, viá Loanda. At the 
present time it was not easy to state how much that work would 
cost, but it would probably amount to about £40,000. The directors 
had not yet decided how that expenditure would be met, but full 
details would appear in next year's accounts, when all those out- 
standing matters would have been finally dealt with, and the 
financial position of the company would be more clearly under- 
stood. 

Sir J. DENISON PENDER seconded the motion, and the report was 
unanimously adopted. 


The Electric and General Investment Company. 


Mr. GRORdR HERRING presided on Thursday last week at the 
thirteenth ordinary general meeting of the shareholders of the above 
company held at Winchester House. 

In moving the adoption of the report, the CHAIRMAN said as 
regarded the accounts, the item of capital needed no comment. 
On the other side investments stood at their cost £222,670, and 
he had hitherto always been able to say that they were worth more 
thau they appeared at in the balance-sheet. But this time at the 
present market value, they were within a fraction of what they 
were stated. Profit and loss account showed that the preference 
dividend took £5,970 from the profite. The gross profits for the 
year amounted to £32,000, and the net profits, after making pay- 
ment for preference and o‘her charges, the net profit amounted to 
£20,470 8s. 9d. Turning to the report, it would be seen that the 
directors proposed to carry £10,470 8s. 9d. to the contingencies 
account. He did not wish them to think that in putting aside that 
gum that they were keeping back anything from the shareholders. 
The company was paying » fair dividend, and they wished to try 
aud strengthen the business in view of the fact that their securities 
were not above cost price now, and be hoped they would all agree 
that they should strengthen their position by keeping that back. 
On tte founders’ shares there was a payment of £50 per sbare. 
Although that £50 was absolute dividend, they could not say the same 
of the extra £10 which it was proposed to pay out of the founders’ 
share reserve fund. He thought they had a right both 
on that side of tbe table aud on tbe other side to do a little boasting, 
in regard to the progress of the company. The compány was 
started in 1890, when they first paid 10 per cent., and they had 
gradually grown up, and in the course of 11 years they had paid 
72s. on the £1 share. During that time they had promoted 24 
companies, and out of those conrpanies there had not been one single 


^ 


failure. They were all more or less flourishing, and they were all 
paying dividends, and he did think on that particular point they had 
a right to boast. They had enough money and a very good position, 
and therefore he saw no reason why they should not go on progress- 
ing in a similar manner to that of the past. He would remind them 
that their profits were not derived entirely from promoting com- 
panies. They, of course, received a certain sum of money on that 
account, but the principal amount which they derived was when one 
of the companies proved to be a success, they sold it at a premium, 
and thereby increased their profits. There was another point he 
` wished to mention, aud that was, at the present time their trustees’ 
fees were nearly sufficient to pay all their expenses, and the divi- 
dends on their securities which they held were nearly sufficient to 
pay their preference dividends, so that, if the company did no 
further business this coming year, they would have nearly sufficient 
to pay the preference dividends and their expenses. 
Mr. J. BRAITHWAITE, jun., seconded the motion, and the ireport 
was adopted. 


Greenwood & Batley, Ltd. 


Mr. A. GREENWoop presided at the annual meeting of this com- 
pany, held at 16, Gt. George Street, S.W., last Saturday. Having 
referred to the satisfactory character of the year's working, he said 
that steady progress was being made in the extension and develop- 
ment of the electrical department, which fully justified the antici- 
pations which had been made in regard to it. He looked forward 
with confidence to further developments in this direction. The 
De Laval steam turbines were being introduced for many purposes, 
especially for electrical generating purposes. The board had added 
another £10,000 to the reserve fund, making it £30,000. The item 
“ suspense account" was simply a -balance of profit, in connection 
with the De Laval business, which, although earned, was not re- 
ceivable during the period under review. The English De Laval 
Steam Turbine Company was practically part of their business, but 
because of the interest held in it by the parent Swedish company 
the accounts were kept separate. 
The report was adopted. 


Edmundson's Electricity Corporation. 


THE directors’ report for the year ended March 31st, 1902, reads as 
follows :— 


The directors beg to submit their fifth annual report and statement of 
accounts. Including the ruin of £2,201 19s. 1d. brought forward from last vear, 
the net profit, after payment of debenture interest, amounts to £30,962 188. 9d., 
which, together with the premiums received on new issues of shares and 
debenture stock, amounting to £6,807 6». 4d., makes a total of £87,770 Os. Id. to 
be dealt with. After deducting dividend on the preference shares, paid and 
accrued, amounting to £6,701 4s. 8d., and an interim dividend at the rate of 
5 per cent. per Annum on the ordinary shares, amounting to £4,437 10s., there 
remains a balance of £26,631 5s. 5d., which the director» recommend should be 
appropriated as follows :— 

To a final dividend on the 85,500 ordinary shares at 
the rate of 9 per cent. per annum, making 7 per 


cent. forthe year ., ex xe 5 d .. £7,987 10 0 

To dividend at the rate of 7 per cent. on 10,000 ordinary 
shares issued in October, 1901 .. ME 23 zu 889 11 8 
To dividend of 7 per cent. on 4.500 deferred shares 1.575 0 0 
To be added to reserve fund .. 2 sis is .. 10,000 0 0 
Leaving to be carried forward to next account.. .. 6,179 8 9 
£95,031 5 65 


Since the last report a central station at Newport, Isle of Wight, has been 
Opened, and powers have been obtained for electric lighting at Ryde, Cowes, 
and Ilfracombe. The undertaking of the Woolwich (District) Electric Light 
Company, Limited, in which Edmundson’s Electricity Corporation has & con- 
siderable interest. has been sold to the Corporation of Woolwich upon terms 
which will allow of a return of upwards of £2 a share to the shareholders of that 
company. It is intended to complete the sale during the present year. The 
shares in the local companies in which the Corporation is interested have been 
taken in the balance-sheet at cost price, with the exception of Woolwich, 
which have been taken at par (K). During the vear 10,000 preference shares, 
10,000 ordinary sbares, and £40,000 debenture stock have been issued. One of 
the directors, Mr. W. B. Hopkins, retires by rotation, and is eligible for 
re-election. 


The fifth ordinary general meeting of the shareholders of this 
company was held on Thursday last week at the offices of tbe 
corporation, Broad Sanctuary Chambers, Tothill Street, West- 
minster, Mr. Francis Gripper in the chair. 

In moving the adoption of the report, the CHAIRMAN said in the 
absence of their chairman, who, he was sorry to say, had been pre- 
vented by illness from attending there tbat day, and who had asked 
him to apologise to them for his unavoidable absence, he had to ask 
them to approve of the report and accounts which had been laid 
before them. He was glad to believe that they would think them 
satisfactory. The profit for the year, after paying iuterest on 
debenture stock, and with the balance brougnt forward from last 
year, amounted to £30,962, which was £6,000 more than last year. 
After providing for dividend gu the preference shares, and for the 
interim dividend on the ordinary shares which was paid in January, 
last, and adding an amount of £6,807 which had been received as 
premiums on the issue of shares and debentures, there remained & 
sum of £26,631 to be dealt with. The directors recommended that 
£ .0,000 should be carried to the reserve fund. They also recom- 
mended that a dividend at tbe rate of 9 percent. per annum be paid 
oa the ordinary shares for the half-year ending March 31st, making 
& total dividend of 7 per cent. for the year. They recommended 
that a dividend at the rate of 7 per cent. per anuum be paid upon 
the ordinary shares issued in October last, and a dividend of 7 per cent. 
upon the deferred shares. These dividends would require the sum 
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of £10,452, leaving £6,179 to be carried forward to next year's 

account, It would be seen by the balance sheet that during the 

past year £100,000 of new capital had been issued, and £40,000 of 
debenture stock. That had been principally required for the 
extension of existing works, and for carrying out new works io 
connection with the Urban Electric Suoply Company, which was 
their largest subsidiary company. The Urban Company had made 
satisfactory progress during the year, and the works at Twicken- 
bam, Weybridge, Godalming, Stamford and Hawick had already 
commenced to supply current. In their contracts with the 
Urban Company, they had agreed to work their various under- 
takings for a term of years, guaranteeing a minimum dividend 
of 5 per cent upon the capital of the urban company, and the 
directors were quite satisfied that these contracts would prove to be 
very beneficial tothe company. The principal item on the other side 
of the balance-sheet was that of investments and advances to-sub- 
sidiary companies amounting to £512,102, which was £160,000 
larger than last year. The difference represented outlay upon the 
Orban Company and other new works, and extensions to existing 
works. The greater portion of that outlay had not, of course, had 
time to become remunerative, and accounted for the interest 
received from their inveetments b-ing not very largely in excess of 
last year—£12,756, against £11,108, but that item would increase 
from year to year. Asin previous years, all the shares which they 
held in subsidiary companies had been taken at ccst price, with the 
exception only of those in the Woolwich Company which they had 
this year taken at their par value. As their chairman mentioned in 
his speech last year, the Corporation of Woolwich had purchased 
their Woolwich undertaking, and they had beeu working it on their 
behalf until the necessary Parliamentary and other formalities 
could be completed. These were now practically finished, and they 
expected that the sale would be completed within the next few 
months, and thatthe return made upon the £1 shares would be con- 
siderably over £2. In the current year’s accounts there would be a 
large profit arising from this sale. Very satisfactory progress had 
been made in the working of their various stations ; in some cases 
the progress having been exceptionally good, showing that the use 
ofelectric light and power was becoming more and more an every- 
day necessity instead of a luxury. Since the last meeting, the 
company had opened a new station at Newport, in the Isle of 
Wight, and had also obtained powers for lighting Ryde and Cowes, 
thus practically completing the whole of the Isle of Wight 
which they should light from their three existing stations, with the 
addition of a new station at Ryde now being built. They had been 
in negotiation for valuable contracts for erecting electric lighting 
works for several local authorities on somewhat new terms, the 
local authorities finding the necessary capital for constructing the 
works and afterwards leasing the works to them for a term of years 
upon favourable conditions. They had entered into contracts on 
these lines at Hamilton, in Scotland, and Dorking, and two or three 
other places would, they expected, shortly be settled. The directors 
hoped to extend this class of business, which admitted of addi- 
tional profit being made without adding to the capital commitments 
of the company. They had carried out a large number of private 
house installations during tbe year, and that department of their 
basiness continued to maintain its importance, notwithstanding 
the increase of competition which they found from local 
authorities. ' 

Mr. W. R. Davies seconded the motion, and said he had especial 
pleasure in doing so, because he was able once more to tell them as 
à non-technical man, and having nothing to do with the technical 
management of the company, that he was more than vatisiied with 
the way that their electrical engineer, Mr. Gripper, c:.rricd on the 
business of the company. The best proof of that was the rapid 
growth of the company’s business in the lighting of the towns. 

The report was adopted. 


————— — — — 


Rand Central Electric Works, Ltd. 


Sm C. Rivess WiLsoN presided at the annual general meeting, 
held at Winchester House on Tuesday. In moving the adoption of 
the report, he said that after a long interval of anxiety and loss, 
the company had at last emerged into a period which, he hoped, 
would prove a prosperous one. During the period of enforced 
idlenese, the staff was employed in improving the plant. In the 
balance-sheet, the sundry debtors, £5,963, mainly consisted of 
amounts due forthe supply of current to various mines, and to the 
Johauuesburg town and railway, prior to the British occupation. 
The item iu Bü3perse, £1,460, represented the indebtedness of the 
late Transvaal Goverament for power supplied in connection with 
the Robinson gold and slimes plant. The claims against the Im- 
pera! Government were for repairs to plaut damaged by the Boers, 
Muounting to £2,358 ; the cost of military protection, £1,265; sundry 
aud incidental items £160; and £1,500 deposited with tbe late 
svaal Government as caution mouey. With regard to the 
damage to the plaut, he mentioned that the completion of the 
Tepairs had recently been effected, but the total cost was not yet 
kuown The company were in the position of having a deticit of 
£25,231, against which they bad a special reserve of £4,722, which 
had beea applied in reducing ‘the deticit to £20,509. Ample pro- 
Vision had been made every year for depreciation. He had every 
expectation that the company were going to benetit by the improved 
State of affairs in South Africa, but before they could do so to the 
tull thry would have to deal with the de ficiency and liquidate the 
Past, Speaking of the business, he said that their customers iu- 
cluded the Jubaunesburg Municipality, aud they had contracts in 
Mage of two stations on tbe railway —Elandsfontein and Jobaunes- 
ug. They also supplied power to 10 mines and to various minor 


industries, including chemical works. The board had grounds for 
hoping that as the contracts expired they would be renewed on 
favourable terms; failing that, he thought there could be no doubt 
of the disposal of the whole of their power to new customers. It 
had been considered wise to modify the company's tariff, aud he 
believed that the new scheme would work well. 

Mr. C. GonRissEN seconded, and stated that the new tariff was 
6d. a unit for the first two hours, with a minimum payment of 303. 
a month for each kilowatt installed; for every additional hour the 
charge was ld. a unit, 


Chili Telephone Company. 


THE report of the directors to be submitted at the general meeting 
to be held on 17th inst. says that: — 


The aggregate number of subscribers at all centres for the year ended March 
81st, was 4,981 as compared with 4,723 at the beginning, or a gain of 25 for the 
year. The gross revenue in Chili froin all sources was:—In 1901-2, :750,139, in 
1900-1, =633,170 an increase of 375,069. The expenditure in Chili was: -In 
1901-2, =365,776, in 1000-1, 347,113, an increase of z18,363. The net income in 
Chili from all sources was :—In 1901-2, «323,362, in 1990-1, 385.757, an increase 
of =57,605 The average rate of exchange for the year was 14°5d., as Compared 
with 16°65d. in the previous year, giving a decrease for the year of 1503. Con 
verted into sterling at these rates, the tigures given in the preceding paragraph 
are:—In 1901-2, £24,340, in 1900-1, £23,290, an increase of £1,050. The liquid 
assets and liabilities in Chili on March 31st, 1902, were valued at Is. 1;d., the 
current rate of exchange on that day, as compared with ls. 5d. at which they 
were valued on the corresponding date of the previous year. The decrease in 
the value of the liquid assets over liabilities in Chili due to this fall in exchange 
amounts to £986, which has heen charged to reserve. The balance to the 
credit of the revenue account, including £2,680 brought from the previous year, 
is £21,720, of which £7,986 has been curried to reserve for depreciation and 
renewals. The directors recommend the payment of a dividend of 5s. per 
share, free of income-tax, being at the rate of 5 per cent. per annum, absorbing 
£11,000 and leaving a balance of £2,733 to be carried forward. During the year 
the capital outlay in sterling was 4948. The total mileage was :- On March 
31st, 1902, 8,754 miles, 577 yds., on March 31st, 1901, 8,591 miles, 548 yds., an 
increase of 162 miles, 1,739 yds. 


Electric Construction Company. 


Tur report of the directors for the year ended May 31st last, and 
submitted to the general meeting held yesterday, reads as follows :— 


The net profit ofthe year is £20,196 19s. 11d., and adding the balance brought 
from last year, £2,853 188. 2d., the amount available for distribution is 
l 423,350 18 
The directors recommend that this profit be appropriated as 
follows :— 
Dividend at the rate of 7 per cent. per annum on 
the preference shares (to be paid on July 31st 
next) . ey s - - Ke .. £4,394 12 0 
Dividend at the rate of 6percent. on the ordinary 
shares (one-half to be paid on July 31st next, 


and one-half on January 3lst, 1903) . . 138,452 0 0 
General reserve fund. T p .. 200 0 0 
Balance carried forward to next account.. ... 3,504 1 


6 
— £23,350 18 1 
The general reserve fund will then amount to 432,000. The buildings and 
plant have been thoroughly maintained out of revenue, and £5,000 has been 
credited to depreciation account, which now amounts to 443, 000. The contract 
for the electrical equipment of the Islington extension of the City and South 
London Raiiway, reierred to in lust report, was completed in the end of last 
year, and the plant has since been working to the full satisfaction of the rail- 
way company. Large machines have also been supplied to the Corporations of 
Leeds, Sheflleld, Halifax, Shorediteh, Croydon, Brighton, Devonport, Wolver- 
hampton, and others. Notwithstanding the keen competition in th» manu- 
facture of eleetrical plant, especially during the latter half of the financial 
year, the works are fairly supplied with orders, and it is believed that the com- 
pany's staff. workmen and plant at Bushbury ean turn out electrical machinery 
on as favourable terms as any other establishment. The relations between the 
management and all classes of the employés continue cordial, and in acknow- 
ledgment of zealous co-operation in promoting the company’s interests your 
directors have much pleasure in recommending the distribution among them 
of the usual bonus, ‘The compensation paid under the Workinen's Compensa- 
tion, 1497, Act is for the year £36 13s. 3d. The revenue of the Madras Electric 
Tramways shows a healthy increase, and the development so far during the 
current year promises even a larger improvement. The directors have to 
deplore the death of their greatly esteemed chairman, Sir Daniel Cooper, whose 
valuable services to the company for many years your directors gratefully 
acknowledge. It is recommended that the vacancy at the board be not at 
present filled up, 


Electrical Power Storage Company. 


THE directors’ report for the year ended May 31st last, presented at 
the general meeting held on Thursday, states : — 


The profit for the year, Including the balance of £432 9s. Id. bronght forward 
is £11,316 28. 9d. This result of the year's trading the directors believe will lio 
satisfactory to the shareholders: and, as they feel strongly the Necessity of 
strengthening the company’s reserves, they have carried 45.000 from the above 
protits to the reserve fund and £1,060 to the comingent fund. They recom- 
mend the payment of a dividend of 5 per cent. on the ordinary share capital 
which will absorb a further £4,491 8s. Od. and leave £854 14s. Gd. to be carried 
[orw:ed. The buildings, plant, tools, K., have been maintained in thorough 
repair and condition ata co-t of £3,059 Us, 10d., which sum has been provided 
out of revenue, The directors have pleasure in recording a continued inerease 
in business, the output having been larger than in any previous year. This is 
erpecially gratitying, as the increase bas not been confined to one class of cell 
the smaller as well as the larger types, and still more, the batteries desi ne 
for the propulsion of electrical vehicles, having shared in the growing acmand. 
Among tue orders completed daring the year have been some very large con- 
tracts for public ligliting and traction undertakings; «nd the directors have 
pleasure in stating that the company enters on a new financial vear with its 
order book weil filed. The directors have to announce, with deep regret, the 
death of their valued colleague, Sir Daniel Cooper, Bart, (1. C. XI. i, wha has 
been associated with the company since its Commencement, 


Eastern Telegraph Company,—The accounts show, 
after payment of interest on debesture stock, dividend on the 
prefereuce stock to March 31st, 1902, aud the interim dividend 
ou the ordinary stock to December 31st, a balance available sutlicieut 
to pay a final dividend of £1 5« per cent., aud a bonus of £2 per 
cent, both tax free, on the ordinary stock, making a total dis- 
tribution of 7 per cent. on that stock for the year ended March 
31st, 1902. 
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Calcutta Electric Supply Corporation.—The board 
have been compelled, by the rapidly growing demand for electricity 
supply in Calcutta, to order forward a large quantity of materials 
for extensions and for the increase of the mains and feeders. This 
outlay renders it necessary that an increase of the capital of the 
company shall be made without delay, and as the growth of the 
business appears likely to continue fora long time to come, the 
directors have called a meeting for July 18th, to pass a resolution 
increasing the nominal capital to £500,000 by creating 60,000 new 
shares of £5 each, and they propose to issue 20,000 of these to the 
shareholders forthwith. - 


D.P. Battery Company, Limited.—This company has 
declared a dividend of 15 per cent., against 12 per cent. for the 
previous year, in addition to which it has paid debenture 
interest £773, written £1,200 off various items, and carried forward 
£1,000 to reserve. 


Telegraph Construction and Maintenance Com- 
pany.—This company bas declared an interim dividend of 12s. 
per share. 


Eastern Extension, Australasia, and China Telegraph 
Company.—Interim dividend for the quarter ended March 31st, 
2s. 6d. per share, tax free. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—Weck ending July tth, £930; last vear, 
£688; increase, £242, Total to date, £19,425; Jast year, £16,239; increase, 
£3,189, ] 

Blackpool and Fleetwood Tramways.—Weck ending July 5th, £762 17s. 6d.; 
last year, £784 lls. 2d. Aggregate for half-year ending June 30th, 
£9,566 95. 8d. ; last year, £9,955 188. 7d. 

Bristol Tramways and Carriage Company.—Week ending July ith, £5,065; 
last year, £4,872; increase, £193. 

British Electric Traction Company.—The following returns are issued of the 
undertakings of this company or the weck ending June 27th :— 


Comparison d | 
with corres- ° 


Company. Amount bonding week 
ES last y car: weeks. Amount.| Inc. or Dec 
! i 
4 
| "E 

£ | +£ -£ | £ — KE 

Devonport** “ .. | 4 53 | — 251 | 10,345 = 
Dudley— Stourbridge 996 31114 — oF 17,819 — 
Gateshead .. xs ,146 454 — 257 | 17.521 — 
Greenock- Pt. Glasgow 822 614 | — 254 11,486 — 
Hartlepool .. 855 483 232 — 254 5,797 — 
Kidderminszer . 183 41 — 1 9x 2.821 = 
Merthyr} www. | 290 61 — | wà | 5102 648 
Middleton? is 442 — — 134 4.209 x 
Oldham—Ashton .. 735 940 | — 25 12,815 = 
Poole . 301 1 | — | 954 | 5,745 86 
Potteries 825 . | 1,765 857 — 254 1 86,350 — 
Southport... ya 452 276 — 254 5,448 — 
South Staffordshiret 1,009 231 — 25: 19,505 — 
Bwansea oe bs 8 128 | — 254 11,892 — 
Taunton* P4 es 90 — as 253 1,509 — 
Tynemouth§ .. . 652 191 — 25 5,9 — 
Wolverhampton Dist. | 195 110 | — | 2 3,059 — 

! 


* Not in operation last year. + Partly steam. f Comparison from April 5th 
only, § Comparison from March istb only. J Comparison from May 8th 
only. Comparison from June 26th only. 


Central London Railway.—Week ending July 5th, £7,196; last year, £6,079 ; 
increase, £1,117. Miles open, 6. 


City and South London Railway.— Week ending July 6th, £2,521; last year, 
£1,972; increase, £849. Total to date (1 weck), £2,821. Miles open, 67: 
last year, 44. 

Dover Corporation Tramways. — Week ending July Sth, £262 3s. 8d.; last 
year, £254 118. 23d. ; increase, £7 128. Gad. "Total to date, £5,314 Os. 5d. : last 
year, £5,108 6s. 3d. ; increase, £205 14s. 2d. Miles open, 3. Car miles 
run, 9,201; last year, 5,082. Nuniber of cars, II. 

Dublin United Tramways Company.— Three days ending June 30th :—D.U.T. 
Co., £2,819 2s. 8d. ; ID. S. D. Co, £652 11s. Ed.; total, £2,971 lis. 2d. Last 
year— D. U. T. Co., £2.08 Os. 9d. ; D.S.D. Co., 4572 15s. lOd.; total, £2,660 
lus. 6d.; increase, £310 148. Bd. Aggregate to date, £114,104 12s. 2d.; 
last year, £109,597 ts. 10d.; incrense, £4,607 5s. 4d. Mileage worked, 16. 
Four days ending July 4th :—D.U.T. Co., £2,267 185. 60. ; D.5.D. Co., £512 
188. 6d.; total, £2,810 12s. Od. Last year— D. U. T. Co., £2.274 3s. 9d. ; D. S. D. 
Co., £570 2s. Ad.; £2,844 6s. 5d.; decrease, £33 14s. bd. Aggregate to date, 
£2,810 12s. ; last year, £2,831 3s. 5d.; decrease to date, £20 11s. 5d. 

East Ham Tramways.— Week ending July 5th, £488 15s, 3d.; last year, £465 
4s. 9d.; increase, £23 Us. Od. Miles of track open, 5}. Car miles run, 
11,020; last year, 7, 125. Number of cars, 20; last year, 14. 

Glasgow Corporation Tramways.—Week ending July 5th, £12,410 15s. Bd.; last 
year, £12,363 178. Sd. Total to date, £63,467; last year, £61,639. Passengers 
carried, 3,396,173; last year, 3,276,799. Car miles run, 250,020; last year, 
231,315. 

Liverpool Overhead Pailway.— Week ending July 6th, £1,595; last year, 
£1,782; decrease, £137. Miles open, 6 miles 57 chains. ; 

Sunderland Corporation Tramways. — Week ending July 5th, £1,820; last 
year, £1,204; increase, £116. Total to date (14 weeks), £16,208; last year, 
£14,105; decrease, £1,503. 


STOCKS AND SHARES. 


Wednesdsy &vehbing. 
Tug crash in the Kaftie Circus has surprised few who have closely 
followed events in that erratic department for the past few weeks. 
It has, however, had the usual effect in causing a number of sales 


in other sections of the Stock Exchange on behalf of those operators 
who have béen forced to sel] something in order to meet their dif- 
ferences on mining shares. The steadiness of Consols and the 
comparative hardness of Home Rails testify to the inherent 
strength of investment stocks, but the hot weather and lurking 
anxiety even now as to the health of the King are acting as deter- 
rent influences to any marked advance in prices. Money is plenti- 
ful enough, notwithstanding the incidence of the Stock Exchange 
settlement this week, but operators are "playing piano,” to adopt 
a House phrase, until they see whether the account will be 
accompanied by any failures, whispers as to which are inevitably 
circulated whenever a severe fall takes place in any particular 
market. 

Electric Railway stocks maintain their hardy strength. City and 
South London Ordinary marks a substantial rise upon dividend 
anticipations. While the optimista talk of a distribution at the rate 
of 3 to 34 per cent., the more cautious prophets place their estimates 
j per cent. lower. It is a matter of considerable difficulty to buy 
the stock in any quantity ; £1,000 of Ordinary is regarded as a large 
order. The prior securities are also in request, and the prices of the 
1891, 1896, and 1901 Preference stocks are 131, 1294, and 124 respec- 
tively. Each of the trio carries 5 per cent. interest, and the price 
of the 1901 stock would be higher were there less of the 
" syndicate” block still to be marketed. City 4 per cent. Deben- 
ture stock stands at 1164, a couple of points below Central London 
security of similar character. Whitechapel & Bow 4 per cent. 
Debenture stock is now quoted at 115, and Mersey 4 per cent. 
Debenture at the nominal price of 60 to 70. The Ordinary stock of 
the latter company commands about 16 per cent. in the market, just 
half the price of District. Metropolitan Consolidated is better on 
the week at 843. 

The Brompton and Kensington Company paves the way for hopes 
of satisfactory interim dividends on Electrical Supply shares by 
announcing an interim distribution for the past half-year at the 
rate of 7 per cent. per annum, the same rate as was declared this 
time last year. The price of the shares remains stolidly at 9}, both 
for Ordinary and Preference. Chelsea have hardened 1, and 
County Ordinary are up 4, better dividends being hoped for on each. 
Edmundson's Preference at 6} have put on the fraction during the 
week, the report, which appears in another column, being deemed an 
excellent one. The Ordinary, however, have not moved. The only 
decline in the list is shown by County of London Preference, 
despite the rise in the Ordinary shares. Metropolitan 44 per cent. 
Debenture changes hands in the vicinity of 109, and Charing Cross 
4 per cent. Debenture were dealt in a day or two ago at 106. 

Talking about Debenture stock, leads naturally to consideration 
of the high price now reached by the London United Tramways 
security o' that ilk. The current quotation is 108, equal to 110, 
the dividend having been deducted at the end of June. Favourite 
as the stock was in our opinion in these columns when the price 
lay about 104, the present quotation seems quite high!enough, and 
it is not for us to discourage the securing of a good profit. The 
fully-paid Preference shares are well maintained about 10;, also er 
dividend, while those with only £7 10s. called up are also quoted at 
3 premium. British Electric Tractions show no change on the week, 
although there is a good deal of business being done in them. 
Potteries Electric Traction are 9 and 10 for the £10 Ordinary and 
Preference shares respectively, the 4j per cent. Debenture stock 
being called 107 to 110. New General Tractions are 2j, and the 
Preference 4, with no trade passing.  Anglo-Argentines at 44, 
Barcelona at 9, and Cape Electric Trams at 2% exhibit no 
alteration, and Dublins are steady at 12. 


A better tone is apparent in several of the Industrial descriptions. 
Telegraph Constructions have regained a sovereign of their recent 
drop, Westinghouse Preference are good at 6, but Willans and 
Robinson fell to 9} in sympathy with the dull tone prevailing 
amongst Iron and Steel issues. Babcock & Wilcox shares are 
about the same at 23, and the inquest upon the victims of the 
Queen Victoria Street fire has not influenced the General Electric 
prices. Edison & Swan First Debenture has risen a point, while a 
fall of the same extent leaves Brush Second Debenture at 964. 

In the telegraph section the honours rest with the Anglo- 
American group, although Commercial Cable stock has executed one 
of its little drops of 5 per cent. upon a few selling orders from Wall 
Street Brokers. Anglo-American Preferred is up 2 points, the 
Ordinary 1, and the Deferred }, speculation in the stocks having 
been revived by the direction of attention to the former speculative 
favourites. Direct United States, not to be left behind, bave put 
on J, despite the fact that business in American Railroad shares has 
fallen to a very low ebb in London. Direct Spanish Preference 
weakened upon the appearance of a seller. Telephone varieties 
call for little comment, and the only yuotable change is a decline of 
2 points in United River Plate 5 per cent. Debentures. 
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SHARE LIST ae ELECTRICAL COMPANIES. -TELEGRAPH AND TELEPHUNE COMPANIES. 


African Direct Telegraph, 4 % Deba / 

95,000 | Amason Telegraph Co.'s shares, Nos. 1 to 25,000 . 
119,700 Amason Telegraph 5 % Debs., Nos. 1 to 1, 250 Red. 
804,720 Anglo-American Telegrapb .. 

84,097, ‘640 Do. do. 6 95 Pref 
8,097,640 Do. do. Deferred 
44,000 | Chili Telephone, Nos. 1 to 44,000 


141,029] Do. do. Bterling 500 year 4 Y Deb. Stock Red. Stock 
16,000 | Cuba Telegraph " yi is . 
6,000 Do. 10 95 Pref. .. í 
12,991 | Direct Bpanisb Telegra h 
6,000 Do. do. 10 95 Cum. Pref. ... " 
80,0001 Do: do. 44 Y Debs. is - 


60,7101) Direct United States Oable ... 


Direct West India Cable, 4j % Beg. Deb., * iu 


96,300 Nos. 1 to 1,200, Red. 
4,000,000 Telegraph, Ord. Stock. 
1,890,807 Do. 34 Pref. Stock. 
143252680 Do. Mort. Deb. Stock Red. ... — .. 


300,000 | Eastern Extension, pear and China Telegraph  ... 


990,000, Do. 4% Deb. Btock ... 
— Bastern and Bouth African Telegraph, 4 * Mort Deb. ` 
Nos. 1 to 3,000, red. 1909 
Do. 4 95 Reg. Mt. Debs. (Mauritius Bib.) F-38099 

re Globe oe and Trust e 
180,042 do. 6% Pref. T" T 
150,000 | Great ee Telegraph, of Copenhagen nes 


Halifax and Bermads Oable, 44 95 1st Mort. e 100 


10,900 within Nos. 1 to 1,200, Bed. 
17,000 | Indo-Buropean Telegraph 

London Platino-Brasilian Telegra h, 6 % Debs. see 
72,680 aa nk Telephone, Limited, , Nos. 1 to 72, 680 .. 


86,492 do. do. 5 V Fret, ra 1 to o 96,49 
983,333 patinai Telephone, Pref. Stock s 
200,000 Do Pref. shares T Muse aes 

1,966,067 Do Def. Stock ivi 

15, Do. 6 V Oum. 1st Pref. .. 

15,000 Do. Cum. 2nd Pre. 

350,000 Do 5 % Non-cum. 3rd Pret., 1 to 250,000 

Do. 84 95 Deb. Stock Red. 

800,0007 Do. 4 % Deb. Stock Red 


165,600 | West African Telegraph, 5 Y Debs... 
80,008 | West Coast of America, Nos. 1—30,000 and 58 ,001—53,008 


150,000] Do. do. 4% y ET 1—1,500 oy Bras. Bub. iss 
75,0003 Debs. and serios, 1906 wes 
148,777 d do Deb. Btock Red. sae 
88,321 | West India and APER. emaph .. 2 P 
04,569 Do. do do. 6 Cum. Ist Pret. ‘as 
4,669 Do. do do 6 Y Oum. 2nd Pref. ... 
80,0001 Ne. 4r de . Deba., Nos. 1 to 1,800 


" Bunnen Aone 
Gnesen weok ended 
July July 9th, 
1903. 
Highest. | Lowest 
98 —102 xd| 98 —102 je 
38)— 4 | - 
70 — 80 
46 — 4d 
90 — 92 91 89 
7— 7: 71 
32— 44 


100 88 — 91 90% | 89 
Stock 107 —111 T 
12 —13 | 128 124 
08 —113 109 
100 100 —103 1022 
25 100 —103 m 
10 8 — 9 9 88 
10 194— 134 | 12H 
10 25 — 27 
99 —102 xd) 99 — 102 
25 37 — 41 
100 eee . 100 — 104 
1 eee eee — $ 
1 E Qa ĝ— 1 
100 5 P 5 Y 5 95 — 99 967 
2| .. | 3$ | 38 46— 47 
100 | ... 60 |64 xd 64 — 58 55 
10|6 6 6 12 — 14 
8 5 5 5 7 5 41— bi 
Stock 83 33 34 93 — 96 xd, 93 — 96 954 | 93 
100 | ... | 4 4 102 — 106 xd|102. —106 1043 | 1034 
10159656 H— là 
1900 | ... ves . | 99 —102 xd} 99 —102 
5 % 6$— ee 
Cert.) ... PR 110 —120 . 
5 — 
5 bxd 44— 5 5 
Stock 101 — 104 . 
100 100 —103 101 e 
21 8 8 eee 
100 97 —1(0xd| 99 —102 983 . 
10 111— 121d 113 — 123 124 112 
100 101 —104xdj1C1 —104 
100 —1(0xd| 97 —1C0 
= 8 
54 — 55 5 
31— 4i | se | 


eee | eve 34 — 4$ 
e | . | 99 —102 xd'101 —104 


ELECTRICITY SUPPLY COMPANIES. 


- 100,000 Blackheath and Greenwich Dist. Electric Light, Ord. 
100,000 Do. 44% 1st Deb. Stock, Prov. Certa. 
19,861 | Brompton & A kinams Elec. Lt. Sup., Ord., 101 to 19,761 
do. 7 % Cum. Pref... 


50,000 0. . Oro and Bind feuer e. s: 
do. T Cum. Pref. 
4% d Dei Btook Bad 


$4,000 

150,000 Do. do. do. % Deb. Btock Red. ... 
70,579 | Oity of London Electric Lighting, Ord. 40,001—110,879... 

40,000 Do. 6% Oum. , 1 to 40,000 . 

Do. 5 J Deb. Stock, Borip. b rise. at £115) all paid 
300,000 Do. 4495 2nd Deb. Stock, Prov. Oorts; all paid 
40,000 | Oounty of Lonn (A Peah Proy que mi 1—40,000 
30,000 De 40,001—60,000 
dis Deb. Book, Prov d arte (all paid) -— 


Ma D: Qum. Pref. ees 
4j V 1st Mort. Deb. Btock. ... 


A 
11,000 Een and Knightsbridge Bice. O rl. 


santos 8 


100 ... 1 
1 % % o 9- m ?*— B 
6 99, 99, 10 9 — 10 | 9 — 10 


"us EN 51— 58 | 51— d | .. 

100| .. | «^. « 105 —107xd105 —107 106 
5/6 Y 54% |4 5| 5 — 53 | St- 5i 5 
Stock! .. | .. | .. 109 —112 1109 —112 A: 
10 | 4 0 5 8 — 9 8— 9 83 
10 | 6 6 | 1144- 124 | 114— 124 | .. 
7 121 —126xd|121 —126 | 1234 


wo} | | 101 —104 xd103 —106 102 
10 | 4 T. 47% 75-8|8— 9 | .. 


90,000 4 % Deb. Stock 101 —104  |101 —104 
110,000 Dd Blectric Ls Corporation, ios Ord... 3 ‘ li— 11 11— 12 
40,840 D 6 V Pref. 6 ue 4— 4$ | 4— 4i 
Lj - 40 f i 43, Lst Mt. Db. Ste BÀ. 277 „ x — . a — s a » 
scoot Electric ly, 101 to 62 Les — — 1 1 16 
4 M Fate Stock | ... | s | se | -e 109 —113 xdI09 —113 109 D 
De Mort. Deb. dn Red. . . [Stock] ... | .. | o | 98 —101 xd 98 —101 e 
Notting Hill Electric Lighting 107 7 6 14 — 15 |14 — 15 
10000 | Bt. James’s and Pall Mall Electrio Light, Ord. | 53145 142 1423 |14— 15) | 14— 15} | 15 
$0 Do do. 7 % Pref, 30,081 to 40,080 | 5 7 = 84— 
180,000) Do do. $3 Deb. Nos Red. 100| .. i 7 —100xd 97 —100 100 
12,000 | amithfield Market Elect. Supply, Ord. n B uec] ues isi 11— 24 | 1$— 4 m as 
60,000: - Do. do 4 æI De » s 1 j^ — 90 80 — 90 Bes "M 


85,02? | Sowth London Wiectricity Supply, Ord. . 
109,511 | T -rtaninaver tri: Supply, Ord. 


Subject to Founders 8 


bares. 
| Unless onere atated all shares are fully paid. | Divi 
Dividends marked § are for s oet consisting of the latter 


2) — 


ES 3 108% xi utar ucar | dig 11g 


t Quotations on Liverpool Stock Exchange. 
dends in deferred share warrants, peons being used as capital. 
of one year end the first part of next. 
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— ——— ͤ RI ae 


18 THE ELECTRIOAL REVIEW. [Vol.51. No. 1,285, Juxx 11, 1902, 
SHARE LIST OF ELECTRICAL COMPANIES.— (Continua. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present å Dividends for 
N on o 
oe ET ee | vox onis 
1899. oe 1901, Highest I 
20,000 | British Aluminium 7 Y Cum. Pref. .. ses 885 is 41— 53 ie 54 kis | s 
800,000% Do. do. 5 & 1st Mort. Deb. Btook Red. 42 86 — 90 — 90 ies a 
62,074 | British Electric on d. ua 8 8 % 9 % 9 %| 12 — 13 12 — 13 198 | 193 
90,000 Do. do 6% Oum. Prei. ‘a — 12 — 124 12 — 124 125 195 
600,0607 Do. do. Perpetual Debenture Sto . |124 —127 |124 —127 126 1257 
70,000 | British Insulated Wire Ord. 25 " A T 20 E 15 * 10 %| 7à- 8 71— 83 dis " 
70,000 Do. do. 6 95 Oum. Pret. » M m S 51— 6 54— 6 5l .. 
50,000 |«TBrowett, Lindley & Co. (1899), Ord. - T sie See 8 .. | 13s. to 15s. | 13s. to 155. ay 
50,000 6 V Cum. Prem. œ | 6 16/6 to 17/0 | 16/6 to 17/0 " 
105 731 Brush Hlecl 'Enging., Ord., 1 to 105,731 m ee ns 5 Nil 11— 18 14— 18 111 .. 
150,000 Do. do. Non-oum. 6 db Pret. ne eee 6 6 %3% | 1#— 21 12— 23 11 14 
125,0001 Do. do 44 J Perp. Deb. Stock „ .. 101 —104 101 —104 Mu us 
125,000! Do. do. ag Perp. 2nd Deb. Btock [Il ee 95 —100 94 — 99 ET toe 
80,000 | Oallender's Cable Construction shares, Nos. 1—30,000  ... 15 * 15 5 % 20 * 16 — 17 16 — 17 ed A 
40,000 Do. do. 5 % Cum. Pref... iss 85 m 51— 6xd| 54— 6 E - 
90,0007 Do. do. 44 96 1st Mort. Deb. Stock Bed Ss 109 —113 xd|109 —113 25 ats 
1,969,800 | Central London Railway, Stock i rs ès š 8 4 106 — 109 106 — 109 109 1077 
440,100 Do. do. 4% Pref. Stock. So | e | 4 $106 —109 |107 —110 | 108 | 106% 
440,100 Do. do. Def. do. . zi: ies " 3 4 5103 —106 104 — 107 1044 | ... 
855,000 | City and Beuth London Railway  .. = T 135 12%] 2 / 71 — 74 74 — 76 76 | 74 
54,000 “rompra & Oo., Bos 37 1 Rog I lr s 73%| 8 Y. 9— 93i 3— 3i ae is 
. 1st Mort. . 1 to 900 M 
100,0007 £100, and 901 to 11,000 of £50 red eee ees ees 101 —106 % 101 106 eos vee 
99,261 | Edison & Bwan Utd. EL Let., * A" shares, £3 pd. 1 to 99,261 6 23% 1 A 1— A igi T 
17,189 Do. do. . do. „55 189 6 2495 11— 23 11— 22 » M 
844,023} Do. do. do. 4% Deb. Btock Red des m 73 — 77 xd| 76 — 81 79 
100,000} Do. do, 5% 2nd Deb. Stock Prov. Certa, all pd. 2» T sai 82 — 87 82 — 86 si 
112,100 | Electric Oonstraction, 1 to 112,100 ... sas s Y 6% 6 %| 1ł— 12 l— 12 is 
31,390 Do, do. í Cum. Pret., 1 to 31, 390... Ta 26 iis ss 24— 3 24— 3 ex T 
182,5003 Do. do, Perp. 1st Mort. Deb. Btock ... ze " .4 | 99 —102 99 —102 1014 | ... 
18,000 | General Elec. Co. (1900) 5 % Cum. Pref. ... x B .. | 9$—10jxd| 9$— 103 | .. | .. 
150,000 Do. do. 4% Mort. Deb. ... . 98 —101 | 98 — 101 | 100 
$5,000 Henley's (W. p Telegrapb Works, Ord. ... "S ‘ne 5 15 T 20 v, 16 — 17xd| 16 — 17 164 ; 
85,000 Do. do. 44 95 Pref. 43 4$ aes 5j— 6 51— 6 54 
50,000 Po. = do. 41 Mort. Deb. Stock... .. 111—115 |111 —115 Pe 
50,000 | India-Rabber, Gutta-Percba and Telegraph Works a, 18 %| 10 % 21 — 22 xd 21 — 22 21,4| 21 
800, 0001 Do. do. do. 4 1st Mort. Deb .. a isi i . |100 —1C3 |100 — 103 ei hs 
$7,500 Liverpool Overhead Railway, Ord. 3 32 32%) 18%) 411 — dH 4i3— 418 .. - 
10,000 t Do. do. Pref., £10 paid A 5 jas — | 104$— 104— 11 ies i 
7,600 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 .. š 85 : diss i 163 154—164 85 ar 
$Rosling & Fynn 6 Y Cum. Prei. és iss À ii 6%... " 19/0 to 20/0 | ... ae 
87,950 | Telegraph Construction and Maintenance ea 15 171 20 % 34 — 37 36 — 38 363 | 35 
150, 0001 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 „ a sae 101 —104 xd|101 —104 " m 
25,000 | Telegrapb Manufacturing, Ord. Nos. 1 to 25,000 ... se 5 12 12 95 93 — 103 93 — 104 : 
20,000 Do. do. 5 95 Om. Prt. Nos. 1 to 20,000... 5— 6 6$— 6 è 
640,0002) Waterloo and City Railway, Ord. Stock .. xe im | 100 | 9 * 3 * 3 * 93 — 96 


. 


* Qoosaticps or Liverpoo) Stoch Excbange 


Consolidated Telephone Construction and Maintenance, 4 —À. 
National Electric e Wiring, —1. 


* From Birmingbam f&bare Lim * From Mancbester Share List. 


t Unless otherwise stated all shares are fully paid. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


§ From Bradford Share List. 


ren Ashton; and Pt a Electric (£10 pd.), Ord., 144—15. 


Pref. (410 
(February 6th, 1902). 


Bank rate of acu 3 per cent. 


MARKET S OTA LIONS: Wednesday, July 9th. 


på.), 193—104. 


OHEMICALS. &oc. 


€ Acid, E bth laa s per cwi. 6j- 6j- -— 
a trio ee ee . per owt. 29J. 23). ee 
a wo Oxalic ee ee e» per ows. 82/- 2 . 
e „ Sulpbarioc.. per owt, 5/6 6/6 
a Ammoniac, Bal ee oe ee per owt. 42!. 49, 
a Ammonia, Muriate (crystal) .. per ton £88 10 10 
a T . .. per ton £50 
a Bleachin powder M ee per ton £1 21 ` 
e Bisulphide of Carbon .. per top 215 215 | 
a sá sa . per ton £18 £18 
a Bensole (90 per gal. 1j 1/- . 
a „ (00 per gal. 6/6 6/6 P 
a Popper Bulphate per ton £19 £19 
a Lead, Nitrate per ton £94 £34 i 
«€ „ White Bugar r ton 281 £8) s 
« „ Peroxide ae d 291 10 291 10 os 
S Mone any cms. A NE 
a Na a, Solven per " 
a Potash, Bicbromate, ne T3 Bà. Bd. ee 
« „ Caustic (95/8095) Der *on 294 894 ae 
« „  Bisnlpbate per ton £85 885 ot 
a Bhellac per ou. 102½ 110% 8s. dec 

4 Balp hate of Magnesia vs ton £4 10 £4 10 oo 
a Suiphor, Bublimed Flowers . per ton £6 5 86 6 ee 
: * Recovered . ton &6 10 45 10 ee 

Lump 85 r ton 45 st a 
Bcda, 8 (whive 10 %) .. per ton 818 16 £19 16 ee 
a p .. por ton 28 28 ee 
a 8 — cask» ver Ib. 99d. $40. sis 

METALS. &c 
b Aluminiom ots, in ton low per von £148 4148 sa 
" WwW in ton lots per ton 2 
Sheet, in ton lote per = 191 


b 
P Babbitt's mesa) ingo 


Pe per ton | £40 to 4140 £40 to £140 . 
H Brass (rolled metal toin bisia Der Ib, 
Tube (brased per lb. d. s 

é n SE oti aU dt ld. "Id. a. - 
[ | e Tobes ( , * eer 4 ` "td. 10. oe 
Copvuer brased) ee per e e ee 

a teolid drawa: .. pet Id. A ee 
$ Copper Bar» (best cela ber ton £69 £69 - 


d a Messrs. G. Boor & Co. 
Quote b 2 ae Pr sagt teresa s Lid. 
essra. Thos n 
supplied by d Messrs. F. W 


iggins & Sons. supplied by 
e Mesers. Freferiok Smith & Co. 


f indie Hubbers G A 
essrs. James 
Quotations | { weesrs. Edward Till & Co. 
$ Messrs Bolling 
U Messrs Wolter H. Hindley & Ce. 


METALS, So. (continued) 


This week. | Last week. Ino. or Dec. 


g Copper Shee? ae ee per ton £69 £69 
9 ee Rod ee ee ee . per ton £069 £69 
© „ ‘Electrolysic) Bare per ton £68 £68 
e ai i 18 per ton £765 £75 ° 
e 15 ‘i per ton £68 £68 
9 [T] [T] H.C. Wire per lb. 8d. 8d. 
f Ebonise Rod ee ee ve ee per ib B/ 8/- 8 
f eet ae ee per Ib. 5 / 5 / oe 
1 German Silver Wire sx „ per m 1/5 1/5 
h Gutta-percha fine . .. per lb 8, 84- 
h India-rubber, Para fine per Ib. 2 n 1o 8/0} 2/114 to 8/04 
1 Iron, Ch ecte .. per ton £ ee 
i „ Pig (c (Cleveland mur .. per ton En 49/9 1/24 inc. 
i ha ae) ecenin ing to size per ton! From £11 | From 411 ee 
i per ton 47/6 vo 60/- | 47/6 to 50/- 
4 ow Wire, 2 No. R .. per ton £9 15 . £9 15 . 
9 Lead, English ae ss per von loh i RE £11 7.6) 2s. 6d. inc. 
e .. per ton 4 18 £18 ee 
Manganin Wire No. 20 ee .. per lb. Hj. 8j. ° 
g Mercury por bots. £8 15 £8 15 oe 
4 Mica (in origins: cases), al per ìb. | Bd. to 8a. so 9d. oe 
4 [TI [Y] [T] medium per lb 1/9 to 2/9 1/9 to 9/9 ee 
large per lb. | 8/B to? 8/8 to 9/8 ve 
P Phospbor Bropse, pi plain castings per Ib. |11jd.*o 1/2 |113d. 10 1/2 
p T tolled bars & per lb. | 1/- to 1/8 . to 1/8 
11 „ trip&sbees per ld. From ue 1/9 
o Plasipum s per ox. £4 1 £41 
f Bilicinm Bronse Wire per ib. | 94. to U- gd. 
es Magnet, 8 ng vo desc'p'n per ton Promi das rt 
g Ti», biook . : e. ber on wre M" Inc. 
9 „ toi! 5 .. per E a 13 
^" wire, Nos. 1 20 e - per lb. i 
p White Anti - evala — 
" White Ant brano . per ton] £85 to £65 | £86 to £60 e 
J Tarne, 2/108 8 Cowon, on ep'la per Ib. 1d, id. 
„ tw» ber lb. . oe 
„ BQ 1D Ibe. Bose  .. per ìb. à 4 . 
f „ 10 the Russian, singie .. per Id. . 
180 O. Jure row per son! £1 10 210 26 EI 75 ino. 
Sine. Bb^ 'V ehe Mopsa epo he a.) der ton £28 £28 


P. and Teleg. Works 
e. [Co., Ltd. 


& Lowe. 


n Messrs. P. Ormiston & 
e Messrs. Johnson, Mati Mehr & O Oo. E 


k Messrs. Morris Ashby, Limited. 

Quotations m Messrs. W. T. Cire * 59 5 Ld. 

supplied by 
» The Phosphor Bronse 
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METAL MARKET. 


Fluctuations in June. 
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AUTOMATIC CONTROL OF RAILWAY TRAINS. 


Or late years considerable attention bas been directed to the 
necessity for some check on tke action of drivers of railway trains 
when, from any cause, they fail to act upon the indications ex- 
hibited for their guidance by the outdoor mechanical signals. 
Recent accidente, such as those at Wivelsfield and Slough (the 
payments on account of the latter accident amounted to over 
£79,000 at the end of last year, and there were then two or tbree 
more claims outstanding) have demonstrated how easily most 
serious and costly accidents may occur with the ordinary methods 
of signalling, and that physical conditions or mental aberrations 
may contribute considerably towards such occurrences. Attention 
to this important phase of railway signalling is not confined to 
this country; both on the Continent and in the United States the 
subject has attracted considerable notice. Up to the present 


18 — — — — — time, however, but little has been done in the direction of a 
18 systematic attempt to meet such cases in the future. 

17 A recent accident in the New York Central tunnel seems to have 
16 again directed attention more particularly to the subject, and the 
18 Electrical World and Engineer, a short time ago, described and 


illustrated a method of control which has been devised by Mr. F. E. 
Kinsman, and which he is said to have used. It is not, however, 
stated in the article on what railway the system is being, or has 
been, used. One advantage claimed for the “Kinsman ” system is 
that it may be applied gradually to the line and locomotives, and 
another is that it leaves the engine and train on the track when 
the train stops," on which account it is “far more preferable than 
' derailing switches,’ " whilst it is fully as effective. The quotations 
would seem to indicate that the methods the '* Kinsman" system ig 
intended to supersede, are of a somewhat drastic character. 

Briefly stated, the “Kinsman” system consists of apparatus for 
automatically applying the air brake pressure to the closing of the 
engine throttle-valve, and  consequentially to give a service 
— application of the air-brake when the train is approaching a signal 
S at which it should stop, and the driver has not already performed 
BENE the first named operation. The operations described are made 
automatically, and independently of the driver, as the result of the 
condition of electrical apparatus connected with and indicating the 
IRON. position of the signal controlling entrance to the section of line 
which the latter protects. 


LEAD (ENGLISH). 
Jom 2 345 6 91011121316171819202324 2530 


notes attached to the diagrams render any further description of 


ur CCC Fig. 1 shows the locomotive equipment; fig. 2 the means for 
8 collecting current from the track for actuating the locomotive equi p- 
590. 422 — — ment; and figs. 3 and 4 show arrangements of track connections for 
58r ap E EmEREESMEGSNE use where automatic signalling on the“ normal clear system, such 
571. EM F as tbe Westinghouse system alluded to in these columns in the 
56 / E Ho issues of October 4th and 11th, 1901, is used. The explanatory 
NI — — 
> 


Bete RD UTE RE 
PtP Tt — 


Lc 
"IUNBERERBEZICJNNNN 
54/.— æ See the apparatus or the method of operation unnecessary. 
63. LL- HHH HHH The system des ribed illustrates the statement recently made in 
52i. 1 | | — - — tp. these columns, that the characteristic of the design of apparatus for 
81 EB NENIENNKENEEENEIN American railway signalling is the manifest intention, that it shall 
gx rT | of itself effect the desired end, rather than act as a mere reminder 


B Ed 
50/- Sze E ES ELAND ene of the necessity for action on the part of the controller, as in 
49/- AN — . — oe, apparat us designed witha similar object for English railways. Another 
48/- SITTI important difference is the locality at which the intimations or 
47l- EJ Ese . operations are given or performed. In figs. 3 and 4, the positions o 
468l- ALE Cages ee the guard rails are shown in the vicinity of the signals to be 
45). NEN NENENEBE indicated on tbe engines, and if the positious of the guard rails in 


tbe diagram bear any relation to their positions relatively to the 
signals to be indicated, there would appear to be some difficulty in 
TIN. preventing overruuning of such signals by high-speed traffic. As 


UNE 0 202324253 the signals indicated are “stop signals this might be a serious 
ERE oOo te aa melons ZO eet oa) matter, as the total distance between successive trains might easily 


pe be little more than the distance between the guard rails and the 
= signal. and this distance would, necessarily, have to bear some re- 
15 lation to the minimum distance in which the fastest traffic on the 
d line could be safely brought to a stand within the signal. In this 
n country where apparatus intended to give additional intimation to 
135 the driver of the condition of the section he is approaching is in 
134 use, such indication is given at the distant signal, and so affords 
133 ample time 2 obtain control of the train before its arrival at the 

" stop " signal. 
iu 11 is the more curious that the illustrations should show the 
E apparatus in connection with the “stop” signal ouly, since the 
55 system of automatic signalling provides a '' distant" or repeater 
185 signal which indicates the condition of the section ahead of the 
128 guard raile, a whole section in front of the signal at which the 
set stop must be made, and the distant must have been at danger 
126 E when the train passed it. Surely it is desirable that any intima- 
125 tion should be given to the driver at the first signalling point con- 
124 gj nected with the section which must not be entered. be object of 
the “distant” signal is to provide the driver witha preliminary 


indication of the condition of the section ahead of that he is 
entering at the time, under normal conditions, so that he may have 
time to get his train under control before reaching the “stop” 
signal. How much more important is it then that he should have 
the special intimation at least as soon, when it is intended to 
obviate the consequences of neglect on his part! 

Attention may also be directed to the apparatus by which current 
is conveyed from the guard rails, B, n', for the operation of the 
electro-magnet, M, on the engine. The arrangement would appear 
to necessitate fine adjusto ent and fitting of the various parta to 
each other. As the guard rails, R, R', are stated to be higher than 
the traffic rails, r,r, the diameters of the collecting wheels and 
their peripheral speeds will be less than those of the traffic wheels, 
and there will be a scraping motion between tke collecting wheels 
ànd the guard rails in consequence, which slight changes in the rela- 


COPPER (G.M.B's.) 
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tive positions of the guard and traffic rails might increase to a 
serious degree. Such slight change might easily result from sinking 
of the traflic rails on account of the greater weight carried, and, as 
a matter of fact, the sinking of chairs into the sleepers is a common 
occurrence. ; 

In the description of this portion of the apparatus it is expressly 
stated that the guard rails should be “spiked to the ties in the same 
manner as the main or traffic rails," mounted on properly con- 
structed tie plates. Unless the same tie plate answers for both 
traffic and guard rails, such sinking of the former is bound to take 
place. If, on the other hand, the tie plate is sufficiently large and 
substantial to distribute the weight of the traffic to a point inside 
the guard rail so as to ensure uniform sinking of the two rails, it is 
difficult to understand how the electrical circuits of which the guard 
rails form part, is kept separate from the independent track circuit 
for control of the signals, since no special insulation of the guard 
rails is shown by the diagram, or referred to in the letter-press. 

It is also stated that the ends of the guard rails are slightly 
bent downward, which, with the rolling motion of the contact 
wheels, prevents any injurious shock, such as would follow the use 


A, Electro-m agnet controlling special air-pipe valve: v, admitting air to cylinder, c; H, piston, clutching 
admission of air to c forces clutches out of groove, and b a 
Movements shut off steam and 


| which admits air to small cylinder c!, 
the plunger of which resets valve v by means of r, which in turn resets L: E, brake valve. 


valve rod of lever a by means of four clutches, À; 
movement of H closes throttle-valve B, and opens air-valve k in cylinder c. 
apply air-brake. Putting A into forward position opens air-valve v! 


Fic. 1.—LocoMorivE EQUIPMENT. 
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is held in the “off” position. As will be seen the path of the 
current is maintained through the double hack contact of the 
armature of the relavtin the released position, and the coils of 
the relay are short-circuited. At b the battery K is making the 
guard rails fully alive for signalling on any engine that may 
arrive at the point. Hence the battery c operates the semaphore 
signal, and K operates the engine circuits. 

The condition of the circuits at a, as shown, should be altered to 
that shown at b, when a train passes forward from a to b, but itlis 
most difficult to understand how the short-circuit, shown at a,on the 
coils of the relay n, is removed to allow of the attraction of the 
armature into the position in which it is shown at b. No means for 
the removal of the short circuit are shown, or referred to in the 
description of the electrical equipment, which is of the most 
meagre character. 

The objects aimed at in the introduction of the relay, m, aretnot 
apparent, as the track relay, B, may be easily made to effect the 
change of batteries desired. X I 

The reasons for the retention of the resistance s, in the ‘arrange- 
ment shown by fig. 4, are also dificult to divine. In fig. 3 it is 


S. 1. Axle. 2. Trafic wheel. 8. Collecting wheels insu- 
3 lated trom shaft and trannie wheels, 6. Collecting brush, 
TCI R, contact rail, r tratlic rail. 
l iA eu ‘ 
| | — Fic. 2.—COLLECTING APPARATUS. 
— A 3h 
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Using supplementary battery. 
Fic. 4.— TRACK CMCOOurr. 
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83, stop signal (controls “distant” at rear section); K}, track circuit battery; K, battery actuating signal s, and magnet u on engine; L, oils of track relay s, 
making contacts /i or h? sccording to position of armature H,; r, r, traftic rails; R k!, contact rails. 


Fic. 3.— TRACK CIRCUITS. 


of any trigger or tripping device." The avoidance of shock between 
practically incompressible substances, such as are here considered, 
necessarily implies the adjustment of the parts to each other 
during the operation, and the increase of the time occupied by more 
or less gradual application. There is nothing in the description 
or illustrations to show that the collecting wheels are capable of 
adjusting themselves on the axles to mount a slope, however 
gradual. For fast traffic, moreover, the total time of passing over 
the whole of the guard rail is very small. Thus, since the guard rails 
should be about 60 ft. in length,” the time occupied by a train 
travelling at 50 miles per hour would be about ths of a second only. 

Figs. 3 and 4show two arrangements of track circuit in connection 
with the special circuits for operating the electro-magnet on the 
engine. In the original illustration, the right-band end of fig. 4 
joined the left-hand end of fig. 3, and was a continuation of it. 
They have been separated for convenience of consideration. In 
fig. 3 the engine signalling circuit is included in that of the 
semaphore signal actuating apparatus, and both are under the 
control of the track relay B. The battery, k, is always in a closed 
circuit; when the semaphore signal is “ off,” through the resistance 
8 between the guard rails B Bl, and the electro-magnet, Y; 
when the semaphore is on, through the resistance s only. The 
function of the resistance 8 is obviously to maintain a circuit 
through v, when the track relay is energiseo, and its value relatively 
to the resistance of v must be such as to make the difference of 
potential between the guard rails insufficient to operate the electro- 
magnet on the engine when the track relay, B, is energised, and 
sufficient for such operation when the track relay is short-circuited 
in the section ahead from any cause. The resistance s is always a 
shunt on the engine electro-magnet duriug passage of the collecting 
wheels over the guard raile, and there is always some difference of 
potential between the latter. 

So far tbe operation of the circuits on the track are perfectly 
straightforward and easy to follow. ‘Ihe case, however, is different 
with fig. 4. In this diagram a supplementary battery is shown, 
which, however, it is stated, is not “essential to the system.” An 
additional relay with two back contacts is also shown. 

As seen at a, fig. 4, the battery is in operation and energising 
the electro-magnet through the action of which the signal ss, at a, 


necessary for the maintenance of the circuit of y, when the 
signal s, is off, but in fig. 4 another battery performs that duty. 
There is no object gained by passing current through s, as in fig. 4 
and, moreover, there is no object gained in taking current from the 
battery, k, at any other time than when an engine is passing over the 
guard rails R R!. 

Some account of the practical working of the system would appear 
to be of interest. 


ELECTRICAL DEVELOPMENTS IN SOUTH- 
WEST LANCASHIRE. 


By the opening for public traffic, on Thursday of the week before 
last, of the short length of tramway lying between Old Swan and 
Knotty Ash, Liverpool, an important link was established between 
the Liverpool tramways and the lines of the South Lancashire 
Electric Traction and Power Company. The length in question, 
which, in round figures, is stated to be 11 miles, will be of import- 
ance, having regard only to passenger traffic, as it has opened up & 
connection by electric tramways between Liverpool, Prescot, and 
St. Helens and the smaller townships lying between. Itis, however, 
in another possible use of the extensive projected lines of the South 
Lancashire Electric Traction and Power Company that the full 
value of the Old Swan and Knotty Ash line lies. For many years 
past projects for connecting the manufacturing towns of Lancashire 
with the seaboard at Liverpool, with a view to securing & more 
economic service for the carriage of goods from the seaboard to the 
manufacturing towns, and from the towns to the seaboard, than the 
existing lines of railway have afforded, have been kept before the 
public of Lancashire. Up to the time of the commencement of 
constructive work by the South Lancashire Electric Traction and 
Power Company, Limited, practically nothing had been done towards 
carrying this old project into effect. The town of St. Helens had 
its steam tramways, and under the powers of the Liverpool and 
Prescot Light Railway Order of 1898, the construction of the 
Liverpool and Prescot Light Railway was recently carried ouk 
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These, however, were com aratively local schemes, and the powers 

mer the order of 1898, alluded to, and also the powers, rights, and 

mdertakings of the South Lancashire Tramways Company, 
obtained under an Act passed in 1901, were taken over by 
the Sonth Lancashire Electric Traction and Power Company, 

Limited. This company was formed in the year 1900 with a 
apita! of £850,000 in £1 shares and £750,000 in 44 per cent. 
debenture stock. The project of the company was a far-reaching 
one, and with it were bound up the possibilities above referred to. 
The scheme of tramways projected by it represented a total route 
length of 78 miles 21°08 chains, the single track length being 1054 
miles. This scheme when carried out in its entirety will connect 
N. Helens, Wigan, Bolton, Walkden, Eccles, Patricroft, Leigh, 
Tarlestown, and St. Helens again, and most of the towns lying 
within this belt. There will also be a connection with Warrington, 
which, like the connection with Liverpool, will be of the nature of 
1 projection out of the belt system which will connect the South 
Lancashire towns named if the scheme be carried out in its 
entirety. 

Qum dli for the construction of 35 miles of route track were 
entered into, the cost of this work up to March of the present year 
amounting to more than £350,000 The work of laying the track 
between Westhoughton and Hindley, Hindley and Atherton, Leigh 
and Atherton, Lowton and Atherton, Haydock and Abram, Ince and 
Hindley, Ashton and Newton-in-Makerfield, Hindley and Atherton, 
Newton and Earlestown, Westhoughton and Swinton, and between 
Newton-in-Makerfield and Warrington began, the track as specified 
by the Parliamentary Bill, being 4 ft. 84 in. in gauge. Electricity 
was decided upon as the operating power, and Howe Bridge was 
selected as the site of a central generating station. Here the work 
oferection and equipment has been proceeding for some months 
past, generating plant which will suffice for the lines under con- 
droction being installed. 

The track is being laid with girder type steel rails, 6 in. deep, in 
Et lengths, weighing 90 lbs. to the yard. Two fish-plates, 
weighing 38 Ibs. the pair, bolted through the rail ends with six 1-in. 
bolte are used at the joints. Wrought-iron tie-bars, 34 in. by 8 in., 
et / ft. 6 in. apart, are used to maintain the gauge. The track is 
hidona bed of concrete 6 in. thick, and the space between the 
nil and for 18 in. on each side is tiled in with granite setts, 
bedded in gravel and grouted with a pitch and oil compound. 
The points have been manufactured by Hadfield’s Steel Foundry 
Company, Limited, and the crossings by Askham Bros. & Wilson, 
Limited, of Sheffield, and all are of cast-steel. 

Asregards a supply of electricity for the lines now in course of 
construction, the plan determined upon was to supply direct current 
at 50) volts to lines within easy distance of the generating station, 
and the more distant lines with direct current at the same voltage, 
from sub- stations. Energy will be supplied to the sub-stations by 
two-phase current at 7,000 volts, transformation to 500 volts being 
effected at the sub-stations. To produce this energy, one 500-xw. 


and one 250-Kw. continuous-current generators will be employed. . 


These will be coupled direct to vertical steam engines, the 
armatures being on the engine crankshafts, between the cylinders. 
In the two-phase plant two 500-Kw. alternators of 7,000 volts and 
50 periods will be employed. The armatures of these, which will 
be of the iron-cored type, will be stationary, the field magnets 
being on the engine fly-wheels. One 250-K w. motor-generator will 
be arranged so as to work as a 500-volt traction generator, from the 
alternate-current side, or as a 7,000-volt two-phase alternator with 
the direct-current machine working as a motor. The engines will 
run at about 100 revs. per min., and will have balanced lift 
valves on the high-pressure side, and Corliss valves on the low- 
pressure side. The engine driving the 250. Kw. generator will have 
a speed of 150 revolutions. Expansion will be effected by means 
of valves of the balanced piston type on the high pressure side and 
Corliss valves on the low pressure side. Two surface condensers, 
each capable of condensing 19,000 lbs. of steam per hour, will be 
employed. The necessary air and circulating pumps, and also a 
cooling tower, will be provided, the condensers, pumps, pipes and 
tower being furnished by Messrs. Witting Brothers. The steam 
engines have been manufactured at the Nuremberg Machine Works 
and the generators by the Electricité et Hydraulique Company. 
Switchboards for high and low tension, of Ferranti pattern and 
manufacture, will be provided. 

For equalising the load on the direct current generators, batteries 
will beemployed, and to charge these, and also to make up for Joss 
on the line, boosters will be employed. An initial sub-station will 
be established at Abram, and here three 150-K w. units will be 
installed. These will be used to transform the 7,000 volts two- 
phase current down to 500 volts. At this station there will also be 
a battery of accumulators, which will work in parallel with the low 
tension side of the machines. To charge the batteries and to com- 

te for line lose, there will also be boosters at the snb-station. 
ee here will likewise be of Ferranti's pattern and 

The cables, both high and low tension, will be of the paper- 

isted type, lead covered. The high tension cables will be 
carried in stoneware pipes. The low tension single cables 
will be laid for the most part in troughs, and solid. There will be 
conductors for the high tension current, with a common 
return lor the two phases. Two of the conductors will be arranged 
ass twin cable, and these will be encircled by the common 
return, whieh will be earthed at the generating station. For test 
1 a ees of three-core and five-core cables, laid solid, will 
1 55 overhead trolley system will be used, and for this No. 000 

-å B. gauge hard-drawn copper wire will be employed. At every 
Th "mile a switch-pillar will be provided for insulating the sections. 

e cable work has been carried out by tte British Insulated Wire 


Company, Limited, and the overhead work by Messrs. R. W. 
Blackwell & Co, Ltd. Side-poles will be used to support the 
trolley wire, and the swivelling trolley will be employed. . 

Cars of the double-deck type,to carry 33 outside and 22 inside, and 
having a four-wheel truck on the cantilever extension pattern, with 
a wheel-base of 6 ft., will be employed. The cars are being built 
and the trucks supplied by Messrs. G. F. Milnes & Co., Limited, 
Hadley, tne electrical fittings being supplied by Messrs. Witting 
Bros. A shed to accommodate 30 cars will be provided. 

The work of constructing the track nas been carried out by 
Messrs. Krauss & Son, of Bristol. The general operations were 
begun during the period in which Mr. Alfred H. Gibbings was 
engineer-in-chief for the South Lancashire Electric Traction and 
Power Company. On Mr. Gibbings retiring some months ago, Mr. 
J. R. Salter supervised the work as engineer-in-chief to the com- 
pany. The consulting engineers to the South Lancashire Electric 
Traction and Power Company have been Messrs. Kincaid, Waller 
and Manville, of Westminster. The offices of the companv are 
at Liverpool, Mr. Alfred Tracy being secretary. The chairman 
of the company is Sir John A. Willox, M.P., the distinguished 
journalist and politician. 

Whether the South Lancashire Electric Traction and Power 


Company will be able to carry out in any beneficial way the idea 


of transporting goods over their lines has yet to be seen. After 
long negotiations the New St. Helens Tramways Company, whose 
lines will connect with those of the South Lancashire Company, 
wrung a tardy permission a month ago to carry goods over their 
lines on certain terms from the St. Heleus Corporation. This was, 
however, a very small beginning, and from the labour involved in 
securing the concession, it is likely that there will be much opposi- 
tion before any remunerative system of carrying goods on street 
tramways can be worked in the district. 


— ——— GI ST IY E DE IE TILED 


THE INCORPORATED | 
MUNICIPAL ELECTRICAL ASSOCIATION. 


IN our last issue we referred briefly to the first day's pro- 
ceedings, and we must be equally concise with the second 
and third days. The rendezvous for Thursday's meeting 
was the Royal Agricultural Hall, Islington, by kind invita- 
tion of the Tramways and Light Railways Exhibition 
Committee. 

Members were received at 10.30 by the Exhibition Com- 
mittee, and then proceeded to inspect the exhibits which, by 
the way, are being described in our columns. Luncheon 
was served at 1 o'clock to members by special invita- 
tion of the Exhibition Committee, and the afternoon was 
spent in the Berners Hall (in the building), where Mr. 
Fedden's paper on * Steam Turbines,’ and that of Mr. 
Day on The Correct Type of Engine for Large Generating 
Stations,” were read and discussed. Mr. Fedden was 
unfortunately too unwell to be present, so his contribution to 
the proceedings was read, and well read, by Mr. Ruthven 
Murray, the hon. secretary, whose voice is peculiarly fitted 
for either reading or discussing in a large room. 

Friday morning again saw the members assembled in the 
lecture theatre of the Institution of Mechanical Engineers, 
and the two remaining papers “Some Notes on Farthing,” 
by Mr. Faraday Proctor, and “ Two v. Three-Wire Distri- 
bution," by Mr. J. F. C. Snell, were disposed of. 

In the afternoon the following works were open for the 
inspection of those who desired to visit them :— The 
generating station of the City of London Electric Lighting 
Company, by kind permission of Mr. Frank Bailey, engi- 
neer-in-chief ; and the conduit tramway construction on 
the Tooting lines of the London County -Council, by 
invitation of the contractors, Messrs. J. G. White & Co., 
Limited. 

In the evening there was introduced a new feature into 
the proceedings of the Incorporated Municipal Electrical 
Association. In place of the annual dinner, which it has 
hitherto been the custom to hold, a smoking concert was 
inaugurated, which appeared to give unqualified enjoyment 
to a numerous gathering of members and friends. We 
understand that members had been circularised as to this, 
and nearly everybody voted in favour of a concert in place 
of the usual dinner. The entertainment was of a similar 
kind to those provided for the Electro-Harmonic Society, 
and the artistes included Mr. T. H. Harrison, Mr. T. E. 
Gatehouse, Dr. Byrd Page, whose exhibitions of the arts of 
deception, and ancient and modern mysteries, delighted and 
mystified the amazed audience; Mr. Tom Clare, in his 
humorous sketches and musical burlesques, and a small 
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string orchestra, with Mr. Harold Pywell at the piano. It 
should be added that Mr. Slaughter, of the London Electric 
Supply Corporation, Limited, very kindly came forward at 
almost a moment’s notice to fill a gap amongst the second 
violins. Mr. Rider occupied the chair, and the concert, 
which lasted some three hours, appeared to give great satis- 
faction, albeit the weather was sultry in the extreme, and the 
room ventilated none too well. We understand, however, 
that the Banqueting Hall of the St. James’s Hall Restaurant 
is about to be rebuilt and wholly altered in shape,-when we 
hope the best means of ventilation will also be secured, for 
this want is one of the weak features in all public buildings. 

The Conference came to an end on Gaidar morning with 
the annual general business meeting, open to the press,” at 
which was considered—(1) Place of meeting for convention 
of 1903, (2) election of President, officers, and Council for 
1903, (3) annual report of the Council, (4) balance-sheet for 
year ending December 31st, 1901, (5) amount of annual 
subscription, (6) any other competent business. 

The report, which was adopted at the Saturday meeting, 
showed that since the last Convention 79 new members had 
been elected, bringing up the total to 338. It also related 
what had been done bv the sub-committee on ** repayment 
of loans " during the year, and referred to the presentation 
of an illuminated address made last November to Mr. 
Alderman 6G. Pearson, in recognition of invaluable services 
rendered to the Association. The Council has had under 
consideration the question of obtaining an amendment to 
the Board of Trade regulations necessary to allow series 
incandescent lighting at 500 volts, and has appointed the 
President with Mr. W. A. Chamen and Mr. J. S. Highfield 
as a deputation to approach the Board of Trade on the 
matter. 

A sub-committee on ‘ Overhead Trolley Wires" was 
appointed to consider the advisability of drawing up a set 
of rules for the use of the Police in cases of emergency, 
and these rules had been drafted and were presented and 
adopted at the meeting. 

The Council had had under consideration the advisability 
of forming a Parliamentary Committee to keep in touch 
with and to obtain information as to Bills before Parliament 
affecting electrical undertakings under municipal control, 
and had passed the following resolution :— 

That it is desirable to appoint a Parliamentary Committee which 


will report from time to time upon clauses and decisions affecting 
municipal electrical matters. 


A special general meeting of the contributors to the 
Benevolent Fund of the I.M.E.A. then followed for the 
purpose of considering a resolution, passed at a Council 
meeting of the [.M.E.A., held at the Westminster Palace 
Hotel, London. on Friday, February 21st, 1902 :— 

That it be a recommendation from this Council to a special general 
meeting of the subscribers, to be held after the 1902 Convention, to 
discontinue the Benevolent Fund, and to hand over accrued donations 
and subscriptions to the like fund of the Institution of Electrical 
Engineers. 

As for the papers read—all of a technical nature this year 
—we shall follow our usual custom of commenting critically 
upon them, as this, after all, is only adding to the discussions. 
Moreover, as they will be dealt with by writers having special 
knowledge of the subjects presented by the various authors, 
we hope thereby to fill a good purpose. 

A feature of the meeting has been the entire absence of 
commercial papers and of the oratory of town councillors. 

The Convention, indeed, from beginning to end, has been an 
eminently practical one, upon which Mr. Rider and his 
colleagues can always look back with pride, and with the 
feeling of something attempted, something done. 


Steam Turbines. 


This was the title of a paper read by Mr. Fedden, of Sheffield. 
This gentleman has undertaken the responsibility of putting in steam 
turbines, and we do not think he will be disappointed with the 
results. In tbe course of his remarks he points out that high speed 
reciprocating engines are now being built with pistons of over two 
tons weight. Such pistons must be started and stopped 400 to 
500 times per minute, and he is not surprised that effects are serious 
when even slight derangements occur. Though we do not know 
that there is anything wrong in the high speed principle if parts 
are only made strong enough, it does seem difticult to secure the 
sufficiency of strength when high speed engines grow to large size. 
Hence it is that for large powers the older types of steam engines 
appear to be gaining ground. That newest type, the steam 


turbine, is also growing in favour. In examining into the question of 
the steam turbine, the author arrived at the following conclu- 
sions — 

1. That it was not desirable to exhaust to atmosphere. 

2. Small sizes were not desirable. 

3. Surface condensers were desirable, and it would be policy to 
instal turbines of 200 to 300 Kw. and upwards. wl. 

The Sheffield turbine of 500 Kw. capacity, 100 cycles single-phase, 
was bought out of the Paris Exhibition, and was running on the 
town load three days after its arrival, being simply dropped down/on 
the station floor without foundations. It runs in parallel with 
alternators of both iron and copper type, and can be brought up to 
speed much more quickly than any of the other plante. sira 

It suffers nothing but slight slackening of speed from priming, iis 
absolutely steady, requires no cylinder lubrication, and can use 
superheated steam without fear of trouble. 

It has, then, many virtues; but it must have good vacuum, tests 
showing a no load consumption of steam from 1,500 lbs. per hour at 
29 in. vacuum up to 2,900 Ibs. when the vacuum fell to 22 in, 


while the fall load consumption per unit varied similarly from 22°2 . 


to 28°9 lbs. 

As regards superheat, a saving of 8 per cent. was shown with a 
superheat of 50 F. and of 12 percent with 100°. Here no doubt 
the first-named saving was largely a matter of dry steams 

The Elberfeld turbines showed 12 per cent. economy with 55° C, 
of superheat and 4 per cent. for each inch of vacuum. 

As regards the economy due to superheat, while the first part is 
undoubtedly the effect of dry steam, the subsequent further economy 
cannot be due to the usual cause of cylinder condensation pre- 
vented, for, apart from radiation loss, there is no cylinder condensa- 
tion in the turbine of the kind we are accustomed to associate with 
temperature range and change. The inside parts of the turbine are 
always at the temperature of the steam passing them. They 
do not vary. Any economy observed with superheat is, then, 
purely a result of higher temperature, and it would be interesting 
to have a series of experiments with the steam turbine which should 
show the effects of superheat. Much could be learned from such 
texts, for the disturbing element of cylinder condensation being 
absent, there would be no corrections to make or to guess at. That 
the steam turbine has a future none can, we think, now doubt. Its 
only limitation seems to be in the direction of condeneing, which 
appears essential to economy. It avoids all trouble with oil in 
boilers, is perfectly balanced and is a high rotative speed engine, 
with hardly any faults and difficulties, except, perbaps, that it runs 
too fast. Mr. Fedden is now installing turbo-generators of 
1,500 Kw. capacity, which, with their condensers, will occupy only 
730 sq. ft. of tlour space. 

The paper was discussed together with that of Mr. Day, and the 
consensus of opinion was very favourable to the turbine, Messrs. 
Ferranti, Wordingham, Chamen, Andrews, Booth, Snell, Wilmshurst, 
and others, taking part. Considerable difference of opinion 
seemed to obtain as to the relative cost of turbines and ordinary 
engines, and one speaker suggested that it was a mistake to suppose 
that the turbine was so uneconomical when run non-condensing. 
Mr. Ferranti locked forward to a great future for the turbine, but 
evidently thought it was a future beyond which there was another 
future for the gasengine, to run through the same cycle as the steam 
engine, finishing at the gas turbine. The gas engine received 
considerab.e attention. Apparently not liked—we don't know 
any engineer who does like the gas engine, and we cannot conceive 
of any personal affection for an individual gas engine such as we 
have known to exist for a steam engine ; indeed, we bave known an 
old man to weep when his old engine was scrapped for a new one— 
"the devils believe and tremble," and the day of the gas engine 
will come. 

There appears to be a good deal of anxiety to know more of the 
turbine, and to learn its ways. At present it can outrun the dynamo, 
which once so outran all steam engines, and it cannot allow carbon 
brushes to be used, because of overheating. 


The Correct Type of Engine for Large Generating 
Stations. 


Mr. Day, of Bolton, whose paper followed that of Mr. 
Fedden, has pronounced for a steam engine which is practically 
the selection arrived at 25 years ago or more by the 
Lancashire cotton factory men, except that the dynamo takes the 
place of the rope wheel. High-speed engines, he considers, are not 
worthy of the name in the larger sizes, and occupy practically as 
much space as ordinary engines. In the high-speed engine the 
stroke is so short that the mean piston velocity is low, and an 
engine with low piston speed can only be a small engine, in so far 
as it has a short connecting-rod, &c., aud is kept short, but its 
cylinders require to be large in inverse ratio as the piston speed is 
small. As the aushor observes, the conditions of an electric 
station are such that very little can b^ learned on steam con- 
sumption. Load factors are so poor, even in large stations, that 
economy is hopeless exe pt in the largest stations. Mr. Day 
rightly condemns the crowding of plant that has been a craze with 
electrical engineers; the economy of space was altogether over- 
done. Boilers cannot be placed in so little a space as the engines 
that drive them, and the engines might as well be spread out. 
This, of course, is a partial truth only, and embodies one arrange- 
ment of boiler only. At the same time, we think that steam 
engines and machinery should present less of the appearance of & 
crowded junk-shop than they sometimes do. During the discussion 
on this paper we understood one speaker to say that the 
high-speed engine was enabled to occupy a small space because 
of the numerous impulses due to its rapid reciprocation. This, of 
course, is an erroneous way of looking at the matter. The formula 
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for LEP. isa X 8 X P + 33,000 where 4 is the cylinder area, 
pis the mean pressure, and s is the piston mean velocity. Here 
there ig nothing for reciprocation, and is matters nothing whether 
an engine basa stroke of 1 ft. and 200 reciprocations or a stroke 
of 6 in. and 400 reciprocations, the value of s is the same. Power 
insimply determined by mean piston velocity, or, more simply still, 
by the space volume genera by the working face or faces of the 
inunittime. Hence the fallacy that has led to the belief 

thet the high-speed engine owes its value to high reciprocation. 

The truth is that the small stroke so enfeebles the engine that it 

must run round quickly to get up any piston speed at all, and at its 

highest speed it is far behind such engines as, say, Pollitt and 

Wigzell'a, which run at speeds of 800 to 900 ft. per minute. Where 
the high rotative speed engine does score is in its ability to run 
generators direct and in the shortness of its rode, which enables its 
height to be kept small, but it is not a small engine as regards its 
cylinder diameters. 

Mr. Day made out a very good case for the horizontal engine, and 
gained some support. One speaker remarked how he had seen 
engines in Yorkshire that had run for years with very little wear 
on the cylinder. He was jeered at for this by someone who had 
evidently had some different experience. Perhaps the man who 

had had American soft cylinder engines. 

Mr. Day’s remarks about the difficulty of removing the top half 

of the field magnet ring in case of the vertical engine with central 
generator, were met by the argument that there need be no top half 
to remove. Why not two side halves to slide back ? The horizontal 
engine need not wear down badly in its cylinders ; it can be drained 
far better than a vertical engine, for it is hard to drain the top 
side of the piston; it is of small height, and though some speakers 
talked of the expense of buildings, their one idea of building cost 
seemed to be that area was everything and height nothing. Does 
wt a high building demand heavier walls? Altogether, the dis- 
exon reminds one of a saying attributed, we believe, to Brunel, 
thst anything that would turn round would doto draw atrain. So 
will anything, in reason, drive a dynamo, and the fact remains that 
me of the oldest traction stations in Great Britain is worked by 
kw4peed horizontal factory engines, driving two-pole generators 
by ropes with no fly-wheels at the generators; the fuel con- 
mmplion is as little as in other stations of similar size, and the 
repairs are small, and the ease and comfort in the station remind 
one of Mr. Day’s reference to the pumping station. It certainly 
is stil] an open question whether it is necessary to success in 
electrical engineering to have a constant atmosphere of breakdown 
and unrest and fever. 
_ We have heard of an assistant in an electrical station complain- 
ing that there were no breakdowns. Their absence aggrieved him ; 
he did not gain the valuable experience of putting matters right, 
and felt that life was not full enoueh. | 

The ring of arduous duty was not quite absent from the discus- 
sion, but Mr. Day carefully disclaimed any idea of setting up the 
bogey of extraordinary stresses in traction plant. That severe 
breakdowns have taken place has been declared to be due to the 
extraordinary stresses, but the real trouble has been bad design in 
high-speed engines, for these have failed as badly on the steady 
load of a cotton mill as in electrical work. 

There is, in short, not much to choose between different types of 
engine. The horizontal engine was the fashion in factories, but it 
was a fashion that displaced the vertical beam engine after a hard 
contest, and that held its own for all but the very large sizes, such 
æ some of the Indian cotton mills demanded. It still holds its 
own in factory work, and Mr Day did well to bring its merits 
forward. 

_ The combination of vertical and horizontal engines has much in 
ite favour; the H.P. cylinders being horizontal and the L.P. vertical. 

There appears to be a reaction against the craze for small floor 
space, and the removal of high pressure stations from expensive 
central points will help to put the matter on a sound basis, The 
Craving to save in first cost, has doubtless been paid for heavily in 
repairs, The best plant is that which is most free from breakdown, 
The load factor of a traction plant is so poor that economy of steam 
is hopeless in the absence of accumulators, and it is quite a question 
Whether, with a poor factor, any serious difference exists between 
bad and good engines. Certainly it does not pay to go to the cost 
of expensive valve gears, and it should as certainly pay to employ 
superheat, that one means of circumventing the evils of cylinder 
condensation, As to this, however, Mr. Day remarked that there 


Was more condensation in extended steam pipes, but the paper did 


hot embrace the ring main, or an opportunity might have been 
afforded for exposing this misapplied extravagance, stillso dear to 
some municipal engineers. 


THE INTERNATIONAL TRAMWAYS UNION 
CONGRESS, 1902. 


Tur Union Internationale Permanente de Tramways, which 
has just held ite first congress on English soil, is one of the 
Most influential bodies representing the tramway industry in 
"usence. Its field of operations extends over the whole of 
the Continent of Europe, and it aims at becoming a 
recognised central institution able and willing to benefit the 
wamway and light railway industry in any part of the world. 


The proceedings on the opening day were described in our 
last issue, when the Right Hon. Gerald Balfour, M.P., 
President of the Board of Trade, welcomed the delegates to 
this country. The actual business of the Congress com- 
menced on Tuesday morning the 1st inst., and was continued 
on the three following days. Visita to various places of 
engineering interest were arranged for the afternoons and 
evenings, but for four days, three, four and even five hours 
per day were devoted to the reading and consideration of 
papers and reporta. 7 

It would be impossible for us to report in full the pro- 
ceedings at each meeting, the subjects dealt with covering 
practically the whole range of tramway work. The inter- 
change of views and results of experience cannot but have 
been most helpful to all who attended the meetings. 

The meeting on Tuesday was opened with an address by 
the President, Mons. Leon Janssen, managing director of 
the Brussels Tramway Company. He commenced by 
thanking the various Governments who had sent official 
representatives to the meetings, and expressed the hope that 
they would derive benefit from the discussions, He next 
deplored the deaths of several members who in the past had 
done goud service to the Union. It was gratifying to find 
that some of their members had been honoured by their 
various Governments. Mons. Janssen then proceeded to 
speak of the work of the Union; it aimed at the collection 
and collation of accurate data upon tramway subjects, this 
data being at the disposal of all their members. "They had 
Started a special department at their headquarters for the 
collection of this information, and he trusted that all would. 
assist in making this branch of their work thoroughly suc- 
cessful. Their business was onein which each should furnish 
some data for the use of his neighbour without in any way 
endangering the commercial success of his own undertaking. 
The information obtained was at the disposal of all; would 
they remember the reciprocal obligation of furnishing in- 
formation which came to them in the course of their work ? 
This department would also do good work in keeping them 
posted up as regards legislation and judicial decisions 
affecting tramways in different countries. He concluded 
by urging all to do their utmost to make the Union a 
thorough and permanent success. 

The chair was then taken by Sir Charles Rivers 
Wilson, G.C.M.G., who, speaking in excellent French, 
welcomed the Congress, and confessed that in many 
respects they in England were far behind other countries 
in traction work. An effort was, however, being 
made to make up this leeway, and he thought that the 
influence of the Congress would help in this direction. In 
conclusion, he hoped that the social intercourse for which 
their meeting gave opportunity, would be helpful to all. 
He then called upon Mons. Lavalard, manager and director 
of the Paris Omnibus Company, to read his paper upon 


—— 


„Transfer Tickets.“ 


Mons. Lavalard reminded the Congress of the interest 
taken in this question at the Paris Congress in 1900, and 
pointed out that the successful working of any system of 
this character lay in the cheapness and simplicity of the arrange- 
ments. The author then gave a short history of their use 
in Paris where they have been used in some form or other in 
connection with the omnibus service since 1524. Their 
success was such that they soon became the object of official 
reculations, and no service can be established or discontinued 
without notifying the Police Authorities, In 1861 out of 
76 million passengers, more than 12 million were users of 
such tickets; in 1901 one company alone carried 266 million 
passengers, of which 85 million, or practically one-third, had 
transfer tickets. The system was open to abuse, and 
precautions had had to be adopted which had fortunately con- 
siderably reduced the fraudulent use of these tickets. The 
writer then referred to the success which had been made 
after several attempts with the use of such tickets in the 
United States, where in New York alone one company issues 
half a million per day. The difficulty in Paris as in 
New York has been to make such arrangements that the 
passenger continues his journey with as little delay as pos- 
sible, and does not use the opportunity afforded by the 
change of car to transact other business. 

A number of companies responded to the request of the 
writer to answer questions on this subject; few are 
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enthusiastic on the matter, the majority treating it as a 
necessary evil. The writer concluded with a series of recom- 
mendations on the subject dealing principally with methods 
of marking tickets, registering dates and hours of issue, and 
minimising the possibility of fraud. : 

Mr. Grialou, of Lyons, agreed with the main conclusions 
of the paper. It was often obligatory upon tramway com- 
panies to issue such tickets as they formed one of the terms 
on which the concession was issued. They were undoubtedly 


open to abuse by the public who used the interval of change ' 


for shopping purposes and by officials. "There were two 
systems of registration, one called the ticket and the other 
the quadrant system. The latter had in many cases proved 
very successful; every time a passenger entered he was 
registered, and this plan had greatly increased the receipts 
from this source. ^ fe 01 7770.5 

M. Koehler, of Berlin, then continued the discussion; 
M. Lavalard replied, and on the motion of M. Rohl, it was 
agreed that a commission be appointed to collect more 
information and report on this most important matter to the 
next Congress. 

The next paper was read by Dr. M. G. Rasch, Instructor 
of the Polytechnic School at Aix-la-Chapelle, and dealt with 
the important question of A Proposed Basis for Estimating 
Powers of Motors.” The writer commenced by expressing 
his sense of the importance of clearly specifying what is 
required from a contractor supplying electrical plant, and 
the necessity fora common agreement as to the conditions 
under which the plant should be tested. He referred to the 
regulations which had been issued by the German 
Association of Electrical Engineers regarding the test- 
ing of generators and motors, and commended them 
to the consideration of the Congress. Remarking upon 
the diverse manner in which the power of a traction 
motor was at present referred to by different engineers, the 
writer urged the carrying out of tests extending over a 
longer period than one hour—the time stipulated by many 
companies—and the fixing of the normal full load of the 
motor at such a figure that it will bear, say, a 25 per cent. 
overload for 30 minutes without injury. 

The question of temperature rise was next considered, it 
being pointed out that the limit of permissible temperature 
rise depended largely upon the character of the insulation 
employed. Thus, under the German regulations, the figures 
were, for cotton insulations 50° C., for paper 60? C., and for 
mica or similar materials 80? C. above a surrounding atmo- 
sphere having a temperature not exceeding 35° C. (say 
95° F.). For stationary coils a further margin of 10? C. is 
usually allowable, and for tests carried out in a test room, 
the above limits, it was stated, may be increased by 20? C. 

The writer then expressed his agreement with those who 
insisted that high efficiency was not the primary considera- 


tion in the design of a traction motor, and pointed out the 


considerations as to weight and temperature rise, which were 
also of great importance. A method of rating motors, 
which the author had found of service, was then given, and 
he concluded by suggesting that taking the method of rating 
a motor suggested by the German Association of Electrical 
Engineers, the following particulars should be asked for in 
tenders for half, full, and 50 per cent. overload :—4(«) Current 
in amperes; (J) torque in kilogrammetres; (c) speed per 
minute; (d) efficiency. 

Mr. Macloskie, whose work had been referred to in the 
paper, agreed with the suggestion that the basis for rating 
motors proposed by the German Association was a good one. 
Sufficient attention had not, up to the present, been given 
tothe question of motor rating, and he hoped the Congress 
would further consider the matter, 

M. Pedriali, of Brussels, was in favour of officially 
adopting the proposals of the German Association of Elec- 
trical Engineers as standard, but Dr. Rasch observed that as 
they stand they are not suitable for traction work, and it 
would be for the Congress, if it adopted them, to suggest 
several modifications. 

Herr Max von Leber, of Vienna, thought that local con- 
ditions were so different that it would be very difficult to 
arrange any set of tests which would be suitable for all 
conditions. | 

Mr. Scotter reminded the Congress that at the present 
time there was holding sittings in this country a committee 
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appointed by various scientific institutions, and presided 
over by Sir William Preece. This committee would deal 
with the whole question of the standardisation of engineering 
plant, and he felt sure that it would welcome any representa- 
tions made to it by the Congress. 

Mr. F. W. Egger considered that the Americans who had 
had a wider experience with traction motors than anyoneelse, 
were more stringent with regards to tests than the German 
proposals demanded, and he suggested that more information 
be obtained on the matter. 

Mr. d' Hoop hoped that whatever was done, would be done 
quickly; Mr. Scotter promised that a full report of the 
discussion should be laid before Sir W. Preece's Committee, 
and the Congress concurred in deferring till their next meet- 
ing further consideration of the question. 

The Union then accepted an invitation from the Mayor 
of Islington to lunch, and in the afternoon visited the works 
of the Great Northern and City Railway at Old Street. In 
the evening they attended the conversazione at the Natural 
History Museum arranged by the President and Council of 
the Institution of Electrical Engineers. 


The second session of the Congress was held on Wednesday, 
July 2nd, the chairman, Colonel Boughey, C. S. I., being intro- 
duced as one of His Majesty's Light Railway Commissioners, 
who had taken a great deal of interest in light railway work. 
Five papers, some of them of exceptional interest, were 
brought before the meeting, and in several cases it was found 
to be impossible to spare time to adequately discuss them. 

The first, by M. Ch. Thonet, engineer and general manager 
of the General Contract Company at Liege, was divided into 
two portions; the first dealt with the present tendencies of 


‘power station design on the Continent, the second with the 


cost at which electrical energy was produced in a number of 
important tramway stations. In the first place, the writer 
pointed out the difficulty experienced in getting reliable 
information on this subject, some officials being apparently 
careless, others unwilling to impart the needed replies, 
There are in the first part many interesting details; for in- 
stance, boilers with fire boxes suitable for burning petroleum 
are coming into extensive use in Russia and Roumania ; on 
the Continent stokers work on an average 11 hours per day, 
and the use of superheaters is becoming general, though few 
companies will give any details as to the actual economy they 
effect. Cooling towers are extensively employed, and consider- 
able attention is paid in many quarters to the purification 
of the feed water before admission to the boilers, but 
mechanical stokers appear to meet with little favour. In large 
generating unitsthe engines are generally cross-compound with 
the generator between thecylinders ; in Berlin and Paris triple- 
expansion sets are in use, and some useful steam consump- 
tion test figures are given. The writer gives details as to 
the working of several producer gas stations with which he 
is connected, and concludes this part of the paper with a 
number of details regarding dynamos and accumulators. 
The second portion gives the results of working of a number 
of stations using steam and producer gas, and some general 
conclusions as to the figures are given. | 

M. Thonet was thanked for his valuable paper, and. the 
meeting proceeded to consider the communication made by 
M. Albert Janssen, general secretary and director of the 
Brussels Tramway Company, upon “ The Conditions under 
which Tramways should be Laid on Roads." The writer of 
the paper, after admitting that local authorities who own 
and are responsible for the maintenance of highways have a 
right to a fair compensation from tramway companies who 
need to lay down lines in their roads, went on to state that 
in his opinion all payments for concession rights should be 
calculated on the basis of a division of net profits rather than 
on the principle of a fixed rental for the use of the road. 
The proper position of the municipal authority was one of 
sleeping partner in the concern, since the whole community 
benefited from the prosperity of the tramway undertaking 
and provision of cheap and rapid transit facilities. He con- 
demned the idea prevalent in many quarters that the com- 
pany existed for the purpose of helping to pay taxes, and 
concluded by moving a series of recommendations embody- 
ing the principle of payment by participation in net profits. 

M. Rohl, of Hamburg, supported to a great extent the 
writer's conclusions. He suggested that the last one should 
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be omitted, as he feared that in its present form it was capable 
of an interpretation contrary to the best interests of the com- 
pany, in that it might be to the advantage of the local 
authority to force the company to increase the number of 
car-miles or car-kilometres ran, irrespective of whether or 
not they were remunerative. 

M. Lavalard agreed with the last speaker, but M. 
Koehler and M. Grislon disliked the idea of giving any 
municipal anthorities accers to the business books of the 
company. Ther preferred the payment of fixed sums as 
wayleaves or contributions towards the maintenance of the 
roads, and pointed out that in France and Prussia this was 
the usual custom. 

M. Leon Janssen supported the plun brought out in the 
paper, and emphasised the idea of a partnership b tween 
municipality and company, in which one granted use of 
roads, the other supplied capital. He was strongly of 
opinion that payment should take the form of participation 
in net profits. Eventually the Congress agreed to M. 
Albert Janesen’s proposals, amended by the deletion of the 
hat paragraph. | | 

Mr. R. H. Scotter, M. I. M. E., then read his paper upon 
„Legislation in all Countries Relative to Tramways and 
Light Railways.” He began by remarking that while the 
general laws are almost similar in many countries, differences 
in detail and methods ot procedure have resulted in widely 


differing resulta, He then urged the collection aud collation - 


of résumés of tbe different laws in actual operation, and went 
w to define English practi e and procedure boch under the 
Tramways Act of 1870 and the Light Railways Act of 1896. 
The evils resulting from the limited tenure, the right of 
veto of local authorities, and also of frontagers, were 
clearly shown and compared with the practice in other 
countries, notably Belgium, where, owing to more 
enlightened regulations, a system of light railways or 
chemins de for vioinauæ has proved a t commercial aud 
social success. In this plan the interests of the Govern- 
ment, the local authorities and the public are as far as 
possible harmonised with the result that schemes are matured 
slong lines which ensure not merely local, but national, 
prosperity. It is interesting to notice that in detailing 
the regulations of different countries, the writer commends 
the British practice of holding local inquiries as worthy of 
imitation. The reat of the paper deals with such matters us 
the length of time taken in various countries to obtain con- 
cessiona, the duration of concessions, gauge, width of road- 
ways, the question of ultimate ownership, and the suggestiva 
of various pointe for the consideration of future congresses. 
Mr. Addyman, of Leeds, speaking as a lawrer who had had 
experience in light railway work, wished to confirm all that 
the anthor of the paper had said in reference to the 
hindrances placed by legal restrictions in the development of 
tramway enterprise. He pointed out the two methods of 
procedure, the Tramways Act with the veto of the locul 
authority, and the Light Railways Act, where the opposition 
the frontagers was equally disastrous. He wished, how- 
ever, to acknowledge the courtesy and help the Light Rail- 
way Commissioners-had always rendered in assisting reason- 
able schemes, but it must be remembered that they were bound 


down by statutory limitations. He reminded the Congress 


of the immense influence which local authorities possessed in 
this country, with the result that reforms which aimed at 
reducing their power were very difficult to effect. The Light 
Railways Act discon competition with railways, and 
this added to the difficulty of obtaining powers. He would 
be glad if their foreign colleagues would aid them with their 
experience, and he would suggest that in his recommenda- 
tions Mr. Scotter substituted “effects” for “evils” of 
municipal trading, | 
M. Schendweiler, in thanking Mr. Scotter, remarked upon 
à slight inaccuracy as to the length of concession periods in 
Prusia, and also spoke of the powers d by the 
Government to override, if nécessary, the opposition of a 
local authority to a tramway through ite district. 
Leon Janssen, in closing the discussion, remarked that 
Union wonld appoint a Committee, and endeavour to 
obtain the information asked for by Mr. Scotter. 
The next paper was read by M. M. A. Trautweiler, chief 
engineer of the Strasburg Tramway Company, and dealt 
with the question of “ Car Sheds and their Arrangement 


with Regard to the Configuration of the Track System.” The 
writer remarked that 17 replies had been received to the ques- 
tions sent out by the Union on this subject. . The answers 
were of such a varying character that it was impossible 
Lo base any very specific recommendations upon then. Some 
companies favour a number of car sheds so distributed over 
the various routes that the number of non-profitable car- 
miles run was a minimum. Some went as far as to suggest 
a small shed at or near each terminus, so that the traffic on 
that particular line would be adjusted to meet varying 
requireménts. Speaking generally, seven of the 17 com- 
panies, and amongst these are those owning the greater 
number of cars, advocate concentration ; the remaining 10 
favour distribution amongst several sheds, The writer con- 
siders that in many cases the additional maintenance 
expenses incurred by dividing the cars between a number of 
sheds have not been sufficiently appreciated, and that to^ 
much importance has been laid upon the cost of running 
idle cars to and from the main depót. He is of opinion that 
so long as not more than 100 to 150 cars are required for 
any system one shed is best, but that for large undertakings 
several car sheds, each having accommodation for the above 
number of cars, will prove most economical. This conclusion 
is in general accordance with American practice, where & 
small number of large car sheds is the rule. 

The time at the disposal of the Congress being limited, 
M. Trautweiler was thanked for his paper, and M. Ziffer, of 


Vienna, President of the Board of Directors of the Local 


Railways of Bukovina, was called on for the last paper of 
the morning, entitled * Systems of "Traction." This proved 
to be one of the most valuable and interesting papers sub- 
mitted to the Congress, dealing, as it does, in an exhaustive 
manner with the various types of conduit and surface 
contact systems of electric tramways which from time to 
time have been proposed by sanguine inventors. It is 
interesting to note that for each 100 kilometres of track 
electrically equipped, of which returns have been received, 
82 employ the overhead trolley, 7 à conduit system of one 
type or another, and 11 are worked with cars carrying accu- 
mulators. Dealing first with conduit systems of working, 
the writer gives a history of early efforts, and then proceeds 
to describe in detail the conduit lines at Brussels, Paris, 
Buda-Pesth, and Vienna, giving, wherever possible, the costs 
of construction and operation. The second portion of the 
paper collates the information at present available regarding 
the surface contact systems of traction which are so con- 
stantly being introduced to public notice. The Schuckert 
system, as employed on a short line at Munich, the 
Claret-Vuilleumier at Lyons, the system perfected by the 
Thomson-Houston Company, of Paris, and installed at 
Monaco and Monte Carlo, the Diatto system as tried at Tours, 
and since adopted at Paris, and the Lorain system recently 
placed in use at Wolverhampton, all receive notice. The 
writer concludes by pointing out the real need for a reliable 
surface contact system, and remarks that at present all 
systems in use partake more or less of an experimental 
character. 

For the afternoon, a visit was arranged to the power 
station of the Central London Railway at Shepherd’s Bush. 


(To be continued.) 


THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY. 


Tas GERMAN FINANCIAL POSITION CONTINUES UNSATISFACTORY. - 
Tus FuLL EFFECTS OF THE DEPRESSION NOT YET 
ASCERTAINED. 


Ir is now almost certain that bottom has been touched in th» 
depression which prevails in the German electrical engineering 
industry, but one cannot be so confident that the full effecta of 
over-speculation and reckleseness in the past have yet been revealed 


~ to the public, although the lapse of time will tend to throw more 


light on the subject. As bearing on the present position of affairs, 
it may be well to refer to the opinions expressed by a prominent 
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personjin’the Berlin banking world, which apparently controls the 
destiny of the trade in so far as new promotions and increases of 
capital are concerned. although any such ffnancial transactions are 
entirely out of the question either now or in the immediate future, 
owing to the disappointments of recent years This gentleman 
states that it is possible that more activity exists at present, but it 
is due to the acquisition of orders in sharp competition with neigh- 
bours seeking for employment for their works. The time for 
syndicates in the electrical industry is past. In the golden era for 
this trade there was no limit to transactions, and scarcely any 
control was exercised in regard to the estimates of abnormally high 
profits. Each establishment worked for a syndicate, or, what was 
more remunerative, for its subsidiary company, and it could arrange 
matters as it liked. At present, however, the question of making & 
profit on manufacturing operations is scarcely taken into considera 

tion, and it not infrequently happens tliat one firm is beaten in 
competition because its neighbour has tendered at from 15 to 20 per 
cent. lower in price. The authority proceeds to remark that the 
banks which are interested in certain manufacturing compauies are, 
unfortunately, unable to decide whether or not the works belonging 
to these companies shall be shut down. Apprehensions are enter- 
tained that if due regard were had to the scarcely tenable situation, 
the not inconsiderable quantity of securities still in first hand— 
that is, in the possession of the bankiug institutions— would 
seriously depreciate, and the consequence is tbat individual works 
are maintained with infinite trouble and sacrifices In this respect 
the industry is in a most unhealthy condition, and an improvemeut 
will only take place when the actual complexion is made kuown, 


and it is plainly indicated to the shareholders that instead of par- 


ticipating im profit earnirg companies they are interested in 
unremunerative undertakings. These facts, the banking authority 
concludes, are in no way altered by the similar phrases used in 
different company reports as to the activity in employment, 
improved prospects, and so forth. 

It is little wonder that, apart from having been severely hit by 
the decline in the copper market last vear, the German electrical 
companies, in conjunction with other consumers of copper, are up 
in arms egainst the suggestions which have been made in Parlia- 
ment and in other quarters in favour of the imposition of an import 
duty on copper. The consumption of copper in the Fatherland has 
now reached a formidable figure, and it is estimated that the 
requirements of the electrical industry alone during the past three 
years bas averaged 50,000 tons per annum. What electrolytic 
copper is produced in Germany is turned out in diminishing 
quantities, and the greater portion of the demand has therefore to 
be met by imports from the United States. At present the exports 
of electrical manufactures in which copper is used amount to 
£5,000,000 per annum, and it is considered that this trade would 
break down in the event of a duty being imposed on copper, and 
that England and the United States, which obtain supplies of 
copper free of duty, would thereby benetit to the detriment of 
German firms. The latter have accordingly addressed petitions to 
the Government in opposition to & duty on copper, but the Tarift 
Bill Commission, with its paid members, is unable to make much 
progress, and has not as yet reached the listed positions for metals 
and machinery. 

The voice of rumour is again busily occupied in prognostications 
concerning the financial results of some of the electrical companies. 
In the case of the Schuckert Company, which earned a profit of 


£312,000 in 1900, and yet was compelled to pass its dividend, it is 


reported that no distribution will be made for 1901. The Lahmeyer 
Company, which divided 10 per cent. among its shareholders a 
year ago, is also credited with the intention of devoting the profits 
earned during 1901 to the purpose of writing down depreciation 
and strengthening the position of the company. There is, however, 
no reliability to be placed on these rumours, although the forth- 
coming reports should show the actual position of affairs. The 
Allgemeine Company, of Berlin, whose general director (Herr W. 


Rathenau) is retiring, is said to be waiting the appearance of the 


Schuckert balance-sheet before proceeding with further negotia- 
tions respecting the establishment of & community of interests 
between the two companies; but the difficulty of affording employ- 
ment for the Nuremberg company’s 20,000 workpeople seems to be 
one of the stumbling blocks in the way of an arrangement being 
concluded. 

GERMAN COMPANIES. 


The directors of such a well-known firm as the Felten and 
Guilleaume Company, of Mulheim-on-the-Rhine, whose ordinary 
meeting has just been held at the Carlswerk, have considered it 
advisable to refrain from recommending the payment of a dividend 
for 1901, whereas 10 per cent. was distributed a year ago. Little 
information is available concerning the causes of the unfavourable 
results, but it appears that, after providing for depreciation to the 
extent of £34,730, as against £42,554 in 1900, and transferring 
£2,576 to the legal reserve fund, the net profits amount to £88,073, 
as compare d with £339,866 in the previous year. The surplus has 
been disposed of by placing £7,500 to a fund at the disposal of the 
board of supervision, £2,500 to the officials’ pension fund, and 
£50,000 to the special reserve fund, whilst the balance has been 
carried to the next account. 

The report of the Mix & Genest Telephone and Telegraph Works 
Company, of Berlin, states that the economic depression which 
commenced in the summer of 1900 affected the position of the 
company during 1901, in so far that the development and extension 
of the undertaking did not progress to the extent that might have 
been expected from previous experience. The capital of the company, 


which, in the preceding year, amounted to £130,000, on which a divi- ^ 


dend at the rate of 14 per cent. was pid, now amounts to £180, 00, 
and a distribution of 9 per cent. has been made for 1901. As far as 


figures are concerned, the gross profits reached £30,230, as compared 
with £38,000 in 1900, and after writing off £9,186 for depreciation, 
as against £11,702, the net surplus amounted to £21,004, as compare: 
with £26,300 in the previous year. Herr Genest informed the 
Shareholders at the recent meeting that, having regard to tlie 
question of competition, it was impossible to give any details con- 
cerning the working of the company's branches, although he men- 
tioned that those aí Hamburg and Cologne had yielded a surplus 
of from 8 to 10 per cent. on the capital employed, in addition to the 
payment of interest thereon. With regard to the Loudon branch, 
the company's report states that this severely suffered from the 
continued unfavourable conditions of the English trade and the 
difficult manufacturing circumstances, but the directors hope that, 
with the return of the normal conditions, the activity of the branch 
will again successfully develop and prove of advantage. The 
directors, s i from a general standpoint, refrain from 
expressing an opinion on the course of business during the present 
year. P 

The position of the South German Cable Works Company, of 
Mannheim-Neckarau, affords a striking commentary on the general 
idea that the establishment of a “community of interests” must 
lead to the mutual advantage of those participating in any such 
arrangement. At the end of 1900 the South German Company, 
which earned and distributed for that year a dividend at the rate of 
6 per cent., entered into a community of intereste with the Mann- 
heim Telegraph Wire and Cable Works (late C. Schacherer) Com- 
pany, which provided foran interchange of shares, and of directors 
between the two companies. The South German Company, whose 
works are situated at Neckarau, manufactures heavy ty pes of cables, 
whereas the Mannheim Company, whose factories are located on the 
Waldhof, produces the lighter classes of gooda, and at the time of 
the new arrangement it had just abeorbed two smaller enterprises 
carried on at Stuttgart and Berlin. This fact has apparently led to 
& dislocation of business, which has not been improved by the 
Neckarau works being under one management, and those on the 
Waldhof under independent control, andthe general result is shown 
in the report which has now been issued by the directors of the 
South German Company for 1901. The report indicates that the 
company, which has a paid up capital of £150,000, has incurred a 
loss on manufacturiog operations amounting to £2,420, whilst on its 
holding of £25,000 in shares in the Mannheim Company, it has 
been found necessary to write off £22,500 in consequence of the 
latter having closed its financial year with a deficit approximating 
to that sum. The final result of the South German Company for the 
year, after absorbing the reserve fund, is a debit balance of £20,550. 
This unsatisfactory position of affairs is attributed to the un- 
favourable economic situation, the depreciation in stocke due to the 
decline in copper prices last year, and the large sacrifices 5 
on the acquisition of the before- mentioned businesses by the 
heim Company. It is now proposed to extinguish the deficit by 
redveing the share capital from £150,000 to £120,000, and to absorb 
the undertaking of the Mannheim Company, whose shares are 
entirely held by the South German Company, although the 
management has been hitherto independently conducted. | 

The Land and Marine Cable Works Company, of Oológne- 
Nippes, which was formed in 1898 with a capital of £150,000, by 
the Disconto Gesellschaft and other prominent banking institu- 
tions, was successful in distributing 10 per cent. for 1900, but no 
dividend wbatever has been paid for the past year on an increased 
capital amounting to £262,500. According to the . 
the working results were disadvantageously affected by the collapse 
in the copper market which took place shortly before the end of the 
financial year, and which by depreciating the stocks, caused a con- 
siderable portion of the profits on manufacturing to be absorbed. 
After providing for depreciation and writing down to par value 
the shares held in the Rieben Cable Company, of St. Petersburg, the 
net profits amount to £3,747, which has been partly carried forward. 
This Russian company, which has hitherto manufactured insulated 
wires and cables without armour, was occupied during the year in 
installing plant for the production of lead-oovered cables and in 
equipping copper rolling and wire dráwing mills; and it has, there- 
fore, not yet been able to work at a profit. The shares in the 
Russian company are now booked by tbe Cologne company at the 
par value of £84,435, and in addition to these the company is also 
interested in the North German Marine Cable Company, of 
Nordenham, which has apparently not yet earned any divisible 
profite. The hope is expressed by the directors that notwithstand- 
ing the unfavourable position of business po prin. and the keen 
competition which prevails, the company will be able to realise 
satisfactory profits during the current year. The resulte of certain 
other German companies are briefly indicated below :— 


Resulte for 1901. 
United Electrical Works, Dresden ..: £16,600 deficit. 
Northern Electric and Steel Works, Dantzic 19,200 „, 


Poschmann & Co., Dresden m 4.520 „ 
Bavarian Helios Company, Munich... oe 30,000 „ 
Duisburg Cable Company  ... SE ae 12,380 „ 
Welter & Co., Cologne Si id 7.740 ^ 
Wilhelminenhof Cable Company, Berlin ... 3,400 prutte. 
Electra (Schuckert) Company, Dresden 5,273 L 


FRENOH AND OTHER COMPANIES 


The French Thomson-Houston Company, of Paris, has had to 
suffer from the depression which prevails in regard to am 
shares in that country. During the past year the company ingre 
a manufacturing profit of e £262,000, but against 9005 
has to be set a depreciation of securities to the extent of pe 
By drawing, however, on two reserve funds it has been posaibic 
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show a net profit of about £80,000, out of which a dividend at the 
mte of ö per cent. bas been declared on a capital of £1,600,000.~--- 
` Mhe Rrench Electro-Metallurgical Company, of Dives, which 
realised a profit of £46,000 in 1900, has closed the past financial 
year with a loss"of £65,700. This deplorable result is mainly due 
to the decline in the price of copper, which had to be written down 
fom £79 to £48 178. per ton, causing a loss of £60,000, 
whilst other causes are to be found in the unfavourable course of 
busines, the high prices of coal and the increase in wages. The 
ropriation of a special reserve fund has reduced the deficit to 
ra It is expected that more satisfactory results will accrue 
doring the present year in view of the receipt of more profitable 
orders and the improvement in the price of copper. 

The Société Financière de rts et d’Enterprises Indus- 
trielles and the Société Générale Belge d’Enterprises Electriques 
are two Belgian companies which were formed by the financial 
erovp associated with the Union Electricity Company of Berlin and 
L. Loewe & Co. of the same city. In the case of the first-mentioned 
Belgian company, which has » capital of £600,000, the past year has 
closed with a loss of £23,780 owing to the necessity of writing down 
the value of the securities held in various electric tramway under- 
tebings in Belgium, Italy, France, and other countries. The com- 
pny declared a dividend at the rate of 3 per cent. for 1900, which 
wag the second year of its existence. The Société Générale, which 
i» financially interested ‘n similar undertakings, has a capital of 
£980,000. During 1001 it earned a net profit of £10,530 as com- 
pared with £14,950 in 1900, and the shareholders bave received a 
dividend of 4 per cert. as against 5 per cent. in 1900. 


The directors of the Gans Co., of Buda-Pesth, who entertained’ 


apprehensions in 1900 in regard to the gradual decline in trade, 
foud their fears fully realised during the following year, as is 
shown by the report which was recently approved by the share- 
bolders. In 1900 the value of the turnover amounted to 34,500,000 
kronen, whereas the volume of business transacted last year only 
reached 28,500,000 kronen, and the net profits declined in the eame 
period from 1,568,140 kronen to 782,300 kronen, which has allowed 
of the payment of a dividend at the rate of 100 kronen per share. 
During the second half of 1901 there was a lack of employment in 
the branches at Leobersdorf and Ratibor, and an improvement in 
the general position is not expected to take place until the depres- 
tion passes away. 

The Aluminium Industry Company, of Neuhausen, which has a 
share capital of £320,000, and a bond issue of £240,000, has been 
succesa{nl in maintaining its position during 1901. In 1896 it paid 
a dividend at the rate of 10 per cent., in 1897 12 per cent., 1898 
13 per cent , 1899 '3 per cent., and in 1900 124 per cent., whilst the 
distribution has again been advanced to 13 per cent. for the past 
jean. The grees profits amounted to £84,653, as compared with 
£84,365 in 1900. The company's report, which does not afford any 
information concerning the production and sales of aluminium, 
states that, owing to the severity of the competition of American 
and French works, the prices gradually declined to the lowest level, 
and that only. by means of a large output and modern methods of 
manufacture was it possible for the company to work at a profit. 
It then to refer to the formation, last November, of a 
combination of all the existing aluminium works, the object being 
not'to advance prices, but to maintain them at such a level as will 
tend to increase the use of aluminium in other directions than those 
obtaining at present. Since the issue of the report the company 
has secured the option of s process for treating crude iron, and 
especially scrap iron, for the production of a good quality of steel. 
Experimente have been made in this direction on a small scale, but 
it would be premature ta form any definite opinion as to the value 


of the pce 

The Russian Union Eleotricity Company, of St. Petersburg, which 
was founded in 1898, and is largely supported by the banking 
syndicate a:sociated with the Union Electricity Company of Berlin, 
has now completed its first manufacturing year with a loss of 
790,000 roubles on a capital of 6,000,000 roubles. The report 
attribates the unfavourable results to the oppressive competition of 
foreign firms, which is facilitated by the existing Russian customs 
tariff, and the ı rders which were only obtained after considerable 
trouble had to b» accepted at prices which resulted in loss. It is, 
however, hoped that an improvement will take place, seeing that 
the Minister of Finance has decreed that only native productions 
are to be used in the execution of-Government orders. In addi- 
tion to this, the electrical industry is expected to benefit from the 
State orders given to Russian iron and engineering works and the 
impending conversion of horse tramways to electric traction. 


THE PROGRESS OF ELECTRIC SPACE 
TELEGRAPHY.* 


Bx G. MARCONI. 


(Continued from page 36.) 
Paor, O. J. Lopez, in a report of his experiments in magnetic 
Jes telegraphy, mentions that he was able to interfere with the 
working of the ordinary wire telephone system in the city of Liver- 
pool. Bir W. H. Preece has also published results which go to show 


* Discourse delivered at tbe Royal Institution, London, on 
Fridsy, June 18th, for a copy of which we are indebted to Marconi’s 
Wireless Telegraph Company, Limited. 


that it is possible to pick up at a distance on another circvit the 
conversation which may passing through a telephone wire 
About two years age at Cape Town it was found impossible to work 
the cables landing there during certain hours when the electric 
tramways of the town were running, and the matter became 


subsequently the subject of litigation between tbe companies 


concerned. 

Prof. Fleming, who has witnessed the working of a great number 
of syntonic wireless telegraph stations, was sufficiently impressed by 
what he saw to make the following statement in his Cantor lectures 
on “ Electrical Oscillations and Electric Waves,” delivered before 
the Society of Arts in December, 1900: “The objections as to inter- 


ference of stations which imperfectly informed persons are in the 


habit of raising with regard to Mr. Marconi'a system of wireless tele- 
graphy, as a matter of fact, no longer exist.” 

I shall now say a few words on the subject of the detector of the 
electric waves, called sometimes the electric eye," which consists of 
that essential part of the receiving apparatus especially affected by 
the electrical oscillations. 

In all wireless telegraph apparatus used up to quite a recent date, 
a detector, now called a coherer, has been employed. This 
detector is based on discoveries and observations made by S. A. 
Varley, Prof. Hughes, Colzecchi, Onesti, and especially Prof. 
Branly. Prof. O. J. Lodge has made large use of this apparatus, which 
he first named “coherer,” in the very numerous experiments and 
studies he has carried out on the effects produced by Hertzian 
waves. 

Tbe form of coherer I have found most trustworthy and reliable 
for long-distance work consists of a small glass tube about 
4 centimetres long, into which two metal pole-pieces are 
tightly fitted. They are separated from each other by a small gap, 
which is partly filled with a mixture of nickel and silver filings. 
Provided such a coherer is properly constructed and the tapper and 
relay in good adjustment, it proves to be quite reliable when within 
the range of the transmitting station. | 

Experiments with syntonic systems have, however, shown that 
certain kinds of coherers can be far more advantageously employed 
than others. One apparently all-important condition is that the 
resistance of the coherer in its sensitive state, or after being tapped 
should appear to be infinite when measured with an E.M F. of abouv 
1 volt. 

If the tapping does not entirely do away with the conductivity 
of the filings very poor results are obtained, which can be ex- 
plained as follows:—According to the systems I have described, 
electrical syntony between the transmitter and receiver is depen- 
dent on the proper electrical resonance of the various circuits of 
the transformers used in the receivers. The condenser and 
tecondary of the transformer must not be partially short-circuited 
by the coherer, otherwise the oscillations cannot mount up or sum 
up their effect, as is essential in order to produce the difference of 
potential at the ends of the coherer necessary for breaking down its 
resistance, but the electrical oscillations will leap across the con- 
ductive coherer without causing it to record any signal. Of course 
the condenser is short-circuited when the filings cohere under the 
influence of the received oscillations, but in this case the signal 
is already recorded, and the tapper at once restores the coherer to 
its non-conducting condition, and in this way restores its sensi- 
tiveness. 

By using coherers containing very fine filings the necessary con- 
dition of non-conductivity when in a sensitive state is obtained, 

Coherers have lately been tried which will work to a certain 
extent satisfactorily, without the necessity of employing any tapper 
or decoherer in connection with them. Nearly all are dependent 
on the use of a carbon microphonic contact or contacts, which 
possess the curious quality of partially re-acquiring spontaneously 
their high resistance condition after the effect of the electrical 
oscillations has ceased. This enables one to obtain a far greater 
speed of reception than is possible by means of a mechanically 
tapped coberer, the inertia of the relay and tapper which are 
used in connection with if being necessarily sluggish in their 
action. 

In all these self-decohering coherers a telephone, which is affected 
by the variations of the electric current, caused by the changes in 
conductivity of the coherer, is used in place of the recor¢ing instru- 
ment. - It has not yet been found possible, so far as I am aware, to 
actuate a recording instrument or a relay by means of a self-restor- 
ing coherer. 

The late Prof. Hughes was the first, I believe, to experiment 
with, and receive signals on, one of those coherers associated with 
a telephone. His experiments were carried out as early as 1879, 
and I regret that this pioneer work of his is not more generally 
known. 

Other self-restoring coherers were proposed by Profs. Tommasina, 
Pupoff, and others, but one which has given good results wheu syn- 
tonic effects were not aimed at was (according to official infurmation 
communicated to me) designed by the technical personnel of the 
Italian Navy. This coherer, at the request of the Italian Govern- 
ment, I tested during numerous experiments. It consists of a glass 
tube containing plugs of carbonoriron, with between them aglobule of 
mercury. Lieut. Solari, who brought me this coherer, asked me to call 
it the Italian Navy Coherer. Recently, however, a technical paper 
gave out that a signalman in the Italian Navy was the inventor of 
the improved coherer, and I was at once accused in certain quarters 
of suppressing the alleged inventor's name. I therefore wrote to 
the Italian Minister of Marine, Admiral Morin, asking him to make 
an authoritative statement, to which I could refer in tbe course of 
this address, of the views of the Italian Admiralty on the matter. 
The head of the Italian Navy waa good enough to reply to me by 
a letter dated June 4th, in which he makes the following state- 
ment, which I have translated from the original Italian :— 
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“ The coherer has been with good reason baptised with the name 
of ‘Italian Navy Coherer,’ as it must be considered fruit of the 
work of various individuals in the Royal Navy and not that of 
one.” 

These non-tapped coherers have not been found to be sufficiently 
reliable for regular or commercial work. They have a way of 
cohering permanently when subjected to the action of strong elec- 
trical waves or atmospheric electrical disturbances, and have also 
an unpleasant tendency towards suspending action in the middle of 
& message. The fact that their electrical resistance is low and 
always. varying, when in a sensitive state, causes them to be unsatis- 
factory for the reasons I have already enumerated when worked in 
connection with my system of syntonic wireless telegraphy. 

These coherers are, however, useful if employed for temporary 
tests in which the complete accuracy of messages is not all- 
important, and when the attainment of syntonic effects is not aimed 
at. They are especially useful when using receiving vertical wires 
supported by kites or balloons, the variations of the height of the 
wires (and therefore of their capacity) caused by the wind making 
it extremely difficult to obtain good results on a syntonic receiver. 

Coberers have long been considered as constituting almost the 
essential basis of electric space telegraphy, and although many 
other detectors of electric waves existed, noue of them possessed & 
sensitiveness which even approached that of a coherer, aud most of 
them were also unsuitable for the reception of telegraphic 
messages 

With a view to producing a receiver which could be worked at a 
much higher speed than a coherer, I was fortunate enough to 
succeed in constructing a magnetic detector of electric waves, based 
on a principle essentially different from that of the coherer, aud 
which I think leaves all coherers far behind in speed, facility of 
adjustment, and efliciency when worked in tuned circuits. This 
detector, wbich I bad the honour of describing in detail before the 
Royal Society yesterday, possesses, I believe, a sensitiveness which 
surpasses that of the best coheiers. 

The magnetisation and demagnetisation of steel needles by t!e 
effect of electrical oscillations has long been known, and was noted 
especially by Prof. T. Henry, Aloria, Lord Rayleigh and oth: rs. 
Mr. E. Rutherford also has described a magnetic detector of electric 
waves based on the partial demagnetisation of a small core com- 
posed of fine steel needles pr»viously magnetised to saturation. By 
means of a magnetometer, Mr. Rutherford succeeded in 1895 in 
tracing the effects of his electrical radiator up to a distance of tbree- 
quarters of a mile across Cambridge. 

But Mr. Rutherford's arrangement is not suitable for the reception 
of telegraphic messages in consequence of the fact that a careful 
process of re-magnetisation, which requires some time to effect, is 
necessary in order to restore its sensitiveness after the receipt of 
each impulse Mr. Rutherford's arrangement is also considerably 
less sensitive than a coherer. 

The detector which I am about to describe is, in my opinion, 
based upon the decrease of magnetic hysteresis which takes place 
in iron when under certain conditions it is exposed to the effect of 
high frequency oscillations or Hertzian waves. 

As employed by me, it has been constructed in the following 
manner:—On a core of thin iron or steel, but preferably hard- 
drawn iron, are wound one or two layers of thin insuiated copper 
wire. Over this winding insulating material is placed, and over 
this again another longer winding of thin copper wire contained in 
anarrow bobbin. The ends of the winding nearest the iron core 
 &re connected, one to earth aud the other to an elevated conductor, 
or they may be connected to the secondary of a suitable receiving 
trai sformer or intensifying coil, such as are employed for syntonic 
wireless telegraphy. The endsof the other winding are connected 
to the terminals of a telephone or other suitable receiving instru- 
ment. Near the end of the core, or in close proximity to it, is 
placed a horse-shoe magnet, which by a clockwork arrangement is 
8S0 moved or revolved as to cause a slow and constant change or 
successive reversals in the magnetisation of the piece of iron. I 
have noticed that if electrical oscillations of suitable period be 
sent from a transmitter, rapid changes are effected in the magnetisa- 
tion of the iron wires, and these changes necesearily cause induced 
currents in the windings, which in their turn reproduce on the 
telephone with great clearness and distinctness the telegraphic 
signals which may be sent from the transmitting station. Should 
the magnet be removed or its movement stopped, the receiver 
ceases to be perceptibly affected by the electric waves, even when 
theee are generated at very short distances from the radiator. 


(To be concluded.) 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS. 1902 


esly or shis journal by W. P, TRoMPSsOX & Co., Electrical tient 
tag rege HI Holborn, I. ondon W.C., snd at Liverpool, o wham al! 
inquiries should be addressed. 


14,158. ‘Improvements in brakes for railway trains, electric cars, and the 


Ike.“ E.HoLDpEN. June 28rd. 

14,194. "Improvements in electrical interrupters.” L. G. NriLsow and I. H. 
Kun. June rd. (Complete.) 

14,195. " Improvements in controllers for electric motors.“ L. G. Nu. Sox and 


I. H. Kun. June rd. (Complete.) 


Ll 


14,196. Improvements in driving mechanism for electric vehicles.“ L. G. 
NILSSON and I. H. Kum. June 28rd. (Complete.) 


14,201. Improvements relating to trolleys or collectors for overhead electric 
conductors.” A. FayoL, June 23rd. 


14,202. “ Improvements in self-regulating dynamos, specially 3 to 
electric lighting of trains.“ H. LEITNER and R. N. Lucas. June 


14,208. "Improvements in electro-gasoline vehicles.“ L. G. NiLsoW and 


I. H. Kun. June 28rd. (Complete.) 


14,205. Improvements in and relating to electrical sparkin 
explosion engines.” H. C. BrastEr. (Date applied for under 
1901, February 11th, 1902, being date of application in France.) 
(Complete.) 


14,228. ''Improvements in electro-msgnatic friction clutches.” W. SCHUSTER 
and H. Ast. June Ard. Complete.) 


14,270. ‘Improvements in generators of electric currents. 
June 24th. ` 


14,254 " Improvements in and relating to the generation of electricity.“ 
J. MacponaLp, June 24th. ; 


14.286. Improvements in and connected with the control of electricall 
propelled vehicles and trains." T. A. Hearson. (F. J. Sprague and E. R. 
Carichoff, United States.) June 24th. 8 


14,299. Improvements relating to the control of the speed of electric 
motors." H. H. Lake. (General Electric Company, United States.) June 94th 


14,294. ‘Improvements in or relating to regulating devices for dynamo- 
5 F H. H. Lake. (General Electric Company, United States.) 
une 24th. . 


14,295. "Improvements in electric protection devices." 
(General Electric Company, Uuited States.) June 24th. 


devices for 
tents Acta, 
June 28rd. 


E. W. Surrn. 


H. H. Laxe 


14,298. “Improvements in or relating to systems of electrical distribution.” 
H. H. Laxe. (General Electric Company, United States.) June 24th. 

14,297. "Improvements in electric time switches.” C. F. Hgats. June 
24th. (Complete.) 

14,819. ‘Improvements in electric incandescent lighting devices." C. 
SCHWABE., June 24th. 

11,926. “Improvements in switch-holders for incandescent lamps.” O. 
ZIELINsKI, June 24th. 

14,329. “ Improvements in storage batteries." G. C. Maaxs. (The Smith 
Storage Battery Company, United States.) June 24th. (Complete.) 


14,884. “ Improv: ments in or relating to trolley wheels for eleotrio tram- 


cars," F. J. W. HarcH. June 24th. 

14,844. “Improvements in or relating to electric arc lamps." H. Bremer. 
June 24th. fi 

14,848. ‘Improvements in electrically-driven centrifugal machines,” J. 
LaipLAW,. June 24th. 


14,349. * Improvements in electrostatic apparatus for measuring potentials.” 
J. FkkaUsoN and KELVIN X J. WHITE, LTD. June 4th. 


14,378. “Improvements in the modes of, and in apparatus for regulating the 
charge and discharge of storage batteries u: ed in conjunction with d o- 
electric machinery for supplying electric energy." THE LANCASHIRE Dynamo 
AND Motor Comrany, LIMITED, and R. 8. ¥cLsop. June 25th. 


14,374. ‘An improved swivelling electrical collector trolley head." Tax 
NationaL Rath AND TRAMWAY APPLIANCRS COMPANY, LIMITED, and P. 
MeCrLLoch. June 25th. 


14,884. "An apparatus for observing the sparking of uiua pugs of motors 
E removing them from their ber.hs in the motors.“ C. FRANKLIM. June 
26th. 


14,386. “Improvements in or relating to the eleotrolytic manufacture of 
chlorates and percblorates." P. L. E. LxpkRLIN. (Date applied for under 
Patents, &c., Act 1901, January 8th, 1902, being date of application in France.) 


June :oth. (Comple te.) 
14.387, “Improvements in or relating to the electrolytical manufacture of 
chlorates and perchlorates.” P. L. E. L&pERHLIN. (Date applied for under 


Patents, &c., Act, 1901, January 8th, 1902, being date of application in Franoe.) 
June 25th. (Complete.) 


14,401. 
June 25th. 

14,426. ‘Improvements in carburettors for motor cars and other purposes.“ 
J. DUFFIELD, J. F. BENNETT and H. S. Mook WOOD. June 25th. 


14,430. “Improvements in type printing telegraphic instruments.” F. H. W. 
HicGins, June 25th. 


"Improvements in electric incandercent lamps." R. B. Roxsr. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Bpecifications may be obtained of Messrs. W. P, Thompson 
and Co., 828, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). 


8,207. ''improvements ia insulated electric conductors and prevess of aad 
ratus fer making the samo." W. 8. Clark and G. H. Ragtey. Dated May Sd, I. 
Conductors are covered with amorphous cellulose (pyroxiin) dissolved in methyl, 
alcohol and amyl acetate. The wire is fed from a drum through a co 
bath having a grooved roller provided with scrapers. The coated wire then 
passes over a heated plate or other drying apparatus. The conductor then 
1 to a testing bath containing mercury or water, by which any flaws are 
etected. The take-up drum is provided with a travelling guide traversed by 
means of a screw sbait. The screw shaft is driven by one or other of two 
pulleys provided with straight and cross belts, either pulley being put into 
engagement by a clutch operated by a slide rod provided with adjustable stops 
and a detent held in position by a jockey roller. 16 claims. 


8,208. ‘‘improvemente ia high potential electric switehes er olrenlt-breakers.” 
E. M. Hewlett. (British Themeon-Mouston Company.) Dated May Sd, 1900. The 
switch, which is adapted for high potential currents, is d with the 
breaking points in closed vessels containing oil, and is operated preferably by 
pneumatic means controlled from a distance. The fixed and movable contacts 
are e mounted that they may be safely disconnected from the circuit leads. 
24 claims. 


8,226. “improvements la plates for socendary batteries." P.Sebaitt, Dated 
May 3rd, 1900. The electrodes of second atteries are each made of lead 
‘Cast in the shape of a rectangular casing in which the active material is pi 
The larger sides of the casing are provided with conical holes having burra by 
forcing the metal inwards. The holes serve for the access of tbe electrolyte 
and the burrs prevent the escape of the active material. The active material 
for the negative plates is a mixture of 8 per cent. of litharge, and thas for the 
purs plates is a mixture of 80 per cent. of minium and 20 percent. of Hitharge. 

claim. 
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PROVISIONAL ORDERS, 1902. 


THE Board of Trade have issued the usual return, for the 
current year, of applications for provisional orders submitted 
to Parliament in the present session. 

There are several points of especial interest in the 
decisions of the powers that be, that establish new precedents 
for the future, The number of applications shows a con- 
siderable falling off from last year, when 98 provisional 
orders were granted, against 64 only in the present session. 

Local authorities applied for 45 orders, of which 41 were 
granted, and the reasons for the refueal of the four applica- 
tions thrown out are significant. Private companies applied 
for 22 orders, every one being granted ; in oue case, where 
it was desired to incorporate two districts in one order, the 
Board of Trade objected, and, in consequerce, two orders 
were granted, making 23 in all. Local authorities attempted 
to obtain competing powers in the cases of Pokesdown 
(Bournemouth), Chiswick, St. Olave, and Southwark, but 
they did not succeed in either case, the applications being 
opposed by companies authorised to supply the respective 
districts, 

In another case (that of the Corporation of Camberwell) 
the Board of Trade imposed conditions with respect to com- 
panies in possession, which the local authority objected to, 
and therefore abandoned their application. 

The Electric Lighting Act, 1888, disposed of all question 
of a monopoly in the supply of electricity, the terms of the 
Act being unequivocal on the subject. The clause reads as 
follows :— 

“The grant of authority to any undertakers to supply 
electricity within any area, whether granted by license or by 
means of a provisional order, shall not in any way hinder or 
restrict the granting of a license or provisional order to the 
local authority or to any company or person within the same 
area.“ 

No doubt the circumstances of each case rendered it. in 
the'interests of the several localities, advisable to protect the 
companies from municipal competition; but it must not b 
overlooked that in principle no monopoly in the supply of 
electricity has legislative sanction. 

Competition has been allowed in several cases, especially 
within the metropolitan area, where it was considered 
desirable to give consumers the opportunity of obtaining a 
supply under either the alternating or continuous current 
systems; under the altered circumstances of the present 
day when long distance transmission and the supply in bulk 
are likely to supersede the old methods, it will be impossible 
to prevent competition between the great power distributors 
and those who adopt small loca! generating stations. 

Parliament does not do things in a hurry, and the political 
influence of local authorities is at all times a powerful brake 
upou its speed, but sooner or later improvements must 
be recognised, and the best systems prevail. 

The important developments in the generation and dis- 
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tribution of electricity account, no donht, for the falling 
off in the number of applications for provisional orders for 


isolated towns, and we may expect that in the near future 


the great power companies will be the principal applicants 
for powers to distribute, as well as to supply electric energy 
in bulk. 

There are probably other reasons which immediately affect 
the number of applications for powers, apart from the 
consideration of the future comprehensive method of supply. 
Local authorities are perhaps pausing in their eagerress to 
trade in a business which experience proves to he not quite 
so profitable to the ratepayers as they supposed. The 
difficulties in building up a business involving a change of 
habits and considerable expense to the consumers, are becoming 
more apparent as the annual results are analysed. The local 
authority feels all this more keenly than the expert company, 
for it is hampered in many ways in having to borrow and 
repay the necessary capital, restricted in such matters as 
the wiring and fitting of consumers’ premises upon hiring 
terms, and unfitted for pushing a business it does not under- 
stand.  Ratepayers are getting shy of the speculation at 
their risk, and are becoming more pronounced in their 
opposition to the raising of loans for such purposes, 

The annual accounts of the Electric Lighting Committees, 
when investigated by competent and independent experts, 
warrant the suspicion of the ratepayers that little reduction 
in their burdens will come from trading in electricity, and 
some of the Councils are transferring their provisional 
orders to private companies competent to organise and carry 
on the business properly. In the present return of the 
Board of Trade transfers of provisional orders from local 
authorities to companies are notified in the cases of Airdrie, 
Ambleside, Birkdale and Ilfracombe, and others are agreed 
upon including St. Albans, Aylesbury, Chichester, &c., 
whereas there is no instance of a transfer from a company 
to a local authority. The Denton order taken in 1897 by 
the Urban District Council has been transferred to the 
Manchester Corporation. | 

The case of Pokesdown, already referred to, has a further 
interest, inasmuch as it was granted to a company, although 
the consent of the local authority was refused, the Board of 
Trade exercising their right to dispense with such consent 
. under the circumstances of the case. 

The application of the Bermondsey Corporation for an 
extension of their powers to their new area of Rotherhithe, 
ig of especial importance, because the opposition of a gas 
company in their capacity of ratepayers resulted in Parlia- 
ment imposing a practically unworkable condition, viz.,that 
the price charged to the consumer should be such as to 
prevent loss to the ratepayers. This places the local 
authority on the horns of a dilemma, for if they charge too 
high, they will not get customers, and unless they do, they 
cannot cover working cost, interest, sinking fund, and 
depreciation. This is a severe blow to municipal trading in 
electricity, for if the gas, railway, and other large ratepayers 
combine against the grant of provisional orders to local 
authorities, they will no longer be granted. 
= The interesting case of the Rhondda Valley Tramway 
Bill is important in its bearing upon the question of the check 
it gives to reckless borrowing by local authorities for specu- 
lative purposes. 


The Committee did not think that the Council should 
expend £290,000 in constructing tramways which might 
not pay, but approved the preamble of the Bill, subject to 
the ratepayers being protected from loss, by the grant of a 
lease for 42 years toa company upon such terms as would 
be adequate for providing the requisite appropriations, sinking 
fund, &c., the company being compensated on the termina- 
tion of their lease on the terms prescribed in Section 43 of 
the Tramways Act, 1870. 

The close of the South African War appears to have 
stimulated municipal borrowing, the loans for the six 
months ending June 30th last being £3,767,269 in excess 
of the amonnt raised in the corresponding half-year of 1901. 
The rates of interest have varied considerably, 8 per cent, 
stock being issued at 90 in the case of Taunton, up to 99 for 
a loan to the Corporation of London. 

Local authorities have to pay much higher rates of interest 
now than was the case a few years ago, when loans were 
obtained by a small borough at 1054. 

The efforts that are being made to render borrowing by 
local authorities easier, by extending the period for repay. 
ment, and especially in suspending the sinking fund during 
the first two or three years, would, if successful, have s 
dangerous tendency in removing the checks upon reckless 


trading and giving to the accounts for the time being 
a deceptive character. | 


———— — — 


The Castelli ON 
Receiver. 


another page we publish some 
notes by Mr. Sullivan upon the Castelli 
tube, or new microphonic receiver, for wireless tele- 
phony. This instrument is a radical departure, which seems 
likely to have far-reaching results in aerology. Curiously 
enough, but for a recent controversy in a lay journal, we 
might not have heard for some time to come of the new 
apparatus and the important results obtained with it, 
although the admission of Messrs. Marconi & Co. that in 
their fascinating trans-Atlantic experiment of last winter 
they had employed a /e/ephone us the receiving instru- 
ment in Newfoundland first excited inquiry as to the 
particular type of receiver with which the telephore was 
joined up, when the now historic S'S' S. . .. in the Morse 
code alphabet were transmitted from Cornwall, whether 
through the medium of the ether or the earth. As regards 
the susceptibility to atmospheric disturbances of the present 
filings coherers, the paper read by Captain H. B. Jackson, 
R.N., F.R.&, before the Royal Society in May last, and 
now just published, * On Some Phenomena affecting the 
Transmission of Electric Waves over the Surface of the Sea 
and Earth," throws waves of /iyit upon the serious interference 
with signalling which is experienced from this cause, even 
in the Mediterranean. Captain Jackson's paper, which 
teems with practical information and suggestive ideas, 
is the more valuable because he was the earliest naval 
officer and independent worker in what is now termed 
wireless telegraphy. It must be satisfactory to know that 
as our own navy was the first to independently and officially 
recognise the advantages on warships of wireless signalling, 
so since then has it maintained its lead in this new field. 
We must heartily congratulate the Italian navy and 
Semaphorist Castelli upon the practical success of his 
brilliant and original idea. Speaking of the Castelli 
invention, the Pall Mall Gazette of the 10th inst. s8y8:— 
* One interesting feature of the case is that this beautifully 
sensitive instrument is unpatented, and can be employed by 


anyone who chooses to rival Signor Marconi in his efforts t 
annihilate space.“ 
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THE ELECTRIC TRAMWAYS EXHIBITION. 


| (Continued from page 52.) 
-Yesers. Ferranti, Limited, af. 
exhibit of their switchgear 
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Feskantr L.T. SwrrcHEOARD FOR Lone Earon. 


L.T. continuous current board. The H.T. sab-station board 


for use on a three-phase system, provision being made for con- 
‘tolling two in-coming feeders, and the primaries of three stationary 


Fzrrantr H.T, BWITOHBOARD FOR DUBLIN. 


"transformers, connected delta fashion, at the sub-station. A panel 


is provided for a fourth transformer, which can be used as a sub- 
me any of the other three, in case any one of them should 

wa. This board comprises a very compact and easily 
dues feats and safety as regards danger of shock is a special 
dure, all live parta being placed at the back of the cells, and out of 
„seach of the attendant. Great care has been taken to provide a 

cell or compartment for each phase, so that short circuit- 


ing between the phases is im pomible, Nineteen similar boards are 


‘#6 present on order for the Dublin Corporation. Three 
; ) . generator 
Panels, forming a section of a L.T. continuous current switchboard 


HiellinWood, had a capital 
manufactures. The two main 
exhibita werel(1) the Ferranti patent H. T. sub-station board, (2) the 


are shown. One pole of the machine is provided with a combins- 
tion switch, which can be either as a hand release switch 


or by an automatic attachment placed in the panel below. The 


other pole of the machine is provided with a knife or 8 
switch, a contact being provided in the 

The above panels have been designed to be operated as follows :— 
When it is required to put a machine on to the bus bars, the 
V deca m is first closed ;- iud machine is 5 u od 
voltage, the knife or paralleling switc placed on e 
ing contact. Wnen the machine is at the same voltage as the 
bars, this switch is finally closed. Should there then ibeliany fault 


DIAGRAM OF CONNECTIONS AND OChoss-SEOTION or BWITOHBOARD 
FOR Loxa EATON. 


in the circuit, the automatic switch at onoe opens. It will be seen 
that with the above arrangement no plugging devices uired, 
and that the possibility of the switchboard attendant cabin: mis- 
takes is reduced toa minimum. The machine ammeter is placed 
above the switches. A fuse may also be used if required, and 

laced below the knife switch. The bus bar voltmeter and parallel- 
ing voltmeter will be seen on the top of the board, within easy 
view of the attendant. Among the other exhibits on the stand 
were two rheostats of the Ferranti o type, in which the regu- 
lating switch and rheostats are comb in one apparatus No 


bunching of connections whatever is i 
is necessary with a rheostat of 


the Ferranti boards, and Ferranti edgewise ammeter in i 
case, intended for use on boards with pressures up to 10,000 volta, 
entirely insulated from the 


moving parte of the instruments. A group of Ferranti continuous- 


Messrs. Ferranti also exhibited a piston crossh 
necting rod of one of the four 2,500-LH.P. us dn which thes have 
in hand for the London County Council tramways, 


The exhibit of the Bergish Steel Foundr ictori 
Street, B.W., included a good selection of steel" * 


to be so high. The tensile strength of very soft casti 
raised to over 65 tons persq.in. The suitability of glia 
for tramway and railway wheel oentres was illustrated by some 
finished samples showing the high polish obtainable with it. 
Bome of the samples were twi in & remarkable way to 
show the treatment this steel will stand in its cold state. The eleo- 
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tric motor castings show thicknesses of § in. close to the thickest 
parts of the castings. The machined surfaces indicate evenness, 
freedom from blowboles, and even softness throughout. The per- 
centage of carbon is stated to be below 0:2 per cent. 

Of special interest to tramway engineers was the firm's H. B." 
combined (compressed air) braking, sanding and life guard lower- 
ing apparatus, to which we made brief reference last week. It 


consists of geared compressor, compressed air reservoir, regulator 
-and controller valve, brake cylinder, sanding tubes and fender 


cylinders. The controller valve has six positions:— Moving the 
handle to the right of No. 3, the “stop” position, “ exhaust” 
and sanding positions are reached. The latter are for the pur- 
pose of sanding the rails before starting, or while ascending an 
incline. Moving the handle to the left of the “ stop” position, the 
first braking position is reached, and then the second braking 
position. With both of these movements automatic sanding of the 
rails takes place. Should there be danger of a person getting under 
the car, the controller valve would be moved beyond the second 
“ braking" position, and compressed air admitted to the fender 
cylinders, whereupon the would be rapidly lowered and held 
down with a force of up to 100 lbs. This effectually prevents 
limbs of persons getting below the fender. It is difficult for the 
car driver to mske a mistake with his apparatus, as be cannot 
“brake " without sanding, and cannot lower the life guard without 
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BERGEH LIFE QUARD, OPERATED BY COMPRESSED AIR. Fia. 1, 
ELEVATION; Fic. 2, Puan. 


having first passed the brake positions. The automatic sanding 
of the rails, when braking, is, of course, a great advantage on greasy 
roads, where the best brake would be of no use unless sanding 
was done at the right time and place. The weight of the apparatus 
is given as below 4 cwt. Locking of the wheels can easily be 
avoided by setting the regulator valve at a moderate pressure. The 
brake cylinder with this pressure must be incapable of locking the 
wheels under any circumstances. l 

As advantages generally inherent to compressed air brakes, it is 
claimed tbat the source of energy supplied to the brake is inde- 
pendent of the current supply, and therefore available not only 
while the trolley is off the line, or the motor switched off, but also 
when the car is moving at a very low speed, which would not be 
sufficient to use the motor as generator for braking purposes; 


the air gauge in front of the driver is of great moral importance, 


and the whole apparatus is so simple and easily understood in all its 
details by drivers, that panic is declared to be out of the question. 
Practical resulta are claimed to support thistheory. Another advan- 
tage claimed for such brakes is that the motors are allowed to cool 
down while the car descends hills, and motor gepairs are greatly 
reduced. | 

Fuller details of this apparatus are given in an illustrated 
pamphlet issued by the firm, from which we gather tbat there are 
over 2,500 equipments in use, and over 1,800 trucks fitted with it 


on the Continent alone. Special success is claimed for it in Berlin, 
where, after a trial of three years with 100 care, the system has been 
extended to 700 cars. The chief engineer of tbe Berlin Tramway- 
Co. mentioned this brake at one of the meetings of the recent Inter- 
national Tramways Congress, and spoke very favourably of it. We 
are informed that the brake can also be arranged as an automatic 
brake, not only as regards braking and fender-lowering arrangement: 
on the motor cars, but also with regard to the trailers. For this 
purpose the trailer would have to be fitted with its own air reser- 
voir, and with a tap or valve which would close automatically 
whenever the drawbar enapped. The closing of this valve would have 
the effect of putting the trailer's brakes on automatically. This 
system is not concerned with any particular brake block, and is 
stated to be equally suitable for wheel, track, or other brakes. 

The United States Metallic Packing Co., Ltd., of Soho 
Works, Bradford, exhibited working models of their metallic 
packing, which is in service at some 70 electric lighting and 
power stations, including such planta as that at Manchester, where 
the engines at all three stations, Dickinson Street, Bloom Street, 
and Stuart Street will be equipped with this device. The packing 
has been very extensively adopted for the largest and most powerful 
of the recent additions to the British Navy, and there was on 
exhibition a set of internal parte, duplicates of those supplied for 
H. M. S. Terrible. On the European Continent and in this country 
the system is running with steam superheated to 700° F., and with 
steam pressures up to 300 lbe. per sq. in. The company also exhi- 
bited their portable power drill, which works with steam or sir. This 
machine is one of the most powerful of ite class now on the market ; 
it can drill a hole 1 in. diameter, 2} in. deep in.cast-iron in 30 
seconds, with an sir pressure of 80 lbe. per sq. in. Other exhibits 
were the Monarch pneumatic chipping and caulking hammer, and 
the C. and I. portable electrical drill, which was shown in operation. 
This machine consiste of an electric motor, sliding shaft and uni- 
versal movement drill head. The motor is carried on two horizontal 
centres by a frame which may be moved at will in a complete circle 
on the carriage proper of the motor. On the top of the motor isa 
bracket carrying a hollow sbaft, provided at one end with a spur 
wheel, which is driven from a pinion on the armature shaft, 
Through the hollow shaft slides a long shaft, the extreme end of 
which is connected with the drill head. The long shaft is slotted 
for nearly its whole length to fit a key on the inside of the hollow 
shaft. Thus the motor drives the hollow shaft by means of a 
pinion and spur wheel, the hollow shaft drives the long shaft by 
means of the key and slot, and the motion is transmitted to the 
drill head. The drill head is constructed with two pairs of bevel 
wheels (four wheels in all) in such a manner that the drill may be 
turned through a complete circle in a plane at right angles to the 
long shaft, and through an almost complete circle in the same plane 
as the long sbaft. The switch for stopping and starting is fixed 
direct on the drill head, thus giving instant control to the man who 
is drilling. With this apparatus it is possible to drill in almost any 
conceivable position; the motor may be in any position on the 
ground, or detached from its carriage (which can be done instantly) 
and slung up in the air. The power of the drill is 14 f. H. ., and. 
thus will take approximately 1,300 watte. The cost of electrical 
power per B. of T. unit in most English towns with corporation 
supplies, averages 14d. per hour, so that the energy to run the drill- 
ing machine will cost less than 2d. per hour. 

essrs. Doulton & Co., Ltd., of Lambeth, S.E., were, of 
course, in evidence with their so extensively used stoneware conduits 
for electric lighting and tramway systems; also troughs for laying 
cables on the solid system, insulators for lighting and traction 
work, their patent water-softener, and other familiar lines. One of 
the items shown was a full-size section of an 18-way conduit, con- 
structed of three-way ducts built up in concrete, as carried out by 
them for various electrical tramways. 

Messrs. Fleming, Birkby & Goodall, Ltd., of Liversedge, York, 
showed their patent oilless (carbonated) trolley bushes or bearings, 
and overhead pulleys for tramway propulsion, which are being 
largely used by tramway engineers, because of their "oilless" 
lubricating qualities which ensure cool running with economy 
and durability. In the accompanying figure we show one of the 
bearings, as supplied for machinery shafting, motors, turbines, 


OILLESS CARBONATED BEARING. 


engines, &c., the principle being applicable to every type of 
rotary or sliding motion. Several styles of the Birkby trolley were on 
view, one being the self-righting head, fitted with complete or 
partial swivelling motions, also for swivelling on a steel 

instead of the usual flange; another employing Birkby’s patent 
disc trolley wheel, in which the centre or wearing part can be 
renewed without necessitating the scrapping of the remainder of 


_the wheel. 


The Glacier Anti-Friction Metal Co., Ltd., of 91, Queen 


Victoria Street, E.C., showed their glacier anti-friction me 


which is especially suitable for lining truck brasses, armature 
bearings, and, in fact, the bearings of all classes of high-speed: 
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electrical machinery. It is being used by a large number of English 
axi French tramways. ea Eon made a display of finished 
bench lined with glacier metal. tea ca 
Street, E.C., showed a model of their well-known wafer-tnbe steam 
boiler, fitted with a B. & W. patent superheater. i NE 
The Hadfield’s Steel Foundry Co., Ltd., Hecla Works, Shef- 
feld, showed samples of the Hadüeld's improved patent point, 
10 ft, 200 ft. and 250 ft. radius, for ordinary girder rails and for 
the Demerbe rails, pointa fitted with a manganese steel renewable 
intersection piece and connected movable pointe. The Hadfield's im- 
patent points exhibited were made throughout of Hadfield’s 
manganese steel, a material which is exceedingly tough and 
extremely hard. This unique combination renders it practically 
mmmachineable, and the most durable material in the market for 
tramway points and crossings. It has been adopted in this country 
by many corporations for their special work. This point, which 
an be supplied in any length from 5 ft. 6 in. to 15 ft., is so 
designed that the tongues are of the maximum strength consistent 
with smooth running, inasmuch as they are the same width on the 
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HapriELD's SPECIAL WORK aT BRADFORD. 


bue for their full length, instead of tapering towards the toe, as is 
wally the case. To give this increased bearing, the body of the 
ay is undercut on each side. Another advantage is, that at the 

end & mild steel renewable bush is introduced, which is 
machined to fit the tongue, and a snug on each side of the point 
makes it impossible for the tongue to move out of its proper posi- 
tion, The box on this type of point gives satisfactory drainage, 
and is so arranged that it is suitable for the mechanism of either a 
movable or an automatic point; the conversion from one to the 
other can be performed in a few minutes without interfering with 
the track or interrupting the ordinary car service. 

Sereral examples of the Hadfield and Hatton type of combined 
Mleplate and crossing were shown. It can be fixed in position 
very readily, the amount of material on the surface is reduced to a 
minimum, and efficient anchorage is obtained. Hundreds of these 
pa have been supplied to the principal corporations in the 


The drain mils and drain boxes exhibited were of the Hadfield 
patent design, of which a considerable number are in use; besides 
giving efficient drainage, the box is also an effective gas trap. 
Photographs were shown illustrating some of the special track work 
constructed and supplied to, amongst others, the following Corpora- 
Hons :—Sheffield, Bradford, Nottingham, Cardiff, Doncaster, Stock- 
port, Newcastle-on-Tyne, &. 

We give a view of a complicated lay-out put down at Bradford 

Mesers Hadfield. 

The Hadfield's special car wheels shown were of the most improved 
pe composed of a cast-steel centre and fitted with a rolled-steel 
= The makers have supplied several hundreds of these car- 

eels, none of which, they say, have failed to give satisfaction, 


and they are prepared to guarantee their mileage. This, of 
course, varies scootding to the gradients on which the ves 
are run. 

On Stand No. 85 were exhibited a set of Hadfield's car wheels 
which, for every jth in. wear per side, have given a mileage of ' 
miles Up to date, although only about half worn out, they have 
35,000 ailos Another interésting feature of these wheels is thefact 
that they have never been in the lathe, and the tread and flange are 
still in good condition. “= 

Several designs of tie-bars are shown. Other items included in 
the Exhibition were illustrations of various 8 of joints, samples 
of beat cast-iron. brake-shoes, best toughened cast-steel flangeless 
wheels suitable for tar wagons and barrow wheels, as well as cases 
containing samples of the various classes of hammers, picks, saw 


1 
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- blades, chisela, tools, &c., which Messrs. Hadfield are in a position 


to supply. nr t 
At the stand of. Messrs. Foxcroft & Duncan, of Queen's Road, 

Dalston, a large variety of measuring instruments were exhibited. 

These included ammeters and voltmeters for central stations, of the 

sector pattern, with illuminated dials ; dead- beat moving-coil instru- 
menta of the edgewise and circular pat- 
terns; spring and gravity-controlled instru- 
ments, hot wire voltmeters, and portable 

instruments of various types. The figure 
herewith shows one of their latest type of 
moving-coil dead-beat recording instru- 
ments for direct carrent. Other exhibits 
were examples of their hatchet and quick- 

break jswitches, auto. cut-outs and circuit- 
breakers, ‘ Phoenix,” “ 8.8." and Sappho" 
open and enclosed arc lamps, and switch- 
boards. 


Foxcrort & Duncan DEAD-BEAT 
RECOBDING INSTRUMENT, 


Messrs. Francis Morton & Co., Ltd., Garston, Liverpool, 
showed steel poles for arc lamps and telegraphs constructed of 
riveted steel tubes with cast-iron bases, which screw on the bottom 
tube for fixing into the ground. These poles are made of lengths 
from 15 to.60 ft., 3 in. diameter at the top, and tapering at the rate 
of 11 in. in 8 ft. Over three-quarters of a million similar poles hav: 
been supplied to the telegraph department of the Indian Govern- 
ment by the company. Photographs and models of car sheds, iron 
buildings, fencing, &c., were exhibited, and specimens of un- 
climbable railings and gates. 

The swinging conveyor shown in operation by Mr. G. F. Zimmer, 
of 82, Mark Lane, E.C., was a remarkable device. It con- 
sisted of two long troughs, mounted on numerous inclined 
spring legs; these were kept in rapid oscillation by a small 
«rank and connecting rod, driven by a belt and pulley. The 
material to be conveyed was simply placed in the troughs, along 
which it travelled at a steady speed, the two troughs being 
arranged so as to carry the same material round indefinitely, 
Such trough conveyors can be built 300 ft. in length in one piece ; 
they take very little driving power, have no bearings to lubricate 
(except the two which carry the crank shaft), and require no 
attention. The conveyor can be inclined at a considerable angle 
with the horizontal, without interfering with its working, and is 
suitable for carrying all kinds of solids, as well as coal and ash. 

Messrs. Holden & Brooke, Ltd., of Sirius Works, West Gorton 
and 110, Caunon Street, E.C., brought prominently before tramway 
power station men their steam fittings and specialities. Their 
exhaust steam feed-water heater has recently been adapted for the 
Manchester, Kalgoorlie (W.A.), and: other electric generating 
stations. One of these, of the vertical pattern, for 150 gallons of 
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water per hour, and one of horizoatal pattern for 100 gallons, were 
shown. The advantages of this heater are a floating head, with 
straight tubes free to expand and accessible internally for cleaning 
out scale so as to enable the efficiency of the apparatus to be main- 
tainod. The oil separater. and nfomstic discharger forming 
Brooke’s complete system for the automatic extraction and ejection 
of oil from exhaust steam were exhibited. The discharger was 
shown in operation under vacuum, and provided with glass casing 
to exhibit the working of the automatic gear. The discharger is 


OIL SEPARATOR. 


Vacuum DISCHARGER. 


Pafanr Eixnavsr Heap. AUTOMATIC INJECTOR. 
Hornen & Baooxn’s Sram FITTINGS. 


| ed to automatically ejeet the collected oil and water wben 
‘separator is placed between the and condenser. It will 
drain exhaust main poeketa, “ triple effects," or other chambers 
ander vacuum, and live steam may be admitted to assist the dis- 
charge. The exhaust head is for attachment to the open ends of 
exhaust pipes, atid prevents the ejection of grease and water upon 
A number of these exhaust heads are 
at on municipal electricity stations. Other exhibite at this 
stand were Breoke’s patent separator or steam dryer, “high- 
and the Sirius injectors. 
easrs. Estler Bros., of 25, Laurence Pountney 
Lane, E.C., there was a good deal of Ambroin line material such 
as is doing service on many of the more important tramway systems 
in the conntry ; third rail insulators, trolley standards, Wilkinson's 
trolley head, feeder pillars and section boxes, also the Garton 
Fightning trolley arresters, but the more impressive features were the 
Taylor truck and the Hewitt and Rhodes pneumatic slipper brake. 
The Taylor truck has no solid forged side frames, but these consist 
of standard sections of steel, the advantage being that when repairs 
are required to be made owing to accident or ordinary wear and 
they can be! readily carried out without waiting for special 
Soy forgings. All parts of the truck are lipped and shouldered, 
one piece resting on another, and arranged to take the strain edge- 
The various of the truck are held together by heavy 
bolts and nuts, the nuts being placed on the outside where they can 
readily be examined. The frame is rigidly connected at the four 
corners by heavy end bars, which keep the truck absolutely square, 
and the axles always run el to each other. The car body is 
not, bolted on to the side e, but simply rests on the four full 


; 


elliptic springs at the corners, and is only fixed to the truck by the 
bolts in the centre of the two end bars, This arrangement prevents 
the car body from being strained in any way when rounding curves. 
The springs are entirely elliptic. The truck frame is suspended at 
four points on each side, at each end of the half elliptic springs over 


the journal boxes, through swinging shackles. The experience gai 
in the construction of railway rolling stock has proved that elliptic 
springs tend materially to lessen the wear and tear. As the car 
body is not bolted to the side frame, it is said that not the slightest 
shock is transmitted,to the car. The half elliptic springs receive 
it, but do not transmit it to the car. Tkis enables the car to ride 
very steadily with a marked absence of teetering or pitching. The 
absence of teetering again increases the life of the motors and 
gears, as the load does not come alternately on the fore and aft motors, 
The J. G. Brill Co., of 110, Cannon Street, had a special display of 
their well-known trucks, of which four were shown. One of these 
is their solid forged-frame No. 21 E motor truck, with equal 
wheels, for two motors; another is their 27 G bogie truck, for a 
four-motor equipment, with the motors outside the axles, 
and having a wheel base of 4 ft. The Brill maximum traction 
truck, arranged for receiving a plough for use on conduit lines was 


shown, and a high-speed truck, type 27 E, The latter, which we 


illustrate, as used on the Brooklyn Elevated Railway, has the axle 
boxes fitted to receive third rail eontact shoes; a special feature is 
the equalising bar and spring device, peculiar to the Brill design, 


Britt Hicu-Srsep Tauck. 


and well shown in the figure. It is claimed that this system of 
spring-suspension reduces the tendency of the car to roll on the 
springs, and gives greater lateral stability to the car body, the 
spring base being exceptionally wide. The equalisers, carried by 
spring links as shown, have the effect of making the motion of the 
car body only half as much as that of the wheel in passing over 
joints in the rails, &c. This is regarded by the makers as the 
greatest improvement in spring-suspension yet devised. These 
trucks are specially suitable for high-speed electric railway eer- 
vice, and have been applied on various American railways and 
tramways. 

Messrs. Crossley Brothers’ exhibit consisted of a double- 
cylinder vertical gas engine coupled to a dynamo for electric 
lighting ; one of their standard high-speed electric light gas engines 
of about 30 actual E. p., with starting apparatus; one of their 
ordinary low-speed gas engines of medium size, about 20 actual x.P.; 
one of their smallest gas engines, known as the “H” type, or 
i actual Kr.; and an oil engine of type “UU,” of 23 actual XP. 
complete with ite starter. The moet important of these exhibits, 
and the greatest novelty, is, of course, the vertical engine, which was 
the first of its kind exhibited by this firm. It has many features of 
great interest. The engine has two cylinders, with both connecting 
rods leading on to the same crankpin. The cylinders are 11j in. 
diameter by 15 in. stroke, made with water jackets, and fitted with 
loose liners, in accordance with the. firm's usual practice. The 
engine framing stands on a massiv@awting. The crankshaft is 
made of mild forged steel cut out of the solid. An outside bearing 
is provided, and a pedestal, for carrying the outer end of the crank- 
shaft. The engine is fitted with an efficient high-speed governor, 
by means of which the speed can be adjusted st pleasure, and 
which automatically regulates the consumption of gas in proportion 
to the load on the engine. In addition each cylinder is provided 
with an automatic cut-off valve under control of the governor, 
which regulates the power given out by the working strokes, and 
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enables the engine to run without cutting out ignitions down to, or 
below, half load. Each cylinder is fitted with timed ignition valves, 
and with patent safety gear to prevent it from turning the wrong 
way at starting. The charge is ignited by means of porcelain tubes, 
which are in duplicate, so as to prevent the engine stopping in = 


i, CE 


if 


A WS» 


~ Referring to the firm's other exhibits, the 
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breaking. Very efficient lubrication is provided, 


erent of one tube . 1 
to an oil box, from which it is distributed by 


i being pam 
m ot pi ; 10 80 various parts. The engine has a heavy fly- 
wheel 7 ft Diameter by 21 in. wide. It is built for giving off about 
56 B Hr. when working with producer gas, at a speed of 250 revo- 
lutions per minute. Crossley’s patent starter 
is provided for starting, and the engine has 
Al the usual accessories, such as gas bags, 
silencers, &c. The mecbanical efficiency of 
this engine is guaranteed not under 85 per 
eni snd tbe variation in speed, both 

ical and governing, when running 
ata load between half power and full power, 
will not exceed 1 per cent. The engine is 
coupled by meane of one of Raffard's 

ent elastic couplings toa Mather & Platt 
waltipolar shunt wound dynamo. A very 
nest and light wrought-iron platform is 

vided, with ladder, &c., for getting to 
the cylinder and higher working parta of 
the engine. 


igh-speed engine is built with a single 
- fiy-wheel 6 ft. 9 in. diameter, and has 
all Grossley’s recent improvements. The 

‘engine i» a comparatively recent 
ln to Mesers. Croasley’s list of sizes; 
B Wes designed with a view to meeting the 
for an engine of very small power, 
Te tor amateurs use, and is capable 
rings maximum of 1 E. r. actual. Its 
exemption of gas is in proportion to the 
werk required, and it occupies a very small space, 3 ft. in length 
yen b in. in width. The oil engine is on similar lines to that 
which obtained the first prize at last year's Royal Agricultural 
Society's trials at Cardiff, except that it is stationary instead of 
ble. It has two fly-wheels, 5 ft. 6 in. in diameter, and runs 
at a speed of 180 r. p. m., the consumption of oil being under 
three-quarters of a pint per actual m.P.-hour at full load; this 
enne, we understand, has the merit of being highly economical 
under varying loads, and great numbers are being used both at 
home and abroad. 

Tte Harburg India-rubber Comb Co., of Hamburg, repre- 
ented by Mr. F. Winter, of 8, Redcross Street, E.C., showed 
accumulator boxes and various other ebonite productions used in 
electrical engineering, and an ingenious type of insulator for over- 
bead trolley lines. This consisted of iron links completely 
eacleed in “Griffin” insulating material, a special kind of 
ebonita vulcanised on to the metal; the ends of the links 


" GarrFrIN" LINK INSULATOR AND EAR. 


are gripped in iron or gan-metal straps. Used alone, these 
form link strain insulators; used in conjunction with ears bolted 
through the link, as in the figure herewith, they become double 
pulloff link suspensions, double insulation being necessarily 
provided in each case. The insulators thus formed are both 
mechanically strong and very light; it is stated that 14 millions 
of these have been sold during the last few years. 

The Western Electric Co., of 171, Queen Victoria Street, E.C., 
bad a very varied exhibit, including ceiling and desk fans, arc 
lampe, open and enclosed motors, paper-insulated and other cables, 

hones, and traction material. A handsome portable telephone 


set for field work was shown, as well as the Western Electric system 


of tramway hones, exchange and private line instruments, &c. 
MN of cables laid in wooden and santheaware troughs filled up 
j compound, feeder pillars, joint boxes, &c., were also exhibited. 
gasing by the temperature at the time of writing, we should say 

the large fans shown would be the most highly appreciated 
exhibita at this season. 

Messrs, Askham Bros. & Wilson, Ltd., of Sheffield, had a 
Wriking display of steel work. A special feature was the automatic 
movable point, which can be changed from the automatic spring 
type to the movable type in one minute. Various patent movable 
pes silent automatic points, drain rails and boxes, and examples 

automatic spring points made for a great number of the prin- 


cipal tramway systems of this country were shown: & map of Great 
Britain, showing the places where Messr« Aekham's special work is 
in use, was an impressive witness to their activity, while a number 
of photographs and drawings illustrated the details of some of the 
lay-outs constructed. Special steel joint plates and heel plates, tie- 


AskHAM Bros. & Witson’s SPECIAL WORK AT OLDHAM. 


bars, wheels and axles, platelayers’ tools, &c., form parte of this 
most comprehensive exhibit. The illustration herewith{shows a 
portion of the special work at Oldbam, carried out by!,Mesers. 
Askham Bros. & Wileon, Ltd. wea 
Messrs. Nalder Bros. & Thompson, Ltd., of 34, Queen 
Street, E.C., had an excellent exhibit of instruments of all kinds, 
and of circuit-breakere, &c. Amongst items of special interest, there 
was a large station voltmeter with double illuminated dial, which can 
be turned so as to face in any direction, and is a very convenient 
form of instrument for central station engine rooms. A Board of 
Trade panel was also exhibited, containing an ammeter, voltmeter, 
and the recording instruments necessary for making the tests pre- 
scribed by the Board of Trade. A feature of interest on this panel 
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is a special earth automatic, provided to protect the ammeter in the 
of a large current to earth; if the current 


event of the 


exceeds the safe reading of the instrument, the automati 
circuits the ammeter, thus preventing all damage which mi 
otherwise arise. 

There were several forms of switchboard panels exhibited ; there 


‘was a geaerator panel, containing ammeter, minimum reverse current 


circuit-breaker, tield regulator and D.P. switch, and voltmeter plug 
for plugging on to the station voltmeter, for paralleling the in- 
coming machine; a feeder panel, containing ammeter, voltmeter 
and maximum circuit-breaker and switch; and a motor panel, con~ 
taining starting switch, maximum and no-volt circuit-breaker, and 
the necessary instruments. There were also numerous portable 
instruments, both recording and of the direct-reading type, and 
high pressure voltmeters of various patterns, as well as large edge- 
wise illuminated instruments, which can be made for either direct 
or alternating currents. A large number of circuit-breakers, 
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designed for almost very poesible requirement, were shown, such as 
plain overload or minimum reverse-current type, overload and 


NALDER Bros.’ Mn Crscort BREAKER. 


underload combined, overload with no-volt release, and a small 
type of circuit-bresker, of which forms are made in any of the 
combinations described for the larger type. 

The United Asbestos Co., Ltd., of House, Billiter Street, 
London, E.C., the oldest firm in the European asbestos trade, had 
a most interesting exbibit of all kinds of asbestos goods, india- 
rabber goods, lubricating oils and greases, engineers’ tools, boiler 
fittings . packed and plain), and all engineers’ requisites. 
A large display was made of the company’s well known patent 
“ Eclipse " and Gladiator packings, aud Victor” metallic joint- 
ing materials, which we are given to understand have been in con- 
tinuous use in H.M. Navy for 15 or 16 years past. A new departure 


WATERPROOF 
CANVAS 


CELLULAR ASBESTOS Pipe COVERING. 


in boiler and pipe coverings (see illustration) was also on view. It 
is constructed in such a way as to ensure a large amount of con- 


fined air being around the boiler or pipe, which in itself is an 


excellent non-conductor, and when in combination with the corru- 
gated asbestos. millboard, forms an ideal covering material. Among 
a large collection of engineers’ tools, the new patent “ Salamander " 
self-centring vice is interesting. It is well worthy of the attention 
of all engineers who have occasion to use machine vices. 

The Patent Fibra Pulley Covering Co., of 217, Euston Road, 
N.W., showed two iron pulleys on a shaft, one faced with their 
special material, the other with a naked iron face; with the aid of 
a sbort belt and a set of weights, these were used to demonstrate 
the greater coefficient of friction with the Fibra covering than with 
the bare metal, the ratio between tight and slack side tensions 
when slipping begins being given as about 2:5 : 1 without the cover- 
ing, and from 6:1 to 9:1 when the pulley is covered. The 
reduced bearing friction, increased life of belting, and greater 
power transmitted with a given size of belt are strong arguments in 
favour of the covering, which is specially recommended for use with 
electrical machinery. ce un 

The Crosby Steam Gage and Valve Co., of 147, Queen 
Victoria Street, London, E.C., who are the makers of the well- 
known Crosby steam engine indicators, had a showing on the 
stand of the Sturtevant Engineering Co., Ltd., of indicators and other 
steam specialities. They had a collection of five indicators coupled 
together electrically, showing how diagrams can be taken on five 
indicators simultaneously by operating one indicator only. The 
new reducing gear lately brought out by the Crosby Company 
was algo on view. This reducing gear is attached directly to the 
indicator cock below the indicator, and provision is made for 
adapting the apparatus to strokes from 10 in. up to 72 in. by means 
of a nest of aluminium pulleys, which are attached in a convenient 
form to the main spindle of the reducing gear. The spring which 
provides for the return stroke of the drum is of spiral type instead 
of the coil spring attached on other gears. As being a new thing 
in pressure gauges, the Crosby improved pressure gauge wae 
shown, fitted with two Bourdon tubes, an arrangement which 
allows of tbe use of stouter tubes and fittings. The Bourdon 
tubes are attached to the gauge by means of screwed joints, no 
solder or brazing material being used. The base casting to which 


the tubes are screwed is carried up to the centre of the gauge, and 
vippor asd ques : yia levers. NE been found to 
very sui or high pressure , es in positi 
where the gauge is subjected to à great deal of vibestibn.. The 
renewable seat valve having V-shs seats, known as the Cro 
" spring seat" valve, which was well represented, has been success- 
ful when used with superheated steam. Many samples were shown 
of Crosby “ pop" eaf 


instrumente of various kinds. A convenient form of 
pressure recorder is that in which a circle of graduations sur. 
rounds the recorder chart; the gauge pointer records the actual pres- 
sure at any moment, while the pon arm makes a continuous record 
upon the chart. The Chapman Fullway gate valves, for which the 
Crosby Company are the sole agents in this country, were shown 
for pressures from 60 lbe. to 250 lbe. These valves are similar to 
those now being fitted in many of the steam mains of large electric 
lighting installations. 

The “ New London” dry seat for the tops of electric cars and 
outdoor use generally was shown by the patentee, Mr. Hu. 
Crichton, of 4, Derby Road, Liverpool. This seat is being tried 
on some of the leading tramway systems in the country, and it 
will perhaps be remembered that it secured the prize in the com- 
petition at the Exhibition held in 1900. It is an automatic 
reversing seat, which can be made rigid in fine weather, with a 
reversing back. There are no intricacies in ite action, and nothing 
to readily get out of order. Since the seat was introduced to the 
public in 1900 a number of improvements have been effected. An 
important feature ia that, after considerable experimenting, the 
adaptation of the New London principle to ordinary. electzic-car 
seats has been successfully accomplished. Ordinary Blath seats can 
now be converted into "New London” seats at a moderate cost, 
without removing the seats from their position. 

Card index systems, which might with advantage find a more 
extenmve use in electric lighting and tramway undertakings, are 
shown by the Lyle Co., Ltd., of 26, Harrison Street, W.C., who 
will send a set of catalogues on application; also by the Library 
Bureau, Ltd., of Bloomabury Street, E.C. 

Messrs. D. Bruce Peebles & Co., of Edinburgh, maintained 
the excellent reputation they have established at all exhibitions 
where they have been in evidence. Quite an interesting collection 
of electrical machinery and parts bad been brought together in 


an attractive way. Their three-phase standard P.P.P. motor (350 
B. H. P., 5,000 volts), for coupling direct to a sub-station tramway 


generator, was prominent. It runs at 240 revolutions per minute, 
42 periods, and the design is similar to that supplied to the South 
Walespowerscheme. Their standard 300-Kw. traction generator formed 
a most appropriate exhibit, for machines of this type are on order for 
many tramways. The motor armature and bearings for a 100-B. H. r. 
electric locomotive (500 volts) were shown so that the motor chord 
windings might be inspected. An 184-H.P. three-phase crane crab 
motor, also motors for wiring and other work, a milking booster, and 
many other things were to be seen. 


(To be continued.) 


THE REPORT OF THE COMMISSION ON 


WATER-TUBE BOILERS. 


Ts report, now issued, is not very much in advance of the interim 
report, and suggests a curious inconciwsiveness of ideas on the part 
of the Committee, who are able to confirm the opinions they ex- 
pressed in the interim report. The Belleville boiler, though if 
stands condemned, is let down easily. It is interesting at the 
moment to learn that the Meseageries Maritimes Cie. have rejected 
the Belleville boiler, especially as it was this company’s use of the 
boiler that was always held up as a proof that it was to British 
ignorance that the failure of the boiler in our Navy was due There 
is, however, in the report a list of comparative dieadvantages of 
the Belleville boiler, which are in brief :— . 

Defective circulation and uncertain water-gauge indications. 

Delicate automatic feed apparatus necessary. 

Great excess of pressure in pumps. l 

Great excess of pressure in boiler over that of engines. 

Varying quantity of water in boiler with rate of combustion. 

Separators and blow-omts on main steam pipe to deal with 
priming. 

Constant and excessive loss of water. 

Tube corrosion. 

Costly upkeep. f 

Additional evaporator plant and excessive coal consumption. 

Against these very serious defects are placed the following 


advantages: 


Less delay in steam raising. 

Less damage if struck by a projectile. 

Greater ease of renewal and repair. 

Less weight. High pressure. 

3 area of Er grate. rm 

Several of these advantages are dou . . 

The Committee name s feu other water-tube boilers ter done 
possess, in their opinion, such a plethora of vice as the F dos 
and they give a list of 36 boilers they have had under consi i and 
some of which they name as suitable for trial in large ves cannot 
others they name to be watched carefully. Generally, ain 101 
think the selection altogether happy, and whether from their i E nd 
altogether free agente or some otber cause, the repert does 


ety valves, sight teed lubricators, chime 
' whistles, water relief valves and other steam fittings, also pressure 


bot 


ry 


v 


PRR 


Ww YA 


Vol 61. No. 1,296, Jory 18, 1902.] 


THE ELECTRICAL REVIEW. 97 


as one would expect with a report from men, some of whom at | 


Joast are practi E . . 

The sting of the report lies in its tail, for while expressing so 
much unbelief in the water-tube boiler, they recommend its adoption 
for that spar of the equipment in excess of ordinary cruising 

wer. For ordinary cruising speeds the old friend —the cylinder 
toiler—is recommended, so that a poe OA AE will Ee mors comfort- 
able in the times of peace and less so when it comes to 

: m pe boiler is, in fact, to be coddled and kept 
clean until the enemy heaves in sight; steam is then to be got up, 
the enemy we hope, sent to the bottom, and the water-tube ba 
wiped dry aud put to bed until enemy No. 2 comes along, and 


0 on. , 

The cylindrical boilers, it is added, should have special means of 
circulating water while getting up steam. Here, at last, is a gleam 
-of sound advice. | 

Thus ends the second chapter in the chronicles of the water- 
tube boiler in the Navy. There is a more or less lame and impotent 
sir about the matter, but it really is to be hoped that it will 
effect the purpose one hoped to have seen effected by the interim 

to wit, the actual dropping of the Belleville boiler. This 
did not occur, and the King Alfred, to quote one case only, was 
-converted into a junk ship in direct contradiction of the interim 
finding, and is, we suppose, a practical cripple among ships before 
abe has moved. 

The attitude of the Admiralty has been very curious. To admit 
an error is evidently beyond them. 

The Belleville having been disposed of, it is to be hoped that 
greater care will be exercised as future water-tube boilers. 
Wo ves very little grip of the subject in the report. The best 
voilers named more particularly are accorded the least showing. 

The country should demand now that the engineers of the Navy 
‘be reorganised, and their fearful deficiency made good, or trouble 
will eusue. The eye of the foreigner is on our trade, and he 
only holds his peace because of the Navy. 


THE GROWTH OF FUEL. 


By W. HIBBERT. 


‘Ix the beginning of April some account was given of an 
article by Prof. Perry on the “Misuse of Coal.” The 
point of his writing was that we in England are surely 
getting towards the end of our available stock of coal, and 
Jet we are content to transform it into power by a method 
which yields only about 10 per cent. of the theoretical. 

On this Prof. Perry founded a plea for a national effort 
to find a new way of using our exceptionally stock of 
Cal, so that our advantage might be prolonged by virtue of 
greater economy. 

The plea has drawn one or two replies. Mr. Rosenhain 
wrote to Nature to point out that there were other natural 
resources of energy, the chief being sunshine. Solar engines 
might easily be made to satisfy a large demand, and thus 
tropical and sub-tropical countries would be able to utilise 
much heat energy now wasted. But Mr. Rosenhain also 
‘pointed out that it was possible to grow fuel as we wanted 
‘it, just as we grow our food. Quite well-directed efforts are 
‘being made in France and Germany to use alcohol for motor 
cara and other power purposes, the idea being that spirit is 
din of fuel, the growing of which may become a national 
in : 

The bearing of this most interesting fact receives strong 
Teinforcement in the statements of a letter from Mr. D. E. 
Hutchins, of Cape Colony. 

Sir D. Brandis and Mr. Hutchins showed long ago that 
the eucalyptus tree could be grown for wood fuel at the rate 
of 20 tons (dry weight at 60 lbs. per cubic ft.) per acre per 
year in perpetuity. The climatic conditions of sun and 
rainfall to produce this are to be found on about 8,000 
million acres of the earth’s surface (about one-fourth of the 
whole). In Germany, one-fourth of the total area is under 
forest, and this is held on the highest authority (on forestry) 
to be the suitable proportion for a thickly peopled civilised 
‘country such as Germany. Taking this proportion of 
euitable land areas, the possible maximum annual output 
would be 40,000 million tons of wood. Or dividing by 
‘two to get an average instead of a maximum yield, the 
figure becomes 20,000 million tons annually. This is more 
than 30 times the world’s present consumption of coal. 

No wonder that Mr. Hutchins speaks strongly of our 
national neglect of forestry. He overlooks, however, the 
effect produced on us by our exceptionally easy access to 
«val Even in South Africa where it is cheaper to plough 


the ground and plant a forest of qnick growing trees than to 
import coal from over the sea, or by a long and expensive 
land journey, fuel wood is worth nearly 1s. per cub. At 
the diamond fields, before the advent of the railway, firewood 
fetched 1d. per lb. These prices indicate the improbability 
of the plougli replacing the miner's pick.as long as the price 
of coal is as low as we find it to be in England. 

As a matter of fact, these counsels of Mr. Rosenbain and 
Mr. Hutchins really strengthen Prof. Perry’s position. For 
there can be no doubt that the Professor was concerned 
mainly with our British outlook, and thig depends largely on 
our exceptional mineral resources. As the present writer has 
pointed out, the prospect of growing fuel as it is wanted, is 
not quite so rosy as it appears. Sir W. Crookes has shown 
cause for thinking that our ability to grow food for the 
increasing population of the world is rapidly approaching & 
critical phase. The promise is that we shall not be able to 
do so at the present rates of growth if the preyailing agri- 


cultural conditions are maintained. These contentions of 


Sir W. Crookes have, of course, been challenged as too pessi- 
mistic. His figures have also been regarded as untrust- 
worthy. But his position is supported by the natural ten- 


` dencies which Malthus first. ennnciated, and which led 


Darwin on his way to the doctrine of evolution by natural 
selection, 
To electrical engineers these subjects may have an 
increasing interest. The day may come when electrical 
energy will be the very handmaid of the agricultural worker, 
and our supply of cabbages depend on our efficient use of a 
proper electric arc. An immediate deduction from Prof. 
Crookes’ contention was the necessity of * intensive" culti- 
vation of the soil. Given proper “fertilisers,” the present 
yield of the soil can be enormously increased. Helmholtz 
has shown thät only about 14th part of the sun's en 
is found in the vegetable products grown under it in 
Germany. In South Africa, India, &c., this might be made 
as high as 1 per cent. by proper choice of plants, But even 
here the vegetation outcome can be increased five or six fold 
by a proper application of nitrates to the soil. But nitrates 
are too dear at present, and Sir W. Crookes indicated that the 
special form of the electric arc in which nitrogen is burned 
to oxides and nitric acid, might come to the rescue. It is 
only a few years since he made this suggestion. Lord 
Rayleigh made a bold effort to carry it out in practice. As 
the reader of this is probably aware, a special feature of Lord 
Kelvin’s recent visit to America was his examination of a 
large plant at Niagara for converting atmospheric nitrogen 
into nitric acid or nitrates by the electric flame method. 
This shows how fast such a contention as that of Sir W. 
Crookes may affect the practical world, and a few results of 
Lord Rayleigh's may therefore be re-quoted as à small guide 
to what is now possible. 5 

Lord Rayleigh, using an alternating arc absorbing about 
800 watts, found 25 cubic centimetres of mixed gases 
(nitrogen and oxygen) combined per watt-hour. 

The potential difference between the platinum point 
during discharge varied from 1,600 to 2,000. Yet a trans- 
former working up from 100 volte to 2,400 was quite un- 
manageable, the electric conditions being too unstable. The 
instability may be akin to that prevailing in an ordinary arc, 
by virtue of which a steadying resistance is requisite. Tord 
Rayleigh employed a Swinburne oil transformer, with o 
secondary volts about 8,000, falling to 2,000 or less when 
the discharge is running. The final arrangement was to 
have a variable inductance (coil with sliding core) in the 
primary, by which the volts on the transformer primary 
were reduced from the 100 of the supply to 30. The 
current taken was 40 amperes, and the power factor 0°66. 
The power, therefore, came out as 800 watts as already 
stated. 

If it is necessary or advisable to push forward this method 
of increasing the food-yielding powers of the soil in order 
to cope with the demand for food as such, it is evident that 
there is not much room at present for undertaking the addi- 
tional task of growing fuel. If the fears as to food supply 
are at all well founded, the soil area available will have to be 
80 far allotted to that end as to leave less for fuel. 

All this is intereating enough to electrical engineers, who 
cannot afford to ignore it as a possible large development of 
their industry. But it does not weaken the plea which 
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Prof. Perry originally put forth, at any rate for British 
' engineers When these issues of electrical activity are 
developed, direct sun-power and indirect as represented in 
water falls will become relatively more formidable as com- 
pui Nitrates may be produced on the edge of the 

or in other parts of Africa by solar engines running 
all day ; and at Niagara by water power running both night 
and day. Other issues more or less detrimental to our 
present advantageous position also arise, and our duty is to 
conserve all resources. Given a power generating method 
which would utilise 30, 50 or 70 per cent. of the energy in 
coal, and we could compete with sunshine and water-power 
for a much longer time. Prof. Perry wants us to start 
looking for that method. | 
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THE CASTELLI RECEIVER FOR WIRELESS 
TELEPHONY. 


Br H. W. SULLIVAN, M. LE. E. 


"Tux editor of TEleltricisſa has performed a valuable service 
in calling attention to the recently proved merits of the 
new Castelli tube v. the ordinary filings coherer for wireless 
‘telephonic communication. Two forms of the Castelli tube, 
and the exceedingly simple manner of its connection, are 
shown in figs. 1, 2 and 3, which are in themselves expla- 


"The best size of mercury globules is from 1:5 to 3 mm. 
in diameter, and that of the glass tube generally used 3 mm. 
in internal diameter, and from 5 to 8 mm. in external 
diameter. | pu 

It will be noted that the Castelli tube is in effect a new 
form of microphone joined up in place of a coherer in circuit 
with a battery and telephone ; the received waves causing 


corresponding variations in the battery current flowing 
through the telephone circuit, thus producing signals. 

That which impresses one in this receiver is its com- 
bined originality and simplicity. Hitherto, inventors 
generally have followed upon the lines of the Branly-Lodge 
pis of coherer, and Mr. Marconi, notably amongst others, 

improved that apparatus, and by minute attention to 
points of electrical detail has made of it a commercial article. 
But the Castelli instrument is a new departure, and would 
seem to possess certain advantages over, at any rate, filings 
coherers. 

In addition to its simplicity, it is sel/-restoring, and thus 
requires no tapper or other mechanical device to decohere it 
after each signal. "This greatly increases the signalling 
speed. Again, a vacuum may be dispensed with, so that it 
is not necessary to exhaust the tube. Then, again, it is 
said that in case of need the operator himself can clean and 
efficiently re-charge the tubes—an enormous advantage in 
practice. 

The particulars as yet published scarcely allow of an opinion 
being formed as to the life of the new receiver or as to its 
behaviour in practical working from day to day in all 
weathers, and especially in magnetic storms, 

In a recent article upon wireless telegraphy (see ELEC- 
TRICAL Review, February 14th, 1902) the writer gave 
instances within his own observation of the considerable 
interference experienced in wireless signalling with the state 
of the atmosphere. 

It was also pointed out that the signalling range can be 
extended within limits by using more and more sensitive 
ooherers, but that, as the sensibility of the coherer is 


augmented, so also is its susceptibility to atmospheric dis- 
turbances, The filings coherer is infinitely more respon- 
sive to these disturbances than the most delicate iving: 
instruments at present used in land or sea telegraphy. 
Herein, rather than in point of perfect syntony or tuning, 
with its many problems, would seem to lie the difficulty in 


ai 
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F A, rial wire; F T, earth wire. 


Fra. 3. 


the way of establishing a service of aerial communication 
between continents or across great spans of land or ocean. 
It is natural to suppose that, owing to its extreme sensi- 
bility, the working of the Castelli tube would be even 
more interfered with by atmospheric disturbances than that 
of the ordinary, and, presumably, leas sensitive granular 
coherer. This, however, remains to be seen. It may pe 
sibly prove less responsive to the state of the atmosphere 
than the original Varley lightning arrester with filings, and 
it8 child, the aforesaid coherer. 

Without doubt the new instrument is a departure of 
distinct promise in the development and perfection of wire- 
less telegraphy, in which field so much remains to be done 
before it can become a practical science capable of competing 


with orthodox telegraphy. 


The shortcomings of the filings coherer are now recognised, 
It has other drawbacks. Simple as appears to be the con- 
struction of this instrument, and much as has been written 
upon the subject of rendering it precise and constant in its 
operation, it is exceedingly difficult to make a coherer which 
will be reliable under all conditions of service. Even when, 
after endless work and vexatious failures, a reliable type has 
been finally evolved, it will fail to some extent to respond to 
signals at long ranges, and there is no certainty that the 
instrument will maintain its efficiency for the lengthened 
periods naturally expected of, and common to, other highly 
delicate apparatus. 

In certain cases its very journey to its destination has 


apparently sufficed to effect some subtle and unfortunate 


change in its comportment when subjected to actual trial. 

Then again, the existing plans of mechanically de- 
cohering or restoring the coherer to its normal non- 
conducting condition after each signal have, of necessity, 
the effect of limiting the speed of reception, and are more or 
less crude. 

On consideration, it is evident that the troubles experienced 
with metal filings coherers are fundamental troubles due 
alone to the principle of their construction, and hence it is 
that any new and se/f-recovering receiver is of interest. 

The disadvantage of the Castelli tube is that at present ite 
signals can be received only on a telephone, inasmuch as in 
contradistinction to the granular coherer, this microphonic 
receiver is incapable of closing a local circuit in which is 
placed a Morse inker or recording instrument. 

According to Prof. Banti, the maximum distance at which 
wireless felegraphic communication has been established in 
the Italian Navy is 70 kilometres, while with the Castelli 
tube telephonic messages have been exchanged at ranges up 
to 200 kilometres, and the speed and certainty of signalling 
were also much improved. The professor quotes from 
official and recent experiments conducted by Italian naval 
officers, the results of which were published this year by 
permission of the Ministry of Marine. 

These results are not remarkable as against the 
achievements of our own Navy, which was the 
first of all to officially recognise the capabilities of wire- 
less telegraphy with instruments of its own construction, 
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and in which, prior to the deeply interesting Italian experi- 
ments as now published, wireless /elegraphic messages had 
been exchanged and recorded on Morse at distances exceed- 
ing even the limit of the telephonic communication above 


mentioned. 


CORRESPONDENCE. 


Patent Law Reform. 


At a meeting of the Institute held on June 5th, the lead- 
ing article in your issue of February 21st was read and 
discussed. Satisfaction was expressed at the evidence therein 
that an important organ of the British Press held views 
upon the subject of Examination into Novelty of Patent 
applications which were in accordance with the interests of 
inventors and of the public. 

Our Institute regards the rapid progress of America 
industrially as due to its Patent system to a considerable 
extent. The mistake is not made in that system of issuing 
invalid patents knowingly, nor of granting to foreigners 
rights which citizens at home (U.S.) are not allowed. The 
Institute approves of the American system, whereby the 
whole file of Patent Application documents is open for in- 
section after the grant. This system tends to ensure that 
the Examiners shall be competent men, it strikes at coirup- 
tion, and it enables the public to have information which 
the Patent Office has elicited at the public expense, approxi- 


mating the procedure to that of a Court of Law in its doing 


sway with unnecessary secrecy. It is safe to say that there 
will be less bogus company flotations if all the patent papers 
are open to public inspection free of charge. 

Our Institute bas not arrived at the opinion that Patent 
Agents, and those barristers who appear in the Courts in 
Patent cases, are the most competent to reliably represent 
the industrial interests as regards what Patent law should 
provide for. These gentlemen, it is believed, look at the 
question from a standpoint very different from that of the 
manufacturer and of the consumer of patented goods, and 
it is believed that chairmen of Chambers of Commerce are 
more likely to represent the public interest in such matters. 
The Institute intends to make the Australian Federal 
Government aware of your leading article. 

A. J. Callinan, 


Hon. Secretary, The Institute for the Advancement of 
Australian Invention and Manufacture. 


154, Queen Street, Melbourne, C.A., 
June 10th, 1902. 
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LEGAL. 


Bunce v. BENsoN & Co. 


Ix the Kings Bench Division of the High Court of Justice on 
Wednesday last week, before Mr. Justice Ridley and a special jury, 
the case of Bunce v. W. A. S. Benson & Co., Limited, came on for 
hearing. The plaintiff, Mr. Ed. George Bunce, trading as Bunce 
aud Co, at Nottingham Street, W., sought to recover damages for 
alleged libel from Meters, W. A. S. Benson & Co., electrical engi- 
„ 82 and 83, New Bond Street, W. In June, 1901, the 
aay was employed as electrical engineer by a firm known as 
„ Son & Boy ton, to do certain work in connection with 
5 of the electric light at 80, Gloucester Place, W. 
D Septemberthe defendants wrote and published a report with 
2. s that work, and addressed it toa Mr. Eckersley, the tenant 
195 ouse. The report ran as follows: —“ Report of existing 
ea - wiring at 80, Gloucester P'ace, W. The house, which has 
1155 i some 75 points, or, tay, 85 lights, i-; we find, pro- 
a with only six double-pole fuses to protect them. This 
ud dn etr with the Metropolitan Company's rules, 
ing em m d objected to by them. The system of distribut- 
8 REA Will necessitate the use cf fuses in ceiling roses 
which St a not very satisfactory arrangement, and one 
Wig to is discontinued for some time by most contractors; 
connected u a manner in which the fuseboard has been 
no lem hae ete of one particalar fuse would extinguish 
0 The, ights, probably putting two floors in complete 

» x ind le, of course, no great harm in this, but the 
— weed will bo readily appreciated. We certainly 
ought to be taken down and the wires 


sorted out and connected up in their proper order. We have not 
had time to thoroughly examine the wires. . . . The following work 
which we have noticed, does not satisfy the requirements of the 
fire insurance companies :— Wires under floors, in partitions, behind 
skirtings run without covering of wood casing or metal tubes, joints 
between wires merely twisted up and given two or three laps of 
tape, no solder used. Signed, W. A. S. Benson & Co., Limited. 
C. J. Scott, electrical manager.” The plaintiff said that by the 
report the defendants meant that the work had been done in an 
inefficient and slovenly manner, and that the house in which it was 
done might easily take fire owing to the improper workmanship. 
The report, in fact, meant that the plaintiff was a negligent and 
incompetent workman, and that he was incapable through such 
negligence and incompetency of properly doing the work he had 
undertaken to do. It also meant, plaintiff said, that the work done 
by him had been done in an improper and careless and negligent 
manner, and that his professional services as an electrical engineer 
were of little or no value. He alleged that he had by the report 
been greatly injured in his credit and reputation as an electrical 
engineer, and he claimed damages. The defendants denied that the 
report bore the meaning alleged, and they did not admit that it 
was libellous of the plaintiff. They also said it was true in sub- 
stance and in fact. 

Mr. R. A. McCall, K.C., and Mr. Clarke Hall were counsel for 
the plaintiff; and Mr. Eldon Bankes, K.C., and Mr. Bozdell 
Houghton for the defendants. 

Mr. McCa tt, in opening the case, said that the plaintiff had had 
a large experience since he commenced practice as an electrical 
engineer in 1897, and he had done a large amount of business with 
the well known firm of house agents, Messrs. Elliot, Son & Boyton. 
These people had through their hands in the course of every year a 
large number of houses, and when it was necessary to put in 
electric fittings they had employed the plaintiff todo it. In May or 
June of last year they employed him to fit up a house with wires— 
No. 80, Gloucester Place, W.—and plaintiff gave his estimate; 
his estimate was accepted and plaintiff did the work. The house 
was wired, and it was left to the incoming tenant to put in the 
necessary fittings. The incoming tenant was a Mr. Eckersley, and 
he instructed the defendants to put the fittings on.the wires which 
had been already laid. Defendants sent their man, who made a 
cursory examination, and on the strength of that made the report 
complained of on the nature of the work done by the plaintiff. 
That report, the plaintiff said, was not only impertinent but untrue, 
aud rerlected seriously upon the plaintiff's reputation. 

Mr. Epbw. GEO. Bunce, examined, said he was the plaintiff, and 
an electrical engineer. The defendants were also well-known 
electrical engineers. For the past five years he was constantly 
doing business with Messrs. Elliot & Co. Last year he received a 
letter from tem asking for an estimate for the wiring of the house 
No. 80, Gloucester Place. He sent in an estimate, and was engaged 
to do the work. The wires were put in wood casing under the 
flocrs, and in steel conduits up the walls. On September 18th, 
when the report in question was made, the wiring was completed, 
but no switches were fixed over the house anywhere. At that date 
another fuseboard had to be fixed in the place of one which was 
to be taken down. Apart from these things, the rest of the work 
was finished. On September 19th he received a letter from 
Elliot & Co. enclosing a copy of the report complained of. He 
was not aware until he received a copy of the report that the 
defendants had made an inspection of the premises. He went the 
next day to the house with a man to take up the floor boards to see 
what was done. The boards on two floors had been taken up. 
Without removing the floor boards it was impossible for anybody to 
see whether the wires were cased or not. The skirtings had not 
been removed. He did not find that any of the wires under the 
floors or behind the skirtings, or up the walls, had been altered in 
any way. The wires left by him had been passed by the Metro- 
politan Electric Supply Company. Messrs. Elliot had paid him 
for the work. On November 19th he had an interview with Mr. 
Scott, representing the defendants, at his solicitor's office. His 
solicitor explained to Mr. Scott the serious nature of the libel, and 
asked him to go home and write a letter to Messrs. Elliot and 
Mr. Eckersley, saying there was no foundation for the report, when 
there would be an end of the case. His solicitor said the 
defendants would have to pay his fees of about £3 38. Mr. Scott 
promised to go and write the letter, but demurred as to paying the 
costs. So far as he knew, no such letter was written, and there had 
been no apology. . t 

Cross-examined by Mr. Bankes: He kept at the work from May 
till July. On July 5th the wiring was substantially finished. On 
July 11th his man put in a six-circuit distributing board. Between 
August 2nd and September 20th, none of his men were in the 
house at all. There was nothing in the house to indicate who had 
wired it. The witness admitted that the distributing board he first 
put in was wroug, and after the report he put in another—an eight- 
circuit board. "The wrong board was put up by the fault of a clerk 
He told Messrs, Elliot in a letter that he had not completed his 
contract when defendants went to the house, and he had not It 
was quite true that defendants, directly they heard that the work 
was not finished, sent to Messrs. Elliot's, and said that as the 
plaintiff had not finished the work, he had better do so, and not 
they, and that they would withdraw their report. He did not com- 
plain of that, but of the statement that the joints bad not been 
properly soldered. All the joints were properly soldered 

The hearing was adjourned, i 


On Thursday last week Mr. Mocca stated that he 
tay his Lordship and the jury would not be further seed, uei 
the case, He and his learned friend, Mr. Eldon Bankos, had ogreed 
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that the record should be withdrawn, and that the plaintiff should 
pay to the defendants half of their taxed costs of the action on the 
defendants’ statement that the plaintiff was not personally to blame 
for any of the defects that existed. On the plaintiff's behalf he 
(Mr. McCall) admitted that the defendants were employed to make 
a report on the work, and that tbey were justitied in stating what 
they did on the facts then existing in this house. 

Mr. ELDON BaNkrs, on behalf of the defendants, said his clients 
did not wish to be hard on Mr. Bunce. They were willing to allow 
the record to be withdrawn on the terms stated. 

His LonpsHiP remarked that nothing had been said against the 
plaintiff personally by the defendants, and he did not think there 
ever was. That was his own opinion. 

Mr. McCauu: I am glad to hear your Lordship say so. 


THE LEAMINGTON AND Warwick ELECTRICAL COMPANY, 
LIMITED. 


In the Chancery Divizion on Saturday, before Mr. Justice Farwell, 
Mr. Bramwell Lewis, K.C., appeared in support of a petition asking 
the sanction of the Court to resolutions which had been passed 
enabling the company to enlarge its memorandum of association. 
The company was incorporated in 18F0 under the name of the 
Leamington Tramways and Omnibus Company, with a capital of 
£25,000. The trams were worked by horse-power, but the com- 
pany had now changed its name, and it was proposed to substitute 
electric traction, and also to supply the town of Warwick with 
electric power and light and with a telephonic service. There was 


no opposition to the petition, and his Lordship gave his sanction ag 
asked. 


THE BOURNEMOUTH COBYORATION TRAMWAYS. 


In the Court of Appeal on Tuesday, before Lords Justices Vaughan- 
Williams, Romer and Stirling, the case of the Attorney-General and 
the Poole and District Electric Traction Company v. The Mayor 
and Corporation of Bournemouth, was heard an appeal by the 
plaintiffs from an order of Mr. Justice Swinfen Eady dismissing an 
action which had been brought to restrain the defendants from pro- 
ceeding with tramway construction within tbe borough of Bourne- 
mouth, on the ground that no substantial commencement had been 
made with the works within the time specified in the Bournemouth 
Corporation 'l'ramways Order. The point taken in the Court below, 
was that there had been no commencement with the actual laying 
of the tramlines, and his Lordship held that that would be too 
narrow a construction to place upon the word ' works,” and that 
sufficient had been done to save the rights of the Corporation. 
From that decision the plantiffs now appealed. 

Mr. Warmington, K.C., and Mr. R. J. Parker appeared in support 
of the appeal, which was opposed by Mr. Vernon Smitb, K.C , and 
Mr. C. Church were for the respondents. 

Mr. WARMINGTON in openiug, contended that what the defendants 
bad done did not comply with the requirements of the provisional 
order. They had obtained tenders for the construction of plant, 
and had entered into certain contracts for dynamos and carriages, 
but there bad been no actual construction of works. The Act 
provided that if the works were not completed within two years of 
obtaining their powers, not commenced within one year, or com- 
menced, but the work suspended without reasonable cause, the 
powers given them should cease to be exercised unless an extension 
of time was granted by the Beard of Trade. No such extension of 
time had been granted, though an application had been made for 
an extension of time in which to complete the works. "This appli- 
cation for longer time to complete, in no way affected the obliga- 
tions of the plaintiffs as to time in which the works were to be 
commenced. The learned counsel proceeded to deal with the Acts 
of Parliament at some length, and submitted that the learned Judge 
in the Court below was wrong in holding that anything the 
plaintiffs had done amounted to a substantial commencement of the 
works. 

Mr. PARKER followed on the same side. 

Mr. VERNON SMITH, K.C., for the respondents, said that this was 
not a ratepayer's action, but really an action between two rival 
tramway companies. The Corporation had power up to August of 
this year to complete their line, and at the end of tbat time the 
Poole Company would bave power to step in. 

Lord Justice VauGHAN- WILLIAMS asked if any application had 
been made to the Board of Trade for an extension of time. 

Mr. VERNON SMITH said that while this action was pending an 
application was made, and the Board of Trade had agreed to extend 
the time for completion of all the tramways, with the exception of 
the one which was now chielly concerned. As litigation was pend- 
ing with regard to this section notbing was said. "l'ne action, how- 
over, related really to all the Corporation tramways, so that if this 
action was successful, all their tramways must go. ‘The Corpora- 
tion could not do the work themselves, but they had given instruc- 
tions that it should be done. 

Lord Justice Romer eaid that a person who was ordered to do 
work did not comply with that order by simply telliug his servants 
to do it. 

Mr. VERNON SMITH said that if he was not in a position to do the 
work, and he ordered some one else to do it, he showed at all events 
an intention to comply with the order. He should submit that in 
the present case there had been a substantial commencement of 
work, and that Mr. Justice Swinfen Eady had arrived at a right 
conclusion in diemissing the action. 

Mr. Cuvurcu followed on the same side. 

Mr. PARKEB replied on behalf of the appellants. 


Lord Justice VauGHaAN-WiLLIAwS, in giving judgment, said he 
was of opinion that the appeal ought to be allowed. The point 
they had to consider was one of importance, but it did not seem to 
him that it raised any very great ditliculty. They were asked to say 
whether what bad been done by the Corporation in connection with 
their tramway scheme up to the time fixed by the provisional order 
for the commencement of the “works” did, or did not,in fact, amount 
to such commencement of the works. A good deal had been said 
on behalf of the appellants iu support of the contention that sub- 
stantial progress had been made, but he was unable to arrive at an 
such conclusion. lle was of opinion that when the time fixed by 
the order had expired nothing which would save the rights of the 
Corporation had been done, and that therefore their powers under 
the order ceased. There had been no prolongation of the time fixed 
for the commencement of the works; true, an application had been 
made to the Board of Trade for an extension of the time for com- 
pletion, but that was quite another matter, and such an application 
was based upon the hy pothesis that the time for commencement had 
been observed. 1f Mr. Justice Swinfen Eady's decision could not 
be supported, it seemed to him thatthe order of the Board of Trade 
extending the time for completion would go for nothing, because 
that order did not iu any way affect the non-commencement within 
the time specified. Under the circumstances, he was sorry to say 
he saw nothivy for it but to reverse the decision of the Court below 
upon the grouud that it was plain, upon the evidence, that there had 
been no substantial commencement within the time mentioned. He 
would have been very glad if there was & way in which this could 
be put rizht by the Board of Trade, for the Bournemouth Corpora. 
tion were in the position of krowing what were the wants of 
Bournemouth, and he was afraid also they had spent a considerable 
sum cf moncy, or rendered themselves liable to pay a considerable 
suni of moncy, with respect of the contracta they had entered into. 
Under the circumstances, one would be glad to afford the Corporation 
an opportunity to get the Board of Trade to do something to 
obviate this unfortunate result, though at the same time he did not 
see what could be done. He was afraid that this appeal must be 
allowed, and he was afraid also that the order for an injunction 
would have to go. | 


Lord Justice ROMER agreed that the appeal, if successful, would 


intliet great hardship upon the defendants, but clearly that Court 


could not allow considerations of that kind to affect its judgmeat. 
In construing the Act cf Parliament it should be borne in mind 
that the provision as to time which they had to enforce was a pro- 
vision which, iu the interests of the pubiic, ought fairly and pro- 
perly construed to be strictly enforced, even though the euforcement 
resulted in individual injury being intlicted. He agreed that in 
this case there had not been any substantial commencement of the 
works within the time specitied, and that the appeal ought to be 
allowed with costs. 


Lord Justice STIRLING concurred, and the appeal was therefore 
allowed, with costs. 


Tse BRITISH PIONEER ELECTRIC LIGHT AND POWER COMPANY OF 
INDIA, LIMITED, v. BIGHAM. 


Ix the Chaucery Division of the Hich Court of Justice on Thursday 
tbe hearing of this action came before Mr. Justice Byrne. 

Mr. Levetr, K.C., who appeared for the plaintiffs, said this was 
an action in which the plaintiff company sought to have it declared 
that the defendant was a trustee for them of a certain concession, 
the object of which was to electrify the tramways of Bombay. The 
plaintiffs also sought to restrain him from revoking an irrevocable 
power he gave to them in respect of this concession, the plaintiffs 
point being that the concession was obtained by the defendant as 
their paid agent. on their behalf. That was in substance the action. 
There was a counterclaim arising on the construction of the agree- 
ment under which the defendant became plaintiffs’ servant. The 
agreement was really made by telegram, and his Lordship would 
have to construe certain telegrams which passed between the 
parties. The first point was whether, as part of his remuneration 
for the service of obtaining a concession for the plaintiffs, the 
defendant was entitled to subscribe for 200 shares in the plaintiff 
company. That was very important. The concession having been 
obtained, had practically been resold at a large profit, and the 
shares of the compauy were worth seven or eight times their 
pominal value. Tne second point was what the defendant was 
entitled to in the way of expenses; but that might be a matter of 
inquiry. 

Mr. Norton, K.C., who appesred for the defendant, said he did 
not say bis client was not trustee of the concession for the 
plaintiffs; be obtained the concession for them ; but he did &ay he 
was not bound to give the plaintiffs a power of attorney. 

Mr. Levetr, K.C, continuing, said the plaintiff company was 
incorporated in February, 1599, with a capital of £3,000 divided 
into £1 shares. The company was one of three similar companies 
with similar objects, the other two being for China and Japan. The 
idea was with this small capital to get a concession and then to sell 
to a larger company to be formed to work it, and behind this there 
were two large companies, one called the Brush Electrical Engi- 
neering Company, and the other the Electric Traction Company. 
The learned countel then went on to say that the defendaut, being 
iu the service of the plaintiffs, was returning from Adelaide when 
plaintiffs heard there was a chance of getting a conces-ion for the 
Bombay traffic. The telegram reached the defendaut at Colombo 
on his way home, aud from there he went to Bombay, obtained the 
concession and then eame home. 

In the result, his LonpsHiP held that the defendant was entitled 
to £400 from the plaintiffs, subject to an account showing what was 
due, and the 200 shares in the company and tbe expenses properly 


"————————— as 
WoL A. No. 1,986, Joy 18,1902] THE ELECTRICAL REVIEW. 101 
pas 5 0 nnam e ———————— '——————————————JÁJli^Ó^(A——— An nnns eel 


incerred as agent for the plaintiffs (not being his personal and 
velling expenses) for obtaining the concession. His Lordship 
asde a declaration that the defendant was trustee for the plaintiffs, 
ued the defendant was not to have the right to apply for further shares. 
His Lordship granted a limited injunction restraining defendant 
from interfering with the disposal or carrying out of the concession 

as trustee and agent for the plaintiffs. His Lordship said 
that the defendant had no right to superintend, or claim to super- 
intend, the carrying out of the Bombay contract. He directed that 


there should be no costa on either side. 


— 


Marwett v. HARTLEPOOL Tramways Company, LIMITED. 


Ar Darham Assizes, Mr. Justice Bruce heard an action in which a 
crclist, named Maxwell, rued the Hartlepool Tramways Company, 


limited, for damages for personal injury. Whilst he was out 
“=~ riding, the trolley pole rope of a tram caught him by the neck. 
-- He was thrown off his machine, which was smashed, and his 


in mies kept him from business for a long time. Whilst admitting 


' jisbility, defendants’ counsel urged that the extent of plaintiff's 


injaries had been greatly exaggerated. Judgment was entered for 


-> pluntiff for £250, without costs. 


Douzy, STOURBRIDGE AND District ELECTRIC TRACTION 
COMPANY. 
Tax Dudley Bench, on July 12th, had before them three cases in 


which the above company were summoned for having no speed 
indicators on their cars, two summonses under the bye-laws for 


. failing to exhibit the Board of Trade regulations on the cars, and 


two ummonses for carrying passengers on the roof of cars on tho 
Penmett Light Railway, 
For the defence it was urged that the failure to post the regula- 


.. lim saa due to the negligence of the car cleaners ; that there was 


. to apparatus of the kind required in existence so that the company 


7" exld provide speed indicators, and that while the Light Railways 
.. Order by one clanse prohibited double-decked carriages, it specified 
. m another what precautions should be taken for the protection of 


= pexengers on the top of such cars. 


On the frst three summonses the defendants were fined 28. 6d. 


ns and costs in each case; and for the breaches of the Light Railways 
Omer, 20s and costs in each case. The charges of failing to supply 
. Weed indicators, were adjourned sine die. 


PARLIAMENTARY. 


A.'ermgh and Swinton Tramways.—On Monday the Court of 
References in the House of Commons considered the. petition of 


` f Rotherham Corporation to be heard by counsel against the 


Merbeogh and Swinton Tramways Bill.— Mr. Honoratus Lloyd 


,, ud that in 1900 two competitive Bills were promoted, one by the 
Rotherham Corporation, and the other by the Rawmarsh Urban 
„- District Couneil, to construct a through route between the two 
. Plea, By an agreement each party was to construct its own 
vas to the boundary, and thus Rotherham would construct their 
. Yams over three-fourths of the length of Rawmarsh Bridge, aad 


Rawmarsh would construct theirs over one-fourth of the bridge, so 


nb join with the Rotberham tramways, and complete the route. 


Y 


Tte bridge was to be rebuilt at a cost of £1 2,000, Rotherham paying 


5/09 as the cost of their three-fourths. Under the present Bill 


Mexborough were able to take over the powers of the Raw- 


` Karsh Council and the clause enabling the Corporation to agreo 


ee powers having been struck out in the other House, 
d - orporation of Rotherham would have to spend £9,000 without 
. "Ag the desired through route. They therefore desired to 


Appear before the Select Committee, to which the Bill was remitted, 


and argue that if they spent this £9,000, they should be empowered 


wake new agreements with the new company.—Mr. Wedder- 


be 
_ 7, KC. on behalf of the promoters, said that, although under the 


uil as brought in the Corporation had a power to agree, no agree- 


i tt i » 
rats lad really been arrived at, and the Corporation had no vested 


Felt 8 
bo aerertheles, he was willing that the Corporation should 
Lanto e giving them the power to agree. It was agreed by the 
Eee pace locus standi to the Corporation in respect of the 
to the Cy ected them, as to the extent of the powers to be given 
: 8 to agree with the Mexborough Company. 
Reese van the Bill came before a Select Committee of the 
Rau Mr We presided over by Mr. Ashton. Mr. Wedderburn, 
big heen adi augh appeared for the promoters. The clauses 
1255 o qu the Bill was ordered t^ be reported. 
ley Tramways.—The Committee resumed its con- 


fiderati ^ D 
, ration of this Bill on Wednesday last week. The Bill was 


ordere 
iis m reported to the House for third reading. 
ay Urders Confirmation Hill, No. 2.—The Lancashire and 


~ Yauabire Raj 
: Railway Company have petitioned .gainst tbe confirma- 


ton of the ord 
meme er to the W idi i 
“esi contained in this 511 Riding Tramways (Knottingley 
Set Comit Tramway: Pill.—T':s C. Il cemo before a 
Aabten K. pis m the House of Commone, presided over by Mr. 
tit all opposition rd last week. It was announced, however, 
V referred to th C been withdrawn, and consequently the Bill 
Ei: further cower: ommittee on Unopposed Bills. Under the 
Company, Limi are conferred on the Potteries Electric Traction 
» With regard to these tramways, ö 


Metropolitan District Railway Bill. The Metropolitan District 
Railway Bill, which empowers the company to lay down and main- 
tain substituted maine for electrical energy, and to work certain 
railways by electrical energy, &c., came before a Select Committee 
of the House of Lords, presided over by Mr. Rosse, on Wednesday 
last week.—Mr. Pember, K.C., on behalf of tue promoters, ex- 


plained the objects of the Bill, and stated that a site for a gene-. 


rating station had been acquired at Lots Road, Chelsea, and the 
work of erecting the necessary buildings was rapidly proceeding. 
In the last session of Parliament a Bill was passed which enabled 
the company to carry their mains through certain streets, but as it 
was now found that certain important sewers of the London County 
Council were carried down several of the streets, the company 
wished to substitute other routes for those which were in the Bill 
of last year. In the House of Commons opposition was offered by 
the Kensington Council and the Chelsea Council, but these objec- 
tions were overruled. The only opposition now came from the 
London County Council, who put forward certain conditions, which 
generally the company had accepted, and now it was wished that 
these acceptances should be publicly stated.—Mr. Perks, M.P., the 
chairman of the company, was called, and examined by M. Freeman 
on behalf of the London County Council He stated that the 
company had no objection to submitting their plans to the Board 
of Trade, and were willing not to interfere with the access to the 
Council's property which adjoined the Lots Road generating 
station. They were. willing to accept clauses to carry out these 
conditions, and also with regard to the depth at which the mains 
should be laid, so as not to interfere with the Council's sewers.— 
The Committee passed the preamble of the Bill, and ordered the 
necessary clauses to be inserted. 

Birmingham and Midland Tramways.—This Bill, which authorises 
the company to construct additional tramways in the districts of 
Handsworth, Smethwick, Oldbury and Rowley Regis, came before 
the Chairman of Ways and Means in the House of Commons on 
Thursday Jast week as an unopposed measure. The preamble was 
proved and tbe Bill ordered to go forward for third reading. The 
Bill has already passed the House of Lords. 

Central London Railway Bill.—The amended Bill of the Central 
London Railway Company came before the Chairman of Ways and 
Means in the House of Commons on Thursday last week, and being 
unopposed was ordered to be reported for third reading. It will 
be remembered that the Bill originally sought power to enable the 
company to construct a line from Shepherd’s Bush to Liverpool 
Street, besides the acquisition of additional land at the Marble 
Arch, and the raising of further capital. The major portion of the 
scheme for the construction of the new line was rejected by Lord 
Windsor’s Tube Committee, and consequently these portions have 
been struck out of the Bill. 

Metropolitan Railway.—On Tuesday the Metropolitan Railway 
Bill came before Earl Morley’s Committee of the House of Lords on 
unopposed Bills, and was ordered to go forward. The Bill 
authorises the company to execute further work and acquire lands 
for generating electricity, &c. f 

Croydon and District Electric Tramways Bill came before the 
Unopposed Committee of the House of Lords, presided over by 
Earl Morley on Tuesday. There being no opposition, the Bill was 
ordered to be reported to the. House. The Bill authorises the 
British Electric Traction Company, Limited, to construct tramways 
in the counties of London, Surrey and Kent. 


BUSINESS NOTES. 


Dialite.— The St. Helens Cable Company have received 
orders for their ''Dialite" bitumen cable from Maidstone and 
Nuneaton. 


The Fans at Buckingham palace. Acting upon 
instructions received from Buckingham Palace, a number of 


: " Veritys’ Lundell” pedestal fans English-made fans were supplied 


at short notice for the use of H.M. King Edward VII., Queen 
Alexandra and Royal visitors at the Palace at the commencement 
of the recent hot summer weather. As the daily papers mention 
the King’s health and comfort were greatly assisted by the extra 
ventilation ia the Royal chamber thus afforded. 


Electrical Works at Manchester.—The Schuckert 
Company's representatives are stated to have been looking over 
sites in Trafford Park District with a view to establishing works 
there. 

The Manchester correspondent of the Financier says that it is 
expected that the huge works there of the British Westinghouse 
Company will be completed about the beginning of September. It 
is intended to iraugurate the working by a banquet, at which Mr 
Westinghouse and a leading American steel king are expected to be 
present. 


Sentence.— Two men, A. Bigmore and A. Lloyd, have been 
rU to 9 p months' hard labour respectively for stealing 
and receiving gutta-percha frum the Tel )h i 
5 egraph Construction 

Sweden. — 4 company has just been formed in Stock- 


holm, with a capital of 35,000 kr., to be 
; duetrieacticboleg Stella, ito be known as the Elektriska 


4 
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Electrical Wares Exported. 


Wirr ume JuLy lOTw, 1901, | Wek ma JULY 15TH, 1902. 


Adelaide. Teleph. mat... Value £85 Alexandria. Value £392 
Alexandria ..  .. .. .. 68 | Azores 200 


Amsterdam .. z - vs 80 „ Teleg. instruments. 190 
Boca. Teleg. mat. . 2ẽ85 Boulogne is vs . 15 
„ Teleg. mat. .. . 222 | Buenos Ayres. Teleg. mat. 188 
Bomba 50 ‘i Teleg.wire .. 611 
Boulogne xs ss . 100 Calcutta .. <2 zx . 4891 
Brisbane. Teleg. cable.. .. 114 Cape Town.. wa oo 5. BBI 
1 Teleg. instruments 850 10 Teleg. mat... . 817 

is Teleg. stores. ,. 88 Channel Islands . ES vs 63 
Buenos Ayres 642 Christchurch - ae = 61 


Teleg. cable .. 800 Colombo . 896 


Calcutta M „ 856 Durban 


$i Teleg. wire e- 100 "m 'Teleg. mat. .. . 182 
Cape Town .. n P „ 813 East London » yis . . 1,282 
Christiania. Teleg. wire .. 26 | Gibraltar .. ae .. 50 
Colombo  .. " ae .. 667 Gothenburg. Telephone . 444 
Copenhagen. Teleg. wire - 92 Hamburg. Teleg. mat... „ 521 
Durban E M " 483 Hong Kong.. gs xa .. 10 

" Teleg. mat. .. BB Melbourne .. ge is .. 118 
East London. Teleg. sundries 206 New York .. is v .. 140 
Gothenburg. it 12 Port Elizabeth  .. 88 


Hamburg. Teleg. mat... . 550 St. Peteraburg. Teleg. wire .. 1,162 


Hong Kong a 2 Ka 74 Shanghai : ; 47 
Kobe. Teleph. apparatus. 825 | Singapore. Teleg. mat. . 209 
Launceston.. ..  ..  .. 128 | Stockholm, Teleph.cable  .. 455 
L ttleton ee oes ee oe 115 Bydney oe ee ee oe 1,274 
alta.. ae e ʻi .. 1,000 
Maryborough. Teleg. mat. 1,161 Total £10,297 
Mazagan  .. sa 3% .. 8123 — 
Melbourne x s i 10 
- Teleg. wire.. oo 175 
Napier £a à ss 12 
Paysandu ee ee ee es 800 
Perth .. aa x "m . 770 
St. Petersburg. Teleg. mat. 50 
Saigon a is is m 19 
Stockholm. Teleg. mat. vá 87 
Bydney 671 


n Teleg. cable is 807 
Townsville. Teleg. mat. 
Yokohama .. EM oe — 420 


Total ee £14,089 


Foreign Goods Transhipped. 


Cape Town. Elec. mat. Value £260 | 
Coiombo. Elec. lighting mat. 28 
Durban. Elec. mat. .. .. 40 
Hamburg. Elec. goods. a 20 


Total 23848 


Bankruptcy Proceedings.—At a meeting of the 
creditors of David Roberts, electrical engineer, 30, Machlin Street, 
Derby, on Friday, it was stated that the unsecured liabilities 
amounted to £139 10s. 7d., and tbe deficiency to £111 18s. ld. 
Loss of law suit, and loss of credit and trade from the same cause, 
experimenting on motors, and want of capital, are the causes of 
failure. 

In re A. Pollock, electrical engineer, Middlesbrough, first meeting 
and public examination are to be held July 25th. 


Dissolutions and Liquidations.—The Hiram Maxim 
Lamp Company is winding up voluntarily, with W. F. Mills, 37, 
Walbrook, E.C., as liquidator. 


Books Received.—“ Supplementary Regulations for 
Secondary Day Schools and for Ev ning Schools (from August let, 
1902 to July 31st, 1903). London: Board of Education and Eyre 
and Spottiswoode. 1902. 4d. 

“ Fortschritte der Elektrotechnik," by Dr. Karl Strecker. 1900, 
fourth part. Berlin: Julius Springer. 1902. 

“The Steam Turbine," by Robt. M. Neilson. London: Longmans, 
Green & Co. 1902. 7s. 6d. net. 

"Die Internationalen absoluten Masse, insbesondere die Elec- 
trischen Masse," by Dr. A. von Waltenhofen. Brunswick: Vieweg 
and Sohn. 8 and 9 marks. 


Catalogues and Lists, —M Exssns. P. R. Jackson & Co., 
Lrp., of Salford Rolling Mills, Manchester, have issued a new price 
list of their enclosed ventilated motors. 


The MibLAND ELECTRIC Wire Co., of Leicester, have brought 
out & new list, giving prices and particulars in tabulated form of 
their electric light wires and cables, dynamo wires, flex cords, &c. 


Messrs. NarpEB Bros. & THOMSON, Lro., have sent us a copy of 
Section 2 of their new catalogue treating of permanent magnet 
ammeters and voltmeters manufactured by them. The list is fully 
illustrated and gives prices. The company will shortly be bringing 
out Section 3 of the catalogue, which treats of recording instru- 
ments; also Section 4, which will cover their line of automatic 
switches and circuit breakers. 

Messrs. Monts Carrow & Co., of Ludgate Broadway, E C., have 
placed before us a copy of the Polyphase” section of their cata- 
logue of “Perfecta ” resistance apparatus, detailing starters, regu- 
lators and controllers. — 

Mxssns. Davies Bros. & Co., Lip, of Crown Works, Wolver- 
hampton, have sent usa list of galvanised corrugated sheets and 
fittings for sheds, roofings, tanks, &c.. 

The G.E. Co. have issued a handy little pocket booklet of 24 pp. 
in which they give some tables of the electric lighting stations in 
the United Kingdom, for which details they acknowledge the pors 
mission of the proprietors of tho ELECTRICAL Rrvmw. Alternate 
pages give particulars of G. F. O. epecial lines of manufacture. 


Messrs. Ernest Scorr & Mobxram, Lro, Lave prepared a 
beautifully set out brochure Machinery for clectric power trans- 
mission," in which many illustrations and particulars are given of 
the latest types of machinery supplied by them for such work in 
mines, collieries, factories, &c. 

Messrs. LassEN & H»;onT, of Queen Victoria Street, E.C., have 
sent ue one of their lists of the Atlas superhca'ed steam engine, 
They work under the Schmidt patents by arrangcmeat with Messrs, 
Easton, 

Mr. T. W. Warp, of Albion Works, Savile Street, Sh^ffield, who 
has recently opened extensive new machinery sho *roou:s, bas issued 
a list of new machinery which he has to off. r, including engineers 
tools, dynamos, motors, pumps, boilers, &c. 

An illustrated sheet of different types of electric ventilating 
fans and motors has come to hand from Mn. G. WEHR SóHNE, of 
Berlin. 


Electric Launch. — Messrs. Veritys, Limited, have 
received instructions direct from His Highness Th» Maharajah Sir 
Ganga Singh of Bikaner, to build and equip au el 2c“ ric launch suit- 
able for sporting purposes. It will have a specially shallow 
draught, and be constructed in such a manucr that weeds will be 
incapable of obstructing its progress. We leain that this order 
resulted from the firm having satisfactorily supplied Hie Highness 
with all the requisite fittings for his pilace at Bikaner, and 
afterwards with the necessary plant and mat. rial for a small central 
station and lighting scheme in his State. 


Electrical Exhibition at Falmouth.—The sixty- 
eighth exhibition of the Royal Cornwall Polytechnic Society will 
be opened at Falmouth on Tuesday, August 26th, and, as announced 
in our advertisement pages to-day, there is to be a special feature 
made of electrical appliances. This is partly because the present 
president is Sir W. H. Preece, K.C.B., F.R.S. 1^» Exhibition will 
remain open until August 30th, and exhibits arc invited under the 
following sections :— 

l. Electrical generating plants suitable for central rupp:y stations or for 
isolated lighting or motor installations with oil, petrol, grs or steam engines. 

2. Lighting accessories, lamps, tittings, wires, &c. 

8. Motors and motor-driven machinery. 


4. K.lectric traction apparatus. 
5. Electric bell apparatus. 


N and telephone apparatus for Post Office, dom es tie, and railway 
wor 


7. Wireless telegraph apparatus. 

8. Submarine cable apparatus. 

9. Electric motor cars and clectrical accessories for automobile work. 

(Current will be provided by arrangement.) 

Recognising the importance of adopting modern 1-ethods and 
machinery, especially for the uee of mining, the Royal Cornwall 
Polytechnic Society invite manufacturers and engineers to 
exhibit :— 


(D) Motor fans, pumps, and winches; (2) electric r-ck dril's; (3) underground 
traction; (4) wiring systems for damp situations; (5) si:nall:ng and telephone 
&pparatus. 


Imports of Foreign Electrical Pla:t.—June proved 
to be rather an active month as regarda the impcrta of foreign 
electrical goods aud apparatus into this ccnntry. Tre value of 
the imports during the month amounted to £71,702 as compared 
with £5,336 in the previous month and 54, 07 in June last year. 


So far as the year bas gone, however, thcre has been a notable} ` 


decrease in these imports, the returns for the tix mcnths ending with 
June last showed a total of only £355,411 as compared with 
£552,966 in the corresponding six months of 1901 


Not Guilty.—Before the Common Scrgcant at the Old 
Bailev on 9th inst., Charles Bright, J. F. Moreno, a^d R. G. Fudge, 
were brought up on a charze of concealing sLares with a view to 
defrauding creditors. The case was frequently re'erred to in our 
columns during the hearing in tne City. The findinz of the jury at 
the Old Bailey was that no case had been rade out against the 
defendants. The Common Sergeant said tl at the bankraptcy pro- 


ceedings against Bright were misconceived. All tbc defendants 
were found “ Not Guilty." 


Trade Announcements. —The American Circular Loom 
Company, of Boston, has opened offices at 27, Chancery Lane, 
London, E.C., for introducing its flexible loom conduit in this 
country. The product is claimed to possess n any ac vantages for 
interior wiring, and it is stated that in Ame i^a alone 15,000,000 ft. 
was used last year. Illustrated catalogues and price li ts may be 
obtained at the above address. The flexibility of t^e concuit allows 
of bends of any radius at the will of the construct: r. The tube is 
constructed of a spiral of the best insulating fibre, wound with s 
heavy Para rubber friction tape, over which is a continuous woven 
jacket of cotton, similar to that in use iu th. ordinary garden hose, 
except that the stitch is much finer, giving il the quality of strong 
canvas. The whole tube is then saturated w.‘h an ineulating con 
pound, care being taken that none shall touch the inside fibre, thus 
leaving the inside of the tube smooth and hard. It is finally run 
through powdered mica, thus producing a tube which is thoroughly 
flexible and waterproof, and highly fireproof. Mr. J. H. Cummings 
is the European agent for the American compa y. 

Mr. H. E. McKrell bas just been appointed manager for London 
to the Anchor Cable Co., Ltd., cf Dacre IIor: e, Victoria Street, 
S.W. A stock of standard sizes will be kept lu i,;ndon. >. 

The business of Messrs. Hugo Gibson & Co, clectric light and 
power contractors and cngineers, of 14, 'em-.le Htrcct, Birmingham 
will in future be carried on alone by Mr, Arthur Hugo Cecil 
Gibson, the other partners, Mr. Ernest Geo, Miles and Ads Gibson 
having retired. el 

Thel Newton Electrical Worke, Ltd., of Taunton, bave purchas 
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the gas and oil 2n,ine business lately carried on by Mesers. Allen 
and Barker of Taunton. They have now special facilities for 


manufacturing the engines on a larger scale than heretofore, and 


dare secured tho services of Mr. Barker, and a portion of the old 
gaff and hands, so that the business will, therefore, proceed unin- 


tenuptedly, and on a larger scale. 


ELECTRIC LIGHT AND POWER NOTES. 


Abersychan,—The Council has received notice from the 
Provincial Electric Supply and Traction Co., Ltd., that they intend 
applying for prov. order to supply electrical energy in the dis- 
trict. The Con acil has decided to object to the application and to 
apply for a prov. order itself. 


Ashton-unfler-Lyne.— The following rates for the 
supply of energy hav? been adopted by the T. C.: Public lighting, 


Ad. per unit; other Corporation departments, 34d. ; private con- 


somers, 4d., or alternatively 1s. per 8-C.P. lamp fixed per quarter, 
and in addition 131. per unit; for power purposes, 14d. 


Asylum,—The Fife and Kinross Asylum Board has 
resolved t» adopt electric lighting. 


Bangor (Wales).—The electric light works are about 


. to be enlar/ed, owing to the increased consumption. Mr. Pryce 


Smith is the manager. 
Barnes and Mortlake.—Application has been made by 


the U.D.C. for a fartoer loan of £1,900 for house connections. About 
250 connections ar? 0:1 order. 


Beverley.—The L.G.B. has sanctioned the borrowing of 
£14,784 for electric lighting purposes. 


Birkdale.—On August 1st the electric power station 


will beinsugurited. The cost of the undertaking is estimated at 


— P 


£30,000. 


Bognor.— An Electric Light and Power Company 
intends to make application for a prov. order to supply electricity 
within the distzici, 


Bradford.—Bradford enjoyed its peace and thanks- 
giving celebrations last Monday, and an unprecedented use of 
electric lighting was made for the purpose. The two most notable 
features of the illuminations were put down to the credit of the 
Electrical and Tramway Departments. Mr. Chattock, the city 
electrical engineer, had designed pictorial representations in 
coloured lights of typical animals of the Colonies and India, which 


occupied the whol: of one end of the Town Hall, and atcracted 


anstinted admiration. The chief success, however, was an electric 
tramcar, the fran work of which was completely hidden under a 
mass of 800 colouted lampe, made up in elaborate designs, and con- 
stituting, by gecoral admission, the prettiest thing ever seen in the 
city in the way cf illaminations. The car traversed the whole of 
the Bradfcrd rc utes during the evening. 


Brentford.—The U.D.C. has received notices of applica- 
tion for electric lizbting powers from the United Electric Light 
Company, Limited, and the Provincial Electric Light Company. 
It bas decided to oppose both schemes. 


_Brentwood.—Tke Provincial Electric Supply and Trac- 
tion Company intezds to apply for a prov. order to supply electric 
light in the district. 


Bridgwater.—The Bridgwater District Electric Supply 
and Traction Con pany, Limited, is applying to the B. of T. for a 
5 aur to cup, ly the area of the borough and part of the rural 

Istriei. 


Brierfield.—4t the meeting of the U. D. C. on July 
10th a letter was read from the town clerk of Nelson, intimating 
the willingness of tLe Corporation to supply electricity to Brierfield 
for illuminating puri cses at 2d. per unit, 


Bristol, —Tho s: itement of accounts of the Corporation 
clectrical undertaking for the year ended March 31st last, shows that 
the number of consumers on March 25th, 1902, was 1,790, being an 
increase of 283 during the year. The total connections to the mains 
are equivalent to 149,146 8-c.P. lamps, this being an aggregate in- 
crease equivalent to 29,531 lamps. The number of units sold was— 
private lighting 1,965,794, power 310,054, public lighting 480,776, 
making a total of 2,756,624, and an aggregate increase of 565,065. 
The use of electri: motive power has continued to increase, and the 
ale of energy for that purpose has more than doubled during the 
sear. The gross receipts amounted to £44,882 12s. 3d., and the 
“ross expenditure to £26,848 7s. 11d., leaving a gross profit of 
413,034 48. 4d., to meet capital charges of £19,030 5:3. 5d. The 
credit balance at tLe commencement of the year was £505 38. 7d., 
Which, with £490 17s. 6d. transferred from the reserve fund, has 
net the deficiency on the year's working of £996 1s. 1d. A report 
from the City electri al engineer shows that the total number of 


— 


sub-stations now constructed is 55, and the total mileage of cables 
laid is 159, having 550 miles of conductors. The cost of working 
the undertaking has been considerably reduced. Although the very 
heavy expenses in connection with charges on capital, amounting to 
considerably over 14d. per unit sold, much of which capital has 
not even yet become remunerative, have prevented the securing of 
a net profit, Mr. Faraday Proctor estimates that the working of the 
department during the next financial year will enable a further sum 
to be placed to the credit of the reserve. The demand for elec- 
tricity for power purposes showed an exceedingly satisfactory 
development, and many of the larger firms in the city are now 
taking, or arranging to take, electricity from the department for 
driving their machinery. 


Bromley.—Messrs. Edmundaon's Electricity Corporation 
have notified the R.D.C. that they have applied to the B. of T. for a 
prov. order for supplying Farnborough, Hayes, Keston, Orpington 
and St. Mary Cray. 


Burslem.— The Potteries Electric Traction Co. have 
informed the T.C. of their intention to apply to the B. of T. for a 
provisional order to supply electricity in the Council's area. 


Calverley.—The Provincial Electric Supply and Traction 
Co. intend to apply for a prov. order for the supply of electrical 
energy within the district. The U.D.C. has decided to oppose the 
application, and to take steps to apply for an order. 


Carnarvon.—Sir Wm. Preece, on Saturday, addressed at 
Carnarvon a meeting of the representatives of various public bodies 
in the county,at which he urged the necessity for carrying into effect 
a scheme for a uniform service of electricity, which he pointed out 
could be worked out at a comparatively small cost, seeing the large 
amount of water power available. A committee was appointed to 
enter into the details. 

Bir Wm. Preece estimated that at least 20,000 H.P. was in use in 
the county. If Llandudno, Conway, Bangor, Carnarvon, Pwhheli, 
and Criccieth amalgamated together to generate their own electrical 
energy, they would save a third of their capital, and get their elec- 
tricity at a third of the price. He considered that three power 
stations would be required for the county, one of which could be 
operated by water. 


Castleford.—The U. D.C. has received from the Pro- 
vincial Electric Supply and Traction Co. notice of its intention to 
apply fora prov. order to supply in the Council's district. 


Clacton-on-Sea.— The B. of T. has agreed to postpone 
any decision with reference to the revocation of the U.D.C.’s 
electric lighting order, until January next. 


Deptford.—The M.B.C. has received notice from Mr. 
Sydney Morse on account of the County of London and Brush 
Provincial E.L. Co., that he will apply for a prov. order for 
Deptford. 


Drayton.—An application on behalf of the Market 
Drayton Electric Light and Power Company, for the consent of 
the Council to an application by the company for a prov. order 
authorising the company to supply electricity in the parish of 
Drayton-in-Hales, has been granted by the R.D.C. 


Durban.—At a meeting of the Town Council on 
June 23rd it was decided to send an indent to England for a 
further £25,000 worth of electrical machinery, so as to overtake the 
extraordinary demand for electric light. It is also proposed to 
import electric cars for the use of coloured people, to be labelled 
“ Not for Europeans." 


Dewsbury.—The T.C. has decided to obtain the sanction 
of the L.G.B. to the borrowing of £10,000 for further extensions 
of the electricity works, necessitated by the supply of energy to the 
British Electric Traction Company. 


Earleston.—The Provincial Electric Supply and Traction 
Company intends to apply for authority to supply electricity in the 
Newton-in-Makerfield district. 


Eceles.—The T.C. has applied to the L. G. B. for per- 
mission to raise a loan of £22,815, for the extension of the electric 
lighting scheme. 


Failsworth,—The U.D.C. has decided to transfer its 
prov. order for electricity supply to the Corporation of Manchester 
for a term of 21 years, subject to the approval of the Board of 
Trade. 


Faversham. — The South-Eastern Electric Lighting 
Company is about to apply for a prov. order to supply electrici 
within the R.D. Council's area. k PP'y electricity 


Finchley.—The B. of T. has decided to defer con- 
sideration of the question of revoking the Council's prov. order 
for another year. 


Frome.—The U.D.C. has decided that application be 
mada to the L.G.B. to sanction the borrowing by the Council of 
such sum as may be necessary for the installation of works for the 
supply of electricity within the district, and that Mr. F. H. Med- 
hurst be engaged as consulting engineer of the Council. 


Gwyrfai,—The D.C. has decided to support the applica- 
tion of Mr. Assheton Smith, the owner of the Dinorwic Slate 
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Quarries, for a prov. order fo light the raral districts between the 
quarries and the sea at Port Dinorwic with electricity. 


Hawick.—The T.C. has decided to light all the streets 
of the town with electric light instead of gas. The electric com- 
pany’s offer for lighting, upkeep, extinguishing, &c., is over £1,070 
per annum, while the gas company’s offer was £844. 


Heston—Isleworth.—The U.D.C. has received notice 
from the United Electric Lighting Co. of their intention to apply 
for electric lighting powers. The Council has decided to oppose 
the applieation, and having considered the report of Mr. Enright on 
a scheme to light the district, has resolved to ask the B. of T. for an 
extension of time. 


Inverness.—The Electric Supply Corporation, Limited, 
London, intend to apply for a prov. order to erect electric lighting 
works in the burgh. The petition will be opposed by the T.C. 


Isle of Wight.—For the twofold purpose of supplying 
the district at Parkhurst and Cowes from Newport, for which a 
main will have to be laid between the two towns, Edmundson’s 
Electricity Corporation have given notice to the R.D.C. that the 
Isle of Wight Electric Light and Power Co. intend to apply for a 


prov. order for electric lighting in the parishes of Carisbrooke and 
Northwood. 


 Kent.—Messrs Downer & Jackson have given notice 
to the Hast Asnronp R. D. C. of the intention of the South-Eastern 
Electric Lighting Co. to apply for a prov. order to supply elec- 
tricity within the company's area. BRIDOE R. D. C. has decided to 
support the same company’s application to supply in the Council's 
area. CRANBROOK District Council has received a similar intimation 
from the South-Eastern E.L. Co. 

The Kent E.P.D. Co., Ltd., the Kent Electric Power Company 
and the South-Eastern Electric Lighting Company respectively 
intend to apply for prov. orders to supply electricity within the 
EasTRY Council's area. 

The Provincia] Electric Supply and Traction Company has given 
notice to the CHATHAM T. C. of its intention to apply for a prov. 
order for the supply of electricity within the area of the Chatham 
authority. The Kent E.P.D. Co., Limited, has given the Council 
similar notice. 

The County of Kent Electrical Power Distribution Company, 
Limited, intends to apply for a prov. order to supply electrical 
energy within the Urban District of SITTINGBOURNE. The Kent 
Electric Power Company also intends to apply for a prov. order. 

The South-Eastern Electric Lighting Company and the Kent 
Electrical Power Distribution Company intend to apply for prov. 
orders to supply electrical energy in QUEENBOROUGH. 

RocHzsTEB.—The Kent Electric Power Company, the Kent 
E.P.D. Co., Limited, and the Provincial Electric Supply and 
Traction Company, have all intimated their intention to apply for 
prov. orders to supply electricity within the city. 

BrnEAN.—The South-Eastern Electric Lighting Company intend 
to apply for a prov. order to supply electricity in the R.D.C.’s area. 

BBAMBY.— Mesers. Edmundson's Electricity Corporation, Limited, 
the South-Eastern Electricity Company, the Kent E.P.D. Co., 
Limited, and the Kent Electric Power Company intend to apply 
for prov. orders for electric lighting in the R.D.C.’s district. 

MILrox.— The U.D.C. have received notices from the County of 
Kent Electrical Power Distribution Company and the Kent Elec- 
tric Power Company of their intention to apply for prov. orders 
to enable them to supply electrical energy inthe Milton district. 


Kilmarnock,—The Electric Committee has offered Mr. 
Bryson, who was appointed engineer for a scheme of electrie 
lighting in the burgh, a sum of £330 as a settlement in full of his 
claim and expenses, in consequence of the scheme having been, in 
the meantime, abandoned. It is stated that Mr. Bryson, whose 
original claim was £976 17s. 3d., has signified his willingness to 
accept this sum. 


Leven.—The Electric Supply Corporation, London, 
intends to apply for a prov. order for electric lighting in the burgh. 


Littlehampton.— An electrical supply company intends 
to apply for powers to supply electricity in the district. 


Liverpool.—During the recent rejoicings the people of 
Liverpool were entertained by an illuminated tramcar, which was 

rmitted by the Tramways Committee to run over the main routes 
in the city. The illuminations of the car were specially designed for 
the Coronation festivities. 


London.—L.C.C.—4At last week's meeting the Highways 
Committee reported that as the number of alternating current 
electricity meters sent in to be tested at the stations established for 
the purpose in Cranbourne Street and Victoria Embankment was 
very large and was constantly increasing, it was necessary in order 
to cope successfully and expeditiously with the work to provide addi- 
tional apparatus at the Embankment station. Having regard to the 
desirability that no ground for complaint of unnecessary delay 
should exist, the Committee considered that the plant required 
should be obtained as soon as possible, and on their recommendation 
the Council authorised an expenditure of £500 for the purchase of 
an alternator and a motor. 


The Lewisham Supply Co.—The Highways Committee recalled the 
fact that the Lewisham and District Electric Supply Co. some time ago 
carried out certain works without having first obtained the approval 
of th» Council, and after having had notice of the Councils dis- 
approval of the works. As a result of police-court proceedings in 
respect of these unauthorised works the company was fined sums 
amounting to £14, and was ordered to pay £10 108. to the Council 
as costs. The company appealed to the Board of Trade against the 
Council'8 disapproval of the works, but withdrew the appeal at the 
inquiry instituted by the Board. A fresh notice had recently been 
Berved by the company in regard to those and other works, and at 
an interview between the officers of the Council and of the 
company the representatives of the latter proposed that the Council 
should approve the fresh notice on the company entering into 
an agreement that certain portions of the mains already laid should 
be removed, if 80 required by the Council, at any time within three 
years from the date of the agreement, by the company at its own 
cost, if not exceeding £200, and the Council to pay half of any 
cost beyond that amount. The Highways Committee were advised 
that this was an equitable arrangement in the circumstances, and 
the Council recently gave conditional approval of the works. The 
solicitor had since obtained from the company's solicitors written 
confirmation of the proposal made at the interview, and had pre- 
pared an agreement in accordance therewith. It was decided to 
approve the agreement, and to authorise the solicitor to obtain its 
completion. 

The Council, on Tuesday, resolved to lend £25,000 to the Fulham 
oer Council for an extension of the electric lighting instal- 
ation. 

K ENSINGTON.—The M B.C. some time ago resolved to extend the 
public arc lighting in the main roads, and 98 new lamps have so far 
been put into use. 


Lydd,—The South-Eastern Electric Lighting Company 


intends to apply for a prov. order for supplying electricity in 
the borough. 


Melbourne.—At a meeting of the City Council on 10th 
ult. it was decided to obtain a loan of £50,000 for the purpose of 
carrying out the additional works necessary to complete the 


Council’s electric supply scheme already authorised, and for exten- 
sion of the underground mains. 


Mexborough.—The U.D.C. is to make application for a 
loan of £2,500 for extension of the electricity undertaking. 


Newport.—Mr. Parshall, consulting electrical engineer 
to the B.C., proposes that a new unit of 500 xw. output should be 
provided, making a total plant capacity of 1,500 Kw., and that a 
secondary battery of a total storage capacity of 1,000 xw.-hours, 
based on a 5 hours' discharge, be installed, in order to equalise the 
load on the generators, and to enable the plant to be shut down at 
night. The estimated cost of the whole of the plant and work 
referred to, amounts to £17,933 11s., made up as follows :—Addi- 
tions to steam generating plant, including two boilers, one 800. R. P. 
engine, one 500-Kw. generator, piping, foundations, balancer, 
additions to switchboard and connections, £10,379 68. 8d. ; storage 
batteries, boosters, additions to switchboard, connections, &c., 
£5,580 ; feeders for supplying portion of lighting network, £1,974 
4s. 4d. The Electricity Committee has resolved to recommend the 
Council to accept tenders for this plant. 


Newton-le-Willows.—The U.D.C. has received from 
the Provincial Electric Supply Company, a notice of their intention 


to apply for a prov. order to supply electricity in the Councils 
area. 


Niagara.—It is said that contracts have been let for part 
of the plant needed for the transmission of electric current from 
Niagara Falls to Toronto. ‘I'he distance is 90 miles, and the trans- 
mission is to be effected at a pressure of 60,000 volts. The gene- 
rating plant will consist of 10,000 R. P. units, generating current at 
11,000 volts, step-up transformers being used to raise this to the 
line potential. It is hoped that by J uly next year the first of these 
units will be at work. 


Penzance.—The Provincial Electric Supply and Trac- 
tion Company and the United Electric Light and Power Company 


intend to apply for a prov. order to supply electricity within the 
area of Penzance. 


Pontypridd.—lIt is calculated that the small generating 
plant will afford sufficient power to run the first tramway from this 
town to the big colliery centre of Cilfynydd in five months. Itis 
quite within the range of probability that there may be a settle 
ment of the differences between the local authorities and the South 
Wales Distribution Company. Negotiations are proceeding with 
& desire for a satisfactory adjustment. 


Renfrew.—The Electric Supply Corporation intends 


to apply for a prov. order to supply electricity within the burgb. 
The T.C. will oppose the application. | 


Ripley.—The Provincial Electric Supply and Traction 
Company and the Derbyshire and Nottinghamshire Electric Power 
Company state their intention to apply for prov. orders for electric 
lighting in the district. 


1 
elm 
FIXE 


£« Y? an 


ERLE TE DELILE DL EEE DEO SED NED LEN EDD — E nup — ES SE EP ͥ ũ œ,mm—⅛˙ꝛ— C UR DUM a AR RECO q ah —⏑ es nbus mel I Rr 


Vol 51. No. 1,286, Jur. 18, 1902.] 


THE ELECTRICAL REVIEW. 105 


River Tyne.— The South Shields Corporation has in 
band the lighting of the market place and direct ferry landings with 
electricity. 

Romford,—Three companies, Messrs. J. & J. 8. 
Enright, the Allgemeine Electric Company, and the United 
Electric Light and Power Supply Company, are in competition for 
lighting the district. The tenders have been referred to the 
Council’s electrical engineer for his opinion. 


St, Annes, —At the meeting of the U.D.C. on July 9th 
it was reported that instead of the profit of £12 stated to have 
been made at the electricity works last year there was a loss of 
£327, the payment of a quarter's interest and sinking fund contri- 
bution not having been included in the statement recently made. 


Scunthorpe.—On the ground that it is its intention to 
apply for a prov. order itself, the U.D.C. has decided to oppose the 
application of a London company to the B. of T. for power to supply 
electricity within the Council's district. 


Seaford.—At the C. D. C. meeting on Monday a letter 
was read from Mr. F. J. Warden Stevens, inquiring whether the 
Council would consent and offer facilities to a company proposing 
to supply electricity in the Council's area. It was decided to reply 
that if the company submitted their scheme and it met with 
approval, facilities would be given. 


Southrate.— The U. D.C. has decided to apply for a prov. 


order for the generating and distributing of electricity. 


Southport.— So successful have been the electric illumi- 
nations prepared in view of the Coronation, that the T. C. has decided 
on a permanent scheme. The whole length of Lord Street from the 
Prince of Wales Hotel to St. George's Church will be illuminated 
on one side. The estimated cost of the scheme is £1,465. 


Stourbridge.— The T.C. has decided to operate the 


electric lighting order which it has obtained. ; 


Stretford.—The U.D.C. has resolved to accept the 
tenders of Messrs. E. Heaton & Son for steam raising plant, 
£3,095; the Westinghouse Co., Ltd., for -team-driven generators, 
condensing plant, pipes aud accessories, £5,619; and the Anchor 
Cable Company, for service mains, £9,682. These tenders are in 
connection with the Council’s scheme for electric lighting. The 
official sanction of the B. of T. has been received for the borrowing 
of £54,680 for the reconstruction of the tramways and the equip- 
ment of electric traction within the district. 


Teignmouth.—The U.D.C. has favourably considered an 
agreement submitted by Mr. Purvis on behalf of Messrs Crompton 
and Co., who are desirous of supplying electric light within the dis- 
trict, and is to make an application for an extension of time in 
19 5 to carry out the works authorised by the Council's prov. order 
of 1899. ö 


Thornhill.— An electrical company intends to apply 
for a prov. order to supply electrical energy within the district of 
Thornhill. The T.C. will oppose the application. 

Tyneside.— The Felling-on-Tyne U. D. C. has decided 
that application be made to the B. of T. for its approval of a high- 
pressure system of electricity supply throughout the district, as 
requested by the Northern Counties Electricity Supply Company. 
This is suggested in order that that district may be supplied from 
Hebburn, the latter town being about three milcs to the east of 
Felling. A similar application was made by the Electricity Supply 
Company to the Hebburn-on-Tyne U.D.C., and there, too, it was 
decided to make the necessary application to the D. of T. 


Walton,—The U.D.C. has received intimation from the 
Urban Electric Sapply Company of its intention to apply fora 
prov. order for the lighting of the district. The Council is divided 
on the question. 


Wells,—Messrs. Crompton & Co., Ltd., have offered to 
erect and work an electric installation in the city at their own cost, 
and to give the Council the option of taking over the works at 
stated periods and prices. The T.C. has decided to favourably con- 
sider the application. | 

Weymouth.—A scheme of electric lighting has been 
approved of by the T.C. The estimated cost is £44,500, and a loan 
for this sum is to be applied for. It is proposed to charge private 
consumers 6d. per B.T. unit, and for public lighting 3d. per unit. 

. Whitstable-on-Sea,—The South-Eastern Electric Light- 
ing Company has given notice of intention to apply for a prov. 
order for an installation of electric power in the district. 

Whitworth,—The Provincial Electrical Supply an! 
Traction Company, Limited, intends to apply for a prov. order to 
supply electricity in the district. 

Windlesham.—The Ascot and District Electric Supply 
Corporation proposes to obtain powers to supply electricity in 


| Wind'esham and Bagshot. 


Windsor,—The shareholders of the Windsor Electrical 
Installation Company have adopted a scheme for the formation of a 
new company to work the prov. order for supplying electricity in 
Slough and Datchet. 


: Wolverhampton.— The accounts of the electricity 
undertaking for the year ended March 31st last, show that the 


net result of the year's working, after payment of interest and 
sinking fund charges, is a profit of £507 13s. 11d. In addition to 
this the sum of £405 6s. 4d. has been expended during the year 
out of the revenue of the department in respect of the 
changing over of the system of supply sanctioned by the 
Council in November, 1898. The undertaking has also been 
debited to the extent of about £400 in respect of interest and siuk- 
ing fund on plant installed for tramway purposes, for which no 
revenue has been obtained except during the last two or three 
weeks of the financial year. The gross revenue was £13,240 
128. 8d., and the expenditure £6,745 19s. 8d. The capital account 
stands at £121,610 10s. 1d, The output for the year was 746,318 
units, and the energy generated 1,028,949 units, of which 73,425 
were used in the works. The lamp connection amounted to 40,953 
8-C P. equivalent. 

The report was discussed at the Town Council meeting on 
Monday. Councillor Crosbie, the acting chairman of the Committee, 
faid the reason why nothing had been written off for depreciation 
of machinery was that the Incorporated Municipal Electrical 
Association, at a meeting in February last, decided that no writing 
off of capital was necessary when the period allowed for repayment 
of loans was not greater than 30 years. Councillor Fred Evans 
asked if it was a sound financial balance-sheet unless depreciation 
was allowed for? He was given to understand there was a lot of 
machinery at the Corporation station that was becoming obsolete. 
Alderman Lewis ssid there could be no doubt there were many 
thousands of pounds’ worth of obsolete machinery at the station. He 
did not think it was creditable to Corporations that they should make 
no profit when so many private companies made one. He did not con- 
sider the £500 really showed much protit at all. The whole thing 
was absolutely unsound until recognition was made of what Mr. 
Evans had said. One consumer in the centre of the town had put 
in his own installation, and he considered that he could make it at 
considerably less cost than the prices the Corporation were charging. 
This was an unhealthy state of things. Councillor White said the 
balance-sheet was so bad that he felt bound to support what had 
been said on the question of depreciation, because no class of 
machinery went out of date sooner than electrical plant. Alderman 
Josepb Jones said, as there was a great deal of out-of-date machinery, 
it was a mistake not to provide for depreciation. Councillor 
Crosbie, in reply, said, on the question of depreciation, he found 
himself at a loss for a better argument than the one he had adduced, 
that practically the whole of the Corporations of the country had 
decided that the system of accounts which Wolverhampton had 
followed was the correct one. He did not think that Wolver- 
hampton could afford to set up a standard for itself, but if they 
could say that they were doing exactly as other Corporations were 
doing, it should be granted that they could not be far wrong. Ile 
found that practically the whole of the machinery was in use and 
doing good work. The Council afterwards adopted the Committee's 
report. . 

Yarmouth.—The accounts for the year ended March 
31st last show a revenue of £8,441, and a gross profit of £3,442. 
The net profit is £279. 


ELECTRIC TRACTION NOTES. 


Aberdeen.—The Tramways Committee has rejected the 
last 12 electric cars supplied, as after inspection and test they have 
been found not to comply with the specitications. Mr. Bell, the 
electrical engineer, contended that the cars were in many points 
defective. 


Bilston and Willenhall.—The cars commenced to run 
for trafic on Monday on this section of the B. E. T. Co.'s lines, the 
company taking full responsibility until the Board of Trade 
certificate is received. 


Birkenhead.—lioute indicators of the revolving and 
illumirated type are to be fixed on the Birkenhead electric 
tramcars. At the last meeting of the T.C. estimates for building 
new tramway offices at a cost, including furnishing, of £3,050 were 
accepted. 


Denton.—The Urban Council has decided to ask the 
B.T. to prolong the time for the substantial commencement of th 
new tramways for a year to August 17th, 1904. ; 


Dublin and Lucan.—The accounts of the Dublin and 
Lucan Electric Railway Company for the six months ending June 
30th show a profit on the working of £971, and the directors 
propose, after providing for debenture interest, to recommend a 
dividend of 5 per cent. on the preference shares, place £300 to 
reserve fund, and carry forward the balance of £82 to next 
half-year. 


Electric Postal Vans.—Experiments are at present 
being made with a service ot electric postal vans for the transport 
of mails between Rome and Milan. From the trials 80 far made, it 
appears likcly that these vans will, at an early date, be substituted 
throughout Italy for the horse cars hitherto employed. 


Halifax.—4As the result of the representations of the 
neighbouring authorities concerned, the Halifax Corporation have 
given instructions for estimates to be got out for extensions of 
routes from Stump Cross to Hipperholme, Hipperholme to Brig- 
house, Balterhebble to Greetland, and Salterhebble to Elland 
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Huddersfield.—Major Druitt has held à Board of Trade 
inquiry into the tramways accident which occurred here on June 
28th, and was mentioned in the ELECTRICAL Review for July 4th. 
The driver of the car, G. W. Hewitt, said he was sure that he did 
not turn the handlesthe wrong way. He said that he had not been 
taught to reverse the motors before the accident. After other 
evidence had been given, the inspector and witnesses proceeded to 
the Great Northern Street tram shed, and viewed the damaged car. 
It was brought out and run along Ray Street, and stopped with the 
electric brake both when the trolley was on and off. The brake 
worked perfectly. On returning to the Town Hall, Mr. H. N. 
Thomas, the manager, stated that when he went to Moldgreen on 
the night of the accident he obtained two electric cars, and the 
damaged car was got out and drawn into the road, and hauled to 
St. George's Square. He then got the controlling handles, and 
drove the car with its own power to the Great Northern station shed. 
It was got into the shed and left there, locked up forthe night. On 
the following morning he went to the shed, and in the presence of 
Alderman Firth, the car was put into the paint shop and locked up. 
He did this because men would be working in the shed on the 
Monday. The key was never out of his possession except for one 
day, when he was out of town, and the key was then in the keeping 
of Mr. Whiteley, his head assistant. He had examined the car on 
the morning of the inquiry, and he should consider that it was in 
perfect working order, especially the electric brake, at the time of 
the accident. 

Mr. F. W. Taylor, electrical engineer, Golcar, stated that the 
controller was right, and he did not see anything that could pos- 
sibly have caused it to fail. The car was all right. He had never 
heard of a car failing temporarily. He was sure that it would be 
in the same condition now as at the time of the accident. He was 
of opinion that the electric brake was safe to act if the car was 
running at 18 miles an hour. Mr. John W. Wainwright, general 
manager of the British Electric Car Company, Trafford Park, Man- 
chester, said that the car was in good order, and the electrical 
apparatus was perfect. Mr. J. E. Dyson, electrical engineer, Hud- 
dersfield, said that the car was in good order, and should have been 
pulled up by the electric brake. He could not now suggest any 
reason why the car should not have been stopped if it was properly 
handled. 

The inquiry was closed. 

It is important to note that the Board of Trade inspector 
thoroughly tested the car without its having been interfered with, 
and the brakes were found to be in perfect order. The car was 
driven at full speed and pulled up by both the hand and electric 
brakes; the inspector then got off the car and expressed himself 
satisfied. Mr. Thomas then had another run for the benefit of the 
members of the Press, taking the trolley off the wire and showing 
them that the electric brake would operate without the trolley 
being on the wire. This also brought the car up satisfactorily. 


London.—L.C.C.—At last week's meeting the Bridges 
Committee reported that in connection with the reconstruction 
for electric traction of the tramways between the Elephant 
and Castle and New Cross Gate, it was necessary Ito rebuild 
the bridge carrying the Old Kent Road over the Grand 
Surrey Canal. It was proposed to substitute a girder bridge for 
the existing single brick arch at a cost of £3,000, and it 
was important that the work should be put in hand as soon as 
possible. The Committee recommended the Council to authorise 
the issue of advertisements inviting tenders for the work, but the 
proposal was withdrawn for the present. 

The Council adjourned for a week the consideration of a report 
by the Highways Committee in relation to the reconstruction of 
bridges in connection with the laying of tramways. Tne report 
states that Sec. 17 of the Council's Tramways (Electrical Power) 
Act, 1900, provides that the cost of reconstruction or alteration of 
any bridges affected by the electrification of tramways shall be 
borne by the Council. Several instances have lately occurred of the 
reconstruction or alteration by the companies concerned of bridges 
forming part of, or over, roads which are already, or may probably 
be in the near future, adopted as tramway routes, although no Par- 
liamentary sanction has as yet been given to such tramway routes. 
Tbe Council has no power to require the companies to so carry out 
the work as to permit of electrical conduits being placed in the 
carriageways of the bridges, or, in the cases of bridges crossing 
roads, to require that the headway shall be sufficient to permit of 
the passage underneath the bridge of a loaded car, or that the 
buttresses shall be sufficiently far apart as to permit of a double 
line of tramway being laid on the road. Moreover, even if 
the company concerned is willing to make the necessary alteration 
to meet these points, in the structures of the bridges, provided that 
the Council will pay the whole or & part of the cost, the Council has 
no statutory power to enter into any such arrangement. It is very 
desirable that the Council should endeavour to obtain this power. 
One great reason for considering this desirable is that, in some 
cases, when a bridge is being reconstructed or altered, the addi. 
tional outlay necessary to adapt the bridge for the purpose of elec- 
trical conduits being laid in the carriageways, or for tramways to be 
laid in the road benesth, would be inconsiderable as compared with 
the cost which would bave to be incurred afterwards, of the neces- 
gary reconstruction or alteration being made of the superstructure 
or abutments. The Committee therefore propcse that the Council 
should seek the powers desired in the next session of Parliament. 

At Tuesday's meeting it was decided, on the recommendation 
c ‘he Highways Committee, to approve an estimate of £205,000, 
a.. to enter into an agreement with the South London 
Tramways Company forthe purchase of the whole of the com- 
pany's undertaking for £198,500, the transfer to take place 
on November 1st next. In à report by the Finance Committee, it 


was pointed out that the company's profits for the past financial year 
amounted to £11,400. This sum would be about sufficient to meet 
Interest and sinking fund on the cost of acquisition by the County 


Council, but would leave little or no margin for the increase in 


wages, and it was, therefore, probable that the immediate result of 
the purchase would be a deficiency. The Committee submitted, 
however, that it must be borne in mind that full advantage could 
not be obtained from these tramways until they had been converted 
to electric traction. 

The Highways Committee reported that it would be necessary to 
obtain electric cars of a special kind for use on the Streatham lines, 
with the bodies of the cars carried on single trucks, and not on 
bogies as in the case of those for the Tooting tramways. The 
reason for single-truck cars being preferred instead of bogie cars, 
was that the gradient of Streatham Hill is steep, and experience 
had shown that the maximum traction trucks had given consider- 
able trouble on heavy gradients as the driving wheels had a 
tendency to slip in mounting a hill. Moreover, the weight of a 
single-truck car was about 2 tons less than that of a bogie car, and 
as the new cars would have at first to be pulled by the 
cable, the difference in weight was of considerable importance. The 
Committee mentioned that provision had been made in the specifi- 
cation for raising the plough from the slot at the junction of the 
electric and cable lines, and also for apparatus for gripping the 
cable. It was estimated that the cost of the number of cars 
required for the Streatham lines would amount to £59,000, includ- 
ing provision for the necessary appliances to enable the cars to run 
over both electric and cable lines. The contract for the cars should 
be let as soon as possible, so that they might be ready for delivery 
by the time the Tooting lines, over which they would run in con- 
nection with the Streatham tramways, had been reconstructed. On 
the recommendation of the Committee, authority was given for the 
issue of advertisemeuts inviting tenders for the supply of the single- 
truck cars. 

After a brief discussion, the Council resolved to apply in the next 
session of Parliament for powers to enable it to contribute, in con- 
nection with the reconstruction or alteration of any existing bridges, 
the whole or a part of the extra cost likely to be incurred in 
adapting the bridges so as to allow of the placing of electric con- 
duits in the carriageway of the bridges or the laying of a double 
line of tramway in the road beneath such structures. [This matter 
came before the previous Council meeting as stated above.] Before the 
resolution to this effect was adopted, the chairman of the Highways 
Committee explained that such powers, if granted, would result in 
the saving of many thousands of pounds. 

An expenditure of £30,000 was authorised for the erection of car 
sheds at Clapham, and of £3,500 for the supply of fuel economisers 
for the Greenwich power station. Authority was given for tenders 
to be invited for the delivery of the latter. At the next mecting 
the Council will be asked to vote £114,000 for the reconstruction 
on the conduit system of the tramways between New Cross Gate 
and Greenwich. 

The Southwark Borough Council has rceived notice of the 
L.C.C's. intention to lay underground mains jin Newington Butts, 
London Road, St. George's Market, St. George's Circus, West- 
minster Bridge Road, and Blackfriars Road, in connection with the 
electrification of the tramway system. 

West Ham.—It is stated that the West Ham Borough Council 
have just accepted a tender amounting to £108,900 for the con- 
struction and equipment of a system of electric trams for the 
borough. The rails are to be made in England. 


Gloucester,.—The inquiry into the proposed schemes of 
electric tramways in Gloucestershire, connecting the towns of 
Gloucester, Cheltenham and Stroud, has been fixed to take place at 
Gloucester on Jaly 31st, and already all parties interested in the 
matter are actively preparing evidence and securing signatures to 
petitions to place before the Commissionera. No arrangement has 
been arrived at between the conflicting interests, and the fight 
practically resolves itself into a contest between the Gloucester 
Corporation and the outside districts. Mr. T. Nevins desires to 
carry out a network of tramways in the Stroud and Cheltenham 
district, which will also run into Gloucester. It is in connection 
with the latter line that all the friction has arisen, and the 
Gloucester Corporation, who are going in for a scheme within their 
own area, object to Mr. Nevins having any running powers over à 
portion of road which the Corporation eye very jealously, having 
regard, no doubt, to possible extensions of the city boundaries in 
the near future. 


Iiford.—The U. D. C. having come into conflict with the 
Ilford Gas Company regarding the interference of the Council's 
tramways with the gas mains, the matter was submitted to arbitra- 
tion. The award of the arbitrator was recently issued, and 18 
wholly in favour of the company. The Council will therefore have 
to lower the gas mains over a very considerable distance, and move 
them laterally where necessary. The cost of the award is to be 
borne by the Council. 


Italy,—The engineer, Signor Mario Boughi, of Naples, 
has published a study on his project for the construction of a system 
of electric railways of narrow gauge, to be constructed in the 
province of Foggia, which is entirely separated from the rest of 
Italy by the Targano range. The centre of the system will be at 
San Severo. From this point lines will radiate towards Lucera, 
Torre, Maggiore, Manfredonia, Carpino, Rodi, Vieste, and Monte 
San Angelo. The total length of the proposed lines will be a 
matter of 2304 kilometres, and the cost of the undertaking will not 
be less than 13,500,000 lire. 


(Continued on page 112.) 
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THE ELECTRIC TRAMWAY SYSTEM OF 
NEWCASTLE-ON-TYNE. 


Now that the electric tramways of Newcastle-on-Tyne have 
been running for about six months, with all the routes open 
that were originally 
to be constructed, 
the following 
account of the 
whole of the in- 
stallation may 
interest our readers. 

Newcastle is a 


hilly to P ae — — 
very hilly wn, N —— — 1 


situated as it is on 
the steep banks of 
the River Tyne, 
and is peculiar in- 
asmuch as the city 
is almost divided 
into balves by 
the large open 


space called. the SmGLE-DECK BoGIE CAR. 


Town Moor, which 
compresses the strictly business part of the city into 
a very narrow portion between the river and this Moor. 

The borough itself has a population of about 216,000, 
but a great number cf people live in the neighbouring 
districts of Benwell, Gosforth and Walker, and travel to and 
from their work in Newcastle, and this fact has already 
caused the Corporation to go to Parliament for a Bill 
enabling them to construct extensions of the originally- 
arranged lines in the borough, outside its boundaries, into 
these districts. 

The tramway question in Newcastle has, from its 
inception in 1879, been subject to keen controversy. 
In that year the Corporation obtained a tramways 
order, under which 
they constructed 
about 11 miles of 
single track, and 
leased them to a 
company, which 
Worked them by 
horse haulage down 
to May, 1901. — 

The original lease A 
was to expire in | [xen 
1899, and before | F^. 
that time came 
the question arose 
as to what type of 
mechanical power 
should be adopted 


— 


| 


but whether electrical power or whether cables should be 
adopted, was an open question, and one over which contro- 
versy arose. 

Experts were called in, and gave estimates of the cost at 
which either of the rival systems could be constructed. Both 
estimates were made 
out on the lowest 
basis on which the 
traruway system 
could be con- 
structed, and the 
electrical overhead 


— —— | system triumphed ; 


but, of course, 
when it came to 
construction, it was 
ene found that, though 
. each estimate would 
Se a 
EON. NEA probably have 
given a workable 
system, yet neither 
gave any margin 
for spare plant, and 
the completed 
system, therefore, cost a good deal more than the original 
estimate. l 

In April, 1899, the first rail was laid by Mrs. Cail, wife of 
the chairman of the Tramways Committee, and from that 
time the work was pushed forward as speedily as possible, in 
spite of the difficulties encountered, owing to the fact 
that the horse tramways system had to be kept running, 
till, in May, 1901, the Corporation determined to do away 
entirely with the horse trams, and thus enable the 
construction of the new track to be got on with more 
rapidly. 

By December, 1901, part of the system was ready for 
running. The power station was almost complete, and on 
the 16th of that 
month the first cars 
started in regular 
traffic. 

During the con- 
struction of the 
buildings, a prick- 
layers’ labourers’ 
strike began in the 
district, and for 
nine months not a 
single brick could 
be laid in any 
building, the conse- 
quence being that 
the Corporation, for 
the large car sheds, 
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for the tramways, DousLE-DECKED CAR WITH REVERSED STAIRWAY. gave up entirely 


and whether the 

_ tramways, as converted, should be municipalised or leased to a 
Private company. 

It was seen that the adoption of mechanical power was a 
sine quá non owing to the way in which the town had out- 
grown the traffic facilities that horse tramcars could give it, 


the use of brick, 


and substituted a steel and concrete structure, whilst in 


the power station the roof was put up on steel uprights, 
and the walls were begun in concrete. 
The delay in the buildings which ensued obliged the 
Corporation also to put off the construction and delivery of 
F 


— 
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cars, the consequence being that not until some time last 
month has the whole of the originally intended system 
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NEWCASTLE TBRAMwAYS:)POWER STATION 


been able to be completed and provided with sufficient cars 
for running. 

The track is laid on a heavy foundation of concrete, 7 in. 
deep, and consists of steel girder rails 101 lbs. to the yard 
and 45 to 60 ft. in length, bonded at each joint with two 0000 
flexible Crown bonds, and cross-bonded at 
every 120 ft. 

In the space between the two tracks 
conduits have been laid over the whole of 
the system, sufficient to provide for any 
extensions of tramways and public lighting 
purposes which may be likely to take place. 

The ducts used are of various types, 
Albion Clay Company's, Doulton, and 
National Conduit Company's, and all are 
laid in lengths not exceeding 400 ft., with 
manholes at the end of each length. 

Messrs. Hopkinson & Talbot, of West- 
minster and Manchester, were retained as 
‘consulting engineers, and in March, 1900, 
Mr. A. E. Le Rossignol was appointed 
resident engineer for the consulting engineers 
and for the Corporation. The whole of 
the work was carried out under his supervi- 
sion, and in November, 1901, he was 
appointed general manager and engineer. 

Various sites in the town were at the 
disposal of the Corporation, and the con- 
sulting engineers chose one at Pandon Dene, 
which had the advantage of being practically 
at the centre of distribution of the whole 
system, but had the disadvantage of being 
entirely on filled-in ground, about 90 ft. 
deep, over a former narrow dene or valley. 

Mr. B. F. Simpson, of Newcastle, was 
appointed architect for the power station, 
and it was determined to float the 
buildings over the filled-in ground on a 
heavy block of concrete, stiffened by steel 
rails laid transversely and longitudinally. 
One block is about 280 ft. long, and carries 
the whole of the engine room and a block of 
offices for the use of the tramway staff. 
This block is 8 ft. thick and 76 ft. broad. The boiler 
house is carried on a similar block 104 ft.'long by 94 ft. 


broad; whilst the chimney has piles driven in 30 ft., and 
on the top of these tbere is a block of concrete 8 ft. deep 
by 30 ft. square. 

The site adjoins the main line of the North-Eastern 
railway to the North, and lies at a much lower level, so that 
by the construction of a high timber and steel gantry (the 
steel portion of which will form an extension of the boiler 
house in the future), coals are brought direct in the North- 
Eastern wagons into the to» of the boiler house. A double 
line of railway track has been run on this siding, which was 
constructed to the designs of the resident engineer, and on it 
a powerful electric locomotive takes delivery of a whole train 
of wagons, which pass first over a weigh bridge, and bring 
in up to 200 tons at one time. All the North-Eastern rail- 
way wagons, as our readers may know, are provided with 
hopper bottoms, and when brought into the boiler house, 
striking up a trigger lets the bottom fall out of the wagon, 
and empties the coals direct into the bunkers below the 
track. 

The boiler house itself consists of a steel framed brick 
building. with steel principals for the roof, of three stories 
and basement. The latter forms the space for the handling 
of ashes; above this is the firing floor; above this the 
sloping coal bunkers, and above this the railway siding for 
the reception of the wagons. 


(To be continued.) 


ELECTRICAL PLANT AT THE DÜSSELDORF 
EXHIBITION. 


(Continued from page 69.) 
A THREE-PHASE 750-KW. Lahmeyer alternator is shown in 
conjunction with Messrs. Haniel & Lueg, of Düsseldorf, and 
will be described later. The only remaining generator of 
this kind is one which is mounted on the same shaft with a 
direct-current generator, as shown in the illustration on the 


NEWOASTLE TRAMWAYS: TROLLEY Coat Wacon ox Tor OF POWER STATION. 


following page. These machines are direct-driven by & 


horizontal tandem-compound single-crank engine, built by the 
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Maschinenfabrik Hohenzollern, with trip-valve gear, 
running at 94 revolutions per minute, and capable of 


developing 800 H. P. 
at normal load, 
1,000 H.P. maxi- 
mum. The alter- 
nator is rated at 
500 KW., at 5,000 
volts, while the 
dynamo gives 400 
KW., at 600 volts ; 
the total, 900 K w., 
being obviously 
much more than 
the maximum out- 
put of the engine. 
The set is destined 
for the works of 
the Rheinische 
Bahngesellschaft, 
Düsseldorf. The 
alternator is of the 
standard Lahmeyer 
type, with double- 
armed fly - wheel ; 
there is a bearing 
between the alter- 
nator and the 


provided, though the dynamo is intended for electrictraction, 
having an output of 450 Kw. at 600 volts. The set is to 

: be erected in the 
Homburg Elec- 
tricity Works after 
the close of the 
Exhibition. The 
construction of the 
machine, except for 
the larger diameter, 
is generally similar 
to that of the 
ordinary type; the 
armature is 3,200 
mm. in diameter, 
with a series-parallel 
bar - winding and 
equipotential con- 
nections. The 
weight of the core 
is about 3,100 kg. 
The commutator 
has 860 bars, and 
is 2,200 mm. in 
diameter. The field 
magnet consists of 
a cast-iron frame 
carrying 16 steel 
poles; the outer 


dynamo, and the COMBINED D.C. AND A. C. LAHMEYER GENERATING SET. : 
diameter of the 


armature of the 
latter is carried on a 
short shaft coupled to the alternator shaft. The difference in 


diameter of the two machines is striking, compared with the 
difference in their respective outputs. The building of vhis 
* donble-machine," as it is called, is of interest, having 
regard to the recent paper at the M.E.A. Convention advo- 
cating * double-current " generators, and to Mr. Rider's work 
at Plymouth. 

Of direct current generators, Messrs. Lahmeyer have a 
large display. One of these is of special interest, as illus- 


LAHMEYER CABINET SwITCHBOARD. 


trating the firm’s fly-wheel type of dynamo ; it is shown in one 
of our views (p. 110), coupled diréct to a vertical low-speed 
compound engine built by the Dingler Engineering Works, of 
Zweibrücken, The engine is rated at 500 to 650 H.P., and 
runs at 120 revolutions per minute ; the cylinders are 600 
and 950 mm. in diameter, and the stroke 700 mm. The 
large diameter of the armature, and consequently of the field 
magnet frame, is very noticeable; no additional fly-wheel is 


frame is 4,600 mm. 
The weight of the rotating parts is 16,700 kg., and the fly- 
wheel effect (wp?) is 33,800 m? kg. The diameter of the 
shaft in the armature is 350 mm., and in the bearing 
225 mm. ; the length of the bearing is 260 mm. 


275-KW. STEAM DYNAMO, 


Near this set are four belt-driven Lahmeyer dynamos, 
used for exciting some of the alternators. ^ Each of these is 
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driven by a'horizontal single-cylinder Dingler engine, of 
powers ranging from 30 to 85 H.P., and speeds from 225 to 
180 revolutions per minute. 

The normal type of direct coupled dynamo is shown in our 
view of a 275-KW. machine, driven by a vertical compound 


CENTRIFUGAL Pump DRIVEN By INDUCTION MOTOR. 


engine built by Messrs. Ehrhardt and Sehmer, Schleifmühle. 
The engine is of the marine type, and has a heavy fly-wheel 
at the end of the shaft remote from the dynamo. The arma- 
ture of the latter is drum-wound for 220—250 volts, at 
150 revolutions per minute; its construction is well shown 
by the cross-section reproduced herewith, and will be seen to 
differ in many respects from English practice. The core is 
well ventilated, and the temperature of any part does not rise 
more than 45? C. in continuous running at full load. The 
magnet poles are of wrought-steel, fixed to the yoke with 
bolts, and the commutator centre is bolted up to the end of 
the armature spider. 

To avoid obscuring the view of their exhibits, Messrs. 
Lahmeyer have adopted the type of switchboard shown in 


450 kw. Fuy-WHEEL DxNAMO. 


‘one of our illustrations; this carries all the instrumenta, 
switches and rheostats required for controlling a group of 
machines, in a convenient and compact arrangement. 
Several other direct current machines, coupled to engines 
by various makers, are shown; those which! we ‘illustrate, 


however, will serve as examples of the leading types exhibited. 
We should mention that one set, consisting of a 440-Kw. 


Cross-SECTION or 275-kw. DYNAMO. 


600-volt Lahmeyer dynamo coupled to a compound 
horizontal single-crank engine built by the Union Works, 
Essen, has an extra heavy fly-wheel, and the armature shaft. 


Rotorua: MAIN SwITCHBOABD. 


is connected to the engine shaft by means of a coupling oub- 
side the main engine bearing. It is intended to instal this 
set in a generating station, at present supplying direct 
current; when, as is anticipated, three-phase plant is to be 


substituted, the magnet system will be built up on the cir- 


cerca a a I I a I I I SISTED ——. 
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cumference of the existing fly-wheel, the stationary arma- 
ture of the alternator added and the dynamo disconnected, 
with a minimum of expense and delay. 

In an adjoining exhibit—that of Messrs. Haniel & Lueg, 
of Düsseldorf—other Lahmeyer machines are met with. 
One is a three-phase induction motor, coupled to a centri- 
fugal pump, intended for the dry docks at the Imperial 
Shipyard, Kiel. This is of a rated power of 310 B.H.P, and 
runs at 165 revolutions per minute. The stator frame is in 
two parts, stiffened by two-part shields, which are journalled 
npon the bearing, but are normally bolted fast in place. On 
removing the bolts, the whole frame can be rotated, the 
outer circumference being provided with teeth for this purpose. 
The rotor is built up in one piece. As the motor is enclosed 
80 as to be watertight, special arrangements for artificial 
ventilation are provided ; cold dry air is driven in through 
a special pipe. The slip rings are not enclosed. The 

t diameter of the frame is 3,780 mm., and the weight 
of the frame complete 12,500 kg. The diameter of the 
rotor is 2,995 mm., and its weight 5,000 kg. The outer 
diameter of the stator core is 3,300 mm., and the bore 
3,000 mm.; the breadth is 260 mm. The machine is built 
for a pressure of 1,000 volts and a frequency of 50 cycles 
per second; there are 36 poles. The winding of the stator 
is laid in 324 grooves, and that of the rotor in 432. 


(To be continued.) 


ELECTRIC POWER TRANSMISSION IN NEW 
ZEALAND. 


(Concluded from page 67.) 


THE general arrangement of the switchboard is shown in 
the photograph on p. 110. It is divided into three enamelled 
slate panels, fitted into an angle iron frame. The two out- 
side panels each represent an alternator and contain an A.C. 
ammeter, electrostatic voltmeter reading up to 4,500 volts 
connected across the main terminals of the machine, a double- 
pole main high tension switch, double-pole high tension fuses, 
exciter field shunt switch, with an extra contact for 
short-circuiting the shunt coil as the circuit is opened, 
exciter field shunt regulator, field ammeter and synchroniser 
sockets and connections, The centre panel contains two 


SECTION OP Rotorua POWER STATION. 


synchronisers, of the ordinary double transformer pattern, on 
the back of the board, switches and fuses, and lamps for 
synchronisers, a two-way double-pole switch to allow of the 
station lighting circuit being connected to either of the 
exciters, and the resistance regulator, before mentioned, for 
keeping the voltage of the lighting circuit constant. A 
Stanley earth detector is also provided. The arrangement 
of the switches, &c., permits of either alternator being 
connected to the line, or if necessary, the two can be put in 
parallel on to it. 
The transmission line consists of a 0223 in. sectional area 
copper wire for lead and return, 13 miles long. It is sup- 
ported on white porcelain triple shed insulators. The poles 
are steel railway rails, 24 ft. long, and were dipped in hot 
gas tar before erection, They are placed, on an average, 


two chains apart, and will be practically everlasting, whereas | 


timber ones would probably want renewing in this locality 
in the course of 10 or 12 years. The ground in which the 
poles are set is, generally speaking, of a fairly soft pumice 
gravel, but in some few places hard rock was met with, and 
blasting had to be resorted to. The line is protected at each 
end by Siemens horn arresters, but on account of the use of 
iron poles it was not considered necessary, although the dis- 
trict is at times subject to severe thunderstorms, to provide 
lightning arresters along the line, as the poles themselves will 
act as lightning conductors. 

At the town end the line terminates at a switchboard in 
the pump house. This board is like the one in the generator 
house. The high-tension panel contains high-tension 
switches and fuses for separate incandescent and arc circuits, 
There are also two double-pole switches and fuses, by which 
either or both of two 12-KW. transformers in the pump 
house can be connected to the line. These transformers are 
used for the 8-H.P, motors for driving the sewerage pumps, 
and also for running the lights in the pump house. The 
low-tension panel contains double-pole switches and fuses on 
the secondaries of the transformers, to enable either of them 
to be connected with either of the motors, or to the lighting 
circuit, | 

The motors are of the induction type. Each drives by 
means of a leather link belt a 5-in. Jennings centrifugal 
pump. At full load, each pump will raise about 500 gallons 
per minute 25 ft. 

The distribution mains are all insulated with vulcanised 
rubber and braided. "They are run on porcelain insulators 
on rata arms, keyed and bolted to Totara timber poles. "There 
are separate circuits for the arcs and incandescents ; trans- 
formers are fixed where required on the poles, so that no high 
tension wires are carried in or on to the buildings; they 
receive the current at 2,000 volts and transform it down to 
100 volts. 

In some cases a separate transformer is used for a single 
building; in others, adjacent buildings are fed from one 
transformer. Every transformer is fitted with D.P. high 
tension switch and fuse and earth shield between primary 
and secondary winding. 

The atmosphere of Rotorua is heavily charged “with 
sulphur, which quickly acts on all exposed metal work. 
Silver, brass and plain iron particularly suffer badly; gal- 
vanised iron stands fairly well. A portion of the main line 
in proximity to the town had turued to the colour of lead 
before it had been up a week, and Mr. Haes would not like 
to say how many years it, will last. 

A separate high tension circuit runs from the pump liouse 
through the town for the various lamps. There are at pre- 
sent 20 enclosed alternating current arcs erected in the streets 
and gardens, each taking 6 amperes at 100 volts, The lamps 
are fitted with choking coils, which reduce the pressure to 70 
volts at the arc. The current is transformed from the 3,000 
volts at each lamp by a Drush arc lamp transformer. 

This method was adopted on account of the lamps being 
very scattered, and it has the advantage of making every 
lamp independent of the others. | 

There are about 250 lamps of different powers in the 
Government buildings, and another 150 private lights 
already connected, making with the arcs a total load equi- 
valent to about 1,100 8-c.P. lamps installed. Other places 
are now being wired and connected up, and the load will 
very soon be equal to the capacity of one unit of the plant. 
Current is supplied by meter, and the rate has been fixed at 


6d. per B. of T. unit. 


Bradford Labour Conditions, —The Bradford Corpora- 
tion has been inviting tenders for the electric lighting of its new 
central fire station. Yesterday was thc latest date for sending 
tenders, but the conditions laid down for tenderers are remarkable 
enough, and ridiculous enough, to warrant our placing them on record 
in these columns: —“ Persons tendering must give an assurance that 
they have paid to their workmen for the three months preceding 
date of tender, not less than the minimum standard rate of 
wages, and undertake to continue to pay, during the contract, the 
said rate of wages." 


* - ~ - 
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"ELECTRIC TRACTION NOTES. 


(Continued from page 106.) 


Liverpool.—A further extension of the southern outer 
belt lines of the Liverpool electric tramways is about to be made 
from Croxteth Drive to a point in Aigburth Road. 


Mexico.—The Mexican Railway Company have decided 
to convert the steam railway between Esperanza and Vera Cruz into 
an electric line. 


Newcastle-on-Tyne,—At the meeting of the Committee 
having charge of the Newcastle tramways last week, the chairman, 
Mr. Cail, stated that the present electrical power possessed by the 
Corporation was sufficient to work the tramways, but to provide for 
a breakdown, and also having in view the extension tu Walker, he 
suggested that they should have another engine of 3 000 H.. This 
was agreed to. It was also decided to order more cars, and that the 
resident manager, Mr. Le Rossignol, should submit plans of various 
kinds of cars for the next meetiug. 


Sunderland.—4At the meeting of the Council on 9th 
inet. Councillor Summertell, the vice-chairman cf the Tramways 
Committee, dealt at some length with some adverse criticisms 
which had been passed upon the annual report of the Committee. 
The criticisms were, that the purchase of the old 'l'r»3mways Com- 
pany's undertaking was not a serious matter; that there was exist- 
ing a generating station; that tre old car sheds were available for 
the storage of the electrical cars; that they bad made unfair charges 
against other departments of the Corporation; that they had only 
paid 3 46 per cent. on the framway capital; aud that the accounts 
cf tbe report were "ccoked." ‘lo this Mr. Summerbell 
replied categorically. The purchase of the old undertaking 
meant that £21,000 was dead capital, as they bought the con- 
cern for £35,000, but only realied £14,000 by the sale 
of material. The generating station had had to be extended as to 
buildings, boilers, engines and dynamos; the reconstruction of 
the old car aheds cost more than the erection of new ones would 
bave done. He declared it was untrue that other departments had 
had to bear cost for the tramways, except a little legal and 
accountancy work. The Tramways Committee bad spent large sums 
on works of alteration and paving, some of which would have had 
to be done by the Highways Committee but for the Tramways 
Committee doing it. As a matter of fact, they had spent about 
£62,000 for paving streets alone. As to the question of interest, if 
they took the gross profits it worked out to 17 per cent. He 
emphatically denied that the accounts bad been in any way 
tampered with. In conclusion, he said they had added £5,000 to 
toe reserve fund, £6,700 to the sinking fund, £5,400to the deprecia- 
tion fund, and given £7,000 to the relief of the rates, as well as 
paying £1,000 as ratepayers. While they had done all this they 
had given a more efficient and up-to-date system; they were 
carrying people at 33 to 50 pèr cent. less cost than did the old com- 
pany; they eave their men a six-day week as against & seven-day 
week, and a 10-hour as against a 14-hour day; they paid drivers 
328. 6d. as against 25s. to 28s., and the conductors 22s. 6d. to 25s. 6d. 
as against 12s. to 20s. The Committee’s report was carried 
unanimously. 


Swindon.—The B. of T. has prolonged the time for the 
construction and completion of the municipal tramway for a period 
of 12 months. 


Worthing.—4After a long discussion the T.C. on Friday 
last decided to take steps to secure an order authorising the con- 
struction of nine lines for electric trams in the borough. 


ee 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Contract.—We hear that the Telegraph Con- 
struction and Maintenance Company have obtained the contract 
for the Mackie cable from the Sandwich Islands to Manila. 


The Fire. at the London Wall Exchange. — The 
National Telephone Company, Limited, writing from Telephone 
House Victoria Embankment, with reference to the unfortunate 
destruction of the company’s London Wall Exchange, state that the 
adjoining premises, which were occupied by the company as offices, 
were cleared out immediately after the fire to form the site of a 
temporary excbange. Tbe work of fitting up this exchange is 
proceeding with the utmost rapidity. In addition to this, the 
Bartholomew House Exchange, which is a local exchange in 
connection with the Stock Exchange, but which was not joined up 
to the company’s general system, has, with the permission of the 
Exchange Telegraph Company, been joined up to the general 
system ; and between 300 and 400 members of the Stock Exchange 
who ate on the Bartholomew House Exchange have now got 
temporary service tbrough that exchange. With regard to the 
restoration of the permanent exchange, all requisite instructions for 
the re-construction of the building have been given, as well as 
telegraphic instructions for the new switchboards, and the necessary 
work will be pushed on as rapidly as possible. 


The New Gutta- Percha.—For the last 20 years or more 
innumerable efforts have been made to produce artificial gutta- 
percha, but in the words of one who has perhaps had more to do 
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with gutta-percha substitutes than any other person, every 
attempt has been foredoomed to failure, and the reason is not far to 
seek. The chemical analysis of gutta-percha shows it to be 


composed of about 60 per cent. of india-rubber and 35 per cent. of 


resin and a small proportion of impurities. At first sight it would 
appear a comparatively simple matter to arrange to mix india- 
rubber and resin so that finally the proportions should be as 
above. Au insurmountable difficulty, bowever, exists in the fact 
that at a comparatively low temperature, the resinous mass 
becomes fluid, so that long before a temperature is reached at which 
india-rubber could combine with resin, the latier has been reduced 
to a thin fluid, and the act of combination thereby rendered 


imperfect, if not impossible. In the result a gutta-percha sub- ` 


stitute is soft and readily takes the impression of the nail, and at a 
temperature little above normal becomes sticky. On being raised 
to the temperature of boiling water it soon becomes soft, but does 
nof usually on cooling return to its original condition, and remains 
more or less sticky and plastic. About 10 years ago a German 
chemist set to work to produce gutta-percha svnthetically, and 
after numberless experiments and most exhaustive testing of their 
results, he produced a material which is stated by several high 
scientific authorities to possess properties which in no case are 
inferior to those possessed by natural gutta-percha, but that are in 
some directions even superior. 

The new gutta-percha has been under the observation of the 
German Post Office officials for several years, and the manner in 
which this material bas endured the tests to which it has been 
subjected— both in their official testing laboratory and also at tbe 
works of Messrs. Felten & (Guilleauwe--his justified them in 
commencing its adoption for tlie insulation of submarine and sub- 
aqueous wires and cables to be used on their telegraph and tele- 
phone systems. i 

These statements are confirmed in an official certiticate issued by 
the Imperial post ctlice. 

Reports upon this material made by Prof. Weber, of the Zurich 
Polytechnic, Mr. Ed. C. de Segundo, A. M. I. C. E, and other 
authorities cet forth the following facts :— 

1. That the new gutta-percha is fully equal to natural gutta- 
percha, and, in fact, poseesses some characteristics which render it 
even superior to natural gutta-percha. 

2. That it does not soften until a higher temperature is reached 
than in the case of natural gutta-percha. 

3. That its electrical resistance is somewhat higher than that of 
pure gutta-percha. 

4. That the inductive capacity is practically the same as that of 
natural gutta-percha, perhaps a little less. 

5. That all the ingredients used iu its manufacture are readily 
obtainable in most countries, and that there is little likelihood of 
the prices of any of the ingredients tending to rise. d 

6. That no natural gutta-percha whatsoever is used in the 
manufacture. 

7. That the price at which it can be produced in this country in 
a quality equal to that of natural gutta-percha for the insulation of 
submarine cables is less than one-half the present price of gutta- 
percha. 

We have examined samples of this material, and while, of course, 
we have not had an opportunity of subjecting it to the elaborate 
tests which would be necessary to enable us to express our own 
Opinion upon such properties, for instance, asthe inductive capacity, 
we can only say that as far as our observations go, it is very greatly 
in advance of any gutta-percha substitute that has hitherto been 
placed upon the market. From the point of view of submarine 
telegraphy, the constancy of the electrical resistance and of tbe 
inductive capacity is, of course, a condition sine guid non to the use 
of this material in the place of uatural gutta-percha. We are, 
however, assured that sou.e submarine and subaqueous cables have 
already been made on the Continent, the cores of which are 
insulated with the new gutta-percha, and that these cables have 
been in use for over a year, and have yielded results as regards both 
electrical resistance and inductive capacity that are absolutely 
satisfactory. Apart from the question of the use of this material 
for the insulation of submarine cores, the low price at which it can 
be produced, coupled with the excellence of its physical and elec- 
trical characteristics should open up a wide field for its use in many 
industries, and we shall look forward with interest to its develop- 
ment in this country. The German aud other European patents 
have already been acquired, and a company has been formed to 
deal with the British and Colonial patents. This company has been 
privately subscribed and no issue will be made to the public. We 
hope at an early date to have an opportunity of going further into 
this interesting invention and to be able to publish the results of 
various tests. 


Telegraphie Interruptions and Repairs :— 
CABLES. INTERRUPTED. REPAIRED. 


Latakia-Cyprus .. s 3 - x .. June 20, 1899 .. 
Communication with Carthagena and Barran- 
quilla (Columbia) : jd Ls Er .. Dec. 8, 1900 .. T 

Trinidud-Demerara No.l ..  Aug.27, 1901  .. oe 
Communication with Bolama .. April 18, 1902 oe 

St. Lucia-St. Vincent .. 255 “a .. May 8, 1902 

St. Lucia-Grenada oe e e" as .. May 8, 1902 T m 
Dominica-Martinique.. — .. — .. «oe  .. May 8. 1902 e 
St. Lucia- Martinique .. . May 8. 1902 .. ee 
Guadeloupe- Martinique “i à ds .. May 9,1902  .. oe 
Santa Cruz de Teneriffe to Tejita de Teneriffe July 4, 1902  .. oe 
Puerto Plata-Martinique M A .. July 10, 1902 .. ve 
Cap. St. Jaques-Haiiphong .. T X .. July 12, 1902 14 
Communication with Annam and Tonkin . July 18, 1902 .. July M. 


LANDLINES :— 


Route tia Hanekin on Persian territory .. .. Feb. 24, 1900  .. ve 
Communication with Tientsin and Taku via 
Helampo oe ee ee ee os ee July 1900 ee ee 


„ — 
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New Cable Steamer.— The Germans are building a 
cable steamer at Stettin. The design of the vessel, which will be 
fitted with all the latest improvements, is on the lines of the 
Telegraph Construction and Maintenance Company's ship Anglia. 


Scarborough Telephones.—The T.C. has decided to 
apply to the Postmaster-General for a license to provide & system 
of municipal telephones for a period of 10 years within the area 
assigned to the telephone company. 


Telephonie Fenees.—Barbed-wire fences are said to be 
utilised for telephonic communication among the farmers in the 
neighbourhood of Woodland, California. The greater part of the 
lines consist of wire fences running along the sides of the roads or 
dividing the farms, poles and elevated wires being supplied 
wherever necessary. Branches or loops are added extending to the 
residences of the farmers living along the route. The undertaking 
has proved so successful that the original promoters have induced 
others to join them, and the linc is to be greatly extended. 


Wireless Telegraphy.—A daily paper says that the 
curators of the Jubilee Foundation of (ierman Industry have 
awarded Prof. Slaby £1,000 for the purpose of enabling him to 
prosecute his studies in connection with wireless telegraphy. 

The South-West Wireless Ship Telegraph Company has been 
formed in Liverpool to put the Marconi system to a practical test 
on a commercial scale. It is proposed to establish a floating station 
on the high seas at about 110 miles west of the Lizard. 

The Daily Telegraph says that Mr. Marconi, who joined the 
Carlo Alberto, Italian flagship, off Dover on the 7th inst., has sent 
the following telegram to Mr. Hall, the manager of the Marconi 
Company :—“ Have received messages as far as Cape Skagen in 
Denn.ark, and signals as’ far as Cronstadt. All attested by ship's 
officers. New magnetic receiver beats all the others for sensitivencss.” 
The paper referred to adds :—“ The distance from Poldhu in Corn- 
wall, from which the messages were sent, to Cape Skagen is r.early 
900 miles, and though this falls short of the transmission to the 
steamer Philadelphia 1,500 miles from the Cornish station, it is more 
important, because more than one-third of the route of the etheric 
waves in the present case was over land. The magnetic receiver is 
one by which Mr. Marconi said at the Royal Institution he hoped 
to be able to transmit messages at the rate of several hundred words 
per minute," We refer to this matter in our Notes“ columns 
to-day.. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Accrington.—July 21st. Lancashire boiler and piping 
for the electricity works. See Official Notices July 11th. 


Amsterdam.—September 8th. Underground high pres- 
sure and low- pressure cable system (three-phase, direct and 
telephone). See “ Official Notices" July 4th. 


Antwerp.—July 24th. An adjudication will be held at 
Antwerp on this date for the rupply of 400 galvanised steel cables. 
Particulars from the Direction des Voies et Travaux, 11, Rue de 
Louvain, Brussels. 


Austro-Hungary.—Sept. 1st. The municipal authorities 
of Klausenburg (Kolozsvar), Siebenbürgen, are inviting tenders 
until September 1st, for the establishment in the town of & central 
station for electric lighting and power purposes. Tenders are to be 
sent to Bela Fekete Nagz, Kolozsvar, from whom particulars may 
be obtained. See “ Official Notices" May 9th. 


Barking Town.—July 31st. Rails, fishplates, bolts and 
paenan way construction for the U.D.C. Bee “ Official Notices ” 
y 4th... 


Bradford.—July 24tb. The Corporation are inviting 
tenders for an installation st the new conditioning bouse, Canal 
Road. Tenders close on the 24th inst. 


Brussels.— July 23rd. At the Société Nationale des 
Chemins de fer Vicinaux, 14, Rue de Ja Science, Brussels ; supply 
and installation of aerial feeders, &c., for the sectiors, Gráce- 
Berleur and Hollogne-aux-Pierres, and 8t. Walburge to Vottem. 


Devon.—July 23rd. Wiring work at Devon County 
Asylum, 2,000 lamps, booster dynamo and motore, switchboard, and 
replating battery. See “ Official Notices” June 27th. 


Dresden. — October 1st. A competition for a safety 
apparatus in connection with the working of electric tramways will 
be decided on the date mentioned by the Communal Administration 
of the town of Dresden (Saxony). Three prizes of 5,000, 3,000 and 
2,000 marks will be awarded. 


Dublin.—July 29th. The Lighting Committee is 
inviting tenders for a cast-iron subway under the Grand Canal Dock 
for the electricity supply scheme. 


Epsom.—July 18th. Semi-marine dry-back boiler, con- 
densers, pumps, cooling pond, piping, one 150-kw. steam dynamo, 
switchgear, &c., for electricity works extensions. See “Official 
Notices" June 20th. 


Farnworth.—July 31st. High speed engine and 250- 
KW. generator, switchboard, condenser, &c., for electricity works 
extensions. See “Official Notices " to-day. 


Kala Lumpur (Selangor State),—August 21st. Two 
600-H. P. turbines, two 400-kw. three-phase generators, switchboard, 


motor-generators, poles, wire, &c., for transmission line, arc and 


glow lamps, &c. for the Crown Agente for the Colonies, See 
“ Official Notices " July 11th. 


King William’s Town (Cape Colony).—September 1st. 
Sealed tenders for electric lighting plant, &, as per specifications, 
wil be received at the office of the King Electric Lighting and 
Cold Storage Company, Limited, King William's Town, Cape 
Colony, until noon on Monday, September Ist, 1902. Mr, George 
Whitaker is the chairman of the company. 


Launceston (Tasmanra).—September 15th. The Cor- 
poration wants tenders for polyphase generating, transmitting, 
transforming and distributing apparatus, reconstructing existing 
plant, enclosed arc lamps, &c. See “Official Notices" May 23rd. 


Leicester.—September 3rd. Tram rails, points, crossings, 
conduits, cables, overhead equipment, bonding, boilers, engines, 
generators, and other power station plant; also electric cars for the 
Corporation. See “ Official Notices " to-day. 


London, S, W.—July 31st. The War Office wants ten- 
SE. for a self-propelled lorry (oil) See Official Notices" April 
5th. i 


Maidenhead.—July 25th. Wiring, fittings, &c., for 
the Municipal Technical Schools. See Official Notices“ to-day. 


Malvern.—August 231d. Lancashire boilers, engines, 
alternators, cables, transformers, switchboard, &c., for the Council's 
electricity supply scheme. See “Official Notices July 11th. 


Manchester.—July 22nd. Condensing pumps, tanks, 
piping, &., for Stuart Street works. See Official Notices" July 
11th. : 


Mexborough.—July 19th. One 100-KW. steam dynamo 
for the U.D.C. See “ Official Notices” July 4th. 


Pemberton,—July 23rd. Cables for the U. D. C. 
See “ Official Notices " July 4th. 


Pontypridd.—July 31st. Cables and dust destructors 
for the U.D.C. See “ Official Notices” July 4th. 


Rochdale.—July 28th. Thee tramcars with trucks, 
motors and equipment for the Corporation. See ''Official Notices " 
to-day. 


Servia.— August 13th. Tenders are being invited until 
August 13th by the municipal authorities of Nisch for the establish- 
ment of a central station for the electric lighting of the town. 


Spain.—July 27th. Tenders are being invited until the 
27th inst, by the municipal authorities of Azuaga (Badajoz 
province) for the concession for the electric lighting of the town 
during a period of 25 years. Tenders are to be sent to El Secretario 
del Ayuntamiento de Azuaga (Badajoz), whence particulars may be 
obtained. 


Spain.— August 10th. The municipal authorities of 
Trujillo are inviting tenders until August 10th for the concession for 
the electric lighting of the town during a period of 20 years.  Par- 
ticulars may be obtained from, and tenders are to be sent to, El 
Secretario del Ayuntamiento de Trujillo. 


St. Petersburg,—July 1528. The Municipal Council 
is inviting tenders for the supply of telephonic apparatus, of which 
full particulars appear in our '' Official Notices" July 11th. 


Swindon.—July 29th. Complete installation of electric 
lighting at Workhouse and Infirmary. See Official Notices” 
July 11th. 


Swindon and Highworth Union.—July 29th. The 
Guardians want tenders for the installation of electric light at their 
Workhouse and Infirmary. Particulars from the consulting elec- 
trical engineer, Mr. G. R. Peers, Princes Chambers, John Dalton 
Street, Manchester. 


Sydney.—July 23rd. Complete system of high and low 
pressure cables, and of arc lamps for street lighting, for the 
Municipal Council. See “ Official Notices” June 13th. 


Valparaiso.—September Ist. 
ment of electric tramways. Further particulars from the Chilian 
Consulate. 


OLOSED. 


Ashton-under-Lyne.—The T.C. has accepted the ten- 
der of Messrs. Siemens Bros. & Co., Ltd., for the supply of electric 
light cables. 


Burton - on - Trent.—Messrs. Willans & Robinson, 
Limited, have received an order through the B.T.H. Co., for three 
180-H.P. engines for supplying power to the above. 


Construction and equip- 
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Greenwich.—The B.C. has accepted the tender of 
Messrs. Rawlings Bros., of Blackheath, at £282, for the wiring and 
fitting c! the Lecture Hall. 


Hudderstield.—The Tramways Committee has accepted 
a quotation from Messrs. Miller & Co., of Edinburgh, for re-wheeling 
cars, 


London.— In the lighting installation of the New Baltic 
sale rooms some 3,000 Premier electric incandescent lamps will 
be employed. 


London.—The London County Council on Tuesday had 
under consideration the following tenders for the supply and 
erection of steam and other piping and valves, for the temporary 
power station at Bengeworth Road, Loughborough Junction :— 


William Waterhouse. Limited (informal) ets $a . . £2,085 9 4 
Sir Hiram Maxim Electrical and Engineering Company 

(accepted) 2.268 7 0 
British Mannesmann Tube Company .. 2 vs .. 2,173 12 6 
Aiton & Co. 828 os ee s 2 os s n 2,500 17 0 
Ashton, Frost & Co., Ltd. (incomplete) E m .. 2600 0 0 
Babcock & Wilcox, Lid. we v» 855 is o 2,00 10 0 
Mechan & Sons ai is 705 «s es T ,. 2,700 0 0 
Wenham & Waters, Ltd. (incomplete) .. sa - .. 9,555 12 6 
Cowlishaw, Walker & Co., Ltd, (informal). Vs .. 2.910 0 0 
D. Stewart & Co. Ltd. sie M m ate . . 2,9145 0 0 
Refuse Destructors, Ltd. P re Es .. 8,106 10 0 


Light and Power Fittings Company T - Es ee 3,421 15 6 

The company whose tender has been accepted has been authorised 
to sublet the steam pipework to A. J. Stewart & Menzies; the 
exhaust pipes to Clay, Henriques & Co.; the steam and feed valves 
to J. Hopkinson & Co.; the exhaust valves to Hamilton, Woods and 
Company ; the expansion joint to Suttield & Brown; the joint rings 
to Newton & Nicholson; and non-conducting material to Jones and 
Horsfield. 


Motherwell.—The Corporation has placed an order for a 
500-K w. generator coupled to Willans engine, with the Lancashire 
Dynamo and Motor Company, Limited. 


Rotherham.—The T.C. has accepted the following ten- 
ders for extensions to the electric tramway plant :—Messrs. W. T. 
Glover & Co., Limited, for feeders, &c., £6,726 1s. 6d.; Messrs. 
Hawksley, Wild & Co., Sheffield, for boilers, £1,770; Messrs. W. H. 
Allen, Son & Co., generating set, £2,721. 


South America.—The Rosario Electric Lighting Com- 
pany have just placed an order for three 360-n.». Willans engines 
combined with dynamos by the A.E.G. Co. 


Southampton.—The T.C. has resolved to accept the 
tender of the British Schuckert Electric Company, Limited, at 
£1,140, for the supply of a traction generator; and to dispose of 


the new alternator at a sum of 4750, which has since been offered 


by Messrs. Ferranti for this machinery. During the year ending 
March 31st last, £2,424 had been contributed from the general 
district fund to the electrical department, and this reduced the 
delicit which stood at £4,476 to £1,638. 


Swansea.—New cables for the Electrical Committce are 
to be supplied by Callender's Company. 

Tynemouth.— The Corporation has ordered a motor for 
driving & condenser, from the Lancashire Dynamo and Motor 
Company, Limited. 

Walsall,—The T.C. has accepted the tender of Mr. W. 
Harvey Gibbs, of King’s Heath, Birmingham, for the erection of a 
tramway depot for £7,450. 


Wolverhampton.—The T.C. has accepted the tender of 
Messrs. Thomas Parker, Ltd., amounting to £198, for necessary 
extension to the 500-volt switchboard at the generating station. 


FORTHCOMING EVENTS. 


Saturday, July 19th.—At 3 p.m. Civil and Mechanical Engineers’ 
Society. Visit to the Metropolitan Electric Supply 
Company's Works at Wiilesden. 


NOTES. 


Personal.—It will be remembered that recently the 
British Insulated Wire Company and the Telegraph Manufacturing 
Company combined forces. A general manager for the joint under- 
takings has now been appointed in tbe person of Mr. Dane Sinclair, 
the chief engineer of the National Telephone Company. We under- 
stand that Mr. Frank Gill, M.LE.E., of Dublin, haa been trans- 
ferred to London by the N.T. Co. as Mr. Sinclair's successor. 

Mr. A. Venning, late of the B.T.H. Co., has opened an office as 
consulting engineer at Sanctuary House, Tothill Street, West- 
minster. In view of the correspondence lately carried on in 
our columns, it may be of iaterest to know that Mr. Venning 
is an engineer who has had large experience at home and abroad. 
Commencing in 1876, he was articled to a fitm of mining engineers 
in Cornwall, and on leaving them in 1880, joined the engineering 


staff of Messrs. Bolckow, Vaughan & Co., Middlesbrough, in the 
early days of the basic process of steel making. In September, 
1882, he was engaged by Messrs. Crawshay, of South Wales, as 
assistant engineer in the reconstruction of their iron and steel works, 
remaining with them for seven years. He then went to America, 
and was at once engaged by the Edison Co., in New York, at the 
time when large central stations and dircct-connected units were 
coming into use, taking a leading position in their steam engineer- 
ing department. In January, 1893, Mr. Venning was appointed 
assistant mechanical engineer at the World's Fair, Chicago, and 
shortly after the close of the Exposition, was engaged by Messrs. 
Sargent & Lundy, of Chicago, who are well known in connection 
with several of the largest and most successful electrical installa- 
tions in the States. Leaving this firm in 1897, he came to London 
as chief engineer of the central station department of the B. T. H. 
Co., since which time his work has become well known in this 
country. He recently resigned his position, and we are pleased to 
learn has made a successful start, being engaged by Mr. Clifton 
Robinson as consultant in carrying out the extensions of his 
generating station at Chiswick. We cordially wish him success. 

Mr. V. O. Wandruszka has been appointed general manager and 
power house superintendent to the Hartlepool Electric Tramway 
Company, in place of Mr. Seed, resigned through ill-health. 

Mr. W. Wilde, who has held a responsible position in the Bolton 
Corporation electric tramways department, has been presented with 
a costly gold chronograph watch and a travelling bag by the staff, 
on his departure for Cardiff. 

Mr. Philip Dawson, M. Inst. E. E., is joining the firm of Kincaid, 
Waller & Manville, of 29, Great George Street, Westminster, and 
the firm will henceforth be known by the title of Kincaid, Waller, 
Manville & Dawson. 

Mr. E. C. de Segundo has opened offices at Dashwood House, E.C., 
which he will make his headquarters, and to which letters should be 
addressed instead of to his Westminster office. 


Cape Town Exhibition.— Mr. Albert P. Baker, the 
general manager of the British and Colonial Industrial Exhibition, 
which is to be held at Cape Town in November and December, 1903, 
and January and February, 1904, has sent us a few details regarding 
the arrangements which have been made for this important show. 
The idea to promote an exhibition is à most excellent one, and we 
hope and believe that representative manufacturers of this country 
will grasp this very admirable opportunity of showing their work. 
There is ample evidence forthcoming that Continental and 
American firms are making a bold bid for business in 
South Africa, and we must have as much as we can of 
the lion's share for British factories. We understand that all 
the necessary funds have been guaranteed, and that in- 
fluential gentlemen have given their names as patrons, and at a 
later date the Chamber of Commerce and Town Council at Cape 
Town will appoint an advisory board. The site and buildings for the 
Exhibition will be situate at a most charming spot, only five minutes 
away from the Town Hall. Mr. Baker informs us that the Govern- 
ment railway companies have promised their support, and that the 
number of applications already received from various parts of the 
Empire are suflicient guarantee of its popularity and ultimate 
success. Mr. Baker's address is Seymour Grove, Manchester, and 
30, St. George’s Street, Cape Town. We have no doubt that British 
engineering and electrical manufacturing firms will deem this pro- 
posal as one worthy of their serious consideration, as a likely means 
of seconding their efforts to establish themselves on a substantial 
basis in the South African markets. 


The Restriction of Output.—The Times of Wednesday 
contained the following interesting announcement :—“ As the result 
of the discussion which followed the publication in Times of the 
series of articles on ‘The Crisis in British Industry,’ the United 
States Department of Labour is making an exhaustive inquiry into 
the whole question of restriction of output, as affecting not only 
Great Britain, but other countries as well. To this end the depart- 
ment has sent to England Prof. John H. Gray, of Chicago, who, from 
his headquarters at the First Avenue Hotel, Holborn, W.C., is 
inquiring among both employers and employed with a view to 
obtaining a full statement of facts in regard to restriction of output 
as practised in this country either by men or by masters. The 
Department of Labour has sent similar commissioners to Germany, 
France, and Belgium, and an investigation into the same subject is 
being carried on throughout the United States. When the informa- 
tion from the different countries has been duly collected, a report 
on it, giving the results of the inquiries, will be prepared by the 
Department of Labour, and this report will, it is expected, be 
published early next year." 


Marriages.—On July 2nd, at St. Mark's Church, Tol- 
lington Park, Mr. Arthur Percy Strohmenger, A. I. E. E., third son 
of Henry Strohmenger, Esq., of Tollington Place, N., was married 
to Matilda Justine, daughter of Adam Thumling, Esq., of Greek 
Street and Tollington Place. 

Mr. J. E. Hodgkin, electrical engineer, and a director of Scott and 
Mountain, Limited, of Newcastle, was married to Miss E. L. Back- 
house, at Darlington, on Tuesday last. 


Cauvery Falls.—We read that on July 15th the 
Champion Reef Gold Mining Company of India received a cable- 
gram from the mine to the effect that a portion of the Cauvery 
electrical machinery was successfully started on that day at 
Champion and Mysore. Those who wish to find some details 
respecting the Cauvery Falls electrical transmission scheme should 
refer to an article on Electrical Development Schemes in India, 
which appeared in the ELROTRICAL Review for November 2nd, 
1900, p. 705. 
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The Canadian Arch Illumination,—When the report 
of the King's health continued to be so favourable, the Canadian 
Government decided not to disappoint the public, but to illnminate 
the large Triumphal Arch. "Therefore on June 30th the London 
public were delighted to see for the first time & very brilliant illu- 
mination, executed chiefly with Nernst lamps. All the graceful 
and prominent lines of the Arch were covered with these lamps, 
each giving a very brilliant and dazzling white light of 160 to 
180 c.P., the total number of lamps exceeding 350. We understand 
that notwithstanding this immense mass of light of about 60,000 
candles the current consumed was exceedingly low, as each lamp 
did not consume more that 1 ampere on a 200-volt circuit, thus 
the average power required per candle was about 1:5 watts. Com- 
paring this with the normal energy that the most economical incan- 
descent lamp requires, it will be obvious to every one what great 
saving is obtained with the use of these Nernst lamps. The Arch 
was further illuminated with 24 arc lamps, each of about 1,000 c.r., 
eight of which were provided with red coloured globes, and also 750 
small incandescent lamps of about 5 0 P., which were fitted on the 
lettering. All the different colours and shades of the various kinds 
of lamps gave an exceedingly pretty and effective result. Although 
the municipality had, in the first instance, great fear of permitting 
illumination of this very inflammable structure, which was standing 
between buildings containing very valuable property, there was not 
the slightest accident, owing to the precautions that the Electrical 
Company, Limited, had taken to prevent any mishap. This com- 
pany at the present time is in communication with several electrical 
supply Corporations with a view to supplying these Nernst lamps 
for street-lighting purposes. 


Electrical Transmission for a Natal Tea Faetory.— 
The accompanying illustration shows the building recently erected 
on tbe River Umvoti, in Natal, for transmitting electrical power to 
the tea factory of Messrs. J. L. Hulett & Sons, Limited, on the 
famous Kearsney Estate, between three and four miles away. The 
electrical plant, which was supplied by Mesers. Siemens Bros., Ltd., 
was erected at a cost of £8,000, and, for its size, is as complete as any 


PowER HousE oN THE RIVER UMVOTI. 


to be found elsewhere in South Africa. The lands held by the com- 
pany—of which Sir James Liege Hulett, Speaker, Natal Legisla- 
tive Assembly, is the head—total 19,269 acres, of which 1,400 acres 
are under tea and 500 acres under tugar-cane. Last year the tea 
output was 1,000 Ibs. short of 1,000,0001bs. We understand that 
the company propose ultimately to employ electricity as the motive 
power of their newly-erected sugar factory. 


The Question of Depreciation.— The discussion at 
the Wolverbampton Town Council meeting, which we briefly report 
elsewhere, seems to indicate that the Councillors are waking up to 
their true position, which is clear enough to those who are not 
blinded by unwillingness to see. It must be conceded that, gene- 
rally speaking, electrical plant cannot have a useful life of much 
more than 30 years, the duration of the loans. Hence new plant 
will be necessary after that period. In the absence of a deprecia- 
tion fund, new loans must be raised to pay for it, and must be paid 
off during the nert 30 years. Now, we are told—or, rather, the 
ratepayers are told—that after the loans have been paid off, the 
community will: possess a highly profitable property, But when 
will these loans be paid off? Clearly, never! For no Sconer 
does one terminate than another has to be raised! It is idle to 
ve of the small sums which sometimes remain, as net profits ; 

ey are not worth considering in comparion with the total 
yates levied upon the communities concerned. Where real 
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assistance to the rates has been given, Nemesis has not tarried 
far behind—it is soon found that such payments are misapplied, 
and ought to have been devoted to the formation of a sub- 
stantial reserve fund. It is evident, then, that these large 
profite" cannot be realised while the loans are being paid off. As 
we have shown, the loans never will be (finally) paid off; and, to 
be perfectly explicit, those large profits never will be realised. The 
laboured explanations of the usual deficit would be amusing if they 
were not 80 pathetic. | 


Tramway Managers.—A number of members of the 
Association of Municipal Tramways Managers of Great Britain 
visited, on 4th inst, the power stations of the Central London 
Railway and the L.U.T. Thecompany included :—Mr. John Young, 
of Glasgow (President of the Association), Mr. J. M. McElroy, of 
Manchester (secretary), Messrs. C. R. Bellamy (Liverpool) E. 
Ha'ton (Salford), Gordon (Dublin), Pitt-Cairn (Edinburgh), A. L. C. 
Fell (Sheffield), F. Spencer (Halifax). At Chiswick, Mr. J. Clifton 
Robinson told the visitors that he considered that London needed 
about 2,000 miles of tramways. 


Pacific Cable Scheme.—The Telegraph Construction 
and Maintenance Company’s new vessel Colonia left Margate Roads 
on Saturday last, loaded with some 3,550 nauts of heavy cored cable 
(core 650/400 Ibs.) for the long section cf the All-British Pacific 
Cable scheme. This is the record length of cable ever taken by 
one vesscl. The Colonia proceeds to the Pacific vit the Suez Canal. 

It is reported that upon the completion of communication between 
Vancouver and Australia, the laying of a link cable to connect 
Fanning Island with Honolulu is coutemplated. This will connect 
together the All-British and the Commercial Pacific cables, and 
will afford an alteraative and inexpensive route to both. 


Novel Electric Lighting Installation, — We have 
been given to understand that the electric light is the poor man's 
light; it would appear, from the following extract from an East 
Anglian paper, that the fowls of the air participate in the enjoy- 
ment of its beneficent illumination:—‘ The application of the 
Summer Entertainments Syndicate for the lighting of the Sparrow’s 
Nest was considered, and the engineer was instructed, provided the 
syndicate will light the Sparrow’s Nest with electric light on the 
six féte nights, and use the light for the ordinary stage lighting, to 
fix up about $20 lamps in the back raths, and light same.” 
Obviously, this has nothing to do with the Pigeon House Elec- 
tricity Works, and it occurs in the proceedings of a municipal 
Council, so that to suggest a mare’s nest would be most in- 
appropriate. 


Wireless Telegraphy ‘gain.—The daily papers of 
Wednesday last contaired onc of the “wireless " announcements of 
the kind to which the world is now becoming ured, if not indifferent. 
This time we learn of signals having been successfully transmitted 
from Epgland to Denmark. Iu the continued dearth of tangible 
results, something more exciting tban this begins to be required. 

low about the trans-Atlantic service which we were promised, 
but as regards the cstablishmert of which no definite date can now 
be given ty its sponsors, vide the St. Jumes's Gazette of Wednesday 
last? Is the present anncuucemert of the Danish experiment made 
withthe view «f diverting public attention from the unexplained 
delay which has taken place in cstablishing the promised com- 
munication across tbe North Atlautic ?— what is the cause of this 
delay ? 

In the Tics of the 15th inst., appears a “belated” letter from 
one panegyrist of wireless telegraphy, who hitherto bas not shone 
conspicuously as a public coatroversialist, which letter was answered 
in their issue of the following day. In view of this reply to his 
letter, and under all the circumstances, Mr. H. Heatou may, or may 
not, feeltbat it would bave been better for the inventor whom he 
champions, and better fcr those whose interests he attempts to 
serve, had he, in this matter, held his peace. According to Mr. 
Heaton, wireless telegraphy lifts man “a little nearer to the 
angels,” and he promises us a service to New Zealand at 6d. a word. 
Doubtless, in time, some equally unselfish politician and reformer 
will arise who, in a laudable desire to bring man still nearer to the 
angels, will not rest content until the said service, when established, 
has been reduced to a penny, or made gratuitous. ‘Nearer to the 
angels" is distinctly good, however, as a rallying cry to the weary 
investor, for those with whose wireless ventures Mr. Heaton has 
associated himself. But, to come to business, before the interest- 
ing transmission of 88 S in the Morse code alphabet to New 
Zealand, may we not have an intelligible word or two from or 
with thc North American seaboard ? 


Wittings Works Negotiations Off.— Our Hudders- 
field correspondent writes tbat the negotiations with an 
important firm of electrical engineers at Prague, Austria (for 
whom Messrs. Witting Bros, of London, are the English 
agents), with the view of establishing, with the assistance 
of local capital, a similar industry at Huddersfield, have fallen 
through. A deputation of Huddersfield capitaliste recently visited 
Prague, and favourably reported, but, in the later discussions, 
unsuccessful overtures wer» made by Messers. Witting Bros. with 
the object of joining in the proporcd new corcern with an increased 
capital. 

Tube Railways.—The eight tube railway schemes, over 
which a good deal of discussion has arisen íu the Tes during the 
past week, came before the Houte of Commons on Wednesday, and 

d the second reading stage. They will be referred to Select 
Bommittes. 
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The Temperature of the Exhaust of a Gas Engine. 
—The difficulties encountered in finding the true exhaust tempera- 
ture of a gas engine are great, and induced Mr. R. H. Fernand 


to devise a practical method, which he has described in a paper 


before the American Society of Mechanical Engineers. He prac- 
tically constructs a vessel that will allow the gases to expand down to 
atmospheric pressure, and he determines the temperature at that 
pressure, taking care that his vessel allows no indraught of cold air. 
His receiver is built of bricks laid loosely, with the inner bricks 
flat and the outer ones on edge. Then calling m the actual ter- 
minal pressure, and a the atmospheric pressure, and T the absolute 
temperature found in the receiver at atmospheric pressure, he finds 
the exbaust temperature, proportional, of course, to the absolute 


pressures, to bet — T X R Thus, where H was 40 lbs., and 4, of 


course, 147, T was found to be 629° absolute. Hence = 1,800" 
absolute, or 1,241" F., temperatures much higher than often 
supposed. 


Holidays.—Mersra, Willans & Robinson, Limited, of 
Rugby, will close their works from Saturday, August 2nd, to 
Monday, 11th, for the annual holiday, but, of course, a staff will 
remain to deal with urgent correspondence. No doubt, as this 
period includes Bank Holiday and Coronation Day, various other 
manufacturers will adopt a similar plan. | 


Appointments Vacant. — Two shift engineers for 
Leith; elertrical engineer for Tonbridge, at £150; assistant 
engineer for Portsmouth Electricity Works, £100. 


THE CENTRAL STATION ENGINEER. 


On Saturday, July 5th, the employés of the Paisley Corporation 
electricity works held their second picnic in an enjoyable manner 
at Rothesay. Dinner was served at the Norman Institute, after 
which the party proceeded in char-a-bancs to Ettrick Bay, where 
sports were held on the fands. After the sports the party returned 
to Rothesay, and sat down to tea in the Norman Institute. The 
remainder of the evening was spent in the usual way until time 
for the last steamer for Gourock. The convener of the Electric 
Lighting Committee, and the chief engineer, Mr. C. F. Parkinson, 
were the guests of the company. 

Mr. H. CoLLIxNGS BisHoP, of Wigan, has been appointed borough 
electrical engineer and tramways mavager at Newport (Mon.) at a 
salary of £500 per annum. 

Mr. Ritson, engineer of the Kendal Corporation electric light and 
gas works, bas resigned his position, owing to his acceptance of tbe 
post of borough engineer at Ramegate. 

The Darlington E.L. and Tramway Committee has decided to 
increase the salary of the engineer, Mr. J. R. P. Lunn, by £50 a 
year. 

On the occasion of his marriage, Mr. W. E. Preston, clerk in tbe 
electricity and tramways department, was presented by Mr. 
Stewart, assistant, on behalf of the staff, with a bandsome carved 


oak timepiece. 


CITY NOTES. 


Electric Construction Company. 


Mr. J. W. BARCLAY (chairman) presided on Thursday morning at 
Winchester House, Old Broad Street, over the ninth annual general 
meeting of the above company, and in moving the adoption of the 
report, said that before addressing bimself to the business of this 
meeting, he desired, on behalf of his colleagues and himself, to 
express their cecep sense of the great loss the company had 
sustained in the death cf their much-esteemed aud valued 
chairman, Sir Dauiel Cooper, aud they felt it to be their 
duty, as it was their privilege, to acknowledge with 
gratitude and thanks his great aud long continued services to 
the compary. The directors had much tatisfaction in submitting to 
them their yearly report aud accouuts. The vet profit of the year 
was £20,496 198. 11d, but to this bad to be added the balance 
brought into the account from last year, £2,853 188. 2d., and the 
total available for distribution was thus brought up to £23,350 
188. ld Tais sum it was proposed to appropriate iu payment of 
the fixed dividend un the preference and of 6 per cent. on the 
ordinary sbares, and in adding £2,000 to the general reserve— tbe 
balance of £3,504 6s. 1d. being carried forward to the credit of next 
yent's profit and loss account. The general results of the year’s 
business were similar to those of last year, and coupled with the 
figures of previous years weut to show that they had a steady -goiug 
business, while at the sawe timc ‘reir p sition from year to resus 
became more firuly established No doubt they noted ttat their 
general reserve was now £32,000, while the der reciation fund, made 
up exclusively from revenue amounted to £43,000. This was the 
ninth aunual repo t, and if they went on accumulating at the sawe 
rate for another vine ycare, the company would be in a very 
comfortable position indeed. He had much satisfaction in referring 


to the handsome increase in the net receipts from the Madras Tram- 
ways; it is no less than 33 per cent. over that of last year, and the 
gross receipts for 1902 so far showed every promise of even a larger 
increase in the current year. There was thus great promise that 
this will prove a highly profitable undertaking, but, as he told 
them on a previous occasion, they intended to restrict themselves 
to the manufacturing businese, and would, therefore, avail themselves 
of a favourable opportunity, which they looked for &oon to dispose 
of the tramways in whole or in part. The shares of other com- 
panies consisted almost entirely of holdings in the Electrical Power 
Storage Company and in the Crystal Palace District Electric 
Supply Company. They might recollect that the Electrical Power 
Storage Company was a subsidiary company formed to take over 
the accumulator branch of the old company's business. The Storage 
Company had under the present able management proved a success, 
for it held the premier position among electric storage companies. 
The development of electric traction wasopening up a great future 
for such manufactures, and he was glad to say that the profits of the 
company showed a large increase in the year just ended. The 
expenditure side of the account showed increases in some items, 
but these were of an exceptional character, and a considerable 
reduction in expenses was articipated during the current year. 
Their managing director (Mr. Gray) maintained a close supervision 
of alloutlays, and saw that they got full value for their money. 
He was glad to inform them that the compensation for accidents to 
workmen during the year was only £36 13s. 3d., which was less 
than one-fourth of what they would have to pay an insurance com- 
pany for the rick. This seemed a very good test of the skill and 
carefulness of the men. He did not know whether many of them 
bad been to the Wolverhampton Exhibition, but if so, he was sure 
they would be well satisticd with the display of electrical plant 
made by tbe company, and he could assure them tbat the machines 
were quite as effective as they looked, for he was told they provided 
a large share of the power required by the Exhibition, and actually 
supplied the whole on the day the Exbibition was opened. The 
relations between the management and all classes of the employés 
continued to be thoroughly cordial, and the directors had much 
satisfaction in recommending the distribution among them of the 
usual bonus in token of their appreciation of steady and zealous 
service. This bonus was determined by the rate of dividend, the 
wages paid to each man, and his industry and regularity during the 
year. They believed the morey was well spent. It encouraged 
the men to steady industry, interested them iu the prosperity of 
the company, and tended to the growth of confidence between 
employer and employed. Competition between the manufacturers 
of electrical machinery had been and still was very keen, but they 
maintained their position, Their works, plant and tools were all 
modern and of the best, and in size capable of turning out the 
largest machines that might be required. 'l'hey had reason to be 
satisfied with the ability of the staff aud the skill and industry of 
their artisans, who recognised that if they were to earn a bonus they 
must do, at least, as well as others. So, fully equipped in every 
respect, he thought tliey had every reason to have contidence in the 
future of the company. They did a safe, non-speculative business, 
and might have confidence that in the future, as in the past, they 
would have a fair share of what success was going in the manufactur- 
ing world. 

Sir H. C. Mance seconded the motion. 

Replying to questions, the CHAIRMAN stated that the increase of 
£5,000 in regard to the cost of the Madras Tramways was due to 
the increase in the rolling stock owingto the increase in the tratfic. 
The additional £10,000 with regard to loans was owing to a tem- 
porary loan being obtained before they sold the debentures in the 
market. 

The report was adopted unanimously. 


Electrica] Power Storage Company, Ltd. 


Mr. J. I. Cov&T&NAY (chairman) presided over the meeting of this 
company on Thursday last week at 4, Great Winchester Street, E.C., 
and in moving the adoption of the repoit, said that the net profit 
for tbe year was £10,913 13s. 8d., making, with the balance brought 
forward, £11,346 2s. 9d. Out of this sum they had transferred 
£5,000 to reserve, and £1,000 to contingent fund, and recommended 
a divicend cf 5 per cent. upon the ordinary capital. The reserve 
would now stana at £15,000, and the contingent fund at £5,000. 
They believed shareholders would approve of this cautious policy, 
which would greatly strengthen the position of the company. The 
steady increase in the contingent fund also must, they felt certain, 
convince customers of the company's ability to fulfil its obligations 
under the maintenance contracts. ‘I'ne factory had been maintained 
in thorough repair and condition at a cost of £2,102 188. 3d., and 
£956 17s. 7d. written ont for depreciation. The works were fur- 
nished with the latest types of labour-saving machinery. Owing 
to the continually increasing demand for cells of the larger central 
station types, a contract had been entered into for the erection of 
an additional floor in the maiu building of the factory, whicb, 
when completed, would enable them to substantially reduce the 
time necessary for delivery. The year had been an exceptionally 
prosperous one for the company. This was due to a general increase 
vf business in all directions; orders for lighting and power stations, 
for private installatior s, and for traction purposes all ehowing an 
increase over previons years. They were able to start the new 


financial year with orders ahead io an amount which was consider- 
ably in excess of that of apy previous year. The chairman pro- 
ceeded to mention tome of the larger contiacts completed during 
the year. They were still continuing their experiments # ith batteries 
for electric traction, and although their laboratory had tested a very 
large number of cells manufactured in this country, on the Conti- 
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nent, and also in America, they had not yet found anything which 

was superior to the cell they were now manufacturing and selling 

in large quantities to the City and Suburban Electric Carriage Com- 
ny. who were doing a considerable business in electrically- 
propelled vehicles. He might say, further, that the results which 
they had obtained from experiments with their own vehicles 
specially kept for experimental use, pointed to the fact that the 
supply and maintenauce of batteries for there vehicles was not 
nearly so expersive as the public imagined, and they had now a 
project under consideration which would enable the pnrcbasers of 
vehicles to hire batteries at a very reasonable rate. For the last 
two years there bad been more or less persistent rumours of an 
accumulator iavented by Mr. Edison, which would, they were told, 
revolutionise electric traction. Mr. Edison was undoubtedly an 
exceedingly able man, and the science o! electricity owed much to 
. him, but he could assure the shareholders that it was quite too 
ear]y to place reliance on statements which, in many instances, bore 
on the surface evidence that they were circulated by irresponsible 
ties, and did not emanate from the inventor. Although they 
bad followed Mr. Edison’s figures closely, they could not find that 
even his own statements showed that he was able to make a 
battery which was more than 10 per cent. lighter than the special 
battery they manufactured for traction purposes, aud as Mr. 
Edison's battery must be at least two or three times as expensive 
to. manufacture as their own, it would have to last a very long time 
indeed if it was to come into competition with those which 
they were now selling. If, moreover, they judged from their own 
laboratory experience and the experience of their technical staff, 
they thought it might probabiy be found that Mr. Edison was stall 
far from being in a position to make a commercial article of his 
invention. Tbe experience of the E. P. S. Company, extending over 
20 years, showed that there had been no radical alteration in prin- 
ciple resulting in a signal commercial success since Camille A. 
Faure introduced the mechanical application of a salt of lead to the 
lead grid or support. It must not be forgotten that the excellent 
results of the year's working which they had before them had been 
obtained in the teeth of the severest competition, aud it was largely 
due to the gradual improvement in detail made by the staif and 
works that they were able now to compete so successfully, both in 
regard to prics and quality. The company had never been tempted 
to enter into what he might justly call a ruinous competition, that 
was, to sell acheap article which would, in the long run, bring dis- 
credit on the company. In furtherance of their continual 
improvement in detail, they were now introducing a new form 
of negative plate, under the name of Carzonode,“ which, 
after exhiustive tests extending over three to four years, they found 
was vastly superior to those at present in use, and would euable the 
company eventually to materially reluc» their maintenance rates, 
thus increasing their power of meeting a certain class of competi- 
tion, which, in the past, they had felt somewhat severe. Iu con- 
clusion, the chairman referred with deep regret to the recent death 
of Sir.Daniel Cooper, Bart., G.C.M.G., one of the original directors. 

Sir JAMES PENDER, Bart., seconded the motion, and Mr. BARCLAY 
made some congratulatory remarks. 

The CHAIBMAN, in reply, said tbat on an average tbey had a new 
accumulator submitted to them every week, and these were 
thoroughly tested. 

The report was adopted unanimously. 


Ottawa Electric Company. 


I their eighth annual report the directors say that the completion 
of the new power house with its more modern system of generating 
and distributing electric energy bas enabled the management to 
effect the contemplated economies with most pleasing results, not- 
withstanding that it was only possible to put the majority of such 
economies into full effect during the latter half of the year, dating 
from the opening of the new power house on November 16th last. 
The company's operations for the past year show a gross revenue 
from all sources of $227,634.83, being au increase of $31,271.61 over 
the previous year, after making liberal provision for bad and doubt- 
ful debts. The gross cost of operating and maintenance was 
$115,244.02, leaving a profit of 51 12,390 81, from which profit is 
deducted $25,913.38 for interest piid upon bonds and current 
liabilities, leaving the net profit $86,477.43. The percentage of 
maintenauce and operation to gross receipts was practically £U per 
cent An amount of $75,000 has been carried to depreciation 
account, to provide for wear and tear aud general depreciation of 
plant. The directors are satisfied that the company is now in such 
a satisfactory condition that the resumption of the payment of a 
dividend is assured for the current year. 


Prospectuses, 


Tan list of subscriptions was closed on Wednesday in au issue of 
75,000 5 per cent. cumulative preference shares of £1 each and 
100,000 preferred ordiuary sbares iu the Bath Electric Tramways, 
Limited. The company bas a nominal capital of £230,000, divided 
into 75,000 5 per cent. cum pref. shares of £1 cach, 125,000 pre- 
ferred ordinary shares of £1 each, and 30,000 deferred ordinary 
shares of. £1 each, and has been formed for the purpose of con- 
btructing a complete system of electrical tramway and light railways, 
also undertaking other electrical business in the city of Bath and 
th surrounding district. , 


It is stated tbat the prospectus of the Yorkshire Electric Power 
Company is to be out in a week or two. 

The Financial News, in a critical note, says that the prospectus of 
the British (iriflin Chilled Iron aud S:eel Company, Limited, is in 
private circulation, offering 38,433 shares to the public, aud reserv- 
ing the right to go to allotment if they get 100 shares subscribed for! 


Telegraph Construction and Maintenance Company. 
Sir Ropeat G. W. Hervert presided at the half-yearly meeting 
held at the offices on Tuesday, and stated that the interim dividend at 
the rate of 5 percent. was available and would be paid. They had 
had a busy six months, and a great amount of cable had bs con- 
structed and shipped. From the Times report we learn that on 
Saturday last their new ship Colonia sailed for Vancouver with 
3.500 knots—which was a long stretch of cable—to connect 
Vancouver and Fanning Island. As the shareholders were aware, 
the Colonia was the largest cable ship in the world. She could 
carry 11,000 tons of dead-weight, she was 500 ft. long, and sbe could 
carry 4.000 knots of cable. On her trial trip sh» stenamed as much 
as 144 kuots. She was, therefore, a very etlicient vessel, and the 
directors looked forward with sanguine expectations to the results 
of her present diflicult work. The Anglia had returned to England, 
having laid the shorter portions of the line connecting Vaucouver 
with Australia and New Zeilaud. She went through a severe 
cyclone, but behaved in a highly satisfactory manner. The company 
were hard at work, aud were still constructing some portion of the 
Pacitic cable. The entire work would be completed b.fore the 
expiration of the period in which they undertook to finish it. The 
whole of the cable connecting Canada with Australia aud New 
Zealand had to be completed before the end of the year, and they 
would be more thaa ready with the work when that period arrived. 
The company had smaller labours on hand to execute than the 
Pacitic cable, euch as providing lengths of cable by way of repairs 
and occasional breakdowns for various companies, aud the directors 
expected that the company would be well employed until the 
annual meeting. A 


Oesterreichische Gasgluhlicht und Elektricitüts 
Gesellschaft, 

THE report of this company for the year ending March 31st, states 
that after deduction of expenses and taxes, the total protit was 
£53,594, boing a reduction of £26,079 on the previous year. A 
moiety of the French, Spanish and Purtugue-e patent rights of the 
Osmium electric lamp have been sold for about £40,0.0, which has 
been written off the patent account. A total dividend of 40 per 
cent. has been paid on the “ A " shares for the year. 


Stock Exchange Notices.—Applications bave been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to: Isle of Thanet Electric Tramways and Light- 
ing Company, Limited-—£150,000 4 per cent. debeuture stock; aud | 
to allow the following securities to be quoted in the Official List:— 
Edmundson's Electricity Corporation, Limited—further issue of 
10,000 ordinary shares of £5 cach, fully paid, Nos. 40,001 to 40,000, 
and 4,500 ordinary shares of £5 each, fully paid; London United 
Tramways (1901), Limited—60,000 ordinary shares of £10 each, 
fully paid, Nos. 8 to 60,007. 


St, James’ aud Pall Mall Electric Light Company. 
—The direc‘ors bave declared the following interim dividends for 
the half-year ended June JOth:—At the rate of 7 per cent. per 
aunum on the preference shares, and at the rate of 10 per coat. per 
annum on the ordinary ehares. 


National Telephone Company. — The directors have 
resolved, subject to final audit, to recommend at the forthcoming 
general meeting of the sLareholders the following dividends for the 
half-year endiug June 30th last :— 


At the rate of 6 per cent. per annum on the tirs5 and second preference | 
shares; at the rate at 5 per cent. per annum on the third preference shares; 
at the rate of 6 per cent. per annum on the preferred stock, and at tlie rate of 
44 per cent. per annum on the deferred stock, beinz equivalent to 5 per cent. 
per annum on the ordinary shares now divided into preferred and deferred 
stocks, less income-tax in all cases, carrying £70,000 to reserve, and about 


£3,000 forward. 

City and South London Railway Company.—The 
accounts for the half-year ended June 30ch show a balance, after 
providing for the debenture stock interest, the payment of the 
dividend on the preference stocks, and the transfer to the renewal 
fund of £2,900, sutticient to allow the payment of a dividend on 
the consolidated ordinary stock for the half-year at the rate of 3 
per cent. per annum, carrying forward a balance of £1,750. The 
divideud for the corresponding period last vear was at the rate of 
1j per ceat. per anuum, carrying forward a balance of £733. 


Crompton & Co., Limited. —The directors have decided, 
subject to audit, to recommend the pavment of a dividend at the 
rate of 6 per ceut. per annum for the half-year ended March 31st 
last. 

Globe Telegraph and Trust Company.— The directors 
announce a fiual divideud of 4s. 9d. per sbare on the ordinary shares, 
making a total distribution for the year of 58 per cent. 
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Direct United States Cable Co.—The board has 
resolved to recommend a final dividend of 3s. per share and a bonus 
of 18. per share, making with the three interim dividends already 
paid a total distribution of 34 per cent. for the year ended June 
30th last, and after placing £5,000 to reserve fund account, carrying 
forward a balance of about £2,196. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—Week ending July Ith, £860; last year, 
£742; increase, £118; Total from March 25th, £12,931; last year, £10,793 ; 
increase, £2,138, 

Blackpool and Fleetwood Tramways.—Weck ending July 12th, 4714: last 
year, £1,042; decrease, £328. Total to date, £1,171; last year, £1,827; 
decrease, 4656. 

Bristol Tramways and Carriage Company.—Week ending July llth, £5,151; 
last year, £5,065; increase, £86. 

British Electric Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending July 4th :— 


Comparison | No. 


Aggregate, 
Aout: with corres- 35333 


Company. onding week E NIME 

ef last year. weeks. Amount. Inc. or Dec. 

£ +£ E -£ 

Devonport** .. te 465 182 — — 
Dudley Stourbridge 786 56 — = 
Gateshead! .. x eo 260 — = 
Greenock-Pt. Glasgow (55 894 — EN 
Hartlepool .. x 315 44 — = 
Kidderminster s 166 — 20 n= 

Merthyrt -T is 223 — 18 666 
Middleton! is 834 — — Re 
Oldbam- Ashton EST 56 — | Ee 

Poolet .. T vs 298 20 — 3,045 €6 
Potteries we eO 1.689 — 71 85,039 1,497 — 
Southport oe i 883 204 — 5,831 1.984 — 
South Staffordshire 810 — 22 20,815 728 = 
Swansea ss és 583 111 — | 11.975 1,403 -— 
'Taunton* os sa 71 — — 1,580 — = 
Tynemouth§ .. p 393 60 — 6,392 539 - 
Wolverbampton Dist. 157 100 — 3,846 2,479 == 


* Not in operation last year. 4 Partly steam. t Comparison from April 
6th only. J Comparison from March tkth only. € Comparison from 
May 8th only. ** Comparison from June 26th only. 


Central London Railway.—Week ending July 12th, 46.947; last year, £6,145; 
increase, £702. Total to date, £14,013; last year, 412.224; increase, £1,819. 
Miles open, 6. 


City and South London Railway.— Week ending July 13th, £2,786; last year, 
£1,872; increase, £914. Total to date (2 weeks), £5,667; last year, £38,844; 
increasc, £1,763. Miles open, 6}; last year, 4}. 


Dover Corporation Tramways.—Week ending July 12th, £2€9 gs. 1001.; last 
year, 4274 10s. 10d.: decrease, £5 Os. 11d. Total to date, £5,583 108. 24d. ; 
last year, 45,82 17s. )d. ; increase, £200 13s. 24d. Miles open, 3. Car 
miles 1un, 5,264; last year, 5,222. Number of cars, 11. 


Dublin United Tramways Company.— Three days ending July lith:—D.U.T. 
Co., £4,051 5s. 3d. ; D. S. D. Co, £1.151 16s. Od.; total, 45,203 18. Ed. Last 
year—D.U.T. Co., 44, 174 178. 00. ; D. S. D. Co., £1,:05 Js. 9d.; total, £5,877 
15s. 6d.; decrease, £174 14s. 3d. Aggregate to date, 48.013 13s. 3d.; 
last year, £8,228 5s. Id.; decrease, £209 11s. 10d. Mileage worked, 46. 


East Ham Tramways.—Week ending July 12th, £506 17s. 11d. ; last year, 4472 
Qs. 4d.: incrense, £34 8s. 7d. Total to date (three weeks), £1,682 17s. 4d. ; 
last year (three weeks), £1,411 8s. 4d.; increase, £271 Us. Miles of track 
open, 91. Car miles run, 11,542; last year, 7,211. Number of cars, 20; last 
year, 14, 

Glasgow Corporation Tramways.—-Week ending July 19th, £11,125 7s. 8d.; last 
year, £12,952 4s. 1d ; decrease, £1,826 16s. 10d. ‘Total to date, £72,221 185. 7d.: 
last year, £74.582 5s. 9d.: decrease, £2,260 12s. 2d. Miles of track open 
(double), 55: last year, 443. Car miles run, 250.740; last year, 250,974. 
Decrease due to holidays last year. This year they commence a week later, 


Liverpool Overhead Railway.— Week ending July 13th, £1,581; last year, 
£1,765; decrease, £181. Total to date, from January Ist, £3,179: last year, 
£3,497; decrease, £318. Miles open, 6 miles 57 chains. 

Sunderland Corporation Tramways. — Week ending July 13th, £1,190; last 
year, £1,287; decrease, £97. Total to date (15 weeks), £17,399 ; last year, 
£15,692 ; increase, £1,707. 


STOCKS AND SHARES. 


Wednesday Evening. 

TER resignations of Lord Salisbury and Sir M. Hicks-Beach, did 
not make any difference to markets, in fact, Consols closed better on 
the day. Business all round is showing signs of easing down, 
members tsking advantage of a nineteen-day account to have a long 
holiday, whilst again many have extended the Henley “ week " until 
next account day. It is a well-known superstition that a nineteen- 
days’ account is always an unsatisfactory one. The few failures 
announced were only emall, ard did rot affect the Kaffir market, 
except, perhaps, in one or two cases. The settling of last account 
was not an onerous matter, and although the present one is two days 
longer, it is not likely to make itself felt when pay day comes. 
Home Rails have been rather neglected, but Yankees have exhibited 
strength. Central London Deferred tock has lost 1 point at 103—- 
106, nnd City and, South London Ordinary stock has fallen 42 to 
72-74, in spite of the increase in the dividend to 3 per cent. 
Waterloo and; City Ordinary stock in also a little off colonr" at 
92—5, a shrinkage of 1 point. 


In the electrical supply list only a few alterations are to be 
noted, which are more or less of an unimportant nature. Brompton 
on offer at 9—94 do not move, whilst in Charing Cross issues no 
variations have to be recorded. Citys have hardened 3 to 81—94 
without bringing any business, whilst in the 5 per cent. Debenture 
a little trade has been passing, resulting in a rise of 1 per cent. to 
122—127. The 44 per cent. Debenture has yielded its rise of last 
week, and closes steady at 101—104. Kensington, Londons and 
Metropolitans are all neglected. Notting Hills are quoted 3 lower 
at 134—141, which is only reflecting the amount of the dividend 
deducted. Like the Brompton Company, the St. James interim 
dividend is at the same rate as last year, namely, 10 per cent. 
South Londons and Westminsters are both down on the week, but 
keep steady at their present prices. 

In view of the fact of having mentioned last week the excellent 
report of the Edmundson Company, we give below some figures of 
interest of the past four years:— 
Dividend Carried 


Income To à 

T Net investinents included paid on to 
Year ended protits. in the net profits. ordinary reserve. 

£ £ shares. £ 

March, 1899 .. 11,704 Nil. 6 per cent, Nil. 

„ 1900 .. 20,376 4,439 6 „ Nil. 
is 1901 5 27,224 11.108 7 i 4,000 
" 1902 . . 37,130 12,754 7 j 10,000 


By the way, the small number;of Deferred shares which were in 
existence have now been converted according to the terms of the 
articles of association, into Ordinary shares. 

The Traction market has been fairly active, considering other 
departments in tbe “ House,” and the usual number of changes have 
taken place. British Aluminium Preference and Debenture are 
very dull, the former losing 4 at 4—5, and the latter being 3 per 
cent. down at 83—88. British Electric Traction Ordinary show no 
quotable change, although they are slightly harder. The Pre- 
ference keeps steady at 12—124. A gocd deal of business has been 
doing in both these issues, and an improvement in the prices would 
not come as a surprise. It is interesting to note that Mr. W. L. 
Madgen has been made a director of this company. British Insu- 
lated Wire Ordinary are always a risky market to deal in, but the 
shares have kept alittle steadier this week and close unchanged at 
74—84. Brush Ordinary aud Preference are firm, dealings being 
registered at current quotations. Callender Cables are ex the bonus 
of 58. at 154—163. Cromptons have shed 4 at 212—393], at which 
price one or two bargains were done. 

Edison 4 per cent. and 5 per cent. Debentures are the turn easier, 
although the shares bave not moved. "The market in these securities 
is so rotten that a small bargain either way is sufficient to alter the 
price to almost any extent. Electric Construction Ordinary are 
firmer at 14—11 ex dividend, with not much business doing in them. 
The Preference and Debenture are quiet at current quotations. 
General Electric Preference at 9—10} have hardly teen mentioned. 
''he Debenture has been done at 99-—101.  Henley's and India- 
rubbers are unaltered from Jast week's prices. Telegraph Construc- 
tion 4 per cent. Debenture is one point better at 102—105. 

London United Tramways Debenture continues to be eagerly 
sought after, and closes 2 per cent. higher at 107—109. It is worthy 
of note that when this stock was first put on the market at 100, 
investors were shy to touch it ; now that it commands 8 premium 
the supply ie inadequate to the demand. 

As regards the Welsbach report, the general opinion in the market 
seems to be that there is "more in it than meets the eye.” A 
careful perusal of the document will show one or two items on the 
debit side which will not appear next year, and had these been 
knocked out, the profits, instead of being orly £23,000, would have 
been nearer £50,000. Of course, compared with three or four years 
ago, the whole showing is deplorable. 

Like other concerns of a similar nature, the Bath Electric Tram- 
ways, Limited, has a long time to look forward to before the real 
tramway work begins, and those applying for shares must have a 
cast-iron patience to back them up. | 

The telegraph market has kept pretty steady all round, with only 


a few alterations to mention. The dividend of 3} per cent. on 


Direct United States Cable did not affect the price, which remains 
10—11. Eastern Telegraph 34 per cent. Prefcrence stock is ex the 
quarterly dividend, but the price remains 88—91. ‘The 4 per cent. 
Debenture is one point better, at 108—112. The Eastern Exten- 
Bion 4 per cent. Debenture has risen 1 per cent., and closes firm at 
109—114. Globe Telegraphs mark an advance of 4, at 84—9j on 
the small increase in the dividend over last year. The distribution 
is 4s. 9d. per share, making 52 per cent. for the year, with a carry 
forward of about £18,0C0. In spite of the disastrous fire in London 


Wall, National Telephones maintain their prices, whilst the Deferred 


stock is up 1 per cent, as is also the 3j per cent. Debenture at 
94—97. Western Telegraphs 4 per cent. Debenture shows a rite 


of £1, at 08-101; on the other hand, West India and Panama Ô 


per cent. Debentures have receded to 99—102, 
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zm foe Closing 
: 1 tho last Shree years. July 9th, 
1999. | 1996. | 1901 
Debs. ow — 100 - 98 — 102 
Mes, 1 to 95,008 .. 10 i. . 9 — 44 
eee 9905 Soo ose € 46 — 49 
8 % EEE. Pen 6 % | 6 Z 6 95 | 90 — 92 
eos eee ees GG 1 8. 5a. í 7 — 73 
ce: n 808 us 4 7 5 5%| 31— 4i 
T IS es 8 eee coe 165 —170 
De. do. Sterling 500 year 4 & Deb. Stock Bed. ace 4» — 97 
ee ees 00 e 7 y 4 44— 
. eee ee 0 4˙* 4 %, pa p. 
eee eos eve . es 2 — 
Oum. Pret. ee ~ -* À coe ees 7à— 84 
Debs. coe eee e 37 93%, 31 110 —103 
0 — 11 
Direct West India Gable, 4j W Reg. Deb, within 
Nos. 1 to 1,200, Bed. e 99-105 
eee eos E 7 y 4 7 % 7 y 4 120 —130 
eoe eo eee 88 — 
4 12 Ma. Mort. Deb. Stock Ned. dose: 107 —111 
and China Telegraph . 7 77 | 12 — 13 
and Bouth qe: "Telegra; Á a Mort. Deb. : ove eee 108 —113 
Nos. 1 to 8,600, red. 1909 58% |, 100 —103 
ee eee coe TY) 8 — 9 
6 96 Pref. eee eee eee eee eee 121— 133 
Oopenhagen ves - 15 € 2b — 
44 1st Mort. Debs., 
within Nos. 1 to 1,200, Red. x * 99 —102 
Telegraph eee ee eee Ty) oe - 10 10 % 8 — 41 
Brasilian iere e 95 Debs. ... - sis — 104 
Limited, Ord., Nos. 1 to 72, smi... - i 
Š % Pret., Nos. 1 to 86,493 5 „ 1— 1 
eee ee 5 5 % 5 y 4 95 x 99 
ee ve ee eee 31 38 45 — 45 
ee eeu eee 60 f 64 xd 54 — 58 
Oum. 1st Pref. eee eee ee 6 6 6 12 m 4. 
2nd Pref. ... ° 6 6 6 12. — 14 
Non-cum. 3rd Pref., 1 to 250,000 55 5 5 4j— 5i 
Btock Red. se 3i% | 31% | 94 | 93 — 96 
08. 1 à y 6 — 1 
Guar. Debs., 1 to 1,000 ee eee eee eee oi cupi 
° eee eee 5 96 5 % — 
. ede e „0 110 —120 
Cum. pref. Nos. 1—40,000 ies ae 
06. eee 4 -— b 
95 Debs. eee 0 ee 101 — 104 
b 96 Debs.... (yy) ry) 100 —103 
% Deks., 1—1,500 by Bras. Bub. Tel. | 100 —102 
, Nos. 1— coe " 10 7 7 7 7 114— 123 
bs. 2nd series, 1906 eo. | 100 .. [101 —104 
Deb. 0 0 100 eec 97 —100 
ph. T. eee eee § — 
8 7 Oum. 1st Pref. . i-o xe cd Dim M 
6 Oum. and Pref. .. ar 10 eee | yy) | eee | 84— 4 
5 K Debs., Nos. 1 to 1,800 wee | ce | es 101 —104 
ELECTRICITY SUPPLY COMPANIES, | 
i ic Li 51-73 E Peu 
Brompton & Kensington lc. Le. Bep Ord., 101 to 9,761 56 | 6 6 % | 8 a iat 
B ? 01 tol » TT 
do. i 7 "Cam. Pretf.... 6 eee 9 — 9$ 
beg Crees tad Brand Mlocteicity Bune P 5 9 9 Y 10 | 9 — 10 
95 Oum. Pref. b s — 652 
4% Deb. Stock Red. | 100 " 105 —107 
eee eee 90 eee b 6 % 5195 4 % 51— 
Deb. Stock Red. ... Stock s ove s% 8 —112 
hting, 40,001—110,579... 10 0 — 
„1 to 40,000 .. 10 6 6 — 111 — 123 
Deb, Stock, Sorip. (isa. at £115) all paid |... .... os 121 —126 
2nd Deb. Stock, Prov. Certe, all paid | 100 103 —106 
Brash Prov. Elec. . Ord. 1—40,000 | 10 | 4 4 4% 8 — 9 
Stock, A I paid) Bd... es ite ite 
b. Prov. Oerts (all ve] on) dis — 
$ EX m 2 56 77 7 H 81— 6 
T - .. |107 —110 
11% | 12% | 10% | 10 — 11 
eee eee ees 101 — 104 
11— 14 
ee vec 4 — 44 
do. 4% 1st Mt. Db. Stoek Rd. Stock .. | 94 — 99 
ly, 101 to 68,500 10 5 * J % 64% 16 — 17 
Mortgage Debenture „ 109 —113 
Deb. Stook Red. .. —101 
hting 0 eee IE 14 — 15 
7 20,081 to 40,080 iue 81— 9i 
do. 84 Red. ee 97 —100 
Bnaithfeld Market Blect. Bupply, ees oe eee E eee 1g ym oat 
wd om 2 LL I) 100 EL eee 80 — 
Supply. | - 6 . 21? — k^ 
' 5 M - 18 
— erred 8 


shares fully t Dividends 
Dividends marked $ e for 3 consisting of the latter part of one year and the first part of 


4- 8 | 5 
: 114 113 102 
dia being used aa capital 
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SHARE LIST OF ELECTRICAL OOMPANIEB.—Omtnuei. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


' Stock tor Closing Closing Business done- 
— in CAE tiros yore, | T | JOOMA | sms 
t 1899. | 1900. | 1901. Highest.| Lowest. 
20,000 British Aluminium 7 Pref. . CIN LEE TE «és 44— 5i 4— 5 e iv 
800,0007 Do. do. 52 14M lst Mort. Deb. Brook Red. Stock 86 — 90 83 — 88 as 
62,074 | British Electric Traction m^ - — | 10| 8 8 % 9 % 9 d 12 — 13 12 — 13 122 
90,000 Do. do. 54 Ferr soa | 40 12 — 124 | 12 — 123 128 
600,0007 Do. do. Perpetual Debenture Stock Stock 124 —127 124 —127 126 
70,000 Mc mr Wire Ord. . coe 5 20 0 % 15 * 10 0 % 71— He 74— 83 rr 
70,000 © Peo) Cum. Pref. TT see TII b 54— 5)— 6 xd 
50,000 T Pere el, Lindley & Co. ai T Sos sue exi ae) 1 uu 8 "e 13s. to ibe. 13s. to 15s. 
50, 000 6 % Cum. Pref. ... „% sss 6 .. | 16/6 to 17/0 | 16/6 to 17/0 
105,731 Brash Elecl. E „ Ord., 1 to 105,731 one ove 2 87 5 Nil 14— 18 làÀ— 138 : 
150,000 Do. 8 Non-cum. 6 & Pref. .. ias A 2| 6 6 3% | 1- 24 là— 21 12 i 
125,0001 Do. do. 44 % Perp. Deb. Stock - . [Stock]  ... vec .. |101 —104 |101 —104 1032 
125, 0007 Do. do. 44 P Perp. 2nd Deb. Stock Stock 94 — 99 95 —100 nd 
$0,000 Callender's Oable Construction Nos.1—30,000 .. 5 16 E 15 5 % 20 0 % 16 — n 154— 163 E 
40, 000 Do. do. 5 us Cum. Pref. oes 5 54— 54— 6 P 
90,0007 Do. do. 44 % 1st Mort. Deb. tock Red we. |Btock| ... oes .. |109 —115 109 —113 "i j 
1,969,800 Oentral London Railway, Ord. Stock - e. [Stock] |... SM 4 %|106 —109 {106 —109 1071 pi 
440,100 Do. do. 4% Pret. Stock .. 680 .. |Stock| ... (ss 4 J 107 —110 |107 —110 108 5 
440,100 Do. do. Def. TIS TII eee Stock ees TIT 4 104 —107 103 —106 105 
855,000 City and Beuth London Railway  .. eos T .. Stock 13%) 14%) 2 J 74 — 76 73 — 75 73% -£ 
54,000 | Orompton & Oo., Nos. 1 pig re ow aat i 88 A 3| 78%| s .. 3 — 3i 28— 32 3 4 
100,000 Ë p on aps 11, 000 of £50 red eee Ir eee eee 101 —106 101 —106 % ^ 
99,261 dison & Bwan Utd. El. Ligt.; “ A” shares, 4 pd. A to 99,261. 5 6 375 ats 1— d — 
17,189 Do. do. do. "A" Éhares, 01—017,139  ... 5| 6 24 IA 14— 21 | 1ài— 21 M 
844,0237 Do. de. do 4 95 Deb. Btock Red 100 | .. eae 76 — 81 76 — 81 e 
100,000 Do. do. 5% 2nd Deb. Stock Prov. Certs. all pd. | 100 | ... eee *. | 82 — 86 82 — 86 
112,100 | Electric Construction, 1 to 112,100 ... " 2| 6% 6% 6%) 11— 12 11— l1§xd 2 
31,390 = do. Cum. Pref., 1 to 31,390.. - $0 uu eee re 24— 3 24— 3 xd E 
182,5007 do, Perp. 1st Mort. Deb. SR .. |Btock| ... ove *. | 99 —102 97 —100 xd/ ... ves 
18,000 inei Elec. Co. 999 : Cum. Pref. ... *. | 10 TT 92— 103 92 —10j 103 24 
150,000 Do. Mort. Deb. ser [II] [TI] Btock 98 — 101 98 —101 ees eee 
85,000 | Henley’s (W. 3 Telegraph Works, Ord. ... eos - A 15 TL ys 20 * 16 — 17 16 — 17 E 
85,000 Do. do. 44 95 Pret. 54— 6 51— 6 
50,0002 Do. Ux do. Ag ort. Deb. Stock. *. |111 —115 111 —115 82 b 7. 
pees Dame! See Pace and ee = = vo. AA Eg 18 [4 10 %| ... | 21 — 22 21 — 22 he e 2 
900,000 m head Y e AP lst ort. Deb.. eee p * % x 100 —103 LOO —103 TIT eee iu 
500 t iverpool Mer way, eee ees 1 a8 s 14 4 = : — TIT eee 24 
10,000 1 Do. Pret., £10 paid -— — | 10 I 1 104— 11 ey 
7, 500 Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 ede % SOT a - .. | 15$— 163 144— 15jxd A 
$Rosling & Fynn 6 % Cum. Pret. ae os „ | 21] .. 6 . | 19/0 to 20/0 | ... — ... s 
87,850 Telegraph Construction and Maintenance NE. oo» | 12 | 15 173 20 95| 36 — 38 35 — 38 371 "NS 
150, i 00| .. .. {101 —104 |102 —105 1041 | .. = 


i$ €! x. 94— 10} 94— 104 

5i— — 6 
17 5 6 96 add 
+ Quotations oa Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. § From Bradford Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. $ ‘ 
5 and Blestrie Ord. T3 * 
Redtoval Klecero Free Wiring, | m 13 Leal. Lai pa), -i c. 
= From Birmingham Share List 1 From Manchestet Share List. Bonk Tate of discount 3 per vent. February Oth, 1009) 
MARKET QUOTATIONS, Wednesday, July 16th. 
Last week. Ino. or Deo. METALS. . (a. [This week. Last week. Ino. or Des 
Acid, | ee Oopper est we T ve ton 209 * 
am 4 $ 1 — perwa) 2 25 l 
a « Balphburio.. -. 6/6 5/6 » 6 n : Sheets . person) £75 n 53 
a Sal ee eo ee per owt. 42). 427 ee 6 90 m Rod per ton 4208 £68 e 
a Ammonia, (crystal) .. per ton 98 19 498 18 ee 2 60 " H. O. Wire per Ib. 6d. 8d. oe 
s [1] [ oe per 438 £98 ee f Ebonite Rod .. eo ee eo per Ib. Bf- 27 se 
— powder „ per ton 5 Lai m f» Sheet ° „. per bb. is K. ° 
a ef Oarbon .. .. peor ton 15 215 ee n German Silver Wire e e» per lb. 1 oe 
a Borax eo so — | — per ton 818 419 - h Gotte-percha fine . „ per lb. — 
a Bensole oe ee - per gal. 40 N^ T h Indie-rubber, Para fine .. . per lb. at to aia 2/114 to % deo. 
e 90 ee ee e per oen ee $ Iron, Charcoal Sheets ee [E] per ton £18 ee 
a „ pe 819 819 2 1 u . Per ton 80 tonii 8j. dec. 
8 Nitrate T per ton £24 594 ee € „ per ton 11 | From £11 e 
a „ White oo > perton 481 i oe $ * m v oo por ton 47/6 to 50%/ | 47/6 to 60/ s 
SM — eal âs 18 a ee é 56 Wine ravalisod Mo. 8 ee per ton fl 110 4 10 ee 
. E 25 2 a f Lead, English Ingot oe eo por ton (£u 12 6 4 211 12 6 ee 
on per 84, ee 9 _ T) " ec e. per ton 418 418 oe 
oe per ton — au vs m Manganin Wire No. 38 .. . Por lb. . Bj- 5 
x — „ porton 596 296 9 Mercury es eo ee perbot, 28 15 8 15 . 
a Shoilse eo 05e „„ Der ent. 102j- 103/- 4 Mica (in original cases), small .. per Ib. 84.00 d. Bd. to 9d. oe 
a Sulphate of f Magnesia .. e. porton be 18 &4 10 " 50 m u medium per Ib. 1002/9 | 1/990 % oe 
1 per ton 9 5 A6 5 oe " large .. per lb. to 7 8/8 to 1/8 ev 
a Recovered ..  .. per ton b 18 A5 19 oe p Phosphor — per Ib. iji. to 17 114d.to 1/3 T 
Lump eo per ton 88 8 ee » " bare & per Ib, - to 1/8 - 00 18 ° 
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‘THE MUNICIPAL ELECTRICAL ASSOCIA- 
TION—1902 CONVENTION. 


Tux papers read at this Convention recently were indicative 
of the fact that the problems presented to the supply 
-engineer are likely in the future to be included in either 
of two main groups. The immediate problem for solution 
is that dealing with cases in which the generating station 
is situated in the centre of a district which makes con- 
siderable demands upon it, but which must in the course 
-of development extend its area to take in outlying districts. 
The more remote problem, already present with us in the 
metropolis however, is presented by cases in which the 
-original generating station has become so large that further 
extension is impossible, and new works have to be built 
outside the area of distribution, where land is comparatively 
-cheap, and there is plenty of room for future extensions. 

The first paper read at the Convention, on Double- 
current Generators and their Application,” by Mr. Ruthven 
Murray, had reference to the. first.of.these problems. It 
-dealt with cases in which there was a considerable demand 
for current in the vicinity of the generating station, which 
could be supplied at 500 volts pressure, but in which the 
area of supply was so extensive as to necessitate trans- 
mission at a much higher pressure to reach the outlying dis- 
"tricte. As solving the problem presented in such cases, Mr. 
Murray proposed the adoption of double-current generators. 
which, as is well known, are continuous current machines 
with the armature winding tapped at several points and con- 
nections made therefrom to slip rings, whereby two-phase or 
‘three-phase alternating currents can, simultaneously with 
the continuous current, be taken from the armature. These 
low pressure alternating currents are transformed to high 
pressure, and the electric energy is in this form transmitted 
to the outlying districte in the supply area. This proposal 
is not by any means new, indeed, such suggestions were made 


-qnite 10 years ago, and it certainly is a somewhat remark- 
-able circumstance that though double-current generators 


have been in existence for all these years and their properties 
have been very well known, they have been adopted to no 
appreciable extent either on the Continent, which is their 


‘birthplace, or in this country, which is within easy reach 


of it. 
From this it would appear that there is no real 
advantage in employing such generators; on the other hand, 


-direct coupled sets in which there is at one end of the 


engine a dynamo and at the other end an alternator 
are quite common. The double-current generator is bad 
from the continuous current point of view, because the fre- 
quency is too high; it has too many poles, and in conse- 
quence a multitude of brushes. to look after; from the alter- 
nating current point of view it is bad, because the output 


-coefficient is low, and transformers are required to obtain 


the high pressure for distent, transmission, to say nothing of 


the switch gear appertaining thereto. The machine, as the 


President put it, is merely a rotary converter, steam driven, 
and, needless to say, no designer in his senses would. take a 
rotary converter as indicating the lines on which either a 


 Continuous-current generator or an alternator should be made. 


However this may be, the electrical world will look forward 
With interest to the results of Mr. Murray’s own venture 
with the double-current generator at Willesden. 

As regards the regulation of such machines, it was pointed 
out by the author that the pressure ratio of continuous to 
alternating current was unalterable, and that it was accordingly 
Most convenient to regulate for the home circuits, that is, for 
the continuous currenta, the pressure of the alternating 
current serving the distant circuits being regulated by 
à booster. The boosting may be done in three 
different ways. The first way is by means of a multiple 
‘Contact switch on the primary or secondary side to 
alter the pressure ratio of the step-up transformers. 
The second plan is to have separate induction boosters by 
which the preasure on the secondary can be regulated due 
to varying the number of induced lines of force threading 
‘the cols, The third method is to pass the current to be 
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boosted through coils on a stationary armature, inside 
which rotates a field magnet system, which can be mounted 
on the same shaft as the double-current generator, the 
boosting being done by varying the current exciting the 
field. Comparing these three, multiple contact switches are 
liable to give trouble, unless they have a great number of 
steps ; for regulating the pressure in three phases they are con- 
sequently cumbersome, and though, when properly constructed 
with double contact bars and choking ooil they have been 
very successful for pressures up to 1,000 or 2,000 volte, 
they are always open to the fundamental objection that their 
action depends upon the efficiency of a series of contacts 
interposed in the main circuit. The induction booster is 
better, because there are no such contacte. This appliance 
is, in reality, a transformer, in which the disposition of the 
secondary winding relatively to the primary can be varied, 
so as to bring the former more or less under the inductive 
influence of the latter, and thus raise of lower the pressure. 
The variation is done mechanically, and there need be no 
sliding contact in either primary or secondary circuits. 
Generally this booster takes the form of a cylindrical 
laminated core wound with coils to form the primary, 
inside which is placed an iron laminated drum pierced 
with holes round the periphery, in which.are wound the 
secondary coils. Through the latter passes the current to be 
boosted, the pressure being raised according to the angular 
position of the drum. The writer has only come across 
single-phase boosters of this kind, not three-pbase, and as 
regards the latter, it would appear that, if we are to have an 
apparatus consisting of a fixed part and a movable part, we 
might as well let the latter rotate, and thus adopt for boost- 
ing the third plan, which consiste of employing a small 
alternator. On an extension of the generator shaft a magnet 
wheel is fixed, and surrounding this is a stationary 
armature wound for the three-phase currents to be 
boosted. The current from the alternating side of the 
double-current armature may be passed through the 
booster srmature at low pressure, in which case the 
booster winding would be bars, or at high pressure after 
being stepped-up, in which case the winding would be coils. 
This booster would cost less than the induction booster 
previously referred to, and as the regulation is effected by 
varying the excitation of its field magnet, the manipulation 
could all be done at the switchboard. Altogether, it has advan- 
tages which deserve full consideration, though there always 
remains the final question, whether, taking into account the 
cost of step-up transformers, boosters, and extra switchgear, 
the double-current generator is worth having. What is 
wanted is simplicity, and every extra appliance required for 
the working of any particular system introduces a fresh 
element of risk. | : | 

All the foregoing : remarks apply te generating, but when 
with the high-pressure currents the outlying districts are 
reached, some of us are likely ayain to fall foul of Mr. 
Murray's schemes. In the discussion which followed the 
reading of the paper, Mr. Wordingham made the astounding 
observation that continuous current was the only current 
worth distributing, and full of this idea, Mr. Murray 
coolly proposes in the outlying districte to convert all the 
three-phase currents into continuous. With the many 
examples of successful polyphase distribution before him, 
it would, in the opinion of the writer, puzzle any engineer 
to find sufficient justification at the present date for such 
a proceeding. {fa bad start is made with a frequency of 25, 
matters must, of course, be set right by conversion. But 
why make a bad start? Anyhow, the only argument 
put forward by Mr. Murray in support of his views appeared 
to be exceedingly weak. “ Our consumers,” said he in 
his reply, “ want continuous current, and that we must 
give them,” to which observation the obvious rejoinder is 
that the customer does not care a single jot what kind of 
current he gete, provided it is suitable for his purposes and 
cheap enough. 


The next paper read at the Convention was on “ High- 


Tension Continuous-Current Systems," by Mr. Barnard, of 
Hull, and here again the problem of serving outlying 


districte was attacked, though in a different way. Mr. 


Barnard has been using at Hull continuous-current generators 
working at a pressure of 2, 250 volta, and has obtained con- 
siderable success with them. That there is no difficulty in 
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construction offered by the high presure per se has long 
been known ; indeed, machines giving this pressure and with 
commutators such as are now employed, were made 12 years 
ago. The fact remains, however, that the so-called ** Oxford 
system " is not persistent, and that better systems have 
arisen, while it is not too much to say that all the cost 
comparisons made in Mr. Barnard’s paper between this 
system and others are vitiated by the assumption that it is 
necessary before distribution to convert into continuous cur- 
rent. Once admit the advantages of three-phase distribu- 
tion, which will have to be admitted sooner or later, and all 
systems other than those embracing polyphase alternators 
and stationary transformers go by the board. Only for 
supply to tramway or light railway systems for which, as at 
present devised, continuous current is necessary, is any con- 
version to continuous current needed. 

It is not to be implied that in particular.cases the high- 
pressure continuous current may not afford a successful 
method of reaching consumers out of the 440-volt range. 
Mr. Barnard has been particularly successful, and his pro- 
posals have at least the merit of consistency in that, gene- 
rating a continuous current, a continuous current it remains 
till it reaches the consumer. But the cost of continuous- 
current transformers as compared with the cost of stationary 
transformers has to be considered. The risk which running 
machinery, however first-class, always imposes on the system, 

as compared with the risk added by stationary appliances, has 
to be taken into account. The extra attendance required by 
the continuous-current transformer system must not be over- 

looked. And, taking all these things into account, it is 
evident that the results, successful though they be, are 
secured only at a much greater initial expenditure and 
running cost in one case than in the other. The retort may 
be made that one system gives all the advantages of storage 
while the other does not, and this, so far as it goes, is a fair 
argument ; it does not, however, go very far, for it has often 
been shown that in proportion as the station increases in 
size the battery plays a less and less important part in its 
economics, while it may be added that just in proportion as 
the day load is increased does its utility diminish ; in other 
words, as, by a process of natural development, the load curve 
is straightened out, the use of the battery for this 
straightening Weg ay 

Mr. Faraday Proctor’s Notes re Earthing were 
-extremely interesting. Briefly, he advised the use of an 
uninsulated return for two-wire distributing systems, and an 
uninsulated neutral for three-wire systems. There seems to 
be no real objection to the principle of earthing installations 
in this manner, provided it can be done in such a way as to 
satisfy all the conditions which should be observed. 

The neutral conductor of a 400 to 500-volt three-wire 
system always has to be earthed for the sake of safety, 
but it is earthed at one point only, and the reason why it is 
elsewhere insulated throughout, is that the difference of 
potential between different points in the system would, 
in the case of an uninsulated conductor, give rise to stray 
currents bringing in their train all the evils of electrolysis. 
In the mere fact of earthing one point, the principle of 
earthing is admitted; the question is, how far is it wise to 
go in this direction ? 

At the present time it is usual to earth the neutral con- 
ductor of a three-wire system at the generating station. 
This means that the feeders are earthed, and there may 
well be at full load between the generating station 
end and the distributing end of the neutral, a differ- 
ence of potential considerably greater than is permissible 
under Board of Trade tramway regulations, From a careful 
perusal of his paper, however, it would appear that Mr. 
Proctor does not contemplate the earthing of the feeders 
throughout; what he insists upon is the efficient and 

complete earthing of one side of the distributive system, 
and the feeders would accordingly. be earthed, not at the 
generating end, but at their far end where they join the 
distributors. 

Mr. Proctor proposes that the uninsulated conductor 
should be equipped with a number of good earth plates in 
order to ensure efficiency in the earth connection, this being, 
of course, the crux of the whole matter. That there is 
nothing gained by a multiplicity of earth plates, provided 
the distributive system is continuous, will, however, be 


obvious, since all that is wanted is one thoroughly good and 


reliable earth connection on the distributive system. If the 


difference of potential between any two points on the unin- 
sulated conductor is too great, it shows that the conduc- 
tivity is too low and more copper must be put in, for the 
total conductivity is not likely to be increased to an appre- 
ciable extent by earth plates. The latter may, indeed, prove- 
an evil, since, if there were any difference of potential 
between various points of the uninsulated conductor, they 
would by making efficient earth at these pointe encourage 
the flow of stray currents. If, on the other band, the 
difference of potential is within the permissible limits, the 


` introduction of earth plates is not likely to improve matters, 


Everything considered, there is no reason why the 


. uninsulated neutral on a three-wire system should not have 


a trial in this country at an early day. Already on the 


. Continent it is in use, and has proved satisfactory; as 
. regards two-wire systems, however, the writer has doubte as 


to whether, on the whole, the plan of leaving one aside unin- 
sulated has any advantages to offer over the present practice. 
That the indiscriminate use of uninsulated returns on the 
consumers’ premises cannot be allowed, whether one of the 
distributors is uninsulated or not, is obvious. This is a 
matter which must be decided in each individual case by the 
station engineer, as it is quite possible that the drop of 
pressure on a long uninsulated service wire might put two 
points to earth between which there is a considerable differ- 
ence of potential, the usual results and trouble following. 
Again, warehouses and buildings with plenty of iron in their 
construction have to be considered in a different light from 
buildings without iron, and in each case the engineer would 
have to give the matter very careful consideration in order to 
arrive at a sound judgment. 

In the paper read by Mr. John F. C. Snell, of Sunderland, 
entitled “ The Relative Advantages of Two and Three-wire 
Distribution,” it was suggested that the advantages | 
by the simpler two-wire system had, perhaps, been lost sight 
of in the almost universal adoption of the three-wire system. 
It will be readily conceded by every fair-minded engineer 
that the sole advantage of the three-wire system lies in the 
fact that by its use the same results can be obtained with. 
a much less expenditure on mains than is possible with the 
two-wire system. The advantage brings in its train some 


'" disadvantages, such as the use of balancers, the difficulty 


sometimes of balancing the sides of the system, the less- 


simple switchboard arrangements, and the less simple system 


of mains. These disadvantages are not serious, but they 
would be enough to turn the scale in favour of the two-wire 
system were it not for the great saving in the cost of mains 
which the three-wire system can show. It is merely æ 
question of £ s. d., and it is quite conceivable that under 
Some circumstances it might pay to start with two wires 
rather than with three, though such cases migbt be rare. 


Mr. Snell only admits an increase in the cost of mains for 
the two-wire system of 8 per cent., but this certainly does 
- not, measure the amount accurately. 


He begins his paper 
by stating that the three-wire system saves 40 per cent. in: 
copper over the two-wire, but, as was shown by Mr. Murray 
in the discussion, the saving is 68 per cent. when full advan- 


tage of the system is taken. Mr. Snell admitted that it 


might be so theoretically, but in practice it was as he stated, 
and he had worked out the cost comparison given in his 
paper on the basis of the same current density for both two 
and three-wire. One is inclined to ask why he should do any- 
thing of the sort? Granted that it would not be possible, in- 
the case of three-wire, to work at double the current density 
throughont—which, to take the full advantage of the system, 


ought to be done—it is generally possible to work at a much: . 


higher density than for the two-wire, becauee the pressure 
drop in long feeders necessitates for the two-wire a very 
much greater section than would be required if only the 
density limit were considered. On short feeders, perhaps; 
the current density could not, with three-wire, be much 
increased, but on long feeders it is quite different, whence 
the conclusion which was to be expected, that the greater 
the extent of the area served, the greater the advantage 
of the three-wire system over the two-wire. Obviously Mr. 
Snell errs in assessing the gain in the former system at 80 
low a figure, and while the reduction of copper weight may 
not be so great as 68 per cent., in all fairness it should cer- 
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tainly be taken at a much higher figure than 40. In the 
examples worked out in the paper the author goes from bad 
to] worse, as he only allows 5 per cent. to be saved, and 
naturally, as was pointed out by more than one speaker, 
these erroneous’ assumptions vitiate all his conclumiotis, ' 

W. B. E. 


EARTHING PROBLEMS.* 


F It is a really delightful little piece of satire with which Mr. 
Proctor commences his paper on Farthing.” It is always he who 
makes a special study of any subject who must confess his ignorance, 
in the presence of those casual observers who “ settled the question 
years ago.” Everybody knows that a fuse should on no account be 
oper in an earthed conductor; more particularly if that conductor 
connected with the earthed neutral of a three-wire system. 
Those others who have, like Mr. Proctor, given some thought to 
the matter, know how erroneous is this prevailing idea. For con- 
venience, Mr. Proctor has divided the subject into sections, and the 
first question he asks is, “ Should a switch, or fuse, be placed in a 
conductor which is uninsulated throughout its length in connection 
with a two-wire installation?” By uninsulated he means not 
éntentionally insulated. The answer is No.“ Such a case is, how- 
ever, a very unusual one. 4 single-wired ship installation, or an 
installation in an iron building, in which one insulated conductor 
is run in a metal pipe, or sheath, forming the return, the pipe 
being in intimate contact with the building throughout, is the 
nearest approach to sucb a condition. Obviously, neither switch 
nor fuse in the “earthed” conductor would be of the slightest use, 
28 there is everywhere a duplicate route through the hall, or 


Generally speaking, however, the condition is an impossible one, 
and the metal sheath makes “earth” here and there only. Take 
the case of a cotton mill or factory installation, wired on an earthed 
concentric system. For the greater part of their length the 
branches are attached to wood beams, and so, practically insulated 
from earth. A break in the outer, either by means of a switch or 
fuse placed at the earthed end of the branch, would not interrupt 
the circuit; the current would be merely diverted to the nearest 
earth, possibly overheating the outer at the latter point. This 
«xample may suffice to support the contention that it is useless and 
dangerous to use fuses or switches in an earthed conductor under 
these or similar conditions. 

The second case considered is one in which the distributing 
€«ystem is earthed at one place only, say, near the generating 
station. In this case Mr. Proctor would not permit the use of an 
aninsulated conductor or any earth on a consumer's installation, 
and suggests that fuses be used both on the supply side and on the 
lamp side of the conductor. Unless this be done, the existence of 
an earth fault in the consumer 's premises on the earthed conductor 
“would shunt not only the return current of the particular installa- 
tion on which the fault exists, but of all other installations on the 
tame distributing system.” It is not clear from the language em- 
ployed, whether we are to assume that both branches are insulated, 
or one pole is earthed on all the neighbouring installations, or 
wot. If not, then why should the return current be diverted from 
such installations to the fault? It would also appear from the 
paper that Mr. Proctor would be satisfied with a main fuse on the 
supply side of the installation and on one pole of the branch. He 
‘would then depend, for protection, on the blowing of the supply 
fuse, in the event of a portion of the return current from other 
installations being shunted to the fault. But this would not pro- 
tect the faulty branch against current from other portions of ita 
own installation. The safer method is to fuse both poles of the 
branches, A few simple diagrams would have made the argument 
much easier to follow. 

In the diagram fig. 1, let A and B represent the supply mains, B 
being earthed near the generating station at E. Let D B + and 
D B — be the two panels of a distributing board, feeding five 5- 
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ampere circuits. No. 1 circuit “earths” at 11. The positive fuse 
does not blow; there is no reason why it should. If, however, 
there are no fuses on the earthed negative side, part of the 20 
amperes from the remaining four circuits will pass down the nega- 
tive side of the branch from D B to 11, and quite possibly burn 
it out, or set fire to the premises. Fuses in the negative pole would 


ET otes re Harthing.” Paper b Mr. H. Faraday Proctor, read 
July 4th, 1902. iid 
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prevent this, and would rotect the branch from outside cur-. 
rent, even in the absence of a supply fuse. The fuses on the 
“ earthed " side should be than thous em: the.live sive, as, 
whilst the blowing of one of the Jatter makes its conductor dead, 
the blowing of the former. puts out the lights, and still maintains 
the conductor alive. Instead of 5-amperé lighting circuits, the 
above might be individual motor circuits. In this case the risk is 
more serious. A conductor may easily “earth” in a cast-iron switch 
box, when, unless fused on the “ earthed” side, the return current 
from the other motors, which might be of considerably larger 
powers, would flow, in part, down the faulty branch. The same 
conditions hold good for an installation connected to one side of a 
three-wire system with earthed neutral. 

In di installations connected to a three-wire system, 
that is, where three wires are brought into a consumer's premises, 
the author of the paper makes himself quite clear, and we are in 
entire agreement with him. Each side must be treated as a separate 
two-wire installation and both poles fused. There is, however, less 
risk in this case than in a plain two-wire system of distribution, as 
only the unbalanced current would tend to pass down the fault. 
On no account should a fuse be placed in the supply side of the 
neutral conductor, whether earthed or not, and in any oase it should 
be assumed that the nentral is, or may become, earthed. Here 
again we are happy to be in entire agreement with the aathor. 

There is, however, an alternative and safer method of dealing 
with the matter from the consumers’ point of view ; and that is to 
earth the distributing bar of tbe main distribution board on the pole 
connected to the earthed main. When this is done, there is no 
tendency for any current to flow past the bar to a fault on any of 
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the branches. Nor is there the same risk of leakage current from 
the branch on which the fault exists, as the resistance of the con- 
ductor between the fault and the distributing bus bar must of 
5 be very small as compared with the resistance of the 
The diagram, fig. 2, shows the suggested arrangement, the fall 
lines representing a two-wire installation, and the dotted lines (in 
addition) a three-wire installation. Whilst this solves the difficulty 
80 far as the consumer is concerned, it adds to that of the supply 
authority whose main is only earthed at the station. The solution 
(for them) is to earth the main throughost. We would go further 
than Mr. Proctor, who suggests a sufficient number of good earth 
plates, and advise one continuous earth plate—that is to say, a bare 
co conductor of ample section. This might be either a plate 
laid alongside the insulated conductor or a copper sheath over the 
conductor. This would be as flexible-as either steel or lead, and 
would be easily jointed. Only by some such system will the 
earthing problem be solved, and unmuszled currents ” be prevented 
from “ frolicking about,” and eating up the pipes of other under- 
takers,” or setting fire to the premises of a consumer on some other 
system, even though the consumer's switches are “ off.” 
F. B. 


TWO v. THREE-WIRE DISTRIBUTION.* 
unciation of the theory 


oblivion. Like other little systems, it has had its day: i 

uris and ruo therefore, cease to be. 5 
which force themselves upon us, if we grant that Mr. ! 

tions are the result of sound reasoning neis dedo: 


systems under his control; an experience which 

with any other system of distribution under similar conditions. 

The P ani which Mr. Snell seriously and deliberately brings 

against the three-wire system is classified under eight secti i 

may be summarised thus: R 
1. Difficulty of balancing consumers. 


* “The Relative Advantages of Two and Three-wire Distri 
tion.” Paper read by Mr. J. F. C. Snell, July 4th, 1902. - 
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2. The larger section, in practice, of the middle wire, above the 


theoretical section. 

8. Switchboard complications. l 

= Less reliability of supply as compared with the two-wire 
system. | | ! ! 

5. The burning out of consumers’ lamps due to short-circuits 
between the middle and an outer conductor. 

6. The effects of permanent stress, electrolysis, and osmosis on the 
negative cable due to earthing the middle wire. 

7. Electrolytic action on pipes, &c., due to 1 : 

8. Difficulty in localising and rectifying faults on the middle 
wire, without interference with supply.. 

Beyond the mere schedule, very Tittle is said about many of these 
alleged disadvantages, the paper resolving itself into an attempt to 

rove that the cost of the two-wire system of distribution is only 8 per 
cent. more than the cost of the three-wire system. And how is this 
attempted ? By comparing two 0'2 sq. in. conductors, with two of 
01 aq. in., and one 0 06 sq. in., that is to say, the relative weights of 
copper in the two cases would be in the proportion of 4 to 2:6—a 
saving of about 40 per cent. in favour of the three-wire. 

Às was pointed out by Mr. Ruthven Murray and others in the 
discussion, this is not stating the case fairly. Assuming the same 
percentage drop in voltage in the two cases, the sizes for the three- 
wire system would be only half the values given in the paper, making 
the ratio 4 to 1'3, which means a saving of about 68 per cent. in 
favour of the three-wire system. l 
But Mr. Snell will have none of it. He says that in practice the 
values are greater than the theoretical values, and 40 per cent. is 
correct. Why sbould this be so? 

Surely Obm's law is es applicable to the three-wire as to the two- 
wire systems, and, this being so, the two outers must be exactly 
one-quarter the section of the conductors in a two-wire system for the 
same energy loss and the same percentage drop. The only doubtful 
quantity is the middle wire, There is no theoretical value for 
this. It depends upon tbe assumed value of the out-of-balance 
current, With a perfect balance, the theoretical section of the 
middle wire is zero, and with the whole of one side off, the section 
need only have a value equal to that of one of the outers. The 
relative values in the two cases as compared with & two-wire 
system would be respectively 4 : 1 and 4 : 1:5, sbowing an economy 
in copper in favour of the three-wire system of 75 per cent. and 62:5 
per cent. respectively. 

In the first case (d. e., no current in the middle wire) the percent- 
age voltage lors on the system would be the same as that in the 
two-wire distribution; and, in the second case (the whole system 
unbalanced) the percentage lors on one side of the system only is 
dcuble that in the two-wire system. A suitably-proportioned 
balancer would, of courte, correct tbis to some extent, but it is 
clear that when any current passes down the middle wire, the per- 
centage ioss on the unbalanced side of the system is greater than 
in the two-wire if the relative sections of the conductors are 
as 4: 1. 

This is, no doubt, what Mr. Snell bad in mind in saying that the 

ractical values exceed tbe theoretical. The question resolves 
itself then into one of balance,“ and the consensus of opinion 
among the three-wire men who took part in the discuseion, was that 
there is no difficulty in obtaining this, and, instead of the difficulties 
increasing as the Jamp density rises, the opposite is the case. 

We are not in a position to check the figures given by Mr. Snell, 
but it etrikes us as somewhat disproportionate that with 40 per cent. 
difference in the value of the copper, the difference in the cost of 
distributors is only 8 per cent, viz. £78 as against £72. The 
value of the copper in the two cases is about £17 and £117,the 
balance £60 to £61 being accounted for by insulation and laying. 
Pcssibly these are actual quotations from cable makers. As to the 
feeders on the three-wire system, we are not told if these consist of 
three wires or two, with a balancer at the distant end, but we 
assume that the most favourable conditions have been taken. 

We were somewhat surprised to hear not only Mr. Snell, but 
other speakers, refer to the current density in cables as a factor in 
determining the size. We thought it was only insurance companies 
who spoke this language. For instance, Mr. Snell justified his 
figures for the three-wire dittributor on the ground that, bad he 
taken the correct values — viz., balf what be gives in his paper—the 
current density in the middle wire would have been 1,200 amperes 
persq.in.; and Mr. Ruthven Mutray was not surprised that the 
variation of pressure on the Sunderland system was small if some 
of the feeders carried currents at only about 200 amperes per sq. in. 
density. We fail to see any connection. A 30-ampere cable 
would not riee in temperature appreciably when working at a density 
of 1, 200 amperes per tq. in.; and, on the other band, there might 
be a considerable pressure variation in a feeder working at 200 
amperes per tq. in. if long enovugb. 

Such language is unscientific. Mr. Snell's principal complaints 
against the tbree-wire system are really difficulty in balanci! g, and 
electrolytic and ormceis troubles. If the cables are properly laid, 
the latter are insignificant. When responsible manufacturers will 
guarantee their cables, if properly laid, for 20 years, and undertake 
to maintain them for 2 per cent. per annum, it is clearly neither the 
cable nor the system ibat is at fault. 

Nor is the autbor quite consistent, for towards the end of the 
paper, rotLwithetanding tbe array of figures he brings forward to 
prove the falee econcmy of the three-wire system, notwithstanding 
tre kalancirg diffculty, the complication, the unreliability, the 
burning cut of ccnsumers' Jan ps, the destruction of water and gas 
pipes, and the difficulty of localieing faults; in spite of all these 
dieadvantages, he says were it not for the infallible troubles 
which must result frcm the physical effect of negative leak, he 
would ke amcng the first to recommend a system, which so 
obvicusly involves less outlay and less loss in distribution.” He 
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believes, however, that in years to come his opinion will be justified, 
and that the simple two-wire system will be found to be a safer: 
investment than the more fashionable three-wire. 

We can admire a man who has sufficient courage and faith in his. 
own convictions to read a paper before a Scientific Association on 


such a revolutionary subject, and the best we can wish him is that 
he may live to see the day in which his opinions are accepted. 


THE INTERNATIONAL TRAMWAYS UNION 
CONGRESS, 1902. 


(Continued from page 85.) 


THE Congressat their meeting on Thursday, July 3rd, restricted 
their attention to two papers, but the thoroughness with which 
they were discussed may be gauged by the fact of the sitting 
lasting five hours, and had it not been that the hall was then 
wanted for the meeting of the Incorporated Municipal 
Electrical Assciation, it might have been still further 
prolonged. 

During the early part of the sitting the chair was occupied 
by Mr. John Young, the manager of the Glasgow tramway 
system. In his remarks, Mr. Young mentioned that 
he thoroughly appreciated the unexpected honour done him. 
He had another meeting to attend later in the morning, but. 
in common with every other tramway manager, he welcomed 
the Congress to London, and trusted the meetings would 
prove helpful toall. He had the pleasure of attending the 
last Congress at Paris in 1900, and he had derived great 
help from a perusal of the papers then read. He was glad 
that we bad now an opportunity of reciprocating the many 
acts of courtesy we had received from our Continental 
friends, and he again wished the Union every success. 

The first paper was read by M. Poetz, thechief engineer of 
the Hamburg Tramways Company, on * Brakes." The paper 
was mainly an analysis of replies received from a number of 
tramway companies, members of the Union, to whom a 
list of questions had been sent. It, therefore, dealt 
exclusively with Continental practice, and it should be con- 
sidered in conjunction with the paper on the same subject read 
by Mr. C. J. Spencer the following day before the Association 
of Municipal Tramway Managers. The writer stated that 
replies had been received from Z0 companies, but that in 
many cases the information was of such a general character 
that it was difficult to base any definite conclusions upon 
it. - All the companies employ electric traction in whole, or 
in part, and all have the ordinary hand brake, the electric 


. cars in addition having some class of electrical brake 


either of the emergency or counter-current type, or the 
electro-rheostatic design. 

Eight of the companies find that the hand brake is suffi- 
cient for ordinary working; three others use it as their 
standard on certain routes, in all cases an electric brake 
being held in reserve for use in emergencies. On the 
remaining lines some form of electric or pneumatic brake 
was used in ordinary working, in conjunction with the 
standard hand brakes. 

Dealing with compressed air brakes, the ** Standard" type 
is used in Berlin, Liege, Leipsic, Munich and Nuremberg, 
either on all or some of the cars; the Westinghouse brake 
is employed on all lines in Brussels having steep grades, and 
the Carpenter brake is used at Hanover. The practice with 
regard to brakes on trailer cars differs to practically the same 
extent. Many companies rely entirely upon hand brakes, 
but where compressed air brakes are in use, the same prin- 
ciple is usually applied to the trailer cars. The paper next 
deals with the regulations regarding brakes drawn up by 
the authorities in different cities, It appears that while it 
is the rule to ask for efficient brakes, the companies are 
usually free to adopt whatever system they like, subject to 
the approval of the authority. | 

Then follow the views of five tramway companies who 
use the hand brake, the general opinion being that it i$. 
suitable for lines with few gradients ; it is simple and sure 
in action, completely under the control of the driver, but 
the working expenses due to wear and tear are heavy. 

Seven companies express their opinions on the n 
of both electric and hand brakes. While admitting the 
efficiency and rapid action of the electric brake, it is stated 
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that the effecte of its constant use on the motors are detri- 
mental, especially in the direction of heatıng the armature 
windings. Other seven companies give their experience with 
compressed air brakes. These are certainly satisfactory and 
effective, but their cost is high, the space taken up is impor- 
tant, and the working expenses are, in some cases, consider- 
able. Several companies complain of their tendency to freeze 
in very cold weather, thus disabling the car at possible busy 
seasons, A number of companies have special systems for 
training their drivers in the proper use of the brakes at their 
disposal, and this plan has, in many cases in the United 
States, been found to be very effective in reducing working 
expenses. E 

The writer then specifies what, in his opinion, are the 
requirements § good brake should fulfil, and goes on to 
examine how far the nsual types in use comply with them. 
The constant use of the hand brake tires the driver, and thus 
introduces a possible element of danger, and in times of 
snow it may become blocked and of little use ; otherwise 
for light cars used on fairly level roads with moderate speeds 
it is effective and cheap. | 

Electric brakes are prompt in action, and require little ex- 
penditure of power-on the part of the driver, but there is a 
tendency for the wheels to skid if they are too suddenly 
applied. The experience of the Hamburg Company is that 
their use does not entail any great increase in the cost of 
motor repairs and maintenance. | 

Some particulars are then given as to American tests made 
with various types of brakes, the different makers being classed 
in order of merit. The general conclusion is that as re- 
gards certainty of action and general efficiency there is little 
to choose between the compressed air and electro-magnetic 
brakes, but that further information is necessary to enable 
any very definite conclusions to be drawn on the matter. 

The writer supplemented his paper by the following 
figures relating to some recent tests of cars:—When 
running a certain type of car at a speed of 14 kilometres an 
hour, the Helios electro-magnetic brake brought the car to a 
standstill in 15°5 metres. With four other types of brakes 
the distance was 9 metres. When running at a speed of 
20 kilometres an hour the Helios brake stopped the car in 
a distance of 21 metres, the Siemens & Halske electric 


brake in 13 metres, the Schuckert electro-magnetic brake in 


15 metres, the Standard air brake in 16 metres, and 
the “Carpenter” air brake in 16‘7 metres. 
At 25 kilometres an hour the results were :—Helios brake 


21:2 metres, Siemens & Halske 17:8 metres, Schuckert 24:5 


metres, “Standard” air brake 23:6 metres, and Car- 
penter" 24-2 metres. Finally, at 32 kilometres an hour, 
the figures were :—Helios brake 43:4 metres, Siemens and 
Halske 27:2 metres, Schuckert 43 metres, Standard“ 
98'8 metres, and Carpenter 35:8 metres. 

M. Thonet, of Paris, practically agreed with the con- 
clusions arrived at by the writer of the paper. The results at 
Marseilles proved that the first cost of the air brake if 
applied to a motor car and trailer was more than three times 
that of the electric, being 2,000 francs for the air, as 
against 600 for the electric. He had conducted a series of 
trials with one of the latest types of air brakes, an electric 
brake of a type made by the General Electric Company of 
America, and also an improved type of electric brake manu- 
factured by the French Thomson-Houston Company. Tested 
at a speed of 20 kilometres per hour, the distances in which 


the car could be brought to rest were :— 


For one car 2 .. 14 metres with air brake. 


n s . 125 „ „ American electric brake. 
n bed wl... „ French „, j 
For one car and one trailer 18-1 „ „ air brake. 
T i 156 „ „ American electric brake, 
n n 117 ” » French » n 
For 1 car and 2 trailers — 207 „ „ air brake. 
T " 194 „ „ American electric brake. 
n » 147 „ » French » n 


He mentioned these to show that in the types of electric 
rakes at present in use there was a possibility of consider- 
able improvement, and he thought that in the future the 
electric brake would prove itself superior to the air brake. 
Herr Koehler, the managing director of the Berlin Tram- 
ways Company, was decidedly of opinion that the air brake 
was superior to the electric brake. His company were dis- 
carding the electro-magnetic brake in favour of the air 
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brake, on account of its greater security and reliability. He 
looked upon this feature as most important, and he found, too, 
that it was an advantage for the driver always to be able to 
tell that his brake was ready for use by simply looking at a 
gauge. He had found the electric brake necessitated a con- 
siderable expense for cleaning, while its action was not 80 
smooth and regular as with the air brake. Further, he 
could not accept the statement that the electric brake only 
caused an increase of 5? C. in the temperature of the motor. 
He could not agree with the as to relative cost given 
by the writer of the paper ; he found that for a car alone 
the figures wera—electric 625 marks, air 1,000 marks, and 


for a trailer car, electric 425 marks, air 200 marks, 


making the relative costs for one car and one trailer, electric 
1,050 marks, sir 1,200 marks. He found that the relative 


. cost of repairs over a given period was—electric 170 marks, air 


127 marks. On these grounds, he himself preferred the air 
brake, but he thought, with the author, that more informa- 
tion on the subject was needed before the Congress came to- 
any decision on the matter. He suggested that further 
inquiries be made, and the subject brought forward again 
at the next Congress. 

In reply to Herr Koehler, M. Poetz stated that the electric 
brake in use in Berlin was a comparatively old design, and 
that during the past few years considerable improvements had 
been made. The form they had in use at Hamburg was, in 


' several respecta, superior to the brake tried at Berlin, which 


was more expensive as to cost and. maintenance. This. 
accounted for the difference in their relative costs. 

M. Peiser pointed out how important it was to be able to 
stop the car completely and quickly in case of accident to. 
the overhead conductor. He also would like to know 
whether any figures were available as to the actual power 
used in bringing a car to rest, Could any information be 
given as to the points of difference in the Hamburg and 
Berlin electric brakes ? | NE. 

M. d'Hoop emphasised the need which existed for a brake 
which should act with certainty in the event of a trailer car 
becoming disconnected from the motor car while ascending an 
incline. | A 
` M. Poetz admitted that neither the electric brake, as used 
at Hamburg, nor the air brake would satisfy this condition. 
It was, however, so remote a contingency that he attached 
little importance to it. 

Herr von Lieber, speaking as the representative of the 
Austrian Government, stated that in Vienna a number of 
different types of brakes, both electric and pneumatic, 
including the form used in Berlin, had been tried. His 
experience differed from that of Herr Koehler, and he con- 
sidered the electric brake superior to the air brake. The form 
of electric brake finally adopted in Vienna differed from that 
discarded at Berlin. | 

It was finally decided to further discuss the question at 
the next Congress. 


(To be continued.) 
A ETT 


E. E. R. E. (V.) AT PORTSMOUTH. 


(By ONE OF THEM.) 


A DETACHMENT of about 70 men of the Electrical Engineers 
(Vols.) has just undergone the annual training at Fort 
Blockhouse, Gosport, near Portsmouth, with Major Erskine 
in command. The recruits who went down on July 3rd 


were joined by the efficients on the 5th, the former being 


uartered in the fort and the latter under canvas. 

Saturday and Sunday were passed quietly, no work being 
done on either day. The company attended Divine worship 
at Haslar Church on Sunday morning. On Monday 
morning the real work commenced, the detachment being 
divided up into sections and sent to various fortified places 
round the mouth of Portsmouth Harbour, including Haslar, 
Fort Monkton, Southsea Esplanade, Southsea Castle and 
Spit Bank Fort. At these places the sections were further 


divided into parties for running the oil engines and search- 


E. ee 
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lights, practice runs being held on both Monday and Tuesday 
‘mornings and evenings, 
On Wednesday morning another practice was gone through 


till about 12 o'clock, but &hevetasimder of the day: was given 


‘up to recreation. In the afternoon the Electrical Engi- 
neers engaged in a cricket match with the Royal Engineers 
who played six officers. A very close game resulted in the 
mere í the Electricians by three runs, the scores being 58 

Another party was shooting against the R. E., but this 
match had to be abandoned pcm toa heavy rainstorm. 

In the evening a successful impromptu smoking concert 
was held, which was attended by a considerable number of 
the Regulars quartered at the fort. On Thursday two more 
rans were gone through to thoroughly prepare the men for 
Friday night, when a number of vessels were to attempt to 
get into the harbour. Not much was done on Friday till 
the evening, with the exception of a general clean up of the 
engines and lamps. 

For the night-run the men were taken over to their 

‘respective stations at 7.30, and had all the lights going at 
9 o'clock. 
The first boats attempted to get through at about 11 
. o'clock, but were immediately detected and saluted with 
volleys from the nearest guns. The night was by no means 
favourable to the attacking party, as it was very fine and 
starlight, but it seems highly probable that any attempt to 
get into the harbour, save perhaps under cover of a thick 
fog, would meet with failure, so excellently are the lights 
arranged to cover the various channels by which approach is 
possible, Every vessel coming in was picked up by the first 
light, and passed on to the next, and so on, so that each was 
in view for perhaps a couple of miles. Therun was finished 
at about 3 o'clock on Saturday morning, when daybreak 
rendered the searchlights of no further use. The men were 
then taken back to Fort Blockhouse, where they obtained a 
little rest. 

The whole detachment was inspected at 9 o'clock, the 
men appearing very little fatigued iy their night’s work. 

The South African medal was presented to Lieut. Colson 
and C.S.M. Graham by the inspecting officer, who addressed 
a few words of congratulation to the recipienta. 


The company left Gosport at 11.30, and arrived in town 


at 2.30, having completed a very satisfactory week's work. 
The thanks of the detachment are due to Sergt.-Major 

Ruse, R.E., for the able way in which he conducted the 

arrangements necessary for the comfort of the men. 


—.. | 


‘THE PROGRESS OF ELECTRIC SPACE 
TELEGRAPHY.* 


By G. MARCONI. 


(Concluded from page 88.) 


I HAVE had occasion to notice that the signale audible in the 
telephone are weakest when the poles of the rotating magnet have 
just passed the core and are increasing their distance from it, 
whilst they are strongest when the magnet’s poles are approaching 
the core, | 

Good results have also been obtained by keeping the magnet 
fixed, and using an endless iron rope or core of thin wiresrevolving 
.on pulleys (worked by clockwork), which cause the iron to travel 
through the copper wire windings in proximity to preferably two 
horse-shoe magnets with their poles close to the windings, care being 
taken that their poles of the same sign are adjacent. 

This detector been successfully employed for some time in 
the reception of wireless telegraphic messages between Bt. Cathe- 
rine's Point, Isle of Wight, and the North Haven, Poole, over a 
distance of 30 miles, also between Poldhu, in Cornwall, and Poole, 
in Dorset, over a distance of 152 miles, of which 109 are over sea 
.and 43 over high land. | 

It would, no doubt, be possible to obtain signals by causing the 
Aron core to act directly on a telephone diaphragm, and in this case 
the secondary winding could be omitted. 

This detector, as I have already stated, appears to be more 
sensitive.and reliable than a coherer, nor does it require any of the 
adjustments or precautions which are neoessary for the good working 


* Discourse delivered at the Royal Institution, London, on 
Friday, June 13th, for a copy of which we are indebted to Marconi's 
«Wireless Telegraph Company, Limited. 


which condenser may be,mpch larger--in.conspquence, of the smaller 
inductance of the circuit—than those used for the same period of 
oscillation in a coherer circuit, with the result that the receiving 
circuits can be tuned much more accurately to a particular radiator 
of fairly istent electric waves. 

Asa a coherer in circuit with a relay working a bell can 
always be used, and if it is found possible to make the magnetic 
detector record on a registering instrument (as to the possibility 
of which the results of recent teste have left little doubt in my 
mind), it may be found possible to receive wireless telegraph 


messages at a speed of several hundred words a minute. At 


present, by means of this detector, it is possible to read about 
30 words per minute. 

The considerations which led me to the construction of the'above- 
described detector are the following :— | 

It isa well-known fact that, after any change has taken place in 
the magneti: force acting on a piece of iron, some time elapses 
before the corresponding change in the magnetic state of the iron is 
complete. If the applied magnetic force he caused to effect a 
cyclic variation, the corresponding induced magnetic variation in 
the iron will lay behind the changes in the applied force. To this 
tendency to lag behind, Prof. Ewing has given the name of niagnetic 
hysteresis. 

It has been shown also by Profs. Gerosa, Finzi and others, that 
the effect of alternating currents or high frequency electrical 
oscillations acting upon iron is to reduce considerably the effects of 
magnetic hysteresis causing the metal to respond readily to any 
influence which may tend to alter ita magnetic condition. 

The effect of electrical oscillations probably is to bring about a 
momentary release of the molecules of iron from the constraint in 
which they are ordinarily held, diminishing their retentiveness, 
and consequently decreasing the lag in the magnetic variation 
taking place in the iron. 

I, therefore, anticipated that the group of electrical waves emitted 
by each spark of a Herteian radiator would, if caused to act upon 
a piece of iron which is being subjected at the same time to a slowly 
varying magnetic force, produce sudden variations in its magnetic 
hysteresis, which would cause others of a sudden or jerky nature 
in ite magnetic condition. In other words the magnetisation of the 
iron, instead of slowly following the variations of the magnetic 
force applied, gives & sort of jump each time it is affected by the 
electric waves emitted by each spark of the radiator. . 

These jerks in the magnetic condition of the iron would, I 
thought, cause induced currents in a coil of wire, of strengt! 
sufficient to allow the signals transmitted to be detected intelli- 
gibly on & telephone, or perhaps even read on a mirror galvano- 
meter. The resulty obtained go to confirm my belief that this 
detector can be advantageously substituted for the coherer for the 
purposes of long distance space telegraphy. 

During the last few years the developments in e paa 
applications of my system have been ex ly id. Time 
does not allow me to give you an account of the many cases in which 
it has proved ite usefulness, but it may be sufficient if I mention 
that Lloyds have adopted the system exclusively for use at their 
stations at bome and abroad for a period of 14 years, and that no 
less than 17 liners plying across the Atlantic carry permanent 
installations. In more than one case recorded in the daily pepers 
the system has been of service to vessels in distresa, especially in 
the English Channel. E i 1 

No less than 40 land stations (most of which are controlled by 
the Corporation of Lloyds) are being equipped with the system in 
Great Britain and Europe, and over 40 vessels in H.M. Navy cerry 
installations. . | 

The adoption of my system in the Royal Navy has brought about 
a certain slight change of appearance in tbe rig of the ships. Some 
naval officers believe that this change improves tbe ships appear- 
ance; others think the contrary. a 
. The Italian Admiralty, after experimenting for some time with 
the self-decohering coherers to which I have referred before, have 
informed me officially by a letter dated May 24th last, of ifs deci- 
sion to equip their wat vessels with the same apparatus as has been 
successfully employed on the trans-Atlantic liners. 2 

On these liners commercial use is made of the system for. the 
convenience of ngers, and as an illustration of its commercial 
workableness, Í might mention that lately the Campania and 
Lucania, of the Cunard Line, have been collecting as much ss 


£60 each trip in receipts derived from passengers’ wireless 


messages. | m 
Nearly two years ago the facility with which communication was 
ible over distances of nearly 200 miles, and the im oran 


Postmaster-General will not apparently permit between two stations 
if both are situated in Great Britain. 
An unfortunate accident to the masts at Cape Cod seemed likely 


carried out, I would use a purely temporary 

a de for the PX a 55 arcs 
w might at rate be abio to judge how arrange- 
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describing the resulta, it may be useful if I give a brief description 
of the nature of the spparatus used at the travtemitting and 
receiving ‘tations. 

The tranamitter at Poldhu was similar in principle to the ayntonie 
one T bave already described, but the elevated conductor at the 
transmitting station was much larger, and the potential to which 
it wae charged very much in excess of any that had previously been 
employed, the amount of energy to be used in this transmitting 
station having been approximately determined by me prior to its 
erection. 

The transmitting elevated conductor consisted of 50 almost 
vertical naked copper wires suspended at the fop by a horizontal 
wire stretched between two poles, each 48 metres high. and placed 
60 metres apart. These wires were separated from each other hy a 
space of about 1 metre at the top, and after converging together, 
were all connected to the transmitting instruments at the bottom. 
The potential to which these conductors were charg d during trana- 
mission was sufficient to canne sparking between the top of the said 
wires and an earthed conductor across a epace of 30 centimetres of 
air. 

The general engineering arrangements of the electric power 
station erected at. Poldhu for the execution of these plans, and for 
creating the electric waves of the frequency which I desired to use, 
were made by Dr. J. A. Fleming, F.R.S , who also devised mary of 
the details of the appliances for producing and controlling the 
electric oscillations. These, together with devices introduced by 
me and my special system of syntonidation of inductive circuits, 
have provided an electric wave generating plant more powerful 
tban any hitherto constructed. Mr. R. N. Vyvyan and Mr. W. S. 
Entwistle have also greatly assisted me in the experiments carried 
out with the very high tension electrical apparatus emploved. 

The first experiments were carried out in Newfoundland last 
December, and every assistance and encouragement was given me 
by the Newfoundland Government. As it was impossible at that 
time of the year to set up a permanent installation with poles, I 
carried out experiments with receivers joined to a vertical wire 
about 400 ft. long elevated by a kite. This gave a very great deal 
of trouble, as, in congequence of the variations of the wind, con- 
stant variations in the electrical capacity of the wire were caused 
My assistants in Cornwall had received instructions to send a suc- 
cession of “S's,” followed by a short message at a certain pre- 
arranged speed, every ten minutes, alternating with five minutes' 
rest: during certain hours every day. 

Owing to the constant variations in the capacity of the aerial 
wire, it was soon found out that an ordinary syntonic receiver was 
not suitable, although a number of doubtful signals were at one 
time recorded. I therefore tried various microphonic self-restoring 
coberers placed in the secondary circuit of a transformer, the 
signals being read on a telephone. With several of there coherers 
signals were distinctly and accurately received, and only at the 
pre-arranged times, in many cases a succession of “S’s” being 
heard distinctly, although, probably in consequence of the weakness 
of the signals and the unreliability of the detector, ro actual 
message could be deciphered. 

The coherers which gave the signals were :—One containing loose 
carbon filings; another, designed by myself, containing a mixture 
of carbon dust and cobalt filings; and, thirdly, the “Italian Navy 
Coherer,” containing a globule of mercury between two plugs. For 
tbe good results obtained I was vary much indebted to two of my 
assistants, Mr. G. 8. Kemp and Mr, P. W. Paget, who gave me very 
efficient aid during the tests, which the extremely severe weather 
prevailing in December in Newfoundland made exceedingly difficult 
to carry out. | 

The result of these tests was sufficient to convince myself and 
my assistants that, with permanent stations at both sides of the 
Atlantic and by the employment of a little more power, messages 
could be sent across the ocean with the same facility as across much 
shorter distances. 

The experiments could not be continued or extended in conse- 
quence of the action which the Cable Company which claims all 
telegraphic rights in Newfoundland saw fit to take at the time. 
Having received a most generous invitation from the Government 
of the Dominion of Canada to continue my operations in the 
Dominion, it was thought undesirable to continue the experiments 
in Newfoundland, where I should bave probably been landed into 
litigation with the Telegraph Company. 

I am glad to say that the Canadian Government, on the initiative 
of Bir Wilfred Laurier and Mr. Fielding, has shown itself most 
enterprising in the matter, and not only encouraged the erection of 
a large station in Nova Scotia, but actually granted a subsidy of 
£16,000 towards the erection of this trans-Atlantic station, the 
object of which is to communicate with England from the coast of 
Nova Scotia. It is anticipated that the Canadian station will be 
ready for further tests very shortly. Another station for the same 
purpose is being erected on the U S. coast. 

Towards the end of February of this year I thought it desirable to 
test how far the messages transmitted by the powerful station at 
Poldhu could be detected on board a ship. The ship selected war 
the Philadelphin, of the American line. The receiving ærial con- 
ductor was fixed to the mast, the top of which was about 60 metres 
above sea level. 

Asthe elevated conductor was fixed, and not floating about with a 


kite, as in the case of the Newfoundland experiments, very good 


results were obtained on an ordinary syntonic receiver similar to 
those I have already described, and the signals were all recorded on 
tape by the ordinary Morse recorder. 

Readable mesaages on tape were received up toa distance of 1, 51 
miles from Cornwall, and indications were received as far as 2,099 
wiles. Most of the messages were received in the presence of the 
captain or the chief officer of the ship, who were good enough to sign 
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the tapes. I have some of these tapes here, in a frame, and they can 
be examined at the conclusion of my discourse. 

It is curious to observe that signals could not be received at over 
900 miles by any of the self-restoringcoherers, The reason for this 
lies probably in the fact that the tuned receiver, when connecte1 to 
a fixed rial, is more efficient. l 

Another result of considerable scientific interest was that at 
distances of over 700 miles the signals transmitted during the dav 
failed entirely, while those sent at night remained, as I have stated, 
quite strong up to 1.551 miles, and were even decipberable up to a 
distance of 2,099 miles. 

This result, which I had the honour of describing before the 
Royal Society yesterday, may be due to the diselectrifica- 
tion of the verv highly charged transmitting elevated conductor 
operated by the influence of daylight. 

I regret time does not permit me to give you the views which have 
been expressed with reference to this phenomenon. I do not 
think, however that the effect of davlight will be to confine the 
working of trans-Atlantic wirelesstelegraphv to the hours of darkness, 
as sufficient fending energy can be used during day time at the 
transmitting station to make np for the loss of range of the signals, 
and therefore this business of communicating across the Atlantic 
will not be one of those works of darkness with which some people 
connected with cable companies would seem disposed to class it. 
It is, however, probable, that had I known of this effect of light at 
the time of the Newfoundland experiments, and had tried 
receiving at night time, the results would have been much better 
than those that were obtained. 

The day is rapidly approaching when ships will be able to be in 
touch and communication with the shore across all oceans, and the 
quiet and isolation from the outside world which it is still possible 
to enjoy on board ship will, I fear, soon be things of the past. 

However great may be the importance of wireless telegraphy to 
ships and shipping, I believe it will be of even greater importance 
to the world if found workable avd applicable over such great die. 
tances as those which divide Great Britain from her colonies and 
from America. 

A: y cf those who have lived in the colonies will easily appreciate 
what a hardship it is to have to wait, perhaps, four or tive weeks 
before receiving an answer to a letter sent home. The cable rates 
are at present prohibitive to a vast majority of people. May it 
not, perhaps, be for wireless telegraphy to supply the want? 

I apologise for having kept. you so long, but I cannot help readirg 
you, in conclysion, a short extract from a leading article in the 
London Times of Saturday, December 21st, 1901, published, i.e., at 
the time of the Newfoundland experiments. And I do so because 
it expresses in language of admirable clearness the sentiments with 
which I myself regard this subject :— 

“It would probably be difficult to exaggerate the good effect of 
wireless telegraphy if, as Mr. Marconi and Mr. Edison evidently 
believe, and as the Anglo-American Company evidently fear, it can 
at no distant time be developed into a commercial success. 

"The expense of telegraphy to distunt countries is at present pro- 
hibitory to vast numbers of people; and even those who use it do so 
only in respect of matters of great urgency, orin which large money 
interests are at stake. 

“The reason of the high charges must be sought, of course, in the 
enormous costliness of the plant, both in its criginal construction 
and in its maintenance and repair. A system of «rial telegraphy 
which would not require an expensive plant, and through which, 
therefore, messages might be sent at moderate rates, would soon 
become a potert agent in cementing those ties between Great 
Britain ard ‘he Colonies which other recent events have done so 
much to strengthen and even to create. A system of comparatively 
cheap telegraphs would do for the British Empire very much what 
was done by the peuny post for the United Kingdom. 

“The pathetic story of Rowland Hill, whose efforts to establish 
cheap postage originated in the sympathy he felt for a poor girl in 
a Cumberland village, who was unable to pay the sum demanded for 
a le ter from her brother in a distant county, relates an event which 
in principle may be repeated to-day in many parta of the world. 

"A cheap telegraph service would unite families, however 
scattered, would keep the dispersed members iu close and constant 
touch with the old home, and would cement friendships between our 
own people nd the Colonial nations, besides forging another link 
ia t^e ties which bina this country to the United States.” 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. Taumpson & Co., Klett: Fnvent 
Agents, 822, High Ho!horn, London W.C., and at Liverpool., io. whom all 
inquiries should be addressed. 


11,171. “Improved regulator for electric iustruments.“ W. Titomson (BARON 
KrurrviN). June 29th. 

11,479. “Improvements in shade or globe holders for incandescent electric 
lamps.“ A.A.GrxksT. June 30th. 

14.189. ‘Improvements in electrical recording instruments of the maximum 
demand meter type.” T. likskrrH.. June 30th, 

1:,207.. ‘Improvements in controlling devices for electric motors.” J. 8. 
HicurikrLp. June 30th. ; 

14.523, “Improvements relating to electric ignition devices for motor cycles 
and other services," A. P, MaxriELD and C. R. Gaxianp.. June 30th. 
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14,547. “Improvements in and relating to electrical measuring instruments." 
E. Weston. June 30th. (Complete.) 

14,572. Improved lightning conductor for electriexl installations." SIEMENS 
BROTHERS & Co, IL'rn. (Siemens & Halske Aktein Gesells hatt, Germany.) 
June 80th. (Complete.) 

14,578. “Improvements in switches for electrical glow lamps." THE 
EDISON & Swan UNITED ELECTRIC LIGHT Company, LIMITED, J. SHEPHERD and 
H. D. Gover. June 80th. (Complete.) 

14,605. “Improvements in starting switches for electric lifts." EASTON AND 
Company, LIMITED, D. JuorsoN Unwin and J. Bsornstap. June 30th. 

14,612. “Improvements in incandescent electric lighting." I. H. HEGNER. 
June 80th. 

14,667. ‘* Improvements in electricity meters." E. ScHarTNER. July Ist. 

14,670. '*An improved method of operating the points of electric tramways 
and the like.” H. Warger. July Ist. 

14,076. “Improvements relating to electric railways.” W. M. Brown. 
July lst. (Complete.) 

14,716. ‘*Improvements in automatic electric lock and block signalling." 
T. H. Jones. July lst. 

14,761. Improved tun. bler switch for electric liphtipg.“ J. D. F. ANDREWS 
and ELECTRICAL Propvcrions, Limitep. July 2nd. 

14,767. Improvements in or relating to electric lamps and switches there- 
for" E.R.Girr. July 2nd. 

14,768. Improvements in or relating to portable electric lights." E. R. 
GILL. July 2nd. 

14,7783. Apparatus for controlling frem n distance electio motors serving 
to actuate ships’ rudders, sluice gates, swing bridres ard the "ike." — SirMr Ns 
Bros. & Co., LTD. (Siemens & Halske Aktien-Geseilschaft, Germany.) July 
2nd. (Complete,) 

14,774. Electrical apparatus for working reciprocating tools." VICKERS, 
Sons & Maxim, LTD., A. D. WILLIAMSON and C. L. Sumpren. July 2nd. 

14,775. An improvement in the construction of Isiminated armatures and 
the like for ventilation therefor.” VICKERS, Sons & Maxim, Pab., and A. D. 
WILLIAMSON. July 2nd. 

14,781. “Improvements in process and apparatus for subjecting gases to 
high tension electrical discharges." B. J. B. Muris. (The Atmospheric 
Products Company, United States.) July 2nd. (Complete ) 

14,788. “Improvements in automatic switches for telephones." E. W. 
SCHNEIDER. July 2nd. (Complete.) 

14,790. “Improvements relating to arn ature windings for electric motors or 
dynamos." THE JoHNBON-LUNDELL ErkcrTRIC Traction Company, Lap. (HR. 
Lundell, United States.) July 2nd. (Con-plete ) 

14,809. '*An improved electrical high tension switch." T. HrNwoonp, 
July 8rd. 

14 829, “Improvements in Petectors of electric currents induced in systems 
of space telegraphy.” E. WII SON. July 3rd. 

14,836. ‘Improvements in the field megnet core: of dynamo-electiic sppa- 
ratus." K.KisHi. July 3rd. . 

14,851. “Improvements in or relating to electric vehicles." L. LOHNER and 
F. PouscHE. July 3rd. 

14,869. **Improvements relating to electric are lamps." H. H. Laker, 
(H. Cuénod, Switzerland.) July 3rd. 

14,878. Inprovements in the construction of electrie lamps." J. H 
HEcNER. July 3rd. 

14,864. ‘Improvements in electric distribution systems.” H. H. LABKE 
(General Electric Company, United States.) July 4th. 

14,887. An electric battery." J. C. Boorn. July 4th. 

14,897. An improvement in ‘frogs’ or points for overhead wire systen s of 
electric traction." W. Harris, H. BNECKNELI., E. M. Mtsro and H. I. Roos is. 
July 4th. 

14,899. *''Improven ents in connection with the safety fures for electric 
circuit." E. ScHATTNER. July 4th. 

14,901. “Improvements in or connected with the brakes of electric and 
similar tramcars and vehicles." G. AtTHR:TON, July 4th. 

14,947. “Improvements in or relating to electric systems.“ C. F. Bavnpniy. 
(Date applied for under Patent Act, 1901, December litb, 1901, being date of 
applicaticn in France.) Julydth. (Complete.) 

14,971. ‘‘ Improveme: ts in autcmatic telephone exchange aj peratus." M 
Marcowsk1 and C. Goricx. July 4th. 

15,029. “Improvements in and relating to life-guards for tramcar and other 
electrica ly-propelled vehicles." W. Simm. July oth. 

15,088. ‘Improvements in connection with electric sre lamps." Tur 
BritisH  THowxsoN-HousToN Company, LixiTED, aA. J. InkuLanp and F. 
SAMUELSON. July 5th. 

15,099. “Improvements in method and menns for connecting multipbase 
electric circuits." THe Burrisu THomson-Hovston COMPANY, LIMITED. (W.S. 
Moody, United States.) July 5th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thomperi 


and Co., 899, High Holborn, W. O., ard at Liverpool, price, poss free, 9d. 


fin stamps) 


1900 


8,234. ‘‘ improvements in electric rall bonds." C. F. de Redon. Dated May 3rd. 
1900. Rail bonds are held in contact with the rails by spring pressure instead 
of being screwed or rivetted. The contact faces of thet ond are pressed again» t 
the rail webs by a staple, and spring held by one of the fish-bolts. A soft metal 
plate surrounds and protects the contacts f-om moisture, Ac. A rimilar bond 
and protector may be applied under the flange. 1 claim. 


8,239. ''An improveme-t in electricity meters constructed cm the Ferrasis 
principle." Siemens and Helske, Dated May 3rd, 1900. Relates to energy and 
quantity meters. An induction motor meter, having a co ductor travelling 
between lamented iron cores, wound with coils conveying alternating currents 
in different phases, and with closed magnetic circuits. has one or two recesses 
formed in the inner cylindrical core, which may be adjusted byan arm engaging 
screws to place the recesses near opposite soles of the core. Frictional and other 
errors may thus be compensated for without affectirg the fields of one pair of 

les. The recesses may be sounded, as shown, or flat, or rectangular, or 
eccentric slots; or sound holes may be made near rhe edge of thecore. The 
coils on one pair of poles may carry the main or a proportional current; those 
on the poles may carry the same, or current due to a pressure factor. 1 claim. 


8,241. ''imprevements in electricity meters." M. Kallmann. Da'ed May 8rd, 
1900. Current, energy, and quantity meters, testing—An appsratus is con- 
structed for measuring the times which an electric current is sup; lied between 
particular limits of strer gth, but may be modified for other purposes. The 
current is passed through a solenoid acting on a core and a balanced beam, 
which may hold a roller against one of four sliding plates connected by levers 
to vertic I rods, so as to depress the corresponding rod against pring pressure. 
Each rod carries a gear wheel which, when depres-ed, connects one of four 
wheels on a shaft driven by a clock, with one of four adjacent wheels, each of 
which is geared to a reparate indicating pointer I., II., III., IV, These may 
respectively indicate the time during which the current strength is from 10 to 
30, 80 to 50, 50 to 70, or over 70 yer cent. of the maximum intended to be 
supplied. In modifications the core may be replaced by a pressure coil, so that 


the apparatus indicates power instead of currents. The core and solenoid may 
be replaced by electro-magnetic relays, or by a voltmeter or insulation i» dicator 
when the apparatus is used for pressure or insulation testing. The driving 
clock may he replaced by a meter meter, so that the dials indicate quantity or 
energy supplied at different rates. 4 claims. 


8,289. “improvements in or in connection with insulated electric cables or oon. 
ductors and the manufacture thereof." G. E. Heyl-Dis. Dated May ith, 1900. Two 
or more insulated or bare conductors are covered with india-rubber or other 
similar material by passing the conductors and two strips of the insulating 
material between grooved rollers. The flanges of the grooves are arranged to 
unite, but not sever, the strips of insulating material except the outside edges. 
The insulated conductors may afterwards be separated ar desired by knives 
and external coverings applied. Cutting edges on the rollers may also be 
arranged to divide the cables into twin or other multiple foru dwing covering. 
2 claims. 


8,290. ''Improvements in or relating to insulatod electric cables or conductors 
and the manufacture thereof." G. E. Heyl-Dia. Dated May 4th, 1900. Mul iple 
conductors, such as described in Specification No. 8,259, a.D. 1900, are separated 
and recovered between rollers, & spacing piece being arranged between the 
conductors. Theupper roller may have a ridge by which a depression is formed 
to facilitate the usc of nails, &c., in securing the cable in position. 2 claims. 


8,299. ''improvements relating to iwe liquid primary batteries and regenerating 
the sams.” H. J. Dercum. Dated May 4th, 1900. Relates to two fluid batteries, 
and consists in the use of a mixture of a depolarising agent and an exciting 
agent in both compartments of tke batery, the exciting agent 
in the @epolarisiny department being chemically inactive, while the 
depolarising agent in the compartment for the excitent is chemically inactive, 
When the battery is exhausted, the two liquids are mixed together and re- 
generated so as to serve again cither as »n excitant or a depolarieer. The 
invention is described in its application te a battery with zine anodes and with 
chromic acid as the depolariser, and dilute sulpburic acid as the excitant. 
4 claims. 


8,300. *''Improvements relating t» two liquid primary battories and regeneratin 
same." H. J. Dercum. Dated May 4th, 1900. Relates to two fluid batteries, an 
consists in the use of a liquid which is a mixture of a depolarizer and excitant, 
and is first used as a depolarizer until the depolarizing agent is reduced, and is 
then used as an excitant until the excitant is exhausted. The invention is 
described in its application to a battery with zinc anodes, and with chromic 
acid (or oxide), as the depolarizer and dilutes sulphuric acid as tbe excitant. 
This liquid, atter being used successfully as a depolarizer and excitant is 
regencrated in the same way, and bythe same apparatus as are described in 
Specification No. 8,299, A. D. 1900. 7 claims. 


8.315. ‘‘improvements in electric switches." W. F. Jones. Datcd May 5th, 
1900. Switches for controlling motors, &c. The contact arm is operated through 
an electro-magnetic clutch, which is released in case of over or under load. 
teference is nade to Specification No. 6, 819, A.D. 1899. 3 claims. 


8,344. ''Improvod double plug and socket for electrical connections.” F.H. Minn. 
Dated May 5th, 1900. Relates to improvements in double jio plugs and sockets. 
6 claims. 


0,347. ''Iimprovements in or relating to the trolley head empleyed in connection 
with electrically propelled cars or vehicles." J. Tayler and A. Hudson Dated 
May oth, 1900. Relates to electric railways and tramways with overhead con- 
ductors, The tro ley wheel pivot is mounted in lugs on a plate which swivels 
on roh ers mounted in the base of the head. Other rollers on the plate bear 
under the cap, which is hinged and is secured by a bolt carrying one of the fir-t 
mentioned rollers. A forked lug under the plate lies between springs on a 
curved guide attached to the base, so that the trolley is kept in line with the 
trolley wire. The head has a split socket clamped on the pole by a bolt, and 
the conductor passing down the pole is attached to the head by the connectin 
jece and bolt. The trolley wheel has a graphite bushing and a soft met 

earing for the wire secured by the hexagonal centre of the wheel, loose flange, 
and lock nut. 1 claim. 


8,361. Improvement in apparatus for switching electric current on and off, 
especially suitable for lighting telephone switohboards." F. Gill, R. Gilmour, and 
P. Claxton. Dated May oth, 1000. Relates to the electric lighting of switch- 
boards to the supply of current for calling purpo es when the work is not 
continuous, and to like purposes. 4 claims. 


8.398. ‘‘Improvements in automatic telegraphic receiving instruments fer Morse 
characters.” L. Cerebotanl and C. Moradelll. Dated May 7th, 1900. Relates 10 
arrangements for single, multiplex and intermi tent transmission from both 
ends by means of apparatus similar to that described in Specifications No. 
20,389, A.D. 1599, and No. 7,082, A. D. 1900. 5 claims. 


8,438. Process for the production of eloat:loally oondeotive liluminating 
bodies." F. Dannest. Dated May “th, 1900. Incandescent lamps. Homo- 
geneous Conductive illuminating bodies are made by moulding and heating a 
plastic paste of sucrate of lime, or other chemical compound yielding carbon 
and a metallic oxide in definite proportions when carbonised, A coucentrat 
solution of an inorganic metallic salt may be added to decrease tbe proportion 
of carbon in the product. 2 claims. 


8,434. "Improvements in the manufacture of electric incandesceuce bodies," 
F. Dannest. Dated May Tth, 1900. Incandescent lamps. Incandescence bodies 
are made of carbon with metallic oxides, in quantities gradually increasing 
towards the surface. By one method a filament, which may be previourly 
carbonised, is boiled in different solutions of sugar and lime or metallic salta, 
with increasing proportions of metal, and baked in a mufte after treatment 
with each solution. 3 claims. 


8,465. ''Improvements in or relating to electric moters.” A. J. Besit, Dated 
May sth, 1000. Relates to electric motors with two armatures particularly 
adapted for use in propelling and steering motor road vebicles. A hollow field 


' frame is provided with inwardly projecting poles at 0j posite sides, and a central 


removable partition forming part of the magnetic circuit, and also provided 
with a zair of poles. The armatures are mounted in bearings so as to rotate 
between the poles. They may be geared to two i: deper dent driving wheels of a 
motor road vehicle and provided with separate means for regulating their speed, 
so that, when turning corners they may be driven at differentspeeds. 4 claims. 


8,471 "Improvements In electrical acoumulators.“ 4. Renaud. Dated May 
8th, 1900. One of the electrodes, preferably the negative electrode, is made up 
of a lead trough containing active material and serving also as the battery cell. 
In the active are placed at intervals perforated tubes of lead or of non- 
conducting material. Other openings not shown are also made in the active 
material to facilitate the circulation of the electrolyte and the escape of gases. 
The positive clectrodes, which are provided with insu.ating feet, are placed in 
the tubes. The positive electrode may be a perforated tube filled with active 
material in which may be inserted a wire, or a screw, or it may be made up of 
lead discs threaded on a wire or rod. 2 claims. 


8,476. “Improvements in induction electrio motors. H.M. Hobart. Dated May 
&th, 1900. Motors, alternating current. For purpose of giving an induction 
motor a suitatle starting torque, the property of conductors known as skin 
effect” is utilised, the secondary winding of the motor being connected to 
resistances which are preferably made of wrought-iron. A three-phase secondary 
winding connected through slip rings and brushes with aset of three wrought-iron 
resistunces is described. Resistauces of the kind specitied may be applied in 
other ways, orthe conductors of the winding themselves may be so proportioned 
as to produce the sume effect. 1 claim. 


8,668. ''Improvements ia electric aro lamps." J. Melzer. (Insterstate Electrie 
Company.) Dated May 10th, 1900. Relates to electric arc lamps and is 
too long for the purposes of abridgment. 24 claims. 


8,671. Improved construction of electric switch.” E. Sohalz. Dated May 10th, 
1900. Switches for lamps, holders. &c. The insulating base or block is made m 
two parts, recessed to receive the switch mechanism. This consists of & square 
spindle of insulating material fitted with a metal contact stad, and a suitable 
handle or key. In the one recessis fitted the connecting piece for one lead and 
in the other, spring contact with which the stud engages. The leads are secured 
Hs their terminals by screws. One of the half blocks is formed with an extension. 

claims. 
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MORE MUNICIPAL TRADING. 


As time goes on and the conduct and methods of 
municipal traders come to be discussed in the Law 
Courte, the arguments of those who advocate the cause of 
private enterprise gather weight, if only because the 
tactics of their opponents, upon examination, are found 
wanting. To stand upon a strict legal right for the fur- 
therance of a lawful and laudable object is one thing ; but 
to obtain the grant of Parliamentary powers for the 
ostensible purpose of benefiting the public, and to use that 
power in furtherance of other objects, appears to be a 
method unworthy of any public or private body. | 

The recent case of the Attorney-General and the 
Poole and District Electric Traction Company, Limited, 
„. the Corporation of Bournemouth, which was reported 
in our issue of last week, affords an illustration of the 
results which sometimes follow upon the preferment of 
municipal over private enterprise. The facts of the case 
were shortly these, The defendant Corporation obtained a 
private Act on August 6th, 1900, which confirmed a pro- 
visional order conferring powers to construct a tramway 
between Christchurch and Bournemouth. Like all private 
tramway Bills, that under which the defendant Corporation 
obtained the above powers was subject to Sec. 18 of the 


' Tramways Act, 1870, Sec. 18 of which provides that “if, 


within one year from the date of the provisional order, or 
within such shorter time as is prescribed in the same, the 
works are not substantially commenced . . . . the powers 
given by the provisional order to the promoters for construct- 
ing such tramway . . . . shall cease to be exercised except 
as to so much of the same as is then completed, unless the 
time be prolonged by the special direction of the Board of 
Trade.” Jn the case under notice, no order for extension of 
time had been made. 

The plaintiff company were the promoters of a Bill which 
provided, in/er alia, for the establishment of a tramway from 
Christchurch to Bournemouth. Whether by accident or design, 
this measure became law upon the very day upon which 
the defendants' provisional order was confirmed by private 
Act; but it was provided in the plaintiffs’ Act that they 
should not commence to exercise the powers at once, and 
that their right to construct the tramway should cease 
altogether if the Corporation constructed their tramway 
within two years of the confirmation of the provisional 
order. The present action was brought by the plaintiffs to 
restrain the Corporation from constructing the tramway on 
the ground that the works had not been substantially com- 
menced within the time specified. 

The plaintiffs argued that inasmuch as nothing had been 
done to the ground, and no buildings had been erected, there 
had been no “substantial commencement.” The defendanta, 
on the other hand, prayed in aid the fact that they had 
entered]; into a binding contract with the British Thomson- 
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Houston Company for dynamos on April 18th, 1901, and 
another contract with the British Westinghouse Company on 
May 10th, 1901, for tramcars. They had also commenced 
work upon plans for the buildings. The judge before whom 
the case was tried in the first, instance came to tlie conclusion 
that the word * works," as used in the section, included 
not only physical works, but anything subservient to the 
carrying out of the undertaking. The Court of Appeal, 
however, refused to adopt this reasoning, and declared that 
the powers of the Corporation have ceased. 

Lord Justice Vaughan-Williams said :—** I am sorry that 
I am obliged to deliver this judgment, and if I could see 
any way out of it, I should adopt it with satisfaction, as I 
cannot help seeing what the actual result will be.” 

Unless this judgment is reversed by the ITouse of Lords, 
the actual result will be very serious for the ratepayers of 
Bournemouth. Reading between the lines, it appears that 
the Corporation undertook in the first instance a task which 
was too great for them, probably with a view to preventing the 
private company from obtaining an advantage. Unfortunately 
for them, and for their constituents, they did not take the 
necessary steps to retain their lead. It was competent for 
them to apply to the Board of Trade for an extension of 
time ; but no such application was made. The consequences 
of this neglect will be far-reaching indeed, for as we have 
seen, the Corporation are under bindiug contracts with 
important firms, and unless some agreement with che 
plaintiff company can be effected, a large «quantity of 
machinery may be thrown on their hands, In any event, 
the ratepayers are bound to be losers. 

In this interesting case we have an example of a local 
authority being “ hoist with their own petard.” In the 
Finchley electric lighting case, which has often been referred 
to in these columns, the Corporation of Finchley, who 
possess, but have never exercised, an electric lighting order for 
their district, had recourse to the following mcthod in order 
to prevent a private company establishing a system in their 
own area. It came to pass that the private company had 
to lay mains across the highways, As highway authority, 
the Finchley Urban District Council were able to prevent 
interference with the surface of the road. The consequence 
of this was that the company were compelled to adopt a 
system of overhead cables. Here again they were check- 
mated, because the Council were able to point to an ancient 
statute which had vested the freehold of the highway in 
their predecessors, and to suspend a wire over any freehold 
property is to commit a technical trespass which can be 
restrained by injunction. 

In the Bournemouth case, the Poole Company were able 
to quote from the Tramways Act of 1870, & statute which 
was placed upon the book long before electricity, as a motive 
power for street cars, was ever thought of. The time limit 
which has placed the Bournemouth Corporation in an awkward 
predicament, was obviously intended to apply to horse trams, 


and if we were holding a brief in support of municipal 


trading, we could argue that the period is much too short 
for the substantial commencement of an elaborate system of 
electric tramways. Let municipal traders make a note of 
this if and whenever they have cause to petition for the 
repeal or amendment of the Tramways Act of 1870, which 
has so often hampered the progress of electric tramway 
enterprise in other respecta. 

In the meantime, we venture to think that the Bourne- 
mouth case will often be cited hereafter in support of the 
proposition that municipal enterprise can be carried too far. 
When the bills come to be paid, it will be seen that the 


ratepayers have not only been deprived, for the time being, 
of the advantages of a system of electric tramways, bnt 
that rates will have to be levied to make good the loss 
which must inevitably be sustained. 


THIs case, which we report to-day, 
dealt with the important question of 
responsibility for an accident caused by the unsafe condition 
of a public pathway—after being broken up for the purpose 
of laying electric mains. The accident took place within 
the Urban District of Carshalton, where cables had been laid 
by the County of Surrey Electrical Power Distribution 
Company, to connect the district with their generating 


station at Sutton. The Provisional Order granted to the 
company embodies the terms of the 16th clause of the 
Electric Lighting (Clauses) Act, 1899, under which the 
Street Authority may give notice of desire to break up streeta, 
&c., on behalf of undertakers. The Street Authority, being in 


Fidler v. 
E.P.D. Co. 


the case in question, the Urban District Council of Carshalton, 


elected to exercise their statutory powers, and in June, 
1901, gave the company notice of their intention to do 80. 
The company made a contract with Messrs. Henleys to lay 
the cables, stipulating therein that they should temporarily 
reinstate the roads, and be responsible for any accident that 
might be due to their works, within a certain period of 
their completion. They finished their work about 
January 8th last, and during the same month the 
street authority commenced the work of reinstating, but 
owing to the severe frosts and bad weather suspended the 
operation of tar paving the pathway some days before the 
accident occurred, which formed the subject of the action 
for damages against the company. When the case was 
called on, the counsel for the company submitted to the 
judge that the company could not be held liable, as ander 
sub-section (7) of the 16th clause of the Act we have 
referred to, the undertakers were not entitled to proceed 
themselves to exercise or discharge those powers or duties, 
unless the givers of the notice refused or neglected to 
comply with the requisition in relation to the breaking up, 
filling in, reinstating, or making good the disturbed streets. 
On tlie other side, the counsel for the plaintiff contended 
that as the company were the original cause of the unsafe 
state of the pathway, they were bound to see that the street 
authority carried out the work, and were responsible if they 
did not do so; but in giving his judgment the judge pointed 
out that the company could not be expected to act a8 
detectives and keep a staff of men ready to act in the event 
of any neglect by the local authority, who were exercising 
their statutory powers to carry out the work at tbe cost of 
the company, and withont any control or interference by 
them. The judge decided upon not stopping the case, 
probably with a view to having the facts proved, and then 
leaving the plaintiff, if successful in establishing that an 
accident had occurred and the damages claimed were 
reasonable, to have the question of responsibility 
settled hereafter. The evidence was therefore given, 
and appears to have been of the usual conflicting 
character, the plaintiff and her witnesses testifying to 
the terrible condition of the pathway, with holes at 
the spot where the woman slipped and sprained ber 
ankle; while the layers- of the cable proved that they 
left the place in perfect order, and the local authorities 
showed how they had kept the pathway in a good safe con- 
condition, and that the accident had probably occurred 
through the slippery condition of the chalk soil, acted upon 
by a beavy rain at the time following upon frost and snow. 
The judge held that the accident had happened through the 


. unsafe state of the pathway, and that the damages claimed 


were reasonable, but gave judgment for the defendant com- 
pany, on the ground that they were not the responsible parties. 
On the understanding that no appeal was to be made, the 
company waived their costs—and it remains to be seen 
whether the case will be re-tried against another defendant. 
Meanwhile, the judgment settles the question of non- 
responsibility by the company, when the re-instatement of 
the disturbed streets is undertaken by the street authority, 
and appears to be in accordance with the justice of the case. 
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HIGH-TENSION CONTINUOUS CURRENT 
SYSTEMS. 


Mr, A. S. Barxarp’s paper on this subject, read on the first 
day of the I. M. E. A. Convention, was a brief account of some 
of the advantages claimed for high-pressure continuous 
current as compared with three-phase, certain experiments 
made with the plant at Hull being adduced in illustration 
of the author's contentions. He seems somewhat half- 
bearted in his advocacy, however, and does not seek to do 
more than show that there is a reliable alternative" to 
three-phase. 

WAThe author begins by pointing out that the days in which 
high-pressure was synonymous with alternating, and low 
with a continuous current, have gone by, and that, in the 
place of this, alternating current is now becoming confined 
to generation and transmission and continuous current to 
distribution. This generalisation is, perhaps, rather too 
sweeping, as three-phase distribution is in considerable vogue 
abroad, but for this country it is not far from thetruth. In 
spite of this statement, the author proceeds to advocate 
continuons current for that portion of the work for which he 
says alternating is“ rapidly becoming universal.“ 

The history of this system of working in England is 
traced from the beginning at the Crystal Palace, in 1490, 
with 1,000-volt machines, developed in 1892 into the 
“Oxford system” of central control, through the further 
development at Walsall, where the ‘pressure was increased 
to 2,000 volts, to the present time when pressures of from 
1,000 to as high as 3,000 volts are employed in Wolver- 
hampton, Morecambe, Barrow, Bromley, Folkestone, Guernsey, 
and last, but not least, Hull, the author's own station, as 
well as in a number of private installations for railway 
companies and others. In other stations the system is 
made use of for transmitting energy through certain feeders 
too long for the low pressure supply in use for the bulk of 
the work. 

In the discussion, Mr. Ferranti showed that abroad the 
history of high pressure continuous current goes back much 
further, Marce] Deprez having worked hard at much higher 
pressures 20 years ago, but his experiments did not seem to 
have been encouraging. ; 

The 2,250-volt generators at Hull are believed by the 
author to be the largest in use in this country, but he sees 
no difficulty in designing much larger machines for the 
same or higher pressure. We should have thought that the 
difficulties would be less and not ‘greater with increase in 
size of the machine, though the effect of a burn out, if it 
occurred, would be more serious. It is, indeed, in the ease 
of repair that the alternator has such a strong pull over the 
continuous current machine for high pressure work. A few 
burnt coils in the former are easily replaced, but a mishap 
on the latter, even with the improved methods of winding in 
use, Means a great deal of work, and if the commutator be 
damaged very costly and lengthy repairs. 

The author claims that high-pressure continuous current 
generators are cheaper than three-phase, and gives the 
amounts of two recent tenders in support of this statement. 
Two arbitrarily selected prices, however, afford no basis for 
comparison. Information is required as to whether the 
tenders referred to are isolated ones, or are the lowest 
respectively of two representative batches ; whether each is 
made by a firm accustomed to the manufacture of the 
particular type of machine quoted for, or whether one is a 
stock article with them, while the other is of a kind they 
have never built before. Lastly, it is important to know 
whether the basis of rating the two machines is identical for 
both. All those points must be quite clear before we can 
agree that the general idea that the three-phase machine is 
the cheaper is incorrect. On general grounds it ought to 
cost less, for, after all, both are alternating machines to begin 
with, but one has a commutator added; this can hardly 
lessen its cost. A three-phase machine ought to compare 
most favourably since the idle space on a single-phase 
machine is utilised, thus increasing its output with very 
little increase in weight, so lessening the cost per kilowatt. 

On the score of efficiency the author thinks there is little 
to choose between the two types of generator. 

In the transforming plant the author thinks the continuous 


current plant has considerable advantages. First among 
these he places the necessity for only & single machine 
inste4d of two coupled together, if motor-generators are used, 
or a static transformer and a rotary if this type be employed. 
It is surely a slip to speak of a static with a motor-gene- 
rator, since these are usually wound to take the line pressure, 
if it be of the order under consideration. In passing, it may 
be remarked thit as a rotary is a well defined piece of 
apparatus, it is rather a pity to apply the term“ rotary 
transformer" to a continuous current motor-generator as it 
is apt to be misleading. 

Next, the author considers the amount of attention 
needed by the continuous current plant considerably less 
than that required by the alternating, and he points out that 
the former can be controlled from the generating station, 80 
that the wages at the sub-stations can be greatly reduced. 
As pointed out by several speakers in the discussion, the 
Board of Trade require the continuous presence of properly 
qualified men in all sub-stations while high pressure plant is 
running, unless they be of very small size, and this require- 
ment quite negatives the advantages of the central control, 
indeed it is better to give the men something to do. 

The author next rightly claims that the absence of phase 
difference and of the possibility of hunting of transformers 
are substantial advantages of continuous current, as also 
there being no uncertainty as to the polarity when the 
machines are started up, but he seems to us to exaggerate the 
fly-wheel effect of the transformer armatures in dealing with 
fluctuating loads ; we doubt if the regulation obtained from 
this is appreciable. 

It is claimed that the efficiency of the continuous current 
conversion is about 2 per cent. higher than with a rotary and 
static transformer combined, but this is based on the assump- 
tion that the static has an efficiency of only 96 per cent. 
which is certainly wrong, and in point of fact the rotary and 
static have the advantage to the extent of about 2 per cent. 
Some tests made by Mr. Wordingham on continuous and 
three-phase plant respectively which he had put in at 
Manchester, published in the Review for April 12th, 1901, 
show this clearly. 

'The same objections apply to the author's figures relating 
to the cost of transformers as to those given for generators, 
and it may further be remarked that the cost of the static 
transformer ought to be added to that of the rotary, as it is 
an essential auxiliary. 

Reference is made to a modification of the Oxford system, 
in which the transformer “ is used rather as a throttling valve 
between the high and low tension mains," but no description 
is given, neither do we know quite what is meant. 
Some further explanation might be of interest. 

The author next turns to the question of switch-gear. 
This is usually considered one of the greatest difficulties in 
connection with high-pressure continuous current, but the 
author is very sanguine respecting it. When a circuit has 
to be interrupted under the full pressure, he is strongly of 
opinion that flare switches should be used, the quick-break 
type causing a dangerous rise of pressure. 

The paper concludes with two tests made at Hull, of the 
efficiency of transmission and transformation on two feeders 
at about full load. It was very pertinently pointed out in 
the discussion, however, that it is the efficiency at light, loads 
that is of importance, and on this nothing is Said. 


W. II. C. 


THE INTERNATIONAL TRAMWAYS UNION 
CONGRESS, 1902. 


(Continued from page 125.) 


THE other paper was read by M. C. de Burlet, the general 
manager of the Société Nationale des Chemins de fer 
Vicinaux de Belgique, and dealt with the vexed question of 
* Narrow versus Ordinary Gauges" for suburban light 
railways, The writer commenced by reviewing the decisious 
which had been reached at previous meetings of the 
Congress when the question had been discussed. These 
may be summarised as recommending the adoption of a 
narrow gauge (say, 1 metre) for steam tramways, except in 
special cases where the line is short and acts asa direct 
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feeder to a standard gaugerailway. At the Paris meeting of 
the Congress in 1900 the subject was reconsidered from the 
standpoint of electric tramways, but no vote was taken, the 
question being adjourned to the present Congress. The 
Railway Congress has on several occasions given attention to 
the matter, and it, too, recommends narrow gauges for what 
may properly be termed light railways, carrying both pas- 
senger and goods traffic. 


M. de Burlet stated that in his paper he was not dealing 


with strect tram ways, but light railways, such as the network 
of lines under his control in Belgium, which had a total 
length of about 1,240 miles. The great advantage of a 
narrow gauge line was its low cost of construction, as com- 
pared with a star dard gange, the usual objections urged 
against it being its limited transport capacity, and the 
necessity for transhipping passengers and goods at the points 
of junction with the main lines. IIis own opinion was that 
the gauge of a railway must be suited to the country and 
the class of trafic it had to serve. As to the limited 
capacity of a narrow gauge line, he had obtained results 
comparing very favourably with standard lines, and he 
thought that both the cost and inconvenience of tranship- 
ment had been exaggerated. The cost worked out in prac- 
tice between 1d. and 25d. per ton, which was in no respect 
prohibitive. Indeed, his experience was that, at junction 
points of branch and main line railways of similar gauge, 
transhipment was frequently resorted to in order to avoid 
the distribution of the rolling steck of one company over 
the system of another. He was fully aware of tbe advan- 
tage of a uniform standard gauge, if such were possible, 
but in the case of many of their brauch and inter-urban 
lines, it was necessary that the first cost, as well as the 
working expenses, should be as low as possible. 

The following table, prepared by M. Wurmb, gives the 
approximate cost per kilometre of construction of light 
railways of different gauges upon the Continent of 
Europe :— 


| Gauge of lines. 
Nature of ground. ! 
l 


Standard 1'45 metres. Narrow 1'00 metre. 


Fr 


| Fr. Fr. Fr. 
.| 37,500 to 62,500 

| 

| 


25,000 to 40,000 
37,500 to 62,500 
57,250 to 75,000 
62,500 to 87,500 
75.000 to 112,500 
100,000 to 137,500 
125,000 to 175,000 


Plain d 
Slight undulation 
Strong undulation 
Slightly broken 
Much broken ... vds 
Slightly mountainous 
Very mountainous 


57,250 to 87,500 
75,000 to 112,500 
100,000 to 150,000 
137,000 to 175,000 
162,500 to 200,000 
187,500 to 250,000 


The Société Nationale had in their total of 1,210 miles, 
96 local lines, three of which with a total length of 14 miles 
were equipped with standard gauge, the remaining 92 with 
narrow gauge. His experience of the comparative cost of 
the two gauges showed even greater differences than the 
above table, the narrow gauge complete with rolling stock, 
averaging 44,000 francs per kilometre, and the standard 


gauge construction 97,000 francs per kilometre. These 
sums were thus made up :— 

Standard Narrow 
gauge. gauge. 
Francs. Francs, 
General cost ... 8,600 4,300 
Acquisition of land T 10,1100 4,600 
Work and fittings - T 40,000 20,600 
Buildings and engineering works 18,500 4,600 
Rolling stock ... 2 b. 19,800 9,900 
Total 97,000 44,000 


Thus it will be seen that the cost of constructing narrow 
gauge lines varies between one-half and two-thirds of that 
of standard gauge lines, while the cost, of maintenance was 
also considerably less. The writer’s experience was that 
the use of the narrow gauge permitted lines to be con- 
structed and operated on a profitable basis which otherwise 
would be commercially impracticable. In special cases, 
where the line was short, and intended to serve principally 
for the transport of heavy goods to a point of junction with 
a main line, it would probably be found advisable to adopt 
the standard gauge. It was necessary to treat every case on 
its merits, and impossible to lay down fixed rules applicable 
to all cases. | 


Mr. Leslie S. Robertson stated that this was a subject to 
which he had given a great deal of attention. He had 
visited many of the light railways on the Continent, and he 
felt sure that in many cases the adoption of the narrow 
gauge was justified by results. There was a great prejudice 
in this country in favour of the standard 4 ft. 8} in. gauge, 
but chere were many districts in which it would not pay to 
put down a standard gauge line, and the question was 
whether they should construct a narrow-gauge line, with its. 
attendant inconveniences, or have no railway at all. This 
was an important question for many of our country districts, 
and especially in Ireland, where a number of cheaply con- 
structed lines were an absolute necessity. He thought that 
the question of cost and delay in transhipment was over- 
rated. As to the capacity of such lines, we were apt to 
forget that the South African railways were constructed ona 
3 ft. 6 in. gauge, and the whole of the war material in the 
late war had been carried on those lines. Much good work 
was also done on the military lines in North India, where 
the gauge was only 2 ft. 6 in. 

The discussion was continued by Messieurs Trautweiler. 
Poetz, Peiser, von Leber, and Schendweiler, who bore 
testimony to the good work done on the narrow-gauge lines. 
Th» President. M. Leon Jaussen, remarked that while, at 
the present. time. the matter was simplified. by the fact that 
many of the narrow-gauge feeder lines were under separate 
management to the main line, how would differences of gauge 
affect the working expenses when, in the future, they were all 
combined under one management ? 

M. de Burlet, in his reply, stated that the construction 
firures given in the paper had been very carefully prepared. 
and were bused upon actual costs of lines. A great deal of 
the economy of the narrow gange lines was due to the sharper 
curves permissible. The narrow gauve lines were able to 
create to a large extent their own trallic by reason of the 
ease with which they could be run to the various points where 
business could be secured. 


The concluding meeting of the Congress was held on 
Friday, the 4th inst., when several papers were brought 
before the members. 

The first was read by M. G. Marsal, the manager of the 
Biella Light Railway System, and dealt with the * carriage 
of luggage goods and mails” upon urban tramways. The 
writer attributed the indifference displayed by the majority 
of tramway companies to tlis possible source of revenue 
principally to the manner in which the field had been 
covered by the organisation of the railway companies as well 
as the various private enterprises carrying on this class of 
work. "Tramway companies did not feel justified in going to 
the expense of establishing stations, distributing agencies, 
and engaging the necessary additional staff to permit them 
to compete with existing agencies, At Aix-la-Chapelle and 
Strasburg attempts had been made to cultivate a parcels 
traffic, as well as letters which are conveyed from place to 
place under contract with the postal authorities. To a 
limited extent letters were also carried on the cars at Berlin 
and Leipsic. In conclusion, the writer considered that it 
might be advisable to cultivate this class of traffic, and sub- 
mitted his views on the question for the consideration of the 
Congress. | 

This paper was not discussed, and M. Peiser, the chief 
engineer and assistant manager of the Berlin Tramways 
Company, then read his paper upon “The Heating of 
Tramcars in Winter." He pointed out that this was a 
question on which tramway companies were by no means 
enthusiastic, and action in the matter had often to be 
forced upon them by the complaints of the passengers. At 
least that was their experience in Berlin. They themselves 
considered the heating of the cars unhealthy and unsatis- 
factory, but as a result of a great deal of correspondence 10 
the newspapers they gave the matter very careful considera- 
tion. Several members of the staff, including the writer, 
were sent in 1889 on a visit to America to examine the 
various systems in use, but they were not able to recommend 
any of the methods they saw employed for the purpose. 
Several systems using petroleum were tried and abandoned, 
but in 1894 experiments were made with the system pro- 
posed by the Deutsche Glühstoff-Gesellschaft, of Dresden, 
and, this proving satisfactory, it has gradually been 
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adopted on all the cars working on the company’s lines. The 
apparatus consiats of ‘a movable stove, which can be placed 
in an iron bex under the seats of the car. From this 
box tubes perforated on one side extend the whole length of 
the car and distribute the heated gases. The material 
used in the stove is a special form of slow-burning briquettes. 
The cost of an installation for a car capable of seating 20 
to 22 passengers was about £3 5s., and the briquettes used 
in a day of 16 hours cost about 6d. 

This system has given great satisfaction, but experiments 

are now being made on several cars with electrical hcaters 
of modern design. The writer then went on to describe several 
other systems of electric heating, and concluded by pointing 
out the high cost of this method of heating, though in view 
of the experimental character of the results yet obtained, it 
would be well to defer coming to any definite conclusion. 
. M. Leon Janssen thought that for tramcars where the 
journeys were short the question was of little real import- 
ance, but as on light railways where the journeys were longer 
it might be necessary to provide some system of heating, he 
suggested that the matter be further considered at a future 
Congress. 

The Congress next considered a report prepared by M. 
Géron, director of the Cologne Tramways Company, and 
Mons Leon Janssen, the President, upon “ A Proposed 
Uniform System of Accounts of Working Expenses on 
Electric Tramways.” The aim of the writers was to propose 
a system which would enable the results obtained by different 
companies to be directly comparable, It. was proposed to 
divide all expenses into four main divisions, viz., capital 
account, sinking fund and depreciation, office expenses and 
working expenses. 

The working expenses were again divided into what were 
termed nine primary accounts:—(1) Management; (2) 
Operation; (3) Traction: (4) Electric conduits ; (5) Rolling 
stock; (6) Tracks; (7) Buildings; (8) General expenses; 
and (9) Sundries. If, in the case of large undertakings 
farther sub-division is required, each of the above may be 
divided into 10 secondary accounts, and then in turn into 
lertiary ones, so that any required amount of detail may be 
obtained without in any way interfering with the general 
plan. 

Several questions were asked as to the allocation of dif- 
ferent items of expenditure, and eventually a committee was 
formed to consider the best manner in which to bring the 
advantages of the plan before the principal tramway com- 
panies, with a view of urging its adoption. 

M. Leon Janssen explained that the report had largely 
been prepared by his colleague, M. Géron. 

The last paper presented to the Congress dealt with 
“Tube Railways in London." It was read by Mr. P. W. 
McMahon, chief engineer of the City and South London 
Railway, and contained a great deal of practical information 
as to the results obtained on the various London tube lines. 
After comparing the relative advantages of the tube railway 
and the shallow tunnel tramway, the writer went on to point 
out the importance of the question of speed, and gave 
examples of the effect upon the power-hour capacity of 
aul the average speed upon lines with frequent stopping 
places. 


The question of motor-driven coaches and separate loco- 


motives was next discussed, the opinion being expressed that 
the absence of vibration troubles on the City and South 
London line was due to the high proportion of the weight of 
the motors which was spring borne. ö 

The equipments of the City and South London, City and 
Waterloo, and Central London lines were then briefly 
described, and a number of figures giving the results obtained 
and the mileage run given. | 

One of the members asked the writer if he had any infor- 
mation as to the coal consumption on the Central London 
Une. Mr. McMahon regretted that he was unable to give 
this, but he would endeavour to procure it. 

M. Rohl, managing director of the Hamburg Tram- 
ways Company, then asked the Congress to express its opinion 
83 to the results of working tramcars by means of accu- 
mulators. For himself, he could find little to say in their 
favour, and while at their last meeting in Paris, two years 
ago, one df their members, connected with the Hanover tram- 
way system, had defended their use, even he, as the result of 


‘to be abandoned. 


two years’ further experience, had found out that they were 
absolutely ruinous, and had brought the undertaking to the 
verge of ruin. The system was not only dear, but 
unreliable, and the authorities at Hanover who insisted 
upon the adoption of batteries were now willing for them 
They had also been tried and found 
wanting at Hagen, the centre of the accumulator industry. 
He thought that all who had had any experience in. 
their use would agree with him that, so far as traction 
work was concerned, they were a failure when placed on 
the cars. 

M. Thonet, of Liége, confirmed all that M. Rohl had stated 
as to the unsuitability of accumulators for use on tramcars. 
As an instance, he would mention Dunkirk. There the 
tramways were worked by horses for 19 years, and paid a 
fair dividend. As soon as accumulators were substituted, 
they commenced to lose. The cost of running was just 


about double what it was with horses, while the life of the 


cells was only about five months. Interruptions in the 
service were frequent, and at last the authorities had to 
interfere. The cells were abandoned, the trolley system 
substituted, and in view of the heavy loss sustained by the 
company, their concession was extended by a period of 25 
years. 

Herr Koehler confirmed the statement that in Germany 
the use of accumulators on tramcars was sealed and done for. 
At Berlin for some time the authorities had insisted on their 
use, now they were equally anxious for their abandonment. 
Their short experience with cells had cost them four million 
marks, and it was fortunate it had not ruined them. They 
had still a few cars equipped with cells, but as soon as 
possibie they would be stopped. | 

M. Boulvin reminded the Congress that his statement at 
Paris two years ago, that horse traction was preferable to 
accumulators, was regarded as very much of a joke. Events 
had, however, proved his contention, and he had in his 
possession figures fully confirming his statements. A 
battery supposed to take a car 36 kilometres, only ran 17, 
and as the daily car mileage was 123 kilometres, it meant 
charging five or six times a day. The cost of working also 
came out about double that of the trolley system. 

M. Lavalard, from his experience at Paris, where their 
use was insisted upon, confirmed all that had been said, and 
promised to furnish figures in support of his view, which 
could appear in the proceedings. 

Herr von Leber concurred in condemning the use of cells 
on tramcars, and referred to the disastrous experience they 
had had in Austria. He suggested that the Congress pass a 
resolution stating their opinion on the matter. 

This was supported by several other speakers, and even- 
tually the following resolution was agreed to :—“ That the 
Congress having heard all the speakers on the subject of the 
accumulator system, affirm that this system is not to be 
recommended, either on account of its costliness or on account 
of its uncertainty for the technical purposes of any system of 
electric traction." 

The President then delivered an address closing the pro- 
ceedings of the Conference, in which he referred to the 
valuable work done at the various meetings, and in the name 
of the Congress thanked very heartily all who had in any 
way helped to make the meetings such a success, Three 
cheers were given for the President, and the public meetings 
of the Congress terminated. 


ELECTRICITY SUPPLY METER TESTS. 


By J. E. DAWSON, A.LE.E. 


ELECTRICITY - supply meters may be divided into two 
different types—(1) watt-hour or energy meters ; (2) ampere- 
hour or coulomb meters. The purpose of the former is 
to integrate the quantity © x v x dt, where c equals the 
instantaneous value of the current in amperes ; v equals the 
instantaneous value of the pressure in volts, and d/ a very 
small interval of time. 
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The latter type of meter is based on the assumption that 
the supply pressure will be kept constant, and it integrates 
C X at. 

In order, therefore, to test meters for accuracy of 
registration, it is obvious from the above remarks that, we 
must be in a position to pass a steady current accurately 
measured as to quantity and time. | 
. There are two distinct tests which may be applied. One 
known as the Long Time test, which consists in the passing of 
a fixed number of units through the meter at certain propor- 
tions of the full load, usually Po, 1, 4, and full, comparing 
the readings of the meter with the amount actually passed and 
working out the percentage error. The other and most 
important is known as the Short Time test ; this test, of which 
the writer proposes to give a few examples as applied to well- 
known meters, consists in the passing of a steady current at 
the usual proportions of the full load, noting the time taken 
to cause one revolution of the spindle, or vice versé, noting the 
revolutions of the spindle in a certain time, and from this 
ascertaining the actual K of the meter, then comparing with 
the testing or required K and deducing the percentage error. 

The testing K has a somewhat different meaning with 
different types of meter, and as the Short Time test is really 
centred in most, cases upon the ascertaining of the actual K, 
it may not, perhaps, be inappropriate to explain its meaning 
en passant, with regard to the particular meter under 
observation. In the case of the Chamberlain & Hookham 
meter the testing K may be defined as the time in seconds 
that 1 ampere will take to cause the armature spindle to 
make one complete revolution ; it is obtained by ascertaining 
the velocity ratio of the armature spindle to that of the 
units dial, Suppose that in an actual instance it is found that 
3,500 revolutions of the armature spindle are necessary in 
order to record one unit on the front dials. 


^OK = the time in which 1 ampere will register 44; sth 
of a unit. 


3,000 K = the time in which 1 ampere will register 
1 unit. 


One unit — 1,000 x 3,600 watt-seconds. . 


1.000 x 3,600 | 
Jar np zelo Lu = 4'47 = testing k. 
230 volts of supply x 3,500 4°47 = testing 


The Test.—To obtain the actual K, pass a steady current 
and note the time taken by a certain number of revolutions 


C X T 


of the armature; the 
Revolutions 


= actual K. 


Actual K~ testing K x 100 
Testing K 


= per cent. error of meter. 


If actual K be less than testing K, meter is fast, if more, 
meter is slow. 

In the Ferranti meter the wheels at the back of the meter 
are numbered so as to record the number of revolutions of 
spindle, the gearing being arranged so that the spindle shall 
make 100 revolutions to one of the first wheel, the first wheel 
10 revolutions to one of the second wheel, the second wheel 
10 revolutions to one of the third wheel, thus making a 
total of 10,000 revolutions of spindle to one revolution of 
third wheel; on to the third wheel pinion are geared the ratio 
. wheels, which are interchangeable, and which vary with the 
capacity of the meter and voltage. 

The testing K is the number of revolutions of spindle per 
ampere per minute, and i8 dependent upon the ratio wheela. 
To take as an example a meter calibrated for 230 volts with 
ratio wheels 80/20, 


90 X 10,000 = 40,000 revolutions of spindle per 10 B. T. U. 


= 4,000 revolutions of spindle per 1 B. T. U. 
1 B. T. U. = 1,000 watt-hours | 
— 1,000 x 60 watt-minutes. 
900 š 
a Mns — 260'869 ampere-minutes per B.T.U. 
4 0 


4.000 revolutions per B. T. U. 15°33. testi 
260869 anipere-minutes per B. T. U. ee 
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It may also be calculated from the following formule :— 
Ratio wheels 

— Pinion 
Testing K 


x volts e 
= 60. 


60 x K 
volts 


ratio x volts 
60 
The Test.—To obtain the actual K note reading of wheels 
at back of meter, and pass a steady current for such a length 
of time that current in amperes multiplied by time in minutes 
= 100. 


reading at commencement ~ reading at finish 
^e EXE T CE = act. K. 


*. ratio = 


.. K 


Actual K ~ testing K x 100 
Testing K 

In this case, if actual K be less than testing K, meter will 
be slow ; if more, meter will be fast. i 

In the Thomson watt-hour meter the testing K is the 
number of watt-hours recorded by one revolution of the 
armature spindle, and may be obtained by ascertaining the 
number of revolutions necessary to register one unit on the 
front dial. 


= per cent. error of meter. 


" 1,000 watt-hours 
number of revs. of spindle per unit 


The Tes. — To test the meter for accuracy pass a steady 
current, keeping volts (at shunt terminals of meter) constant 
at the usual supply pressure, and count such a number of revolu- 
tions of armature spindle that the small error due to starting 
and stopping of watch may be inappreciable, say not less 
than 60 seconds. 

3,600 
time in secs. 
Actual watts — C x v. 


P = „error of meter. 


After the Short Time tests have been taken on the various 
loads, the meter should be tested for starting current and 
insulation resistance to frame, and it is also advisable to 
make one Long Time test on the front dials, in order to 
make sure that all wheels are in gear and of the proper 
ratio. 

Three or more wire meters should be tested to see that 
they are correct with any one coil or resistance in case the 
load should at any time be thrown on one side of the system 
only. 


*. Apparent watts = X revs. X K. 


THE CYCLONE THEORY OF MAGNETISM. 
By HENRY E. P. COTTRELL, A. M. I. C. E. 


(Continued from page 60.) 

THE following experiment (fig. 12) will dispel any linger- 
ing doubts as to the essential likeness between magnetic 
phenomena and those produced by revolving fans. Here two 
hollow glass cylinders are mounted on two spindles so as to 
revolve with them when driven from the pulleys at their 
extremities. Fixed longitudinal vanes are affixed to their 
internal periphery, and a series of small fans is threaded on 
two fixed but independent spindles projecting into the interior 
of the cylinders and suspended from pendulum hung sup- 
ports as shown in the drawing. If the cylinders are 
revolved in the same direction, then attraction is evolved 
between the ends of the suspended spindles, and they are 
brought together, whereas if revolved in opposite directions 
these are repelled and swing further apart. 

The spindles supporting the fans do not revolve, they 
can only move nearer or further apart at their ends, an 
they are absolutely independent of the revolving cylinders. 
The latter generate vortical currents, which pass in between 
the fans and excite the manifestation of magnet-like pheno- 
mena in the system. It is evident that the attraction and 
repulsion between the two systems of suspended fans occur 
under identical conditions with those shown in fig. 2; for 


— umm 
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when the exciting cylinders are revolved in the same direc- 
tion, the vortices generated necessarily induce poles of oppo- 
site denomination at the facing ends of the spindles on 
which the fans are threaded, and vice versé, With this 
apparatus the conditions of magnetic induction in a bobbin, 
wound round a soft iron core, or in a solenoid where a soft 
iron bar is suspended within its coils, are exactly paralleled. 


Mr. Weyher arranged a final experiment by which he 
reproduced with his revolving fans and sawdust the so-called 
magnetic spectrum obtained with iron filings shaken on to 
a piece of cardboard held horizontally over a magnet. The 
magnetic spectrum, as delineated in the text-books on 
physics, is evidently nothing but the projection on the plane 
of the cardboard of the vortical currents, resembling those in 
fig. 1, surrounding the magnet, made visible to the eye by 
the effect of these currents on minute particles of a magnetic 
substance. He constructed a square box of wood, 27} in. in 
length and breadth by 8 in. in depth, and open at the top. 
The spindle of a horizontal fan, with four vanes 8in. long by 
1} in. to 13 in. in diameter, was fixed centrally 62 in. from 
the bottom, with one end projecting externally on which a 
driving pulley was fixed. The bottom of the box was 
covered with a sheet of black cardboard, on which the saw- 
dust was to be spread. The top of the box was covered by 
a removable framework on which was stretched some wire 
ganze. The fan was set revolving and the box covered with 
the gauze-covered lid, fine sawdust was dropped gently on to 
the wire gauze as evenly as possible over the whole surface, 
and allowed to find its way into the box. In a few seconds 
the sawdust remaining on the lid showed signs of distribu- 
tion elliptically on either side of the neutral axis or equator 
of the revolving fan and of transposition towards the poles. 
On removing the lid the black cardboard is found covered 
with sawdust arranged exactly in the manner of the iron 
filings in a magnetic spectrum. The neutral zone is marked 
by an ellipse whose major axis is perpendicular to the axis of 
rotation of the fan, wherein the accumulation of sawdust is 
a minimum, followed by a graduated series of ellipses 
diminishing to a circular point below the exact centre of the 
fan. The sawdust, which is reduced to the slightest possible 
amount within the limits of the neutral zone, is accumulated 
in thicker and thicker ridges as the poles are approached, 
again, exactly as with the iron filings. The individual 
grains of sawdust not being, like the grains of iron filings, 
susceptible of orientation, the sawdust spectrum lacks 
the distinctive characteristics imparted to the magnetic 
Spectrum by the so-called “lines of force.“ To repro- 
duce these it would be necessary to use infinitesimally 
small revolvable fans, and not these grains of wood for the 
experiment, but the task would be greater than the value of 
the experiment itself, and the parallelism of the phenomena 
is quite sufficiently established in any case. The experiment 
above described serves also to prove the contention that the 
Vortical streams flow from the revolving fan in every 
imaginable direction, even perpendicularly to the axis of 
revolution, When the sawdust is dropped on the gauze- 
ee top, the finer particles are seen to be caught up in 

ttle local whirlwinds, like the dust in the streets on a windy 


day, perpendicular to the lid or with the axes at right angles 
to the axis of the revolving fan, and if the lid is removed and 
bits of gold leaf are dropped into the box, the spirals in 
fig. 1 are distinctly delineated, and in addition a certain 
number of the smaller particles form themselves into spiral 
curls, and whirl around more or less vertical axes in the 
neighbourhood of the equatorial region. If small light 
balls of tulle or muslin be made and dropped likewise in the 
box, these can be distinctly seen circling round each other in 
spiral paths, and if very numerous they collect in groups to 
form systems just as atoms collect in molecules to form 
bodies. ö 

With a large spherical or globular fan revolving round a 
polar axis, and a small cylindrical fan supported on binnacle 
mountings so as to be free to move in any direction while 
Spinning round its axis, the spin being imparted by any 
mechanical means other than a diminutive motor or similar 
electrical device on which terrestrial magnetism could 
exercise a directive effect, the whole of the phenomena of 
terrestrial magnetism can be faithfully reproduced. Mr. 
Weyher’s experiments throw light upon phenomena, whose 
fields of operations are respectively as far apart as the 
“ milky way," the cyclone regions of the tropics and the 
ultimate particles of a piece of iron. E 

The objection wiil, no doubt, be advanced, that how- 
ever curious and interesting Mr. Weyher’s experiments with 
revolving fans may be, they can after all have no possible 
connection at one and the same time with universal gravi- 
tation, with a circular storm and with a piece of magnetite. 

But when it is found that experimentally, by adaptations of 
revolving fans, he has succeeded in reproducing on a laboratory 
scale and in the most striking and convincing manner :— 

1. The complete phenomenon of a waterspout with all its 
accompanying peculiarities, ä 

2. The revolution of planets round a sun and of satellites 
round their primary. 

3. Ail the principal phenomena of magnetism—and that 
all this is effected by simply setting up vortical motions in the 
air,it is impossible to refrain from asking oneself the question, 
does not the continuity of the ether throughout the universe 
and its liability to vortical motion explain and prove the 
identity of the means by which these phenomena are 
originated, and afford a striking example and proof of the 
simplicity and  universality of Nature's methods and 
processes ? 

We reserve a few remarks on the bearing of Mr. Weyher's 
experiments on the planetary and atomic theories and the 
genesis of storms, to a future occasion. 

In a previous issue the vortical motions set up in the 
atmosphere by the revolution of fans of various kinds, and 
the reproduction thereby of the leading phenomena connected 
with magnetism, were described and considered. It was then 
shown that, with fans provided with straight vanes set 
round the periphery of an axial body, the vortical streams or 
currents set up by their revolution followed practically an 
infinite number of closed spiral paths distributed symmetric- 
ally about the axis of the fan. : 

With the object of pointing out the possible bearing of 
these experiments on the question of the ultimate structure 
of matter, imagine a space of limited extent, filled with an 
evenly distributed homogeneous gas or liquid, the dimensions, 
shape, and character of whose boundaries are such that the 
vortical closed currents set up therein by a revolving fan- 
like generator would just touch these boundaries without 
sensible friction and without impinging against and being 
reflected therefrom ; or, in other words, that the said vortical 
streams would suffer no alteration in character or change in 
direction through the circumstance of the space under con- 
sideration being thus bounded, but would retain the identical 
amplitude and form they assume in a relatively unlimited 
space, such as was delineated and described in connection 
with fig. 1 of the former issue. Suppose this generator of 
motion is set going in the limited space we have imagined, 
it is evident that in a limited time, strictly proportionate to 
the velocity of revolution of the generator, the said space will 
be entirely filled with vortical streams or currents, some 
moving centrifugally, i.e., outwardly from the the equatorial 
plane of the generator, others centripetally, i.e., inwardly, 
towards the axial extremities or poles. If these streams 
or currents be followed from their origin in the equatorial 
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plane of the generator, it will be found that each individual 
stream performs a complete cycle around the generator, t.e., 
returns / the enveloping space and the poles, along a 
distinct vortical path to the original point from which it 
started in the equatorial plane. The volume of the space 
under consideration being limited and constant, the medium 
by which it is filled must become, at a certain stage of revolu- 
tion of the generator, wholly involved in the vortical streams 
originating therefrom. It is evident that every particle of 
the originally homogeneous gas or liquid with which the 
space is filled must inevitably pass by or through the 
generator over and over again at more or less frequent 
intervals, so long as the generator continues in motion. 
The frequency of these intervals evidently depends on the 
scale of magnitude of the generator and the space in 
question, on the velocity of revolution of the generator, and 
the amplitude of the cycle of the individual vortical vein in 
which the particle in question is involved. The average 
speed with which the outgoing and incoming vortical veins 
leave and reach the generator is identical, as the volume of 
the centripetal veins taken in at the poles in a given time must 
evidently equal the volume of the centrifugal veins given 
out at the equator in the same time, and must be a constant 
quantity for a constant speed of revolution. 

To clearly understand what takes place within the space 
thus affected, it is evidently necessary to understand 
what occurs when the motion is first set up, te. 
when the generator first begins to revolve. We have sup- 
posed the generator to consist of a mechanical device of the 
nature of a ventilating fan, such as a revolving cylinder, 
disc or globe provided with rigid vanes or floats. When 
such a fan commences to revolve in the space filled to its 
boundaries, as we have supposed, by a homogeneous diffused 
motionless medium uniform in character and pressure 
throughout, the layers of this medium in immediate contact 
with the advancing sides of the vanes on the periphery of 
the fan will be displaced centrifugully, and receive, on 
leaving the advancing edge of the vane, an impulse of rota- 
tion in the opposite direction to that of the fan. This cen- 
trifugal displacement and rotational impulse will be con- 
tinuously added to, as the advancing face of euch succeeding 
vane comes in contact with each preceding layer of the 
medium, the result being the formation of & continuous 
stream of spirally rotating currents following centrifugal 
vortical paths. On the other hand, the layers in contact with 
the receding faces of the vanes will be subjected to a 
corresponding centripetal replacement. Thus, when the fan 
is first set in motion, the surrounding medium which started 
with uniform pressure, is subjected to compression at the 
periphery of the fan with a resulting increase of pressure and 
to rarefication along the axis with a resulting decrease of 
pressure, and a distinct differentiation or stratification of the 
medium into spaces of varying pressure is set up. 

(To be continued.) 


CORRESPONDENCE. 


Fire Prevention. 


I have carefully perused your leading article in your issue 
of the 11th inst. on fire prevention. No doubt there is a 
lot of nonsense written about safety appliances on the 
American systems, but there are many appliances used in the 
United States which should be adopted in: this country. 
One machine which has been experimented with in this 
country, which is essentially American, is the chemical fire 
engine; and a machine of this class was offered to the 
London County Council Fire Brigade for their free use for 
one month to experiment with. This offer was refused some- 
what curtly. lt was then thought desirable to approach 
provincial fire brigades, with the result that the offer was 
accepted by the Leeds Fire Drigade. After a trial of one 
month this engine was found to be so satisfactory that an 
order was placed for one. The same result was secured at 
Bradford and Hull, and, no doubt, if persevered with, would 
have secured equal success in other provincial towns. 

As to jumping sheets, the Americans use a net instead of 
a sheet. This is infinitely lighter to carry, more elastic, and 
more readily manipulated. 


The Americans consider that from the time they receive 
the call to the time they are on the road with their engine, 
17 seconds is sufficient for carrying out this manœuvre, Of 
course, this entails tlie use of special automatic gear and 
specially trained horses. 

I would undertake to say that if hand chemical extin- 
guishers were adopted (not fitted with brass or gun-metal 
taps), and a proper automatic fire alarm system installed, a 
fire would never be able to get to an uncontrollable stage, 
There are many systems of fire alarms which have been in 
existence for years which have not by any means received 
the support or commendation they deserve. I think you 
will agree with me that it is quite obvious that a reliable 
automatic indicator is a very necessary and desirable arrange- 
ment for the protection of any premises from fire. 

People who have not experimented with chemical fire 
extinguishers can have no idea of their value, and I should 
strongly advise any persons desirous of fire protecting 
apparatus to inquire or experiment with this class of 
extinguisher, 

' Fire Protection. 


A Contradiction, 

veferring to a paragraph in vour issue of the 18th inst., 
we should be glad if you could kindly state in your next 
issue that the negotiations for our works are not “ off,” and 
also that we made no “overtures” to the IIuddersfield 
Committee. i 

Witting Bros., Electrical Engineers 
and Contractors, Limited, 
H. R. WItTTING, Secretary. 
19, Cannon Street, London, E.C. 
July 21st, 1902. 


Standardisation of Catalogues. 

Now that *standardisingz " is becoming supreme in the 
engineering trades, I would suggest that catalogues and 
price lists be standardised. Maybe then we could keep 
them in a book-case. The serewmakers might lead off by 
giving usa “booklet” 7 in. x 5 in. instead of a “brochure” 
14 in. x 12 in, which has the appearance of a piece of 
music. 

Edward C. Barton. 

Brisbane Electric Supply Co., Ltd., Brisbane. 

June 13th, 1902. 


ELECTRICAL MATTERS AT THE LONDON 
COUNTY COUNCIL. 


THE Council decided at the mecting on Tuesday to lend £6,000 to 
the Battersea Borough Council for electric lighting purposes. . 
The Tube Railway Hills. -The Parhamentary Committee, in 
reporting on the tube Bills under consideration of Committees of 
the House of Commons, stated that they would take such action as 
might be considered necessary with a view to obtaining such clauses 


and amendments as might seem desirable in the interests of the public 


and the Council. In addition they would endeavour to assist the 
Committees on the Bills by placing at their disposal such informa 
tion as was possessed bearing on the questions under consideration. 
This was particularly the case with regard to questions of finance 
arising on the scheme for a through route from Hammersmith 
to Palmers Green, comprised in the London United and 
Piccadilly, City and North-East London Bills. The promoters 
estimated a net profit of £444,097 per annum, which, on 
a capital and mortgage debt of £11,380,000, showed a return of 
9:9 per cent. The Committee were advised that it was open to 
question whether that was not taking & too sanguine view of the 
prospects of the scheme, and they bad given instructions for the 
attention of the Committee on the Bills to be specially directed to 
the matter, and for expert evidence to be put forward on behalf of 
the Council. The question obviously had an important bearing OD 
the raising of capital by the promoters, and the carrying out and 
working of the undertaking; and the Committee had thought it 
right that the Select Committee, before arriving at & decision, 
should be in full possession of the facts from an independent 


source.” The Committee recommended the Council to approve the 


course adopted by them. , 
Mr. G. H. Radford, chairman of the Parliamentary Committee, 
having declined to accept the responsibility for moving the adoption 
of the recommendation, Dr. Napier proceeded to do so. h 
Mr. T. McKinnon Woods, as an amendment, proposed that t 15 
recommendation should be referred back to the Committee. 
doing so, he remarked that the Committee had gone into uem 
which should rather be left to other persons. He did not think the 
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kind of financial criticism which was proposed{properly lay in the 
scope of the County Council. " æ 2 
Mr. W. Bruce having seconded the amendment, Dr. Napier 

defended the action of the Committee, and said that if the pro- 
moters obtained Parliamentary powers and were unable to raise the 
necessary capital, it would prevent anyone else from seeking to 
carry out a similar scheme. eua Dee 

„ The amendment was adopted by 28 votes to 12, and the report 
was, therefore, referred back for further consideration. 

& Electric Tramways.—The adjourned report of the Highways Com- 
mittee referred to the desirability of steps being taken to reconstruct 
for: electric traction the tramways between New Cross and 
Greenwich, the total length of the lines being about five miles of 
single track. It was estimated that tne cost of recovstruction and 
provision of rolling stock would amount to £105,000, and the altera- 
tions to or rebuilding of bridges to permit of the laying of conduits 
in the carriageways would increase the total expenditure to £114,000. 
The Committee recommended the Council to sanction the outlay 
for the execution of the works, and this was agreed to without dis- 
cussion. It was also decided that the Bridges Committee should 
make the necessary arrangements fur the alteration of two bridges 
carrying roads over railways, so as to allow of the laying of conduits 
in the carriageways. | 

The Highways Committee expressed the opinion that steps should 
be taken without delay for the reconstruction (1) as a double line 
for electric traction of the present single line between Camberwell 
Green and Vauxhall; (2) of the line between St. George's Circus 
and the junction of Kennington Road with Westminster Bridge 
Road; and (3) of the lines between Kennington Park Road and 
Brixton Road. It appeared that the Improvements Committee were 
effecting the necessary widening authorised by the Council's Act of 
1901 in Harley ford Road to give sufficient width for the laying of 
a double track, while in certain parts of Camberwell New Road 
and Kennington Oval, where the carriageway is not sufh- 
ciently wide to allow of the statutory distance of 9 ft. 
6 in. being left between the outer rail and the kerb, the 
Act authorises the construction of the lines at lese than that dis- 
tance from the kerb. The estimates for the reconstruction of the 
three sections, and the provision of cables, machinery and cars 
amounted to £73,800, and the Council decided to sanction the ex- 
penditure, and to enter into a contract with Messrs. J. G. White 
and Co. to carry out the work at prices based upon those in tbeir 
existing contract for the Westminster—Tooting lines. 

It was decided, in view of the probability of the tramways in 
Batterses Park Road, York Road and Nine Elms Lane being con- 
verted to electric traction at an early date, to approve an expendi- 
ture of £600 for the purpose of making openings in thote roads to 
ascertain the position of water and other maius which would be 
interfered with in introducing the conduit system. 

Large Increase in Estimates —The Highways Committee reminded 
the Council of the approval given in February, 1901, t» estimates 
amounting to £623,500 for expenditure in respect of the conversion 
of the Westminster, Waterloo, and Blackfriars lines to Tooting, the 
outlay including the first part of the power station and railway 
sidings which it was at that time proposed should be established 
at the Camberwell depót, aud the provision of machinery, gene- 
rating plant, and rolling stock. A few months later it was found 
necessary to relinquish the idea of erecting the generating station 
at Camberwell, aud to select the Greenwich depot as the site for 
the purpose since then the estimates had been revised, and it was 
now found that the total amount required was £931,497, as com- 
pared with £623,500. The additional cost was, however, almost all 
in respect of works not provided for in the original estimates, the 
principal items of excess being for the erection of a larger power 
station at Greenwich, and tbe building of a large new car shed at 
Claptam, which was not formerly contemplated. The additional 
expenditure r lates to (1) roadwork, £12,000 ; (2) Greenwich power 
station, £136,000 ; (3) river work at power station, £35,000; (4) 
Clapham car shed, £85,000; (5) plant and sub-stations, £61,600 ; 
(0) temporary power station at Loughborough junction, E27, 350; 
(7; extra concrete on road works, £19,921; and (8) consulting engi- 
neer's commission, £2,500. 

In giving a detailed explanation of the additional expenditure, 
the report of the Committee states that the increase in the case of 
the first item is due to special work to the value of about £8,000 for 
other lines crossing the Tooting lines, additional rails costing about 
£4,000 for car sheds, and the rise in the price of materials since the 
date of the estimate. The original estimate for the generating 
station buildings was £100,000, and was for accommodation to be 
provided in Camberwell, in the first section of the buildings, for 
engines of about 10,000 H.. The first portion of the Greenwich 
buildings will accommodate engines of about 20,000 E P., and there 
wil be considerably more office room than was intended for 
Camberwell; and the height of the engine room at Greenwich is 
greater on account of the larger generating plant to be placed 
there. The additional expenditure which the change of the posi- 
tion of the station to Greenwich involves, will be more than com- 
Pensated for by the more favourable conditions under which the 
station will be run as regarés the working of condensing engines 
and the handling of coal, while there will also be a saving on capital 
outlay for feeder cables. The increase in item (3) is owing to the 
Inore expensive nature of the river work than of the railway siding 
proposed at first for Camberwell. Item (4) is for entirely 
new work not contemplated when the original estimates were 
prepared, but it will be of the greatest importance to the efficient 
Working of the tramways when reconstructed, and will moreover 
provide car-shed accommodation for other cars than those to be 
Used on the Tooting lines. Item (5) is also for sub-station buildings 
and additional machinery not provided for in the original esti- 
mates. The temporary generating station, item (6), was not com- 


templated when the estimates were prepared. By providing this 
station, however, the electrical working of the lines can be com- 
menced at a much earlier date than if it had to wait for the estab- 
lishment of the station at Greenwich. Practically all the plant for 
the temporary generating station will be utilised again at Greenwich 
or elsewhere. The amount to be sacriticed by the establishment of 
the temporary station will not exceed £10,000 ; and the saving on 
cost of working the line by electric traction, coupled with the 
extra receipts which are confidently anticipated, is estimated to far 
exceed this amount. The Committee recommended the Council to 
approve the revised estimates, but the proposal was adjourned until 
next week. 

The Council also adjourned the consideration of recommendations 
to approve an expenditure of £152,000 for the erection of car aheds, 
workshops, and a sub-station on land to be acquired at the New 
Cross Gate, and the buding of a sub-station at tbe Camberwell 
depot ; and to apply to Parliament for powers to operate omnibus 
services along the routes of any tramways while under reconstruction, 
for a period not exceeding 12 months from the commencement of 


the work. 


THE ELECTRICAL INDUSTRY AND: 
TECHNICAL EDUCATION. 


e ATTITUDE OF THE LONDON COUNTY COUNCIL. 
E 


AN important report relating to the application of science to 
industry has just been presented to the London County Council 
by the Technical Education Board. The report is the result of an 
inquiry (1) as to the need and preseut provision for special training 
of an advanced kind in connection with the application of science 
(especially chemistry and electricity? to industry, and (2) as to 
what, if any, developments are needed to secure efficient training in 
these subjects for senior county scholars and otber advanced 
students who desire to qualify themselves to take leading positions 
in scientific industries. ‘lhe inquiry was conducted bv a sub- 
committee, with Mr. H. J. Powell as chairman, and the testimony of 
experienced employers of labour and of scientitic investigators has 
been heard, whilst written reports have been received from various 
professors. 

In dealing with the loss of business to this country owing to tbe 
competition of foreign nations, the report cites the rapid develop- 
ment of the various branches of the manufacture of electrical 
machinery ia the United States, Ge many and Switzerland, and 
refers to the large increase in the imp rt: into Great Britain since 
1890. Dr. Merz, who has had a wide experience iu connecuon 
with electric light aud power companies in the north of England 
as well as with some foreign manutacturing companies, states that 
althouzh England was formerly abead in respect to tne machinery 
required for contiuuous current work, iu alternating current 
work aud for tne three-phase aud polyphase system of working, 
Germary, Switzerland aud America have now got hold of the 
trade. To-day dynamos are imported from America and 
motor-generators from Zurich. Prof. Ayrton remarks that 
„If they want a piece of electrical machinery constructed according 
toa well-drawn-out specification English buyers give their orders 
to other countries. For dyna ~es manufacturers send to Germany,; 
for magnet steel to Germany or France; for the materials for 
resistance coils to Germany, aud for the paper used for iusulating 
underground cables to America. Eugiueers regularly import manu- 
factured articles from America, Germany aad France, not merely 
because of the lower price, but because they are distinctly b tter 
thar anything that can be obtained in this country irrespective of 
price. In fact, in many cases, the article labelled ‘made in 
Germany is really sought after by the buyer. The reason for 
goir g abroad for such materials as the above, is that the English 
manufacturer has too little idea of the vaiue and importance of 
minute attention to scientific details." 

Discussing the causes of loss, the report states that whilst some of 
the witnesses attributed the relative backwardness of this country 
in scientific industries to other causes, they were practically all 
agreed in considering it due, in the main, to the deficiencies of our 
educatioral system. The electrical industry has undoubtedly 
suffered from the want of sufficient facilities for electrical training 
of advauced character, in its application to particular branches of 
industry. Notwithstand ing that Englaud was first in the field with 
electrical laboratories for students systematic work, there are now 
no eleetrical laboratories iu Eugland which can compare for com- 
pleteness of equipment with those of Darmstadt aud Stuttgart. 
Prof. Cormack observes that “although British manufacturers may 
say that they were hampered and restricted by statutes, the 
fact remains that when the chances came in electric lighting 
and traction, they were unprepared, and now they are 
not takiug their proper share in the development of these industries. 
The prosperity of electrical engineering in America, Germany and 
Switzerland can be directiy traced to scientitically-trained leaders. 
It required scientifically-trained men to develop polypnase-current 
machinery, and no one who examined the electrical machinery at 
the Paris Exhibition could fail to be struck with the rapidity of 
progress which is being made all over the Continent.” 

The opinion of Mr. Alex. Siemens is that manufacturers are fully 
alive to the value of high technical training and are encouraging it. 
He summarises his views by remarking that for the proper instruc- 
tion of those who desire to qualify themselves to take leading posi- 
tions in scientific industries, mental and commercial training is 
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quite as necessary as the study of the application of science to 
industries ; and that the success of an industry depends not only on 
the proper training of the leaders, but on a great many other factors 
which are not reached by the teaching of technical colleges 

Mr. J. W. Swan says that in electrical industries the business 


is conducted on an enormously larger scale in Germany than in ` 


England. As an instance, one of the largest German electrical 
engineering firms had recently on their books orders amounting to 
£10,000,000. The reasons why this country has been left behind in 
industries dependent upon the application of science are many, 
One is the want of thorough education on the part of the middle 
class. A chief reason for our deficiency in regard to the training 
of industrial leaders is want of adequate means of training. 
England is not liberal enough in the provision of educaticnal 
facilities of the highest kind, s 

Among other opinions placed before the Committee may be men- 
tioned those of Prof. M. J. M. Hill. Prof. Fleming, Sir Bernhard 
Bamuelson, Sir Henry Roscoe, Dr. Frank Clowes, Prof. J. Dewar, 
Prof. W. Ramsey, Prof. Meldola, Prof. G. Lunge, Dr. T. E. Thorpe, 
Prof. H. E. Armstrong, Mr. H. Bell, and Principal Sir A. Rucker. 

Summing up all the evidence, the report observes that the Com- 
mittee are convinced that the main causes of our relative failure in 
the chemical, optical and electrical industries are the following :— 
(1) The lack of scientific training of the manufacturers themselves, 
and their consequent inability to recognise the importance of 
scientific assistance ; (2) the defective condition of our secondary 
education and the consequent lack of sufficiently prepared recruits 
for advanced technological training; (3) the lack of a sufficient 
supply of young men who have been trained not only in scienfific 
principles and method, but also in the application of science to 
particular industrial processes; (4) the lack of any institution pro- 
viding advanced technological training which is sufficiently 
equipped and endowed to enable it to give adequate attention to 
post-graduate or advanced work. The Committee feel that the 
expenditure required to put London in a position to equip itself as 
wellas, say, Berlin, is altogether beyond the range of the sums 
with which the County Council has entrusted the Technical Educa- 
tion Board, and even beyond the amount which it could legally 
spend on technical education. Part of what is wanted, namely, 
the endowment of research as such, is, moreover, possibly outside 
the scope of the Technical Instruction Acts. The matter appears 
to be one of national concern. In the United States such insti- 
tutions are founded by private munificence. The Committee can do 
no more than report the need in the hope that either out of private 
or public furds, something may be done. Meanwhile the Committee 
recommend that the Board should continue its present policy of 
improving the amouwt and efficiency of the science training in the 
secondary schools; of enabling the polytechnics to improve and 
extend their chemical and physical laboratories and their electrical 
and engineering workshops; of aiding the university colleges and 
the University of London in their technical departments; and of 
awarding substantial scholarships to deserving candidates of scanty 
means. The Committee are specially impressed by the need of 
higher salaries being provided for science teachers, alike in the 
secondary schools and university colleges, in order to secure 
and retain the best men, and to makethem independent of students’ 
fees; by the desirability of lowering the fees at the University 
Colleges, and by the importance of extending the scholarship ladder, 
in respect of educational students, to a later age than is at present 
customary. The Committee do not, however, feel able in the 
present financial position of the board, to press any specitic recom- 
mendations. 

The London County Council has decided to send copies of the 
report to public libraries and authorities, and has instructed the 
Technical Education Board to report as to the steps it proposes to 
take in order to give practical effect to the suggestions contained in 
the report. 


PARLIAMENTARY. 


Rossendale Valley Tramways.—This Bill, which authorises the 
Rossendale Valley Tramways Company to extend their under- 
taking, was on Thursday last week before the Chairman of Ways and 
Means in the House of Commons, and the measure being unopposed, 
was order to be reported to the House. 

Wrerham District Tramways.—The Unopposed Bill Committee 
of the House of Commons on Thursday last week ordered this Bill 


- to be reported to the House after the preamble had been formally 


proved. The Bill empowers the Wrexham and District Electric 
Tramways Company to construct new tramways and work the present 
system by electricity. 

Leicester Corporation Bill.—The Omnibus Bill of the Leicester 
Corporation which gives power to reconstruct tramways for electrical 
working, and to purchase tramways outside the borough by agree- 
ment, was before the Chairman of Ways and Means in the House of 
Commons on Thursday last week, and was ordered to be reported 
for third reading. 

North Staffordshire Tramways.—The Bill empowering the North 
Staffordshire Tramways Company by virtue of powers conferred on 
them in conjunction with the Potteries Electric Traction Com- 
pany to work their tramways by electricity, passed through the 
Committee stage of the House of Commons on Thursday last week. 
The Bill bas already passed the House of Lords. 

Electric Lighting Provisional Order (No. 5).— This Bill, which con- 
firms Board of Trade Orders to Ardsley, Barton Regis, Blayton, 
Chester-le-Street, Courch Stretton, Lees, Lower Bebington, New- 
burn, Scghill Earsdon and Tynemouth, and Stirley, was last week 


before the Chairman of Ways and Means in the House of Commons 
as an unopposed Bill, and was ordered to be reported to the. House. 
The Bill has already passed the House of Lords. 2 

Electric Lighting Provisional Order (No. 6) Bill. — On Thursday 
last week this Bill, which has already passed the House fof Lords, 
came before the Unopposed Committee of the House of Commons, 
and was ordered to proceed. The Bill confirms orders granted by 
the Board of Trade to Carnoustie, Dumbarton, Glasgow (Kinning 
Park), Govan, Nairu aud St. Andrews. R 71 | 

Finchley Improvement Lili has passed the House of Lords 
Committee, presided over by Earl Morley, as an unopposed 
measure, 

Whitechapel and Bow Railway Bill.—Oa Thursday last week, 
this Bill was before Lord Morley's Committee of the House of Lords, 
and being unopposed, was ordered to proceed. 

London, Tilbury and Southend Railway BI.. This Bill was before 
the House of Lords’ Committee on Unopposed Bills on Thursday 
last week, and was ordered to go for third reading. ao 

Hastings Tramways.—The Hastings Tramways Dill, in its moditied 
form, passed the Chairman of Ways and Means of the House of 
Commons on Thursday last week as an unopposed measure. Qc 

Edgware & Hampstead Railway.—The Edgware & Hampstead 
Railway Bill came before a Select Committee of the House of 
Commons, presided over by Mr. Ashtorf. It was stated, however, 
that opposition had been withdrawn, and consequently the Bill will 
come before the Chairman of Ways and Means. gr 

Saddleicorth, and Springhead Tramuays.—The Standing Orders 
Committee of the House of Commons have reported that in the case 
of the above Bill, Standing Order No. 127, in the case of the petition 
of the Limehurst Rural Council against the Bill, ought to be dis- 
pensed with. 

Leeds Corporation Tramways —The London and North-Western 
Railway Company have deposited a petition in the Private Bill 
Office of the House of Commons praying to be heard in opposition 
to the Leeds Corporation Tramways Order in Tramways Orders 
Contirmation Bill No. 2. . 

Tramuaus Orders Confirmation (No.1) Bill.—aAll opposition has 
been withdrawn to the Orders contained in this Bill, and it will 
accordingly go before the Unopposed Committee of the House of 
Commons. The districts dealt with are Cheadle and Gatley, 
Brighton, Lees, Southport, Stockport and Sunderland. 

P'ontupridd Tramuaus.—The Taff Vale Railway Company and a 
number of frontagers have deposited a petition in the Private Bill 
Office of the House of Commons, asking to be heard in opposition 
to the Pontypridd Tramways Order coutained in Tramways Orders 
No. 2 Bill. 

Electrie Lighting (London) Bill.—The Notting Hill Electric 
Lighting Company have petitioned, asking to be heard avainst the 
Electric Lighting (London) Bill. This is the Bill introduced by 
Mr. Gerald Balfour, dealing with the electric lighting areas in 
connection with the London Government Bill. 

Wigan Corporation Biul.—-A Select Committee of the House of 
Commons, under the chairmanship of Mr. Heywood Johnstone, on 
Friday considered this Bill, which, amongst other things, confers 
powers on the Corporation in regard to the acquisition and construc- 
tion of tramways, light railways, &c. Mr. Lloyd appeared for the 
Corporation, and stated that the lease of the tramway company 
expired in 1916. At present the company worked the southern part 
of the system by steam, while the Corporation worked the northern 
part by electricity. This led to great inconvenience, and an agree- 
ment had been come to whereby the company surrendered the 
remainder of their term for £45,000. There was no opposition to 
the tramway portion of the Bill, and the Committee passed the 
preamble of the Bill. 

The Tube Ratliways.—On Thursday last week the General Com- 
mittee of the House of Commons on Railway and Canal Bills, 
determined the order in which the Tube Railway Bills should be 
dealt with in Committee. As was the case in the House of Lords, 
there will be too groups. In the first group will be comprised the 
Great Northern and City, the Baker Street and Waterloo, the 
North-West London, and the Charing Cross, Euston and Hampstead 
Railways. The second group will comprise the Great Northern and 
Strand, the Brompton and Piccadilly Circus, the London United 
Electric, and the Piccadilly, City and North-East London Rail- 
ways. There will be a good deal of opposition to the Bills. 

On Friday the Court of Referees, presided over by Mr. 
Parker Smith, sat to decide various applications for locus 
standi against the Tube Railway Bills now before the House of 
Commons. 

Mr. FREEMAN, K.C, appeared on behalf of the Metropolitan 
Railway Company to be heard against the Brompton and Piccadilly 
Railway Company. The grounds upon which the petition waa 
presented was that the company were landowners, and the pro- 
posed line would also be a competitor. After consideration, the 
Committee decided to allow a locus. 

With regard to the claim of the Hyde Park Hotel Company, the 
Committee decided to allow a locus with respect to Clause 11 only. 

Mr. Batrour Browns, K. C., supported the claim of the London 
United Electric Railway Company to be heard against the Brompton 
and Picaddilly Circus Railway. He pointed out the delay which 
had occurred in the construction of the company. Sir Ralph 
Littler, K.C., said the company still had two years in which to 
complete the line, and all the capital was subscribed. Mr. Balfour 
Browne denied that this was the fact. Sir R. Littler replied that 
Mr. Yerkes had sworn that all the capital was subscribed. The 
Committee allowed the locus. f 

Mr. Vesey Knox applied on behalf of the Piccadilly, City xd 
North-East London Railway for a locus against the same line, an 
this the Committee allowed. h 

Mr. PEMBEB, K.C., next applied for a locus on behalf of the 


then addressed the Committee on behalf 
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London County Council to be heard against the London United 
Electric Railways Bill. He asked for the right to appear against 
the Bill generally. After some argument, the Committee acceded 
to the application. 

The application of the Central London Railway Company to 
appear against the proposed railway from Clapham Junction to the 
Marble Arch was disallowed. 

It was stated that the objection of the London County Council 
to the Great Northern ard City Railway Bill had been withdrawn. 

London County Council (Subways and Tramways) Bill.—On 

Tuesday a Select Committee of tke House of Lords, presided over 
by the Earl of Yarborough, considered the above Bill, which 
empowers the L.C.C. to construct and use the subway and tramway 
between Theobald's Row and the Victoria Embankment, and to 
confer further powers on the Council with reference to subways and 
the laying of tramways therein.—Mr. Erskine Pollock, K.C., who 
represented the L. C. O., said the idea of shallow tramways was novel 
to England, although they had been successfully worked in America 
and on the Continent. The County Council were now con:tructing 
s new street from Holborn to the Strand, and it was proposed to 
construct a subway under the street in which all pipes could be laid 
as well as tramways, and by these means the continual opening of 
the streets, and the consequent interruption of traffic, would 
be avoided. He pointed out that in Paris such a subway had 
been very successful, and also in Boston, in the United States. At 
present the Council had power to construct the subway from 
Holborn to the Strand, but they had not the power to lay a tramway. 
Dealing with the petition of the Great Northern and Strand Rail- 
way Company, who were the only petitioners against the Bill, Mr. 
Pollock said the company had obtained Parliamentary powers to 
construct a tube railway from Finsbury Park co the Strand, part of 
which line would be laid under the new street, but a condition was 
attached that the tube should not be commenced under the new 
street without the consent of the Council. Now the company 
wished to obtain better conditions than they were contented with in 
1899, and alleged that they would be subjected to unfair rate-aided 
competition. He contended that the railway company would be in 
no worse position, for the subway was already sanctioned, and 
there would be no added difficulties in the laying down of the 
tramway. In conclusion, counsel pointed out that when before the 
House of Lords, the power to carry the tramway from the Strand to 
the Victoria Embankment was struck out.—Mr. J. W. Benn, chair- 
man of the Highways Committee of the L.C.C., gave evidence in 
support of the Bill. Mr. J. A. Baker, vice-chairman of the High- 
ways Committee of the L.C.C., who visited America and inspected 
the shallow underground system of tramways, spoke of the great 
advantages that would be conferred on the public by their adop- 
tion.—Mr. Maurice Fitzgerald, chief engineer to the L.C.C., was 
also called, and eaid it was estimated that the cost of the proposed 
works was £253,000, while the land would cost £70,000. There 
would be no- outside engers on the cars. He saw no 
reason why tbe works of the Great Northern and Strand 
Railway should not be carried on concurrently with the 
construction of the subway.—Mr. Balfour Browne, K.C., 
of the Great 
Northern and Strand Railway Company, and pointed out 
that the conditions were changed since 1899, inasmuch as the 
County Council now proposed to compete over part of the com- 
pany’s intended route. All he asked for was that the company 
should be allowed to proceed with the work without waiting for 
the consent of the Council. The Committee announced that they 
found the preamble of the Bill proved. 


^ 


LEGAL. 


RESPONSIBILITY FOR ACCIDENTS—Coun1y CovRT oF Ersoq. 
Brrore Lauriston Batten, Esq., sitting as Deputy Judge for the 


. Hon. A. Russell, the case of Fidler v. the Electrical Power Dis- 


tribution Company, Limited, was corsidered. 

The facts of the case are these:— Emily Fidler, wife of Joseph 
Fidler, plumber, of Sutton, sued the company for compensation in 
conseqnence of her slipping upon a pathway in the Carsbalton 
Road, through the alleged neglect of the company in leaving the 
path in an unsafe condition after laying electric mains. 

. The plaintiff was represented by W. Addington Willis, Esq., 
instructed by Messrs. Spencer, Gibson & Son; and the defendant 


Company by T. E. Haydop, Esq., instructed by Mr. Montgomery 


White. Mr. George Offor, Parliamentary secretary, attended to 
watch thé case for the company. 

When the cage was called, Mr. Haypon made a preliminary 
objection, claiming that the company could not be held to be re- 
sponsible, and suggesting that the case might be shortened, as it 
uit not be necessary to go into the merits of the plaintiff's 


The learned counsel pointed out that under the 16th Section of 
the Electric Lighting (Clauses) Act, 1899, the street authority may 
give notice of desire to break up streets, &., on behalf of under- 
takers, that these powers were embodied in the provisional order 

Tinted to the company in 1899, and ín June, 1901, the Urban 

Coancil of Carshalton gave the notice of their intention to 
unde the right of reinstating thé road, 

The Eg cera eie Tele vu Works 

m responsible for any 
from their works dering constrnetion, and for 


This contract was completed on January 8th, when the reinstate- 
ment of the roads was undertaken by the Carshalton Urban District 
Council, who commenced to repair the footway on January 21st, 
and continued till February 10th, when frost caused a stoppage 
until February 26th. 

The alleged accident occurred on the night of February 22nd. 

CounsgL contended that, under these circumstances, the company 
were not liable, and quoted Hewitt v. Nottingham Tramways Com- 
pany (12 Q.B.) and Alldred v. West Metropolitan Tramways Com- 
pany, 1891 (2 Q.B.), which decided that a tramway company which 
has entered into a contract with the road authority whereby such 
authority has undertaken the repair of the portion which, 
under Section 128, the tramway company had to repair, the 
tramway company is not liable for injuries occasioned through non- 
repair of such portions of the road, and in Barnett v. the Mayor of 
Poplar (1901—2, K.B, 319) it was decided that the liability, even 
for non-repair, i8 transferred to the road authority. 

COUNSEL contended that the priuciple of these cases applied 
to the present one, and that the Urban District Council of 
Carshalton were the parties responsible if anyone was. 

Mr. WiLLis, for the plaintiff, contended that the company was 
responsible for any neglect of the street authority ; but said that the 
defence had been sprung upon him, and he had not had an oppor- 
tunity of looking into the cases. 

The formal documents were put in—viz., the notice from the 
Carshalton Urban District Council, the receipt for £150 paid to 
them by the company as security for the cost of reinstatement of 
the paths, the provisional order, and the contract with the cable 
company. 

The Judge elected to allow the case to proceed, and the evidence 
of the plaintiff, supported by the occupier of the houte opposite to 
which the accident occurred and four other witnesses, established 
the fact that Mrs. Fidler had slipped on the pathway during a 
heavy rain on the evening of February 22nd, sprained her ankle, 
and been severely bruised, for which she claimed 20 guineas com- 
pensation and expenses. l 

On the other hand, it was proved by Mr. William Willis Gale, 
surveycr to the Carshalton Urban District Council, that when 
Henleys finished their work, he gave general orders to his foreman 
to fill up any inequalities in the path through subsidence or other 
causes ; these were regularly attended to, and no complaints ever 
reached him or the Council of the state of the footways, and if any 
dangerous hole had existed, he or his men, being constantly on the 
roads, would have seen and remedied it. The work of tar paving 
was stopped between February 10th and 26th, owing to the frosty 
weather, but sand was put down on the roads and patbs on 
February 12th, 15th, 16th, 17th and 18th during the frost; 


the weather then became wet, and with a chalky sub-soil 


during heavy rain, the path would be slippery. The trench 
was fillel in with chalk and then with gravel; it would subside 
after a heavy rain and show such a hole as described (about 
13 in. deep). 

In reply to the Court, he stated that he considered that the 
liability of the Council would commence after the filing in was 
consolidated, and that no change in the road was apparent after 
Henlcy? Lad finished, and that it was the duty of the company to 
keep tbe paths in proper order until consolidated, and ready for 
reinstating. 

Mr. Reason, foreman, said that the trench, as left by Henleys, 
was practically level, and did not show any want of proper filling 
up by them. 

Mr. Connor and Mr. Cousins, labourers in the employ of the 
Urban District Council, corroborated the foreman as to the sanding 
of tLe rrads and paths, filling up little holes, &c. 

Mr. Kin&E, in the employ of Her leys, proved that the work was 
finished on January 7th or 8th. He superintended the filling in 
Icavirg the paths in as perfect a condition as could be with a tem- 
porary reinstatement. The actual spot where the accident occurred 
was properly filled in, the centre being about 3 in. higher than the 
tides; the pathway was not lumpy 

Mr. Haybon, commenting upon the evidence, contended that no 
evidence had been produced of any negligence on the part of the 
company. 

Mr. WILLIs, for the plaintiff, contended that the company were 
responsible for breaking up, re-instating and making good, the 
atreet authority orly undertaking to put on the asphalt top, and 
that Mr. Kirk acccpted responsibility ; also that the arrangement 
with the Urban District Council of Carshalton was not an absolute 
transfer of liability from the time they gave the notice. 

In delivering judgment, the Deputy JupGE said that the plaintiff 
had met with an accident owing to tbe improper state of the road, 
and he considered the amount of the claim a fair one. As to the 
question of negligence, if it was the fault of the contractors in 
filling in the trench, the defendants would be liable for the 
nuisance, even if transferred to the contractors. But the neglect, 
in his judgment, was on the part of the Carshalton Urban District 
Council, and the accident was due to their failure. 

Judgment for the defendants. 

On the question of costs, defendants waived them upon an agree · 
ment that there wovld be no appeal. 


Tarton, TVrNIOLIIr & Co., Limmen, Hamrzr, v. MEROIBA'S 
Patents, LIMITED, SALFORD. 5 


Hrs Honour Judge Mulholland, K.O., sitting at Hanley Conn 
Cop on Friday, heard a case in which Mesers. Tay lor, 
E CE CET ttt om 
ts, Limited, manufacturers of e ca 
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Mr. Swerd appeared for the plaintiffs, and Mr. Tanner for the 
defendants. In 1897 the defendants applied to the plaintiffs for 
terms for making 12 dozen electric boxes. Terms were quoted 
which the defendants considered rather high, but they sent an order 
for the goods to be made, stating that they would only take 
43 dozen at once, leaving the others in the hands of the plaintiffs till 
next year. The defendants had not sent for the remainder, and now 
refused to take them. The articles were manufactured for a special 
purpose to a special pattern, and the plaintiffs submitted that the 
defendants had not taken the goods in a reasonable time. Mr. 
Tanner raised the objection that the plaintiffs were suing as Taylor, 
Tunnicliff & Co., Limited, a company which had been voluntarily 
wound up, and was, therefore, non-existent. Mr. Swerd, in reply, 
maintained that it had not yet been struck off the rolls. His 
Honour overruled the objection, and amended the claim to Taylor, 
Tunnicliff & Co, 1901, Limited. Judgment was given for the 
plaintiffs for £10 6s., his Honour refusing Mr. Tanner leave to appeal 
on the technical point. 


Tyson v. MANCHESTER CORPORATION. 


At Manchester Assizes on July 17th, the Manchester Corporation, as 
owners of the electric cara in the city, were sued by Robert Henry 
Tyson for damages for personal injury. 

On the previous day the jury failed to agree. 

The evidence in eupport of the claim was to the cffect that as the 
plaintiff, who was a coachman, was ridiry horselack in July, 1€01, 
his horse became so frightened at the approach of a car that he was 
thrown off. One of his feet got under the wheels of the car, and 
was so badly injured that the greater part of it had to be amputated, 
with the result that he bad to give up his occupation. 

In defence, it was urged that the accident did not oczur until the 
car was actually abreast of the here. The car did not touch the 
animal, which reared and threw its rider under the car. 

A verdict in favour of the plaintiff for £400 was received, and 
judgment was entered accordingly. 


NATIONAL COMPANY FOR THE DISTRIBUTION Or ELECTRICITY BY 
SECONDARY GENERATORS v. GIBHS AND ANOTHER. 


Tuts case came before the Court of Appeal composed of Lords 
Justices Vaughan-Williams, Romer and Stirling on Monday last 
on the appeal of the defendant, Madame H. O. Ruelli, from an 
order of Mr. Justice Cozens-Hardy in the Chancery Division, dated 
July 11th, 1901. 

Mr. Earle appeared for the appellant, and Mr. Fletcher Moulton, 
K.C., and Mr. Gore-Brown, K.C., for the respondent company. 

In the result, after argument, their Lordships, without calling upon 
counsel for the respondents, held that the plaintiffs were not to be 
prejudiced in the present action by the proceedings in France, and 
dismissed the appcal with costs. 


BROMPTON AND PICCADILLY Circus RarILWAY COMPANY. 


ÀT the Mansion House, on Saturday last, the Brompton and Picca- 
dilly Cireus Railway Company applied to the Lord Mayor for a 
certificate under the Lands Clauses Consolidation Act to enable the 
company to put its compulsory powers of purchase into operation. 
The Times report says that Mr. Sheldon appeared in support of the 
application, and said that as the company could not get the money 
from the public it had entered into an agreement with a contractor 
to make the line in consideration of the capital stock and debenture 
stock being issued to that contractor. The contractor agreed to 
make the railway, to acquire the land necessary, and to take over 
the company's liabilities in respect to Parliamentary deposits and 
other liabilities. It was consequently exactly the same thing as if 
the company went to the public to get the money to pay the con- 
tractor. The object of the section of the Lands Clauses Consolida- 
tion Act under which the application for the certificate was made 
was to prevent a man from being bound to sell his land compulsorily 
without some definite guarantee that the land would be made use 
of and not left derelict. The contractor for the makirg of the 
railway was originally the Metropolitan District Electric Traction 
Company, Limited, but the contract had since been assigned over 
to the Underground Electric Railway Company, who accordingly 
now stood in the shoes of the Metropolitan District Electric Trac- 
tion Company. The capital of the Underground Electric Railway 
Company was five millions, of which £1,200,000 had been paid up, 
and another £400,000 was to come in August, making £1,600,0C0. 
It was a very responsible company, it had very wealthy people 
behind it, and it was in every way of a most solvent character. It 
was very largely interested in tube railways, and it meant to carry 
out this undertaking. The line was actually in process of construc- 
tion. They now wanted station sites, and they wished to put their 
compulsory powers into operation to acquire land for the purpose. 
Documentary evidence was handed in in support of the application. 
The Lord Mayor granted the certificate asked for. 


BRITISH PIONEER ELECTRIC LIGHT AND POWER COMPANY OF 
INDIA v. BINGHAM, 


In regard to the report of this case, which appeared in our last issue, 
our reporter was compelled to report the decieion in very brief 
terms. 

Mr. Justicc Byrne went into the matter in great detail in the 
course of n lengthy judgment, but we understand that our account 
mitted to mention ons of the most important points therein, viz , 


the defendant's revocation of the power of attorney which he gave 
to the company. Plaintiffs sought to have this revocation 
cancelled, The judge decided, notwithstanding the use of the word 
“irrevocable " in the arrangement, “that this is not an irrevocable 
power of attorney in the sense that Mr. Bingham was entitled to 
revoke, and I am not, therefore, prepared either to make a declara- 
tion that he was not entitled to revoke, or to grant any injunction 
upon that footing.’ 


OUR LEGAL QUERY COLUMN. 


[ Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, dc. 
may be made. Answers are furnished by a duly qualified lawyer 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. ]} 


“E. M." writes:—''I am a patentee of a device which was worked 
out at the expense of the Corporation in whose service I am, but 
was sold to a manufacturing company, who allow me a percentage 
on all sales except in the case of work done for the said Corporation. 
In the event of my discharge from the service of the Corporation, 
would the latter have the right to continue using my invention 
without paying me a royalty ? " 

+ The answer to the above query is a little difficult to arrive at, 
for the reason that our correspondent does not say to whom the 
marufacturing company paid the purchase money. It must be 
assumed, however, that “E. M." is the owner of the patent, which 
he allows the manufacturing company to work for a consideration. 

In these circumstances the question becomes narrowed to this: 
Has an employé, who works out a patent at the expense of his 
employer, the right to all the property iu the patent? In allowing 
the Corporation to use the patent free at present, E. M." seems to be 
the grantor of a licence which, not being under seal, is revocable at 
any time. It was decided in Heald’s cas? (8 R. P. C., 430), that an 
employé was entitled to have a patent scaled in his own favour, 
although the company in whose employment he was contended that 
his discovery had been made while occupied in their business. It 
would seem from this that the mere fact of the invention having 
been worked out at the expense of the Corporation by whom our 
correspondent is employed does not affect the question, and that he 
is not bound to allow them to use it free of cost. 

Before standing upon bis strict legal rights,“ E.M." would do well 
to consider the terms of his azreement with the manufacturing com- 
pany. If it is a term of that agreement that the company are to 
te at liberty to supply the Corporation with the invention, and if 
the company have hitherto supplied the invention to the Corpora- 
tion, who are at liberty to work it without payment of royalty, any 
modification of the arrangement between our correspondent and the 
Corporation may lead to a breach of his agreement with the 
company. 

This is but a secondary consideration. With reference to the 


main question, there is no duty cast upon “E. M." to grant the 


Corporation a free licence for ail time. 


BUSINESS NOTES. 


Annual Outings,—The second annual picnic of Veritys 
Manchester branch was held upon July 5th, and took the form of a 
trip to the Dukeries. A special saloon tock the party to Worksop, 
where breakfast aud four-in-hand brakes were waiting. The drive 
through the three well-known estates was a most enjoyable one. 

On Saturday last, 19th inst., the employés of the Hart Accumu- 
lator Company, Limited, held their annual outing at Epping, 
Essex. <A very enjoyable day was spent. 


Auction Sale.—At Hammersmith on July 31st, Messrs. 
P. Huddleston & Co. will sell a large quantity of electrical apparatus, 
also five gas enginca, machine tools, &c., of which a detailed 
announcement appears in cur advertisement pages to-day. 


Bankruptcy Proceedings. —At a sitting of the London 
Bankruptcy Court held on Wednesday before Mr. Registrar 
Giffard, an application for an order of discharge was made by 
Fredk. Herbert Berry, electrical engineer and electrical wire manu- 
facturer, who for many years carried on business at 14a, Clerken- 
well Green. Mr. E. L. Hough, Senior Official Receiver, reported 
that the debtor failed in December, 1901, with liabilities 
£4,639 19s. 8d. and assets expected to realise £110. In March, 
1896, the applicant transferred his business to a limited company, 
which was formed with a nominal capital of £6,000 to acquire and 
work it. Only £45 was subscribed in cash towards the share 
capital. ‘he sale consideration was agreed at £6,000, and was 
received asto £3,000 in debentures and £3,000 in shares. A large 
proportion of both classes of securities was trausferred by the 
debtor to his wife in March, 1901, in consideration of a small sum 
of about £50 then handed over, aud in satisfaction of moneys 
previously advanced by her to him. The applicant acted 
as managiag director of the company, but for some time prior to 
the failure very little, if any, business was transacted, and hissalary 
of £200 a year had not been paid. In 1897 the debtor commenced 
to speculate in public house property with a view to resale at a 
profit. He attributed hia failure mainly to losses sustained in 
trading at the various public houses which he purchased, and wa 


r 


pau 6, nnum '""""Y"^————————————————À———————————————ÁÀÓ——— 


vol. 51. No. 1,287, JULY 25, 1902.] 


THe ELECURIOAT PREVIEW, 141 


nD 


unable to sell. The assets reported by the Official Receiver were . 


(1) insufficiency of assets to pay 10s. in the £ to the creditors ; (2) 
imperfect books; (3) rash and hazardous speculations. After 
bearing Mr. Hutchins in support of the application, his Honour 
upheld the report and imposed a further suspension of two years and 
s balf. Order entered accordingly. 

Under the failure of Carl Vigant De Falbe, lately carrying on 
business as the Electrical and General Contracting Company, 17, 
Shaftesbury Avenue, W., the first meeting of creditors was held on 
Tuesday at the London Bankruptcy Court, before Mr. II. L. Hough, 
Senior Official Receiver. The receiving order was made on the 
ath inst., at the inetance of Mr. S. M. Russell, a creditor for £120. 
The act of bankruptcy cited in the petition was the failure of the 
debtor to comply with the requirements of a bankruptcy notice 
duly served upon him. The chairman reported that no statement 
of affairs had been lodged, and so far as he could gather, there was 
no estate of value, the debtor having assigned all his assets to a 
Mr. Mills last November. He attended for his preliminary exami- 
nation, but seemed to know little or notlring about his aifairs. The 
appointment was adjourned for the debtor to obtain further infor- 
mation, but he failed to attend on the next occasion, and the 
examination was conseauently still incomplete. It showed, so far 
as it went, that the debtor had failed before. He was adjudicated 

in December, 1896, but in May, 1900, the proceedings 
were annulled, the debts having been paid in full. The accounts 
submitted at the private meeting last November showed liabilites 
£1,620, and assets valued at £2,900. The trustee under the deed of 
assignment then executed took possession of the stock, book debts, &c., 
and the debtor’s household furniture had been realised by the bill of 
sale holder. Mr. Hawkins said he appeared for the petitioning and 
several creditors, who wished him to act as trustee, with a view to 
testing the validity of the deed of assignment. The creditors had 
been unable to obtain any information from the trustee, and four 
petitions which had since been lodged had been settled. ‘The 
debtor was not in attendance at the meeting, and a resolution was 
passed for the estate to be wound up in bankruptcy by Mr. E. H. 
Hawkins, 3, Barbican, E.C., acting as trustee, assisted by the fol- 
lowing committce of inspection, viz. :—Mr. Alex. Cahill, Mr. S. M. 
Russell, and Mr. James Clifford Browne (Rowland Carr & Co.). The 
public examination of the debtcr is appointed for August 6th. 
Appended is a list of the principal proofs tendered by creditors, 
viz. :—AÀ. Cahill & Co., £34 5s. 9d. ; A. H. Hunt, £11 19s. 3d. ; Row- 
land Carr & Co., £138 38. 11d. ; S. M. Russell, £120 158. 10d. ; Sun 
Electric Company, Limited, £28 6s.; Union Cable Company, £71; 
Verity Bros., £14 14s. 1d. 


Catalogues and Lists, —Mr. James Littauer has removed 
his offices to 72, Finsbury Pavement, E.C., where he wishes all 
communications to be addressed in future. He has issued some 
new price lists of wires and cables, electric fan motors and pro- 
pellers, and various switchboard instruments. Mr. Littauer is sole 
agent for the Kabelfabrik Actien-Gesellschaft, of Vienna; Dr. Max 
Levy, of Berlin; and Dr. Paul Meyer, Actien-Gesellshaft, and he 
keeps a large assorted stock of the various sizes of cables and wires, 
fan motors, ammeters and voltmeters for immediate delivery. 
Price lists may be obtained on application. 

A new catalogue of insulated wires and cables has been issued by 
Messrs. Isidor Frankenburg, Limited, of Salford. Full particulars, 
also prices, are given in table form of single and twin vulcanised 


india-rubber wires and cables, also light insulations and jointing 
materials. 


Coronation Illuminations. — Messrs. Johnson and 
Phillips have a stock of searchlights, which may be hired or pur- 
chased outright for Coronation illumination purposes. 


Cricket Match,—A cricket match was placed on Satur- 
day last at Clifton Junction between the Chloride Electrical 
Storage Company's Cricket Club and the Tudor Accumulator Com- 
pany's Cricket Club, which ended in a win for the “Chloride,” the 
result being“ Chloride" 42, Tudor“ 34. After the match the 
Chloride Club entertained the visitors at tea. 


Dissolutions and Liquidations.—The note in our last 
issue with reference to the liquidation of the Hiram Maxim Lamp 
Company bas no reference to the Sir Hiram Maxim Electrical and 
Engineering Company, Limited. 

In the Chancery Division of the High Court of Justice on Thursday 
last week, Mr. Justice Buckley, sitting for the disposal of companies 
winding up business, had before him a list of 52 petitions which 
had been standing over generally from various dates between 
January, 1893, and December, 1901. His Lordship had previously 
announced that unless anyone appeared, the petitions would be 
disposed of, and on Thursday most of tkem were dismissed. These 
included a pus by Glyn, Mills, Currie & Co. to wind up the 
River Plate Electric Light and Traction Company, Limited, and a 
Petition in connection with the Accumulator Syndicate, Limited, 
Which had been standing over since December last. 

An account of the liquidation proceedings of the Bute Electrical 
Manufacturing Company, will be given at a meeting to be held at 
Cardiff on September 8th by Mr. R. Leyahon, liquidator. 

Creditors of the Trafford Power and Light Supply, . Limited, 
must send particulars of debts, &c., to Mr. E. Iz. Johnson, 78, King 
Street, Manchester, liquidator, by September Oth. 

Mesers. F. S. Thomas and R. H. Stimpson (Saxonia Electrical 
Wire Company, engineers and clectricians, Greenwich), have 
dissolved partnership; Messrs. F. S. Thomas and S. T. Smith will 
continue the business under the old style. 


Edinburgh Museum.— A very fine installation of 
lighting bas recently been put in at the Museum of 


Industrial Arta, Edinburgh, by the National Electric Wiring Com: 


pany, to the designs of Messrs. Buchan & Hogarth, for H.M. Board 
of Works. Ninety-two 1,000-c.P. are lamps were used in the eng 
halls, suspended from the roof by specially-designed brackets 
supplemented by 32 iuverted arc lamps under the galleries. About 
GOU ordinary glow lamps have been used for lighting the workshop, 
store, offices, &c., and 50 Nernst lamps in the corridors; 154 miles 
of cable and 114 miles of iron pipe were used in carrying out the 


work. 
Electrical Wares Exported, 
WEBER BNDING JULY 23RD, 1901. Wax Ine JULY 22ND, 1902. 


Alexandria .. is Value £2,730 Alexandria sé . Value £49 
Amsterdam .. a es "A 15 M "Teleg. mat... S 856 
Barcelona ee ee oe ee 78 Amsterdam. . es ee ee 123 
Bombay os ee oe ee 71 i Auckland oe oe ee ee 1,298 
„  Teleg. mat. .. 329 , Bangkok .. i3 E ec 15 
Brisbane  .. 2s Nw .. 497 | Bombay .. se s. oF 27 
Buenos Ayres. Teleph. fittings — 650 | m Teleg. mat. .. .. 806 
Calcutta M xs ae . . 1,038 Calcutta A es aa 184 
sí Teleg. wire .. oe T | Channel Islands .. * ee 40 
Cape Town - ae a 491 , Colombo, Teleg. mat. .. ee 31.06 
Christchurch bi ss si 20 Copenhagen, Elec. cable .. 1,081 
Christiania. Teleg. wire x 10 ! 75 Teleg. wire eo 99 
Colombo  .. 9 ae s 20 Durban 825 ss ee 710 
Constantinople. Teleg. cable.. 0608 : Flushing v ae T 11 
Copenhagen x Ae oe 18 Ghent Se Ve oe oe 10 
Teleg. wire seo dM Gibraltar .. — .. «e » 2 
Demerara vi ix .. 480 Hamburg .. äs sa we. Ol 
Durban vs s js .. 713 Hong Kong.. ee EN »- 789 
W Teleph. apparatus .. 104 Larache  .. ar oe T 16 
Fremantle ee ee eo oe 60 . Lyttleton es ee oe ee 87 
Genoa, 'Teleg. wire $s od 15 Melbourne .. se 00010 
Gibraltar sss oe oe oe 91 ' Moji oe "S ee ee ee 71 
Hamburg. Teleg. mat... .. 228 . Nagasaki .. T oe ee 500 
Lisbon os we we we CLG New York a e. wee 560 
Port Elizabeth es ee ee 640 Otago ee oe ee ee 70 
Quebee vs s NE si 29 Perth 225 os -— . 108 
Rotterdam. pu hie M CO Port Elizabeth  .. sà es 171 
i Teleg. mat... .. 814 | Rangoon .. T es . 102 

St. Petersburg. "Teleg. cable .. 56 Riga s . oe ee 68 
Shanghai oa oe .. 126 Rio de Janeiro .. .. 185 
Singapore ee 58 St. Petersburg ee ee ec 20 


Stockholm, "Teleg. wire i EN 50 Singapore .. - or ce 24 
LET Teleph. cable ee 104 t Sydney ese ee ee ee 1,071 


Sydney $a e. 081 Tokio ER - T " 20 
Tokio.. ee a A P 18 Vancouver, Teleg. cable 818,000 
Wellington“. s an .. 1174 Wellington TE sé „„ 581 
Yokchama ee ee ee pe 101 i Yokohama .. ee ee oe 254 
| Yokosaka& ee as s . 659 

Total is £823,968 


£10,907 | Total 


Foreign Goods Transhipped. 


Brisbane. Teleg. apprts, Value 449 
Gothenburg. Flec. apparatus.. 18 


— 


Total .. £67 

Electric Launch.—4A trial run of an electric launch, 
built by the Thames Valley Launch Company, Limited, at Wey- 
bridge, took place on Sunday, 13th inst. It is a smart looking 
pinnace, 32 ft. long, intended for use in the Bay of Naples, and is 
fitted with a ''Deevor Edwards” motor, a battery of 44 Leitner 
cells, manufactured by the Accumulator Industries, Limited, 
Woking, and W. Rowland Edwards’s single lever launch gear. With 
this gear a single lever, coming up through the floor of the boat, is 
the only visible machinery, A small spring clip on this is depressed 
to turn the current on, and then, by pushing the lever ahead, the 
boat will move ahead at any speed, from dead slow to full speed, 
according to the distance the lever is pushed forward. By pulling 
the lever in the opposite direction, aft, the boat moves similarly, 
but astern. To stop, the lever is pushed into an upright position, 
when the spring clip automatically cuts off the current. A 
side movement of the lever will steer the boat either to port or 
starboard, according to which side the lever is pushed. The boat 
was designed to run 40 miles on one charge at seven miles per hour, 
and this she did very comfortably. We understand that the speed 
of the boat had not fallen off at all at the finish of the run, and the 
voltage, which was 93 volts at the start, was 85 a quarter of an 
hour after the finish of the run. A number of the company’s and 
private boats are now fitted with this gear, and the company have 
nearly completed a 32 ft. pinnace for the Natal Government. 


Emergency Lighting of Tramears.— Mr, Hugh 
McGillivray, of Newcastle, has patented an apparatus for the 
automatic lighting of tramcars in case of accident to the regular 
supply of electricity. In the apparatus is an accumulator which ig 
constantly kept charged by the main current from the overhead 
wire. When the trolley wire becomes disconnected the ordinary 
lights are extinguished, and auxiliary lamps are immediately 
lighted from the accumulator. If three auxiliary lights are fitted in 
a car, they will remain lighted for 10 hours if necessary. The 
British Insulated Wire Company, Limited, and the Telegraph 
Manufacturing Company, Limited, which have recently been 
amalgamated, are the makers of the apparatus, and have made an 
offer to the Newcastle Corporation to instal two in the city electric 
trams and to allow them to remain three months free of charge. 
The cost is from £14 to £16 per car. 


Premier Electric Lamp.—4A visit to the works of the 
Premier Electric Company, at Huyton Quarry, Liverpool, is 
described in the Manchester Evening Chronicle. The processes by 
which the patent filament is produced are gone into in considerable 
detail. 


Trade Announcements.—Mr. Herbert W. Umney has 
just opened offices at 46, King William Street, E.C., where he will 
continue to act as representative in London and district for the 
following firms:—W. R. Renshaw & Co., Limited, of Stoke-on- 
Trent; Isaac Storey & Sons, Limited, of Manchester; Pollock, 
Whyte & Waddel, of Johnstone, N.B.; T. D. Robinson & Co. 
Limited, of Derby; and Mason Brothers, of Cradley Heath, 
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What our Consuls Say.— The largest electric trans- 
mission plant projected in any part of the United States, except at 
Niagara Falls, Vice-Consul W. Moore (San Francisco) reports, is to 
be developed in Plumas County, California, on the north fork of 
the Feather River. The basins of the Big Meadows and Butte 
Valley are to be converted into reservoirs to store the drainage of 
the watersheds of the Lassen Peak region, which covers an area of 
about 600 square miles, a part of which is within the perpetual 
snow line. These two reservoirs will contain about 10,000 acres of 
land, and the watershed is expected to furrish through them 

120,000 miners' inches of water, with & capacity for generating 
300, 000 H. p. The primary purpose of the promoters is stated to be 
the generation of electric power for transmission to San Francisco 
for use in manufacturing. The distance covered by the transmission 
lines, when the project is carried out, will aggregate 250 miles. A 
Philadelphia company is said to have taken the initiative in the 
development of a big electric power plant, utilising the drainage of 
the watershed of Mount Hamilton, the eminence on which the cele- 
brated Lick Observatory is built. The plaus of the enterprise 
provide for the conservation of the waters of three streams rising 
on the mountains, the power generated being transmitted to San 
Francisso, a distance of nearly 70 miles. The two largest com- 
panies in the State of California, Mr. Moore states, are the Bay 
Counties Power Company and the Standard Electric Company. 
The former is already delivering power into Oakland, over 150 
miles from the point of generation, and the latter expects to extend 
ita lines to San Francisco during the current year. The prospects of an 
abundant supply of cheap electric power in San Francisco, Mr. Moore 
gays, are steadily improving. Some optimists, he states, maintain 
that the time will soon come when the watersheds of the Cali- 
fornian mountain ranges will furnish power for all purposes in San 
Francisco at less cost than it can be produced by the cheapest crude 
petroleum obtainable. Whether this is really possible, he remarks, 
remains to be seen; but in the last few years a surprising change 
has taken place in the difficulties relating to fuel. Formerly every 
industry dependent for its success on power obtained from fuel, was 
under a cloud, “but now,” Mr. Moore states, "we appear to be on 
the eve of a new cra io the matter of manufacturing, which could 
not be profitably carried on under former conditions.” 

San Diego.—Vice-Consul Allen reports that the Telephone Com- 
pany has made great improvements during the past year. It has 
purchased its own home at acost of £2,500, and all the wires 
running into the new building have been placed underground, so 
relieving the city of some of the unsightly wires and poles, in addi- 
tion to giving better service. The entire trackage of the San Diego 
Electric Railway system, Vice-Consul Allen states, has been recon- 
structed, and has been very thoroughly done. Some 27,000 split 
redwood ties, 6 by 8 in. and 8 ft. long, have replaced the old ties, 
and about 1,200 tons of 60-lb. steel rails have replaced the lighter 
rails. . 

Hamburg.—Consul- General Sir W. Ward reports that an important 
work for extending the means of communication in Hamburg has 
been recently decided upon by the Hamburg Government, which 
consists in the construction of an electric railway, connecting the 
more distant suburban districts with the industrial and business 
quarters of Hamburg. This railway will, to a certain extent, 
supplement the already existing and extensive network cf electric 
tramways intersecting most parte of the town, but its special purpose 
is to enable the industrial classes, dock labourers, &c., to live in the 
more healthy outlying suburbs by making them easily and cheaply 
accessible, whilst with the same object, cheap and well-built 
dwelling houses are as soon as possible to be erected in those 
districts. The project of constructing an electric railway between 
Hamburg and Berlin, Sir W. Ward states, has of late been much 
discussed, but it appears to be uncertain whether a company for 
constructing it has yet been actually formed. It is stated that this 
railway line if built, will have to be constructed so as to pass above 
or below all other already existing railways, canals and other means 

‘of communication. There would be three sets of rails, one having 
to be reserved for use in the event of one of the other sets requiring 
repairs. The trains would have to run every 10 minutes from 
6a.m. to midnight, with perhaps two intervals of several hours 
when there would be no train tervice. Each car would be large 
enough for about €O passengers. The entire distance—about 
180 English miles—could, it is thought, be traversed in about 
80 minutes. The total costs are estimated at about £7,000,000. 

' Porto Rico.—The Ponce Railway and Light Company (Porto Rico), 

Vice-Consul Toro reports, has becu formed with a reported capital of 

$200,000—about £41,000—and it has already under construction 
an electric railway between the city and port of Ponce, about three 
miles. It is also proposed to run trolleys over some streets in the 
town, in all about 5 miles; fare, all over, 24d. The company will 
also furnish electric light. The electric light plant of the city of 

Ponce, the British Vice-Consul states, continues working successfully, 

the dividend for 1901 beiog 18 per ceut. on £12,0C0. Six pumping 

¿tations are being constructed in the cane fields of the South Porto 

Rico Sugar Company, each with a capacity of 3,500,000 gallons of 

water per 24 hours, to be obtained from driven wells. These pumps 
are worked by electricity, transmitted to motors at the stations from 

a large electric power house put up at the side of the factory. 

Spain.~~-Reporting on the lead and silver mines of the Almagrera 
range (Spain), Vioe-Consul Peoket states that nearly all the prin- 
cipal mines, which were obliged to stop work on account of being 
flooded, are now being opened out afresh, either by the e 
prietary remp ct by companies formed to take them 
on lene, The largest of the companiesv-one domiciled in 
Bilbaos-is working, or making preparations for working, no less 

than 80 mines and intends to light and spel motive power 
to work these by elsctricity, With that object it is constructing 
works at Villaricos, The power at frat wil] be 60Q E. v., but 


arrangements are made to extend this to 1,200 H. p., if required. It 
is expected that this installation will be completed this month 
(July) or in August. The activity in this great mining centre ig 
said to be due entirely to the successful efforts to reduce the water 
in the mines of the General Pumping Company at its pumpirg 
tations of El Artiel and Herrerias. On July let last year the 


company notifed the mining societies that draining to the depth | 


of 80 metres (263 ft.) below the surface of the Mediterranean wag 
satisfactorily accomplished. It is intended to continue the main 
shaft 90 metres further, and to put down at the bottom a new pump 
worked by electricity, and open & gallery communication with it 
for the reception of the water at a depth of 175 metres (575 ft.) 
below the level of the sca. This interesting undertaking will 
necessitate the installation at this depth, in excavations made 
ad hoc, of powerful machinery, including a 70-H.P. steam engine, 
electric motors, and compressed air plant for perforating, lighting, 
ventilating, and even cooling the rock. The engineers of the 
General Pumping Company, it is stated, are at present engaged in 
preparing the foundations of a large edifice in which it is proposed 
to instal a central electrical station, so that very shortly electricity 
will be substituted for steam power, and enable the workings to be 
carried on at depths and in places never explored by former miners, 
among whom may safely be included the ancient Romans, who, to 


judge from the number of lamps and other sntiquities found in the 


5 workings, were evidently not unacquainted with this rich silver 
eposit. | i | 

The creation of new industries, the working of which is effecte 
by electricity, Vice-Consul Davenhill reporte, is being promoted 
throughout the province of Granada (Spain), and at present water- 
power is being utilised in the neighbourhood of Montijecar to gain 
electric energy for the lighting of the town and for the wórking of 
& flour millin the neighbourhood. 

Canary Islands.—The electric tramway of Teneriffe (Canary 
Islands), Consul Croker states, has been greatly appreciated by the 
public, and has proved very lucrative to the Belgian Company 
which inaugurated it. The line has not yet been extended beyond 
Laguna, but from all accounts it wil] be carried on to Tacoronte 
within two years, and ultimately to Orotava. In the meantime, 
arrangements have been made by a local British firm to run a service 
of motor cars between Laguna and Orotava. Vice-Consul Swanston, 
reporting on the trade of Las Palmas, states that although improve- 
ments are taking place in all directions, there are two matters which 
hitherto have not received the attention due to them, and have 
tended to debar Las Palmas from assuring its position as one of the 
most important cities, and certainly one of the busiest ports under 
Spanish rule. One of these is the scarcity of the town water supply, 
and the other is the fact that the steam tramway service between 
Las Palmas and Puerto de la Luz (4 miles) leaves much to be 
desired. It is, he states, of the most primitive description, quite 
inadequate for the needs of tbe two places, most uncomfortable and 
unpunctual, and compares most unfavourably with the excellent 
electric railway in Teneriffe. 

German Electrical Industries.—Consul-General Schwabach, in his 
report on the trade of Germany for the year 1901, refers to the 
trade depression wbich prevailed during the whole of last year, and 
goes on to say that the unfortunate business conjuncture was felt 
nowhere so severely as in the electrical branch. Tempted by the 
success of certain large and well-organised firms, several others were 
started, not so much because they were required as because they 
afforded an investment more or less speculative for superfluous 
capital. These latter, he remarks, of course suffered the most; but 
even the better founded undertakings were influenced more or less 
injuriously, for the speculating firms accepted recklessly any orders, 
and often carried them out at a loss, thus lowering the prices 
obtainable for legitimate work. 

Rapid Traffic with Electric Railways.—Consul-General Schwabach 
reports on the subject of the interesting experiments last year made by 
the Studiengesellschaft fiir Elektrische Schnellbahnen on the 
military railway Berlin— Zossen, placed at their disposal by the 
Minister of War. Before beginning the experiments the line had 
to be most carefully regulated, and at necessary pointe strengthened. 
‘The current used was the three-phase alternating current of high 
voltage, between 10,000 and 12,000 volta, which was brought to the 
cars by means of three overhead copper wires. The cars were fitted 
with the necessary powerful motors and accommodated 50 pas- 
sengers; the construction of the cars and their manufacture were 
based on the idea that they were to run at a speed of 125 miles per 
hour, so that each car was fitted with four motors, which could toget 
develop from 1,100 to 3,000 m P., the necessary transformers, switch 
boards, &c. 'The cars were 21 yards long, their weight being 90 
tons each, and they were fitted with two trucks each of three axles. 
The trials, Mr. Bchwabach states, were so arranged that a steam 
locomotive was coupled to the electric motor car, and the speed 
was gradually increased. The trials were to give the data for rapid 
traffic with a speed of 250 km. per hour. For that purpose, he 
remarks, it seems necessary to alter the existing superstructure. 
One result, he thinks, seems nearly certain, viz, that safety 1s 
not endangered. The manipulation is so simple, that one band- 
wheel is 1 for all the apparatus, so that the driver can con! 
céntrate his whole attention on the line and the signals, The 
cables and other wires in the oars were arranged so as to ensure 
absolute safety. ' Iz. „caso of “short circuit,” the line is 

d dead melting safety fuses. The existence of 
ig said" to bo impossible, as all parts of the oar are 

€ Actual results of the experiments : Bohwa 
sume up as follows The majmua yet attained je 100 miles pef 
hour, The most dificult problem was the resistance of the Als, 
which reached with this speed an amount of $95 lhe per square 
ard. The usual earth construction for the lines does not seem 


bg sufficient for rapid railways, and, therefore, 9 new and stronger 
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construction must be substituted. This question, he states, gave 
rise to much difference of opinion among the authorities, and the 
results of the mono-rail between Liverpool and Manchester are 
anxiously awaited. At present, the opinion of technical experta in 
Germany is said to be more in favour of the two-line system than 
of the mono- rail. The Germa: constrvctors of the suspension 
system, on the other hand, maintain that rapid traffic is best attain- 
able by this means, as being the only kind capable of rounding the 
carves without loss of speed. The State railway administration, 
Mr. Schwabach states, has ia connection with this tried electric 
traffic on the line Berlin—Wannsee. These trials are said to have 
shown that the cost of electricity for railway purposes is much 

ater than that of steam, and this although tbe electric installa- 
tions bave not yet been carried out with sueh completeness as seems 
necewary for the permanent adoption of such traffic. 


ELECTRIC LIGHT AND POWER NOTES. 


Abersychan (Mon.)—The Provincial Electric Light 
sod Traction Co., Ltd., bas notified the U.D.C. of its intention to 
apply for a prov. order to supply electric energy within the Council's 
area. The Council has decided to oppose the grant and to apply 
for an order itself. 


Adlington.—The U. D. C. on July 16th received a letter 
from Messrs. Upperton & Co., stating that a company being formed 
intended to apply to the B. of T. for a prov. order to supply within 
the Couacil's area. 


Beckenham.—Tbe Blackheath and Greenwich Electric 
Light and the Lewisbam and District Electric Supply Companies, 
Limited, intend to apply for prov. orders to supply electricity 
within the district of Beckenham. It appears that the first-named 
company only desires power to lay an electric cable across a tongue 
ofland for the supply of Penge. | 


Bererler.—Sanction to raise a loan of £14,784 for 
electric lighting purposes has been received by the T.C. 


Bideford.—The T.C. has received notifications from the 
Electric Supply Corporation, Ltd., and the Electric Supply and 
Traction Co. of their intentions to apply for a prov. order to supply 
the town. A committee is considering the question. 


Bolton.—The Finance Committee of the T.C. has de- 
cided to apply for a loan of £20,000 for electricity purposes. 


Boston.—The T.C. has decided to apply for an extension 
of time in regard to the prov. order for electric lighting, which 
expires at the end of July. The Paving and Lighting Committee had 
recommended that the order should be allowed to lapse. 


Bray.—A L.G.B. inquiry was held by Mr. Price last 
week respecting the application of the Bray U. D. C. for a loan of 
£7,000 for electric lighting purpotes. Mr. Robert Hammond gave 
evidence as to the work that was required to be done. 


Brechin.—The T.C. has accepted the proposal of the 
Angus Electric Light and Power Company to light the streets at 
present lighted with gas. 


Brentwood.—The.D.C. has called a public meeting, to 
be held early next month, to consider the advisability of the Council 
obtaining a prov. order for electric lighting. 


Carlisle.—The Electricity Committee’ has recommended 
the Corporation to vary the scale of reba!es to consumers as 
uder:—Lighting— Up to 1,000 units per year, 5d. per unit; 1,000 
to 3,000, 42d. ; 3,000 to 6,000, 430.; 6,000 to 12,000, 4}d.; over 
12,000, 4d. Power Up to 50,000 units per year, 2d.; above that 
number special terms to be agreed upon. 


Chard.—Messra, Deacon & Co., folicitors, of London, 

bave given notice on behalf of the Electric Supply Corporation, 

l, that they intend to apply fora prov. order for lighting tbe 

town with electricity. A reply was sent stating that the Council 
was promoting a Bill for the purpose of electric lighting. 


Cheshunt,—The U. D. C. is negotiating with the British 
Wire Company as to lighting the town by electricity. 


Chicago.—The Western Electrician says that the possi- 
bilities of there being a tie- up in tbe supply of coal from the mines 
bas led many of the largest consumers in Chicago to Jay in consider- 
able coal in storage. The Chicago Edison Company is storing 
30,000 tons, aud already has about 18,000 to 20,000 on hand. Most 
of this is stored in the open at Brighton Park, in the south-west 
part of the city. This supply would be sufficient to ran the 
‘tation fora month or more. Ihe local traction companies are also 
mid to have & month's supply on hand. 


Cleckheaton.—The U.D.C. has decided to expend an 
tional £6,000 on the electric ligbt scheme, and to appoint a 
manager of the electrical department at a salary of £200 a year. 


Corentry.— The Corporation electric light undertaking 
" -sheet for the past year. shows. a gross profit of £2,351 
£2 3 and a charge on the rates of £1,807 19s. 7d. as against 

260 156, 11d. last year, a reduction of £442 168. 4d. The number 


of units eold last year was 404,968, as compared with 341,810 in the 
previous yesr. The total cost at the works amounted to £4,115, 
against £4,358 in 1901, a reduction of £243, though 18 per cent. 
more energy was sold. ‘I'he wages are practically the same for both 
years. ‘I'he am ount of coal consumed last year was 3,418 tons; a 
year ago it was 3,586 tons, so that 18 per !cent. less coal has been 
used. 'l'he demand on the station has increased from 330 Kw. to 
337, and the nua, ber of customers connected has advanced from 331 
iu March, 1901, to 375 in March, 1902. The revenue has been 

reduced, to a certain extent, by the lowering of the price, aud also 
by the fact that the rebate from the March quarter was given in 
March. ‘The reeult is, that the year under review had to bear the 
rebate for five quartcrs instead of four. The amount will naturally 
be reimbursed this year, but it makes the demand on the rates 
appear higher by some £250 than it otherwise would be. 


Cromer.—At the U.D.C. meeting on 18th inst. the 
Committee sealed an agreement with Edmundson’s for the construc- 
tion, management, and working of the electric light works in the 
town. 

The U.D.C. has decided to seek a loan of £1,250 for a site for the 
electric lighting station. 


Dartford.— Three ccmpanies, tbe South-Eastern Elec- 
tric Lighting Company, the Kent Elec'ric Power Company, and 
the Kent E.P.D. Compány, Limited, Lave notified the R.D.C. of 
their intentions to apply for prov. orders to supply the Council's 
area. 


Dingwall,—AÀ meeting of the T. C. has been held to 
confer with the engineer of the Strathpeffer Electric Light Works 
(Mr. Gair) with reference to the propored installation of electric 
light in Dingwall. There is a strong feeling in the Council that 
electric light should be introduced. ) 


Darham.—The agreement between the ITamstecls Colliery 
Company and the Esh Parish Council bas been approved by the 
latter. This provides for the lighting of the villages of Quebec, 
Hamsteels, and Esh by electricity, the agreement stating that 61 
incandescent lamps of 32 C.P. with wires and other requisites would 
be provided for £515, and that the cost of supply ing current during 
the season would be £2 5s per lamp. 


Eltham,—The R. D. C. has received from the South- 
Eastern Electric Lighting Company an intimation that they intend 
to apply to the B. of T. for a prov. order to supply the Council's 
district. 

Eton. — The Uxbridge Electric Supply Company, 
Limited, has informed the R.D.C. of its intention to apply for a 
prov. order to extend its area of supply. "The Parish Council of 
Chalfont St. Giles has decided to support the scheme. 


Failsworth.—It was unanimously decided at the D.C. 
meeting, subject to a satisfactory agreement being arrived at, to 
contract with the Manchester Corporation to supply the district 
with electricity for a period of 21 years, the Manchester Corpora- 
tion to pay the cost of tbe outlay and maintensnce. | 


Falkirk.— The T.C. has received a letter from the North 
British Railway Company, asking for a price for a consumption of 
from 20,000 to 35,000 units per annum. It was agreed to reply 
that if the light was required only for ordinary evening consump- 
tion the rate would be tbe ordinary price of 6d. per unit, but for 
all-nigbt lighting the charge would be at the rate for power, which 
was half the lighting rate. Mr. Burstall, the engineer, recom- 
mended that for the general consumers the rate should be 6d. a 
unit for lighting and 3d. a unit for motive power, with a discount 
of 1 per cent. for each 1,000 units, up to 30,000. The recommenda- 


tion was approved. 


Grangemouth.— The T.C. is considering the advisability 
of introducing electric light into the burgh, and has resolved to 
oppose an application by the Electric Supply Corporation, Limited, 
Loidon, fora prov. order, but has written asking terms of sgree- 
ment which might be entered into. The Council has also had a 
conference with a representative of Messrs. Crompton & Co., Ltd., 


London. 


l'ucknall Torkard.— The Nottingham Electric Power 
Company wrote intimating that they were putting up an electric 
pla- t at Ilkeston, and would bring their extension to the Hucknall 
boundary. Tue company would like to co-operate with the 
Council fur the supply of Hucknall. A sub-committee was formed 
to deal with the subject. 


Hudderstield. — The Electricity Committee of the 
Corporation has authorised the borough electrical engineer to 
purchase transformers from the Newcastle Electric Supply Com- 
pany, Limited, and also 62 meters from the Tunbridge Wells 
Corporation. ‘The Corporation has also decided to provide and 
maintain high-pressure cables, &c., for the supply of energy in bulk 
tothe neighbouring D.O. of Golcar and Linthwaite. 

The Linthwaite U.D.C. has intimated to the Huddersfield T.C. 
that it cannot assent to the Corporation's application to extend the 
electric supply to Milnsbridge. 


Kirkintilloch.—At the monthly meeting of the T.C. 
a committee was appointed to consider the advisability of applying 
to Parliament for a provisional order to distribute electricity within 
the burgb. 
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Kingswinford.— The U.. C. has called upon the Mid- 
land Electric Corporation for Power Distribution, Limited, to 
perform the agreement with the Council, and in the event of a 
refusal, the Council will institute proceedings to recover 4500, and 
any other sums it may be entitled to. The question at issue is the 


number of electric lamps in the street, the company declinirg to 
allow any reduction. 


Liverpool.—The sonth side of the IIuskisson Branch 
Dock (No. 1) is to be lit by electricity, at an estimated cost of 
£1,936 13&, from the Corporation mains. This is experimental 
1 to cost and efficiency, in comparison with the Kitson gas 
ight. 

The City Council having decided to apply to the L. G. B. for 
sanction to borrow £300,000 for purposes connected with the supply 
of electrical energy, Major C. E. Norton, R.E., the Board's inspector, 
held an inquiry into the subject on Wednesday last. 


London.—The Pull Mull (Gazelle says that the demand 
for electrical illumination has been so great in the area covered by 
the Charing Cross and Strand Electric Light Company that 
the company are cutting the roadways up for an additional cable 
throughout the greater portion, including Pall Mall, by the National 
Gallery, St. Martin's Lane, through Garrick Street, into the Strand, 
Long Acre, and important arteries lcading therefrom. ‘The scheme 
will cost over £50,000. ° 

Orry.—It is stated that during the early hours of Friday 
last an electric explosion occurred in Fleet Street, which resulted 
in a man being badly injured. As a constable was passing 
through Crane Court there was a loud explosion, and one of the 
iron boxes, the property of the City of London Electric Lighting 
Company, was blown high into the air. The officer, who was only a 
yard or two away, had a narrow escape. Before he could summon 
assistance there was a second explosion, and a box at the corner of 

the court in Fleet Street was also blown up. At the time a man 
‘ named Williams was passing the spot, and he was so badly injured 
that he had to be taken to King’s College Hospital. 

PorLAR.— The B.C. has decided to supply its consumers in future 
with incandescent lamps for renewals frec of charge. On the basis 
of the present number of consumers, the cost is estimated at £45 
for the first year and £350 for each subsequent year. 


Maidstone.—The T.C. on July 16th decided to apply 


for a loan of £6,567 for electric light extensions in the borough. 


Manchester.—An official inspection of some of the 
sub-stations around the city, and the oflices and testing rooms at 
Ardwick, Levenshulme, and Heaton Norris, was made on Friday 
last. About 108 miles of high pressure three-phase mains will be 
required to convey the energy from Stuart Street to the sub-stations. 
Some 98 miles have already been laid, and the remainder is now in 
process of laying. The totallength of mains, both high pressure 
and low pressure, laid to the present date, is 260 miles, and when 
the various sub-stations are at work supplying all the districts 
referred to, there will be approximately 282 miles of actual main in 
the ground. The total approximate cost of buildings and 
machinery at distributing stations, also of subways for carrying 
mains from Siuart Street generating station, will be about 
£250,000. 


Margam., — The Margam U. D. C. has engaged Mr. 
Prussmann, electrical engineer of Swansea, to prepare an electric 
lighting scheme for the district. This will be submitted to the 
L.G.B. with the view of borrowing the necessary funds immediately 
it is complete. 


Northfleet.—The U.D.C. has decided to invite tenders 


for working its prov. order, aud to consult the Kent Electric Power 
Syndicate on the matter. 


Paris.—ZL Industrie Electrique, of Paris, recently gave 
an illustrated description of the new power house and network of 
the Est-Lumiere Co., of Paris. The central station, when com- 
pleted, will have six units of 800 to 1,000 If. P. each, of which three 
have been installed. Each of the steam-driven alternators is a 
540-Kw. three-phase machine, with a power factor of 0'75 ; the fre- 
quency is 50, the number of poles 60; the magnet. system serves as 
a fly-wheel. Direct current for excitation and operating the 
pumps and for lighting the station is produced by 75-x w. 125-volt 
direct current dynamos coupled to three-phase motors. As a 
reserve of direct current, a storage battery of 400 ampere-hours is 
used. The voltage of transmission is 5,000. Current is transmitted 
in three different directions by duplicate, underground, three-core 
cables to Ivry, Saint-Mande and Saint Maur. In Ivry, says the 
Electrical World digest, there had formerly been a three-wire 
220-volt direct current distribution; this is still used, the former 
generating station having been replaced by a sub-station in which 
5,000-volt three-phase induction motors drive direct current 
dynamos. In Saint Maur there had been a 3,U00-volt single phase 
alternating current supply, with 3,000 to 110-volt transformers, dis- 
tributed over the network. This supply has been retained, and the 
old generating stations have been replaced by a sub-station in which 
three 100-K w. transformers lower the voltage from 5,000 to 3,000. 
For the new districts no sub-stations have been erected, but 
transformers are distributed over the districts, placed in over- 
ground boxes; the system of distribution is by 125-volt three-phase 
currents. 


Pontypridd.— The South Wales Electric Power Distribu- 


tion Company has offered to supply the U.D.C. with electric energy in. 


bulk at 11d. per unit, provided the Council enters into a five years' 


agreement, and undertakes to pay each year for a minimum of 
a million units. The manager (Mr. Hill) and the Council's engineer 
(Mr. Wilson) have been in conference with the Council, and it has 
been resolved to ask the company to quote the lowest terms for any 
quantity of energy. 


Rawmarsh.—The B. of T. has deferred the considera- 


tion of the revocation of the Rawmarsh Electric Lighting Order, 
1898, for six months from July 30th. 


Salford.—The T.C. has decided to apply to the B. of T. 
for the appointment of an electrical inspector, in accordance with 
the provisions of the Salford Electric Lighting Order, 1890. 


Sevenoaks.—The Kent Electrical Syndicate has informed 
the D.C. of its application for a prov. order to supply the Council's 
area. The Council will take no action. 


Sheflield.—The general manager of the Electric Supply 
Department of the Corporation (Mr. 8. E. Fedden) gives notice to 
consumers that the price of electrical energy for power purposes is 
now from 2d. to lid. per unit. Special terms are offered to 
long-hour consumers; for motors running through the whole of the 
working hours of each day, 14d. per unit will be asked, while con- 
sumers whose motors run continuously day and night will have to 
pay only 1d. per unit. 


South Africa.—llectricity was to have played, and in 
many instances did play, & prominent part in the Corporation 
illuminations in the various towns of South Africa. We learn from 
the Cape mail papers to hand this week, that in Johannesburg, in 
order tocope with the great demand for electric light during the 
festivities, a temporary transformer was erected in the Market 
Square, which was connected with the Brakpan maius, Some very 
elaborate electrical devices were put up in Cape Town; and in 
Port Elizabeth the Town Hall facade was lit with thousands of 
electric lights, the whole of the windows being outlined. At Durban, 
elaborate electrical illuminations on private and public buildings, 


far surpassing anything of the kind hitherto attempted, were shown, 
to the general admiration. 


Spain.—La Sociedad Electrica del Besaya is the name of 
a company which has just been formed in Santander, under the 
auspices of the Compania Iberica de Electricidad Thomson-Houston, 
to put down a plant at Barcena de Pie de Concha for the electro- 
lytical production of caustic soda on the Volta Suiza process. The 
water power of the river Besaya is to be utilised in the generation 
of electrical energy, which will also be utilised for lighting purposes 
in the district. 

The Spanish Ministry of Public Works has approved the use of 
the electricity meter known as ‘‘Le Mars” of the Compania para 
Alumbrado de Poblaciones, of Paris, for use in connection with 
electric lighting installations in Spain. 


Swanage.—A company, to be formed, is to apply to the 


B. of T. for a prov. order to supply clectricity within the Urban 
District of 5wanage. 


* 


Tonbridge,—IJt is anticipated that the electric light will 
be ready for use on August 22nd. An engincer is to be appointed 
at a salary of £150 a year. 


Trowbridge,—Mr. Stevenson, the electric light expert 
cngaged by the U.D.C., has accepted £200 in full discharge of his 
claim for services rendered. All the plans and documents relating 
io the matter are to be retained by the Council. 


Truro.—The Electric Lighting Committee is prepared to 
receive proposals for the electric lighting of the city, on or before 
31st inst. Having considered notices of intention to apply for 
prov. orders from Messrs. Deacon & Co., the United Electric Light 
and Power Company and the Provincial Electric Supply aud 
Traction Company for the purpose of supplying electricity within 
the Council's area, the Committee recommends that the town clerk 
inform them that the Council has already an electric lighting order, 


and will ba glad to receive suggestions from any firm relative to an 
electric lighting installation, 


Watford.—The U.D.C. has received a letter from the 
D. of T., stating that they have no power to authorise the supply 
of electrical encrgy outside the area prescribed by the prov. order 
of 1597. The surveyor and the electrical engineer were, therefore, 
directed to take the necessary steps to enable the clerk to apply fora 
prov. order for the further enlargement of the area of supply. This step 
has been rendered necessary by the great increase in the population 
and extent of the town. Many factories and other large buildings 


have been put up since the last prov. order was granted, but as they. 


are just outside the arca laid down in 1897, the Council is unable to 


supply them with energy. The surveyor is at present preparing: 


plans for a new distributing station and additional office accom- 
modation for the electrical department, which is daily increasing 1n 
importance. At Thursday's meeting the Electric Lighting Come 
mittee recommended that the electrical engineer, Mr. Colebrook, 
should be allowed to take professional work outside his ordinary 
duties, but there was strong opposition to the recommendation, and 
the question was referred back to the Committee. 


Weymouth.—The . C. has decided to keep the powers 
granted to it by the B. of T. for the electric lighting of the borough 
in its own hands, and will apply for a loan to carry out the necessary 
works. The scheme for electric lighting submitted by Messrs. 
Kennedy and Jenkin involves an outlay estimated at £44,800. 
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Worsley.— The Lancashire Electric Power Company has 
asked the U. D.C. if it is prepared to treat for the supply of 
energy in bulk, promising to place the Council on terms of 
equality with Manchester and Liverpool without risk of loss. An 
Electricity Committee has been formed to interview the company’s 
representatives. | 

Yeovil,—The T.C. has referred to a committee an offer 
of £50 a year for a lease of the Council's prov. order. 


~ 


ELECTRIC TRACTION NOTES. 


Beckenham.—The Urban Council has decided to pro- 
mote a Bill authorising it to construct tramways in the town 
to the London boundary, and to confer further powers with regard 
to the electricity undertaking. The surveyor has been instructed 
to prepare a scheme, with estimate of the cost, for the overhead 
trolley and the surface contact systems. 


Brussels.—A visit that our correspondent has paid to 
the new electric power station of the Brussels Tramways Company 
shows that the works are advancing with great rapidity, and from 
the present forward state of things there is every reason to hope 
that the works will be finished within the appointed time—a year 
hence. The future power station occupies an area of seven acres 
close to the Charleroi Canal and the railway—a most favourable 
situation from the point of view of fuel supply. The priucipal 
baildings of the factory are composed of two vast halls, the frame- 
work of which is entircly in metal. The machine hall is 
88:60 metres by 24:50 metres, while the boiler house is 88:60 metres 
by 18 metres. The boiler house comprises 10 boilera of 350 sq. 
metres heating surface each, three of 400 sq. metres heating sur- 
face, and five of 235 eq. metres heating surface. The machine hall 
will be capable of accommodating seven engines of 2,000 H.P. each. 
To commence with, however, only four machines will be installed. 
Mechanical stokers will be employed, and the coal stores will be of 
such a capacity that a reserve supply of three months may always be 
kept on hand. The electric current produced at 6,000 volts will be 
sent as triphase current to the sub-stations, where it will be trans- 
formed into continuous current at 550 volts before it is distributed 
throughout the system. 

Chicago.—We read in the New York exchanges that the 
City Council has engaged Mr. B. J. Arnold to investigate fully the 
Chicago traction problem. He will report on the proposed use of 
conduit lines for seme parts, with overhead trolley for others, also 
subways for the business district, the conversion of cable to under- 
ground trolley lines, the prevention of electrolysis, and many other 
matters are set out for Mr. Arnold to investigate and report upon 
most exhaustively. 

Darlington.—The electric tramway works are now to 
be proceeded with. - 


` Eeeles.--The Town Council proposes to supply all the 
energy required for tramway purposes within the borough. At 
present energy i8 supplied by the Salford Corporation, under an 
agreement rendered terminable by six months’ notice. 


Electricity on Railways,—We learn that rumours are 
current in railway circles that the Lancashire and Yorkshire Railway 
Company are contemplating electrifying certain portions of their 
extensive system in both Lancashire and Yorkshire. An important 
note respecting the proposed electrification of a portion of the 
N.E. Railway appears in '' Contracts Open." 

Exeter,—After inspecting various systems, a deputation 
from the Town Council recommends the adoption of the overnead 
trolfy, because of its economy and greater simplicity, for all routes 
with the exception of High and Fore Streets, the system for which 
is left an open question. The Council is recommended to seek, in 
the present Parliamentary session, powers to construct, equip, and 
work a system of electrical tramways. The Council on Wednesday 
passed the recommendations. There wil! be 11 miles of track, and 
the cost of the scheme, including purchase, is put down at £02,000. 
Estimates are to be prepared. 


Grimsby.—The electrical engineer has reported on the 
first year’s working of the trams. The gross profit is £16,000, or 
33 per cent.on the average capital expended. On the capital 
account, however, there is a net deficit of about £2,000, with a 
farther £1,700 for preliminary charges. 


Hudderstield,—With the opening of the Bradley section 
on 13th inst., the whole of the tramway system has now been elec- 
trically equipped. The receipts for the electrical sections for the 
three months ended June 30th, amounted to £10,947, or 11°72d. per 
mile. The expenditure for the same period totalled £11,275, or 
T707d. per mile, a loss of 35d. per mile. The expenditure included 
£1,658 depreciation, £200 compensations, and £4,740 interest and 
sinking fund. For the montb of June the receipts equalled 12:19d. 
ber mile, but two routes were not electrically completed. 


Johannesburg. — By proclamation the local Town 
Council has power invested in it, giving it the sole right of building 
electric or mechanically worked tramways. 


Lancashire.—At a meeting of the Liverpool Chamber 
of Commerce on Monday, Mr. Waller, of London, outlined a scheme 
whereby the present and the proposed tramlines of the Lancashire 


Tramways Company, with those of Liverpool—which would, when 


completed, cover 400 miles—might be utilised for the conveyance 
of goods by night when not used for passenger traffic. 


Mexico.— Preparations are being made to operate a por- 
tion of the Mexican Railway between Esperanza and Vera Cruz, a 
distance of 179 kilometres, by electricity. Power will be derived 
from the waters of the Metlac River. The line bas the heavicst 
gradients in Mexico. 


Fokio.—A shipment of electrical plant was recently 
made by the General Electric Co., of America, for the 22-mile 
electric traction system for Tokio. It included two 1,200-xw. 
generators and two 1,800-H.». McIntosh & Seymour horizontal 
crogs-compound condensing engines. 


South Shields.—The T.C. is still considering the 
question of its tramways, and at the meeting of the Tramways 
Committee on the 15th inst., the report of the borough surveyor on 
the Lorain Surface Contact system, as now in vogue at Wolver- 
hampton, was considered. There seems some desire to get away 
from the overhead system, but it is probable that the very much 
increased cost of the other systems will be regarded as prohibitive. 
The Corporatien are to promote another Bill in the next session of 
Parliament, and our correspondent says that there is every prospect 
of some of the alternative and minor routes which were in the 
former Bill promoted by the Corporation, being dropped out of the 
coming Bill, and that solely on account of cost. According to this 
report, the mileage has been reduced from 114 to 8 miles. The 
Committce are, however, entirely free as to the system to be adopted. 


Swansea,—The Kingsland contact system for electric 
railways has been broached at the Swansca County Council, and it 
is suggested that the system be tried here. 


Wallasey,—'l'he inventors of the improved life-guard, 
which has been attracting notice in the Wallasey district, arc 
Messrs. A. Hardy & D. Voss, New Brighton, Cheshire. 


Mumbles Railway. Transport, says that an electrical 
accumulator car—the first of a series which are to be used on the 
Mumbles Railway—arrived at Swansea last week for the Swansea 
and Mumbles Railway Company. These cars will be charged at the 
Swansea terminus, and will run in addition to the steam trains. 


TELEGRAPH AND TELEPHONE NOTES. 


African Telegraphs,—The Berlin correspondent of the 
Standard, says that complaints are current that the laying of thc 
telegraph line in German East Africa from Dar es Salaam through 
the interior to Ujiji, cn Lake Tanganyika, where the junction is to 
be effected with the Cape to Cairo telegraph, is proceeding very 
slowly. Last year the 390 kilometres, from Dar es Salaam to 
Mpahua were laid, and this year another 480 kilometres, as far as 
Tabora, ought to have been completed. But as the Reichstag voted 
only half the sum proposed by the Imperial Government, it will 
not be possible to proceed this year beyond Kilimatinde, which is 
only half way to the point of junction with the Cape to Cairo line. 
The Rhodesian Company has been obliged by its agreement with 
Germany to add to its own wire on German territory another one, 
for the exclusive use of the German Colony. 


Duplicate German Atlantic Cable.—We are informed 
with regard to the debenture issue of 20,000,000 marks required for 
the second German-Atlantic cable, that applications for considerably 
over 300,000,000 marks have been received. 


Durahility of Hooper's Core, —The manufacture of tele- 
graph cables is still increasing, and up to the present time submarine 
cables whether for commercial, military, or naval purposes have 
been mainly manufactured on the lines laid down by the “ Summary 
of Principles which should Govern the Construction and Laying of 
Submarine Telegraphs” given in the report of the Government 
Committee, dated Apri), 1861. "Though india-rubber bad been used 
as an insulator before gutta-percha, the results obtained were not 
satisfactory. Gutta-percha had been adopted for all the submarine 
cables laid up to that date, the tabular statement showing that at 
that time 11,364 miles had been laid, but of these a little over 
3,000 miles were actually working. In 1865 and 1866 the Hooper 
india-rubber core was brought into notice by papers read at the 
meetings of the British Association in those years, and though 
gutta-percha has been utilised in nearly all the larger contracts for 
submarine cables, the history of submarine cables with 
Hooper's india-rubber core can show a creditable result, at 
all events, so far as the insulating material is concerned. 
The difficulties met with in insulating with pure india-rubber 
alone bave been almost entirely overcome, and to the late 
Mr. William Hooper is due the credit of having invented and 
manufactured an insulated wire which has proved both efficient and 
durable. The cores of the Great Northern Telegraph Company's 
submarine cables laid in the North Sea and Baltic and the China 
Seas in 1563, 1869, and 1871, have been utilised when picked up for 
repairs, by renewing the sheathing, and in the case of the cables laid 
for the Western and Brazilian and Central Anferican Telegraph Cables 
Companies, the interruptions which unfortunately occurred to the 
maintenance of communication were in no case due to the failure of 
the insulating material. It has been stated that india-rubber would 
absorb water to such an extent that the insulation would not be 
durable and that india-rubber deteriorates with the lapse of time, 
and becomes brittle and friable, when, of course, its electrical 
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properties become seriously impaired, and that the effect of the 
sulphur used for the vulcanisation of the outer layer of Hooper's 
core must injure the conductor. This has not been the experience 
of those who have had most to do with this core, and the reliability 
of the core when treated with ordinary care is confirmed 
in a recent report by Messrs. Clark, Forde & Taylor on a 
short piere of cable picked up this year off Cienfuegos by 
Mr. Keith, of the Cuba Submarine Telegraph Company—part of a 
length of cable between Cienfuegos and Santiago—laid in 1881 
under guarantee of maintenance by the contractor. The pieces 
making up this length were originally manufactured for the Central 
American Telegraph Company, and the insulation had fallen below 
the contract standard, this being due to the tar used in the hemp 
strands forming the outside sheathing. In 1877 Messrs. Clark, 
Forde & Co. tested these pieces of rejected cable, and reported that 
no serious deterioration had taken place since the tests of 1872 aud 
1873, when the cable was first manufactured, and that the whole 
cable had been shipped, sent out, and returned (a portion of it twice) 
without the occurrence of any fault. 

The piece, over ? mile in length, now brought home is 
reported upon by Messrs. Clark, Forde & Taylor under date 
July 17th, 1902:—'' Manufactured in 1873. Laid off Cienfuegos, 
Cuba, in 1881, under special arrangement for guarantee. Picked 
up in 1,350 fathoms, April, 1902. Received at Hooper's Works, 
Millwall Docks, June, 1902. Our tests of this core show that after 
30 years it is still in perfect electrical condition. The examination 
of a foot specimen showed that the insulator was in good mechanical 
condition, and that the copper conductor had not suffered from the 
attacks of sulphur.” 

A more satisfactory testimonial could hardly be desired by the 
inventor. It is to be regretted that his early decease was due to 
the failure of the cable laid for the Central American Telegraph 
Company, to give telegraphic communication between Brazil and 
the West Indies; but, as observed by Mr. Marconi in his latest 
article on wireless telegraphy, '' Results are regarded as the standards 
by which a man's work is judged." 


German Telegraphs.—The Z/ecírical World says that 
the Imperial German Post Office has just appointed a commission to 
go to the United States and study American postal, telegraphic and 
telephone systems. Special attention will be given to the tubular 
mail service. Germany at present is using only small tubes for in- 
dividual letters, and contemplates introducing the American system 
of transmission in bulk by mail to and from the branches of the 
central post office. 


Huddersfield Telephones.—At a meeting of the B.C. 
on 16th inst. it was decided that all previous resolutions of the 
Council and Committees with reference to the municipalisation 
of telephones and the proposed agreement with tbe National 
Telephone Company dealing with underground wires, be rescinded 
or varied for the purposes of the following resolution, viz. :—‘ That 
an agreement be entered into with the National Telephone Com- 
pany for laying underground wires within the Borough for a period 
expiring in 1911, and that the terms thereof be referred to a Sub- 
Committee." 


Indo-European Telegraphs.—In a recently issued 
Blue Book on the progress and condition of India for 1900—01 the 
following particulars are given concerning the telegraph depart- 
. ment. The system of telegraph lines and cables connecting the 
terminus of the Indo-European Company's telegraphs at Teheran 
with the Indian telegraph system at Karachi is controlled by the 
Indo-European Government department. The system comprises 
two sections. The first, called the Persian Gulf section, consists of 
various cables, 1,722 knots in length, running from Karachi to 
. Bushire, and Bushire to Fao, where a connection is made with the 
Ottoman Government line. It includes, also, the Mekran coast 
land lines, 698 miles, with 1,992 miles of wire running from Jask to 
Gwadur, and thence to Karachi. The second section, called the 
Persian section, consists of land lines, 683 miles, with 2,070 miles of 
wire, running from Bushire to Teheran. The Indo-European 
telegraph department algo maintains a line from Teheran to Meshed, 
568 miles, which is the property of the Persian Government. The 
administration of the Indo-European department, which in 1888 
was amalgamated with the general telegraph system of India, was 


re-transferred to London with effect from April 1st, 1893. It has been 


found convenient to maintain separate accounts for this department, 
partly for the sake of comparison with previous years, and partly 
because the conditions under which the Indo-European lines are work- 
ed and the influences affecting the traffic are completely differc- * 
from those prevailing on the Indian telegraph system generali, . 
The financial resulta of working the department for the year 1900—1 
show a total capital outlay of £771,680; gross receipts, £116,825 ; 
expenditure, £56,244; net receipts, £60,581; percentage of net 
receipts to capital, 7:85; percentage of expenditure to gross receipts, 
4814. The capital account increased by £2,944 owing, in great 
part, to the purchase of stores for future needs. The total earnings 
of the department show an improvement of £14,284, as compared 
with the previous year. This is due principally to an increase in 
Indian and trans-Indian traffic, chiefly owing to the war in China. 
The expenditure remained practically the same asin the preceding 
year, increased expenditure on cable maintenance, in particular, 
being counter-balanced by smaller expenditure on signalling and 
line maintenance of the*Persian section. The net result is a profit 
of £60,581, or 7:85 per cent. on the capital, as against 6:02 realised 
the previous year. This percentage of 7:85 is the highest dividend 
yet earned by the department. Under the joint purse agreement, 
the share of the department was £12,553 more than the previous 
year, being £124,421, as against £111,869 in 1899—1900. The 
amount paid into the joint purse for the year under review was 


£134,737. The Australian traffic was somewhat less than in the year 
preceding, the department drawing out of the Australian Message 


. Fund £10,436, as against £10,840. This is an increase of £4,201 


over the revenue derived by the department in 1899 from the 
Australian traffic, before the Fund Agreement was ontered into. 


Indian Telegraphs.—The following statement, taken 
from the Blue Book referred to in the preceding paragraph, refers 
to the whole of the telegraph system under the direct control of 
the Government of India, but excludes the Indo-European depart- 
ment. The system now consists of 55,055 miles of line, 181,833 
miles of wire, and 26 miles of cable. It is interesting to note that, 
in this the jubilee year of the telegraph in India, the earnings of 
the department have exceeded those of any previous year by about 
£38,000; and that— with the single exception of 1897—8, when, 
owing to the disturbances on the North-West Frontier, the revenue 
from State telegrams was exceptionally high—the percentage of net 
revenue on capital outlay has been the highest on record. During 
the year 1900—1, besides £4,827 in respect of military lines and 
equipments taken over by the department, £212,462 were added to 
the capital expenditure, of which the greater portion was for new 
lines, the net additions to the system during the year comprising 
2,146 miles of line, 11,117 miles of wire, and 13 miles of cable. 
The total capital outlay at the close of the year stood at £4,728,228. 
The number of telegraph offices open to the public at the end 
of the year, including railway and canal offices, was 5,173, of 
which 3,942 were maintained by the department. The net addition 
to the number of offices during the year was 230. The whole 
of the annual expenses connected with the telegraphs in India, 
whether incurred on capital account for the construction of new 
lines, or on revenue account for the maintenance and working of the 
system, are defrayed from the revenues of the Government of India. 
In 1900—01, the receipts of the department were sufticient to cover 
both the working expenses and the amount expended on capital 
account, and there was, therefore, no net charge on the Government 
revenues. The total number of paid telegrams sent in 1900—01 
amounted to 6,449,372 as compared with 6,237,301 in 1899—1900, 
showing an increase of 212,071, or 3,40 per cent. The corresponding 
increase in value was £63,974 or 11°50 per cent. 


New South Wales Telephones.— A Sydney newspaper 
says that the New South Wales Postal Department sustained a lose 
of £8.000 in a few years by accepting guarantees in connection with 
the country telephone service which proved to be valueless. 


Rochester Telephones.—Mr. A. R. Bennett has sub- 
mitted a report to the Town Clerk on the proposed municipal 
telephone system for Rochester, Chatham, and Gillingham. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, REPAIRED. 


Latakia-Cyprus .. T xs gs s .. June 20, 1899 .. 
Communication with Carthagena and Barran- 


quilla (Columbia) Dec. 8, 1900 

Trinidad-Demerara No. 1 .. Aug. 27, 1901 .. 
Communication with Bolama .. April 18, 1902 .. 
St. Lucia-St. Vincent .. : an s .. May 8, 1902 8 
St. Lucia- Grenada wa - oe T . May 8, 1902  .. oe 
Dominica-Martinique.. s PIS ae .. May 8, 1902 "m eo 
8t. Lucia-Martinique .. € .. May 8, 1902 


Guadeloupe- Martinique 8 T we .. May 9, 19023 T 
Santa Cruz de Teneriffe to Tejita de Teneriffe July 4, 1902  .. oe 
Puerto Plata-Martinique . En T .. July 10, 1902. ee 
Cap. St. Jaques-Haiiphong .. . July 12, 1902 


Communication with Annam and Tonkin b July 18, 1902 » July M. 


LANDLINES :— 


Route vía Hanekin on Persian territory : . Feb. 24, 1900 ee 
Communication with Tientsin and Taku via 
Helampo " E ea ds HD .. July 18, 1900 
Mexican Government lines to Peninsular of 
Yucatan. . es e e ee July 18, 1902 .* July 19. 


Wireless Telegraphy.— According to an Express tele- 
gram from Brussels, wireless telegraphy has just been established 
between Banana, in the Belgian Congo, and Ambrizette, in the 
Portuguese Congo, a distance of 90 miles. 


- 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Amsterdam.—September 8th. Underground high pres- 
sure and low pressure cable system (three-phase, direct and 
telephone). See “ Official Notices” July 4th. 


Barking Town.—July 31st. Rails, fishplates, bolts and 
permanent way construction for the U.D.C. See “ Official Notices 
July 4th. - 


Belgium.—August 11th. The Provincial Government 
Authorities at Liège are inviting tenders until August 11th, for the 
construction and working of an electric tramway between Seraing 
and Val St. Lamberts. Particulars may be obtained from, and ten- 
ders are to be sent to, Le Gouvernement Provincial, Liege. 


Bexley.—August 9th. Cables, switchboards, battery, 
booster, rotary converter and motors, for electric lighting and 
traction. See “Official Notices” to-day. . 

Coventry.—Electric motors. to be let out on hire by the 
Corporation, See ‘Official Notices” to-day. 

(Continucd on page 151.) 
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THE STEAM ENGINES OF A. BOLLINCEX. 


TgosE who visited the Paris Exhibition of 1900 will no 
doubt remember the Corliss compound engine of 1,000 H.P. 
that was exhibited by Mr. A. Bollinckx, of Brussels, Our 
illustrations show this maker's engines as follows :—Fig. 1, 
engines made for the Electro-Metallurgical Company, of 
Leeds. Fig. 2, the 
above-named Paris 
engine. Fig. 3, en- 
gines for a traction 
station at Charleroi. 
We have received 
descriptive pam- 
phlets of these en- 
gines, which are 
made of two general 
types, Corliss and 
Rider double valve. 
The details of the 
engines are also pro- 
fusely illustrated. 
The first detail 
shown ‘is the four 
part bearing lined 
with white metal, 
the shell being 
cylindrical, and 
placed in a circular- 
bored pedestal, 
English fashion. 
The boss of the 
fly-wheel is bored 
so that when the 
bolta connecting 
the two halves of 
the wheel are tightened, they will clip the wheel upon the 
shaft. No keys are used, and failure has never been 
experienced. Cranks are made either press or shrink fits 
upon the shaft, no keys again being employed. This we 
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Fic. 1.—BOLLINCKX ENGINES AT LEEDS. 


form is employed, with one open side, the cylinder end being 
bolted to the flanged end of the frame, which, with good 
machine work, ensures the alignment of the frame and the 
cylinder. | 

Cylinders are jacketed, the jacket forming the ante- 
chamber to the cylinder, a. system that is. good and sound 
where the jackets are well drained. They are curiovsly put 
together. The valve 
chest at one end of 
the cylinder is cast 
on the liner; that 
at the other end 
is cast on the outer 
casing, and the 
. Junction is effected 
externally by a 
bolted flange, which 
also effects the press 
joint of the liner 
inside (fig. 4). This 
construction is ex- 
cellent. 

The outer surface 
of the liner is either 
cast or machined 
into grooves like a 
screw thread, so as 
to increase the heat- 
absorbing surface, a 
refinement that is, 
wethink, fully justi- 
fied by scientific 
facts, for a surface 
of metal will not 
take up so much 
heat as can travel 
through the metal. Hence the benefit of the Serve tube, and 
the legs of the three-legged pot. Positive lubrication is. 
employed for the valves and cylinders, by means of;the 
Mollerup lubricator, which feeds the lubricant by means of 
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Fig. 2.—BOLLINCKX ENGINE AT THE PARIS EXHIBITION. 


look on as good practice ; too much faith has been placed 
on keys in the past. 

The crank is oxidised as a finish, so as to reduce atten- 
tion toa minimum, i. e., we suppose it is blued. The pin is a 
shrink fit, The frame is variously formed, according to the 
Ue of the engine, but preferably the circular-bored guide 


a ratchet wheel, worm, and wheel and piston. Piston rods 
are forced into cylindrical holes in the pistons, and riveted 
over, and they are also fixed by cylindrical ends to the 
crosshead, and secured by cotters, the end being forced 
up to the bottom of the bored crosshead in the approved 
system, which avoids any tension on the rod. 

F 
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The crosshead pin is cylindrical throughout, and fixed in 
the end of the connecting rod by bolts, the end of the rod 
being split and clamped, by the bolt, on the pin. 
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Fra. 4.—LONGITUDINAL SECTION OF CYLINDER, 


The big end of the connecting rod is provided with a strap, 
secured, however, by a through bolt and dovetail pieces, and 
the brassis set up by a gib and key. Solid ends are also 
employed with a taper block in place of the key, the block 
being drawn up by two screws. 

In the Rider valve engines the back of the main valve is 
bored out cylindrically to take the cut-off valve, which is a 


75 kilogramme-metres per second, and differing but little 


from our own H.P. 

For single-cylinder engines the steam consumption is 7 to 
8 kg. condensing, and 10 to 13 non-condensing. The 
above are for Corliss engines. | | 


For the Rider engines the consumption of a condensing — 


compound engine is given as 74 to 8 kg., and 11 to 18 
non-condensing, and for single-cylinder engines the figures 
are 104 to 13, and 13 to 15 kg. per H.P.-hour when con- 
densing and non-condensing respectively. "The inferiority 


of the Rider valve is ascribed to the large clearances, and | 


to the fact that one valve serves both for admission and 


exhaust, and the cut-off is less rapid. A very large part of 


the inferiority is undoubtedly due to the very inferior 
cylinder drainage of the slide valve, placed, as it is, on the 


side of the cylinder. If a Corliss valve has a special virtue, 
it is the position of the exhaust valves where they can 


effectually discharge water, much of it before it has time 
to go through the process of evaporation during exhaust 
at the expense of the heat of the cylinder metal. 

The Rider valve engine is made in powers up to 100 H.P. 
when compound, and up to 50 H.P. when simple. 

In the Corliss engine of large size, the condenser and air 
pump are placed below the floor, the air pump being 
driven by a lever off the crank pin. Smaller engines 
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Fic. 3.—PowrER STATION OF THE CHARLEROI TRAM WAYS. 


portion of & shell with bevelled ends, and varies the cut-off 
by means of an axial movement, imparted either by the 
governor or by a hand-wheel. 

It is claimed that in the 1,000-H.P. engine, the clearance 
is 2 per cent. only. 

All pins exposed to wear are case hardened to a depth of 
2 to 3 mm., and ground true. The main shaft-bearing is 
babbitted, and the bearings can be removed without moving 
the shaft. 
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are fitted with the tail rod pump. Generally, the construc- 
tion of these engines has been well thought out, and presents 
many points of interest and excellence. 


ELECTRICAL PLANT AT THE DUSSELDORF 
EXHIBITION. 


(Continued from page 111.) 
One of the principal joint exhibits of Messrs. Haniel & Lueg 
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: DÜSSELDORF: SIDE AND]END ELRVATION OF Motor anp PUMP. 


The steam consumption is claimed to be 5} to 64 kg. 
per H.P.-hour condensing compound, a horse-power being 


and the E.A.G. vorm. W. Lahmeyer & Co., is à compe 
pumping plant with electrical transmission. This consis 


ge, 
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750-KW. LAHMEYER ALTERNATOR 


of a horizontal com- 
pound engine run- 
ning at 94 revolu- 
tions per minute, 
and driving a three- 
phase generator 
mounted be. ween 
the cranks. The 
engine is of the 
usual type, with 
trip valve gear, 
bored guides, and 
slippers to carry the 
prolongations of 
the piston rods 
through the cylinder 
ends. The engine 
works condensing, 
and gives 900 to 
1,000 H.P. 

The generator is 
rated at 750 KW. 
at 2,000 volts, 25 
periods per second, 
and is of the same 
type as those pre- 
viously described. 

The pump is of 
the low-speed high- 
pressure two- 
cylinder type, driven 
by an induction 
motor fixed between 
the cranks. The 
capacity of the 
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Part SEcTION anD ELEVATION OF 650-B. H.P. INDUCTION MOTOR. 


pump is 1,200 gallons per minute against a head of 
1,500 ft. at 60 revolutions per minute, calling for a rated 
power of 650 B.H.P. 

The cross-section and elevation of the motor, given here- 
with, will help to show its construction. The stator frame 
is in four parts, with stiffening rings, and teeth on the outer 
circumference for the purpose of rotating the frame, to render 
the winding easily accessible. In order to rotate the frame, 
the stiffening rings are first supported from the shaft by 
means of radial screws, 

The supporting feet are detachable, and the stiffening 
rings are in eight parts, to facilitate the transport of the 
machine into the mine in which it will be installed. 

The greatest diameter of the frame is 5,800 mm.; the 
greatest height is 6,900 mm., and the whole weight of the 
frame, with the stiffening rings, 33,600 kg. The rotor is 
in eight parts, and has an outer diameter of 4,693 mm. It 
is provided with teeth to facilitate turning, and weighs in all 
28,000 kg. 

The outer diameter of the stator is 5,000 mm., and the 
bore 4,700 mm.; 
it is 450 mm, wide, 
and has 48 poles. 
There are 432 
grooves for the 
winding in the 
stator, and 528 in 
the rotor, 

The plant is in- 
tended for the 
Rheinpreussen coal 
mine, Homberg 
a.-R.; the pump 
and engine were 
supplied by Messrs. 
Haniel & Lueg, 
and the generator 
and motor by 
Messrs. Lahmeyer. 

Messrs. Haniel 
and Lueg's other 
exhibits are equally 
interesting; they 
include a cast-steel 
stern post in three 
pieces, weighing in 
all +5 tons, for one of 
the Norddeutscher 
Lloyd steamers, and 
parts of huge nickel 
steel crankshafts for 
the Kaiser Wilhelm 
der Crosse, &c.; 
steel castings and 
machines for mine 
sinking, and other 
heavy exbibits. In 
the Mining Interests Pavilion, amongst other large exhibits, 
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a magnificent 4,000-H.P. horizontal four-cylinder triple- 
expansion engine and pump, for iron mines at Dortmund, is 
shown ; this is designed to force 25 m.? of water per minute 


from a depth of 500 m., the engine being situated below 


ground. "This set will cost about, £28,000. 
One of our views 
shows a four- pole 
20-kw. Lahmeyer 
dynamo driven by 
a rotary steam 
engine, exhibited by 
Mr. H. Wilhelmi, 
of Mülheim a-d. 
Ruhr. This runs 
at 550—025 revo- 
lutions per minute. 
This turbine. 
primarily designed 
for dynamo driv- 
ing, is now ex- 
hibited for the first 
time. It is claimed 
that it possesses a 
very uniform speed 
of rotation, the 
irregularity factor 
being about 1: 
250; the rotating 
part of the turbine | 
acts as a fiy- wheel. Automatic lubrication of the 
bearings is provided, and the loss by friction is small, while 
the wear is also a minimum. No stuffing boxes are 
necessary; and : the machine requires very little attention 
when running. The loss from condensation of steam is 
avoided ; the steam is used expansively, and it is claimed 
that the consumption of both steam and oil is very 


GENEBATOR IN MacarsERy HALL. 


Motor DRIVING Express PUMP. 


WILHELMI ROTARY ENGINE AND LAHMEYER DYNAMO. 


by a piston valve operated by the governor; the speed can | 


be varied by hand while running. ‘The mechanical efficiency 
of there machines is said to be from 80 to 95 per cent.? «1» 
The E.A.G. Ernst Heinrich Geist showed a 150-Kw. 


generator in the Machinery Hall, giving 350 amperes at. 


140 volts, 300 revo- 
lutions per minute, 
The  dynamo is 


zontal engine 
through rope gear, 
the engine being 
built by? Messrs, 
Dietrich & Brack- 
sieck. The dynamo 
has eight poles, and 
four sets of brushes 
carried on a steel 
ring. The latter is 
mounted on a pro- 
jection from the 
lower half- bearing, 
so as to leave the 
cover free, and all 
the arms are on the 
upper half; by 
substituting a 
similar star for the 
^ plain ring on the 
lower half, the brush carrier can be made suitable for eight 
sets of brushes for use with 220 volts. AED 

The dynamo has three bearings, mounted on a’ massive 
bedplate, together with the magnet frame, which is of cast- 
steel, and measures 1,790 mm. in outer diameter. The 
poles are also of cast-steel, with pole-shoes cast on, and are 
of round cross-section, bolted to the yoke; they are 


SWITCHBOARD AT Pump STATION. 


Morons DnarvrsG CENTRIFUGAL PUMPS. 


Messrs. Esser Hensaicn GEIST'5 EXHIBITS. 


small, while the foundations required are simple and 
cheap, and the space occupied is much less than 
with reciprocating engines. -Gauges fixed on the low- 
pressure cylinder indicate the pressures in different 
parts of the apparatus. The steam admission is controlled 


removable without dismantling the machine. The drum 
armature has an outer diameter of 1,150 mm. 

The machine is used for part of the lighting of the 
Exhibition, in parallel with a Lahmeyer dynamo, and is 
controlled by means of a marble switchboard carrying on the 
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front only the measuring iostruments and the handles for 
operating the switches, &c. 

The firm bas other exhibits in the pumping station on the 
bank of the Rhine, where four centrifugal pumps, made 
by Messrs. G. Schiele & Co., of Frankfort, are installed. 
The combined capacity of the pumps is 70,000 litres per 
minute; one is driven by a motor of 120 H.P., another by 
one of 80 H.P., and the other two by 55-H. P. motors. The 
motors are geared to the pumps, which are on a lower 
level, with leather belts, The motors are generally similar 
to the generator above-mentioned, and are controlled by a 
central switchboard fitted with the necessary measuring 
instruments and switchgear, most of the working parta of 
which are fixed behind the board. A number of smaller 
motors, pumps, &c., are situated in the same building. 
All the electrical equipment was supplied by Messrs. E. H. 
Geist. Another of their exhibits was in the Mining Interests 
Pavilion, where a 55-H.P. motor, running ut 220 revolutions 
per minute, drives an “ Express" pump built by Messrs. 
Klein, Sthanzlin & Becker; it is of the same description 
as the 120-H.P. motor in the pump station, but runs at 
a lower speed, so that it can be coupled direct to the main 
shaft of the pump. 

Messrs. Schiele had a large exhibit of fans and pumps, 
including a fan made entirely of lead, for ventilation in a 
chemical works. 

Besides a Schiele electric automobile—of which ther& are 
about 50 in Kóln—fitted with motors by Messrs. Geist, thc 
firm has supplied a three-phase motor to drive a full-size 
rope-way for carrying goods overhead. The motor is of 
10 H. P., ranving on a 110-volt circuit at 1,500 r. p. m., and 
drives the rope through triple reduction gear at the rate of 
2 m. per second. At this speed about 300 tons of material 
can be dealt with per day, over distances up to 13 or 14 km. 
The rope-way is exhibited by Messrs. J. Pohlig A.-G., of 
Koln, who have carried out installations of this kind on a 
large scale in all parts of the world. 


(To be continued.) 
ep 


CONTRACTS OPEN AND CLOSED. 


(Continued from page 146.) 


Dresden, — October 1st. A competition for a safety 
apparatus in connection with the working of electric tramways will 
be decided on the date mentioned by the Communal Administration 
of the town of Dresden (Saxony). Three prizes of 5,000, 3,000 and 
2,000 marks will be awarded. 


 Dublin.—July 29th. The Lighting Committee is 
inviting tenders for a cast-iron subway under the Grand Canal Dock 
for the electricity supply scheme. 


Dundee, — August 1st. Machine tools for electrical 
power station. Apply to Electrical Engineer, Dudhope Crescent 
Boad Works. 


Farnworth.—July 31st. High speed engine and 250- 
KW. generator, switchboard, condenser, &c., for electricity works 
extensions, See Official Notices July 18th. 


Ilford, —August 19th. Combined watering and sweeping 
: Car with equipment. See Official Notices" to-day. 


Kala Lumpur (Selangor 8tate).—August 21st. Two . 


600-11.P, turbines, two 400-k w. three-phase generators, switchboard, 

motor-generators, poles, wire, &c., for transmission line, arc and 

glow lampe, &c., for the Crown Agents for the Colonies. See 
Official Notices” July 11th. | 


King William's Town (Cape Colony).— September 1st. 
Bealed tenders for electric lighting plant, &., as per specifications, 
will be received at the office of the King Electric Lighting and 
Cold Storage Company, Limited, King Willism’s Town, Cape 
Colony, until noon on Monday, September let, 1902. 


Launceston (TASMANIA).—Beptember 15th. The Cor- 
poration wants tenders for polyphase generating, transmitting, 
transforming and distributing ap reconstructing existing 


tus, 
Plant, enclosed arc lamps, &o. See" Official Notices ” May 23rd. 


Leicester.—September 3rd. Tram rails, points, crossings, 
conduits, cables, overhead equipment, bonding, boilers, engines, 
generators, and other power station plant; also electric cars for the 
Corporation. See “Oficial Notices” July 18th 


Maidenhead.—July 25th. Wiring, fittings, &c., for 
the Municipal Technical Schools. See “Official Notices" July 18th. 


Malvern.—August 23rd. Lancashire boilers, engines, 
alternators, cables, transformers, switchboard, &c., for the Council's 
electricity supply scheme. See “Official Notices " July 11tb. 


Manchester.—August 2nd. Quick-break switches for 
tramways department. See “ Official Notices” to-day. 


N.E, Railway.—October 7th. The directors are in- 
vitiog tenders for the complete electrification of about 37 miles 
of standard gauge (double track mostly) line in the neigh- 
bourhood of Newcastle. The contract is divided into two 
sections— (1) electrical equipment of coaches and permanent way; 
(2) high-tension cables and sub-station equipment. For further 
particulars see our Official Notices to-day. 


Newport.—August 20th. Electric generating plant and 
wiring, &c., for the new lunatic asylum at Caerleon. See Official 
Notices" to-day. 


Northtleet.—The U.D.C. is desirous of entering into a 
contract with some company for the working of its electric 
lighting order. See '' Official Notices " to-day. 


Pontypridd.—July 31st. Cables and dust destructors 
for the U.D.C. See “ Official Notices" July 4th. 


Rochdale.—July 28th. Three tramcars with trucks, 
motors and equipment for the Corporation, See Official Notices 
July 18th. 


Roumania.— September 3rd. The municipal adminis- 
tration of Calarasi-Stirbey (Roumania) is prepared to receive 
tenders for the concession of establishing and working the electric 
lighting service of the town. 


Servia.—August 13th. Tenders are being invited until 
August 13th by the municipal authorities of Nisch for the establish- 
ment of a central station for the electric lighting of the town. 


Spain.—August 10th. The municipal authorities of 
Trujillo are inviting tenders until August 10th for the concession for 
the electric lighting of the town during a period of 20 years. Par- 
ticulars may be obtained from, and tenders are to be sent to, El 
Secretario del Ayuntamiento de Trujillo. 


Sto-kport.—August 4th. Ten double-deck cars com- 
plete. See ‘Official Notices " to-day. | 


St. Petersburg. — August 14th. Conduits for the 
municipal telephone system. See Official Notices to-day. 


Swindon.—July 29th. Complete installation of electric 
lighting at Workhouse and Infirmary. See “ Official Notices” 
July 11th. 


Valparaiso.—September Ist. Construction and equip- 
ment electric tramways. Further particulars from the Chilian 
Consulate. 


Warrington. — August 6th. Cables for municipal 
electric tramways. See “ Official Notices” to-day. 


Complete electric 
Bee “ Official Notices " 


Wolverhampton.—August 13th. 
light installation for new union workhouse. 
to-day. ' 


OLOSED. 


Ayr.— The Council has placed a refuse destructor contract 
with Mesers. Meldrum Bros., Ltd. The destructor is to be used in 
conjunction with electric lighting and traction plant. 


Falkirk.— The T.C. on Monday agreed to accept the 
following tenders in connection with the new electric lighting 
scheme :—Steam pipes, pumps, &c., Messrs. Babcock & Wilcox 
(£1,849); balancing transformer, &c., the International Electrical 
Engineering Company (£485); storage batteries, Electric Power 
Storage Company 41, 024 68.) ; switchboard, Messrs. Johnson and 
Phillips (2798); arc lamps, Messrs. Crompton & Co. (£349); cable 
work, Callender's Cable and Construction Company (£2,704 158. 5d.); 
travelling crane, Carrick & Ritchie (£195). The Council has fixed 
the price at 6d. per unit for lighting, and 3d. per unit for motor 

wer. 

P The T.C. has also accepted the tender of the Falkirk Iron Com- 
pany for street lamp-posts at £8 each. 


Fulham.—The Board of Guardians has accepted the 


Hart Accumulator Company’s tender for the storage battery required 
at the Fulham Union electric lighting installation. 
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London.—The following tenders have been received by 
tbe London County Council for the work of laying the stoneware 
ducts for the cables between the temporary power station at 
Loughborough Junction and the Tooting tramways :-— 


J. A. Ewart, Paddington (accepted) .. Es ee £6.173 5 0 
Reid Bros., Wharf Koad, City Road .. ee we 0,003. 7 4 
Clift Ford, Harlesden é "e E ee ; 6.829 0 0 
J. G. White & Co., Cannon Street. is .. 6.499 12 6 
B. Kavanagh & Co., Surbiton .. - oe „ 07218 7 6 
J. Mowlem & Co., Westminster xm z ee 71100 


The successful tenderer is to be allowed to sublet to Hayward 
Brothers and Eckstein the manufacture of the cast-iron materials 
required in connection with the work, 


Walsall.—The T.C. has accepted the tender of 
Messrs. Crompton & Co., Ltd., of Chelmsford, for the supply of 
an additional booster and switch gear at £322. 


West Ham.—The Council on Tuesday accepted the 
tender of Messrs.! Witting Bros., 49, Cannon Street, at the sum of 
£518 per car for the supply of 50 tramcars. The car bodies will be 
by Messrs. G. F. Milnes & Co., the trucks by the Brush Company, 
the controllers by the British Thomson-louston Company, and the 
motors by Messrs. Witting Bros, 


FORTHCOMING EVENT 


Tuesday, July 29th.—At 7 p.m. Institution of Junior Engineers. 
Visit to the Engineering Workshops and Laboratories 
of the Battersea l'olytechnic. Address by the 
Principal, Mr. S. H. Wells, Wh. Sc., on the scheme 
of the London University for examinations in the 
newly-crcated Faculty of Engineering. 


THE CENTRAL STATION ENGINEER. 


T'HE staff of the Lowestoft Corporation llectricity Works had their 
second annual outing on Wednesday, l6th. The steam yacht 
Atalanta was chartered for the day, and conveyed the party up the 
Broads as far as Buckingham Ferry, where various sports were held. 
Luncheon was served aboard, 

On Saturday, July 12th, a gold scarf pin was presented to Mr. 
H. PHILBEY, the mains superintendent, on the occasion of his 
leaving Croydon,to take up a position with Callender's Cable and 
Construction Company. 

The second annual field day in connection with the Southport 
electrical undertaking was held on Thursday and Friday at kew 
Gardens, the character of the proceedings being much the same as 
on the previous occasion. Altogether over 200 persons participated. 

On 18th inst. Mr. T. Tyson was presented with a marble clock and 
bronzes by his friends at the Hartlepools Electric ‘Tramways 
Company, where he has been chief electrical engineer for the past 
six years. He is leaving to take up the chief engineership to the 
Great Grimsby ‘Tramway Company. 


NOTES. 


Warning.—Manufacturers and others supplying clec- 
trical machinery should be ontbeir guard against an individual who 
is playing a very old and mean trick. He calls personally and asks 
for quotations and details for machinery or material under the 
pretence that he has authority from a responsible house to place 
orders. He goes so far as to place a verbal order to be confirmed 
by post later, but having run short of cash he obtains a small loan to 
help him home. Subsequent inquiries prove that the responsible 
house knows nothing of the man, and that the order is a boyus one. 
The game has lately been played by him in the provinces, but 
Londoners should beware as well. 


Obituary.—The death occurred on 20th inst, in 
London, of Mr. J. W. Mackay, the president of the Commercial 
Cable Company. His early ycars were passed quite in obscurity ; 
his position of prominence and affluence resulted from his almost 
phenomenal gold and silver discoveries in 1872, when he was 41 
yearsof age. His name became & household word to telegraph men 
everywhere, by reason of the important and successful enterprise 
into which he threw himself in partnership with Mr. James Gordon 
Bennett in 1884; we refer, of course, to the establishment of 
two new telegraph cables across the Atlantic from the U.S. to 
France, cables which afterwards became part of the great system of 
the Commercial Cable Company. The object with which Mackay 
and Bennett laid those cables, was to reduce the cost of telegraphy 
between Europe and America by fighting the Anglo-American 
Telegraph Company. The Mackay-Bennett cables kept the rate 
down to 6d. for some time, but, says the Times, it was afterwards 
raised to 1s. by an agreement with the Anglo-American Company 
and its allies. It is stated that Mr. Mackay’s position on the Com- 
mercial Cable Company will now be occupied by vice-president 
G. G. Ward, who will carry out the company’s Pacific cable scheme. 

The death occurred last week of Mr. Joseph Pyke, who was one 
of the founders of the London Electric Supply Corporation. 


Diagram of Controller Connections.— A second 
edition of the excellent diagram drawn by Mr. E. A. C Kochs, 
engineer-in-charge at Sheffield Corporation tramways power station, 
has recently been issued. This is intended to enable motormen to 
obtain clear ideas of the complicated apparatus of which they are in 
charce, and should be used, as at Sheffield, in conjunction with a 
course of elementary lectures to the men. The first edition, we 
understand, met with a warm reception, both from those more 
directly interested and from technical schools. The diagram has 
been so arranged as to represent the principles involved in every 
type of series-parallel controller, without restriction to any one 
make, and is so clearly drawn and lettered that any intelligent 
motorman should be able to follow it. We have pleasure in drawing 
the attention of tramway managers to its re-issue. 


The Steam Turbine in America-—Discussing steam 
turbines at the recent Cincinnati Convention, Mr. Francis Hodg- 
kinson, of Pittsburg, said that in that city machines of this cha- 
racter, of an aggregate of over 30,000 Kw., and ranging in size from 
300 to 5,000 kw., were under construction. The speaker cited one 
remarkable instance of steam economy —11^7 lbs. of steam per E. H. p. 
—but admitted that it was given under exceptional conditions, 
which were 165 lbs. boiler pressure, 29 in. of vacuum, and 180° of 
superheat. He said that a steam turbine could compete in price 
with a first-class reciprocating engine, and he thought that the cost 
of maintenance would be exceptionally low. Others questioned 
whether such a long shaft revolving on two bearings only would 
bear up under a continuous load, but Mr. Hodgkinson thought there 
would be no difliculty on that score. On the whole, there was sur- 
prisingly little discussion on this important subject, which is the 
more noticeable, as the central station men in all the larger cities 
are greatly interested in it.— Western Electrician. 


The South African “Melon Patch.“ We quote the 


following from an American exchange, the Age of Steel. It isin- 
teresting as being one of many evidences of the wideawakeness of 
our foreign rivals as to South African possibilities: -“ The revival 
of Trade between South Africa and the United States is already 
beginning to show some lively signs of getting rid of its night-cap. 
Steamship agents are particularly in evidence, and competition in 
freight rates has got its razor on the whetstone. One combination 
sends six ships a month to South Africa with heavy rebates pro- 
mised, and a new family of shipping interests are dispatching two 
ships a week to the same place. There is a big demand for grain, 
and building material, and 10 car-loads of agricultural implementa 
were recently loaded on one ship Africa-bound. And this is but 
the beginning of what may prove to be of vast commercial import- 
ance. Now the gate i8 open, walk into the melon patch." 

We read in another American Exchange that a new association 
has been formed known as the “ Export Club of America." It has 
headquarters in New York City, and the charter membership, 
limited to 500, has nearly been attained. Mr. H. 8. Salt, of the 
Western Electric Company, is one of the vice-presidents. Among 
the companies in membership are the Electric Storage Battery 
Company, John A. Roebling's Sons Company, Milliken Bros. & Co. 
The dues are 810 per year; and the initiation fee, 525. The chief 
object of the club is to act as an export board of trade or exchange, 
with committees for different branches of trade, including the 
electrical. 


Electric Signalling.— The North-Eastern Railway Com- 
pany at Tyne Dock have installed an electro-pneumatic signalling 
system by Messrs. McKenzie and Holland. It consists of 
two electro-pneumatic frames, one of 71 levers and the other of 35 
levers, and it is estimated that if the old style of mechanical 
locking had been adopted, a cabin containing not less than 259 
levers would have been required. 


Shock Accident,—The son of Superintendent Alexander, 
of the Durban (Natal) Police, while working at the local tramway 
electric power station, through some misunderstanding lately 
received a severe shock of over 2,000 volts. He miraculously escaped, 
but one of his hands was badly burned. 


Fuel Oil for the New York Rapid Transit Power 
House.—The Engineering and Mining Journal says it is reported 
that the contracturs who will operate the Rapid Transit line in New 
York City are considering the question of using fuel oil in the 
power plants which are to be built for that line. 


Institution of Electrical Engineers (Dublin).— 
In consequence of the resignation of Mr. F. Gill, who, as we stated 


last week, is leaving Dublin for London, Mr. W. Tatlow, M.A., B.E.. - 


has been appointed honorary secretary to the Dublin Section of the 
Institution of Electrical Engineers, and all communications should 
be sent to Mr. Tatlow, at 20, Fleet Street, Dublin. 


Generating Stations and the Factory Acts.—In its 
first notice of the annual report of the chief inspector of factories 
and workshops for the year 1901, the Lancet comments upon the 
remarks made therein respecting electricity works as follow8:— 

„The increasing number and importance of electrical generating 
works, and the well-recognised danger which threatens those who 
work in them, have engaged the serious attention of the department, 
but, up to the present time, the chief work done by the inspectors 
has apparently been confined to the southern division of England— 
at any rate, the report of the chief inspector for the southern division 
is the only one which is specifically referred to in the chief 
inspector’s prefatory remarks on the question. The whole subject 
ie, of course, a comparatively new one, and it may be of use here to 
describe in brief outline the way in which the electrical industry 
became to some extent under the control of the department. It 
need hardly be said that the generation of electricity as a commer: 
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cial enterprise was not foreseen by: those who framed the earlier 
Factory Acta, and finally electrical works only came within the 
purview of the factory inspectors because they were places in which 
a dangerous trade was being carried on. A committee was appointed 
to advise as to the regulations which should become obligatory in 
factories carrying on this trade, and certain recommendations were 
drawn up, and the attention of. the owners and managers 
of electrical works was drawn to them. In future there 
wil be no difficulty as to the question as to whether elec- 
tric&] generating works do or do not fall within the scope of 
the Factory Acts, for the matter is made clear in the Act of 
1901, which defines as a factory any place in which electrical energy 
is generated or transformed the only exception being that made in 
the case of private houses. The report of Mr. W. D. Cramp, the 
superintending inspector for the southern division of England, 
contains information derived from London, Southampton and 
Bristol, and in addition some valuable notes by Mr. Fearon 
(peripatetic inspector) who visited a large number of electrical 
generating works to inquire and to report as to how far the recom- 
mendations of the Dangerous Trades Committce had been carried 
out. The result of his visits was, on the whole, satisfactory. Ile 
found that the electrical engineers welcomed the recommendations 
as being thoroughly practical, and that in a very great many cases 
they had, as far as possible, adopted them in the management of 
plant which had not been designed with a view to comply with 
them. Mr. Fearon adds three suggestions of his own. The 
first two of these appear to be of special value and the first at 
least is so easy of application and so obvious in intention that there 
seems to be no reason why it should not be immediately and 
universally adopted. It may perhaps be useful to give these recom- 
mendations in crtenso, in the hope that they may be seen by some 
engineers concerned in the work who may not have leisure to 
wade through a big un-indexed blue book. 

1. All spanners or other tools for work on or near live metal should have 
moulded handles and box spanners only should be used. 

2. The cases of all instruments to which there are high pressure connections 
shouldbe earthed for the same reasons as transformer cases are. 


3. Experienced men only should be allowed to work in sub-stations or behind 
switchboards, 


Erratum,—On p. 123 in our last issue, line 3, for 
“5 per cent,” read 35 per cent." 


Liquid Fuel in Southern California,—Though with- 
out coal, the State of California possesses petroleum, boring 
for which is now actively carried on, even to the extent of 
some borings being made in the shallow sea. Californian oil is 
different from other American oils, in that it has a basis of 
asphaltum to the extent of 30 per cent., and this is obtained by 
distillation of the lighter portions, and finds a ready market. The 
wella average 1,000 ft. in depth, and the oil contains about 
6 per cent. of water, the amount of which is tested by putting 50 
cb. em. of the oil into a graduated burette with 50 cb. cm. of 
gasoline. The latter when agitated with the former, appears to set 
free the water globules from their oil envelope, and the water is 
precipitated. Californian oil has a low specific gravity, and a high 
flash point, and loses little by exposure to the sun's heat. Jo use 
the oil, writes Mr. Warren in the Electrical Review, New York, as 
fuel, it ia pumped from store to the furnace supply tank of about 
4,000 gallons capacity, in which it is heated to 80 F. It is next 
made to traverse pipes in the breeching of the boilers, which heat 
it to 190°, and it is then sprayed by steam from burners consisting of 
two circular discs of 14 in. diameter, slotted and so arranged 
that the oil fed by a separate pipe to the lip of the upper disc mects 
the steam at its orifice just under the lip, forming the oil into 
a fan-tail spray of fine particles, which ignite immediately by the 
heat of the brick lining and the bricks on the grate. Xach burner 
will evaporate 3,000 “barrels of water per hour from and at 190°; 
probably pounds i$ intended. The sound of the burners is 
soft, and the flame fills the fire-box. The storage of oil 
requires 40 per cent. less area than coal, and less floor 
space i8 required in front of the boilers also. The cvapora- 
tive efficiency of oil, weight for weight with average coal, is 24 per 
cent. better, and it is aupererogatory to mention the saving in all the 
expenses connected with ashes, brooms, dust, &c., while smoke is 
entirely absent when the air supply is properly regulated, as to 
which, however, it is not out of place to remark ttat oil burning is 
not attempted except under conditions as to refractory furnace 
linings that would make an equal success with coal. 


Municipal Trading at Birmingham.—n conjunction 
with other trades, members of the electrical industry at Dirming- 
ham have protested against the extent to which municipal trading 
is carried on in that city. Ata public meeting held on Friday it was 
stated that the unfair competition on the part of the City Council 
was Crippling private enterprise, and a resolution was carricd to the 
effect that no further extension of municipal trading should be 
made by the Corporation pendiug the report of the Parliamentary 
Committeo, which is inquiring into the principles upon which muni- 
cipalities should be allowed to trade. 


Automobile Exhibition——An International Automobile 
Exhibition will be held in Hamburg from October 3rd to 12th next. 
The show, which is being organised by the Association of German 
Cycle Agents, will be held in the hall of the Itotherbaum Velodrome. 
Particulars of the forthcoming exhibition can be obtained on appli- 
cation to Mr. Lifiler, Dammthorstrasse, 32, Hamburg. 


Molidays,—The works of Messrs. Evershed & Vignoles, 
Limited, at Harrow Road, and those of the Langdon-Davies 


Electric Motor Company, Limited, of Southwark Street, S. E., will 


be closed from Saturday, August 2nd to August 9th inclusive. 


London Electrical Contractors’ Association.—The 
annual meeting of this Association will be held on Tuesday next 
at Anderton’s Hotel, E. C., at 6 p.m. The retiring president (Mr. 
W. R. Woodward) will report on the year's work, and the new 
president will deliver an inaugural address. Previous to this 
meeting an extraordinary general meeting is to be held at 5.45 p.m. 
to consider certain alterations and additions to the rules. The 
mectings are open to non-members. 


Marconi and the Coherer Patent.—Our readers, by 
aid of the articles recently contributed to our columns by Prof. 
Banti and Mr. Sullivan, will be fully cognisant of the pretty little 
squabble which has been raging round the Castelli coherer, as well 
as of the bye-play of Lieut. Solari and Signor Marconi. Lieut. 
Solari said that he brought the new receiver to Signor Marconi, 
and they agrecd to call it “the Italian Navy Coherer " ; further, he 
said that he (Solari) had the right to patent the invention in his 
own name, but he did not actually do so. Whether Solari or 
Castelli was the prior inventor matters not. What does matter is 
the fact that on September 10th, 1901, Marconi lodged an application 
for a patent in his own name, for ‘Improvements in coherers or 
detectors for electric waves." 

What matters still more is the further fact that the following 
notice appears on p. 961 of the Jllustrated Ujjictal Journal (Patents) 
for Wednesday, July 16th, 1902:— : 


“ 1901. 


"18,106. GUGLIELuO Marconi seeks leave to amend the applica- 
tion for Letters Patent, numbered as above, for ‘Improvements in 
coherers or detectors for electric waves, by converting it into an 
application for a Patent for an invention communicated to him 
from abroad by the Marquis Lingi (sic) Solari, of Italy." 


This notice is, we think, exceedingly significant. What was the 
subject matter of this patent specification ? Obviously, it was taken 
out in Signor Marconi's name; why does he now, after the lapse of 
ten months, seek to amend it by substituting Solaris name for his 
own as the inventor? Perhaps Signor Marconi will be kind enough 
to enlighten us upon these points ? 


“A Wonderful Law.“ - We find it somewhat difficult 
to see the point of the implied ridicule of one of our contemporaries, 
on the enunciation of the law differentiating magnetic from non- 
magnetic substances. Our familiarity with  electro-magnetic 
phenomena has evidently not reached the stage where the well- 
known adage would apply, as it seems to us that the consideration 
of the phenomena whose complete explauation is still unknown, 
must necessarily excite curiosity and wonder in the scientific mind. 
Perhaps our contemporary has a complete explanation, satisfying 
both, carefully pigeon-holed. If so, why not? 


Appointments Vacant.—The Walthamstow Technical 
Institute require a teacher of electric wiring ; an assistant engineer 
is wanted at Southend'at a salary of £130. See “ Official Notices " 
to-day. 


Bradford Tramways.—On Tuesday the chairman of 
the Finance Committee reported that, after bearing the expense of 
£6,222 arising from accidents, and writing off £22,397 for deprecia- 
tion, the net result of the electric tramway working to date is a loss 
of £9,104, of which £5,290 has arixen during the present year. Of 
this loss, £6,000 is to be put on the rate for next year. Our corre- 
spondent informs us tbat the Corporation adopts the principle of 
writing off very large deprecintion, and of running the trams at the 
cheapest possible fares, in order to barely cover cost and not to 
make any profit. 


Bangor College,—4A course of instruction in electrical 
measurement and practical electricity is to be commenced in 
October at the University College at Bangor. See our Official 
Notices " for details. 


Canadian Niagara,—Our Niagara Falls correspondent 
writes :—" Ata meeting of the Canadian Niagara Power Company 
held in Toronto, Ont., on Saturday, June 7th, W. H. Beatty was 
elected president, William B. Rankine vice-president and treasurer, 
and A. Monro Grier secretary. The executive board consists of 
W. H. Beatty, William D. Rankine and Wallace Nesbitt. On the 
same day it was announced that the transmission between Niagara 
Falls and Toronto is to be effected at a potential of 60,000 volts. 
Contracts for 12 step-up transformers to be used in this service 
have been awarded to the Canadian General Electric Company, at 
a cost, it is stated, of about $100,000. That a voltage of 60,000 
has been adopted for this prospective transmission is a matter of 
much general interest. The transmission between Niagara Falls 
and Buffalo is now effected at a voltage of about 20,000, the dis- 
tance being about 25 miles. From Niagara Falls to Toronto by an 
all-land route the length of transmission line required will be about 
90 miles. For some little time a scrics of experiments have been 
conducted at Niagara Falls looking to the use of a voltage of 
60,000 on the Toronto transmission line. An experimental line has 
been in service, the result being that when the Niagara— l'oronto 
line is in operation it will probably be the first commercial applica- 
tion of 60,000 volts. The Canadian Niagara Power Company will 
generate current in its plant now in building on the Canadian side 
at Niagara at a voltage of 11,000 and in units of 10,000 H.P. The 
transformers will step up the voltage to 60,000 volts, at which 
pressure it will be hurled towards Toronto. The last transmission 
line erected by the Niagara Falls Power Company between Bufalo 
and Niagara Falls is made of aluminium, and it may be that this 
metal will be adopted for the cables in the proposed Niagara— 
Toronto line. At first 10,000 i.p. will be sent to Toronto, which 
amount will be the product of oue of the big generators to be in 
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stalled in the station. Work on the Canadian Niagara Power 
Company's tunnel and wheel-pit is progressing with rapidity. 
Over 1,000 ft. of the tunnel have been driven, and the wheel- 
pit work is going on with fair progress. The company's hope 
is to have power ready for customers by July, 1903, but this 
does not signify tbat Toronto will have to wait until that time for 
Niagara energy. The relations of the Canadian Niagara Power 
Company and the Niegara Falls Power Company are such, that the 
latter might furnish power from its new wheel-pit and station for 
the Toronto transmission previous to the completion of the 
Canadian plant. This second great wheel-pit and station are now 
well along, and within a couple of months, or by August next, the 
first delivery of power from the station is expected to occur. So 
far as is known, the Canadian Niagara Power Company has not 
announced whether or no it will itself undertake the Toronto trans- 
mission, or whether it will leave this part of the undertaking to 
another company, who might purchase the current at the station, 
and transmit it to the market. It is known that at the last session 
of Parliament a company was incorporated under the name of the 
Toronto and Niagara Power Company. In the name we have a con- 
nection between the source of supply and the consuming market, 
but just in what way this company will be connected with this 
latest undertaking of transmitting Niagara power to Toronto at a 
voltage of 60,000 is unknown. Stretching between Niagara Falls 
and Buffalo there are six copper and three aluminium cables, 
all of them bare. The distance from Niagara Falls to Buffalo 
is not over 25 miles, and it may be accepted as a fact that if 
it is found unnecessary to cover cables on a 25-mile transmission, 
it will be feund equally so between Niagara Falls and Toronto, 
where the distance is 90 miles. If aluminium cables are used 
in the Niagara — Toronto transmission, it is evident that they 
will be of greater diameter than copper cables that would carry 
the same load, and it is therefore quite unlikely that any covering 
of the cables will be attempted. Of the notable power develop- 
ments in this country, it is believed that none of them is using 
60,C00 volts for transmission purposes. Experimental lines have 
been operated at even a higher voltage, but prospects are that 
Niagara will blaze the way in this application, as it has in numerous 
other features connected with electrical advancement during 
recent years. Should power from the plant of the Niagara Falls 
Power Company on the New York State eide at Niagara be trans- 
mitted across the border into the Dominion, and thence to Toronto 
at this high voltage, it will be somewhat of an international 
victory in the application of 60,000 volts to commercial purposes. 
Perhaps a better idea of what itis proposed to do at Niagara in 
this matter of development and transmission of power is 
obtained through comparison with the latest data obtainable as to 
what other notable installations are doing. California has won 
prominence in the matter of going into the mountains for its power 
sources and transmitting the electric current to markets in cities. 
The Bay Counties Power Company has several transmission lines. 
The line to Sacramento is 61 miles long, and carries current at 
40,000 volts. The line to Nevada City is operated at 24,C00 volts, 
and current is carried to Oakland and other places at 40,C00 volts, 
the distance being 140 miles. The Power Development Company 
of San Francisco transmits current 14 miles at 11, 500 volts. The 
Mount Witney Power Company, of Tulare County, California, 
transmits current 65 miles at 17,300 volts. On this line a voltage of 
34,600 is soon to be used. The Utah Light and Power Company 
operate à plant at Ogden, Utah, where the pressure is raised to 
16,100 volts, and transmitted. 38 miles to Salt Lake City. The 
Shawinigan Falls Power Company is now building & transmission 
line between its station and the City of Montreal, a distance of 
about 85 miles, over which it is proposed to transmit power at a 
voltage between 40,000 and 50,000. From this it will be seen that 
the prospective Niagara— Toronto transmission will have features 
that will command attention. In the present station of the Niagara 
Falls Power Company the power is developed in units of 5,000 H.P., 
and the fact that the generators of the Canadian Niagara Power Co. 
will generate current with units of 10,000 H.P. will make them notable 
jn every way. When the Toronto—Niagara transmission line is in 
operation, it is likely that several Canadian cities will avail them- 
selves of the presence of the line to use the current, so that every 
city and town on the route between Niagara Falls and Toronto will 
receive benefits from the transmission of the current." 


NEW COMPANIES REGISTERED. l 


€ Scottish Electrician” Publishing Co., Ltd. (5.135)— 
This company was registered in Edinburgh, on July 4th, by Oswald & Son, 
Edinburgh, with a capital of £1,000in £lshares,to acquire and take over asa 
going concern, the monthly journal known as the Scottish Electrician and 
Electrical World, und to carry on the business of printers and circulators of 
magazines, journals, newspapers, and other publications, wc. The first 
subscribers (each with one share) are: E. G. Tidd, engineer, 25, Gordon Street. 
Glasgow ; H. D. Chalmers, solicitor, 112, Wellington Street, Glasgow: A. M. 
Carstairs, chartered accountant, Glasgow: H. Gill, journalist, 70. Imperial 
Buildings, Ludgate Circus, London, E. C.; Cardine B. Gilt. 70, Imperial Build- 
ings, Ludgate Circus, London, E C.; I. A. Brewer, patent agent. 249, West 
George Street, Glasgow ; and W. Hyde, publisher 34, North Frederick Street 
Glasgow. Number and names of directors not given. Registered office, Albany 
Chambers, Charing Cross, Glasgow. 


British United Tramways, Ltd. /74,281).— This company was 
registered on July 9th, with a capital of £100 in £1 shares, to construct, 
maintain and work tramways, Jight railways, electrical and other railways, 
motors, accessories and i ja ra a to manufacture und deal in horse and 
motor vehicles, to supply electricity for any purpose, and to manutacture tires 
and india-rubber, &c. The first subscribers (each with one share) are:— 
G. Bedford, 419, Strand, W.C., clerk; A. Bradley, Glen Lyn, Ingham Road, 
W. Hampstead, engineer; I. Harlick, 31, Hillfleld Park, Muswell Hill, N., 
clerk; J. C. Bruford, c/o R. Goodman, Broad Street House, E.C., article 


clerk; E. C. Parford, 10, New Street, Kennington, B.E., secretary; R. C. 
Baker, 168, London Road, Croydon, tobacconist; and P. H. King, B. So., 
13, Crawford Street, W. No initial publie issue. Registered without articles of 
association. 


Bath Electric Tramways, Ltd. (74,27%).—This company was 
registered on July 9th, with a capitu] of £230,000in £1 shares (75,000 preference, 
125,000 preference ordinary, and 30,000 deferred), to acquire and turn to account 
any tramways in or near Bath, to work tbe same by electricity, steam or other 
power, to make and deal in carriaxes, motor cars, vars, locomotives, 
accumulators, dynamos, to adopt an agreement with the E.C. Syndicate, Ltd., 
to manufacture, lay down and maintain any cables, wires, and line?, and to 
carry on the general business of a tramway, telephone, telegraph and electric 
light, heat and supply company. The first subscribers are:—V. Caillard, 92, 
Cannon Street, E.. Kt., with 250 shares; J. Sivewright, Tulliallen, Kincardine- 
on-Forth, Kt., K.C.M.ti., with 250 shares; H. F. Clutterbuck, 50, Cornhill, E.C., 
bank director, with 250 shares; H. A. Butters, 43, Threadneedle Street, E.C., 
director of Geneva Electric Tramways, Ltd., and Mexico Electric Tramways 
Co., Ltd., with 250 shares; A. A. C. Swinton, 66, Victoria Street, S. W., 
managing director of Cambridge Electric Supply Co., Ltd., with 250 shares; 
J. E. Huxtable, 14, St. Helen's Place, K.C., 60 icitor, with one share; and A. R. 
Warren, 24, Harrington Gardens, S.W., solicitor, with one share. Minimum 
cash subscription, £115,000. The number of directors is not to be less than 
three nor more than five; the first are V. Caillard, Hon. Sir J. Sivewright, 
K.C.M.G., J. F. Clutterbuck, H. A. Butters, and A. A. C. Swinton: 
qualification, £250; remuneration, £300 per annum for the chairman and £200 
each for ordinary directors (to be increased according to profits). 


British Eastern Electric Power Co., Ltd. (74,20).— This 
company was registered on July 9th, with a capital of 41 000 in £1 shares to 
carry on the business of electricians, suppliers of electric light, proprietors of 
tramways, light railways, steve coaches, keepers of livery and bait stables, engi- 
neers. engine and machinery builders, makers of rolling stock, wharfingers, 
warehousemen, «e. The first subscrihers (each with one share) are:—W. D. 
Hoare, 27, Austin Friars, E.C., East Indian merchant; G. Miller, 27, Austin 
Friars, E.C., East Indian merchant; R. Miller, 27, Austin Friars, E.C., East 
Indian merchant; R. S. Guinness, 14, Charing Cross, S.W., banker; J. Kincaid, 
20, Gt. George Street, Westminster, civil engineer; E. Manville, 29, Gt. George 
Street, Westminster, civil engineer; and J. E. Waller, 29, Gt. George Street, 
Westminster, civil engineer. No initial public issue. The number of directors 
18 not to be less than two nor more than ten; the subscribers are to appoint the 
first; remuneration as flxed by the company. 


Imperial Electric Lamp and Battery Syndicate, Limited 
(14,355).—' This company was registered on July 16th, with a capital of £2,000 in 
£1 shares, to adopt an agreement with P. Plater and E. Munk, and to carry 
on the business of vendors, patentees, or manufacturers of electric lamps and 
batteries, Ke. The first subscribers (each with one share) are:—E. Ellis, 
154. Rosendale Road, West Dulwich, S.E, clerk; A. Sissons, Redcot, Elm 
Road, East Sheen, accountant; F. J. Maker, 48, Wilberforce Road, Finsbury 
Park, N., secretary; H. B. Cutler. 10, St. John's Park. Blackheath, S.E., clerk; 
E. F. Johnston, Cuddersdon, Wimbledon, secretary; W. J. Farrar, 79, 
Broadfield Road, Hither Green, Catford, clerk; and A. H. West, Grove Lodge, 
South Woodford, clerk. No initial public issue. The number of directors is 
not to be less than two nor more than five; the subscribers are to appoint the 
first; qualification, 50 shares. 


London Electromobile Syndicate, Limited (74,324).—This 
company was registered on July 12th, with a capital of £6,000 in £1 shares, to 
acquire and work patents for inventions, registered designs, and similar 
privileges relating to electric and other motor cars, to buy, sell, let and deal in 
and with electric and other motors and cycles of every kind, to provide and 
supply power and light, to carry passengers and goods, &c. The first sub- 
scribers are :— E. J. Clack, Havelmere, Chadwick Road, Leytonstone, electrical 
engineer, with 200 shares; G. J. Anderson, 74, East India Dock Road, Poplar, 
contractor, with 200 shares; G. (:ordon, Lynwood, 5, Vanbrugh Hill, Black- 
heath, chemist, with 200 shares; H. Grimsdall, 22, The Avenue, Hornsey, obief 
clerk of County Court, with 200 shares; G. A. Saunders, 262, Manchester Road, 
Cubitt Town, E., licensed victualler, with 100 shares; J. Higson, 106, East 
Ferry Road, Cubitt Town, E., engineer, with 100 shares; and H. Base, Alkhan, 
Cambridge Park, Wanstead, contractor, with 200 shares. No initial public 
issue, The number of directors is not to be less than three nor more than six. 
The first are E.J. Clark (chairman), G. J. Anderson, H. Base, H. Grimsdall and 
C. Gordon, Registered oftice, 85, East India Dock Road, Poplar, E. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Indo-European Telegraph Company, Limited (3,953).— 
This company’s annual return was filed on May 22nd, when 17,000 shares were 
taken up out ofa nominal capital of £450,000 in 18,009 shares of 425 each. 
£25,000 has been paid up on each ehare, resulting in the receipt of £426,000. 
Mortgages and charges : nil. 


Western Telegraph Company, Limited (6,886) —This com- 
pany's annual return was filed on June 4th, when 207,990 shares were taken up 
out of & nominal cnpital of £2,500,C00 in 250,000 shares of £10 each. 410 per 
&£hare has been called up on 180,000, resulting in the receipt of £1,900,000. 
12105 is considered as paid on 77,930 shares. Mortgages and charges: 
£578,135. 


West India and Panama Telegraph Company, Limited 
(11,116).—This company’s annual return was filed on June „ when 831 
ordinary, 84,563 first preference and 4,669 second preference shares were en 
up out of a nominal capital of £2,445,630 in 200,000 ordinary, 84,568 first 
preference and 10,000 second preference shares of £10 each. 41,275,590 is 
considered as paid. Mortgages and charges, £80,000 


Cuba Submarine Telegraph Company, Limited— (4,710). 
This company's annual return was filed on May 28th, when the entire capital 
of £220,000 in 16,000 ordinary and 6,000 preference shares of £10 each had been 
taken up snd paid in full. Mortgages and charges, nil. 


Sonthport Tramways Company, Limited.—Particalars of 
registered mortgages and charges: date of creation, March 12th, 1902. Amount 
secured, £5,000. Property charged: The company’s undertaking and property, 
present and future, including uncalled capital. Persons entitled to the charge 
J. Hesketh and 8, B. Murray, 5, Threadnecdle Street, E.C. 


CITY NOTES. 


West India and Panama Telegraph Company. 
Limited. 


Tux following is a copy of a circular now being sent out to share- 
holdera in this compauy :— l i 
Sin (or MapaM),—The shareholders have previously been informed that the 


opening of the Bermuda—Jamaica cable in 1898 brought about a difference of 
opinion between the Cuba Submarine Telegraph Company and this company 
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consequent upon our having exchanged traffic with the Direct West India 
Cable Company at Jamaica, when viad“ by the Bermuda route at 
s transit rate, ibis transit rate being less than the local rate, from 
Jamaica to our gtations, and from our stations to Jamaica. The Cuba 
Sabmarine Company thereupon commenced an action at law against this com- 
to obtain a judicial interpretation of the Traffic Agreement under which 
companies had worked since 1870. The oase came before Mr. Justice 
Farwell in May, 1900, and he delivered judgment in favour of the Cubs Sub- 
marine Telegraph Company, whereupon our company carried the case to the 
Court of Ap In June, 1901, the Lords Justices of that Court in effect 
upheld tbe judgment of the lower Court. Acting upon the highest legal 
opinion, the directors decided to peti:ion the House of Lords for a revision of 
the judgmenta of the lower Courts. The judgment of the House of Lords was 
delivered on the Brd ult. confirming the order of the Court of Appeal and dis- 
missing our petition wi:h costs. The result cf this decision is that the company 
is by the injanction of the Courts perpetually restrained from forwarding to any 
lace South or East of Jamaica any message received from the Direct West 
India Company ata rate less than the local rate. A second injunction 
restraing tbis company from entering into or carrying out any 
traffic arrangement prejudicial to the interests of the Cuba Company. 
The directors have no alternative but to obey the injunctions which are now 
in force. They have, therefore, been compelled to no.ify the Direct West 
India Company that, on and after the 16th inst., no messages can be accepted 
at Jamaica from the Direct West India Company for transmi-sion over this 
company’s system, except at local rates, and that no messages can be accepted 
at any of this company’s stations for transmission over the Direct West India 
Company's system otberwise than as local messages destined for Jamaica, and 
at the same rates as those charged to the per public for the same service. 
The directors feel it their duty to communicate these facts to you, and at the 
same time to point out that the financial effect of this judgment is that this 
company has to pay pene een to the Cuba Submarine Company on rosae ie 
exchanged with the ct West India Company since its incoming at Jamaica 
in January, 1898. These penalties amount in the aggregate to many thousands 
of pounds—a conziderable amount of which bas already been provided for out 
of profits of previous half- years, leaving the balance of the penalties and the 
law costs still to be dealt with, but some time must necessarily elapse before 


the exact amonnt is ascertainable. 
R. T. Brown, Manager and Secretary. 


British Electric Transformer Manufacturing 

Company. 
Tus directors’ report for the year ended June 30th, 1902, shows 
that after paying all manufacturing costs and expenses of adminis- 
tration, and providing for repairs and depreciation, there remains a 
net profit of £7,194 128. lld, which, with the amount brought 
forward from last year, viz , £1,960 14s. 11d., makes a total available 
balance of £9,155 7s. 10d. A dividend at the rate of 10 per cent. 
per annum disposes of £4,000; there is carried to reserve fund 
£2,500, and £2,655 is carried forward. The new works at Hayes, 
Middlesex, were completed and manufacturing commenced in 
November last, and the removal of the whole of the plant and 
machinery from the old factory was satisfactorily effected by the 
end of the year, The business is increasing at a steady and katis- 
factory rate. 


The General Electric Company (1900), Limited. 


Tux directors’ report for the year ended March 31st, 1902, shows 
that the net trading profits and income from investments, &c., 
amount to £85,947 10s. 11d., and after deducting depreciation and 
debenture interest, amounting t» £20,800 43. 5d, there remains a 
balance of £65,147 68. 6d. The preference dividend (5 per cent.) 
absorbed £12,500, and the balance is to be appropriated as follows— 


To payment of mauaging directors’ and 
employés’ bonus ies T *. £5,264 14 8 
To psyment of dividend on ordinary 
shares at the rate of 10 per cent. for 
the year ended March 31st, 1902 ... 26,416 0 0 
To reserve account es . 20,966 11 10 
———————— £52,647 6 6 
Considerable portions of the new works at Witton, Birmingham, 
inclnding the engineeriag shops, power house, and carbon works 
are now in operation, and the foundry and tube works are expected 
to be in working order within the next few months. 


The Eastern Telegraph Company, Limited. 


dm Joun Worrz Barry, K.C.B. (chairman), presided at River 
Plate House on Wednesday afternoon over the sixtieth half-yearly 
ordinary general meeting of the above company, and, in 
moving the adoption of the report, which appears on the 
next page, said that the gross revenue of the half-year to 
March 31st was, in round figures, £617,000 as against £624,000 in 
the corresponding period of 1891, or a decrease of £7,000. They 
must remember, however, that they were making a comparison with 
& year which was the second largest in receipts that had ever been 
noted in the history of the company, and they would not forget 
tnat in January last he ventured to say they could hardly expect a 
continuation of the very large revenue they had been receiving in 
the earlier stages of the war. On the whole it was very satis- 
factory that the diminution was not larger than it was. It was 
Pleasant to realise that the commercial traffic of South 
Africa was showing a very marked amount of vitality, 
ànd was increasing in a very encouraging way since the 
termination of the war. With regard to the expenditure, the 
Ordinary expenses for the half-year were £149,000, as against 
£196,000 in the corresponding period, o an increase of about 
or ai £5,000 of this increase was accounted for by the compaay 
having to pay their proportion of the special charges of stations 
ging to the associated companies, particularly upon the new 

Md route to Australasia, bid the Cape, That was a matter they 
me undertaken, and they could not carry out extra stations with: 
Ale ring the expenditure, Other items of increase wero 
oh and wages at and abroad, the maintenance of instru: 
AMT introduction of improvements. The first item wasa 
1 and besides there was such an increase in their 
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ramifications, and, owing to the reduction of tariffs, they had to 

carry a largely increased nvmber of words so that the staff was bound 
to increase. With regard to the increase in the maintenance of 
electrical instruments and the introduction of improvemente, that 
was a matter to which they could not shut their eyes. Improve- 
ments were made and the maintenance of these instruments became 

expensive, and they felt themselves bound to adopt the best 
improvements, not only for getting more speed out of their cablea, 

aud also for the avoidance of errors They could congratulate 
themselves on having kept well abreast of all modern requirements 
in that respect. With regard to the renewals and repairs to cables, 

this year the item was £39,000, as against £416,000 in the 

corresponding period, but this was a saving which might not be 

realised in another year, as it depended entirely on circumstances 

beyond their control The average ratio of total expenses to 

revenue during the past 11 yeara, was 34—8 per cent., whereas in the 

present financial year it worked out at 34:10 per cent., so that 

although their expenses showed an upward tendency, yet the ratio 

was rather below the average. The broad result was that after 
paying debenture and preference interest, they declared the same 
dividend and bonus as usual, and carried to the general reserve 
fuud £175,000, as against £205,000 in the corresponding period. 
Proceeding, the ckairman referred to the protracted negotiations 
which had taken place with reference to the reduction of the tariff 
to India, which had now been reduced to 2s. 6d. a word, and said an 
unjust insinuation had been made, that the company was against 
the reduction, and had welcomed obstacles. He entirely denied 
such a charge, for the reduction came about in consequence of the 
efforts of the company and the India Orfice, and they felt azgrieved 
at being charged with setting about the work in a half-hearted 
fashion. They would have to carry about 60 per cent. more words 
to make up for the reduction in the tariff, but, so far, the increase 
had only been 17 per cent. Oa January Ist the tariff between 
Great Britaio and certain Colonies of Australia was reduced from 
33. 6d. to 33, and as these telegrams had to pas3 through the Straits 
Settlements and the Dutch Indie», they considered it would not be 
fair that the rates between Europe and these places should be higher, 
and therefore, after mature consideration, they had modified the 
tariffs. which reduction had been much appreciated, and they hoped 
that an increased traffic would, in time, recoup them for the loss in 
revenue. The Eastern Extension Company entered into arrange- 
ments with the Colonics of South and West Australia, New South 
Wales and Tasmania for the reduction of tariffs on the principle of 
a standard revenue, and that affected their company also. One of 
the clauses of the agreement prohibited the company from extending 
the same tariffs to Victoria, Queensland and New Zealand. There 
was an undertaking with the contracting Colonies that the com- 
pany should have the right of negotiating direct with their own 
customera, which was very necessary, seeing that some of the 
Colonies had entered into the telegraphic business, but these 
reasonable requirements were refused by Victoria, Queensland and 
New Zealand, and so on; the Commonwealth taking over the whole 
of Australia, the associated companies were in the position of giving 
preferential rates to certain Colonies ouly. Negotiations on the 
matter were now taking place in London, but meauwaile under a 
tentative arrangement made with the Government of the Common- 
wealth of Australia, the tariffs between Great Britain and the 
Colonies of Victoria, Qneenland and New Zealand were rcdu:ed from 
June 1st last. It was a disheartening circumstance, however, that 
the actual number of words carried remained practically the same 
as before the reduction, which should be borne in mind by 
persons who talked glibly as to the immediate answer to a reduc- 
tion of tariffs. Another matter of interest was the report of the 
Inter-Departmental Committee on Cable Communication. The 
associated companies received the report with considerable satisfac- 
tion, as it showed to the public, or ought to show, that the accusa- 
tions made by a certain section against the companies were 
unfounded. It was in all respects a report which recognised the 
services rendered by the company, and matters of complaint: were 
disposed of in a way eminently satisfactory. The fact was that the 
companies had always courted inquiry, because they knew that the 
criticism which appeared from time to time was quite unfounded, 
and was due to ignorance of the actual state of affairs. The only 
case in which the Committee considered the tariffs excessive 
was between th3 Gold Coast ani Nigeria. That was a 
very small trafic carried at considerable cost, but no doubt 
the companies concerned would make a reduction. With regard to 
wireless telegraphy, he had little to say. Certain improvements 
had been, and no doubt would continue to be, announced. They 
were interested in the subject, and closely followed all its develop- 
ments, and if they answered their purpose, as possibly they, might 
for us Saeed short distances, they would no doubt utilise them 
as they had other inventions in the past. At the present time they 
could not say that any system of wireless telegraphy had arrived at 
any state of commercial utility, and they were led to feel that 
cable companies had nothing to fear from the competition of wire- 
less telegraphy. This belief appeared to be shared by the Home 
and Foreign Governments, and was shown by the fact that the 
edd French, Dutch, and German Governments were laying 
cables. 

d J = NN seconded the motion. 

n reply to Mr. Newron, the CHarBMAN said the board were 
making experiments for themselves with regard to wireless 
telegraphy, and were 15 | arrangements for an installation at 
Porthournow. They hoped it would ve possible to communicate 
from Porthournow to their ships, and send orders where to proceed 
for repairing. If these oxperiments were successful in Cornwall, 
they might be ablo to uso wireless telegraphy for towns and islanda 
where 10 was not worth laying cables, 

The report, which roads as follows, was then adopted s= 


! 
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The report states that the revenue amounted to £617,526, 
from which are deducted £149,650 for the ordinary expenses, 
and £39,795 for expenditure relating to repairs and renewals 
of cables, &c. After providing £6,784 for depreciation of spare 
cable, £218 for sundry differences in exchange, and £11,025 
for income-tax, there remains a balance of £410,053, to which is 
added £24,533 brought from the preceding half-year, making 
£434,586. From this there has been paid interest on mortgage 
debenture stock, dividends on preference stock, and an interim 
dividend of 14 per cent. on the ordinarv stock, leaving a balance of 
£320,040, out of which the directors have placed £10,000 to the 
reserve fund for maintenance of ships, and £175,000 to the general 
reserve fund. The directors now recommend a final dividend on 
the ordinary stock, for the year ended March 31st, of 1j per cent. 
and a bonus of 2 per cent., tax free, making a total distribution of 
7 per cent. for the year. The balance of £5,040 is carried forward. 
The revenue includes £27,193 5s., dividends for the half-year upon 
the company’s investments in other telegraph companies. This 
company, in conjunction with the Indo-European Telegraph Com- 
pany, have entered into an arrangement with the Indian Govern- 
ment for the reduction of the tariff between Europe and British 
India on the basis of a partial guarantee of revenue, and of a 
“ standard revenue " somewhat similar to that already adopted in 


© connection with South Africa and Australia. The tariff with India 


was reduced from 4s. to 28. Gd. per word on March ist last. The 
tariffs between Europe and the Straits Settlements and Dutch 
Indies have also been reduced, and urder a tentative arrangement 
made with the Government of the Commonwealth of Australia, the 
tariffs between Great Britain and the Colonies of Victoria, Queens- 
land, and New Zealand were reduced from June Ist. The section 
of cable between Perth and Adelaide, referred to in the last report, 
was successfully established by tbe Eastern Extension Company in 
March last, thus completing the direct telegraphic cable communi- 
cation between Great Britain and Australasia / South Africa. 


City and South London Railway Company. 


THE report of the directors for the half-year ending June 30th, 
1902, to be submitted to the meeting to be held at 71, Finsbury 
Pavement, E.C., on Tuesday next, states :— 

“The receipts from all sources for the past half-year have 
amounted to £80,362 17s, and the cost of working has been 
£35,957 63. 11d., leaving a profit of £44,105 10s. 1d. Inclusive of 
the balance brought forward from December 31st last, the net 
revenue account shows an aggregate total of £45,430 28. 9d. After 
making provision for the debenture stock interest, and the transfer 
to the renewal fund of £2,000, a balance remains available for 
dividend of £34,199 19s. 10d. Out of this sum your directors re- 
commend that the full dividend of 5 per cent. per annum be paid 
on the preference stocks, 1491, 1896 and 1901, and that a dividend 
at the rate of 3 per cent. per annum be paid upon the consolidated 
ordinary stock for the balf- year, leaving a balance of £1,749 
198. 1Cd. to be carried forward to the next account. The following 
table shows tke numberof passengers, exclusive of season ticket 
holders, carried since the opening of the railway, and dividends 
paid in each half-year :— 


Number of | PS 


f Dividend 
passengers T 
Malk 8k e eof Reccipts per cent. 
A 8 (including pcr annum 
ticket season tickets). on ordinary 
holders). Stock, 
£ g. d. 
Ended December 31st, 1890 (11 days) 165,C00 1.768 8 9 Nil 
» June 30th, 1591.. ex ae 2,412 343 19,403 6 9 
„ December Bist, 1891 .. .. — 951400055 ' 19.708 16 6 : 
„ June 80th, 19222. 2814.12. 20,931 4 9 $ 
„ December 3lst, 18992 . oe 3,117.63 22.002 17 5 4 
„ June 30th. 1893.. — .. — . — BBE — 224 6 9 à 
„ December 31st, 1899... M 8 003/351 92 067 111 : 
„ June goth, 1891. T is 3.383.154 9356 n " 
„ December 31st, 1894 , es 3.275 649 i 9:15 0 05 ; : 
„ June goth, 195. 3.113.199 iLe g 11 
is COT Zist, 1895 . EN 9,172,408 1 : s là 
š une roth, 1596.. wie ee 10-67: 24.0 1 
+s „ Zist, 1896 .. es 9080 sts r : 10 
" une 36th, 1597 .. - EM ASTA 3.103 li 
„ December 81st, 1697 . - Bo 20,103 3 6 2 
„ June goth, 1898. 8,47 % J 1 12 10 1; 
„ December 81st, 1898 . » B 467 1 D IB. d 24 
» June 30th, 1599 .. vs E Pa : 26:19 14 10 2 
„ December 81st, 1899 . Yop aan 209 8 0 2] 
„ June 30th, 100 0. 4107/17 25197 14 10 1i 
„ December 3ist, 1900 ` Bole, — 83608 2 g 11 
„ ane ee Te. . 89 41716 9 11 yi 
” Deceniber 31st, 1901 ] » 1 TED 61,013 17 8 12 
ic ne 01 10 9.19255 505794 14 8 | o 
„ * 192,120 76,813 12 8 3 
— ———— 


Total since the opening of the Jine.. 


— — 


88,980,570 £695,720 17 8 


Railway opened f i 

, or traffic 

pixtension to Moorgate op 
tension to Claphain Ca 


December 18th, 1890, 
d February “oth, 1900. 
“The w “tension to Islington opened Noveinier tb. 1011500 

e working of th i i hie 
bas resulted į ne railway since itg i 

in comple i 
considerable 4 a large Increase of traffic, and tea to Islington 
enabled th 57 in tbe j ie, coupled with a 
© directors to rec im EE cm penses, hag 
ment of the lar 

€ openin i Beat 
London Bridge bass 1, the line. The 


dividend that h 


subways at the Ba 
need, and fully justify the 


regret to say that the Dill for the extension to King's Cross, St. 
Pancras, and Euston was, for some reason for which they are quite 
unable to account, reiected by the House of Lords’ Committee, 
As this extension will be of great public utility, and is supported 
by all the public bodies and the large railways concerned, it is pro- 
posed to re-intioduce the Bill in the next session of Parliament. 
The Bill promoted by the City and Brixton Railway for tte aban- 
donment of a portion of their undertaking, in accordance with the 
agreeinent with this company already sanctioned by the proprietors, 
has passed most of its Parliamentary stages, and should shortly be 
ready for the Royal assent. The arbitrator's award in respect of 
St. Mary Woolnoth Church canie before the Court, and your direc- 
tors not being satisfied with the terms of the decision, have decided 
to take the matter before tke Court of Appeal. The agreement 
with the Great Northern and City Railway Company for the joint 
ownership and working of the Old Street station has been finally 
settled, acd that company has paid its agreed share of the cost.” 


The Chili Telephone Company, Limited, 


Tur 13th ordinary general mecting of the shareholders of this com- 
pany was held on Thursday, of last week, at Winchester House, 
Old Broad Street, E.C., Mr. George Keith presiding. 

The CHAIRMAN, in proposing the adoption of the report, said he 
was glad to be able to inform the shareholders that the business of 
the company had been working very favourably during the past 
year. ‘lhe progress made was very similar to that made in the 
previous 12 months. The gross revenue in Chili showed a large 
increase, with a relatively small increase in the expenditure. The 
result was a net increase of income in Chili of 857, 605, or about 17 
per cent. more than it was in the preceding year. A large portion 
of that gain, however, had been required to adjust the business to 
the lower sterling value of the currency ruling during the year. The 
net income, when converted into sterling, came out at £24,340, showing 
an increase of £1,050. The london expenses had increased by £493, 
but, asa sct off to that, the amount received for interest and discount 
increased by 4322. After paying the debenture interest and adding 
the amount brought forward from last year's account, they had a 
balance of £21,720 available. Out of that amount they had trans- 
ferred £7,956 to the reserve, and they proposed the payment of a 
dividend of 5 per cent. for the year—the same as last year—and 
carrying forward 42,733. Turning to the balance-shect, the loss in 
the value of their assets, due to the fall in the exchange, amounted 
to £056, and was taken from the reserve account. Last year £800 
was added owing to the exchange having risen, and the item was 
one that changed from year to year. £7,986 was added to the 
reserve from the revenue of the year as compared with £5,200 a 
ycar ago, and £2,733 was carried to next year's account as compared 
with £2,680 brought into it. On the other side, the capital expen- 
diture showed au increase of £948 and investments an increase of 
£9,549. Altogether he thought the balance-sheet showed a good 
improvement in the finances of the company. As regarded 
the property, a large amount of improvements and extensions 
had been carried out during the year, and aome 163 miles of new 
wire had been put up and equipped. The new multiple switch- 
board which he told them last year they had on order, had now been 
erected and installed at santiago. That had enabled them to 
Improve the service to be given there, and would, no doubt, lead to 
an increase of business. He might also mention that they were 
arranging to put their wires underground in the central part of the 
city of Santiago. During the past year several serious accidents 
were caused in the streets by overhead wires coming into contact 
With electric tramway trolley wires. In order to obviate that 
public danger, a Bill had been introduced regulating electric 
services, which would require telegraph and telephone wires to be 
put underground. The Bill had already been favourably 
reported upon by a Commission of the House of Deputies, 
and now awaited the approval of Congress. As soon as it 
oe P the work of putting their wires underground 
work MCI Pu cost would be heavy, but as the 

end over a considerable period, he thought they 
would be able to meet it withont overtaxing their funds. "The past 
swing ant e ale We date dal oed 
appeared, and th i 5050080 di culties had uow dis- 
Their 18 9 ange had since risen and now stood at 154d. 
for the current year an eae e 


. Mr. AN i 
a ie *NK W. JONES seconded the motion, and the report was 


— 


-— Crompton & Co., Limited. 
lrectors’ report t i 

at Salisbury 1 Trace vite. IAN 292, July 30th 
1902, at 12 o'clock noon read 
herewith the annual s 


paid in January last RE, 
à balance FE i 4 Ber eene lor the year, and to carry forward 


Í The d 2 — 
“<counted for by the fact that during 3 of the aaa 


Ls 


md 
— 


— . be eg GEL 


ede 0. we 0X3 LL l6 


: 


Vol.51. No. 1,287, JULY 25, 1902.) 


THE ELECTRICAL REVIEW. 


167 


year the competition for orders for electrical plant was keen, and 
consequently prices ruled lower than usual The new arc lamp 
and instrument shops are completed and occupied, and it is con- 
fidently expected that the result will be increased economy and 
efficiency in these departments. The old works have been let on 
lease to responsible tenants. The accounts of the Chelmsford 
Electric Lighting Company show a satisfactory increase of profits. 
Mr. Ivor Bevan, owing to the pressure of other business engage- 
ments, has retired from the board of directors, but has accepted 
the trusteeship of the debenture holders, rendered vacant by the 
death of Mr. Samuel Pope, and Mr. Lionel H. Hanbury has been 
elected a director in his stead. Mr. Hanbury's election requires 
confirmation by the shareholders. In accordance with the articles 
of association, Mr. Carleton F. Tufnell retires from the board of 
directors by rotation, but offers himself for re-election. The 
auditors, Messrs. J. H. Duncan & Co., also offer themselves for 


re-election.” | 


National Telephone Company, Limited. 


Tam directors’ report for the half-year ending June 30th, 1902, to 
be presented to the shareholders at the meeting to be held at 
Hamilton House, Victoria Embankment, E.C., on Thursday, July 
31st, at 12 o'clock noon, reads :— 

“The income accruing in respect of the business of the half-year 
amounts to £821,743 88. 7d. as compared with £774,714 10s. 4d. for 
the corresponding period of 1901, being an ircrease of £47,028 
18a, 3d. The working expenses for the half-year amount to 
£479,122 98. 9d., as compared with £453,913 4s. 3d. for the cor- 
responding period of 1901, being an increase of £25,209 ds. 6d. The 
net result for the half-year (after deducting the Post Office royalties 
amounting to £75,577 6s. 7d.) is a profit balance of £267,043 
128. 3d , as compared with £247,645 198. 8d. for the corresponding 
period of 1901, being an increase of £19,397 12s. 7d. The rentals 
carried forward for unexpired terms of running contracts amount to 
£821,997 12s. 8d., as compared with £784,755 14s. 11d. at the cor- 
responding period of 1901, or an increase of £36,641 17s. 9d. Out 
of the available balance of £209,838 4s. €d. shown by the net 
revenue account (No. 3) the board will recommend the payment for 
the half-year of a dividend at the rate of 6 per cent. per annum 
on the first and second preference shares, 5 per cent. per annum on 
thé third preference shares, 6 per cent. per annum cn the preferred 
shares and preferred stock, and 44 per cent. per annum on the de- 
ferred stock, being equivalent to 5 per cent. per annum on the 
ordinary shares now divided into preferred stock and deferred 
stock, less income-tax in all cases. The bcard also propose to 
transfer £70,000 to the reserve fur d, and to carry forward the 
balance of £8,588 48. 9d. Capital Evpenditure.—The sum of 
£303,029 158. 3d. has keen expended on capital account during the 
balf- year in the erection of 9,600 additional exchange and private 
lines, and in the construction of underground works. J)irectors.— 
At the general ‘meeting four directors retire, and, being eligible, 
offer themselves for re-election, viz, Mr. Charles Swain Agnew, 
the Rt. Hon. Lord Harris, Mr. George Hunter Robertson, and Sir 
Albert Kaye Rollit, M.P. Sir James Thomas Woodhouse, M.P., 
has been elected to fill the vacancy caused by the resignation of 
Mr. James Staats Forbes. 4uditors.—The auditors, Messrs. Welton, 
Jones & Co., also retire and are eligible for re-election.” 


Prospectuses, 


THE National Electric Traction Company, Limited, is offering 
shares allotted to it in the City and Surrey Electric Railway 
Company, Limited, for sale. The capital of the company is 
£150,000 in £10 shares, and the company is formed with a view 
to carrying out Acts of Parliament for an electric railway. 
The company has secured the use of the terminus in King 
William Street, equipped with booking oflices, lifts, &c., and about 
a mile of approach railway, including a tunnel under the Thames 
already constructed by the City and South London Railway Com- 
pany. Itisintonded to apply for Parliamentary powers to extend 
the route by lines running through Dulwich and 'l'ooting and Nor- 
wood, Streatham, Croydon, Caterham, Westerham and Redhill and 
Reigate. In the Times Sir Benjamin Baker, whose name was 
quoted on the prospectus as engineer, disclaims any connection with 
the City and Surrey scheme. He is, however, engineer of the 
City and Brixton line. The solicitor also wishes it to be distinctly 
understood that the prospectus ie issued by the National Company, 
and not on behalf of the directors of the City and Surrey Electric 
Railway Company. 

The directors of the Barcelona Tramways Company have issued 
à statement to the shareholders offerirg them for subscription, at 
93 per cent., £51,900 44 per cent. redeemable debenture stock. 


Diesel Engine Company, Limited. 


Ar the second ordinary general meeting held at Cannon Street 
Hotel last week, Mr. Oppenheimer, in moving the adoption of the 
the report, said tat the directors had decided to put the four- 
ttroke proved engine on the English market. Orders had been 
booked for numerous engines, all of which would be running within 
the next four or five months. An arrangement has been made with 
the International Power Company of America to manufacture 
engines for the English market on certain terms. The board was 
lokitg forward to resping a handsome percentage from this 
Source. When the company was started they were considered to 
have sufficient funds at their disposal for experimental and 
acd developing purposes, the intention being to issue further 
shares when the engine was ready to bs placed on the market and 
its manufacture by their own company proceeded with. That time 
had now artived. 


The Direct United States Cable Company. 


THE directors’ report for the six months ended June 30th, 1902, to 
be presented at the meeting at Winchester House on Tuesday, July 
29th, reads: — The accounts for the half-year with the half-year's 
accounts to December 31st, 1901, presented at the ordinary general 
meeting on January 28th last, show the financial result of the 
twenty-fifth year’s working of the company. The half-year's 
revenue, after deducting out-pay ments, amounted to £46,610 6s. 11d., 
as compared with £50,649 19s. 10d. for the corresponding period of 
1901, showing a difference of £4,039 12s. 11d., against the half-year 
under review. The working and other expenses for the same 
period, including income-tax, amounted to £21,515 178. 1d., leaving 
& balance of £25,094 9a. 10d., as the net protit, making with £3,950 
1s. 11d. brought forward from the previous half-year, a total of 
£28,444 11s. 9d. For the corresponding period of 1901, the working 
expenses and other payments amounted to £21,124 17s. 4d. Three 
quarterly interim dividends at 3a. each per share, amounting to 
£27,319 10&, have been declared, and paid during the financial 
year, and a fina] dividend of 3s. per share is now propcsed, together 
with a bonus of 1s. per share, making with the three interim divi- 
dends, 3} per cent. for the year, being a total distribution of 
£39,461 108. After transferring £5,000 to the reserve fund account, 
the balance of £2,196 1s. 9d. on the revenue account is proposed to be 


, carried forward. The reserve fund account, after being credited 
with interest on the investments and amount transferred from 


revenue account, now amounts to £460,383 13s. 11d. taking the 
investments at cost price.” 


Stock Exchange Notices, —The Committee has appointed 
a special ecttling day as under:— Thursday, August 7th, Bourne- 
mouth and Poole Electricity Supply Company, Limited Pro- 
visional certificates for 7,500 6 per cent. cumulative second pre- 
ference shares of £10 each (issued at £1 per share premium), £7 
paid (of which £6 is capital and £1 premium), Nos. 15,001 to 22,500. 
Charing Cross and Strand Electricity Supply Corporation, Limited 
— 40,000 * City Undertaking " 44 per cent. cumulative preference 
shares of £5 cach, fully paid, Nos. 1 to 40,000. The Committee has 
also ordered the undermentioned securities to be quoted in the 
Official List :—Charing Cross and Strand Electricity Supply Cor- 
poration, Limited —40,000 “City Undertaking " 43 per cent. cumu- 
lative preference shares of £5 each, fully paid, Nos. 1 to 40,000. 
Application has been made to the Committee to appoint a special 
settling day in, and grant a quotation to, Willans & Robinson, Limited 
— per cent. first mortgage debenture stock, and a further issue of 
4 per cent. first mortgage debenture stock, in lieu of the 44 per 
cent. first mortgage debenture stock now quoted. 

Anglo-American Telegraph Company, Limited,— 
The bcard has resolved, after placing £6,000 to renewal fund, to 
declare an interim dividend for the quarter ending June 30th, 1902, 
of 158. per cent. on the ordinary stock, and £1 10s. per cent. on the 
preferred stock. There will be a balance of about £2,727 to be 
carried forward. 

Calcutta Electrice Supply Corporation, — Colonel 
Filzate presided at an extraordinary meeting last week, at which a 
res lution was passed for increasing the capital to £500,000, as 
mentioned in cur issue of July 1!th 

South London Electric Supply Corporation.—At 
the directors’ meeting Leld on the 17th inst., the accounts were 
submitted for the nalf-year ended June 20th last, and show a profit 
of £2,548, against a loss of £791 for the corresponding six months 
of last year. 


Dublin and Lucan Electric Railway Company.— 
The accounts of this company for the half-year ending June 30th, 
1902, show that after providing for debenture interest, there 
remains a balance of £857 8s. 3d. Out of this it is proposed to pay 
the usual Lulf-yearly instalment of £100 due to the electric con- 
tractors, to allocate 4200 towards the payment of balance due on 
electrical equipment, aud to pay a dividend at the rate of 5 per cent, 
per annum on the preference shar s, amounting to £475; carrying 
£82 8s, 3d. to next half-year. The receipts show an increase of 
£125, and the expenditure a decrease of £24. 


Liverpool Overhead Railway Company.—The ac- 
counts of this company for tle pact half-ycar, subject to final audit, 
show an available balance cf 49,293, and the directors have 
resolved to recommend pay ment of a dividend at the rate of 5 per 
cent. per annum on the preference shares, and 1 per cent. per 
annum on the ordinary shares, against 2 per cent. on the ordinary 
shares for the corresponding period last year. Balance carried 


forward £3,793. 


Central London Railway Company.—The board has 
declared a dividend at the rate of 4 per cent. per annum for the 
half-year on the undivided ordinary, preferred ordinary, and deferred 
stocks, carrying forward £25,600. 


Westminster Electric Supply Corporation.—Interim 
dividend for the half-year ended June 30th at the rate of 11 per 
cent. per annum, 


TRAFFIC RECEIPTS. 


Blackpool and Fleetwood Tramways.—Weck ending July 19th, £1,179: last 
year, £1,366; decrease, £157. Total to date, 42,350; last year, 43,198; 
decrease, 4813. 

Bristol Tramways and Carriage Company. — Week ending July 18th, £5,264 
last year, £5,006; :xcrease, £168, 
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British Electric Traction Company.—The following returns are issued of the 
~ , undertakings of this company for the week ending July 11th :— l 


UEM o MEL im 
Company. Amount > of ! 
| zi 1 weeks. Amount. Inc. or Deo. 
. oe te | ud FE es 
on ee ee 1 €— — 
Dudley — Stourbridge 769 — 18 . 19,878 2,680 — 
Gates ead ! ee ee | 5 170 — 19,122 2,646 — 
Greenock-Pt. Glasgow 5T4 812 — 12,718 7,454 — 
Hartlepool ee ee 817 28 — 6,429 714 — 
Kidderminster s 147 — 6 8,184 52 — 
Merthyr} ce ee 214 50 : 6,588 — 715 
Middleton ee eo 810 -— — 4 5 — -— 
eee . x 18 T ! po 450 p^ 
00 et ae eo ee — r] — 
Potteries ee 0 1,486 87 — 89,526 1,5834 — 
Southport... : 289 98 — 6.120 2,082 — 
South Staffordshire ; 793 — 23 21,108 700 — 
ee e. à 908 12 — EG 1,415 — 
aunton š — — 1, — — 
. M T 389 20 — 6,781 559 — 
olverhampton Dist, 161 100 — 4,007 2,579 — 
Weston-super-Mare“ 207 — — | 1,676 — — 


1 


Comparison from June 26th only. 1 Comparison from May 8th only. 
t Com son from April 5th only. § Comparison from March 18th only. 
q Not in operation last year. Partly steam. 


Central London Railway.—Week ending July 19th, £6,380; last year, £6,216! ' 


increase, £112, Total to date, £20,378; last year, £18,442; increase, £1,981. 
Miles open, 6. d 


City and South London Railway.—Week ending July 20th, £2,569; last year, 
£1,800; increase, £769. Total to date (8 weeks), £8,176; last year, £5,644; 
increase, £2,532. Miles open, 61; last year, 43. 


Dover Corporation Tramways.— Week ending July 19th, £2€6 11s. 4d.; last 
year, £279 19s. 13d. ; decrease, £13 8s. Id. Total to date, 45,850 ls. 4d.; 
last year, £5,662 168. 24d.; increase, £187 5s. 14d. Miles open, 8. Car 
miles run, 5, 115; last year, 5,128. Number of cars, 11. 


Dublin United Tramways Company.—Week ‘ending July 18th:—D.U.T. 
Co., £4,133 18s. 11d. ; D. S. D. Co, £1,191 17s. 7d. ; total, £5,825 168. 6d. Last 
ear—D.U.T. Co., £4,207 17s. 4d. ; D. S. D. Co., £1,886 98. 2d.; total, £5,544 
. 6d.; decrease, £218 10s. Cd. Aggregate to date, £18,389 9s. 9d.; 

last year, £13,679 15. 11d.; decrease, £88) 12s. 2d. Mileage worked, 46. 


East Ham Tramways.— Week ending July 19th, £526 68. 04d.; last year, £444 
IS. 104d.; increase, £82 48. 2d. Total to date (four weeks), £2,200 8s. 4d. ; 
last year (four weeks), £1,855 10s. 2d. ; increase, £853 18s. 2d. Miles of track 
open, Bi. Car miles run, 11,549; last year, 7,095. Number of cars, 22; last 
year, 14. 


Liverpool Overhead Railway. — Week ending July 20th, £1,633; last year, 
£1,765; decrease, 4168. Total to date, from July Ist, £4,812; last year, 
£5,998; decrease, £486. Miles open, 6 miles 57 chains. (Decrease attributed 
to ss. Celtic being on view at the Canada Dock this time last year.) 


Newcastle-upon-Tyne Corporation Tramways.—Week ending July 19th, 
mileage, 62,822; receipts, £2,782 14s. IId. 

Sunderland Corporation Tramways. — Week ending July 20th, £1,356; last 
year, £1,851; increase, £5. Total to date (16 weeks), £18,756 ; laat year, 
£17,048 ; increase, £1,718, 


STOOES AND SHARES. 


Wednesdsy Evening, 
For some months past the Stock Exchange has not experienced 
such a spasm of weakness as bas been felt during the past week. 
Markets all round have been in a depressed condition owing, to 
some extent, to the many rumours which bave been circulated 
concerning the King's health, whilst a large Transvaal loan has been 
freely talked of. The one bright spot has been the Yankee depart- 
ment, in which a general rise has taken place. Home Railways 
have been no:exception to the rule, the half-yearly dividends so far 
announced failing to impart strength to the market. South-Eastern 


Stock has fallen, on the damage to the Chislehurst tunnel, which 


seems to be more serious than was at first anticipated. Central 
London Stock is down 1 per cent. at 1105—108,fas is also City and 
South London stock at 72—74. 

Our list of Electricity Supply Companies can only boast three 
alterations this week, two of which are on the upward grade. Very 
little business has been passing in this department, and what has 
been done is of an unimportant nature. 

Blackheath and Greenwich Debenture has experienced a sharp 
rise to 103—106, on which basis a small quantity of stock changed 
hands. Charing Crets Ordinary and Preference exhibit no altera- 


tion, and the Debenture is unchanged at 105—107. A settlement 


has been ‘fixed for Auguet 7th forthe City Undertaking 43 per cent. 
Preference shares, which are also to be quoted officially from that 
date. In Chelseas, Citys and Countys, no variations have to ke 
recotded, and the amount of business done in each concern has 
been wry small. A good deal of business has been passing in 
Edmundson's Ordinary, and the Preference at 6— 6} are well sup- 
ported. London Ordinary and Preference have been dealt in, but 
only to a small extent. The Debenture has been picked up by 


. investors at 94-97. Metropolitans ate a dull department, and 


- 


have yielded $ at 16$—10j. Bt. James are stationary at 14479154. 
1t is interesting to Aha that aah 8 5 from the omer 
electticity sold by this company duriag the quarter ended: Mids 
aae fo shows An increase of about 46, 000 over the sop 


responding period of last year. Mouth Londons are unchangad, 


altbongh the report for the half-year ended June shows a profit of 


over £2,500 as against a loss of nearly £800 for tle same period 
of 1901. The settlement in Bournemouth and Poole second Pre- 
ferences has been fixed for August 7th. Not much dealirg has 
taken place in these shares, a few bargains being bocked for tke s/a, 
The price is par—1 pm. over the issue price. Hove Electric have 
come in for some attention, but there hag never been much of a 
market in them. 

Industrials have suffered in sympathy with other markets, and 
several alterations have to Le roted. British Electric Traction 
Ordinary and Preference have been freely dealt in, and both close 
higher on the week. We understand this company has offered a 
high price to the Aston District Council for its tramway service in 
that district. British Insulated Wire Ordinary have not moved, and 
the Preference are the same as last week. Brush firet Debentur 
has risen 1 per cent. to 102—105, while a fall of the same exten 
leaves the second Debenture at 94—99. It will be remembered tha 
a little while ago the British Electric Traction Company formulated 
a scheme for buying up the Brash Company by giving one B. E. T. 
Ordinary share for 10 Brush Ordinary shares, and one B. E. T. Pre- 
ference share for six Brush Preference shares. We understand that 
the papers relating to this exchange are expected shortly. 

Electric Construction Ordinary mark an advance of j at 14—2, 
but the Preference and Debenture do not move. Henleys Pre- 
ference shares are quoted } lower at 5}—3. Telegraph Constructions 
are 35—38, and the Debenture at 102—105 keeps steady. The 
Dublin Tramways half-yearly report shows only emall increases 
over last year. The interim dividend of 5 per cent., however, is an 
improvement of 1 per cent. over the corresponding period of 1901. 

The North Metropolitan Tramways results fcr the half-year to 
June show aloes of over £2,C00, as against a profit of £9,200 for the 
corresponding period of 1901. The same excuse is now given as was 
made last year, namely, high cost cf forage, and increased rates and 
taxer, The number of passengers carried is only half a million 
less than before, and from the shareholder's point of view; tke 
whole matter certainly needs elucidation. By the way, out of the 
111,000 shares in existence, 78,000 have been converted by the 


. British Electric Traction scheme, and the remaining 33,000 atill 


retain their interest in the old concern. 

The reconstruction scheme of the River Plate Electric Light and 
Traction Company has been published. The new company is to be 
formed by the City Safe Deposit and Agency Company, Limited, 
and stockholders in the old concern are to receive in exchange for 
every £100 stock 66 per cent. of 5 per cent. Debenture stock (not 
counting fractions of £1), 33 per cent. of 6 per cent. £1 Preference 
shares (not counting fractions of £1), and 15 per cent. of £1 ordi- 


` nary shares, the last named being the arrears of interest on the old 


Debenture stock. 


Not much has been doing in the telegraph section, and, on the 
whole, prices keep much about the same. Anglo-American 
Deferred stock bas again fallen }, and at 64—7 is rather a shaky 
market. Commercial Cable is unchanged, and the same may be 
said of Direct Spanish issues. The Eastern Telegraph dividend of 
7 per cent. is the same as for the past five years, and the Ordinary 
stock remains at 120—130. The Preference stock has fallen a 
point to 87— 90, the Debentures rising a like amount to 108—112. 
The Eastern Extension Debenture has moved upwards to 109—114. 
No change has occurred in Globe Telegraph Ordinary, and the 
Preference at 13 keep steady. The only changes in National Tele- 
phone issues are a rise of 1 per cent. in the Deferred stock anda 
fall of a point in the6 per cent. second Preferences to 11—13. We 
&re told that the service in London Wall will be in working order 
in a day or two. United River Plate 5 per cent. Debentures have 
fallen two points to 101—104. West India‘and Panama 5 per cent. 
Debentures have recovered a portion of their fall of the previous 
week, but the Ordinary and first and second Preference are quoted 
lower. 

The City and Surrey Electric Railway prospectus is the finest 
collection of clap-trap we hase seen for many a day. For some 
time the prospectus has been widely circulated, but still bears the 
sign, Private, not for circulation." The document informs us that 
the shares are offered on account of tke National Electric Traction 
Company. The prospectus very carefully states that a thousand 
millions sterling is invested in British railways, and also quotes thé 
prices of various successful traction companies. Quite irrelevant in- 
formation except to catch the unwary, as everyone must know that 
the construction of such a line would cost a huge sum, and when tke 
amount asked for is only £150,000, the humour of the situation 
becomes apparent. No doubt the proverbial widow and country 
parton bave been much impreseed by the flowery language of the 
prospectus, but, we hope, without disturbing their banking accounts | 
of conree the man of business "winks the other eye," having 9 
laat discovered (as one of onr contemporaries terssly puta it) what 
waste-paper baskets were really made for, 
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SHARE LIST OF ELEOTRIOAL OOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Jum 
M NAME, or Dividends for | Closing Closing durin 
ime. care] sho ine three em | Viro | Tunes e > 
1899. | 1900. | 1901. Highest, | Lowest 
62,300 | African Direct Telegraph, 4 95 Debs m € .. | 100 |... 5s .. | 98 —102 98 —102 e aes 
25,000 | Amason Telegraph Co.’s shares, Nos. 1 to 25,000 . . 10| vee - T 34— 443 | 34— 43 evs ees 
119,700; Amason etis pope % oe Nos. 1 to 1,250 Red. -. | 100]... 36s .. | 70 — 80 70 — 80 E m 
804,780 Anglo-American sec T eee eee bee Stock 73/6 3 61s. 46 — 49 46 — 49 461 ru 
8,097,640 Do. do. ” 6 % Pret e 05e Stock 6 9516 6 % | 90 — 92 90 — 92 92 | 90i 
8,007,640 Do. do. Deferred e 0c o [Btock|£1 7s. | 5s. 28 | 62— 72 | 64— 7 a is 
44,000 Chili Telephone, Nos. 1 to 44,000  .. so d D. Di 695| 57 S¥— 44 | 3$— 4i 4b | o 
14,333,9008| Commercial Oable — ... $100 | 8 is .. |165 —170  |165 —170 MIR eve 
1741099] Do. do. Benign 500 ) your 4 4% Deb Stack Red. |Stock| ... | ... 85 — 97 | 95 — 97 96 | .. 
16000 Cuba Telegraph i e „ 10 7 5| s we. | 4— 5$ | 4— 54 | ie 
Do. 10 % dim "n QE. ue. — e a OL slo .. |12$— 13} 121 — 133 f 
11051 e| 5[495[495, |. | 248— 33 23— 333. 
6,000 de rr. r4 Own. Pret. ., iet ees 5 eee see TID 78— 83 74— 8$ soe abe 
60,7105 Direct Unite Brates Oable . .| 20 |34% | 88% |34% 10 — 11 10 — 11 cee Wt, eds 
pispo ee Wen Panis; Cable, dir %, Beg. ENS 100 | .. | a | . | 99 —202 | 99 —102 e 
4,000,000 | Eastern Telegraph, Ord. Stock "A cac Stock 7 % 7 * d % 120 —130  |120 —130 | 124 | 122 
1,930,807 Do. 34 95 Pref. Btock iex dese a 100 | es 88 — 91 7 — 90 88 | .. 
1,432,968] Do. 495 Mort. Deb. Stock Reed. |Btock| ... 107 —111 108 —112 | 1104 1093 
$00,000 | Eastern Extension, Australasia, and China Telegraph  ...- ak 7% 7 v d * 12 — 13 12 — 13 123 | 12 
700 000 Lem and South African Telegraph, 4% Mort 50 100 519 . .. 100 —103 100 1s | ... 
100000] — Do. 4 % Beg. Mt. Debs. (Mauritius Bub.) 1—8,0 000 "-- .. |100 —103 100 —103 e URS 
180,287 | Globe Telegraph and Trust ... WR A 10 61295, | 5135 |. ... 81— 93 | 84— 9j 9 r. 9 
180,042 Do. do. 6% Prein. 10 | .. |124— 134 | 124— 134 133 | 12H 
150,000 gef iren eiii p ed ee ge unc ..| lO} .. 1539235 | ... 125 — 27 25 — 927 288 ea 
and Berm e, 4 at Mort. Debs., — _ 
70,100 within Mos. 1 to 1,200, - 100 | . | . |99 -1602 |99 —102 
17,000 | Indo-European Telegraph .. ..| 251109, |10 % (10 % 37 — 41 |37— 41 
100,000! London Platino-Brasilian Telegraph, 6 % Debs. 100 | ... T .. |100 —104 |100 — 104 
72,680 Montevideo Telephone, Limited, Ord., Nos. 1 to 72, 680 . 1l|9j : t— 43 i- 3 
86,492 Do. do. do 5% Pref., nor 1 to 86,493 1/5 1 i— 1 i 
983,333 | National Telephone, Pref. Stock .. | 100 | 5 5 5 Y 95 —99 95 — 99 97 95 
200,000 Do Pref. sharenn 0 2| ..| 3i 38 | 48— 43 4— 47 po m 
1,966,067 D Def. Sto enn 100 60 64 xd 55 — 59 | 56 — 60 59 55 
15,000 Do. € b Owm. lst Fre... . | 10/86 6 695,|12 — 14 |12 — 14 id " 
15,000 Do. t % Oum. 2nd Pref. .. — .. 10 6 6 6 12 — 14 | 11 — 13 " 
250,000 Do. 5 Y Non-cum. 3rd Pref., 1 to 250, 00 5 5 5 5% 4j— 53 42— 5 575 
5000, 000 Do. a % Deb. Stock Red. m Stock 34% 33 à 94 — 97 |94 — 97 8 ; 
500,000; Do. 4 95 Deb. Stock Red... - 100| ... 4 4% |102 —106 |102 —106 
171,604 | Oriental Telephone and Elec., Nos. 1 to 171 504, fully paid 15 6 6 7 — Mà 44— 1 
100,000] Pacific and European Tel., 4 % Gaar. Debs., 1 to 1,0000 ... | 100 | ... | .. | «. 99 —102 | 99 —102 l 
11,829 | Reuter's. m „ MW. C aee 85 5 V .. 64— 7h 63 — 7 a 
3,903 Bubmarine Oables Trust iss s TN "T .. |Oert| ... -— „ {110 —120 110 —120 Pa "T 
$8,000 | United River Plate Telephone j 5 7 SV T 4i— baxd] 48— 5} e e 
40,006 Do. do. 5 y% Oum. pret. Nos 1—40, 000 5 eee oes oe 44— 5 44—- 5 42 TT 
179,947: Do. do. 5 Y Debs. . S Stock k .. 103 —106 101 —104 | 1024] ... 
165,600 | West African Telegraph, 5 % Debs... 100 | .. | «. . |100 —103 100 —103 D is 
80,008 | West Coast of America, Nos. 1—30,000 and BS, 001—539, 008. 93| .. | is i— 8 i— 8 PA a 
150,000 Do. do. 4% Dets., 1—1 „500 gua. by Bras. Bub. Tel. | 100. .. | 97 —1CO | 97 —1CO i si 
307,990 | Western Telegraph, Ltd., Nos. 1—207,930 .. 10 7 7X. |114— 123 | 114— 123 114 | 11 
75,000] Do do. 5, Debe. end series, 19000. 100 .. |101 —104 101 —104 5 p 
048,777! Do. do 4 % Deb. Stock Red. - 100 ... x .. | 98 —101 98 — 101 100 98 
88,921 | West India and Panama Telegraph .. se ..| 10| IV. oe .B— f +— 43 is cas 
84,563 Do. do. do. 6 % Oum. 1st Pret. .. | 100 2b 5ł— 52 4$-— bi " S 
4,669 Do. dc. áo 6 X, Oam. 2nd Pref... | 10 n 34— 4à | 3— 4 - ae 
$0,000! De do. do. ô % Debs, Nos. 1 to 1,800 | 100 | = | e | .. |97 —ico |99 —10 | .. | ... 
ELECTRICITY SUPPLY COMPANIES. 

JJ ³ St De aser iude i Rs adi nis capri ( RN m m he 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. : Gs » | 7a i— 3 i— 3 m pn 
100,000 Do. 44%, 1st Deb. Stock, Prov. Certe | 1b .. 100 —104 |103 —106 |. .. bs 

19,661 | brompton & Kensingtor Elec. Lt. Sup., Ord., 101 to19,761 5.6 * 6 * 182, 9 — 9$ | 9— 94 | .. dis 
20,000 Do. do. 7 % Cum. Pref... B "n d. "M 9— 94 | 9— 94 | .. m. 
50,000 Sharing Cross and Strand Electricity Bupply m 59 9 N 10 | 9— 10. 9 — 10 98 | .. 
50,000 do. do do. 4495 Cum. Pret. 5:1. ss x is 54— 52 | 51— b 573 
,000 Do. do. do. * Deb. Steck Red. | 100 | ... | ... .. |105 —107 1105 —107 | 105i 
34,000 '*Ohelses t leonie Supply, Od. PD | 56 Y 51 4% | 54— 52 | 51— 57 55 
160, 0007 do o Deb. Stock Red. ... (Stock) ... | ... .. 109 —112 1109 —112 85 
70,679 | City at London Tuak Lighting, Ord. 40,001— 110,579.. 10 | 4 0 & 5% | 8— 93 | 8$— 94 
40,000 Do. : Oum. Pref., 1 to 40,000 . 10 | 6 6 — | 114— 12h | l1là— 123 
400,000] Do. Deb. Btock, Berip. (iss. at £115) all pad... .. 122 —127 122 —127 
200,000 Do. 440 2nd Deb. Stock, Prov. Certs., all paid 1ob0 ... | . 101 —104 101 —104 
40,000 | Ooanty of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | 4 I. 45 8 — 9 8 — 9 
20,000 Do. do. do. 6 % Pref., 40,061—60,000 | 10 | 6 6 — | 114 — 123 | 114— 123 
400,000; Do. 43 % Deb. Stock, Prov. Certe (al paid) Rd. Ne a .. |108 —111  |109 —112 
35,500 Edmundson's Elec. Corp., Ord. Shares e 56 7 7 6 — Shxd 6 — 6} 
20,000 A do. 6 x Oum. Pref. "n Ws ews ose a 6 — €4 6 — 64 6} 
OE 1 do. 4j % let Mort. Deb. Stock... | 100 TRES HE —108xd105 —108 | 107 
' ensign and Knightsbridge Electric, Ord. — .. 5 117 1 10 0 — 11 10 — 11 d E 
90,000 do. hài do. 495 Deb Btock |Btock| .. | .. | ... 101 —104 101 —104 "n E 
110,000 London Blectric Bapply Mr a Limited, Ord. ... 3| *. ies see 11— 12 11— 11 ig .. 
49,840 do. do. 6 % Pref. 5 2 ae m 4— 44 | 4 — 4 B p 
250,0007 do. do. 4% 1st Mt. Db. Btock Rd. Stock .. |94 — 99 24 — 99 954 | 95 
98,769 u. re Blectris Bu ly, 101 to 62,500 10 6 6 X | 64% | 16 — 17 | 154— 166 | 164 ... 
220,0007 t Mortgage Debenture Book. eb coe |o |o 109 —113 109 —113 i d es 
250, 000 Do. ie Mort. Deb. Stock Red. Stock — 98 —101 | 98 —101 es 
8,662 | Notting Hill Blectric Lighting E ..| 10|7 7% |6 134 — 144 133— 143 a 
10,000 | Bt. Jamon’s and Pall Mall Electric Light, Ora 5 142 1710 143 144— 153 | 144— 154 158| .. 
20,000 Do. do. 7 x Pref. 20,081 to 40080 | 5 7 F 7 7 81— 91 | 8)— OF | .. . 
150,0003, Do. do. 84 & Deb Stock Red. .../100/ ... | .. 97 —100 | 97 —100 a 
12,000 | Smithfield Market me ewpply, e| 5| „ | M- 22 | 18— zu 
60,00C3 Do. « % Deb. 5 se 100 — |80 — * 80 — 90 a 
1 South London Electricity Bu iy, Ord. - E x ber 24 — 21— 3 21 22 
00,518 | Westminster Blectric Bepply, si 5 15 4 163% 103%, "O$ - n 103 113 | 114 | 111. 
* Subject to Founders Shares t Quotations on Liverpool Stock Exchange, 
Unless otherwise stated all shares are fully paid. | Dividends paid in deferred share warrants, profits teing used as capita), 


Dividends marked § are for a year, consisting of the latter part of one year and the first pari of the next, 


..m — "y. 


i 
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SHARE LIST OF ELEOTRIOCAL COMPANIES. O !. 
ELECTRICAL RAILWAY, MANUFACTUBING, AND INDUSTRIAL COMPANIES. ei 
Btock = Closing Closing Business done 
Present Dividends for ti tation k end 
8 NAME, qot, telam ihres ean. | Jilz nn. Jug . mereri 
1899. 1900. 1901. Highest-| Lowest, an 
20,000 | British Aluminium 7 Y Cum. Pref. . usd 330 0 5. a bee 4— 5 4— vis 955 
800, 0002 Do. do. 5 Y 1st Mort. Deb. Btock Red. .. |Btock| ... "€ " 83 — 88 83 — 86 e ds 
62,074 British Electric Traction - ..| 10| 8% 9 * 9 7 12 — 13 124— 134 12110 12$ 
90,000 Do do. 6 Y Cum. Pref. TT 10 aes see TT 12 — 123 123— 12i 128 128 
600,000? Do. do. 5 % Perpetual Debenture Stock Stock 124 —127 124 —127 126 1253 
70,000 | British Insulated Wire Ord. . dat iss iei sis 5 | 20 * 15 E 10 o X 71— 83 74— 8% ee - 
70,000 Do. do. 6% Cum. Pref. vee ane is 5| . = 54— 6 xd. 54— 6 wisi 30 
50,000 JBrowett, Lindley & Co. (1899), Ord. 10 ee see ft tea A) Aes 8 9 . | 13s. to 15s. | 138. to 1565. iis 
50,000 J 6 9 Cum. Pret. T tee £1 ses 6.95. x. 16/6 to 17/0 | 16/6 to 17/0 T "x 
105,731 Brush Elecl. Enging., Ord., 1 to 105,731 ša ses 2 54%| 5 95, Nil 13— 13 13— 18 lis .. 
150,000 Do. do. Non-cum.6% Pref... .. ~| 2| 6% 6093925 | 1#— 22 | 1à— 2 11 .. 
125,060! Do. do. 44 % Perp. Deb. Btock I eee Btock ees TT eee 101 —104 102 —105 ees TT 
125,0002 Do. do. 41 PC Perp. 2nd Deb. Stock .. Stock ... e .. |95 —100 | 94 — 99 NN MN 
80,000 | Usllender’s Cable Construction shares, Nos. 1—30,000  ... 5 15 Y 15 %| 20 %| 153— 164 153— 161 $i js 
40,000 Do. do. 5 % Cum. Pref, ee ees 5 eee TT TII 54— 6 54— 6 5p eee 
90,0007 Do. do. 44 % 1st Mort. Deb. Btock Red Stock ... TT . |109 —113 109 —113 109 um 
1. 969,800 | Central London Railway, Ord. Stock «is ai S. Stock) ... ns : 951106 —109 105 —108 1074 | 1061 
440, 100 Do. do. 4 y 4 Pref. Stoch eee eee Stock eee TIT 107 —110 107 —110 1073 eee 
440, 100 Do. do. Def. do. ee- eee ees Stock "PT "TM 103 —106 103 —106 104 "es m 
. 855,000 | City and South London Railway  .. ies eae .. |Btock| 123%] 13% 24 73 — 75 72 — 74 744 | 72 
54,000 | Crompton & Oo., Nos. 1 to 54,000  ... 3| 74%) 8 BG ow 22— 32 22 — 34 3 8 
Do. 5 95 1st Mort. Reg. Deba., 1 to 900 of ` m 
100,000% 4 £100, and 901 to 11,000 of £50 red J|." | cn | oon | oon 101 —106 78/101 —106 76 
99,261 Edison & Swan Utd. El. Legt., " A” shares, £3 pd. 1 to 99,261 5| 6%| 219 .. i— f 1— 8 ids m ui 
17,139 Do. do. do. "A" Shares, 01—017,139  ... 5 6 YI 24%) .. 1à4— 22 14— 23 wae me 3 
344, 0297 Do. do. do. 4% Deb. Stock Red xd 400 1- dex sigs —. | 76 — 81 70 — 78 m "s 5 
100,0007 Do. do. 5% 2nd Deb. Stock Prov. Certs. ses n 100 | ... Ves .. | 82 — 86 76 — 81 S. es 
112,100 | Electric Construction, 1 to 112,100 ... T TT 2 6% 6% 69€ 11— lixd| 14— 2xd 1$| .. 
31, 390 Do. do, 7 y^ Cun: Pref., ] to 31. 390.. eee 2 TII 9 0 0 eee 24— 3 xd! 24— 3 xd eee eee 
182, 5007 Do. do. 4% Perp. let Mort. Deb. Btock S Stock ... js is 97 —100 xd| 97 —100 xd 885 
18,000 General Elec. Co. (1900) 5 % Cum. Pref. ... — æ | 10| xu "s "e 913—104 91— 10} 85 
150,000 Do. do. 4% Mort. Deb. ... Tm Stock ves söi 98 —101 98 — 101 ec vas 
85,000 | Henley's (W. T.) Telegraph Works, Ord. ... eee eu 5 15 V 20 20 16 — 17 16 — 17 ‘ee ds 
95,000 Do. do. do. 44 & Pref. ... ies 5 44%] 44%) ... 55— 6 61— 52 is d 
50,0607 Do. do. do. 44 Mort. Deb. Btock... |Btock| ... vii .. J111 —115 111 —115 Vis uut i 
50,000 | India-Rabber, Gutta-Percha and Telegraph Works ..| 10|16 / 10 . | 21 — 22 20) — 214 213 | 208 
$00,0002 Do. do. do. 4% 1st Mort. Deb... ee. | 100 wae p .. 100 —103 100 — 103 21 T 
87,500 Liverpool Overhead Railway, Ord. .. Le . 10| SER 847% 14%] 413 — 413 | 448 — 41 hos 
10,000 1 Do. do. Pref., £10 paid . een 10 5 aa i 104— 11 103 — 11 TT ase 
7,500 Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 ... ws dO os 8 143 — 151xd| 144—153 Kd " 
§Rosling & Fynn 6 95 Cum. Pref. per T e. | £1 s 6 €. a: — ... 19/0 to 20/0 26 AM 
37,950 | Telegraph Construction and Maintenance. we | 12 | 15 Ø| 172 20 % 35 — 38 35 — 38 xd} 371 
450,000% Do. 4 9, Deb. Bda. Nos. 1 to 1,500 Red. 1909 .. | 100 T «e .. 102 —105 102 —105 — m 
25,000 | Telegrapb Manufacturing, Ord. Nos. 1 to 25,000 ... "^ 5 12 Y 12% .. 93 — ns 94 — 104 is ies 
20, 000 | Do. do. 5 y^ C m. Prt. Nos. 1 to 20,000 eee 5 54— 9$— 6 TT eee NEL 
540,000/ Waterloo and City Railway, Ord. Stock " . | 100 | 9 * 9 [4 3 * 92 — n | 82 — 95 | 2 | B 5 
! ur, 
+ yDotations or Liverpoo! byork Bxcburgt | Unless otherwise 538260 ai! shares re fully paid $ From Bradford Bhare List. UMS 
LATEST PROCUKARLE QUOTATIONS OF SECUKITIFS NOT OFFICIALLY QUOTED. : 
Oonsolidated Telephone Construction and Maintenance, Ak · Oldham, Asbton, and Hyde Electric (£10 pd.), Ord., 144—105. s 
National Eleotric Free Wiring, —1. bo. do. Pret. (£10 pd.). 108108. ge 
From Birmingham Sbare List. J Frcm Manchester Share Liss. Bank rate of discount 3 per cent. (February 6th. 1902). 
MARKET QUOTATIONS, Wednesday, July 23rd. 
B CBEMICALS, &o. This week. Last week. Inc. or Deo. METALS, &o, (eontinued.) ' This week; Last week. Ino. or Dee. 
* Acid, Hydrochlorie .. per cwt. 6/- | b / g Copper Sheet - ee ee per ton; £69 £69 ji 
a „ Nitrio a as . per cwi. 22/- 22/- $ n Rod ee Der ton £69 £09 
@ „ Oxalic ae oe . percwt, B2j- B2/- 0 " IIe ele Para .. per don, £63 4069 
a „% Sualpburio,,  ..  .. per ewt. 5% 578 9 € » Sheets .. person: £75 £75 
s Ammoniac, gal. «> per owt, 42j- PIE 8 0 " ʻi Rod .. per ton, 408 ru 
x Ammonia, Mariste (crystal) .. per ton £88 10 £88 10 6 " H.C. Wire per lb. | 8d. EE 
e» per ton £80 £50 oe f Eb onite Rod. is j .. per lb. Bj. 
x Bleaching powder. . person 27 £1 sa. f_n Sheet oe æ. espe lb. bj. 
a Bisulphide of Carbon .. e. per ton £15 £15 ee ^ German Bilver Wire dd .. per lb. 1/6 us LH: 
& Borax T ec ee per ton £18 £18 m h Gutta-percha fine .. e .. per lb. 87 
: Bensole 90 % s S e. per gal. (JE 7. - h India-rubber, Para fine .. e per lb. 2,1lto2 114 2/11 i 2/114; 
» — (£0/0695).. $4 oe per gal. B/8 5/6 . Iron, Charooal Sheets... per ton, £18 £14 
Copper Sulphate . vs e. per ton £19 £19 ; € , Pig (Cleveland warrants) . per ton: 50% „ 50 3 
a Debi, Nitrate .. oe e. per ton £24 £24 . 4 « Forgings, according to size ` per ton: From 411 From £11 
a „ White Sugar... .. per ton £81 £81 os í ,, Scrap, beavy.. per von. 47/6 to 60/- | 47,6 10 50/- 
a „ Peroxide .. a .. per oF ase gc d | ee „ Wire, galvanined No.8 .. per ton y 2 0 . 
B . : eo ` 0 
x Maaar Bolvent (90% e in 00. EST dena 3" 5/6 ie e Lead, Erglieb Ingo - .. per 1n 5 7 6 411 12 6 | bs. deo. 
a Potash, Bicbromate. in casks.. per lb. Bd. Bd. ee 9 Eheer e» .. per ton: &18 £13 T 
a „ Caustic (75,8096) .. per ton £24 £24 T m Manganin "Wire No. 38 .. .. per lb. | BI 8/ T 
a „ Bisulpbhate . ber ton £365 £26 .. g Mercury per bos. 48 15 £8 15 ; 
&Bhellae .. .. per owt, 166/- 102. ds. ino. d Mica lin orginal enges), emal per lb. bd. to 9d. | 8d. to 9d. ee 
a Sulphate of Magneria . per ton £4 10 £4 10 "ie d „ 10 „ mediom por lb. 1/8 to 2/9 1/9 to 2/9 $4 
a Bulphur, Brbimed Flowers .. per ton £6 5 £05 925 d „ arge .. per Ib. 3/8 50 / | 8/8 to 7/8 ʻo 
" i Recovered... .. per ton #6 10 £5 10 ee p Pbosphor Bronse, plain castinge per lb. 118d. 20 1/2 |114d. 20 1/2 T 
a n Lump i . per ton £6 £5 ee p " rolled bers & rods per Ib. li- so 1/8 1/- vo 1/8 ee 
a Bcda, Caustic iwhhe 70%) .. per ton £10 15 £10 16 T p „ ip&ahees per lb. From 1/2 | From 1/2 oe ; 
a „ Crystale .. " .. perton £8 £8 ee oPlatinum.. v es per oz. £4 1 £41 T l 
a Bichromate. cask» — . der Ib. 94d. 844. m i Bilicium Bronge Wire... per lb. 9d. to 1- 93. en 1/- oe 
pean Magpet,acc’d'ngt0 dosc· p n per ton From £15 to £10. ee 
METALS. & „ in barer | £68 £58 T | 
l a blok . . ... per ton 154 ge a to | £127 to 5 | 
b Alummiom poi, in ton low por vob £148 £148 ae £128 
b i in ton lots per ton £524 8234 oe f » fon i e* eo per lb. rta 1/8 a 
b Sbeet, in ton lot fer ton £191 £191 oe $ 4 Wire, Nos. 1 v0 is .. e» per lb, 17 1'6 Id. inc 
Babbite’s metal ingots. . per ton | £40 to P ied £40 to ZH $a p White Anti. trioctiop Meals — 
: Brass (rolled metal N to 19" barie per Ib. oe "White An brano . .. per ton £36 to £60 | £36 to £60 mm 
6 Tube (brazed) . per ib, à. Id. as j Yarns, 3/108 Grey Oonan, op 7 1» per lb. 7d. 1d. as 
i „ (solid ore cer Ib, 7d. d. = j u en Fus. per lb. bid. bad. oe 
6 * Wire, baei» l ter i. iS 1d. ae A 1 2 1 . per Ib. 5474. ron se 
e* er U 0 0 eec I LT] sip Li oe er 1 . oe 
: Conner Tab » pcd s 85 d Ib. 9 "la. ks 180 fhe. Juve rove per »0n ait io £11 10 ph 
; Copper Bare beua selected) .. ber ten £69 £69 oe Zine, Bb’. (Viele Mopsaene nrd. der ton £23 ec 
G. Boor & C f Indie-Rubber, G.-P. and Teleg. Works k Messrs. Morris Ashby, Limited. 
9 Inde Britieh Aluminium Co., Lid. Quotations | g Messrs. James & Shakespeare. [Co« Ltd. | Quotations | ™ Messrs. W. T. Glover & Co» Lia. 
Quotations e Messrs Thos, Bolton & Sons, Di ied b. ^ Messrs. Edward Till & Co. upplied by ” Messrs. P. ‘Ormiston & Sons. : 
upplicu UJ | Messers F. Wiggins & Bons. Bupp" Y | í Messrs Bolling & Lowe. supp J | o Mosare. Johnson, Matthey & Co, Lid. Ld, : 
« Messrs Frederick Smith & Co, L j Messrs Walter B. Hindley & Co., Ltd. p Tae Phosphor Bronse Company. 
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THE ELECTRIC TRAMWAYS EXHIBITION. 


(Concluded from page 98.) | - 


The Silent Automatic Point Co., of 24— 26, Mathew Street, 
Liverpool, exhibited McKnight's patent spring point controller in 


conjunction with Askham and Hadfield’s standard points. This 


u PYLL” CONTROLLER, WITH HADFIELD POINT. 


ingenious device, as shown in the illustrations herewith, consists of 
a,piston working in an oil chamber, and provided with a non- 
returnivalve. The latter is arranged so that no resistance is offered 
to:thel opening of the point, but after the car has passed, the con- 
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„% PUSH CONTROLLER, WITH ASKHAM POINT. 


troller delays the return of the poiat, which closes in from two to 
five seconds, as desired. We understand that a large number of 


tramway authorities are trying this point controller. 

Messrs.iCowans, Limited, of Springfield Lane, Salford, had a 
very handsome exhibit. The two main switchboards for the 
Hornseyrelectric lighting scheme, made to the specification of Mr. 
Robert Hammond, were shown. 
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“J. M." CIRCUIT BREAKER., 


On;the feeder board Messrs. Cowans' speci i ) 
- : pecial spring carbon break 
Ton are used throughout, and Andrews’ return cured cut-outs 
pei mounted on the generator panels. The heavy battery switches 
iseparately mounted, and are operated from the main board by 
concentric hand wheels and chain gearing. 


A 15-kw. Cowan-Still patent regulating transformer was shown in 
operation. 

One of the 153tramway feeder pillars being made by Messrs. Cowans, 
Limited, for the Manchester Corporation tramways was exhibited. 
It is of unusually large size, containing fittings for distributing 
1,200 amperes at 500 volts. 

A special feature of the exhibit wasa new type of circuit breaker 
(J. M.“ type), shown on the accompanying illustration. The main 
brushes are not attached to the lever carrying the auxiliary con- 
tacts, and the consequent lightness of the moving parts ensures & 
very rapid break. The switch is free to operate when the handle 
is grasped by the attendant, and when it is required to open the 
switch, instead of pulling or pushing a separate stop, it is only 
necessary to pull down the handle, when the catch is released and 
the switch opens. All wearing parts, carbons, &c., sre quickly 
renewable. Messrs. Cowans have arranged this switch to be 
worked by a relay coil when it is required that it shall operate 
with a return current, or with a return and also with a maximum 
current. The release gear is enclosed in a small cast-iron box, 
and it can be fixed at any distance from the switch which it con- 
trols. The adjustment forthe maximum current is independent of 
the adjustment for the return or minimum current, and vice versd. 
The switch, with separate release, was showa in operation. The 
release gear is made under the well-known Andrews patents, and is 


very reliable and positive in its action. 


250-Kw. CIRCUIT BREAKER. 


Two other types of circuit breakers were shown. One, the 
Andrews type, has no winding of any kind, the necessary field to 
actuate the release gear being obtained by the configuration of the 
parts carrying the current. The other type is very compact. It 
is worked with a solenoid, and will open circuits of 500 amperes at 
500 volts without the least injury to the main contacts or brushes, 
A 1,500-ampere Andrews return current cut-out was shown, of the 
type which Messrs. Cowans have supplied to Glasgow and elsewhere 
up to 5,000 amperes at 500 volts. 

Messrs. Cowans also showed two lines of standard switches, one set 
of a modified American pattern, and the other set having their own 
patent carbon spring break. Andrews’ new duplicate mains 
Bystem for alternating currents was shown in operation. In 
this system not only is supply maintained without interruption 
at the feeding point if one of a pair of feeders fails but 
any abnormal rush of current at the moment of failure is 
prevented, and the consequent rise of pressure avoided. This 
system is very simple and exceedmMgly ingenious, and does not 
depend upon the action of return-current cut-outs as with the 
Andrews system for the same purpose for continuous currents. 


The firm of Messrs. G. F. Milnes & Co., Ltd., of Castl 
Works, Hadley, are to` be especially congratulated "upon cenis 
attractive showing of their car body and truck construction work 
which was to be found on several different stands. Their Special 
State Occasion " car, a single-deck bogie car built for the Bournemouth 
Corporation, was a subject of general conversation on account of its 
elaborate and exquisite furnishings. One of 18 cars which they 
are furnishing to the Tyneside Tramways Co. for very large carrying 
capacity (83 passengers) was shown; it wasa top seat bogie car with 
vestibule ends. Another specimen was one of 100 top seat four-wheel 
ears mounted on a Milnes four-wheel truck for 4 ft. gauge track. A 
third was a double-decker bogie car with open platforms for carry- 
ing 70 passengers; it was built on a steel underframe, designed to 
suit maximum traction trucks. Their four-wheel motor truck, 
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standard maximum tracticn truck, standard bcgie truck with equal 
wheels, and Busch's patent lifting jacks, were also in evidence and 
excited a good deal of interest. ! 

Messrs. Johnson & Phillips, of Victoria Works, Old Charlton, 

exhibited quite a large collection of their electrical engineering 
manufactures. These included a switchboard made fer the borough 
of Maidenhead to the design of Messrs. Burstall & Monkhouse; a 
slow speed multipolar steam dynamo, ccmpcond wourd, £0-Kw. 
railway pattern, coupled to com pourd engine made by Messrs. Wm. 
Foster & Co, of Lincoln; a battery chargirg becster for 100 
amperes output, with a range of voltage 20 to 1€0 volte, made for 
Tonbridge to the specification of Mr. Robert Hammond; also a 
switchboard made by them for the Guardians of the Greenwich 
Union, New Homes, Sidcup, Kent. The other exhibits were:—A 
36-K w. armature with slotted core and former wound coils, for direct 
coupling to engine, and one each 10-H.P. and 20-H.P. 500-volt 
motor armature, with slotted core and former wound coils; a cen- 
trifugal motor-driven pump, capable of lifting 20,0C0 gallons of 
water per hour to a height of 40 ft.; 24, 5 and 10-B. B. P. two-phase 
induction motors, and single and double carbon arc lamps for con- 
tinuous and alternating currents. A small self-contained machine, 
suitable for fixing to a bench, and for stranding small wires up to No. 
16 S. W.G., was exhibited. The draw gear was provided with a set of 
various change wheels for altering the lay of the strand. A large 
number of photos of special high-speed cable machinery, steel tape 
sheathing and serving machine, paper-taping machine, longitudinal 
rubber-covering machine, &c., were shown ; also various patterns of 
porcelain insulators, with galvanised iron fittings for attachment to 
wood or iron poles, including single, double, and triple-shed insu- 
lators, and the firm’s patent oil insulators for telephone, telegraph, 
testing, electric light and power, and other purposes suitable for 
working tensions up to 10,000 volts, and test pressures up to 30,000 
volts. They also exhibited a drum of their “long fibre” Manilla 
paper lead-covered cable, and a number of junction boxes and 
various grades of vulcanising indis-rubber. This firm is now manu- 
facturing a non-inflammable waterproof car-connecting cable, suit- 
able for connecting up the cars on underground electric tube rail- 
ways. Many electrical instruments and feeders were on view at 
this stand, including «dgewise permanent magnet-moving coil 
ammeters; illuminated dial permanent magnet-moving coil volt- 
meters; portable hot wire and permanent magnet-moving coil volt- 
meters and ammeters; portable wattmeter; portable combined 
permanent magnet-moving coil ammeter and voltmeter; pocket cell 
testing voltmeters; car combined ammeter and voltmeter ; ammeter 
transformer; portable insulation testers; air-damped electro-mag- 
netic ammeters and voltmeters. The “ Ark” enclosed long-burning 
lamps for direct or alternating current circuits, for parallel or series 
working, or five in series, which are at work on tramways circuits 
at East Ham, Calcutta, Ilkeston, and other towns, were, of course, 
strongly in evidence. Electric desk fans were a very timely 
feature. 
+ Slipper brakes, with lever application as made to the B.E.T. 
Company's design, also sand boxes, rail cleaners, cut-outs and bat- 
teries for power stations, were among the exhibits at the stand of 
the United Engineering Co., of 154, King's Cross Road, W.C. 

The exhibit of the Continueus Rail Joint Co., of 26, Victoria 
. Btreet, S.W., consisted of a combination steel angle bar and base 
plate made in one piece rolled into accurate shape. By it the rail 
ends can be held in perfect relation to each other by engaging the 
rails under their heads and on the top and bottom of the flange, so 
preventing vertical or lateral play, and giving a smooth, even track. 
Many thousands of miles of line have been equipped with con- 
tinuous rail joints, and a point worth noting is, that dipped ends 
of old rails can be restored to a good surface by their application. 

Demerbe tramway track, as used at Bradford and Bolton, also 

oints, crossings, drain rails, &c., therefor, were shown by Messrs. 
v. Demerbe & Co., of Jemappes, near Mons, Belgium. i 

Messrs. Miller & Co., Ltd., of London Road, Edinburgh, who 
are pretty well known for their chilled car wheels, had a capital 
showing of these, together with their axles, brake shoes, also wheel 
presses and grinding machines for tramway shops. 

The British Griffin Chilled Iron & Steel Co., of Barrow 
(139, Cannon Street, E.C.), also showed a number of car and motor 
wheels, axles, and so forth. . 

Armature stampings, trolley wire, also insulating and other 
materials were to be seen on the stand of Messrs. Geo. Schultz 
and Co,, of Laurence Pountney Lane, E.C. 

Electric tramcar and railway wheels were also to be found at the 
stand of Messrs. John Baker & Co. (Rotherham), Ltd. 

The “protected ” rail bonds, tools for track bonding, also roll- 
drop and drop-forged commutator segments, formed the leading 
lines at the exhibit of Messrs. Back & Manson (the Forest City 
Electric Co.). 

An electrically-driven “ Zetg " steam pump, also a 20-kw. dynamo 
driven by means of a 30-n.H.P. De Laval steam turbine, were shown 
by Messrs. Greenwood & Batley, Ltd., of Leeds. 

The Albion Clay Co., Ltd., of Burton-on-Trent (38, Victoria 
Street, S. W.), whose conduits are being laid in a number of towns 
for carrying electric tramway feeder cablés showed their Sykes’ 

atent conduits, which are arranged with circular ducts, allowing 
the cables to be easily drawn in with little resistance, and with 
consequently small damage. They have spigot and socket ends, and 
are fitted with self-centring joints, which render them watertight. 
Bykes's patent solid system of trcughing, and multiple troughing, 
were also exhibited. i 

The Stirling Boiler Co., Ltd., of 25, Victoria Street, S. W., and 
Edinburgh, bad a most interesting show of their water-tube boiler 
for tramway and lighting power stations. A glass working model 
was on view showing the water circulation when under steam. A 
complete standard W-type boiler was also} shown without brick- 


of 26, Victoria Street, S.W. 


work setting, so ibati!'vnfamiliar visitors might! essily grasp the 
details of its corstyucticn.¢ |The Stirlir gf boiler,jas is pretty! well 
krown, is to be very largely in evil rce in itke IL.C.C. tramways 
power station. i 
- Messrs. Lassen & Hjort, cf i52, Queen Victoria’ Street, E.C., 
exhibited the Bruvn-Icwener patent aute matic water softener which 
was described in tbe FrectRicaL REVIEW for Jui e 20th last. | oo 

The International Electrical Engineering Co., ofitClun 
House, W.C., exbitited their familiar tramcar motors andi con- 
trollers, continuovs-current motors and motor-starting switches; also 
tbree-phafe motors of 5 and 20 HP, and three and single-phase 
transformers. 

Of steam fittirgs there was ro more imposing show than that of 
Messrs. J. Hopkinson & Co., Ltd., of 165, Queen Victoria 
Street, E.C., and Huddersfield. Their specialities are so extensively 
employed in English electricity supply and traction stations, that 
we need now do no more than mention that the show included a 
host of representative specimens of their manufactures in boiler 
mountings, safety and other valves, water gauges, steam gauges, and 
go forth. —— 


Dixon’s pure flake graphite and grease for electric car gears, and 


other lubricants were shown by the Joseph Dixon CrucibleiCo.. 
2 — >n R] 

Messrs. Felten & Guilleaume (Messrs. W. F. Dennis“ and 
Co., 23, Billiter Street, E. C.) had a well- arranged show of insu- 
lated wires and cables of every description, amongst them being 
three-phase 10, 000-volt cables, air-space telephone cables, and patent 
locked-coil armoured cables; also many different types of their 
well-known Neptune rail bonds, span and guard wire up to 80 tons 
per square inch breaking strain, sections of bonds fixed in rails, and 
commutator bars of variousshapes. A new cable grip for drawinglin 
their air-space telephone cables was also exhibited. oo} 

Car varnishes and paints, also painted tramway panels, were seen 
at the stand of Messrs. Docker Bros., Ltd., of 1 and 2, New Street, 
Bishopsgate, E.C. 

The Steljes patent type-printing telegraph, with which all 
ELECTRICAL REVIEW readers are already acquainted, was shown by 
the Typewriting Telegraph Corporation. ao 

The Consolidated Telephone Construction 
facturing Co., Ltd., manufacture two distinct classes of goods, 
viz. :— Telephones and telegraphic apparatus and electrical instru- 
ments, and electric light and traction apparatus. — * 

In the telephone and telegraph department were shown samples 
of all the company's various types of telephones, both table and 
wall sets; every bit of these articles is English-made at the com- 
pany's works at Coventry. Many ofthe instruments are suitable for 
use in connection with traction work, and the company make a 
gpeciality of a telephone switchboard for use in feeder pillars. The 
company also manufacture telephone switchboards of all kinds and 
sizes, and one or two specimens of the smaller sizes were shown. 
Various examples of telephone and telephonic apparatus, similar to 
those supplied for use in the War and Navy Departments, were shown, 
of the highest quality and finish. 

It will be remembered that the Consolidated Telephone Con- 
struction and Manufacturing Co, Ltd., have lately combined their 
business with that of Williamson & Joseph, Ltd., and the quality 
of the last-named firm's manufactures was fully maintained in 
the exhibit. They make a speciality of street feeder panels, 


Fia. 1, 


main switchboards, and other appliances for traction work. For 
street feeder panels especially, the company make three or four 
types of switch fuses, and at least half a dozen different types of 
knife switches. 

Space does not permit jus to do more than refer to one or two 
exhibits. 


Fig. 1 shows the company’s laminated traction switch, which is 


made in all sizes from 100 up to 2,000 amperes, in any number of 
poles, and is constructed entirely of copper. The contacts are 


and Manu- 
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flexible, the switch therefore works with the greatest ease and the 
contact on the blade is perfect. 
The company are now manufacturing in large quantities their 
tent automatic circuit breakers, which are the outcome of a very 
jen period of experiment and experience. These are all made on 
ically identical principles, and are covered by three patents. 
Besides the ordinary single and double-pole maximum type, 
no-voltage type, and reverse current circuit breaker, a combination 
of ithe maximum and minimum type is made, which is shown in 


Fia. 2. 


fig. 2. In addition the company make other combinations, such as 
reverse current and maximum, reverse current and no-voltage, &c. 

The company haviog been approached by several contractors to 
design a circuit breaker which should take up very little space on 
the switchboard or panel, designed and manufactured the special 
circuit breaker shown in figs. 3 and 4. 


Fid. 4. 


Fig. 3 shows the circuit bresker mounted on the front of the 
switchboard, and fig. 4 shows the back view of it. The circuit 
breaker is identical in most respects with those mentioned 
above, but the switch and release portion only is fixed on the front 
of the panel, the coil, springs, &c.. being placed at the back. In 
this manner it is possible to mount several circuit breakers side by 
side in the space of an ordinary street feeder box. The company, 
we understand, have had a large demand for these circuit breakers. 

Mr. A. R. Pullen, of 2, Malvern Terrace, London, N., showed 
his patent rail-joint boxes and nut locking systems, which originated 
in Australia. The patent for New South Wales bas been purchased 
by the Australian Government. The system renders the rail jointe 
of tramways at all times accessible, and, at the same time, provides 
a simple and effective locking device. For surface railways, a similar 
and equally effective lock is provided. 

Pes Electric Tramway Equipment Co., Ltd., of 138 and 140, 
y bere Street, Birmingham, had a full lime of material for over- 
uy construction, the whole of which is made at Birmingham, 
erus ” insulation is used, for which high qualities are claimed, 


and the workmanship is of a first-class order. Material of this 


type has been, and is being, supplied to the Manchester Corporation 


for no less than 110 miles of track. The design is carefully worked 
out to give the maximum possible strength, and the grooves in the 
ears are milled out of the solid. A five-way car-shed frog, auto- 
matic frogs and switches, section insulators, trolley wheels, &c., were 
exhibited. 

The Samuel Barnes Electric Co., of Cannon Street, E.C., 
exhibited many overhead details and devices made by the Central 
Union Brass Co., of St. Louis; also the ‘Columbia " incandescent 
electric lamps, Syracuse ” head lights, miniature arc lamps, and 
American dynamos, motors, fans, indicators, &c. 

The Imperial Electric Supplies, Ltd., of Charing Cross 
Road, W.C., had a good showing of the Macallen overhead 
material, which is extensively used across the Atlantic; also their 
D. and W. enclosed non-arcing fuses and boxes, the Toerring 
enclosed arc lamp, ‘‘ Imperial " direct-current semi-enclosed motors, 
and the I.E.S. dry battery for telephone and ignition purposes. 

The exhibit of the European McGuire Manufacturing Co. was 
interesting above the average, for two reasons, these being the special 
exhibit of the Bolton Corporation snow sweeper and plough, which 
received a great deal of attention, and the special solid steel truck 
which the company is supplying for use on the Great Northern and 
City Railway. The wheels have forged centres with steel rims of 
exceptional weight, and the brake gearing is on the inside of the 
truck. The snow sweeper has its brushes driven by a separate 
motor inside the body, and two B.T.H. motors are used for driving 
the sweeper itself. The body was built by Milnes, and the sweeper 
will deal with an 18 in. depth of snow. The Columbian trucks 
(solid steel side frames in one piece welded together to required 
wheel base), four motor truck equipments, also maximum traction 
trucks, bolster type, were exhibited. The McGuire Co.’s works at 
Bury are now in full swing, and we understand that many trucks 
of their types are in service in Australia and other countries. 

Messrs. W. F. Mason, Ltd., showed drawings of their improved 
gas producer for continuous working with bituminous coal. In 
this producer the gases evolved from the top of the furnace are 
drawn off by means of a steam jet, and caused to pass a second time 
through the bottest part of the incandescent fuel. By this means 
the gasification of the heavy hydro-carbons is completed, and the 
deposit of tarry matter in the pipes is avoided. The gas so ob- 
tained has a calorific value of 187 B.Th.U. per cubicfoot. Drawings 
were also shown of Mason’s patent refuse destructor, patent ovens, 
stoves, kilns, &c. 

The British Electric Car Co., Ltd., had a very good show of 
tramway apparatus. The principal exhibit was a B.E. Standard 
car, capable of seating 63 passengers, 39 outside and 24 inside. The 
stairway is of a special form, describing a semi-circle, and allowing 
a very clear platform for the driver. Farther, the doorway is so 
placed as to facilitate the egress or ingress of passengers. Other 
exhibits were two trucks, of the B.E. Standard type, designed to 
combine lightness with strength; the B.E. patent roller destination 
indicators, which have been widely adopted by tramway authorities, 
and enable any number of routes to be indicated without changing 
the screen; patent track brake, Towle swivelling trolley head, 
diagonal sliding door and window and other useful appliances. 

The firm of W. E. Rowlands & Co., of Liverpool, were showing 
& car repairing appliance; the Electric Railway Signalling 
Syndicate, of Old Broad Street, E.C., showed their automatic signal 
system; and a number of details for trolley lines, including Hudson's 
lifeguard, track cleaners, automatic pull-down for trolley wlieels which 
by chance leave the wires, trolley standards with spring outside the 

le and ball-bearing collector, also overhead equipment apparatus, 
brake blocks, &c., were exhibited by the National Rail and Tram- 
way Appliances Co., Ltd., of 31, Chapel Wal ks, Liverpool. 

Messrs. S. J. Claye, Ltd., of Long Eaton, showed their Empire 
equaliser truck, which has been designed with a view to supporting 
the car body in the most effective way, and so as to prevent the 
unsightly hogging which sometimes occurs with long cars The 
automatic brake adjuster was also shown; this neat device, which 
automatically compensates for wear of the brake blocks, has been 
installed on the Liverpool and Rotherham cars, and at Notting- 
ham; over 1,000 have been supplied to the United States within 
the last six months. 

Messrs. Crosthwaite Bros., of Leeds, showed, among other 
things, an apparatus for controlling trolley wheels at junctions and 
termini, dispensing with the employ ment of pointamen. A guidable 
trolley wheel with automatic lighter, and a junction frog with 
guidable tongue were shown with the fittings for the car. The 
guiding apparatus is placed under the control of the conductor from 
either end of the car or on top. 

Messrs. H. & C. W. Collins, of Salford, exhibited their patent 
automatic tram point apparatus which enables the driver to take " 
either left or mght hand junctions without leaving his car or 
depending upon pointsmen. By one foot pedal the street points 
and overhead wires are both manipulated and worked simul- 
taneously and in conjunction. 

Another device for mechanically shifting points and operating 
overhead switches was shown by Mr. F. P. Bolshaw, of Liverpool. 
A track box is fitted flush with the sets in the centre of the track: 
a lever is pivoted in the box, and is worked by a roller or shoe 
suspended from the car and operated by the driver. The roller or 
shoe traverses the groove alongside the lever, and in its operation 
moves the point and switch as desired. Only one roller is required 
to operate the point, and the track lever and sides of the grooves 
EDS so that they can be renewed without disturbing the 
roadway. 

Messrs. E. Bennis & Co., Ltd., had a good exhibit showing their 
much-used patent machine stokers in operation, and compressed air 
furnaces, as fitted to different types of boilers in electricity and 
other works, also steel chain conveying and enclosed elevating plant. 
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The Tandem Smelting Syndicate, of 97, Queen Victoria Street, 
E.C., exhibited son.e of their solid car bearings and other specimens 
of anti-friction metals. 

Motor and car bearings of Atlas anti-friction metal were shown 
by the Atlas Metal and Alloys Co., Ltd., of Queen Victoria 
Street, E.C. 

The Bundy time recorder, shown by the International Time 
Recording Co., is applicable to any number of employés, and 
records their times either on separate carda or on continuous slips. 
A novel use for it is the timing of tramcars; for this purpose the 
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TIME RECORDER FOR LIVERPOOL TRAMWAYS. 


design shown in our illustration is used at the termini of'the routes 
This system has been adopted throughout at Liverpcol, with a 
marked raving in the wages of timekeepers and a dittin ct improve- 
ment in the running of the cars. 

Messrs. Galloways, Ltd., of Manchester, had one of! their 
500-1 H. P. vertical compound enclosed two-crank high-speed, steam 
engines arranged for direct coupling to electric generator. It was 
made for running at 320 revolutions per minute and exhausting to 
atmcrphere. It bad cylinders 18 in. x 30 in. x 12 in. stroke. 

There was a large exhibit of the “ Desrumaux” water softening 
and purifyirg plant by tbe Desrumaux Automatic Water 
Softener and Purifier, Ltd., of Bradford (5, Queen Vitoria 
Street, E.C.). 

The Midland Manufacturing Co., Ltd., of Change Alley, 
Sheffield, were present with a large variety of track and plate- 
laying and other like tools. 

Messrs. Howard Bros., of 10, St. George's Crescent, Liverpool, 
showed their reif-contained "Dey" tinie regitters, which record 
the time of the en] loyés cn time slips, each containing a whole 
week's record; syece is provided fcr the vsual total and analysis 
and the wages ate, to that the slips can be pasted direct in the time 
and wages book. 

The Jemes Keith & Blackman Co., Ltd., showed their electric 
fans for epgine room and other ure, and not far off the Dowsing 
electric heating appliances were to be found at the stand of the 
Dowsing Radiant Heat Co., Ltd. The Davy arc lamps were shown 
by Arc Lamps, Limited, of Old Broad Street, E.C.; piston rings 
and a motor-driven hammering machine therefor by the Davy 
Robertson Engineering Co, of New Broad Street, E.C.; lathes, 
milling and screwing, and other machine tools by Messrs. Pfeil and 
Co., and Meseres. J. B. Stone & Co.; pumps by the Haste Patent 
Pump Co. The Harieon automatic signal, which was illustrated 
and described in our iesue of June }3th, 1902, was shown by Mr. 
T. Harison Jones, of Portsmouth. The W. R. Sykes Interlocking 
Signal Co., Ltd., of Clapham, had a detailed exhibit of the Sykes 
electro-mechanical signalling system. Mersrs. Tabor Trego & Co. 
(1902), Limited, were exhibiting their varnishes; Messrs. E. J. and 
J. Pearson, Ltd., their boiler-seating blocks; Messrs. Siemens Bros. 
Co. bad anexhibit of their trolley head pole and standard ; Mesars. 
Sutherland & Marcuson had their testing batteries, central station 
batteries, storage battery band lamps and other specialities on view. 
An excellent brush for car cleaning and a point shifter were ex- 
hibited by the Fountain Brush Manufacturing Co., of College 
Park, N.W. 

Messrs. J. P. Hall & Co. exhibited their patent compound direct- 
acting boiler feed pumps, specially designed for power station use. 
A Thorneycroft enclosed engine, of the double-acting two-cylinder 
compound type with forced lubrication, was exhibited in the minor 
hall by Meters. J. T. Thorneycroft & Co., Ltd., of Chiswick ; Mesers. 
A. Royle & Co. showed an improved form of life-guard which is now 
being tried on provincial tramways. A Continental firm, Mesars, 
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Scheinig!& Hofmann, showed a new rail coupling without screws, 
which can be employed either alone or in combination with a fish 
joint, and is being employed on various tramway systems on the 
Continent. 

Mica and micanite insulation for tramway generators and motors 
were placed on view by the Mica Insulator Co., Ltd., of Stanstead: 
ard asbestos slate sheets were exhibited by the Calmon Asbestos 
and Rubber Co. The Wilson & Bennett automatic life guard was 
shown in the gallery by Me-srs. Gabriel & Co., of Birmingham ; and 
another life guard exhibitor was the Dewar Patent Tramcar Life 
Guard Co., of Dundee. 

Mr. P. W. Bramwell, of Dodworth Court, New Briggate, Leeds, 
exhibit the ‘‘Everdry " seat for cars, &c. Spring and other seats 
were also shown by Messrs. G. D. Peters & Co., of Moorfields, E.C., who. 
likewise exhibited a steam storage heating system. Other car seat 
exhibits were shown by the Hale and Kilburn Manufacturing Co., of 
Philadelphia; and Messrs. Brawn & Co, of Adelaide St., S. W. Seats, 
car steps, Wilson's patent trolley catchers and other specialities 
were exhibited by the Wallace Supply Co., of 53, Victoria Street, 
S.W. Challenger's rain-proof seats were shown by Mr. C. S. Bailey, 
of Bristol. Faunt's dry seats and backs, and Roch's '' Perfect" dry 
seats were likewise in evidence; other exhibitors ın this class being 
Messrs. C. W. and S. T. Goodall, of Bradford; Mr. H. S. Keighley, 
of Knaresborough; Mr. J. Blewden,.of Portsmouth ; Messrs. James 
and West, of Sheffield“ Eclipse " dry seats); and Mr. Thomas. 
Voss, of Birkenhead. 


SINGLE-PHASE ALTERNATING CURRENT 
FOR ELECTRIC TRACTION 
ON RAILWAYS. 


As is well known, among the difficulties connected with existing 
systems of electric traction for railways, are (1) that the necessity 
to employ high pressure in order to keep within reasonable and 
possible limits of economical ethciency, more and more tends to 
limit the use of continuous current; (2) the small elasticity of 
non-synchronous single-phase motors and the absolute inapplica- 
bility of synchronous motors render it almost vain to hope to make 
use of a simple alternating current; and 3) the difficulty of 
taking curreut from three-phase conductors, which should com- 
prise at least two overhead lines of transmission, terribly complicates 
the problem of the adoption of three-phase current, which otherwise 
would present many advantages. 

Towards the end of 1901, Ward Leonard referred to the employ- 
ment of electric locomotives fed with single-phase current, and 
provided with transformers to give a continuous current which 
alone admirably lends itself to the varying exigencies of railway 
work. So far, however, no actual project on these lines, which at 
the first glance appear so simple, but which in reality are most 
complex in the details, has been put forward. 

At a recent meeting at Zurich, Herr Huber, director of the 
Oerlikon Maschinenfabrik, gave an official confirmation of the 
reports that have been current from time to time to the effect that 
the Oerlikon Company was engaged in a series of experiments to 
solve the problem of the use of single-phase altcruating current 
for electric traction on railways. The fundamental point which 
forms the basisof the experiment, is that of organising a system which 
will not in any way necessitate any alteration in the formation of 
existing trains, that is to say, instead of employing self*moving 
paesenger cars and goods wagons, thus rendering the whole of the 
existing rolling stock useless, to employ electric locomotives in place 
of existing steam locomotives, the old passenger carriages and goods 
wagons being still retained. 

The electric locomotive at present being constructed at the Oerlikon 
Works is adapted to receive a single-phase alternating current at a 
pressure of 15,000 volts; presuming it to be intended for a train of 
250 tons of the present type, and running at an average speed of 
25 miles per hour on a line baving a maximum gradient of 1 in 100, 
it was estimated that the engine should have a capacity of 575 H.P. 

Taking these data as a basis, it is easy to estimate the intensity of 
the current which it would be best to adopt for a line working 
under normal conditions. In fact, presuming the total efficiency to 
be 75 per cent., and the load factor 90 per cent., with a voltage of 
15,000, a current of 45 amperes would suffice to feed the motors. 
With such a current, it is possible that the efficiency of the trane- 
mitting conductor would be most satisfactory as well on long 
lines as on sections on which trains follow one another at frequent 
intervals. 

It might be asked whether limiting the pressure to 15,000 volts 
might not constitute a notable reduction in the radius of action 
of each generating station—a question, however, not justified by 
sufficient reason. It appears to us that the question of the pressure 
should be dealt with in such a manner that it should not become 
excessive, but allow of the adoption of feeding stations sufficiently 
distant one from the other to reduce to a minimum the 
initial outlay. The pressure of 15,000 volts which it is proposed to 
adopt is quite within the range of that for which experience has 
taught us the applicability of insulating materials for safe working. 

The working conductor would be arranged on the side of the track, 
and ata convenient height; it would be supported in a way similar 
to that adopted in electric tramway practice, but the suspension 
should be at the side and somewhat lower than usual. The insulators 
used would necessarily have to be adapted for very high pressures. 
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The current would be taken from the overhead wire by means of 
a conducting bar, mobile in a plane perpendicular to the direction 
of the track, and consequently able to revolve around an axis 

lel to the direction of the track itself. The contact between 
the conductor and the moving bar would be sustained by means of 
& pressure spring. The rails, which would be used as the return, 
would have to be duly bonded in such a way as to offera low 
resistance. 

To avoid any danger which might arise from a breakage of the 
feed conductor, and of contact of this with the carriages, the latter 
would have to be provided with metallic guards, and care would 
have to be taken that the Jatter be connected with earth through 
the wheels. The distance between the sides of the guards should 
not be more than two metres. 

In a case in which the necessary power is not so great, a system 
of electric locomotives fitted with transformers might advantageously 
be adopted, similar to self-moving cars. The additional weight 
would not be too great, as will be seen from the following 
estimate :— 


Metric tons. 


Vehicle ... 8 ee — i su do 
Transformers sie 285 re we d6 
Regulators, conductors and current receivers 1 
Brakes — MS ns i S 
Motors is: E E DA 5 dl 

44 tons. 


It is not possible to say that this would be excessive, and that it 
would be much more than that of vehicles using three-phase 
current and adapted for similar service. The electric locomotive 
in question, at à speed of from 20 to 25 miles per hour, would 
develop a tractive force of 5 tons. 

It is, perhaps, hardly possible to judge from these data of the 
practical applicability of the system at present receiving the 
attention of the Oerlikon Company. Herr Huber has promised a 
full description with drawings as soon as possible of a project for 
its application on the St. Gothard Railway in order to prove the 
practicability and advantage of the substitution of electric for 
steam traction, both from a technical and a financial point of view. 
We shall then be able to see whether the projected system 
responds to all the exigencies of a practicable aud economical 
and, at the same time, safe and simple service—and this without 
prejudice to the important question which might be asked as to 
whether it is really advantageous to preserve the present system of 
infrequent heavy train service, comprising a large number of units, 
or whether it would not be preferable to adopt small units, travelling 
rapidly, and at frequent intervals of time,a service which would 
not be practicable if electric locomotives were adopted in place of 
self-moving cars. On this aspect of the question, we cannot, without 
further information, accept the ideas put forward by Herr Huber. 
Further discussion, however, may well be left until the publication 
of the promised particulars and drawings, which will atford a more 
concrete case for comment than mer: hypothesis.— ING. FUMERO in 
L'Elettricita. 


————— — 


THE NIAGARA FALLS POWER STATION 
EXTENSIONS. 


By ORRIN E. DUNLAP. 


Ir is expected that power from the installation in the new wheel- 
pit and station of the Niagara Falls Power Company will be 
available some time in August. In length the wheel-pit is 463 ft., 
and its depth is 1784 ft., the width being 184 ft. The installation 
will have an output capacity of 55,000 E. P. 

_ The turbines to be installed in this wheel-pit will differ from those 
in the present pit in that they will be of the internal discharge 
type, the water discharged being carried away through draught 
tubes, By this method the efficiency is increased about 10 per cent., 
or, in other words, about 10 per cent. more power is obtained by 
the use of the same amount of water. Escher, Wyss & Co., of 
Zurich, Switzerland, designed the turbines, and they were built by 
the I. P. Morris Company, of Philadelphia. The governors that 
will hold these large turbines under control were also designed 
by Escher, Wyss & Co., and A. Falkeneu, of Philadelphia, is making 
them. The governors will be of the oil-pump type, and the 
maximum variation of speed will be 5 per cent., with 100 per cent. 
load variation, 

Each ofthe 11 generators to be installed in the new power house 
will be of 3,750 kw. (5,000 B. P.) capacity. They will make 250 
revolutions per minute, and will generate current at a voltage of 
2,300, two-phase, 25 cycles. Thus the current will be generated at 
such a voltage that the services of the two great power stations 
Will be interchangeable. While the Niagara development is among 
the plants on which modern ideas were expended, it is a fact that 

tric science has moved forward since the equipment of the first 
station was completed. For this reason the new station will differ 
somewhat from the old one. In illustration of this, it may be 
pointed ont that the generator regulation on the old machines is 
about 30 per cent., while on the new ones it will be 10 per cent. In 
the old power house two switchboards are installed, each controlling 


five of the generators, while in the new station a single switch- 
board will be used to control the 11 generators to be installed. 
Another point is that the feeders will be protected with automatio 
oil circuit breakers. — 0 

The 10 huge generators in the present station are of the external 
revolving field ring type, and the first six generators to be installed 
in this new power station will be very similar in appearance, with 
the exception that the iron bridges over the old generators will be 
omitted in the new gererators. This change has been brought 
about by placing the collector rings at the bottom of the dynamo 
shaft instead of at the top. The close regulation mentionedjabove 
will give constancy of voltage on the system under variations of the 
load. In the ventilation of these new power producera quite a 
radica! change has been made, and the expectation is that they will 
run many degrees cooler than the machines in use at the present 
time. In describing this method of ventilation, Mr. H. W. Buck, 
electrical director of the Niagara Falls Power Company, says :— 
„A baffle plate has been placed between the bottom of the armature 
winding and the bottom of the revolving field. This forces all the 
air which is actuated by centrifugal pressure to enter the machine 
at the bottom inside of the armature shell. From here the air 


. passes upward through the air-ducts in the armature core, cooling 


the iron aud the winding. It then continues outward radially 
betweeu the layers of the field winding into an annular space at 
the back of the tield coiis, and thence outward through holes in the 
magnet riug, which are bored in line with the pole-piece bolts. The 
action is that of a centrifugal blower caused by the rotation of the 
field poles and ring. Some of the air also passes outward at the 
top of the ring through ventilating holes provided for the purpose. 
The op-ration of the air system is very satisfactory, and the blast 
of air secured is tremendous." 

The other five generators that are to be placed in this power 
station will each be of 5,0(0 H.P. capacity, but will be of the 
internal revolving tield type. They will make the same number of 
revolutions and generate current at the same voltage as the 
generators above mentioned. The cost of building these five 
machines will, be less than the cost of building the- other 
generators. It will thus be seen that when the two big stations of 
the Niagara Falls Power Company are completed, in their instal- 
lations there will be three styles of generators, but the expectation 
is tbat there will be no trouble in operatiug all the types in 
parallel. | 

In power house No. 1, the exciter plant has position on the main 
floor of the dynamo room, but in the new installation it is 
provided that the exciteis be located in a chamber at the bottom of 
the wheel-pit, in very much the same position as that of the 
water pumps in the old pit. The exciter plant will consist of four 
150-kw. compound wound vertical shaft machines of 220 volts, 
coupled to independent turbines. Their speed will be 750 revo- 
lutions per minute, aud each machine will have its own governor. 
From this plaut all tae power station lights and auxiliary motors 
will be operated. 

The six generators of the external field type will be controlled 
by one section of the switchboard, and the tive generators of the 
other type will be controlled by another section of the board. The 
21 generators in the two stations will be operated in four groups, 
but they may be operated in parallel when desired, and any of the 
generators may be thrown into either group. 

Splendid progress has been made in completing this second great 
installation, and the time when the first current will flow from the 
generators is not far distant, a fact that will give added interest to. 
the wonderful development of Niagara. 


EDISON AND HIS STORAGE BATTERY. 


WE have often referred to the wonderful storage battery 
which Mr. Edison is inventing, and we have pointed out 
that the inventor himself has kept silence, while reports and 
rumours of an extravagant and fanciful nature have been 
freely circulated. Now, at last, Mr. T. A. Edison has con- 
tributed about three pages to the current North American 
Review. We eagerly perused the article, in the hope of 
acquiring some definite information on the snbject, and of 
ascertaining how far we Britishers had been left behind in 
this department also. Alas for our hopes ! 

The article commences thus—‘ The final perfection of the 
storage battery, which I believe has been accomplished,” &c. 
This is delightful; it is American—we hear the eagle 
screech! The author goes on to say that a great many 
erroneous and unauthorised statements have been made 
about the new battery; he “can now say that it has 
sustained and overcome the four thorough tests applied to 
it, and it is now, at this writing, undergoing the fifth and 
last with every prospect of the same regult. 

„These four tests, which I will describe briefly, and this 
fifth now in progress, point to the new nickel-iron batterv 
as being in fact the only real storage battery known." 
Here again we detect the eagle. 


Se 
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~~ After stating that there are no signs of chemical deteriora- 
‘tion, even in a battery which has been charged and 
discharged over 700 times, Mr. Edison arrives at the follow- 
ing 'statement :—“ I have been working for a number of 
years on the problem of a true storage battery. The ex- 
` periments have been continuous for the past three years. 
"The above may be considered the first stage. 

* Tests on the battery have been going on for over a year 
and a half; this was the second stage. 

The construction of chemical works and a manufacturing 
plant for the cells was the third stage. 

“The manufacture of standard cells from the tools was the 
fourth stage." 
* In the remaining page and a half we find only a discussion 
of the advantages of the storage battery carriage, the strength 
of the French type of under-frame, &c., winding up with 
11 lines about the f///; endurance test; it is stated that five 
cars, of various types, have been equipped with the new cells, 
and are being run 5,000 miles over country roads, at the 
rate of 100 miles per day. If these tests shall show no 
loss of capacity and no mechanical defect in the battery, and 
that it is in all respects exactly the same at the end as at 
the commencement, we can be reasonably assured that at 
last we have a real siorage battery." No doubt. 

What we wish to lay stress on is the fact that, after 
a promise to give a brief account of four thorough tests, no 
such account is given, but instead there is a list of four 
stages of development, and a description of the / test, 
not yet completed. What were those four tests, and what were 
their results? And why is this peculiar list of four stages 
inserted ? "There is nothing in them which is in the least 
peculiar or novel, or even worth mention, l 

May they not mislead the non-technical readers of the 
N. A. Review into the notion that they have before them the 
successful results of four thorough tests ? 


PROCEDURE ON APPLICATION 
FOR LICENSE OR PROVISIONAL ORDER. 


[BY A LEGAL CORRESPONDENT. ] 


THE statutory provisions relating to the application for a 
license or provisional order are contained in Secs. 1—6 of 
the Electric Lighting Act, 1882 (45 and 46 V., c. 56). 
Taken in conjunction with the rules made by the Board of 
Trade with respect to such applications (dated August, 
1890), these sections provide the necessary machinery 
whereby undertakers may clothe themselves with the neces- 
sary power. The following summary will serve to show, in 
a connected form, the general effect of the statute and the 
rules :— 

Distinction between License and Provisional Order.—A 
license and a provisional order are identical in form, but 
they differ in duration. Thus by Sec. 3, ss. 2, a license 
may be granted for any period not exceeding seven years, 
and may be renewed by the Board of Trade upon terms, 
while a provisional order may be granted for a limited or 
unlimited period. Again, in the case of a license, it is 
necessary for the would-be licensee to obtain the consent of 
the local authority [45 and 46 -V., c. 56, Sec. 3 (1)], 
whereas the Board of Trade has power to dispense with 
such consent in the case of a provisional order [51 and 
52 V.,c. 12, Sec. 1]. Seeing that licenses are now seldom 
or never applied for, it is bardly necessary to discuss minor 
distinctions. ©. P" ote ae 

Who may Apply for a License or Provisional. Order.— 
The Board of Trade may grant a license [45 and 46 V., 
c. 56, Sec. 8], or a provisional order [45 and 46 V., c. 56, 
Sec. 4] to any local authority, company, or person to supply 
electricity within a given area, For the purpose of ascer- 
taining the meaning of the word “local authority,” reference 
must be made to the schedule to the Electric Lighting Act, 
1882 [45 and 46 V., c. 56]. The authorities for each of the 
districts set forth in the first column of that schedule are 
specified in the second column [43 and 46 V., c. 56, Sec. 


31]. For example, the urban sanitary authority are, for the 
purposes of this Act, the local authority of the urban sani- 
tary district. 

The word “company” means any body of persons cor- 
porate or unincorporate [45 and 46 V., c. 56, Sec. 32], a 
definition which bears no relation to the definition of a 
* company ” for the purposes of the Companies’ Acts. In 
the case of a registered company, a question sometimes arises 
whether the provisions of the memorandum of association 
or deed of settlement can be altered so as to include the 
supply of electricity. By the Companies’ (Memorandum of 
Association) Act, 1890 [53 and 54 V., c. 62], provision is 
made for such alteration in certain cases. Thus alteration 
may be made when it is the purpose of the company “to 
carry on some business or businesses which, under existing 
circumstances, may be conveniently or advantageously be 
combined with the business of the company" [58 and 54 V., 
c. 62, Sec. 1, Sub-Sec. (5)]. Under this section the Court 
has confirmed a special resolution by a gas and water com- 
pany, enabling it to supply electricity (Colombo Gas and 
Water Company: Jn re [Journal of Gas Lighting, July 20th, 
1896, Vol. lxviii., p. 179]). 

Conditions Precedent to the Grant of an Application for a 
License.—The license or provisional order will be granted to 
the bodies mentioned above upon certain conditions, which 
may, for the most part, be found in ss. 3 and 4 of the 
Electric Lighting Act, 1882 [45 and 46 V., c. 56]. The 
license may extend to the supply of electricity for“ public“ 
or private purposes. Public purposes" include the 
lighting of streets, public places, halls, and buildings under 
the control of the local authority, or any church or regis- 
tered place of public worship, or any public theatre, but no 
other purpose [45 and 46 V., c. 56, Sec. 3 (3)]. This defi- 
nition omits all reference to the supply of electricity for 
motive purposes. Private purposes" include all purposes 
not being public purpose, to which electricity may, for the 
time being, be applied, except the transmission of any tele- 
gram, an expression which includes a telephone message 
[ Att.-Gen. v. Edison Telephone Company, 6 Q.B.D., 241]. 

All applicants for licenses must give notice by advertise- 
ment of their intention to apply, in accordance with the 
regulations of the Board of Trade. The license will not be 
granted (a) until the lapse of three months; (^) until 
opportunity has been given to all parties interested to make 
representations to the Board of Trade. Objectors must 
lodge their objections within two months of the date 
of the first advertisement [45 and 46 V., c. 56, 
8. 3 (5)]. No application for a license or a renewal 
thereof will be entertained unless proof of the consent of 
every local authority in the district is obtained [B.T.R. 
(1890), R.I.]. This consent must be expressed in a written 
agreement [ B. T. R. (1890) R. iii.], and must be the result 
of a resolution passed at a meeting of the local authority. 
After previous notice has been given to the members of the 
local authority [B. T. R. (1890), R. iv.]. 

The above provisions hold good whether application for a 
license is made by a local authority, company or person. No 
local authority, however, can apply except in pursuance of à 
resolution to be passed at a special meeting—which meeting 
must only be held after a month’s previous notice to the 
members [45 and 46 V., c. 56, S. 3 (6). The fact that 
part of the area in respect of which application is made is 
outside their district, constitutes no bar to the application of 
the local authority [45 and 46 V., c. 56, ss. 7]. l 

The application must be made in the manner prescribed 
by the Board of Trade Regulations [B.T.R., 1890, Rr. 
viii.—xi. | 

The conditions which may be inserted in the license are 
contained in Sec. 3 of the Act of 1882. Its duration, a8 
we have already seen, is limited to seven years, but it may 
be extended for a further period by the Board of Trade 
[45 and 46 V., c. 56, S. 3, ss. 2]. 

The foregoing provisions relating the grant of a license 
also apply to the application for a provisional order [45 and 
46 V., c. 56, Sec. 4]. It is provided by Sec, 4 that the 
Board of Trade may from time to time by provisional order 
authorise any local authority, company, or person to supply 
electricity for any public or private purposes within any area 
without requiring the consents which are necessary M the 
case of a license, A modification of this enactment was 
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introduced by Sec. 1 of the Act of 1888 [51 and 52 V., 
e. 12], which provides that no provisional order shall be 

nted except with the consent of the local authority. unless 
the Board of Trade in any case in which the consent of such 
local authority ie refused are of opinion that, having regard 
to all the circumstances of the case, such consent ought to be 
dispensed with ; and in such case they are to make a special 
report, stating the grounds upon which they have dispensed 
with such consent. 

The following table will show the procedyre to be followed 
in order to obtain a provisional order :— 

(a) If the local authority are undertakers, the application 
must be the result of a resolution passed at a special meeting 
convened by notice to the members [45 and 46 V,c. 56, 
Sec, 3,98. 6]. — | | 

(b) On or before the first of July, promoters must give 
notice in such manner as the Board of Trade may direct or 
approve to the local authority or local authorities in the 
district of their intention to apply for a provisional order, or 
of the fact that a provisional order has been applied for 
[45 and 46 V., c. 56, Sec. 4, ss. 1]. This provision does 
not apply to a local authority unless they seek to supply 
part of a district other than their own [45 and 46 V., c. 56, 
Sec, 9, 88.. 7 ]. 

(c) On or before the first of November, promoters must 
give notice of their intention to apply for a provisional order 
to every rival supply company or undertaking in the dis- 
trict [B. T. R., R. V.]. 

(d) During the months of Oclober or November, the 
undertakers must give notice by advertisement of the appli- 
cation for, and the objects of the provisional order [B.T.R., 
Rr. xiii, xvii.], and a copy of this advertisement must be 
deposited at the Board of Trade, and at the offices of the 
company [B. T. R., R. xvii. (2) ]. 

(e) On or before December 21st, the promoters must 
lodge a memorial for a provisional order with the Board of 
Trade [R. xvii. (3)]. This memorial must be addressed to 
the Board of Trade signed or sealed by, or on behalf of the 
applicants, and must be headed by a short descriptive title 
[R. viii.], and must be accompanied by a draft of the 
provisional order and other documents [Rr. xvii. (3), 
vii., xi. ]. 

(/) The Parliamentary agents or solicitors must be 
prepared to prove compliance with the Electric Lighting 
Acts, and the rules by January 15th, and all such proofs 
aL be completed on or before February 22nd. R. xvii. 
4)]. l 

(9) Date of the Provisional Order.—A provisional order 
is never granted until after the expiration of three months 
from the date of the first publication of the statutory adver- 
tisement [See R. xiii.], nor until opportunity has been given 
to all parties interested to make representations or objections 
to the Board of Trade with reference to the application 
[E.L.A., 1882, S. 3 (5)]. | 

(To be continued.) 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


Compiled E Aer this journal by W. P, Tuoursox & Co. Eieosrionl Patent 
© D „., an verpoo to whom 
Inquiries a Rig be addressed. : ' 


- 


15118. "Improvements in apparatus for testing the magnetic qualities of 
rim " Tur Barris TRowsox-HousroN Company, LIMITED., and F. HOLDEN, 


15119. „An improved method of providing co cables, intended for use as 
deren conductors, with solid ends," ; G. M. HaRDINGHAM, (Felten & 
üillesume Carlswerk Aotien-Gesellschaft, Germany.) July 7th. 


15194. “Improvements in wearin i 
0 g apparel for protecting from electric 
currents under high voltages." N. ARTEMIRFF, July 7th. (Complete.) ^ 


ie. ar athe oper in ap 2 for electrolytically coating sheet oo 
^ ° 0 XAM. it) e E : i É 
Germany.) July 7th. (‘Columbus ” Electricitite-Gesellschaft m : 


15,218. " Electrlo safet aratus í. 1 y 
P. XA. July F controlling the traffic upon railways. 


15,244, “Improvements in and relatin i " 
: g to electrical tranformers." W. P. 
Tuoxrson, (The Firm of L, & H. Loewenstein, Germany.) July 8th. 


15,245. Improved electro-semaphore.” B. PrTscH. July 8th. 


15971. “A new or improved proces« for the electric emelting and refining of 
metal and other substances," C. A. Krrrrkn. July 8th. (Complete.) 


. 15,299. “Improvements in or relating to contact Lreakers for electrical 
ignition purposes." S. B. HARDCASTLE, July 9th. 


15,924. An improved device for enabling low-tension lamps of high 
amperage to be employed on electrical distributing circuits of any voltage." 
J. KLOPFENSTEIN. July 9th. 


15,825. “Improvements in apparatus for controlling electric currents, chiefly 
designed for use in lighting the stages of theatres." L. Mornat. July 9th. 


15,45. *'Imorovements relating to punching apparatus for metal and other 
sheet material." H. H. Lake. (General Electric Company, United States.) 


July 9th. 


15,846. ‘Improvements in magnetic clntches.” H. H. Lake. (General 
Electric Company, United States.) July 9th. 


15217. “Improvements relating t^ arc lamps," H. H. Lake. (General 
Electric Company, United States.) July 9th. 


15,850. Improvements in arc lamps.” W. P. THompson. (C. J. Toerriug, 
United States.) July 9th. 


15,973. “Improvements in or relating to the covers of dynamos and electro- 
motors." R. F. HALL. July 10th. 


15,874. „ Improvementa in dvnamo-suspension gear for use in connection 
zu 995 electric lighting of railway carriages and the like." R. F. HALL. 
ulv 10th. 


15.887. “Improvements in telephone receivers.“ L. Marston and R. H. 
JONES. July 10th. 


15,431. “ Reynlating device for electrica] machines driven hv steam motors.“ 
Tre Hon. C. A. Parsons, (C. E. L. Brown, Switzerland.) July 10th. 


15,85. “Improvements relating ta secondary or storage batteries.“ H.H. 
Laker. (Consolidated Batteries Company, United States.) July 10th. 
(Complete.) 


15,454. "Improvements in electrical switches." F. H, Haun and C. HALL. 
July llth, 


15,455. “Improvements in electrical switches." F. H. Hart and 'C. HALL. 
July lith. 


15,458. “Improvements in bruch-gear for dynamos and electro-motors.” 
THE ELECTRIC AND ORDNANCE ACCESSORIES COMPANY, LiMiTED, and R. F. HALL. 


July lith. 


15,58. Improved means of mounting or carrving the brnshes of electrical 
switches, dynamos, motors, and the like." A. H. HickLxV. July Heth. 


15,463. “ Improved electric pendant." C. T. A. HRNsHAW. July lith. 


15.488. “Improvements in controlling devices for electric motors applicable 
for elevator and like work." Orts ErkvaTon Company, Limite., (Otis Elevator 
Company, Incorporated, United States.) July llth. 


ABSTRAOTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W, P. Thompeon 
and Co., 822, High Holborn, W. O., aud at Liverpool, price, post free, 9d. - 


(in stamps), 


8.578. The manutacture of an Improved material for Insulating electrical ooa- 
ductors, water-proofing fabrics, and for other purposes." F. Greening. Dated 
May 9th, 1900. Relates to a material or composition applicable for use as an 
electric insulating composition, water-proofing composition, paint, varnish. 2 


claims. 


8.584. “ An improved systom of electric traction by surface contact." @. veel 
M. T. Fellee and A. Parboni. Dated May 9th, 1900. Relates to electric railways 
and tramways on a road contact system with electro-magnetic switches. The 
core of the magnet which operates the switch, works inside three coils of which 
the first receives a shunt current from the collector to lift the core. The second 
coil receives the main current and acts as a hold ng up coil, while the third coil 
is a shunt off this coil to earth or return, and pulls down the core when the 
collector leaves the stud and breaks the circuit through the second coil. The 
third coil has fewer ampere-turns than the second, and is in seriea with or 
is formed as a resistance. The core carries a spring arm with carbon blocks at 
the ends to bridge the two sets of carbon contacts in the main and shunt 
circuits, or the core is connected to levers which carry bridge pieces dipping 
into two pairs of mercury cup. The coils are iron cased and iron ended, and are 
attached to the cover of the switch box, which is fitted with a water-tight joint 
and a renewable insulated contact stud, and the connection with the feeder is 
made by a spring carried plate on the lower end of the switch. The stud may 
be separate from the switch box. The ends of the collector may be insulated 
from the ventre and connected to it through resistances, and at starting a small 
battery supplies the inital current. 6 claims. 


8,686. “improved galvanio battery." A. Martin and C. Neuilly. Dated May 
9th, 1900. Relates to two fluid batteries of the zinc carbon type. The zinc 
electrode is made up of two plates of well amalgamated zinc, which are var- 
nished on the sides furthest away from the carbon electrode, and are granulated 
on the other side, the granulation being preferably effected hy casting zinc 
on to the surfaces of the plates. The carbon electrode is provided with a 
roughened surface, and is pierced with a number of holes. The liquid in con- 
tact with tbe zinc is dilute bydrochluric acid, to which is added chloride of 
calcium or of sodium, or both. The liquid in contact with the carbon is nitrio 
acid, to which are added solid portions of potassium chlorate and sodium nitrate 
which have been melted in their own water of crystallisation. A small quantity 
of an alkaline permanganate is also added. 4 claims. 


8,678. “improvements in er relating to electrical signalling apparates.” 
Aleook. Dated May 10th, 1900. Relates to seers ee of the M, 
described in Specifications, Nos. 934 and 14,224, a.p. 1899, for transmitting 
orders, signals, &vc., the transmitter and receiver being connected by three line 
wires, and the indicator of the receiver being caused to rotate by an arrange- 
ment of electro-magnets, the magnetic field of which turns or rotates in 
accordance with the movements of the transmitter. 15 claims. 


8,682. “Improvements in apparatus for measuring electrica! resistence, 
aniy intended for testing the electrical resistance of rail jelats ia the tracks af 
electric rallwaye.” R.W.Comant. Dated May 10th, 1900. Low resistances are 
compared by a portable apparatus for balancing the resistance of a rail joint 
against that of a variable length of solid rail, through which current is passing 
and with which connections are made by three metal points on wooden handles. 
In order to correct by a bridge, the specification must be made to diagram, 
8 claims, 
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8,779. ‘improvements la electric switohes and fuses.” J. Whitcher, A. Lea, D. J. 
Evans, and E. P. Teller (Exeoutors of C. H. Warren). Dated May 12th, 1900. Relates 
to switches, cut-outs, &c. The sliding bar or tube is adapted to bridge the 
fixed contacta, the former serving asa guide frame, and is operated by a handle 


. fitted in rollers working in slots in a sleeve which is fitted with a spring to give 


&quick break. A fuse wire connects the terminal with the contact or guide 
frame. ] claim. 


8,780. ''improvements in dynamo-electrio machines." E. Browa. Dated May 

h, 1 Dynamo-electric machines. For the purpose of securing: a 
fixed line of commutation, and thus preventing sparking, the field poles are 
slotted not only in a direction parallel to the lines of force, but also in a 
direction at right angles thereto. In the case of a dynamo, & slot is made in 
the back of the pole. In the case of a motor, the direction of rotation of which 
has to be reversed, both parts of the divided pole are slotted. 1 claim. 


8,827. ''improvements in or connected with electrical batteries." H. W. Batlor. 
Dated May 12th, 1900. Relates to batteries in which the active clectrolyte and 
the depolariser are employed in the form of paste or semi-liquid, and bas for 
its object to increase the output or capacity of these batteries, and prevent 
their deterioration when not in use. This is effected by iutroducins into the 

aste a porous material such as hemp, cotton or asbestos. ‘This material may 

e applied in the form of vertical wicks, inserted at or near the junction of the 
depolarising mixture with the active electrolyte mixture. and they may be 
placed into small grooves in the edges of the carbon plate. 2 claims. 


8,829. Improved safety lock with electrical door opening device.” J. Skopec 
and N. H. Stockerau. Dated May 12th, 1900. The locks have a rotating bolt 
which engages a sliding bolt or pivotted latch on tbe leaf or door of the jamb and 
is released so that it may turn by exciting an electro-annzet to attract its armature 
or by forcing the armature towards the magnet by turning the double locking 
bolt beyond its unlocked position by means of a key. The lock is provided with 
an eleotric contact maker, which operates an indicator when the door is opened 
fraudulently. The bolt is prevented from tnruing by the lever which bears 
against a flat on its stem and the lever is held by a lever, which in turn is held 
by & projection on the armature. 5 claims. 


8,868. “improvements in electrical signalling apparatus." P. H. Newton. 
(H. d. Corleton.) Dated May 14th, 1900. Orderoralarm apparatus. A transmitter 
adapted for use as an order telegraph for hotels, «c. On the supporting plates 
are mounted two insulated plates formed with suitable series of contact 
terminals which are arranged to be brushed by the contacts on a revoluble 
carrier. In the front plate are formed three series of perforations. 23 claims. 


8,886. ''improvemenis relating to moens for recording the number and duration 
of tolephonio conversations.” H. Elchwede. Dated May lith, 1900. Relates to 
apparatus for registering the nur ber and duration of telephonic conversations, 
and cannot well be described without reference to a diagram, 3 claims. 


8,894. “improvements iu electric smolting furnaces.” H. Koller. Dated May 
14th, 1900. Large furnaces for making carbide, or for other purposes are pro- 
vided with insolated carbon blocks in series between the main electrodes, 
action occuring in each of the spaces so formed. In a horizontally arranged 
furnace, the carbon blocks are supported at their middie parts by fireproof 
blocks, other carbon blocks may be placed on the bottom of the furnace, below 
the active spaces, and may have hollow tops to collect the fused product. ‘To 
regulate the current, and interinediate carbon may be supported so that it 
can be lowered between the stationary as these are consumed. 10claims. 


8,945. ‘Improvements In er relating to electric motors, particularly applicable 
for propoiling boats." H. J. Rouit. (T. B. Hatch.) Dated May 15th, 1900. Relates 
to electric motors specially constructed for working under water, and 
particularly applicable for driving screw propellers. 6 claims. 


9,006. ‘‘Improvements in spacing ribs or hlecke for armature cores.” J. A. 
Foshag. Dated May 15th, 1900. Laminated armature cores are provided with 
spacing ribs or blocks. Each rib consists of a narrow strip of plate metal 
having lugs projecting laterally from one edge, by means of which it is secured 
to the outer lamina of a bundle. The strip may be notched or cut away at the 
base of each lug and the extremity of each of the lugs, so that after rivetting a 
plane surface is formed. The ribs are preferably corrugated. 3 claims. 


8,033. “Improvements in otrap collie for electrica] machines.” J. P. Mallet. 
Dated May 16th, 1900. Relates to strap coils for generators, motors, transformers, 
and like electrical machines, the object being to provide a coil to serve as a wire- 
wound coil, and to be readily applied to the core. A single-strap coil with twocom- 
mutator leads is described. Fach turn is formed with two parallel parts, and 
portions curved and bent edgewise. Starting with the first convolution from the 
leads, the first half i» on the outside of the coll, receives a half twist at the bend, 

roceeds with the second half on the inside of the coil, and receives another 

alf twist at the commutator end, after which the first half of the second 
convolution is formed inside the one part, and so on. The span of each 
convolution is thus the same throughout. After the coil is bent, it is opened for 
the insertion of insulating tape between the parts, and before application to 
the core the parts are wound round and between. 2 claims. 


8,085 " improvements In electric brakes for electric railway vehicles." F.C. 
Newell. Dated May 16th, 1900. Relates to electric locomotives and motor 
vehicies. A single braking switch operated from either end of the vehicle, 
cuts off the current supply from the trol'ev, and couples up the motors which 
then run as generators on acircuit including the magnetic brake device and the 
driver's running controllers and reversing switches urespective of their position at 
the time. The controllers in connection with the ordinary resistances can then 
be used to control the action of the brake when its switch is in the on position, 
when itis in the off position, the ordinary series parallel control is obtained. 
The brake switch is held off by a spring, and is pulled on by slot'ed rods and 
levers which can be held by the pawls, the action at the ends of the vehicle 
being independent, 3 claims. 


3 


10,357. '' improvements in or relating to electrical apparatus for surgical and other 

. J. J. Hyass and P. M. Randall. Dated June fth, 1900. Relates to 

electrical apparatus for surgical, dental and other purposes The application 
to an incancescent lamp is described. 5 claims. 


10,361. An Improved flexikte conductor, from any point of which current may 
be taken.” J. A. Halford. Dated June 6th, 1900. Flexible conductors are con- 
structed for the attachment of lamps as described in Specification No. 18,414, 
A.D. 1899, by means of spikes a' d clips. lclaim. 


10,362. ‘Improvements in caps for glow lamps.” J. A. Halford, Dated June 
6th, 1900. The cap of a lamp is mace with a shoulder or bead, against which 
the fingers may press when inserting the lamp in its holder. The invention is 
applied especially to lamps having connecting spikes, described in Specification 

0. 18,414, A.D. 1899. 1 claim. 


10,376. ''improvements in construction of plates for aconmulators or secondary 
batteries disoharging heavy cur-ents.” J. Garassino. Dated Jure fth, 1900. 
Plates or electrodes, particularly adapted for motor road vchicles, tramcars, and 
the like, are made in the form of narrow boxes, which enclose the active 
material. Esch box is made by doubling on itself & perforated sheet of lead, 
in which deep folds or mbs Fave been made, and the box is com[leted by 
narrow perforated side pieres and an unperforated top pece., Pins serve to 
retain the box in shape. A battery may be made up of these boxes, separated 
from each other either ty ebonite combs or by corrugated sheets of ebonite. 
Litharge is placed in each box, and in “forming” the electrodes they are pro- 
tected by two porous plates, ard immersed in an acidulated electrolytic bath 
containing positive s nodes of pure lead. When the oxide has been reduced to 


. metallic lead, the positive anodes are replaced by previously reduced boxes, 


which have been kept in pure water. 6 claims. 


10,426. ''Electrie safety appliances fer lifts.” F. Garside, W. Carter 
Hydraulic Engineering Company. Dated June "th, 1900, A passenger or bine 
lift, operated by a hand rope, carries an electrically- controlled rope - grip by 
which the lift is stopped at any desired floor. A number of parallel electrical 
conducting positive parallel strips and a negative strip are arranged on the wall 
of tke Jiit shaft. A movable brush carried by the cage is adjusted so as to move 
in contact with the strip corresponding to the floor at which it is desired to 
stop and having opposite that tloor an insulated part to break the circuit, A 
fixed brush slices in contact with the conductor. 5 claims. 


10,437. “improvements In or relating te electrodes for batteries." A. Mackenzie, 
Dated June 7th, 1900. Electrodes'are made of a helical coil pe with active 
material, and placed in a perforated or slotted tube. A number of these tubes 
are connected to a common conducting bar to form a plate. 8 claims. 


10,602. *''improvements in telephone systems.” Georg Ritter. Dated June 
8th, 1900. Relates to improvements in the systems described in Specification 
No. 29,665, a.D. 1897, and cannot be well described without reference to 
adrawing. 6 claims. 


10,511. ‘‘Improvements in the manníacture ef negative, or spongy lead plates, or 
elements fer secondary batteries or electrical accumulators.” ML sectrieal [ed 
Storage Company, H. W. Batter, and J. H. May. Dated June 8th, 1900. Negative 
or spongy lead plates are made by subjecting a paste of lead oxide and 
powdered carbon, or other organic substance, capable of being decomposed 
and oxidised by the action of an electric current, applied to a grid or support, 
to the action of an electric current while immersed in dilute sulphuric acid or 
other forming solution. The current is tirst applied when the plate is attached 
to the positive pole of the source of electricity, so as to remove the carbon 
by oxidation, and then the current is passed through the plate in the reverse 
direction, so as to reduce to spongy lead the porous mass thus produced. 
l claim. N 


10,642. ‘improvements iu and connected with electric couplings.” H. s 
heimer. (Actlengeselischatt Mix & Genest, Bertin.) Dated June 9th, 1900. Relates 
to wall plugs, ceiling roses, &c., fitted with fuses. The parts are so arranged 
that only apparatus adapted for the fuse can be connected up. 8 claims. 


10,643. ''Arrangemont for dedi A the length of the (use o! oleotrio eut-enuts." 
H. Oppenholmer. (Actiengeselischatt Mix & Genest, Bertin.) Dated June 9th, 1900. 
The length of the fusing part of a fuse wire is limited by sliding a glass tube or 
casing over the wire, 1 claim. 


10,644, “ f e le and connected with quiok-break switohes.” H. 
Oppenheimer. (Actlengosolischatt Mix & Genest, Berlin.) Dated June 9th, 1900. 
A quick-break switch is fitted with a notched spring or equivalent means for 
holding the handle in two or more positions, and for reducing wear and tear. 
l claim. 


10,8545. “improvement la and connected with switches er keys for electric lamp. 
holders." H. Oppenheimer. (Action, eselisohaft Mix & Berlin.) Dated 
June 9th, 1900. A four-fold break is obtained in the switches or keys of lamp- 
holders by the following arrangement. A drum is titted with two conducting 
plates, and on itiub four springs. 1 claim. 


10,580. ‘“‘improvements in electric furnaces of great power." O. Imray. 
F. Moraal, italy.) Dated June 9th, 1900. In a large furnace the electric con- 
nections with the electrodes are made by water-cooled metal boxes; the 
movable electrodes are held by screw yokes, also water cooled. When several 
adjacent electrodes are supplied with alternating currents by independent 
conductors, these are placed at right angles to one another, or in line, where 
they leave the group of electrodes, to avoid induction between them. The 
liquid product of the furnace is discharged through a slit formed by a water- 
cooled metal casing upon a cooled metal plate. 3 claims. 


10,606. ‘improvements in electrical fuse boxes." A. D. Smith. Dated June 


llth, 1900. Relates to a fuse box for use in distributing to a number of con- 


sumers from one set of service cables. 1 claim. 


10,612. ‘ Improvements In arc lamps." F.W. Martin, F. Stewart, J. M. Brows 
and N. G.Bogge. Dated June 11th, 1900. A clutch-clamp with enclosed arc is 
constructed as described. 9 claims. 


10,637. “Improvements la or connected with variable resistance hexes.” A.H, 
Mayes. Dated June lith, 1900. Pulverulent resistant material is contained 
between conducting plates fixed in a non-conducting box under non-conducting 
pressure plates. 4 claims. : 


10,638. ‘“‘Improvements in or appertaining to devices for starting eleetrie 
motors." W. P. Thompron. (Fraser Electric Elevator Company, U.S.A.) Dated June 
llth, 1900. Relates to means for starting electric motors, particularly those on 
elevators and street cars. The current is switched on through resistances which 
are automatically cut out one by one. 14 claims. 


10,639. “Improvements la or „ to electric controllers." W. P. 
Thompson & Co. (Fraser Electric Elevator Company, U-8. A.) Dated June 11th, 
1900. Relates to a form of controller having one operating lever, and 80 
arranged that the main switch can only be opened or closed when the lever is 
in a certain position. 22 claims. 


10,688. “Improvements la telephonic fire alarms and other similar est! systems.” 
L. de L. Welle and A. C. Brown. Dated June 12th, 1900. Relates to order or 
alarm apparatus for fire and police use of the type described in Specification 
No. 3,618, A. b. 1888, is arranged with telephones for enabling conversations to be 
carried on between the various outposts and the central office. 6 claims. 


10,703. ‘improvements Inthe manufacture of filaments for electric incandescenes 
lamps." V. Thomas. Dated June 12th, 1900. Incandescent lamps.—Filaments 
&re made of graphite or carbon'containing alumina, by dissolving nitro-cellulose 
in glacial acetic acid, adding an aqueous solution of pure aluminium acetate or 
nitrate. and forcing the mixture through a small orifice into distilled water; the 
thread isimmersed in ammonium hydrosulphide for about 48 hours, wound on 
& plumbago former, and heated in a closed vessel to carbonise it. The mixture 
may contain 15 per cent, of nitro-cel ulose and 2to 5 per cent. of aluminium 
acetate. 3 claims. 


10,711. ‘improvements in, and relating to, electric signalling apparatus fer rail- 
ways and the like.” A. de Filippi. Dated" June Leh 1800. Nelates to electrical 
apparatus for signalling the presence of a train on the line, to the two stations 
between which it is situated, and to any other train which may inadvertently 
enter the same section in the opposite direction. Provision may also be made 
"for automatically stopping two trains so approaching each other. 1 claim. 


` 10,751. “improvements in electrical generators and motors." W. N. Willatt. 
Dated June 13th, 1900. Relates to a means for preventing distortion of the 
field in dynamo-electric machines. For this purpose each pole core, preter- 
ably laminated, is formed with three equally-spaced slots through it, snd & 
wedge-shaped extension on each side of its inner face. The extensions on the 
two sides are preferably formed by alternate laminæ. A disclaiming reference 
is made to Specification No. 18,278, A.D. 1896. 1 claim. 


10,808. ‘improvements relating to electric arc lampe." H. A. Cenchman. Dated 
June 14th, 1900. Arc lamps. Da Dons are provided with central or other cores 
of about one-eighth their sectional area of hydraulio lime, or & mixture of two 
parts of lime with one of silicate of alumina; the lime may be replaced by 1215 
bonate or sulphate of lime, or other mixtures of refractory and fluxing materi d 
may be used. Such cores are consumed at the same rate as the: carbons, &n 

give increased light for photographic printing and general purposes. 8 claims. 


1 


"EX xs 


ELECTRICAL REVIEW. 


VoL. LI. AUGUST 1, 1922. No. 1,288. 
“ELECTRICAL REVIEW.” THE SCANDAL WHICH EVERYBODY 
| ADMITS. 
vol. LI.) CONTENTS: August 1st, 1902. [No. icm | 
h E body Admits . 69 Xd 
ne Suggestions with Regard to Elec i Tun Urban District Council of Tonbridge offer a prize for 


Some Suggestions with Regard to Electric Motor Installations 171 
Procedure on e for Licence or pronun Order 
(concluded) 172 
The Cyclone Theory ot Magnetism (concluded ) 173 
Refuse Destruction: Its Sanitary and its Steam "Raising 


Aspects (illustrated) (continued) = 174 
Correspondence :— 
Fire Prevention 805 m" ie: 2 oy S. 175 
Technical Education ... = m = iso ive: vio 
Our Legal Query Column .. - m EN rm .. 176 
Parliamentary "m — E 85 " ‘sh us. 177 
Legal — mA Ru» we aor c 0S 
Business Notes sa m "H - .. 181 
James Swinburne (illustrated) is 187 
Tbe Electric Tramway i inca of Newcastle-on- n-Tyne (sus. 
(concluded T 188 
City Notes s i eT m - ; 195 
Traffic Receipts... PA E as » " . 198 
Stocks and Shares ... dd " zd . 198 
Share List of Electrical Companies ep s E 199 
Market Quotatious .. 200 
Electric Baths for North Staffordshire Infirmary (illustrated) 201 
Limits and Limit Gauges (illustrated) . 202 
Electricity for Motive Power ies .. 203 
Some Details of Direct- Connected Generator Sets .. 203 
Gas Power Statistics - "i na 20D 
The Reduction of Alumina by Means of Carbon 2 ... 205 
The Effect of Electric Waves on the Human Brain ... .. 206 
L.C.C. Electric Tramways... 8 js .. 207 
Abstracts of Publisbed Specifications jan E " .. 208 
THE 


ONIVERSAL ELECTRICAL DIRECTORY 
1902 Edition 


READY. 


H. ALABASTER, GATEHOUSE & CO, 
4, Ladgate Hill, London, E.O. 


— oS 
SS ö — 


Taz ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 


Fhe Oldest Weebly Electrical Paper. Establéehed 1872. 
nem BY ORDER FROM ANY NEWSAGENT I" TOWN OR do.. 


OFFIOE :—4, LUDGATE HILL, LONDON, E.O. 


Telegraphic Address: " AGEEKAY. Io. DOR.“ Code, A BQ, 
Telephone No. 983 Holbor, 
ALL Letters should be addressed to the Proprieters, H. Alabaster, Gatehouse & Ce. 


ADVERTISEMENT RATES ON APPLICATION. 
She “ Electrical Review” is the recognised medium of the Electrical Trades, 


AND HAS 


BY F::R THE LARGEST CIRCULATION 
of any Electrica] Industrial Paper in Great Britain. 


BUBSCRIPTION RATES,—In Great Britain. Post Free per Year, 19s. 6d. Te 
Other countries, per Year, £1 10s. BS i 
2 -—-Bubscribers' numbers bound, including case, for 48. each volume. 
ASES.—Cloth Cases for Binding can be had, price 28. 6d. each. 
1 2 to hold trom One to Irene. six Numbers until the volume 
now 
b Pila Briteln) Ca. dd. m the Publishers, Price 6s., or Free 
FOREIGN AGENTS.— New York: D. Van NosTRAND, 28, Murre 
" y Btreet 
— M J. Bor U, 22, Rue de Ia Banque. Berlin: AsRER & Oo. 18 
n and Postal Orders (on Chief 
Mri 5 Na me Office. London). to be made ble IF 


competition by electrical engincers, the result of which will be 
awaited with interest. They require the services of a fully 
qualified electrical engineer, who must have had experience 
with the low pressure three-wire direct; current system, high- 
speed engines, accumulators, and triple-concentric cables. 
He will be under the direction of the Electric Lighting 
Committee of the Electricity Supply Undertaking, ahd the 
administrative departments connected therewith, a body of 
gentlemen who do not claim any special knowledge of the 
highly technical business they assume to direct. 

Of course, he must thoroughly understand how to run the 
stution successfully, and this necessarily involves a sound 
knowledge of both mechanical and electrical engineering. 

As competitors are required to send in copies of ‘three 
recent testimonials, thorough efficiency is evidently de- 
manded, involving theoretical and practical training and 
experience during some years in the school, manufactory, 
and electric supply works. l 

Thus equipped at the cost of a good round sum in school 
fees and premiums, besides devoting his youthful energies to 
study and service, he is fitted for the prize, viz., the 
position of electrical engineer to the Urban District Council 
of Tonbridge // the munificent salary of €150 per annum, 
or very nearly £3 per week, of course without board and 
lodging, and minus the provision of a uniform gratis, which a 
middle-class family provides annually for its footman. 

What a splendid prospect for the young engineer after his 
long period of study and practice! Who cau wonder if he prefer 
becoming a consulting engineer, with less responsibility and 
more pay !—Five per cent. on the capital expenditure in- 
curred in constructing works, the success of which depends 
upon his constant care and skill, for which he is to receive 

8s. 61d. per day. 

But he is to be allowed to take one pupil, who, in 
exchange for being trained for obtaining a similar prize in 
the distant future, will be expected to pay in premium some 
little addition to bis mentor's income. 

If Lieut.-Colonel Crompton be right in his belief that a 
very large number of junior and ill-educated men blossom 
into consulting engineers, and “do” a large number of 
towns, from what class are the skilled men to be drawn who 
will accept such remuneration for undertaking the supremely 
important duties of electrical engineer in charge of muni- 
cipal supply works, with the exceptional difficulties attach- 
ing to the direction of their work by a Committee ignorant 
of the business ? 

The action of the Tonbridge local authority is eminently 
calculated to secure the w/i/, with the result that the young 
borough electrical engineer, even if successful in supplying 
electricity without any serious mishap, will soon yearn for 
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the better paid position of a consulting engineer, whose first 
job will realise for him in his 5 per cent. commission as much 
as he would earn in working a station for many years. 
Thus he has no permanent attachment to his position, and 
must always be ready to give it up for any addition to his 
“screw.” 

The survival of the unfit and the creation of an inferior 
clasa of consulting electrical engineers is a phase of muni- 
cipal trading, the ignorant employers being unable to 
discriminate in the selection of the men upon whose 
successful working everything depends. In selecting their 
engineers upon economical principles, their ideas are limited 
to the rate of wages. It will, no doubt, be very difficult to 
make the municipal undertaking at Tonbridge pay its way, 
but no worse economy could be practised than under-paying 
the man responsible for making it & financial success, or, in 
any case, for reducing the loss as much as possible. 

Lient.-Col. Crompton has displeased some people by his 
fearless statemente, but his frankness and honesty of purpose 
really entitle him to the gratitude of all who wish well to the 
industry. 

There is another chance for the class of consulting 
engineers indicated by the gallant Colonel, in a paragraph in 
the Edmonton Guardian of last week. A correspondent 
gives a copy of a recommendation by a Committee of the 
Urban District Council, that three electrical engineers shall 
be consulted when tbe electric lighting order obtaired in 
the present session is being dealt with. 

When the combined scheme of the five local authorities, 
of which Edmonton was one, was being promoted in 1901, 
Mr. Robert Hammond was called in to check the recom- 
mendations of Mr. Hawtayne, and they became the joint 


consulting engineers; but the Edmonton Councillors appear 


to have determined upon going one better, and, to make 
assurance trebly sure, would appoint //ree—to wbom, we 
suggest, might be added an umpire, to decide in case they 
should each advise a different system. 

Meanwhile, surely the truth muet be dawning upon these 
representatives of the ratepayers, that they are groping in 
the dark in undertaking a speculative business for which 
there is absolutely no sound reason, and which experience 
has amply proved will, in all probability, result in heavy 
demands upon the rates. 

According to the report referred to, the committee advise 
an alternative course, by applying to a company able to 
supply all that the district, requires, without risk to tbe rate- 
payers, and upon better terms tban it is possible for an 
isolated municipal undertaking to accomplisb ; in this recom- 
mendation there is the dawn of reason and round sense, 
which it i8 to be hoped will ultimately prevail. 


WE bave read a good deal of late about 
the industria] boom that we are to expect 
in South Africa, and cannot help feeling that in this con- 
nection there are some at work who design to trumpet forth 
the alleged backwardness of this country until their blastings 
produce something approaching a scare. Fancy figures are 
published about enormous contracts which bave been placed 
in America for electrical machinery for use in South Africa. 
How often are these figures set a-winging by Americans 
with whom the wish is father to the thought ? Have they 
any foundation in fact? German manufacturers are also 
said to be ready to pounce—indeed, have already pounced 
—but while we admit the fact, we give a knowing look 
over our glasses and sympathise with those who have had 
perforce to live so long upon their losses, and have been 


South Africa. 
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dumping their products anywhere and everywhere at any 
price they can get, just to keep the works a-going. Contracts 
will go to Germany, and contracts will go to America, for 
electrical and general engineering development in South 
Africa, for there are American and German engineers in 
positions of authority : but contracts for millions and 
millions of pounds’ worth of stuff will come to this country, 
and yet millions more will come here instead of to others if 
we are able to takethe orders. But on what terms shall we 
take the business that is going? In exceptional cases it 
may pay in the long run for our firms to incur a loss at first 
in order that they may become known—pay their footing, 80 
to speak ; but heaven forbid that when there is so much to 
do, and so much more coming—we refer to electric power 
and traction progress even within our own tight little 
islands—we should be guilty of trading recklessly, and repeat 
the blunders that have been made by German manufacturers. 
We are advocates of the go-ahead spirit and of up-to-date 
enterprise ; but we are also advocates of the exercise of just 
a little of that caution which bas become one of our national 
characteristics, and seems to be so sadly lacking on the part 
of some of our foreign rivals. May we be pardoned for 
suggesting that at the present moment there is a too evident 
disposition to regard South Africa as a dumping ground for 
ne'er-do-well& a sort of labour rubbish heap; it should 
be notbing of the sort. We are not going to “develop” a 
Madagascar, but a British territory. The British electrical 
engineering industry must be ably represented by men who 
know their husines& Mr. Cbamberlain's view on the 
question of trade rivalry is that the British manufacturer 
will win if be will only make adequate effort and throw 
himself into the battle in an enterprising way. The Secretary 
for the Colonies seems to favour this view at the expense of 
preferential treatment, and our past commercial history 
might be cited in justification. Our own belief is that the 
sritish electrical manufacturer is pretty well alive to the 
necessities of the situation. | 


Mn. Ivan LtEvINSTEIN'8 presidential 
address to the annual meeting of the 
Society of Chemical Industry in Liverpool 
took for its subject Education and Legislation—their 
Influence on Trade and Industry. Mr. Levinstein began 
by regretting that we had already lost our premier 
position as the manufacturing country of the world to 
the United States, and by stating that we must now fight 
Germany for the secord place. But if Germany is a larger 
country than the United Kingdom and contains a larger 
industrial population, and if the same remarks apply with 
far greater force to the States, if, too, we have worked our 
deposits of coal, iron, &c., for so many years that they are 
becoming more expensive than of yore, whereas the similar 
raw materials in Germany and North America are 
comparatively untouched, surely it is patriotism run 
mad to expect us to retain our superiority over the 
younger nations. Mr. Levinstein assigns eight reasons 
for Germany's advance in industry and commerce :— 
(1) Superior economy and attention to detail; (2) 
possession of more skilled brains; (8) a close alliance 
between legislation and science on the one band and trade 
on the other ; (4) a national system of railways and canals, 
with far cheaper freight, charges ; (5) cheaper skilled labour 
working for longer hours; (6) a large supply of unskilled 
labourers trained to habits of punctuality and discipline by 
military service; (7) protective tariffs; (8) better patent 
laws. Of these perhaps (1) cuts both ways: German goods 
are sometimes made too cheaply to be economical; (2) 
should read * employment"— we have the brains, if our 
manufacturers would only utilise them ; (3), (4) and (5) are 
absolutely true, especially the two last; (6) is equally true, 
and undoubtedly serves to make many employers believe 
in conscription, and exalt the methods of the sergeant over 
those of the board school teacher; (7) and (8) are perbape 
more polemical ; but the first is matter for the statesman to 
consider, while the second is obscure, for, if it is certain that 
our patent system has manifold defecte, it is no less certain 
that the German method is far from perfect. 


Education, Legislation, 
and Commerce. 
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SOME SUGGESTIONS WITH REGARD TO 
ELECTRIC MOTOR INSTALLATIONS. 


By ALFRED H. MAYES. 


]r is much to be regretted that, in so many instances, want 
of method and attention to detail on the part of those 
responsible for the design and erection of electric motor 
installations, should—as is so frequently the case—ulti- 
mately prove the cause of trouble and dissatisfaction to the 
user. 

The principal causes of stoppage and annoyance could 
generally be avoided by the exercise of a little forethought, 
and the writer proposes, as far as the limit of a short article 
will permit, to point out some of the most prolific sources 
of difficulty, and to make a few suggestions, the value of 
which he has proved from practical experience under varying 


conditions, 
SELECTION OF THE MOTOR. 


Direct current motors, carefully and thoroughly well 
constructed, are now obtainable from our leading makers, 
and, with reasonable care during use, and when selected 
with due regard to the circumstances of the case and the 
nature of the work to be performed, are seldom the cause of 
trouble—in fact, they may fairly be classed as the most simple 
and satisfactory of machines. 

In many cases the partially protected or ventilated type 
of motor could have been safely and successfully employed 
in place of the totally enclosed motor used, and with an 
increase in efficiency of something like 20 per cent. on account 
of the lower running temperature ensured by the ventilated 
shell. 

The writer has seen many excellently designed motors of 
this class, the ventilating ducts being so placed that it 
would be practically impossible for any rubbish or other 
detrimental matter to find its way into the interior and so 
cause injury. Excellent results are obtained by the use 
of liberally designed ventilating spaces, covered with wire 
gauze, such an arrangement keeping out all but the finest 
particles of matter, whilst efficiently ventilating the armature 
and field coils, 

A point of the greatest importance in every type of motor 
is that the commutator and brushes shall be readily 
accessible, and the commutator box should therefore be pro- 
vided with large doors fitted with clear mica windows, in 
order that sparking under the brushes may be detected 
immediately it occurs. Mica will be found altogether 
superior to glass for this purpose, on account of the great 
chance of breakage when the latter is used. 

There is, of course, always a possibility of the brushes 
working loose and becoming displaced in even the best of 
motors, such a mishap setting up destructive sparking ; 
this may continue for a considerable period without detec- 
tion 1n cases where no view is obtainable of the commutator, 
and mach damage may have ensued before the trouble is 
remedied. 

There are frequently cases in which it is essential that the 
shell of the motor shall be both dust and air-tight, and 
a motors of this type are readily obtainable when 

Motors of the completely open type, so often left unpro- 
lected, should be provided with Jeu sheet-iron LR 
lined with asbestos millboard and suitably ventilated, care 
being taken that the ventilating holes are pierced high up in 
the sides of the box or cover, and never at the top, as other- 
wise undesirable articles, such as screws, nails, &c., will 
certainly find their way into the interior, and may easily be 
15 cause of serious injury and breakdown to the motor. 
t is an excellent plan to make the top of the iron cover in 

eform of a lid, completely removable, in order that the 
motor may be inspected with facility at any time. 

* en the machinery is belt-driven, it is of the highest 
TRNA that the motor should be provided with slide rails, 
small extra cost of which will be amply repaid by the 


tase with which the tensi ivi 
adjusted at al times ion of the driving belt can be 
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SELECTION OF THE ACCESSORIES, 


It is, however, the accessories, such as the starting switch, 
main switch and fuses required by every motor, that are 
most frequently the cause of trouble and breakdown, and it 
is in the selection and arrangement of these that care and 
forethought are so frequently wanting. l 

By many contractors, that all-important item, the starting 
switch, is selected withont the slightest regard to the nature 
of the work to be performed by the motor, price being, in 
all probability, the chief factor governing the choice. 

In large printing works the writer has seen starting 
switches in operation, the design and capacity of which were 
only suitable for the lightest and most intermittent duty, 
whereas they were called upon to perform heavy and con- 
tinuous work for which an apparatus capable of controlling 
the speed of the motor was really required. The result, as 
may be imagined, was a continual series of breakdowns and 
stoppages, with the usual accompaniment of loss and annoy- 
ance. 

It is a matter for regret that starting switches of the 
cheapest and most flimsy construction should be so largely 
employcd in conjunction with carefully constructed and high 
class motors, such as are now being produced by our well- 
known manufacturers. Bearing in mind the important 
nature of the work this accessory has to perform, it is 
indeed ill-advised economy to purchase the cheapest article 
obtainable, as the use of such frequently leads to serious 
damage to the motor it is supposed to protect, and 
results in a bill for repairs, the amount of which 
would have purchased half a dozen reliable starting 
switches. 

In selecting a starting rheostat for a motor of any given 
H.P. and voltage, the contractor should specify that the 
current passing with the switch arm on the first contact 
shall not exceed the full load current required by the motor, 
there being many cheap rheostats in the market, the total 
resistance of which is so low, that a current considerably 
in excess of full load passes on first closing the circuit, the 
result being that the motor and machinery driven are sub- 
jected to a severe and sudden strain, due to the too rapid 
acceleration of the motor armature. 

In the case of motors taking a current of over 50 amperes, 
the resistance should be so designed, that a current not 
exceeding that value shall pass with the arm on the first 
contact, and also that the rise of current between succeeding 
contacts shall not exceed that figure. 

It may be urged that in some cases the nature of the 
starting load is such that the motor requires a current in 
excess of full load in order to start, but this does not place 
any difficulty in the way of adhering to the above figures, 
inasmuch as a properly designed resistance will permit of the 
current reaching the required value by degrees. 

That the evil arising from heavy rushes of current when 
closing the motor circuit is a serious one in several respects, 
is shown by the fact that many supply companies are paying: 
close attention to the matter, and are limiting the rise of 
current allowed with the arm on the first contact of the 
switch and also the rise between succeeding contacts. 
The principal reason for this limitation, from the supply 
company’s point of view, is the fact that complaints have 
constantly been made by consumers of fluctuation in their 
lights, and investigation has generally proved this trouble to 
be caused by the defective starting resistances used in con- 
nection with motors supplied with current from the lighting 
mains. 

It is also of the highest importance that the carrying 
capacity of the resistance should be ample; otherwise the 
result will be that the rheostat will over-heat and soon be 
destroyed, causing an often costly stoppage of the machinery 
whilst repairs are being effected. 

Under no circumstances should a starting switch be used 
unless provided with automatic release for no voltage ; that 
is to say, the construction must be such that the contact arm 
automatically returns to the off contact immediately the 
main switch is opened, or in case of the current failing from 
any other cause. 

If not so constructed, there is, of course, a serious danger 
of the contact arm being left in such a position that all 
resistance is cut out of the armature circuit, and the next 
time the main switch is closed a terrific rush of current will 


D 


172 THE ELECTRICAL REVIEW. 


[Vol. 51. No. 1,288, Avausr 1, 1902. 


take place, causing heavy sparking under the brushes, and 
in all probability damaging the commutator. 

In the case of large motors, it is very desirable to provide 
some form of slow starting gear, several types of which are 
obtainable, it being difficult to impress the average user 
with the absolute necessity of moving the contact arm slowly 
from one point to another, in order that the increase in speed 
of the armature, and consequent rise in back E.M.F., may 
compensate for the various sections of resistance cut out, and 
thus keep the starting current normal. 

Switches constructed to deal with considerable currents 
should always be provided with contacts which can be readily 
renewed when damaged by burning, and this should always 
be possible without difficulty or interference with the switch 
iteelf. | 

One of the mistakes most frequently met with, is that of 
placing the fuse in juxtaposition to the starting switch, and 
consequently, if it is of the open type so commonly employed, 
entirely at the mercy of the operator, however inexperienced. 
I be fuse may, in the first instance, have been carefully 
. selected, and its carrying capacity be such that it would not 
allow a current capable of injuring the armature of the motor 
to be maintained, but should it melt, from an overload or from 
any other cause, it will almost invariably be replaced by a 
larger gauge, or frequently two strands are put in by the 
operator, who probably objects to having his machine 
brought to a standstill. The writer has seen a 30-ampere 
fuse replaced in this way by a piece of metal which would 
have carried some hundreds of amperes. 

For the foregoing reasons, all fuses should be grouped 
together under lock and key, and in the charge of a responsible 
person, each fuse being distinctly numbered, and also the 
motor corresponding with it. 

A supply of standard and tested fuses should always be 
kept on hand, as otherwise makeshift devices of unknown 
and, probably, unlimited capacity are sure to be found 
between the fuse terminals. 

There is a tendency amongst some engineers to avoid the 
use of fuses in motor circuits, and to use instead circuit 
breakers, but can it be said, even by the strongest advocate 
for their use, that the circuit breaker is an absolutely 
reliable safeguard ? ö 

As in the case of most mechanical contrivances, there is 
always a chance of failure to act, which may arise from 
numerous causes, and such a failure may mean the partial 
destruction of a costly armature. Where circuit breakers are 
employed the writer strongly advocates the use of a fuse 
in addition, the capacity of the fuse being about 20 per cent. 
in excess of the current at which the breaker is expected 
to act. A properly selected fuse is an absolute safeguard 
against damage to the motor armature, and bearing in 
mind its cheapness and the small space required, it is 
difficult to justify its omission. | 

That some prejudice against the use of fuses should exist 
is perhaps not at all remarkable, when one remembers the 
extremely crude and unscientific devices which were, and are 
to some extent, still honoured with the name. These usually 
consist of a porcelain base provided with two terminals, 
around which the ends of the fuse wire are looped. 

The result of using such an arrangement is that every 
time the fuse does the work for which it is intended, that is 
to say, melts and breaks the circuit, the momentary flash 
does a certain amount of damage by partially fusing the 
terminals and gradually chipping and cracking the porcelain 
base, and finally the whole affair falls to pieces. 

Needless to say, such crude devices should never be used, 
and there is no excuse for doing so, as scientifically con- 
structed fuses are now readily obtainable at an extremely 
moderate cast, which may be fused on a dead short circuit 
without injury to the terminals or other parts. 

Each motor circuit should be provided with a main switch 
so placed that the current can be entirely cut off from the 
motor when not running. Theswitch should beof the double- 
pole type, of strong and sound construction, and enclosed in 
an iron case with only the handle projecting. 

The writer wishes here to enter a protest against the 
flimsy toys which are so much in evidence, and designated 
** main switches. 

Asfar as can be seen, there is no justification for the 
desperate efforts which some makers exert, to restrict the size 


and general proportions of the parts required. Both brass 
and copper are, of course, expensive materials, both in the 
raw state and to shape and finish for-use, but there are 
undoubtedly many parts of & main switch for which cast- 
iron, preferably enamelled, could be used, copper being used 
for the carrent-carrying parts and rubbing contacts only. 

This would allow of the whole switch being designed upon 
a more liberal scale, and made capable of cairying a handle 
which a man could get hold of. 

In conclusion, the writer ventures to urge that careful 
attention to the few suggestions given above will frequently 
save much annoyance and considerable expense. 


PROCEDURE ON APPLICATION 
FOR LICENSE OR PROVISIONAL ORDER. 


[BY A LEGAL CORRESPONDENT. | 


(Concluded from page 167.) 


The Effect of a License or Provisional Order.—Under- 
takers who are duly armed with a license or provisional 
order may, subject to the provisions of the Electric Lighting 
Acts and of the Board of Trade Rules, and the terms of the 
license or provisional order, for the purpose of supplying 
electricity, do all or any of the following things: —Acquire 
such land by agreement, construct such works, acquire such 
licenses for the use of any patented or protected process, 
inventions, machinery, apparatus, methods, materials, or 
other things, enter into such contracts, and generally do all 
such Acts or things as may be necessary or incidental to the 
supply [45 and 46 V., c. 56, S. 10J. 

The powers specified in this section are amplified and set 
out in greater detail in the Electric Lighting (Clauses) Act, 
1899, SS. 7—20, to which reference should be made. 

It remains to consider what rights are conferred upon 
undertakers by this section. In the first place, it seems that 
theamoun! of land which they may obtain by agreement is quite 
unsettled ; thus it might be convenient for them to obtain 
more land than absolutely necessary in order vo prevent the 
close proximity of their generating station being a nuisance. 

In entering into contracts with the local authority, the 
undertakers must bear in mind the provisions of the Public 
Health Act, 1875, where it is provided that every contract 
made by an urban authority whereof the value or amount 
exceeds £50, “shall specify some pecuniary penalty to be 
fixed in case the terms of the contract are not duly performed.” 
It has been decided that this enactment is obligatory and 
not merely directory; and that, if the penalty is not 
specified, an action on the contract against an urban authority 
cannot be maintained [British Insulated Wire Company t. 
Prescot Urban District Council [1895], 2 Q.B., 463, 538]. 
On the general question of liability under such contracts, 
see also :—Hunt v. Wimbledon Local Board, 4 C.P.D., 48; 
Young v. Leamington Corporation, 8 App. Cas. 517; 
Bournemouth Commissioners v. Watts, 14 Q.B.D., 87; 
Melliss e. Shirley Local Board, 16 Q. B. D., 446]. 

Special Provisions when Local Authorities are Themselves 
Under takers. —W here the local authority are undertakers, à 
clause is usually inserted limiting the amount to be purchased 
under the above section to 5 acres [62 and 68 V., o. 19, Sec. 8, 
ss. (1)], and this rule applies where the undertaking of à 
private company or person is transferred to the local authority. 
The “works”? which the undertakers may effect include 
electric lines and any buildings, machinery, engines, works, 
matters, or things, of whatever description, required to supply 
electricity and to carry into effect the object of the under- 
takers. 

Seeing that enabling powers of very wide extent are con- 
ferred by this section, it might be thought that undertakers, 
in carrying out their works, are entitled to interfere with the 
public by committing nuisances, &c. The form of provisional 
order, however, always provides that “ nothing in this order 
shall exonerate the undertakers from any indictment, action. 
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or other proceedings for nuisance in the event of any 


nuisance being caused by them [62 and 63 V., c. 19, Sched. 
8. 81]. 

s of Supply.—As has been already pointed out, the 
Board of Trade may grant a license or a provisional order to 
any local authority, company, or person to supply electricity 


within any area. In the case of a local authority, a license 


may be granted authorising them to supply eleotrioity 
within any area, although the same or some part thereof may 
nob be included within their own district [45 and 46 V., 
c. 56, S. 3, ss. (7)]. Further, in cases where under- 
takers (not being themselves the local authority) seek a pro- 
visional order enabling them to supply electricity within 
the district of any local authority, they must, in the first 
instanoe, give notice on or before July 1st in the year of the 
application to that local authority that such provisional 
order has been, or is intended to be, applied for [45 and 46 
V. c. 56, S. 4, ss. (1)], and they must not only give 
notice, bat must obtain the consent of the local authority in 
writing [B.T.R., Rr. ii., iii.], unless for some reason the 
Board of Trade see fit to dispense with such consent [51 and 
52 V., c. 12, S. 1]. Where the undertakers have been 
unable to obtain the consent of the local authority, a request 
from them asking the Board of Trade to dispense with the 
consent must accompany their application. Reasons for the 
request must also be given [B. T. R., R. ii.]. 

It is to be observed that the grant of a license or a 
provisional order does not confer any monopoly upon the 
undertakers. "Thus it ie provided by Sec. 1 of the Electric 
Lighting Act, 1888, that the grant of authority to any 
undertaker to supply any electricity within any area, whether 
granted by license or by means of a provisional order, shall 
not in any way hinder or restrict the granting of a license or 
provisional order to the local authority, or to any other 
company or person within the same area [51 and 52 V., 
c. 12, Sec, 1]. 

Compeling Applications.—The Electric Lighting Acts are 
silent as to any question of priority in the grant.of appli- 
cations made by more than one body for provisional orders. 
The Board of Trade, however, acting under their statutory 
power [45 and 46 V., c. 56, Sec. 5] have made a rule that 
when applications for provisional orders authorising the 
supply of electricity within the district of any local authority 
are received by the Board of "Trade from such local 
authority, and also from any other authority, company or 
person, the Board of Trade will give a preference to the 
application of the local authority of the district in every 
case where, in the opinion of the Board, no special circum- 
stances exist which render such a preference inexpedient 
[B.T.R. (1890)]. 


THE CYCLONE THEORY OF MAGNETISM. 
By HENRY E. P. COTTRELL, A.M.I.C.E. 


(Concluded from page 136.) 


As the motion of the fan continues, the region of peri- 
pheral compression progressively recedes before the advancing 
centrifugal waves towards the extreme limit of their out- 
ward course, to which the stratum of maximum pressure is 
thus relegated throughout the period during which the 
motion continues, while the region of axial rarefaction 
progressively advances along the surface of the vanes from 
the extremities till the stratum of minimum pressure 
coincides with their advancing edges in the equatorial section 
of the fan. The vortical veins, being differentiated from the 
medium in which they are set up and from each other solely by 
the circumstance of their spiral vortical motion, necessarily 
participate in the general conditions set up by the stratification 
of that medium into spaces of varying pressure. Thevolume 
of medium involved in each spiral vortex remaining constant, 
the diameter and velocity of motion of the vortex necessarily 
alter with the varying conditions of pressure (i.e., condensa- 
tion and rarefaction) in the medium through which they are 


propagated. Thus, the proper motion of the centrifugal 
veins is an ever retarding motion, being 8 maximum when 
leaving the rarefied stratum adjacent to the periphery of the 
fan, where the diameter of the vortices and the velocity of 
each particle of the medium involved are also a maximum, 
and a minimum when attaining the region of greatest pres- 
sure at the portion of their course remotest from the 
generator. 

The proper motion of the centripetal veins is con- 
versely an ever-accelerating motion; the diameter of the 
vortices and the velocity of each particle of the medium 
involved being ever-increasing quantities, as the vortical 
veins pass from the strata of greatest condensation to those 


of greatest rarefaction, or from the portion of the space 


most remote from the generator to that nearest thereto. 
The action of the accelerating veins upon an extraneous 
particle (such as a bit of gold leaf, described in the first 
experiment) which should happen to come within the limits 
of the space thus vortically agitated will necessarily be greater 
than that of the retarding veins. This explains the fact tha 
the observed motion of the pieces of gold leaf as described 
in the first experiment is ab initio invariably towards the 
face. Mr. Weyher, applying this reasoning to the motion 
of celestial bodies in space, suggested that it might very well 
explain the phenomena of universal attraction or gravitation. 
Space in the neighbourhood of the revolving globes would be 
filled by vortical veins in the ether originating therefrom, 
acting upon obstacles in their path probably as the square 


of their velocity—the excess of the action of the centripetal. 


or accelerating veins over the centrifugal or retarding veins 
being probably equivalent to a push towards the centre of 
motion, varying as the square of the distance therefrom. 

It should be observed that in a vortically agitated space 
where the streams of motion at every point are crossing each 
other from opposite directions, any extraneous body which 
should happen to be introduced therein would forthwith be 
caused to revolve around an axis of its own, and thereupon 
would become the origin or generating centre of vortex 
motion localised around itself. If this extraneous body 
were either plastic or liquid it would also necessarily tend 
to assume a spherical shape as it revolved through space, just 
as a drop of water assumes this shape rolling through the 
atmosphere. If this extraneous body should be already 
endowed with a motion of rotation of its own, the establish- 
ment of a localised centre of vortical motion would be facili- 
tated, as this proper motion would be intensified by repeated 
contacts with the never-ending series of fresh vortical 
streams, each of which would impart thereto some portion of 
the energy it received from the generator which set it 
going. 

It would by no means be too far-fetched to suggest that the 
invasion of the vast eddies, or backwaters, of space, where 
Dr. See's cold primordial nebule collect, like fogs in the 
calm spaces of the atmosphere, by etheric cyclones originating 
in some existing solar system, might furnish the starting 
point of a new solar system. These etheric cyclones would 
differentiate a varying volume of the invaded nebula by 
communicating vortical motion thereto, which would 
eventuate in its permanent detachment from the inert 
remainder, and in sending it spinning across Space on its 
appointed revolutionary journey through countless sons of 
time. Returning, however, to our hypothetical enclosed 
space, it is evident that the boundaries by which, for the 
sake of clearness, we have supposed it to be limited, are 
wholly unnecessary for the argument, since they were sup- 
posed to be situated just at the outermost limit of the 
vortical motion set up by a given generator in the surround- 
ing space and without any influence thereon. The fact is 
that each centre of vortical motion is surrounded by a space 
completely filled with the vortical veins originated there- 
from, and differentiated thereby as completely from all other 
space as if it were in very deed limited by definite bounds 
similar to those we predicated in our hypothetical case. If 
it be ‘right to regard each atom as a centre of vortical 
motion and the environing ether space as divided into dis- 
tinct volumes by the vortical waves belonging to each atom 
and originating therefrom, then it is easy to understand 
how the distance between the atoms or centres of motion is 
maintained constant, and how electrical and other undu- 
lations in the ether are able to produce distinct effects upon 
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matter built up'of such atoms, altering its dimensions, its 
physical condition and its properties by direct action on the 
localised motion in the ether surrounding them, and thereby 
on the proper motion of the atoms themselves. The transi- 
tion from the idea of these centres of vortical motion to 
the ideas embodied in Lord Kelvin’s atomic theory, by 
which atoms themselves consist solely of vortex rings with 
more or less complex convolutions or. knots, is sufficiently 
obvious. It would be indeed strange if it turned out that 
this, the only atomic theory which we have not derived 
from the ancients, should turn out to be the key to the 
interpretation of the phenomena both of the immeasurably 
vast regions of space outside our globe and of the immea- 
ey small particles of which that globe itself is com- 
posed. 

We will close our review of Mr. Weyher's experiments by 
quoting two more, in which he successfully reproduced the 
characteristics of cometic motion. While revolving a 
spherical fan, which produced vortical waves in the atmo- 
sphere similar to those in fig. 1, he liberated a small balloon 
filled with gas and ballasted so as to float at the height of 
the revolving fan in its immediate neighbourhood. This 
was at once caught in the vortical whirl and carried past 
the revolving sphere, following exactly the hyperbolic path of 
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REFUSE DESTRUCTION: ITS SANITARY 
AND STEAM-RAISING ASPECTS. 


By FRANK BROADBENT, M.I.E.E. 


(Continued from Vol. L., page 1001.) 


LIT, ' 


Recorps of the relationship between the variations of tem- 
perature in the combustion chamber or flues, and the steam 
pressure in the boiler, have from time to time been made, 
Data relating to some very thorough tests carried out by 
Mr. Priestley, on the Nelson destructor, and published in a 
paper read by him before the Public Health Congress, 1901, 
contain some interesting figures and curves bearing on this 
point. The two curves given in fig. 1 are based on the 
figures obtained during a maximum consumption test of 
eight hours’ duration, with, what might be called, a “ flying 
start.” The combustion chamber temperature was obtained 
by means of a Callender recording pyrometer, and as is seen 
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a comet. Similarly several balloons of different sizes when 
liberated all followed the same path, sorting themselves out 
in an elongated stream like a comet’s tail. the largest 
being the neucleus, and all being individually subjected to the 
attraction of the revolving sphere in proportion to their 
size. The second experiment was made with a bag forming 
the bottom of a box, similar to that described in reproducing 
the magnetic spectrum. In the bottom of this fine sawdust, 
or, better still, bolted bran of various grades, is placed, 
the fan is set revolving, and vortex streams are produced. 
Thereupon the grains of bran begin to circulate, forming 
one or more groups separated from each other, each of them 
moving with the grosser particles at its head, each of 
them reproducing the image of a comet. The grosser grains 
are followed by an attenuating tail composed of the smaller 
particles sorted according to size. Are not these experi- 
ments an additional proof that the same laws run throngh 
the universe from A to Z, and that it is more than impro- 
bable that the various phenomena we have considered spring 
from any other source than vertical motion, for which the 
all-pervading ether furnishes the appropriate vehicle ? 


from the curve, this varied from 2,693? F. to 1,666° F., 
averaging 2,227? F. — 

This variation is approximately equal to 20 per cent. up, 
and 25 per cent. down, from the average value. 

The steam pressure in the boiler, which is of the Lanca- 
shire type, averaged 122 lbs., the highest and lowest read- 
ings being respectively 130 and 100 lbs., representing 
approximately 6°5 per cent. rise and 18 per cent. fall, or 
about half the percentage of temperature variation. Whilst 
the configuration of the two curves indicates that the 
variation in the steam pressure follows to some extent that 
of the combustion chamber temperature, it is apparent that 
the variation is not due to temperatures only, as the four 
lowest points occur when the temperature is highest. Feed 
pumping probably accounts for this, as the feed temperature 
was only 85? F.. there being no economiser. 

Eliminating these four points, the lowest steam pressure is 
115 lbs., a fall of less than 6 per cent., making a total 
variation of about 12°5 per cent., with a variation of 45 per 
cent. in the temperature of the combustion chamber. 

The numbers and reference marks at the foot of the 
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diagram gives the times of clinkering the four furnaces. 
No. 4 furnace, being next to the combustion chamber, pro- 
duces the greatest temperature variation. | 

Fig. 2 is a reproduction of a typical steam-pressure chart 
from the electricity works at Wrexham. This shows the 
variation during a period of 24 hours. The boiler is of the 
Lancashire type, working in conjunction with a Meldrum 
“ Simplex " destructor. | 

From the chart it is seen that on commencing the day's 
run at 2.30 p.m. the steam pressure stands at over 110 lbs., 
although the fires have been banked for about 14 hours. 
After settling down, the variation from 3.30 p.m. till 1 a.m., 
when the station is again shut down, does not rise above 
160 Ibs. nor fall below 140 lbs., a variation of about 6°5 per 
cent. up and down from 150 lbs. This agrees very closely 
with the Nelson figures, The combustion chamber tempera- 
tures in the two cases would no doubt be very similar, as 
the make and sizejof the destructors are the same. No record 
of this is yet kept at Wrexham. 

It will be seen from the chart that the steam pressure 
commences to fall about half an hour before shutting down ; 
this is due to clinkering. The fires are then banked up for 
the night and not touched till 2 or 3 p.m. The variations 
occurring whilst the station is shut down are due to the 
pumping of water from the deep well and also to boiler 
feeding. This is done by a watchman, who controls the 
steam pressure by means of the dampers. 

So much for constancy of steam pressure, Although some 
of the best published results in steam raising from refuse 
destructors are those in connection with electric lighting 
atations, it is obvious that this is not the class of work best 
suited to the conditions of destructor working, either from 
the economical steam raising, or cremation points of view. 

The chief condition necessary to efficiency in either of 
these departments, is that the furnaces should be kept at a 
hich temperature night and day, Summer and winter alike, 
the amount of refuse to be destroyed does not, except under 
special circumstances, vary considerably ; in holiday resorts 
there may be more in summer than in winter, and in a 
purely residential quarter, the reverse may be the case. 

These conditions are quite different to those obtaining in 
electric lighting work, where the load occurs during a small 
portion of the day only, and where the winter load is almost 
invariably greater than that of summer. Apart from any 
question of thermal or of destructive efficiency, by designing 
a destructor plant for continuous working, the initial cost is 
reduced to a minimum, as the refuse is burnt at its lowest 
possible rate, and, therefore, the size of destructor necessary, 
is kept down to its smallest dimensions. 

In the eatly stages of an electric lighting undertaking, the 
load is, of course, small, and occurs during only a small 


portion of the day; if, therefore, a refuse destructor is run in 


combination with the generating plant, it means that only a 
sinall portion of the daily refuse can be burnt during lighting 
hours, if the destructor is designed on lines ‘of reasonable 
economy. 

During the hours of light load, very little use caa be 
made of any heat from the refuse, unless some form of 
storage be adopted. 

In some generating stations, combined with refuse 
destructors, it is the custom to blow off steam, to run steam 
plants idle, to shut off the forced draught, or to divert a 
portion of the hot gases direct te the chimney without 
passing them through the boiler, in order to get rid of the 
heat. The first two methods are unquestionably most 
inefficient, even assuming the water to cost nothing; it 1s 
bad enough to have to throw the heat away ; it is worse to 
throw water, oil, &c., away in addition. 

The stopping of the forced draught in order to reduce the 
temperature of the furnace, tends to defeat the primary 
object of the destructor, and it were better that no attempt 
be made to utilise the heat than that this should be done. 

When the hot gases are passed direct to the chimney, it 
is important to provide cold air inlets to reduce the tempera- 
tare, in order to prevent damage to the brickwork. 

Everything which tends to smooth out the peaks of the 
load curve makes for economy and efficiency in any electric 
generating station, and in a station which includes a refuse 
destructor as part of the steam raising plant, this is even 
More important. 


A street lighting load, and an accumulator load, are, there- 
fore, most desirable factors in early stages of the running of 
a small combined destructor and lighting station. | 

The weight of refuse for disposal per 1,000 of population 
varies, somewhat, with the locality ; but, speaking generally, 
the average may be taken at about 1 ton per 1,000 people 
per day of 24 hours. x 

From the published analyses, we can form some idea of 
the calorific value of the refuse in different parts of the 
country. It will then be interesting to compare actual 
results obtained with these theoretical values. 

It was shown in Table IIL, assuming the analyses of 
Codrington and Russell to hold good, that the calorific 
value of average London ash-bin refuse is 1,428 B. T. U. 

Working on the same lines, that is, taking asa basis for cal- 
culation the published analyses of the refuse and the relative 
calorific values given in Table III., we obtain for Man- 
chester refuse the value 3,100 B. T. U., and for Torquay 
winter refuse 1,480 B.T.U. per Ib. 

Manchester is taken as representative of towns in a coal- 
field district. Torquay is not quite typical of a seaside 
holiday resort, as, to a large extent, it is a wintering quarter, 
and the winter refuse is better from the calorific point of 
view than is that of summer. | 

In order to calculate from the above data the probable 
evaporative efficiency of the refuse, when’ burned in a high 
temperature destructor, it is necessary to have some standard 
for comparison. ‘This, fortunately, is now available, as Mr. 
Brookman, the resident engineer at the Rochdale Sanitary 
Works, has recently carried out a test with the object of 
determining, approximately, the evaporative efliciency of 
slack coal burned on a Simplex destructor grate. 

The coal used was boiler slack at 78. a ton, and the evapora- 
tion was equal to 7°33 lbs. per lb., from and at 212? F. Mr. 
Brookman is of opinion that this figure could be exceeded, 
but as it stands, it is better than is generally obtained 
under ordinary conditions of internal firing, that is, hand 
firing, and natural draught. 

Assuming for the coal a calorific value of 12,500—a 
figure confirmed by other tests—the following (Table IV.) 
are the results that might be expected, where the fuel is 
burned under equal conditions :— 


TABLE IV. 
Fuel Approximate i 
. - à iciency i 8. 
caloritic value. from and at 217 F. 

Coal ... yes "T “isle 12,500 7:33 lbs. 
London refuse 1,428 0˙84 „ 
Manchester refuse 3,100 1:82 „ 
Torquay refuse 1,480 0˙87 „ 


(To be continued.) 


CORRESPONDENCE. 


Fire Prevention. 


On reading the article on fire prevention in your issue of 
11th ult., I was much struck by the fact that, although 
yours is a purely electrical periodical, you, curiously enough, 
made not the least mention of automatic electrical appliances 
for preventing such outbreaks as the Queen Victoria Street 
fire. Since then I have noticed in your last issue a letter 
from * Fire Protection," in which the writer incidentally 
mentions such devices. Now, as an electrical engineer, I can 
scarcely permit the omission to go unnoticed, and trust you 
will allow me to make a few remarks. 

No doubt, as you say, the sprinkler—by the way, the 
Grinnell is manufactured by a well-known firm of electrical 
engineers—is a * good thing," but, unlike the majority of 
good things, you can sometimes have too much of it. There 
are cases known to the writer where damage done by water 
has been very much more serious than that caused by fire, 
and the reason is this—that it is not only the valve 
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immediately above the outbreak, or the two or three valves 
nearest it, but a whole range of them sometimes, which give 
way and drown all the surrounding material and machinery, 
&c, Theoretically, of course, this should not happen, but 
stray currents of air have an unhappy knack of knocking 
theory into a cocked hat, One sample of sprinkler damage 
will suffice. A warehouse filled with valuable laces was 
protected by sprinklers, and a fire took place in a waste- 
paper box in the office situated at one end of the flat. The 
firemen carried out the box containing the fire (!) un- 
extinguished in their hands, with not a drop of water near 
it; and the insurance company paid between £1,000 and 
£2,000 for water damage. 

At the same time, I have no wish to be misunderstood. 
Sprinklers undoubtedly justify their existence ; but I wish 
only to make olear that they are not the only device which 

Oe8 80. 

The writer has fitted np a goodly number of automatic 
electric alarms of different kinds, which during several years’ 
experience he has never found to fail in reporting a fire. In 
one factory alone, out of three consecutive outbreaks, two 
were extinguished by the company’s staff—these having 
oocurred during working hours—and no claim was made; the 
third one awakened the gatekeeper and the engineer out of 
their beds about one o’clock in the morning ; they located the 
fire, called up the fire brigade, and the fire was extinguished 
with a fire damage of only £20. In this case, the insurance 
company admitted that several thousand pounds would not 
have covered the damage had there been no automatic alarm 
system, owing to the peculiar position in which the fire 
originated. Sprinklers could not by any possibility have 
quenched it, and the net result of. a sprinkler would only have 
béen to increase the damage by at least some hundreds. 

Your reference to Sir E. M. Shaw reminds me that he is 
chairman of the Muy-Oatway Fire Appliances, J.imited, of 
New Broad Street, who own the May-Oatway automatic 
fire detector. This invention, which is of British Colonial 
origin, has undoubtedly justified its existence, and I venture 
to think has a record at least as good, if not better, than any 
sprinkler. In every case I feel sure that an automatic alarm 
system, combined with a system of either chemical extinguishers, 
as Fire Protection suggests, or of ordinary hose reels and 
water connection, would minimise to a great extent the 
damage done by fire, and be the means of saving life and 
property, and are fully worth consideration by owners of 
warehouses and factories. 


John D. Mackenzie. 
Glasgow, July 28th, 1902. 


[The value of electric alarms is unquestioned. The point 
which our correspondent overlooks is the fact that in the 
Queen Victoria Street fire, the subject of our article, electric 
appliances would have been useless; there were persons 
actually in the room where the fire broke out! Sprinklers 
would have extinguished the fire, while an electric alarm 
would have merely drawn attention to it.—Eps. ELRO. REv.] 


Technical Education. 


In view of the recent outcry for technical education, I 
should like to ask a few questions. 

1. While building new technical colleges, would it not be 
advisable to render the present ones of more practical 
value? . 

The professors who guide the courses of study at the 
colleges do not seem to understand that a series of mental 
gymnastics in the “higher mathematics” do not constitute 
an engineer. 

The system of education is wrong; what, for instance, is 
the good of giving a student elaborate formule for armature 
reaction, when turning to the next student he asks: “ Which 
is the armature, the part that rotates?” 

This is not a fancy case, and one may ask how such a 
student was admitted ? The answer is—On the strength of 
his mathematics. 

Again, professors take little interest in their students, save, 
perhaps, a few of those more than usually clever at mathe- 
matics; their duty ends at the lecture theatre’s door. 


If the professor but knew how many students there are 
whose interest is killed by the perpetual shower of incom- 
prehensible mathematics, and his own chilling attitude to 
the asking of questions, he would be perhaps more than 
commonly surprised. | 

Many a student would like to have a “talk” with “The 
Pro,” were he not made to feel that he was a nuisance, and 
taking up valuable time (not paid for by the college). 


2. We read that “other countries have got bold of the. 


systems of alternate and polyphase working,” and that 
England * was formerly ahead in the working of continuous- 
current machinery.” 

True,—but till very recently indeed, England did not 
require polyphase working, her stations being all local and 
coal-driven, unlike the water-driven, long-power- transmission 
lines of the Continent and America. 

Now that, however, polyphase machinery is required, 
British manufacturers will undoubtedly be able to design and 
build it, and I would point out that we first showed, and 
still show, the world how to build high-speed enclosed direct- 


coupled engines and dynamos for  continuous-current- 


working. 

3. It is much easier to sit at home and criticise than to 
stretch out a helping hand to those who we think are in 
need of it, and many professors who think it their duty to 
pile obloquy on the work of the British engineer had better 
by far be employed in helping him. 

If foreign goods are imported, it is owing in no small 


extent to the ill effects of their own words, which are readily | 


absorbed by the non-technical and foreign-subsidised press. 

Finally, may I plead that the student should be more 
practically educated, so that when leaving college he may 
not find himself a sort of white elephant, coming from 
colleges whose teachings are a bye-word amongst practical 
men, thus being ground between the stones of 


Theory and Practice. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 


be written on one side of the paper. Free use of fictitious names, dc. 
may be made. Answers are furnished by a duly qualified lawyer 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


" PABADOX" writes:—'' With reference to the question in the 


Legal Query ’ column of your current issue, I was under the im- 
pression that an invention worked out by an employé in Corpora- 
tioa time could not be patented, but became Corporation property. 
I shall be glad to know if this is correct, or if not, the actual law 
on the matter?“ 

*,* With reference to the above query, we have but little to add 
to the answer which we gave to & somewhat similar question last 
week. Unless an employé is under agreement with a Corporation 
to surrender all inventions and allrights to take grants of letters 


patent which he may work out or discover in Corporation time, or 


with Corporation materials, he can claim them for himself. Our 
correspondent (if he is employed by a Corporation) should look at 
the agreement into which he has entered. 


„Alpha writes:—''The Electricity Committee of a Borough 
Council have recommended that incandescent lamps should be 
renewed by the Council for their customers free of charge, the 
reason put forward being that customers used insufficient lamps, and 
complained to the Council of the bad lighting. They also propose 
to do small repairs to the fittings, and charge the cost. Is this 
legal as it leaves no chance for local firms to do this work for 

2, With ref el 

" i erence to the first of the above qu nameiy, 
whether the Borough Council 5 EE PE PEAN free of 
charge, it is presumed that the Corporation are working under the 


terms of some provisional order which gives them the right to. 


supply electricity and to enter into agreements with consumers, If 

be the case, and the Corporation are entitled to give supply at & 
certain price, they are entitled, in our view, to make what con- 
cessions they choose in tLe proper conduct of their business. As 
to tke second half of the question, we should be glad to be able to 
answer this in the negative, but the privileges of municipal traders 
have often extended to the supply of electrical fittings, and we 


presume that in the case mentioned by our correspondent, the. 


Council are within their statutory provisions. ar CO D O ys 


-A ree 


42 


Vol 61, No. 1,986, Avover 1,1902) THE ELECTRICAL REVIEW. 


- 


— —ñ— — — 


177 


PARLIAMENTARY. 


Sm L. Molver’s TUBE COMMITTEB. 


Ox Thursday last week a Select Committee of the House of Com- 
mons, consisting of Sir Lewis McIver (chairman), Mr. Whiteley, Mr. 
Emmott, and Mr. Montagu, commenced the consideration of a group 
of Bills comprising Brompton and Piccadilly Circus Railway (new 
lines), the London Uni Electric Railways, and the Piccadilly, 
City, and North-East London Rail why. 

Mr. Batrour Browne, K.C., said that before Sir Ralph Littler 
opened for the Brompton and Piccadilly Railway Bill, he might say 
something which would relieve him from going into unnecessary 
matters. He, with Mr. Moon, Mr. Coward, and others, represented 
the two other Bills in the group. One was the London United 
Bill, to make a railway from Hamatetemith to Hyde Park Comer, 
and the other was to make a railway from Hyde Park Corner 
through Fleet Street for the City to the North-East London. 
They got a locus standi to oppose the Brompton and Piccadilly 
Railway, but he did not propose to oppose that Bill at all. He was 


merely there to watch the proceedings, and see that nothing was 


done incompatible with bis railway. The only case where both 
railways would run under the eame street was from Hyde Park 
Corner to Piocadilly Circus, and the Brompton and Piccadilly Rail- 
way were authorised there already, but were asking for an extension 
of time. The only case where the railway could affect him was at 
Piccadilly Circus and Leicester Square, where both railways ran 
under the same street. All he wished to see was that tbe Brompton 
and Piccadilly Company did not put their railway where it would 
block his. 


bir R. LrrTLEB, K.C., said the position wes a peculiar one, for 
until a few moments ago he had bad no notice. Before the Court 
of Referees Mr. Balfour Browne most strenuously insisted on having 
a genera] locus, and having got it, he seid he meant to use it by 
laying low, and said he was not proposing to oppose the Bill. 

Mr. BALFOUB Browns: You cannot compel me to oppose it, I 
suppoee ? 

Sir R. LITTLER : I want you to say whether you are opposing 
or not. 

Mr. BaLFouk Browne: J am not opposing. 

Sir R LrrTLBB : Then ycu withdraw your petition ? 

Mr. BaLrova Browns: No. 

Sir R. LITTLEB said it vas an ingenious device, and he was entitled 
to ask if Mr. Balfour Browne was opposing or not. If he was 
opposing on clauses, he would like to know what the clauses were. 

r. BaLroug Browne said they had not come to clauses, but he 
would promise to submit any clauses he proposed quite early to his 
learned friend. 

The CHArRMAN said Sir R. Littler had to spen his case in any 
event. They would want to know about the financial 1 
d Balfour Browne could adopt any course he pleased at own 


Sir R. LrrrLER said his clients had been put to enormous 
expense by the performance of their opponents, and he submitted 
that it was a case in which they should pay coste. Proceeding to 
open the case for the Brompton and Piccadilly Bill, Sir R. Littler 
traced the whole history of underground railway facilities in 
London. The Brompton and Piccadily Circus Railway Bill was 
promoted in the year 1897. The great want of London at the time 
was a scheme which started from the South-West, and communicated 
with the North-East, and it was as a step towards that step—an 
instalment only—that powers were obtained for a railway from 
Brompton to Piccadilly Circus. In 1898 the promoters, in their 
confidence, did a rash thing. They issued a prospectus to the 
public without the assistance of any great financial house, and the 
result was it fell flat. In 1897 they had to meet opponents in Par- 
liament, for the City and West-End Company promoted a line frcm 
Hammertmith Broadway to the City, along much the same route as 
hisline. The Parliamentary Committee came to the conclusion 
that his echeme was the right one, and rejected the other Bill. In 
1899 the Brompton Company got an extension of two years for the 
purchase of land and four years for the completion of works, and 
the first-nsmed extension fell due on August 6th of that year. Well, 
they had to consider what to do, but two important factors came in, 
for the Metropolitan Railway and the Metropolitan District Rail- 
way had both come to the conclusion that electricity should be 
adopted as the means of transit. Then Mr. Yerkes came on the 
scene. In the meantime the District Railway had been authorised 
to construct a deep level line under their existing line from Earl's 
Court to the City, and the Baker Street and Waterloo Railway and 
the Great Northern and Strand Railways had been authorised. 
There was also the Charing Cross, Euston, and Hammersmith line 
in the air, Mr, Yerkes found all these schemes worthy of exten- 
sion, and all that was wanted was a short line from Piccadilly Circus 
to Holborn, which would join up the Western system with the 
Great Northern and Strand. They were asking for power to con- 
struct that line. 

In answer to Mr. WHITELEY, COUNSEL said the whole of the Dis- 
trict Railway lines would be converted to electrical lines. Some 
trains would ron from Ealing and Hounslow, but they would all 
Nord to Earl’s Court, and some would go as through trains to the 


Proceeding, COUNSEL said that it was seen if the scheme was to 
succeed it must be done on some sound financial basis. Mr. Perks, 
M.P., and Mr. Yerkes formed a new company for the completion of 
the lines. That company was formed three months ago and 
consisted of strong American and English financiers. There 
WM a €— subscribed of £5,000,00 by perfectly solvent 
People. £1,600,000 was absolutely subscribed, and £400,000 was 


due in a week or two, and the reat was at call. An arrangement 
had been made with the firm of Speyer & Co., who could supply 
capital as fast as it was required for any of those lines, and for this 
they were to receive 5 per cent. in shares of the company taken at 
par, and only 1 per cent. in cash, so that every $d. of the capital 
was as secure as if it was in the Bank of England The whole of 
the contracts for the Brompton and Piccadilly line had been let to 
responsible contractors, and the iron work was now being delivered.: 
It was proposed to have a station for the generation of electricity . 
at Lots Road, Chelsea; the site bad been purchased, and the 
station was being built and was hoped to be completed in 
18 months. For traction it would be the largest power station 
in the world, having a capacity of 50,000 xw. It would pro- 
vide power for the District and allied lines With regard to 
the proposed extension of time, it was probable tbat they would 
not require to use it, but they wanted the extension in case of 
accidents, As to the question of fares, they had the old-fashioned 
method of fares at so much per mile in the Bill, ànd also provision 
for three classes, the same as the Central London Railway Com- 
pany. It was probable, however, that they would work on the same 
system as the Central London Railway. 

The CHAIBMAN said the Committee would like to have a state- 
ment showing the capital and estimates of all these lines which it 
is proposed to work in unison. He understood that, although the 
other lines were not before the Committee, yet they treated the 
capital as that of a single company, and the Committee would like 
to know how they spread it over the different undertakings. 

This Sir R. LrrrLER promised to have prepared, and the Com- 
mittee then adjourned. " 

At the resumed sitting on Friday last week, Sir JawBs SzLUNPER, 
M.LC.E., was examined by Mr. Monro on behalf the promoters. 
He said he was the engineer to the Brompton & Piccadilly Circus Rail- 
way. Theonly new work proposed was a line from Piccadilly Circus, 
and by tbis means they would be enabled to link up with the Great 
Northern & Strand Railway, and a through railway would be given 
right from Finsbury Park to Earl’s Court. The cost of this new 
piece of line wss £511,199, and there was also an item of £49,900 
for subways. By joining the Metropolitan District Railway at 
Earl’s Court, a connection would be formed with all the western 
suburbs of London, including Richmond, Fulham, Putney, 
Wimbledon, Hounslow, and other places. It was intended to have 
subways at Duke Street and Piccadilly Circus. 

It has been suggested that this is only meant to be a '' block," 
line, and that you do not intend to go on with it. What do you 
say to that ?—My instructions are to go on with the work as fast as 
Ican. I have commenced at Knightsbridge and have sunk two 
shafts to a depth of 65 ft. From the bottom of these shafts I am 
working along at the tunnel. I may say, too, that all the ironwork 
for the entire works has been already ordered. 

Replying to further questions, WrrNESS said he was now driving 
the tunnel along the road forthe railway. He had to sink 12 more 
shafts for six stations for the sites of which all the notices to treat 
had been served. 

In cross examination by Mr. Lewis Cowanp, K.C., who appeared 
on behalf of the London County Council, Wrrnmss said he could 
not agree to the Council having control over the hoardings the com- 
pany might erect in the course of the construction of their works, 
although he would not object to the control being given to the 
official municipalities in whose districts they might be erected. He 
was willing to give an undertaking not to interfere with or alter the 
existing levels of the London County Council's subway in Shaftes- 
bury Avenue without tbe consent of that body. 

Mr. MoNTAGU (a member of the Committee) asked what was the 
nature of the soil the tube would run through. 

WITNESS said it would be entirely in London clay. There was 
no gravel. 

By the CHarnMan: His estimate of construction was £40 per 
yard forward for the railway and £150 per yard forward for the 
stations. Besides the sinking of the shafts, about 200 ft. of the 
tunnel had been excavated. l 

In reply to a request by the CHAIRMAN, Sir R. LrrrLeR promised 
to have the average cost per yard worked out, and a comparison of 
that cost made with the tube railways that had already been con- 
structed. 

Sir HUOH Owen, formerly permanent secretary of the Local 
Government Board, and at present chairman of the Commiesioners 
under the Local Government Act, of 1699, said he travelled 
frequently between Crouch End and King’s Cross. At King’s Cross 
there was agreat want of some means of communication with West 
London besides cabe and omnibuses. The connecting link proposed 
by the Bill would be greatly weloomed by residents in the North of 
London, who at present suffered great inconvenience. 

Similar evidence was given by Mr. Geo. Spicer, of Enfield, and 
Mr. H. Jores, town clerk of Holborn. 

Mr. GRINLING, chief traffic manager of the Great Northern Rail- 
way, said that his directors were strongly in favour of the Bill 
The proposed link would give the large suburban traffic of the Great 
Northern Railway an outlet to the western part of London, and would 
relieve the increasing congestion at Finsbury Park. The three 
lines, Brompton to Piccadilly, Piccadilly to Holborn, and Holborn 
to Finsbury Park, were to be worked together. It was desirable 
that there should be uniformity of working with regard to work- 
men’s fares. He was not aware that as the Bills stood at present, 
the proposals in this respect were different in every case. He 
found from experience that all the benefit of cheap fares did not go 
to the workmen, for the cheaper the workmen's fares were, the 
mcre the landlords raised the renta. 

Mr. ALEX. Ross, chief engineer of the Great Northern Railway, 
and Mr. ALLUM, on bebalf of the workpeople employed at Covent 
Garden, also gave evidence in support of the Bill. 
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P Mr. Perks, M.P., chairman of the Metropolitan District Railway 
Company, said he was aware that statements had appeared in the 
Press, and had also been circulated in the House of Commons that 
he was supporting this scheme, simply as a block line so as to 
keep out other competitors, and that the scheme would be dropped 
as soon as it had served its obstructive purpose. He could only 
. describe this as an absolute falsehood from beginning to end. He 
expected the railway would briog a very large business to the Dis- 
trict Railway from the North and the West of London, and so long 
as his policy was followed, his company would support the under- 
taking in every way. The only difference between the present Bill 
and that which was considered by Lord Windsor's Committee was, 
that the propused link between the Piccadilly Circus Railway and 
the District Railway at Charing Cross was struck out. The Com- 
mittee presided over by Lord Windsor objected to the sharp curve 
in the connecting link as proposed. There were, however, much 
sharper curves on American railways. It was the intention of the 
Brompton and Piccadilly Circus Railway to submit to Parliament 
again next session this connecting link with moditications The 
line would cost about £250,000, and if Parliament sanctioned it, it 
would give a through route from Earl’s Court, vid Piccadilly Circus 
to the City, and right away east. 'l'here was no pretence what- 
ever for saying there was any disinclination to proceed with any 
part of their scheme. The causes for the delay in the construction 
of the Brompton and Piccadilly line were - first, the absence at the 
beginning of any physical connection with the Metropolitan Dis- 
trict Railway, the fact that the District Railway Company had no 
money to spare, and also that people were waiting to see the results 
of the Central London Railway before investing money in other 
tube railways. 

On Monday Mr. Perks, M.P., gave further evidence, and said that 
the companies promoting the Bills known as the Yerkes group had 
entered into a contract with Messrs. Speyer to provide the capital 
as it was wanted, for 5 per cent. paid in stock and 1 per cent. in 
cash. This financial firm was an English and American firm, but 
was controlled in England. There would be no controlling power 
over the lines by Mr. Yerkes, for the Underground Electric Traction 
Company, of which Mr. Yerkes was chairman, owned less than 
10 per cent. of the District Railway Company's nominal capital. 
The capital of the District Railway was £9,000,000, and less than 
two-fifths of that was held in America. 

The CHAIRMAN said the Committee did not care where the money 
came from, so long as it was good money. 

WITNESS said the contracts for the proposed railway were already 
let, pending the passing of the Bill by tbe Committee. The 
£5,000,000 of capital of the new company was applicable to any of 
the undertakings of the company. Some of this was being spent on 
the generating station at Lots Road, Chelsea; £150,000 was being 
spent on the Great Northern & Strand Railway, and money was also 
being spent on the completion of the Waterloo & Baker Street 
Railway. Originally the power house at Cuelsea was estimated to 
cost about £800,000, but, as a matter of fact, it could cost £1,250,000, 
the chief cause of the increase being due to the fact that the land, 
which was estimated to cost £80,000 actually cost £165,000. 
Another cause was that the works would be enlarged to provide 
power for the Metropolitan District Railway, the Brompton 
and Piccadilly Circus Railway, the Baker Street and 
Waterloo Railway, and the Great Northern & Strand Railway. 
The District Company were under an agreement to pay a rental of 
5 per cent on half the total outlay and the otber half of the 
capital would be provided by the other companies taking power. 
Witness proceeded to deal with all the capital powers of the 
various companies and the estimated expenditure on the under- 
takings. The total capital powers of the Brompton and Piccadilly 
Circus Railway, taking into account the powers sought in the Bill 
before the Committee, were £3,233,000. The estimates amounted 
to £3,056,234, and this, after deducting £70,000 which could not be 
issued owing to the payment of interest out of capital to the extent 
of £220,000, left a margin of £106,000 to cover claims for vibration 
and other contingencies. He thought that the vibration clause 
introduced into the Bills by Lord Windsor's Committee would lead 
toa good many fancy claims being made. The total authorised 
capital of the Baker Street and Waterloo Railway was £3,179,000 
and the estimates for land and construction were £3,260,190, so that 
there was a deficiency of £81,190. The line had been completed 
from Cbaring Cross to Portland Road, or about two-thirds of the 
total line. The authorised capital of the Great Northeru and 
Strand Railway was £3,200,000, and nothing had yet been done in 
the way of construction, although the contract had been made and 
everything was ready to commence. The estimated expenditure 
was £3,109,292, which left a balance of £90,708. The authorised 
capitalof the Charing Cross, Euston and Hampstead Railway was 
£5,768,000 and the estimated expenditure £5,558,285, leaving 
£209,715 for contingencies, The total capital of the four under- 
takings was £15,000,000, and of this £5,000,000 had been obtained 
and the whole was obtainable. 

Mr. WHITELEY: The total capital of the undertakings, I under- 
stand, is £15,000,000. On how much of that can you lay hands? 
We have £5,000,000 at call, and Mr. Yerkes will explain where 
thelbalance is if necessary. 

Have you vibration clauses in all your Bills ?—I am sorry to say 
we have. We have a margin of £106,000 for vibration claims, and I 
think that will be sufficient. 

Mr. Montaaus: Why did you put the vibration clauses in the 
Bille ?—We did not put them in. They were forced on us by the 
House of Lords, and we should be very glad if you struck them 
out. 0 

The CHAIRMAN: Do you recollect any precedent for Parliament 
sanctioning 6 per cent. on the capital of a company for under- 
writing ?—I am quite sure that Parliament has often sanctioned a 


good deal more. I do not know whether details have been given to 
the Committees, but we have often in promoting our Bills, put 
before a Committee financial charges of more than 6 percent. Parlia- 
ment sanctioned the whole of the 5 per cent. preference of the 
District Railway Company being issued to the contractors at 65. 

Mr. C. T. YERKES, chairman of the Underground Electric Trac- 
tion Company, was called, and in answer to Sir R. Littler, said that 
he had been interested for the last 35 years in tramways and 
electric railways mainly in Chicago. He had become in- 
terested in the Metropolitan District Railway, and other railways 
in London, and thought it would be a good thing, and also profit- 
able to electrify the Metropolitan District Company. He considered 
that the Brompton and Piccadilly Circus Railway would be a 
natural feeder to the District line. By the comparatively small 
experditure of capital contemplated in the Bill, an enormous 
amount of capital already expended, or to be expended, would be 
utilised. It was necessary to put in the proposed link in order 
to make a perfect line from Finsbury Park to Earl's Court. No 
promotion money had been paid in the acquisition of these com- 
panies, and in one case they purchased the property at considerably 
less than one-half. - 

Sir R. LiTTLER: Your fares will be as low as may be consistent 
with a paying concern ?—]I have no doubt that a 2d. fare will be 
the best fare that can be charged on the tube lines. "That ought to 
be the universal fare on underground roads in London. One penny 
would not be enough. It costs the Central London Railway 1d. per 
mile to run their trains, and if they were to reduce their fares to 
ld., I am very well satistied that they would go into bankruptcy. 
It is an experiment which I don’t think it is well to try; but still 
if other people who are running in opposition to us try it, we will 
try it, and then let the best man win. In America we carry pas- 
sengers 12 miles for 24d. By a low solid fare we build up the 
suburban districts. | once 

Continuing, WiTNESS said that in the tubes the trains would con- 
sist of two motor carriages and four trail cars, and on the District 
Railway three motor carriages and four trail cars. The stations 
would be entirely tireproof, and the signalling would be automatic. 
Signals would be placed at the stations and at every curve, so that 
it would be impossible for a driver to have a signal out of sight. 
The tunnels would be lighted throughout with in installation quite 
independent of that for the ttain, while in consequence of improve- 
ments they had made in the laying of the permarent way, and 
the character of the rails, he did not fear the vibration clause, if 
people were honest about it. The average speed would be from 15 
to 16 miles an hour. "The traction company would operate all the 
allied companies, and world guarantee the shareholders 4 per cent. 
on the capital. Over and above the 4 percent. they would also give 
to the shareholders one balf of whatever profit was made. He 
believed that in this way they would make it much easier for the 
bankers to finance the company. "The agreement was a private one, 
and was not scheduled in the Bill. i 

Replying to Mr. Emmott, WITNEss said it was entirely a matter 
for Messrs. Speyer & Co., as to whether the public were asked to 
take up any portion of the £15,000,000. 

The CHAIRMAN said although the Committee was not an investors’ 
protection association, yet they had instructions to safeguard the 
future of the line, and they would like to see the agreement 
scheduled in the Bill. 

Sir R. LITTLER thought there would not be time to arrange such 
a schedule. 

Mr. YERKES: Anything that you gentlemen require to secure the 
financial part of the undertaking, you shall bave. 

The Committee adjourned till Wednesday. 


Mr. SEALE HAYNES TUBE COMMITTEE. 


On Thursday last week a Select Committee of the House of 
Commons, presided over by Mr. Seale Hayne, commenced the con- 
sideration of a number of Bills for the construction of tube railways 
in London. The other members of the Committee are Mr. Tennant, 
Sir J. Stirling Maxwell and Mr. Lowe. The first Bill considered was 
that of the Great Northern and City Railway, and, in opening the case 
for the company, Mr. Moon, K.C., explained that the railway was 
authorised in 1892. At that time and now the Great Northern 
Railway had very great difficulty in dealing with their suburban 
traffic, so far as getting into the City was concerned. As showing 
the amount of the traffic, he might say that no less than 30 millions 
of people per annum passed through Finsbury Park Station, and the 
passengers to be carried were increasing at the rate of one million 
per annum. When the Bill was promoted in 1892 the idea was to 
have a railway from Finsbury Park to Finsbury Pavement, and it 
was intended that the Great Northern Company’s trains should ran 
right through from the suburbs by a connection at Finsbury Park to 
the City. At that time, however, the public had little confidence 
in tube railways. The only one in operation was the City and 
South London, which was paying a very small dividend, and con- 
sequently it was found to be impossible to raise the money for the 
construction of this line. In 1898 a new and strong board was 
formed, of which Sir Charles Scotter was the chairman, and Lord 
Lauderdale, Sir Henry Burdett, Sir Francis Knollys and Sir Allen 
Sarle members, and a fresh application was made to the public and 
the necessary capital was subscribed. The line was.in course of 
construction, and was almost completed, and the only reason why 
it had not been completed between Drayton Park and Finsbury 
Park was that the Great Northern Railway Company now con- 
sidered that the proper solution of getting their traffic through to 
the City was not by exchanging a locomotive for an electric motor 
on their trains, but by having an exchange station at Finsb 

Park. Accordingly, the plans for the links had had to be chan 
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and the Great Northern Company bad now got power, in conjunction 
witb the Great Northern and City Company, to make a connecting 
link between Drayton Park and Finsbury Park, and the work was 
now in ss. The Committee might, therefore, take it that this 
was a railway on the point of being in operation between Finsbury 
Park and Finsbury Pavement. When, however, the new board 
came to consider the question of the prospect and of the future of 
the line; they came to the conclusion that the terminus was not in 
the proper place—that it was too far from the centre of the City, and 
therefore they had promoted this present Bill, the main object of 
which was to project the line to a station at Lothbury, close to the 
Bank of England. That short prolongation would be very costly, 
bot the board believed that it was financially worth while to do it. 
The other object of the Bill was to ask for an extension of time for 
the construction of the works. It was also proposed to make an 
additional station at Highbury for the convenience of local tr: ffic 
and at the request of the district, and to acquire land for a 
generating station for generating the electricity necessary to work 
the line. Those objects were not now opposed, but the extension 
to Lothbury was. Originally, the Bank of England and several 
insurance companies opposed the extension, but that opposition had 
been withdrawn since the acceptance of the vibration clause for the 

tection of landowners, which had been drawn up by Lord 
Windsor’ Committee. The only opponent to the extension now 
was the Corporation of London, who, in a petition containing 31 
clauses, raised every conceivable objection against the railway. 
Their principal point was that the company proposed 
to take the subsoil of the streets, and the City Corporation said 
that such subsoil belonged to them. He did not think the Com- 
mittee would uphold that contention in the face of the report of 
Lord Crose's Committee of 1892, who reported that, in the case of 
public streets, they thought it expedient that companies should be 
allowed to pass under streets at sufficient depth without payment 
of compensation if they provided cheap and convenient trains. 
That the company. had already agreed to do at the desire of the 
London County Council, and, therefore, he held that the objection 
of the Corporation did not hold good. 

Sir CHARLES ScoTTEB gave evidence in favour of the Bill. He 
said that the whole of the necessary capital had been raised, and 
no doubts could be cast upon the bond fides of the scheme. It was 
ai aped have subways connecting the four exits at Lothbury 
with the sorface, which would be a great convenience for foot 
passengers. He was surprised at the claim set up by the Corpora- 
tion of the City for compensation for the use of the subsoil. 

Sir Henry Oakley, Mr. Barkey, M.P., Mr. Claude Hay, M.P., and 
others having given evidence in favour of the Bill, Sir Doveras 
Fox spoke as to the engineering features of tbe scheme, and said he 
was instructed to say that the promoters would be willing to do 
anything within reason to meet the views of the Corporation, but 
they did not think it reasonable that they should be asked to pay 
for the use of the subsoil. 

Mr. Vesry Knox, who appeared for the City Corporation, 
examined Mr. A. C. Morton, C.C., who detailed the objections 
which the Corporation had to the proposed extension. He said that 
if Parliament sanctioned the Bill, the Corporation would advance 
a claim for compensation for the use of the subsoil and for the 
surface area taken from the public. 

The Cnamuax said he thought the matter in dispute between 
the company and the Corporation was one that ought to be settled 
by a friendly agreement, and in the hope that this might be done 
the further hearing of the Bill was adjourned. 

On resuming on Friday, Mr. Acwokrz stated that the promoters 
admitted that they should pay where they took a permavent occu- 
pation of a portion of Princes Street, and were prepared to meke 
that clear in the Bill. 

Bir Raven LrrrLER, K.C., said that was not clear in the Bill, and 
was not sufficient. He thought the admission of his learned friend 
destroyed the case of the promoters. He should be perfectly 
satisfied if the Committee could not only do what he asked for, but 
could also assess the amount to be paid, in order that the whole 
matter could be rettled at once, but they unfortunately could not 
do that. He contended that when the promoters constructed the 
railway, and came to the surface, cutting it up, and so obstructed 
the traffic, they should pay compensation for it. The Corporation 
had not asked anything for Moorgate Street, but had said that when 
anything of material value was taken for private gain, a payment 
should then be made. as an arbitrator or jory might determine. The 
promoters had offered to construct two subways at Princes Street, 
which were not required, as the roadways were only 27 ft. wide in 
one case, and 30 ft. in the other. 

Mr. AcworrH said the promoters had simply followed precedents 
iu their Bill. The clause contained in the Bill was in all the 
"Tube" Railway Acts. . He admitted that when they reached the 
Eu s case was different, but they claimed power to take the 
su 


The CRAIBMAN announced that the Committee found the preamble 
proved. 

Dealing with the clauses, Sir R. LiTTLER wished to add to 
clause 4, the words “Nothing in this section shall authorise the 
90 flo " take lands, if any, vested in the 555 vin 

of the surface without paying compensation under the Lan 
Sima ice paying comp 
Pies Committee, however, rejected the addition, a 5 

Uses having been adjusted, the Bill was ordered to re 
tothe H ving justed, po 

On resuming on Monday, Mr. Tarsor, K.C., on behalf of the 
London County Council, asked the Committee not to sanction the 
roposal of the Charing Crocs, Easton and Hampstead Companies 

& terminal station, as contained in the Bills, ou the ground that 
it would have the effect of reducing the width of the Stracd at that 


point by 67 ft. It was the desire of the County Council and the 
Corporation of Westminster that the width should be 80 ft. He 
pointed out that the South-Eastern Railway were under an obliga- 
tion to not materially reduce the width of their station yard at 
Charing Cross. i 

Mr. A. Youna, the County Council valuer, said that the Council 
had spent some 2ł millions in widening the Strand, and they were 
now in communication with Messrs. Coutts’ to see whether pe 
would agree to set back the property in the middle of the bloc 
scheduled for widening. Unless the thoroughfare was widened at 
this point, the present congestion of traffic in the Strand would be 
added to by the proposed station. Opposite the site for the pro- 
posed station a slight concession had been obtained from the South- 
Eastern Company, but negotiations with Messrs. Coutts in reference 
to the rebuilding of the Lowther Arcade had not yet resulted in 
any arrangement. He was prepared to admit that the refusal of 
the proposed site would put the promoters to some inconvenience, 
but after all that difficulty could be got over by the engineers. The 
general public convenience should be of primary importance with 
the Committee in any decision they might give. 

Mr. BaLrour Browne, K.C., who appeared for the Piccadilly and 
City Railway Company, said that his clients withdrew their oppo- 
sition after an arrangement for a joint station had been come to. 
He would like to know if the under surface of the road would be 
given to the companies for the station. If that were done, there 
would be sufficient room. 

The CHAIRMAN said the Committee were of opinion that the 80 ft. 
width in the Strand should be preserved. He thought that Mr. 
Balfour Browne’s suggestion as to the under surface of the roadway 
would be a good solution of the difficulty. The engineers could 
arrange matters on those lines. 

Mr. TarBor intimated that the County Council were in favour of 
a joint station, and there would be ample space for it if the office 
of Woods and Forests would consent to the companies taking land 
on arbitration terms. . 

Mr. TarBoT next urged the Committee to strike out the pro- 
vision in the clause relating to fares which limited the compensa- 
tion the company might have to pay to holders of workmen's tickets 
meeting with an accident, to £100. He submitted that the clause 
was quite unreasonable, as no claim could arise except in the event 
of proved injury through the neglect of the company. He 
reminded the Committee that the Joint Committee of 1901, on the 
subject of workmen's trains, recommended some modification of 
the clause. 

Mr. CropE said Fe hoped the Committee would let the clause 
stand a3 it was. A similar clause appeared in every tube railway 
Act, and bad become an established practice in Parliament. 

After deliberating in private for a short time, the parties were 
re- admitted, when the CHAIRMAN said the Committee had decided 
to pass the clause as it stood. They, however, desired him to say 
that they did so, because it was in accordance with precedent, and 
they did not wish their action to be taken as having expressed an 
opinion on the merita of the general question. 

The remaining clauses were then adjusted, and the Rill was 
ordered to be reported to the House. 


Tae NonTH-WresT LONDON RAILWAY. 
Tuis Bill sbould have come before the Committee, but all opposi- 
tion having becn withdrawn, it was removed from the group and 
passed the Chairman of Ways and Means on Monday as an 
unopposed measure. 


— ———MÀ — — —— — 


CHARING CROSS, EusrTON AND HaMPsTEAD BarLWAY BILL. 


Mr. FREEMAN, K.C., opening the case for the promoters of this 
Bill, said it was proposed to extend the authorised line to Golder's 
Hill from Hampstead, where there would be an end on connectioa 
with the Hampstead and Edgware line, and also to extend the line 
at Kentish Town to Highgate. No objection had been raised t» the 
proposals, except by some of the inhabitants of Hampstead who fear d 
that a tunnel under the Heath would be detrimental to the turface. 
The promoters would not put any sbafts or openings on the Heath, 
and the L C.C. and Hampstead Council were satisfled tbat at a 
depth of 200 ft. no injury would be caused to the Heath. 

Mr. GALBRAITH, C.E., gave evidence, and stated that as far as the 
engineering part of the scheme was concerned, there was no 
difficulty at all. It was perfectly possible to construct the tunnel at 
such a depth in the London clay, that no possible injury would be 
caused to the Heath. 

Sir ALEX. BINNIE also gave similar evidence. 

Mr. Ficais, chairman of the committee of residents cf Hamp- 
stead, maintained that the tunnel would damage the Heath, and by 
the draining of the subsoil there would be a risk of damage to the 
vegetation. It was feared that at some future date Parliament 
might be unable to refuse the demand that would be made for the 
better ventilation of the underground railways, and then ventilation 
shafts would have to be constructed on the Heath. 

Mr. GaLBRAITH denied that there would ever be any intention to 
put up ventilating shafts on the Heath, and said there would be no 
difficulty in ventilating the tunnels with fans. 

The Committee afterwards found the preamble proved. 


GREAT NORTHERN AND STRAND RaILWAY BILL. 


TRE Chairman of Ways and Means reporting from the Committee 
on the Great Northern and Strand ilway Bill, states that the 
railways autbor e bv te Great Northern and Strand Rail ea 
Avt, 1899, were intended to csummence at the Great Northafl 
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Railway Company's Wood Green station, and to extend southward 
to tbe Strand. } 
railway, the intention being that the northern terminus of the line 
shall be at the Finsbury Fark station of the Great Northern Rail- 
way instead of at Wood Green. The works connected with the 
station at Finsbury Park referred to as the station section of 
deviation railway are proposed to be constructed by the Great 
Northern Railway Ccmpany. It is proposed by the Bill to 
authorise the abandonment of Railway No. 1 and a portion of Rail- 
way No. 2 authorised by the Act of 1899, and the application to the 
deviation railway (other than the station section) of a portion and 
the release of the balance of the money deposited in respect of the 
railway and portion of railway to be abandoned. That in pursuance 
of Standing Order No. 1584 a report from the Board of Trade had 
had been referred tothe Committee. Such report after setting out 
the circums'ances of the case stated that the Board of Trade had no 
special infermation as to the effect on the traffic of the district con- 
cerned, which won'd he prcdnced by the abandonment of the 
authorised Railway No. 1, but that subject to this observation the 
board taw no resson why the proposals contained in the Bill as to 
abandonment and repayment of deposit should not receive the 
favourable consideration of the Committee. It was explained to 
the Committee that the reason for the proposed alteration of the 
scheme was that the Great Northern Railway Company bad 
decided to make Finsbury Park the exchange station between the 
Great Northern system and the Great Northern and Strand and 
Great Northern and City Railways, aud the Committee were 
satisfied that the change would be in the interest of the public, and 
that the traffic of the district concerned would not be injuriously 
affected thereby, and they therefore recommend that the proposed 
abandonment and releace of deposit money should be allowed. It 
is proposed by the Bill to extend the period limited by the Act of 
1899 for the completion of such pcrtion ot the works thereby 
authorised as is not proposed by the Bill to be abandoned (except a 
short length of railway, the construction ot which is dependent on 
the making of a new street) and to exterd the provisions of that 
Act so as to enable the promoters to pay interest out of capital, 
within the time limited by the Bill, for the corstruction of the 
deviation railway. The Committee consider that underthe circum- 
stances the power so sought is rensonable, and they bave allowed,the 
same. In pursuance of the instruction of the House on July 16th, the 
Committee bad inserted in the Bill provisions making the legislation 
as to cheap trains contained in the Brompton and Piccadilly Circus 
Railway Bill applicable to the railways between Brompton and 
Kiug's Cross inthe event of the railways forming part of a through 
route between those pointe, and providing for the railways from 
Finsbury Park to Brompton being in the aforesaid event treated as 
one railway for the purposes of the Cheap Trains Act. 


Edgware and Hampstead Railway.—On Thursday last week this 
Bill came before the Unopposed Committees of the House of 
Commons, and was ordered to proceed. It authorises the con- 
struction of a tube railway from Edgware to Hampstcad. 

Great Northern and Strand Railway Cn pan /. This Bill which 
authoriees the alteration and extension of the Great Northern and 
Strand Railway and the transfer to the Brompton and Piccadilly 
Railway Company, was last week before the Unopposed Committee 
of the House of Commons, and the preamble was declared proved. 

Nottingham Corporation Bill.—Last week this Bill passed the 
House of Commons as an unopposed mearure. 

North Stajtordshire Tramways.—The Chairman of Ways and 
Means in the House of Commons last week had the above Bill 
before him as an unopposed measure, and, formal evidence having 
been given, the preamble was declared proved.. It empowers the 
North Staffordshire Tramway Company ‘o work tramways elec- 
trically in connection with the Potteries Electric Traction, Limited. 

Swansea Corporation Bill.—The Select Committee df the House 
of Commons, presided over by Mr. Heywood Johnstone, bas passed 
the preamble of this Bill, which gives power to borrow £21,000 for 
the construction of tramwayr, and £153,185 for the purchase of 
land for, and the extension of, the electric lighting station. 

Baker Street and Waterloo Railway.—This measure came before 
the Chairman of Ways and Means in the House of Commons on 
Monday, and was ordered to go forward, there being no opposition. 

Edgware and Hampstead Katlicay.—In his report to the House of 
Commons on this Bill, the Chairman of Ways and Means states that 


a report from the Bcard of Agriculture was submitted, but the ` 


powers asto the construction of the railway under part of Hamp- 
stead Heath bad been struck out. Further, that the Committee 
had, pursuant to an arrangement stated to have becn made by the 
promoters, altered Clause 55 of the Bill, by reducirg to one-half 
the special fares proposed to be charged for workmen, and the Com- 
mittee considered by so doing, they had sufficiently complied with 
the instructions of the House on August 1st. 

Saddleworth, Springhead, and Lees Tramways.—This Bill, which 
has already passed as an unopposed measure in the House of Lords, 


was, on Monday, before the Unopposed Con mittee of the Commons, 


and was ordered to be reported for third reading. 

Pontypridd Tramways.—A Select Committee cf the Hcuse of 
Commons, presided over by Mr. Ashton, was on Thursday and 
Friday last week engaged in the ccnsideration of the Pontypridd 
Tramways Order contained in the Tramways Provisional Orders 
^ Confirmation (No. 2) Bill. The order authorises the Urban District 
Council to construct an extension of the present tramway system.— 
Mr. Ram, who appeared for the promoters, said the present pro- 
posal was to a large extent promoted to carry out the extension of 
a scheme which found favour with two Committees of Parliament 
last session. The local authority was unanimously in favour of the 
Bill, and the chief opposers were the Taff Vale Railway, who 


It is proposed by the Bill to construct a deviation 


objected that the tramways would be a serious competitor to them. 
There were also petitions from frontagers, who alleged that certain 
streets were not wide enough to accommodate the tramways.— Mr. 
Vesey Knox, representing the Glamorgan County Council, eaid that 
they bad come to terms with the Urban District Council, and had 
agreed to withdraw opposition on condition that the District 
Council did not oppose any subsequent application by the County 
Council for running powers on reciprocal terms.—A number of local 
witnesees were called in favour of the Bill, and several frontagers 
gave evidence in opposition.— Mr. Balfour Browne addressed the 
Committee in opposition to the Bill on behalf of the Taff Vale 
Railway, but called no witnesses. 
Tuesday, when, further evidence having been heard, the order was 
confirmed. 


Royal Assent.—The Royal Assent has been given to the following 
Acts :— 


Electric Lighting Orders Confirmation (No. 1) Act, 1902. 

Kothesay Tramways (Extension) Order Confirmation Act, 1902. 

Bradtora Corporation Act, 1902. 

Northumberland Electric Tramways Act, 1902. 

Bouth Wales Electric Power Distribution Company Act, 1909. 

Newenstle-upon- Tyne Corporation Tramways Extension Act, 1902. 

Kent Electric Power Act, 1802. 

Leicestershire ard Warwickshire Electric Power Act, 1909. 

Tyneside Tramways and Tramroads Act, 1902, 
London County Council (Tramways and Improvements) Bill.—This 

Pill came before a Select Committee of the House of Lords, pre- 

eided over by the Earl of Yarborough, on Monday, Tuesday and 


Wednesday last weck. The Bill contains proposals for 11 different 


sections of tramways in the Hammersmith, Fulham, Woolwich, 


Eltham, Camberwell, Denmark Hill, snd other districts.—Mr. 
Erskine Pollock, K.C., represented the L.C.C., and in hia opening 
statement said that the only opposition was directed to two sections 
of tramways, which were numbered 5 and 15 in the Bill. In the 
case of No. 5 tramway, it was proposed to start at Hammersmith 
Broadway, and proceed viá Fulbam Palace Road, over Putney 
Bridge, and end in the Lower Richmond Road; this tramway was 
2 miles 5 chains long, and would be worked on the under- 
ground conduit system. No. 15 tramway commenced with a 
junction with the existing line in Camberwell Road, would go vid 
Denmark Hill and Grove Lane and cnd in Lordship Lane. The 
line was proposed on the suggestion of the Camberwell Borough 
Council. The only opposition came from frontagers and property 
owners on the general grounds of depreciation to the value of pro- 
perty.— Mr. J. W. Benn, chairman of the Highways Committee of 
the County Council, bore cut the Council's opening statement, and 
denied that electric tramways tended to depreciate the value of 
property. On the ccrtrary, ho beld that such lines were not so 
noisy or dirty aa omnibuses —Mr. Poker, the tramway manager, 
said the conduit system would be employed on the two tramways 
objectcd to, and he vas of cpinion, from his observations in the 
United States and Canaca, tbat this system caused much less noise 
tnan theoverbead tystem. With regard to the speed at which the 
cars would run, tnis would be controlled by an inspector of the 
Poaid ct Trade, who would 2xaminetke lines. With reference to the 
steep gradient of Dog Kennel Hill this presented no difficulties 
for electrical traction. Jhat scheme was rejected by the House of 
Lords last session at tbe instance of the East Dulwich Tramway 
Comyary, who cppcsed, but the cars of that company had ceased to 
run. With regard to the tramway over Putney Bridge, that was 
an inetalment of a larger scheme, and it was hoped there would be 
a junction with the Lond«n United Tramway system.— Local 
evidence was then called for Camberwell and Fulham in support 
of the Bill.—Mr Bull, M.P. f r Han.meremithb, expressed the opinion 
that the present communication between Putney and Hammer- 
amitb was very inadeqvate, and he welcomed the scheme of the 
Covrcil Similar evidence was given by Mr. T. Davies, the Mayor of 
Fulban.— Mr. Young, the L. C. C valver, said the estimated cost of 
acq vine pr piriy for the Fulham scheme was £120,026, but 
they expected £93,600 10 be recouped from the subsequent 
eales ot lend. Ihe cst of property fcr the Dolwich scheme 
was £78,900, with an expected secourpment of £5,000.— Evidence 
was called for the Dulwich district in oppes tien to the Bill on 
the ground that the property wcuid be depreciated and the 
wealthier inhabitants leave. Counrel having addressed the Com- 
mittee, the chairman announced that the Committee had unani- 
mously decided that the preamble of the Bill was proved. 


Leeds Corporation Tramways.—The Order, contained in Tramway 
Order (No. 2) Biil authorising the Corporation of Leeds to con- 
struct additional tramways in their city, came before Mr. Ashton'8 
Select Committee of the House of Commons on Thursday last week. 
In all about six miles of tramways were proposed under the Bill. 
Mr. Shaw who, with Mr. Moon, appeared for the London and North- 
Eastern Railway Company, asked that where the tramways pro- 
posed to cross a bridge of the company, the tramway authority 
should be made liable to pay the cost of any strengthening of the 
bridge which might be necessary, and he also submitted that shonld 
any interfererce take place in the running of the tramway by 
reason of the bridge having to be altered or strengthened, the 
railway company should not be liable to pay any compensation. 
Mr. Balfour Browne, K.C., contended that the road was in existence 
when the railway came, and the railway company built the bridge 
for their own convenience, and were compelled to maintain it for all 
time. The railway company were bound to make the bridge strong 
enough to carry all traffic which might lawfully have been carried 
on the road which was in existence before the bridge was made. 
The Committee held that the railway company were sufficiently 
protected by the Order as it stood, and overruled the objection, and 
the Order will accordingly proceed. 

London United Tramways Bill.—On. Wednesday last week, à 
Belect Committee of the House of Lords, presided over by the Hath 


The Committee adjourned till . 


yo ode i A K E17 a 


I J. 


m F 


— — — — —— ͤ öWu0— 
i 181 


TEE ELECTRICAL REVIEW. 


Yol. 51. No. 1,288, Avavsr 1, 1902.] 
Å—  ————————ÓMMMM————— a REGES 


of Yarborongh, commenced the consideration of this Bill, which 


seeks to confer further powers on the London United Tramways ' 


Company for constructing tramways and widening roads in the 
counties of London, Middlesex and Surrey. Mr. Balfour Browne, 
K.C., appeared for the promoters, and explained that the Dill when 
originally introduced, asked for power for the company to construct 
sbout 15 miles of tramway to be worked on the overhead trolley 
system of electric traction. When, however, the Bill was before 
the House of Commons Committee, one small line was struck out on 
the opposition of Wimbledon frontagers, while the suggested linc 
over the Hammersmith Suspension Bridge was struck out at the 
instance of the London County Council, who contended that the 
bridge was not strong enough to carry the proposed tramways. A 
pledge was, however, given that the London County Council would 
come before Parliament, and ask for powers to construct a bridge 
which would be capable of bearing a tramway. With regard to the 
three short lines to be constructed in Hammersmith, an agreement 
had been come to with the London County Council, by which the 
Council would have power to purchase the lines ata given date. 
There was at present a horse tramway between Kew and Richmond, 
but this would be reconstructed for electrical traction. From 
Richmond the tramway would be carried through Mortlake and 
Rarnes by the river to Hammersmith, and the consent of the local 
authority had been obtained to this, although certain frontagers had 
petitioned against the line. It wasalso proposed to connect Malden 
with Wimbledon, and with the London County Council’s system at 
Tooting. The present system of the company covered 46 miles, of 
which 16 miles were worked by electricity. There was practically no 
opposition from the local authorities, who had safeguarded the interests 
of the ratepayers, and had imposed obligations on the company with 
respect to widening certain roads. In fact, the total cost of the 
improvements which the company had undertaken to carry out was 
£338,000. As to the question of purchase by the local authorities, 
agreements had been made whereby the company paid certain sums 
to the local authorities for extensions of the periods. Evidence 
was given by Mr. J. Clifton Robinson in support of the scheme. 
He considered the overhead system a more useful and successful 
system than the conduit system. Mr. Benn, the chairman of the 
Highways Committee of the London County Council, had, so far as 
he wasable to do so, pledged the Council to apply to Parliament 
next year for power to construct a new bridge at Hammersmith, 
and to run a tramway over it. Mr. E.J. Halsey, chairman of the 
Surrey County Council, Mr. Howell, surveyor to the Surrey County 
Council, and Mr. Barton, chairman of the Highways Committee of 
Barnes Urban District Council, gave evidence in support of the 
Surrey proposals, Mr. Skewes Cox, M.P. for the Kingston Division 
of Surrey, said the local authorities in the constituency were in 
favour of the tramways from Richmond to Hammersmith. Mr. 
C. J. More, engineer to the Thames Conservancy Board, gave 
evidence as to the river embankment the company would construct 
at Barnes at a cost of £30,000. This would, he said, make no differ- 
ence to the flow of the river. The Thames Conservancy had given 
s license to the company. Mr. Humphreys, a member of the Tram- 
ways Committee of the Richmond Town Council, said the feeling 
of the locality was overwhelmingly in favour of the proposed lines. 

„Thompson, a member of the Richmond Town Council, gave a 
number of statistics showing the fares charged at present by the 
railway companies. Mr. Bond, a member of the Wimbledon Urban 
District Council, said the lines proposed in Wimbledon would be 
very advantageous to the district, and would give a route to 
Malden and Kingston. A great deal of local evidence was called 
for the Wimbledon district, all the witnesses speaking in favour of 
the scheme, especially as affording facilities to the working classes. 
This closed the case for the romoters, and it was stated that the 
Malden and Coombe District Council had withdrawn opposition on 
the promoters undertaking to widen the road at the Norbiton Park 
i and thus remove the inconvenience of the sharp curve 


On Friday Lord R. CECT, K.C., withdrew the opposition of 
frontagers to the Wimbledon tramways, but addressed the Com- 
mittee on behalf of frontagers in opposition to the Barnes and 
Hammersmith sections. A number cf witnesses were called, who 
held that the proposed tramways would depreciate property. The 
Committee found the preamble of the Bill proved, and ordered it 
to be reported to the House for third reading. 


_ Saddleworth, Springhead and Lees Tramways.—This Bill, which 
incorporates the Saddleworth and Springhead Tramways Company 
and authorises the construction of tramways in Saddleworth, 
Springhead and Lees of a length of about 14 miles, came before a 

ect Committee of the House of Commons, was ordered to be 
v 58 from the group and referred to the Unopposed Com- 
mittee, 


Baker Street and Waterloo Railway.—It is announced that all 
Opposition to this Bill will be withdrawn, and it has been referred 
9 the Unopposed Committee. The Bill authorises an extension of 
time for the completion of works. 


Garston and Distri»t Tramways and Electric Supply ( Transfer) 
Fill—Last week this Bill was before Earl Morley in the House of 
asan unopposed measure, and was ordered to go forward 

for third reading, 


Tramways Orders Confirmation (No. 1) Pil.—This Bill was 
before the Chairman of Ways and Means in the Honse of Commons 
week as an unopposed Bill and was ordered to go forward. 

© measure confirms Orders granted by the Board of Trade to 
banden (beadle and Gatley, Lees, Southport, Stockport and 


LEGAL. 


ELECTRIC Tramways CONSTRUCTION AND MAINTENANCE COMPANY, 
LIMITED, v. RUTTERFORD. 


In the Chancery Division of the High Court of Justice on Friday, 
Mr. Justice Buckley had before him a motion on behalf of the 
defendant that all proceedings in this action might be stayed upon 
terms of a certein agreement that had been entered into in terms 
of the notice of motion. 

Mr. Buckmaster, K.C., in support of the motion, stated that the 
action was brought against Mr. Rutterford to obtain specific per- 
formance of certain agreements relating to eleotrical construction, 
The action was in the paver for hearing before Mr. Justice Byrne 
on July 7tb, and certain terms were agreed between Mr. 
Rutterford and two gentlemen, who, it was said, had power to 
act on behalf of the company, namely, Mr. Harry Lawson and 
Mr. Osborne. It was now denied that either of those gentlemen 
had any authority to bind the company. Mr. Harry Lawson was 
not a director, and Mr. Osborne was merely the secretary. Pro- 
ceeding, the learned counsel stated that his evidence was not in a 
position at present to enable him to move the motion effectively, 
Therefore, he asked that the motion should stand till the trial, 
when he could cross-examine these gentlemen, and ascertain 
whether theterms of agreement were communicated to the com- 
pany, and were adopted. If he showed that that was the case, the 
action would have to be stayed. 

Mr. AsTBURY, K. C., for the company, said he was quite willing to 
facilitate the inatter, provided costs were reserved. 

His Lorpsurp ordered the motion to stand till the trial of the 
action. 


RossALL v. BLACKPOOL, Sr. ANNES, AND LvyTHAM Tramway 
COMPANY. 


ARISING out of an electric car accident, the Blackpool, St. Annes, 
and Lytham Tramway Company were sued at Blackpool County 
Court on July 23rd by J. Rossall for damages for injury to a horse. 
It appeared that on May 29th one of the company’s cars collided 
with plaintiff's horse, severely injuring it. Judge CovENTRY, in 
awarding the plaintiff £32 2s., said that possession of a certain part 
of the road belonged to the tramcars, and other traffic must make 
way for them. The company, however, had no right to expect 
horses to be whipped up to get out of the way of the trams. Road 
he added, were not made for trams, but for the ordinary traffic o 
the country. 


ELECTRIC LAMP REGENERATING COMPANY, LIMITED. 


Mr. Justice BrvckrEY, sitting in the Chancery Division of the 
High Court of Justice on Friday for the disposal of company 
business, bad before him a petition by Howard & Jones for the 
winding-up of the Electric Lamp Regenerating Company, Limited. 

Mr. WHINNEy, however, stated that a scheme of reconstruction 
had been proposed, and 55,000 out of 80,000 shareholders, at a 
meeting on the Friday previous, approved it in principle. The 
scheme provided for further capital, and a sum was subscribed 
which was suflicient to cover the claims of creditors. Mr. Milne, 
the chairman, would give his personal undertaking to pay the 
creditors. 

His LoxpsE ordered the petition to stand over to see if the 
undertaking was carried out. 


... 


BUSINESS NOTES. 


American Electrical Exports.—The value of the elec- 
trical goods and apparatus exported from the United States during 
May last is returned at £181,545, a decrease of £9,369 as compared 
with the corresponding month of 1901. By far the largest quantity 
was shipped to England. 


Exhibition.—The third annual Ironmongery, Hardware 
and Electrical Trades Exhibition and Market, is to be held at the 
Agricultural Hall, Islington, from August 12th to 22nd. 


Meeting Called.—A meeting of stockholders of the 
Blackpool Electric Tramways (South), Limited, is to be held at 
Liverpool, to consider their position. "The meeting is called by the 
trustees under the Debenture Stock Trust Deed. 


Nernst Lamps on the Canadian Arch.—We under- 
stand that the coming illumination of the Canadian Arch will again 
be chiefly executed with Nernst lamps. The Electrical Company 
Limited, wnich has secured the order also for the illuminations on 
August 9th, 10th and 11th inst., is endeavouring to make this 
display a most brilliant spectacle of effective illumination. On 
the night of June 30th, the London public saw for the first time an 
illumination executed with Nernst lamps, but this time the Elec- 
trical Company, Limited, is going to use about double the number of 
these lamps before employed, and a very remarkable effect should 
be produced. It is stated that after the first successful show of 
Nernst lamps, the company received large orders for them. 
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Electrical Wares Exnorted. 


Wix ENDING JuLY 30TH, 1901. WIRE ENbING JULY 297TH, 1902. 


Adelaide  .. ae . Value £16 Alexandria, Teleg. mat. Value £580 
Amsterdam ee ee oe ee 90 Buenos AvICS oe oe ee 1,703 


Buenos Ayres ; 28H Calcutta 


m Teleg. wire 4% 820 , 15 Teleg. instruments. . 1,053 
Calcutta v T e. 678 | Cape Town.. oe m S 41 
Cape Town .. ee Ee eo» POL s Christchurch ps is .. MI 

"A Teleg. sundries .. 468 | Christiania. Teleg. wire "t 45 
Chefoo. Teleg.mat. .. wi 37 Colombo es - 8,932 
Chinde. Teleg. mat. .. 122 Copenhagen "S ws . . 3,050 
Colombo  .. acs ee i 60 n Teleg. mat. ate 78 
Copenhagen. Teleg. mat. se 83 , Durban x4 is $a „ 922 
Demerara. Teleg. mat... 182 "i Teleg. mat. .. oe 1.562 
Durban es ee ee ae Bes Fremantle en ee ee oe 80 
East London a „ 289 Grenada. Teleg. mat... sis £6 
Flushing. 2s Ae .. 1156 Hamburg. Teleg. cable . 205 
Gottenburg ki 925 12 Hong Kong.. es = TEMO. 
Hong Kong. Teleg. apparatus 40 Larache  .. as x e G24 

» Teleg. mat. x 83 , Madras x Ke T - 7 
Lyttleton .. 2a vx ie 32 | Melbourne.. - 23 . 147 
Madras oe ee ee 749 Nagasaki eo oe oe oe 70 
Malta .. ee vs v5 .. 246 Tapes sx x za 210 
Marseilles. Teleg. mat. . 145 Ostend 8 se es . 870 
Melbourne .. T is .. 5853 , Perth vs En 2 5 . . 1.061 
Ostende sis - .. 100 Port Elizabeth  .. ~ . . 1,500 
Rangoon i x y 40 Rotterdam. Teleg. wire s 35 
Perth um ut 3o SO 305 Shanghai. 54 i 174 
Port Said. £s T vs 20 , Rvdnoy - oe ee ee 276 
San Francisco se T a 42 Tientsin  .. yt ae T 30 
Shanghai... we es s 71 Valparaiso .. ns Ps sa 49 
Singapore a T és 47 Vera Cruz . " v . . 8.5 5 
Sydney Va " Sie . 9,429 Yokohama .. $4 vá .. 106 

" Telephones .. vs 41 
Valparaiso .. be x i 74 
Vera Cruz x bs T 20 
Wellington .. z ES vas 1225 

si Teleg. mat... P» 78 

i Telephones.. ee 1,790 
Yokohama .. ee xs „ 126 

Total  .. 427, 01 


411,241 | Total se 


Foreign Gocds Transhipped. 


Cologne. Telepn. cable. Value £278 
Durban. Elec. mat. wie er 124 
Gothenburg. Elec. apparatus.. 13 = 
Madras, Elec. car parts 76 


Gothenburg. Elec. appar, Value £16 


Total .. £490 


Bankruptey Proceedings.—The public examination 
was held Jast Tuesday at the London Bankruptcy Court before Mr. 
Registrar Linklater, of A. J. Sanderson, lately managing director of 
the Electrical Inkless Printing Syndicate, Clifton Mansions, Cold- 
harbour Lane, Brixton. The debtor applied to pass upon accounts 
showing a deficiency of £18,602. In the course of his evidence, he 
stated that he and a brother formed the syndicate in September, 1898, 
with a capital of £60,000. They held the patents, under a contract 
to purchase them, from Mr. Green, of Dovercourt, at the price of 
£15,000, which was paid as to £3,000 in cash, and £12,000 in shares. 
The patents were resold to the syndicate for £60,000, which they 
received as to £4,000 cash, and £56,000 in shares. Witness handed 
over his £24,000 vendors’ shares to his wife. He was appointed 
managing director without salary, and held the office until he 
resigned in September, 1901. Ife was brought to the Court on the 
petition of Mr. E. Toppin, who claimed 44.500, under a commission 
note given him by witness for obtaining the introduction to Mr. 
Green. The debtor was examined regarding certain building 
speculations in which he had been interested, and was ultimately 
allowed to pass. Mr. F. Cooper Willing appeared on his behalf. 

A first and final dividend of 2s. Odd. isto be paid in rc G. J. 
Lloyd (d. J. Lloyd & Co.), electrical and mechanical engineer, of 
Bristol. 


Liquidation.— Imperial Electric Supplies, Limited, of 
Charing Cross Road, has resolved to wind up voluntarily with Mr. 
E. P. Harvey as liquidator. 


Books Received.—“ Annual Calendar of McGill College 
and University,” Montreal Session 1902—3. Montreal: The 
University. 1902. 

“La Traction Electrique par Contacts Superficiels du Système 
Diatto,” by Ch. Julius. Paris: Gauthier-Villars. 1902. 2 fr. 75 c. 

“Proceedings of the Thirty-fifth Annual Convention of the 
American Institute of Architects, 1901." Washington: By the 
Board of Directors. 

* British Trade and the Zollverein Issue,” by L. G. Chiozza. 
London: The Commercial Intelligence Publishing Company. 1902. 
1s. net. 

" The Scientific Writings of the Late G. F. Fitzgerald,” by Joseph 
Larmor. London: Longmans, Green & Co.; Dublin: Hodges, 
Feggis & Co., Limited. 1902. 15s. 

“Science Abstracts,” July 25th, No. 55. London: The Feilden 
Publishing Company, Limited. 2s. 

“Sur les principes fondamentaux de la Théorie des nombres et 
de la Geométri¢,” by H. Laurent. Paris: C. Naud. 1902. 


Catalogues and Lists,—Mr. A. G. THORNTON, of 
Manchester, has sent us his price list of the“ Nerite" adjustable board 
and square, which seems to be a capital piece of apparatus for the 
drawing office. It can be fixed at any height, vertical or horizontal, 
or at any required angle, and the square is counterbalanced ; the 
whole thing is very portable, constructed of good materials and com- 
paratively inexpensive. 

We have received from Messrs. DuncaN CAMPBELL & Son, 
Glasgow, a box of sample “Century " document bands, a clever and 
simple device for instantly fastening together a bundle of papers, 


* which can with equal readiness be released. 


Mzssns. COLE, MARCHENT & MorLEY, Ltp., of Prospect Foundry, 


Sheffield, have issued a very complete catalogue of their con- 
densing equipments. The book is excellently arranged, and con- 
tains many illustrations, including a number of views of the works. 
The letterpress describes a few of what are considered the best 
condensing and cooling plant arrangements, and a good list is given 
of corporation electrical and other works for which condensing 
plants have been supplied recently or are now in hand. Some 
notes on condensing plants, heaters, evaporators and cooling planta 
for steam power installations,” which occupy nine pages, consider 
the question of the most suitable type of plant for certain purposes, 
These are followed by descriptions and pictures, among them a 
number of diagrammatic sketches of different parts of condensing 
equipments and many auxiliary appliances. A number of views 
appear of the Stockwell generating station of the City and South 
London Railway, showing the lay-out of this firm's engines and 
condensing plant thereat. We have no doubt that many of our 
readers will be anxious to have a copy of this small book in their 
possession. 

Mrssks. Crompton & Co., LTD., of Chelmsford, have brought out 
a list, in which they describe and show their new “88” type of 
double-carbon arc lamps. The “8” type single-carbon lamp is said 
to have achieved a great (success, hence the introduction of the 
“SS” lamp, which is being offered in two sizes, known as 88 
short" and “SS long." The mechanism of the lamp is of the 
differential type, except in a few special cases, the principle of it 
being the same as that of tbe S" type single-carbon lamp, but the 
arrangement of parts has been modified to meet the special require- 
ments of the duplicate feed. The lamp has few working 
parts, and these are readily accessible. The moving parts are 
balanced, and the design of the mechanism enables the most deli- 
cate feed to be maintained throughout the whole of the burning 
hours. The lamps focus correctly, and the distance between the two 
pairs of carbons is reduced to a minimum. Both poles of the lamp 
are, moreover, insulated from the frame and case. The lamp is 
supplied for continuous and alternating circuits. 

The ELECTRICAL Co., Lrp., have just issued lists Nos. 10, 13 and 
15; 10 is devoted to accumulator apparatus ; 13 to lightning arres- 
ters and sundry safety devices, and 15 to measuring instruments. 
Each list has & convenieut thumb index to the different sections, 
and all of them are fully illustrated. 


Dialite Cables,— In February last Mr. Wordingham 
reported on a cable manufactured by the St. Helens Cable 
Company, Limited, insulated partly with paper, and ly 
with a material known as dialite, and his results were published 
in the ELECTRICAL Review for February 21st, 1902. This 
cable may be said to have been insulated with paper and 
the paper protected from moisture with the  dialite, 
although as was shown in that report, the dialite was itself an 
insulator. On June 20th he made tests on other cables in which 
dialite was employed as the dielectric, paper of a relatively small 
thickness being only used next to the wire, and in one of the cables 
the paper was omitted altogether. Dialite, we may add, is a 
vulcanised substance of the greatest durability, the raw 
called bitumen having been in successful use for many years. It is 
purified by a special process on the latest scientific basis. The 
tests showed that all the cables have a satisfactory insulation 
resistance whether they be intended for underground work or for 
house wiring. The tests of the dielectric strength, however, are far 
more important than the insulation resistance, and the results 
attained were most remarkable. That a wire ao small as 7/22's 
should withstand for half-an-hour, without breaking down, a 
pressure of between 1,800 and 1,900 volts, shows exceptionally high 
dielectric strength, and seeing that there was no paper at all on this 
sample, it shows conclusively the valuable properties of dialite. 
The bending test of the large cable, i.e., 37/12, was also a severe 
one, and epeaks well for the mechanical strength of the i 
The series of tests carried out, however, in connection with the 
house wires are, to Mr. Wordingham's mind, the most satisfactory 
evidence as to the mechanical properties of the material. 'The con- 
ditions were severe, and were just those to which cables would be 
likeiy to be subjected in practice. In conduit systems of house 
wiring, cables are very frequently drawn round bends in the tubing, 
and it is no uncommon thing to pull them through holes bored in 
joists. The knotting of the cable imitates well the kink which is 
so often put into a cable by a careless wireman. After being 
subjected to this treatment, the wires, in every case, stood 10,000 
volts, and did not break down until between 15,000 and 18,000 
volts had been applied. Mr. Wordingham’s conclusion is that so 
faras can be judged by experiment, wires insulated with dialite 
appear to be of good insulation resistance, of high dielectric 
strength, and even without the additional protection of braiding or 
taping, very strong mechanically. Not only, therefore, should they 
be well suited for underground mains, but also for the interior 
wiring of premises, 


The E.L.B. System.—The Electric Lighting Boards 
Company contributed to King Edward's Hospital Fund by under- 
taking the entire illumination of the Crystal Palace transept on 
the occasion of the great Empire Ball, and at the same time did 
some record work so far as time was concerned. The installation 
comprised 2,200 lights, worked in the form of an enormous velarium 
over the centre of tne transept, and in outlining the galleries and 
Royal Box in festoons. The lights and festoons were covered with 
artificial flowers, and the number of connections required some two 
miles of cable, as the distance from the supply source was con- 
siderable. The whole of this work was executed in three days of 
ordinary working hours by three men and two boys under the super- 
vision of the foreman, including the garland work and very difficult 
fixing at great heights. We understand that the effect was 20 


Fr 


LE er RC 


Vol. 51. No. 1,288, Avausr 1, 1902.] 


THE ELECTRICAL REVIEW. 18 


g i 


artistic that the Crystal Palace authorities retained the work for the 
American Festival, and some well-known caterers propose taking 
over the whole of the installation. 


Electricity in Coal Mining. — On the 12th ult. the 
members of the North of England Institute of Mining and 
Mechanical Engineers bad a meeting at Bishop Auckland, Durham, 
in order to inspect, at the invitation of the owners, South Durham 
Colliery, where there is an extensive electrical plant. The installa- 
tion was put in really on the grounds of economy, coupled with 
efficiency, and consists of powerful pumps and coal-cutting machines. 
The pumping plant consists of & continuous current generator, steam 
driven, two electric motors, and two ram-pumps. The current is 
obtained from a Scott & Mountain six-pole generator. The main 
shaft pumps have rams 11 in. in diameter x 18 in. stroke, capable 
of delivering 500 gallons per minute to a height of 400 ft. The 
coal-cutting machines, five in number, are of the Goolden bar type, 
which are driven by motors. This latter plant was erected by the 
Electrical Coal Cutting Contract Corporation, and the cutting was 
done at a fixed price per ton, but the plant was afterwards bougnt 
by the South Durham Coal Company. The visitors were entertained 
to luncheon, and then Mr. Fenwick Darling, colliery agent, read a 
paper on the reasons why the electrical system had been adopted. 
These were (1) the necessity of increasing the plant at the 
John Henry Pit, where the pumps were needed, was 
entirely avoided; (2) by keeping the generating plant at 
the Harry Pit, half a mile away, where a large boiler 
plant is already in existence, a very large saving in coal is 
effected, as at nights and week-ends, when coal drawing is not in 
operation, there is sufficient steam got by the waste heat from the 
coke ovens to drive the electrical plant; (3) by concentration of 
plant enabling better and more efficient supervision and reduction 
of wear and tear, by having all the electrical plant driven by one 
thoroughly efficient and reliable engine ; the generating plant and 
pump are capable of pumping the whole of the water at present mot 
with in the seams at night, and so long as this is the case, very little 
steam beyond what is got from the coke ovens will be required, 
but it is quite possible that a considerable increase of water might 
be met with at the large fault, known to exist, when it is reached in 
these seams, and in that case it will only be necessary to put down 
an additional boiler, and by driving the pumps night and day, there 
will be no difficulty in dealing with 1,000 gallons of water per 
minute during the 24 hours, as well as doing the coal-cutting and 
hauling in the Hutton seam, which it is intended to drive by thia 
plant. Mr. Darling mentioned that the pumping plant had been 
supplied by Messrs. Scott & Mountain. He did not say that clec- 
tricity was the power to be used under all circumstances, but the 
circumstances existing at that colliery were such as made its use 
eminently suitable. 


E.P.S, Batteries,—Contracts for the supply of storage 
batteries have been placed with the Electrical Power Storage 
Company, Limited, by the Corporations of Falkirk and Newport, 
and also by the Windsor Electrical Installation Company, Limited. 


Fire Extinetion.—4 propos of our recent remarks 
on fire extinction, Messrs. J. G. Grimsley & Sons, of Leicester, send 
u$ a pamphlet illustrative of their patent automatic tire extinguisher, 
This device is of the sprinkler type, and its operation is controlled 
by the expansion of metal with rise of temperature. This has the 
advantage that as soon as the fire is put out the flow of water ceases. 
Various patterns of fitting have been devised to suit lcal condi- 
rum Pia the apparatus is being shown at the Wolverhampton 

on. 


For Sale.—Mesers, Percy Huddleston & Co., announce 
in our business pages to-day an auction sale of water-tube boilere, 
engines, and three-phase alternators, also D.C. plant, &c., at the Balls- 
bridge and Clontarf Tramways Depót, Dublin. The sale takes 
place on August 21st., not on the date previously announced. 


. Molidays.— Messrs. Royce, Limited, of Manchester, 
intimate that their works will close for the annual holidays, 
to-night, Friday, August Ist, and will re-open on Monday, August 
llth. No goods will be received between these dates, but the 
offices will remain open for correspondence purposes. 

Meeers. Foxcroft & Duncan's works will be closed from Saturday, 
Angust 2nd to Monday, 9th, inclusive, owing to the two Bank 
Holidays and the men's beanfenst coming during the week. 


New Casing.— A correspondent, Mr. J. D. Palmer, of 
305, Strone Road, Manor Park, sends us samples of a new form of 
casing for electric wires, which he has patented. ‘I'he device con- 
aste of a thin iron, zinc, fibre or other kind of troughing with a slot 
along each edge, into which the capping, of similar material, is slid 
in long lengths. The qualities claimed for it are accessibility, 
simplicity, durability, &, and the casing, it is said, can be made 
watertight with paint or varnish. The last claim is hardly tenable ; 
but the casing is certainly ingenious. 


Phono- Electric Wires.—We have received a small 
pamphlet entitled “ Phono-Electric Telephone and Telegraph 
Lines,” which, for ingeniously pieced together ahsurdities, we 
have seldom seen equalled. The wire which this remarkable 
effusion describes is stated to have a “perfect power of trans- 
mitting electric signals." Without alluding for the moment to what 
I3 not stated, we may refer to the following :—'' Phono-Electric is 
lj times as strong as the best hard-drawn copper." Now the 
highest breaking strain actually quoted for this wonderful material 


is 85,500 Ibs. per sq. in.; hard-drawn copper, for which no figures 
are given, we may mention, will bear a strain of 30 tons per sq. in., 
or 67,200 lbs., i.e., the phono-electric wire has a breaking strain 27 
per cent., not 50 per cent, higher than that of the best hard- 
drawn copper. Next, as to resistance; we observe that phono- 
electric wire 80:81 mils. in diameter, is stated to have a resistance 
per 1,000 ft., at 75^, of 3:93 ohms. Now hard-drawn copper of 
the same gauge has a resistance of 1°65 ohms only, i.c, hard- 
drawn copper wire is more than twice as good as the phono- 
electric, from this point of view, though we are informed 
that “the specific resistance ie, the high resistance) of phono- 
electric wire is a positive benefit.“ It is stated that under 
a torsional test the pheno-electric wire will stand nearly 
three times as many complete turns in a given length as will 
hard-drawn copper; no corroborative figures are given in 
proof of this; the writer is doubtless unaware that hard- 
drawn copper wire 80 mils in diameter, will, in a length of 3 in., 
stand a minimum of 25 twists without breaking (Post 
Oflice specification); this wire must, therefore, stand 75 
twists; we should be glad to receive attested proof of the 
latter. We are informed Fer clear signalling, the absolute con- 
ductivity of the line is a matter of far less importance than the 
proper balancing of inductance aud capacity "—truly a clear and con- 
cise scientific statement! Also“ phono-electric wire gives the clearest 
speech and the sharpest signals of all materials used for line wire.” 
Will the inventors please state what the actual inductance is in 
millihenrys, and the clecirostatic capacity in microfarads, of the 
“ phono-electric " wire, in comparison with hard-drawn copper wire 
of similar gauge? Also will they vive properly attested evidence 
of the actual speaking results obtained on, say, two wires 500 miles: 
in length, one of the phono-electric material and the other of hard- 
drawn copper, both wires being of equal diameter? If such a test were 
made, and were made pubiic, we are confident that no more would 
be heard of the valuable electrical properties of the material, what- 
ever may be its mechanical advantages. We do not question the 
latter, but should be glad to see full tests given side by side with 
those of hard-drawn copper (to Post Office specification). 


Roumania,—The German Chamber of Commerce for 
Roumania announces that a number of important contracts for the 
establishment of electrical installations in Roumania have just been 
concluded. In addition to several private plants of a comprehen- 
sive character, agreements have been entered into for the erection 
and equipment of municipal electric lighting stations at, Constantza, 
Bacau, and Tirgovist, whilst the conclusion of a similar contract for 
the town of Roman is impending. The largest share of the work 
has been placed with German firms, but notwithstanding this, says 
the Financial Times, complaints are being made that the German 
companies pay little attention to the conditions prevailing in 
Roumania. 


Schuckert Losses,—Reuter's Nuremberg correspondent 
says that the balance-shect of the Schuckert Company shows a 
deficiency of 15,500,000 marks, owing to depreciation of material, 
writing off, and the formation of guarantee funds for depreciation to 
the amount of 9,000,000 marks. The geveral meeting to be held on 
the 19th inst. will have under consideration a proposal to cover the 
loss by drawing on the reserve fund. 


Tramways  Exhibition,—The Mica Boiler Covering 
Company, Limited, had a small exhibit of their coverings for 
boilers and steam pipes at this exhibition, and a fair amount of 
business resulted. | 

The United Engineering Company, of 154, King’s Cross Road, 
W.C., who, it will be remembered, were among the exhibitors at the 
recent Agricultural Hall show, have sent us some lists of their 
tramway specialities. They are the sole makers of the “ United” 
rail cleaner, the “ Manley” patent fuse and distribution board, 
other lines being B.E.T. slipper brakes, U.E.C. motor cars, and the 


British sand box. 


Westinghouse Works,—.\ few days ago the Lord Chief 
Justice, Lord Alverstone, accompanied by a party including Mr. 
Justice Wills, Mr. J. K. Bythell (chairman of the Manchester Ship 
Canal Company), Sheriff Agnew, and other gentlemen, visited the 
large new works of the British Westinghouse Electric and Manu- 
facturing Company at Trafford Park, Manchester. The visitors 
journeyed to the works by railway in a special single saloon train, 
alighting actually at the machine shop, which is the largest 
engineering shop in the kingdom, and made a complete tour of the 
various departments. Lord Alverstone expressed a desire to repeat 
his visit at some time in the near future, when manufacturing 
operations will be in full swing. 


What Our Consuls Say.— Germany.—The manufacture 
of electric machines, Consul-General Oppenheimer (Frankfort-on- 
Main) reports, is particularly flourishing in (termany. The 
export-, he states, amounted in 1900 to £1,160,000, the 
imports to £325,000. The electrical industry of Germany, 
owing to the constant competition of the larger bankirg 
establishments of the country and their readiness to advance 
money, often without the necessary investigations, for the develop- 
ment of industrial enterprises, was enabled to find, during a 
number of years. fresh capital for investment in its enterprises, and 
thus to develop to very considerable proportions. But as soon as 
money became scarce, the facility of further expansion ceased, and 
this, remarks Consul-General Oppenheimer, in bis report on the 
trade in the consular district of Frankfort-on-Main for the year 
1901, for a number of concerns, meant the beginning of the 
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inevitable reverse. During the upward movement the electrical 
industry was the banker's spoiled child, so that one electrical iesue 
followed the other. For this, Mr. Oppenheimer states, there was 
Some justification, inasmuch as the industry needed tremendous 
capital for the establishment of electrical central power and light 
stations in the prosperous cities, and for the conversion of the 
system of horse tramways into one of electric cars. Some cities, 
like Frankfort, most successful undertook to manage such 
business themselves, but the initial outlay in every case 
required much capital; in other cities the electrical companies 
undertook the task for their own account, and thus tied up con- 
siderable funds for many years to come. The activity of the elec- 


trical enterprises, Mr. Oppenheimer states, was first checked by the 


tightness of the money market, which drove the rate of interest to a 
very extraordinary figure, but afterwards the universal distrust 
against new enterprises further handicapped fresh developmenta. 
Then, again, came technical improvements in gas lighting, and the 
average high price of electric light, influenced the investing public, 
which began to show greater reserve. The participation of some 
companies in unsound foreign enterprises, which ended in heavy 
losses, further undermined the public confidence. Yet, says Mr. 
Oppenheimer, it must be admitted that the prospects have con- 
‘tinued throughout, and still continue fair, for developing electrical 
lines and for supplying entire branches of industry with electric 
power, although the heavy competition of the companies among 
themselves frustrates an improvement in prices. In the electrical 
industry, as in so many other branches, Mr. Oppenheimer thinks 
an improvement can only be expected with a general turn in the 
tide of trade. | 


Corea.—Mr. H. J. Mühlensteth, the able and energetic director 
of the Imperial Corean Telegraphs, has furnished Mr. H. Goffe, the 
Acting British Vice-Consul at Chemulpo, with the following par- 
ticulars of the working of the telegraph system during 1900, and he 
and his staff are to be sincerely congratulated on the successful 
resnits which have attended their efforts. No less than 474 
miles of line have been added to the system during the 
past 12 months, bringing the total mileage in operation 
up to 2,170 miles, while the number of offices open for the 
transmission of messages has been increased from 23 to 27. During 
the same period the receipts amounted to £8,300 with 152,485 tele- 
grams, as compared with £7,244 and 125,410 messages for the pre- 
ceding year. It is hoped that with careful management the 
department may soon be able to pay its own way instead of being, 
as at present, a charge on the Imperial revenue. The following is 
the list of offices open to the public in Corea, thc orthography 
employed being the officially correct one as used in the Nomen- 
clature officielle des Bureaux telegraphiques du Monde, a copy of 
which is supplied to every telegraph office in the world :—Echow, 
Anchu, Unsan, Chinnampo, Pingyang, Kaisung, Seoul, Chemulpo, 
Kunsan, Kongchu, Chunchu, Mokpo, Tehkoo, Massampo, Fusan, 
Yuensan, Hamhiung, Haichu, Kimsung, Chungchu, Kivangchu, 
Chinchu, Pukchong, Kiongsung, Sungchin, Givendoline, Yeng-bin ; 
offices at Hiveiriong and Kronghung are to be opened later. Tele- 
grams handed in for transmission in any other orthography, if not 
refused, are at sender's risk" and will always be subject to more 
or less delay. The Westernisation " of Seoul] (Corea), is reported 
to go on apace. An electric tramway now embraces a large portion 
of the city and suburbs ; the principal thoroughfares are ht with 
electric light, which is installed also in the Palace and many private 
houses; a handsome new Japanese Post Office has recently been 
erected in the foreign quarter, and a scheme of waterworks for the 
entire city is talked of. At Chemulpo various improvements are in 
progress, and the Japanese Post Office is about to inaugurate a tele- 
phone service which is to be connected with a similar service in the 
capital. Among the improvements at Fusan is the installation of 
electric light and the construction of waterworks. 


Russta.— Unless some energetic person steps in, Acting Vice- 
Consul Hunt thinks that the much-talked-of projects for electric 
light and tramway, water supply and drainage for Kertch (Russia) 
are likely to remain unfulfilled for some time to come. A member 
of the Municipal Council of Kertch, he states, has expressed an 
opinion that it would be desirable to construct furnaces for the 
destruction of refuse, such as are in operation in other countries ; 
and as the town has a small electric plant, consisting of tive arc 
lamps, for the lighting of the sea-walk, a project of utilising the 
above-mentioned furnaces for producing the electric energy would 
be welcomed by the municipality. The projected installation of 
electric light, electric tramway and waterworks at Mariupol 
(Russia) are reported to have made no headway, and the Munici- 
pality of Mariupol is still open to receive tenders for the fulfil- 
ment of those plans. Vice-Consul Walton thinks there are still 
good openings at Mariupol for electrical machinery and appliances, 
and, in fact, machinery of all kinds. 


Spain.—A new line of electric tramways was constructed las! year 
from Barcelona to the outlying district of Horta. The line, ac»ord- 
ing to a recent report, which was opened in July last, is 6 kiloms. 
(33 miles) in length, and is worked by the “Compagnie \nonyme de 
Tramways de Barcelona à San Andres and extensions,” a Eelgium 
company having a capital of £240,000. The central station, which 
is situated at about three-fifths of the distance between barcelona 
and Horta, contains a plant, capacity 800 E. P., supplied by a Paris 
firm, which supplies gas to two gas engines of 150 H.P. and one of 
300 H.. each built by Crossley Bros. These are directly coupled 
to three continuous current dyuamos, which supply current to the 
line at a pressure of 500 volts. The company owns 12 electric cars, 
each fitted with two Thomson-Houston motors of 25 H.P., and 18 
trailer cars. They maintain a 10-minutes’ service throughout the 
day, and their gross receipts, Consul-General J. F. Roberts states, 
average about 1,200 pesetas per day. The whole of the work was 


carried out under the superintendence of the company’s engineers, 
and the contractors for most of it were a British firm, Messrs. F. H. 
jagge & Co, electrical engineers, of Barcelona. Nearly all the old 
mule and steam tramways, it is stated, are being converted for 
electric power, and tramway extension is one of the greatest sources 
of labouf at present. New lines are being put down in all directions, 
and next year, Mr. Roberts anticipates, will see a still further 
development of the electrical system. The entire importation of 
cables for electric lighting into Alicante (Spain) during 1900 and 
1901, Vice-Consul Cumming reports, amounted to 290 and 500 tons 
respectively, the whole being obtained from Italy. The telephone 
system of Denia (Spain), Vice-Consul Morand reporte, was developed 
considerably last year, the system now embracing the town and the 
principal country residences around it. To these will also follow 
the introduction of electric lighting through energy brought from the 
well-known waterfall of Algar, near Callosa de Ensarria, about 
17 miles distant from Denia. 


-Willans Engines.—The British Insulated Wire Com- 
pany have placed an order for engines for direct coupling to alter- 
natora of Messrs. Johnson & Phillips’ make with Messrs. Willans 
and Robinson, Limited, of Rugby. ‘The Perth (W.A.) Gas Company 
have also placed an order with the same firm for an 850-H.P. com- 
pound engine, intended for the electric lighting of Perth. Another 
order also received at Rugby is for engines for direct coupling to 
dynamos of the General Electric Company’s make for the elcctric 
lighting of Uruguay. 


ELECTRIC LIGHT AND POWER NOTES. 


Barrow.—The T.C. has decided to apply for a loan of 


£20,000 for electric light extensions. 


Bath.—The T.C. has decided to expend £200 on electric 


bathe, and to experiment with electric radiation for heating the 
baths. 


Belfast.—Mr. P. C. Cowan, inspector to the L.G.B., has 
held an inquiry into an application by the City Corporation for a 
loan of £70,0C0 for electric lighting purposes. In December last the 
L.G.B. sanctioned a temporary allocation of £4,500 for supplying 
electricity to the new Royal Victoria Hospital, and in February & 
temporary allocation of £3,500. It was now desired to borrow 
£20,0C0 to recover these sums, and the balance was to provide for 
new electric works. 

Mr. V. H. M'Cowen, electrical engineer to the Council, stated 
that £2.800 for the main along the Sydenham Road was for 
the purpose of supply to Harland & Wolff's new engine works and 
to the Baltic Firewood Company. The application from Harland 
and Wolff was for 120 H.P., and he estimated that they would get a 
revenue of 4940; the Baltic Company would also pay between £300 
and £400 a year. The main required for the Alexandra Dock 
district was also for Harland & Wolff, and the company had given a 
guarantee for five years that they would pay a minimum of £1,600 
a year for current, and there were inquiries from the Harbour Board 
and others. The total amount spent on electric light was £202,357 
up to December 31st last, and £212,250 was the total amount 
borrowed. The grcss revenue, after paying working expenses, was 
£9,053 198. 1d. There was a loss of £347 after charging interest 
and sinking fund out of the net revenue. They proposed to supply 
Harland & Wolff at the ordinary price per unit; that was 3d. for 
the first hour. For more than 20 hours a day for five days a week 
the uniform rate was 2d. Mention had been made at the last 
Committee meeting of a further application of £30,000 for electric 
lighting. 


Bexhill.—The U.D.C. has decided to apply to the 
L.G.B. for permission to borrow £10,000 for electric light works. 


Bristol.—Tlie electrical engineer, Mr. Faraday Proctor, 
bas submitted to the Electricity Committee estimates amounting to 
£64,178 1s. for enlarging and equipping the Avonbank Works 80 as 
to double the present effective capacity, leaving space for an addi- 
tional engine and alternator at some future time. A further esti- 
mate of £19,733 for erecting and equipping 365 five-ampere arc 
lamps, with the nece:sary mains, has also been prepared, together 
with £1,500 for the purchase of additional transformers for private 
lighting. 


Broadstairs.—The public are lamps were lit for the 
first time on July 23rd. The work has been carried out by the Isle 
of Thanet Tramwaysand Electric Lighting Company, Limited, who 
supply the current. 


Bulawayo.—A cooling tower has just been erected at 
the electricity works. 


Cape Town.—Messrs. Ferranti, Limited, and the English 
Electrical Manufacturing Company (through Messrs. Dick, Kerr and 
Co.) have between them lately completed an important electrical 
contract for the Cape Town Corporation, the first named supplying 
an engine of their standard vertical cross-compound type, with à 
working pressure of 160 lbs. per sq. in., and the latter firm supplying 
the dynamos. These generators are designed to give 700 KW. 
output and considerable overloads for long periods. The field y oke 
of this generator is of a special quality cast-iron with laminated 
steel pole-pieces, which are cast into the yoke; the armature is of 
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the drum-wound type, the laminations being built upon a special 
form of spider. It is claimed for these machines that they will run 
at 50 per cent. overload without shifting the brushes. 


Coventry.—The annual report of the Electric Light 
Committee shows that during the year they added 44 new cus- 
tomers to the department, and increased the number of lamps by 
3,589. The units sold increased by 18 per cent.. The sale of energy 
for motor purposes increased by £553, or over 9 per cent. The 
cost of production was £250 less. The statement would have been 
still more favourable if it bad not been for the fact that they had 
consumed a great deal of their coal at the old contract price; they 
had also to allow rebates for five quarters in one year. The reduc- 
tions, said Ald. Hill, had been brought about in great measure by 
the vigilance of the new manager (Mr. Jeckell) The reduction of 
prices to the consumers had taken £300, which, of course, if it had 
not taken place, would have been to their credit. Their two large 
two-pbase plants were now ready to be transferred to Coventry, and 
everything was in order to receive them. They had received 
sanction for the purchase of motors for the purpose of hiring them 
out, and they looked forward to the use of these to increase the 
load, and benefit their finances. The works’ cost for the half-year 
ending March, 1901, was 2:67d. per unit, as against l'64d. in 1902. 
The capital charges per unit worked out at 2:46d. this year, as com- 
pared with 2 66d. last year, and the average price obtained this 
year was 3:82d. per unit, as compared with 415d. Duting the 
whole year no failure of the light occurred. 


Dartford.—The South-Eastern Electric Light Company 
have notified the R.D.C. that they intend to apply for a prov. order 
to supply electricity in the Council's area. The Kent E. P. D. Co., 
Limited, have also given notice to a like effect. 


Dawlish.—Mesers. Crompton & Co., have offered the 
U.D.C. to put down an installation for electric light, and to con- 
tribute £200 towards the cost of a prov. order. 


Derry.—The County Council has passed a resolution, 
proposed by Mr. S. M. Macrory, of Limavady, to the effect that a 
special committee be appointed tə inquire into the following 
points:—(1) How far the county of Londonderry is covered by 
electric supply companies under Ácts of Parliament; (2) asto any 
special facilities existing in the county for generating electricity by 
waterfalls; (3) asto the financial results of electric schemes under- 
taken by municipal bodies; (4) how far it would be practicable and 
wise to develop a scheme for an electric supply for the county; 
(5) as to the best mode of procedure for giving effect to their 
recommendations. Mr. Macrory advocated the abandonment of the 
River Bann Navigation Works, which are a heavy tax on tbe rate- 
payers of counties Derry and Antrim, and pointed out that costly 
weirs and locks could be utilised for the purpose of establishing, 
at small outlay, the largest hydro-electric generating station in the 
country. Power would be transmitted to the surrounding towns, 
including Belfast and Londonderry, which are 40 miles distant on 
either side, to the extent of 10,000 H.P., or more. The project is one 
of great importance, and the findings of the committee will be 
awaited with interest. A further resolution proposed by Mr. 
Macrory, and adoptcd unanimously, was to the effect that the 
Government should be asked to insert clauses in the Local Govern- 
ment (Ireland) Amendment Act, 1902, to enable Irish County 
Councils to promote Bills in Parliament for objects such as the 
following: To construct and work tramways and ferries, to obtain 
powers for the utilisation of water-power, &c., and to create 
county stock for these purposes. 


Durban.—According to the Diumond Fields Advertiser, 
the T.C. on June 23rd decided to indent for £25,000 worth of elec- 
trical machinery, so as to overtake the extraordinary demands made 
for electricity. 


Eceles.—An inspector of the L. G. B. has held an inquiry 
into an application of the T.C. for sanction to borrow £22,115 for 
electric lighting purposes. The electrical undertaking lost in 1901 
à sum of £867. By the proposed electrical extensions it is hoped to 
make the undertaking a success. 


Elmton-with-Creswell.—The P.C. has decided to adopt 
electricity for street lighting. 


Epsom.—The R.D.C. has received from the Leatherhead 
and District Electricity Company notice of their intention to apply 
for a prov. order authorising the supply of electricity throughout 
the parish of Fetcham. No objection was offered. 


Festiniog.—The U. D.C. is negotiating with the Vale 
ei: Supply Company for lighting the streets by means of arc 
ps. 


Gillingham.—About £3,000 is to be spent by the 
U.DC. in extending the electric light works. 


India.— The last issue of an American exchange con- 
tained the following note :—'' The British Indian house of Tata and 
Co., is desirous of securing data regarding water power plants, which 
their principal partner, Mr. J. N. Tata, of Bombay, one of thc most 
Influential and richest men in Indis, proposes,to build, for the pur- 
pote of operating extensive iron and coal properties located in the 
Chanda district, Central Provinces. All the equipment will be of 
American manufacture and the expenditure will reach into the 
fnillions, Mr, Tata, who is now in London, will, according to 
Present arrangement, arrive in the United States some time in 

m L^ . 


September 


Italy.—The Cummunal Council of Venice has approved 
of a convention with an Italian company for the transport to 
Venice of the electric energy necessary for the lighting of the town 
of Venice by electricity, and supplying motive power for public 
and private uses. The energy would be derived from the Cellina 
torrent. Ia virtue of this convention, Venice would have electric 
energy and electric lighting at a very low price. 


Launceston.—The Town Council is negotiating for an 
installation of electric light in the town, where gas and acetylene 
light are at present in competition. 


Liverpool.— Last week Major C. E. Norton held an 
inquiry on behalf of the L.G.B. into sn application by the City 
Council for sanction to borrow £300,000 for purposes connected 
with the supply of electrical energy. It was stated that the output 
in 1900 had increased to 113 million units; and in 1901 to 20 
millions. This year the estimate was put at 223 million units; the 
Corporation had borrowed a total of £1,200,000, the whole of which 
had been expended in keeping pace with the requiremente of the 
city. Tbe charges for electric hghting had been considerably 
reduced, and were now 34d. per unit up to 3,000 units per quarter, 
and for supplies beyond that 3d. per unit. The present charge for 
power was 2d. up to 3,000 units, and beyond that 11d. per unit. 
The number of lamps supplied was 190,041. Mr. A. B. Holmes, 
electrical engineer, put in statements as to the proposed new stations, 
and the inquiry was closed. 


Loughborough,—The T.C. has decided to open negotia- 
tions with the Loughborough and District Light Railway Syndicate 
with reference to the exercise or transfer of the electricity powers 
of the Corporation. 


Maidstone,—The South-Eastern Electric Lighting Com- 
pany have given tbe R. D.C. notice of their intention to apply for a 
prov. order to supply electricity within the Council's area. 


Newton Abbot.— An offer from the Electric Supply 
Company tolight the town with considerably more power than at 
present for the same price as now paid for gas, or to give prac- 
tically the same light as provided by the gas lamps at a reduced 
cost has been referred by the Urban Council to a committee. 


Pontypridd. — The Barry Railway Company have 
notified a probable intention to oppose the District ‘Counci)’s appli- 
cation to borrow £45,000 for the erection of an electrical supply 
station. Mr. Hill, the manager of tbe South Wales Power Com- 
pany, has also written the Council stating that the company cannot 
reduce their servioe below that offered on July 3rd. 


Spain.—Application has been made for a concession to 
put down a plant to utilise the water power of the River Ason at 
Valle de Soba (province of Santander) in the generation of elec- 


trical energy for lighting and power purposes. 


Stoke-on-Trent,—The T.C. has adopted the scheme 
prepared by the clectrical engineer (Mr. P. J. S. Tiddeman) for an 
electricity supply within the borough, at an estimated cost of 
£30,640. It was decided to apply for sanction to borrow this sum. 


Sydney.—Messrs. Preece & Cardew recently informed 
the City Council that 55 complete tenders had been received from 
21 firms in connection with the electric light generating plant, the, 
prices ranging from £46,089 to £72,232, and completion from one 
to two years. The lowest tenders were, it was stated, very close, 
and would require very careful analysis. The four lowest were all 
from English firms, and the plant was practically all English-made. 
Since the foregoing was written the result has been announced, and 
is stated in our “ Contracts Closed ” to-day. 


Worthing.—An inquiry into the Corporation's applica- 
tion for a loan of £8,459 for additional plant for the electricity 
undertaking was held on Friday last. The consulting lengineer 
(Mr. Monkhouse) stated that there was a great increase in the 
demand for electricity, and the estimate that there would be at the 
end of the first ycar, in September, an equivalent of 6,000 8-c.p.. 
lamps in consumers’ premises, had already been exceeded by 2,500 
lamps, and further applications brought the tota] to 9,300, whereas 
with the present plant they could only supply 6,000 lamps. It was 
proposed to acquire a new steam dynamo and boiler of a capacity 
of 250 xw. to carry them through the winter, and next year they 
would have to apply for 4 further loan. There was no opposition. 


York.—The results of the second year's working of the 
electric light undertaking show a total revenue of £6,110 4s. 8d., as 
against a total revenue last year of £3,802 15s. 5d. The total cost 
of generation and management has been £3,518 8s. 10d., as against 
£2,276 9s. 7d., and the gross profit is £2,591 158. 10d., as against 
£1,526 5s. 10d. last year. Interest and sinking fund absorb £2,242 
0s. 3d., leaving a net profit for the year ending March 31st, 1902, of 


£349 158. 8d., as against a net profit of £98 15s. 9d. last year. 


ELECTRIC TRACTION NOTES. 


Blackpool.—The B. of TT. not being satisfied with the 
new guards adopted for the electric trams, has requested the Cor- 
poration to furnish a statement of particulars of all recent tram 
accidents. vi 
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Bournemouth,—The first section of the Corporation 
tramways, between Lansdowne and Pokesdown—the section which 
hag recently been the subject of litigation—waa finished and tested 
recently, and on Wednesday last week it was inspected on behalf of 
the Board of Trade by Major Pringle and Mr. Trotter. The 
inspection was satisfactory, and the cars commenced running for 
traffic later in the day. 


Brussels—Antwerp Electrie Railway.—The conces- 
sion of this line has not yet been definitely accorded, but it is 
rumoured that an application that has been received from Messrs. 
Empain Fréres,the promoters of the Paris Metropolitan, is being 
favourably considered, and that it will, in all probability, be 
acceded to. According to Messrs. Empain's project, the journey 
between Antwerp and Brussels—a distance of 42 kilometres (25°2 
miles)—would be effected in 25 minutes at a fare of 1 franc or 
1 franc 25c. The cost of construction of the proposed line is 
estimated at about 45 million francs. 


Cardiff.— There has been a phenomenal increase in tram- 
way traffic, and the total receipts for the three months ended June 
80th was £15,960. For Juae alone the average per car-mile works 
out at 14°47d. for the electric cars and 6 47d. for the horse cars. 
Mr. Ellis, the engineer, has bad a Lisbon offer of £1,500 a year, 
but be is under an agreement with the Cardiff Corporation. 


Chester.—The T.C. on Monday adopted recommendations 
of the Lighting and Tramways Joint Committee, with respect to 
tenders for the work of the new electric tramways, that the tender 
of Crompton & Co., Ltd., for a reversible booster for £357; the 
tender of the Tudor Accumulator Co, Ltd., for a battery for £1,268, 
and to maintain the same for 10 years at £77 per annum, and that 
of Oallender's Cable Co., Ltd., for cables, at the sum of £2,799 28., 
be accepted. The tender of Messrs. R. W. Blackwell & Co, Ltd., 
London (£40,182 19s.), was also recommended for acceptance. 


Durban.—The electric tramway service was recently 
extended. The local Town Council lately accepted an American 
tender for the supply of additional tramcars. Councillor 
. Middleton, at & recent meeting, raised the patriotic question, and 
strongly urged the point that such orders should be placed in 
England. The Council authorised the ordering of additional 
electrical plant for the new power station, entailing an expenditure 
of £25,000. 


East Ham,—The: electric tramways at East Ham have 
completed their first year's working, and the following details of 
the results, drawn up by Mr. W. C. Ullman, the engineer and 
manager, will be of interest :— 


Traftic receipts .. ; 


. ee oe se ee ee £20,141 9 114 
77 95 per car-mile ee ee ee ee 961d. 
es ” per passenger Sv xs e 665d. 
Car- miles run ° ae ee ee e ee 502,942 
Passengers carried  .. = a s ee 7,261,667 
2 T per car-mile .. vs vs is 14°48 
Units used ee ee ae ee ee ee ee 479.457 
97 7 per car-mile ee oe ee ee ae 95 
Average passengers carried per day - =e 19,895 
» receipts per day .. ws a es . £55 8 7 
»i miles run per day .. x ee 88 a 1,377 
" units used per day.. xo ws " es 1,313 
s number of cars running per day 14 to 29 
Cost of power per car-mile .. : ix es T 2°38d 
Miles of route open zs zl wie us P 5:ad. 
Passengers carried per mile of route x .. 1,870,126 
Percentage of 4d. passengers carried — .. T . . 14:9 per cent. 
s ol ld. 5 * * ch . . 18°9 per cent. 
57 of 14d. 11 15 . 4°5 per cent. 
h of 2d. Ys j3 vr P . 17 per cent. 


The returns for week ending July 26th, with about 20 cars 
running, are as follows:—Miles run, 11,995; passengers carried, 
1,747,763; receipta, £451 4s. 10d. For the corresponding week for 
July, 1901, with 14 cars, the figures were:—Miles run, 7,466; 
passengers carried, 120,211; receipts, £359 10s. 9d. 


France.—The project to convert the accumulator system 
olf electric tramways in the town of Dunkirk into trolley lines, 
has been officially approved. 


Halifax.—The Corporation Tramways Committee on 
July 23rd, decided by a majority of two votes not to extend the 
electric tramways to Brighouse, Hipperholme and Greetland, the 
inhabitants of which towns recently petitioned the T.C. for a service 
of trams. 


Lancashire and Yorkshire Railway.— It seems that 
the rumours regarding the electrification of this railway have been 
an exaggeration of the real position. According to the Daily Mail 
it appears that when electricity is tried it will be will be on a 
branch line running from Manchester or Liverpool through 
residential districts. The population is very dense there. Between 
Liverpool and Southport there is already a 15-minute service, aud 
around Manchester some branches have trains nearly as often. 
With electricity the interval would have to be five minutes, or less. 
With cars equipped on the multiple unit system, the trainscould be 
made long or short, asthe traffic required at different hours of the 
day. No particular section of line has been chosen for trial, but 
the practical details of the traffic and management are being 
worked out with a view to a trial of electrification on the lines 
indicated. 


L.C.C.—At Tuesday's meeting the adjourned report of the 
Highways Committee recommended and the Council decided to 
"approve the revised estimates (particulars of which were given last 


week) amounting to £981,497 for the conversion to electric traction 
of the Westminster—Tooting and two other lines. It was decided 
to authorise the Works Committee to erect the chimneys for the 
power station at Greenwich at a cost of £18,750, and to construct 
the foundations, and to build the proposed sub-stations at Clapham, 
o and the Elephant and Castle at an estimated expenditure 
of £22,500. i 


Newport (Mon.) — The Electricity Committee has 
decided to recommend the Corporation to proceed with the electric 
tramway from the Westgate in the centre of the town to the 
cemetery, a distance rather more than a mile. 


N.E. Railway.— The electrification of sections of the 
North-Eastern Railway for which tenders are now being invited 
forms the subject of comment in the Times as follows :— The 
directors bave decided to convert a considerable portion of their 
branch local lines from steam to electricity as an experiment, but 
an experiment that will become the adopted practice if it should be 
found to be successful. The company has had the monopoly of the 
goods and passenger traffic in Northumberland and Durham and a 
large part of Yorkshire these many years—ever since it was a com- 
pany, indeed; but now it is faced by the active competition of the 
electrical tramways systems that sre springing up all round. The 
local tramways have hit the company badly. The Newcastle Cor- 
poration tramways carry an average of 800,000 people a week; 
north toiGosforth, east to Heaton, west to Elswick and Scotswood ; 
while the Gateshead Company's trams convey many thousands daily 
to the suburbs of Low Fell and Bensham and others. Multitudes 
of these people used to be taken by the railway company to their 
homes, and now, in conaequence of their preference for the quicker 
and more frequent service of the trams, the company's receipts have 
admittedly suffered considerably. In order to meet this competi- 
tion, the company proposes to electrically equip some of its branch 
lines. There is a loop line from Newcastle through the towns on 
the river side to North Shields and Tynemouth, and back again, by 
way of Backworth, to Newcastle, with its terminus at New Bridge 
Street. There is a space of half a mile between the two stations, 
but this is being connected, and there will soon be a complete 
circular route which will be greatly to the advantage of seaside and 
suburban residents. It will alsó help the railway company to 
compete with the tramline that is being laid down by the Tyneside 
Tramway Company from Newcastle to the coast. The company is 
ccnstructing, also, a narrower circle taking in the suburbs of Benton 
and Forest Hall. These are the principal lines it is proposed to 
equip with the new engines. The company is constructing, in addi- 
tion, a light line to Ponteland, seven miles to the north-west of 
Newcastle, and that will be equipped in the same way, as will also 
the short Jine of railway that brings from the quay the merchandise 
that is landed there from ships to the Trafalgar goods station, 
whence it is despatched all over the country. The engines are in 
course of construction in the Park Lane shops, Gateshead. They 
will be driven by electrical accumulators, and will shortly be ready 
for putting on the line.” Doubtless the last sentence applies only 
to the short line from the wharf to the goods station. 


Oldham.—Prof. Kennedy’ sassistant has informed the Com- 
mittee that he is of opinion that they will be able to produce energy 
by the end of August from the new station at Greenhill, a portion 
of which has been pushed on rapidly. It has been decided to 
order 13 more cars from Messrs. Dick, Kerr & Co., in addition to 
those now being constructed. Mr. Hewitt (Messrs. Hewitt and 
Rhodes, consulting electrical engineers) considers Oldham should 
eventually need 120 cars. The capital expenditure on the tram- 
ways scheme up to date is £167,910. Mr. Hewitt has asked the 
Committee to experiment with a patent guard for the trolley wires, 
which would cost about £134 per mile. The Committee decided to 
try the experiment. 


Potteries.—The B. of T. has consented to the Potteries 
Electric Traction Company, Limited, running baggage wagons over 
the entire tramways system, and the delivery and collection of 
parcels has been commenced. 


Preston.—A recommendation came before the Council 
the other day that the Tramways Sub-committee be authorised to 
advertise for a resident engineer to superintend the construction 
and working of the new electric tramways. 


Prestwich.— The U.C. has approved of the draft agree- 
ment with Salford T.C. for the provision of an electric tram service 
for the district, and it is to be submitted to the B. of T. for 
ratification. 


Rowley.—At a meeting of the D.C. last week a letter 
was read from Mr. J. A. Lycett, district superintendent of the 
B.E.T. Co. intimating that an application was now pending to the 
B. of T. for permission to operate light railways with upper-decked 
cars, 80 that the tramways and light railways may each be gerved 
with the same type of car. It was, however, considered by the 
Council that the use of the npper-docked cars in the Rowley dis- 
trict would be dangerous. The chairman said that if they allowed 
such cars to be used in the district they would be endangering the 
lives of the people. It was decided by the Council to oppose the 
application. 


Sheffield.—A 31-ton armature, made by the British 
Thomson-Houston Company at their Hamburg works, for the 
tramway power station at Kelham Island, was landed from the 
canal without mishap on July 24th. ö 


(Continued on page 191.) 
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JAMES SWINBURNE. 


At the recent conversazione of the I.E.E., many remarks 
were overheard on the youthfulness of the President. Forty- 
four is not a great age, but Mr. Swinburne is younger even than 
his years. However, youth's a stuff will not endure," and 
some day even our President may become a grave and 
reverend past-president. It is significant of English respect 
for what is old and established that our young profession, 
made up, in the bulk, of young men, should have been able to 
fill its chief post of honour with seniors. We know, from the 
experience of the very active and enterprising sister Institution 
inthe United States, 
whose presidents 
have all, or nearly 
all, been young men 
in the active pursuit 
of tbeir profession, 
that there is 
nothing to be 
sd against such 
men for such posi- 
tions. This may 
be said without any 
reflection on any of 
the able presidents 
who have served the 
Institution so well 
in the past. 

Mr. Swinburne 
has very excellent 
qualifications for 
the head of a pro- 
fession which re- 
presents the com- 
bination of elec- 
tricity and engineer- 
ing. He was trained 
under the practical 
surroundings of a 
locomotive and 
marine engine works 
on the Tyne; then 
followed experience 
a8 a gas works 
engineer at Sonth 
Shields; 1881 — 2, 
the years which 
saw the practical advent of domestic electric lighting in the 
commercial introduction of the Swan lamp, found Mr. Swin- 
burne employed in establishing factories for the manufacture 
of those lamps on the Continent and in America. 

In 1883 he was experimenting on forms of accumulators ; 
in 1884 he started the manufacture of a lamp of his own. 
Then, from 1885 to 1889, he was engaged in Crompton’s 
works, working with Mr. Crompton on the development of the 
modern dynamo. From 1889, for some years, he was making 
transformers and electrical measuring instruments, and find- 
ing time to act as electrical editor of a technical journal, to 
lecture at technical institutions, to write and read papers, 
and to put forth much original and critical matter. In all 
these things his active mind led him to original theories and 


JAMES SWINBURNE, PRKSIDENT Inst. E.E. 


to original applications. His own views have generally turned 
out to be correct—not perhaps altogether and always directly 
applicable to practice, but always containing a large pro- 
portion of truth, and always showing a knowledge in advance 
of the time. 

Thus, whether or not his ideas were suitable for accept- 
ance in their entirety, their promulgation and discussion— 
and bis discussion of other people’s ideas—always proved 
fruitful of knowledge, and contributed much to the rapid 
progress from the dimness of the eighties to the clear light. 
of to-day. 

With his wide experience and his special gifte, it is not 
surprising that, 
while acting as a 
consulting engineer 
and scientific ad- 
viser—and so keep- 
ing in touch with 
practical matters— 
he should have been 
constantly called 
upon to act as an 
expert and technical 
witness in the Law 
Courts, before 
Parliamentary Com- 
mittees and in 
arbitrations ^ and 
other inquiries. 

One of our 
President's most. 
attractive qualities 
is his keen sense of 
humour. He sees the 

ludicrous side even 
of such things as 
attempts to explain 
the universe— 
matters which strike 
most people as 
pathetic rather than 
humorous. Once, 
by way of a con- 
tribution to what 
8 | he called the 
— | Christmas number 
of a technical 
journal, he sent in 
about a dozen examples of ‘Rejected Abstracts.’ We 
regret that space does not allow of the reproduction of some 
of these; they are very witty, not the least humorous 
being one aimed at himself. 

On another occasion—some time early in the eighties, it 
must have been—at a dinner of The Dynamicables,” he 
solemnly read a ** Paper " descriptive of his difficulties with 
a London cabman, who only consented to take him to the 
station at a speed expressed in ohms—resistance being a 
velocity—on the condition that the fare should be expressed 
in units of self-induction. The cabman got the best of the 
bargain by taking advantage of the future president’s con- 
fusion between the electromagnetic and the electrostatic 


system, and charging v? times—or nine hundred million 
F 
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billion times—the proper fare. 


on that occasion, is a thing to be remembered. 


It would not be difficultto vive examples of our Presi- 
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dent's quickness of raoi but one illustration must 
suffice, Prof. Ewing wag reading a paper on his theory 
of magnetism, when Mr. Swinburne pointed out that if 
there was truth in the theory it led to the conclusion that 
at very high inductions hysteresis would tend to disappear. 
Some time afterwards Mr. F. G. Baily proved that this was 
the case by his well-known experiment of rotating a cylinder 
of iron in a very intense field. 

His contributions of papers to the Institution, of 
which he is now the head, although not numerous, 
have all been important. One of the most useful was 
hat on the Theory of Armature 
‘Reactions in Dynamos and Motors,” read 
in 1890. His recent paper on “ Electric 
Railways" will be fresh in the minds 
of our readers. His contributions to the 
discussions have been very numerous, and 
jit may fairly be claimed for him that, 
at the meetings of the Institution, no 
speaker has been listened to with more 
attention. | 

His recent incursion into the field of 
thermo-dynamics at the Physica! Society 
will also be remembered, if only for the 
‘reason’ that it seems to have proved too 
much for the assimilative powers of that 
Society, and is awaiting the attention 
of some critic capable of proving or 
disproving the theory that it was really 
a carefully elaborated joke. 

If a collection is ever made of Mr. Swin- 
burnes writings, an important and useful 
part of it will be selected from a great 
mass of critical matter that appeared 
in Industries, a defunct technical journal, 
of which he acted as electrical editor. 

It is not generally known that he finds 
‘relief from a humorous world in the 
cultivation of a decided musical gift: He 
probably numbers organ-building as one 
of the arte on which he can speak as an 
expert at one time, indeed, he studied 
music as a profession. We recently heard 
a song which struck us as. beautiful and muaicianly, and 
having noticed that it bore the initials “J. S.,“ we taxed 
the President with it. He excused himself by saying 
that somebody must compose these things.“ 


| The hearty and contiuuous 
laughter of the late Dr. John Hopkinson, the chairman 
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It may be said of Mr. 8 iuburde that he has made probably 
no enemies, This is very remarkable, as he has constantly 
been opposed to people in many ways—in legal and commercial 
aud scientific matters—and has always been an opponent to be 
te ö seriously reckoned with; the explanation is 
— simply that his unfailing good humour and 

AE kindliness have made it impossible for any- 
one to cherish a grievance against him. 
As he is in his professional work, go he 
is in private life. One who knows him 
well assures us that he has never seen 
in him the least indication of irritability 
or ill-temper. This is no doubt one of the 
reasons of his remarkable success a; a 
scientific witness. He would probably 
say that such work was quite easy— 
that it was only necessary to know more 
than a judge—but the difficulty of this 
work may be gauged by. the small 
number of those who succeed in it. While 
our President is qualified by practical 
experience to speak as an expert in a 
number of branches of applied science— 
electrical, chemical, mechanical—his versa- 
tility and knowledgé of“ patents and 
other legal matters enable him to extend 
his practice over the whole field of industry. 
* But versatility and knowledge, however 
2 encyclopedic, form only a groundwork. 
Other important and essential qualities are 
tact, unfailing good temper, quickness of 
apprehension, a power of concise, simple 
and logical explanation, an honest desire 
to see the best side of his own case, and 
last, but not least, “a good bedside manner.” To these 
ald industry and a sufficiency of social qualities, and 
you have —James Swinburne. 


THE ELECTRIC TRAMWAY: SYSTEM OF 
NEWCASTLE.ON-TYNE. _ 


Tue boiler house proper is a one storey building, con- 
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NEWCASTLE TRAMWAY8:: BOILER-HOUSE, SHOWING MECHANICAL STOKEBS. 


taining eight. Lancashire boilers 8 ft. 6 in. in diameter by 
30 ft. long, constructed by ‘Messrs. T. Beeley & Sons, of 
Hyde, near Manchester, and built for a working pressure of 
165 lbs. per sq. in. | | 
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The boilers are provided with Vicars’ automatic coking 
stokers, and into the hoppers of these stokers the coal is led 


by gravity from 
the bunkers above, 
through automatic 
weighing machines, 
supplied by Mesers. 
W. & T. Avery, 
Limited, of Birm- 
ingham. These 
machines auto- 
matically weigh the 
coal. into the. hop- 
pers of the stokers, 
and cut off the 
supply when the 
stoker ceases to 
require coal. The 
foot-plate in front 
of the boilers can 
be tilted up, and 
forma a, shoot 
through which the 
ashes, when.’ raked 
sul; fromthe fires, 
fall :thréugh into 
mall, trucks in the 
space below. the 
firing floor. These 
trucks, when full. 
are run along to au 
electrical lift, which 


‘hoists them up aid tilts them into a bunker, from Which 
the ashes are discharged into carts. 
„It will be seen that this forms a unique arrangement for 


obtaining the greatest economy in the matter of handling of 
coal, the whole of the movements from the railway wagons 


SiNaGLE-DECK FouR-WHEEL CaR. 


to the resulting ashes being performed entirely by gravity, 
so that the whole of the boilers can be worked with a 


maximum staff of 
two men. 
Between the 
boiler and the 
engine house i8 & 
passage way, which. 
will form the econo- 
miser house for 
future extensions of 
the plant. Mean- 
while, a Green's 
economiser for the 
present set of boilers 
is installed near the 
base of the chimney. 
It consists of tubes 
and scrapers worked 
by a small steam 
engine, the exhaust 
from which, and 
from the steam feed 
pump and stoker 
engine, passes 
through a feed 
water heater, which 
warms the water 
before it passes 
through the econo- 
miser to the boilers, 
The chimney is 


an aotagonal one, of brick, 176 ft. high from the concrete 


foundations to the stone coping, and of 9 ft. internal diameter 


right through. 
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It is lined with firebrick for half its height. 


Front View or Victor Coates 1,000 H. ENGINE, COUPLED TO WESTINGHOUSE DYNAMO. 


The engine house is a large steel-framed brick building 
53 ft. 6 in. high from the basement to the eaves, 58 ft. 
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broad, and 202 ft. long, one end being closed by a tem- 
porary galvanised partition, which can be taken out to admit 
of extensions. 

At present only half the space in the engine room is 
utilised, and  con- 
tains three marine- 
type engines, two 
of 1,000 H.P. each, 
supplied by Messrs. 
Victor Coates and 
Co., of Belfast. 
These engines are 
compound, and can 
take an overload of 
about 50 per cent. ; 
they run at 90 
revolutions, with a 
steam pressure of 
160 lbs. per sq. in. 
The cylinders are 
22 in, and 46 in. 
respectively in 
diameter, and the 
stroke is 42 in. 
Both cylinders are 
provided with 
separate Corliss 
valves for inlet and 
exhaust, the H.P. 
valves being worked 
by trip-gear con- 
trolled by the 
governor, whilst 
those on the L.P. l 
are worked by trip-gear controlled by hand. Both cylinders 
are provided with steam jackets and are thoroughly lagged. 
The fly-wheels sre 14 ft. in diameter, and weigh about 
40 tons each. All the oiling is automatic. | 

The large engine was built by the Wallsend Slipway and 
Engineering Company, and is of the triple-expansion type, 
indicating 2,000 H.P. at normal full load. The cylinder 


DovuBLE-DEcK CAB. 


H.P. inlet valves are controlled by trip gear regulated by a 
Whitehead patent governor. The fly-wheel is 18 ft. iu 
diameter, and weighs about 35 tons. 

All the engines have surface condensers attached, and 
Edwards's air 
pumps, worked off 
one of the main 
cross - heads. 

Each engine is 
coupled direct to a 
multipolar Westing- 
house compound- 
wound continuous- 
current generator, 
giving current at. 
500 to 600 volts. 

The engine house 
has a basement 
12 ft. high, which 
carries the founda- 
tions of the 
engines, and pro- 
vides room for 
workshops, stores, 
and for cables. 
The whole of the 
house is lined with 
white glazed tiles, 
and has a very 
clean and pleasing 
appearance. 

An electrioal 
crane, capable of 
lifting 50 tons, with 
a span of 50 ft., travels up and down the building; it- was 
supplied by Messrs. Higginbottom & Mannock, of Man- 
chester. & motor is provided for each of the three motions, 
and a fast travelling hook is also provided to lift a maximum 
of 10 tons, 

On the same level as the floor of the engine house stands 
a large black enamelled slate switchboard, which was sup- 
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GENERAL View o» ENGINE Room. 


diameters are H.P. 24 in., I.P. 39 in., I.. P. 61 in., stroke 
42 in. Separate Corliss valves are supplied at each end of 
each cylinder for the inlet and exhaust, those on the 1. p. and 
L. P. cylinders being worked by rocker motion, whilst the 


plied by the British Thomson-Houston Company, and con- 
tains a panel for each generator, power panel, return cable 
panel, booster panel, 14 feeder panels, arc lighting panel, 
and Board of Trade panel. This switchboard is placed on 
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a glass floor, so as to minimise the risk of giving shocks to 
the attendants. | | 

In addition, there is a double generator motor-driven 
booster. This can be used for boosting current in and out 
the station, and for charging the large battery at the top of 
the office block. This booster has a separate switchboard, 
with three panels for its control, and there are in addition 
three other panels for the station lighting and power circuits. 

Circulating water is pumped up from the River Tyne, but 
as the river is about 90 ft. below the level of the engine 
honse floor, and about a quarter of a mile distant, a novel 


method of providing circulating water was adopted to avoid ' 


the heavy losses due to the water having to be pumped to 
such a height. ! | ` 

Close to the Quayside the pumping station is installed at 
the Milk Market. It is built of concrete, almost entirely 
below tbe level of the ground, and from it three pipes are 
run across the Quay and down through the Quay wall, two of 
these pipes being for suction, and one for delivery. The work 
of installing these pipes was of rather an interesting character, 
owing to the fact that the Quay wall is built of concrete 
monoliths, Shafts were sank behind the wall to the top of 
the monoliths, and a tunnel excavated at an angle through 
the concrete Quay between the monoliths to below the low 
tide level, the water being kept out by means of piles and a 
cofferdam ped over the end of the tunnel. 

In the pumping station itself, two motor-driven centri- 
fogal Mather-Reynolds pumps are installed, which can deliver 
about 60,000 gallons per hour each, through a 24-in. pipe 
up to the power station. After passing through the con- 
densers in the power station, it returns through another 
24-in. pipe, and drives turbines situated on the same shaft 
as the motor and pump, so that only about 50 per cent. of 
the power is required that would otherwise be necessary to 
pump the water the whole height. 

e office block, which adjoing the engine house, is a 
handsome five-storey building, in the top floor of which is 
installed a large battery, furnished by the Electrical Power 
Storage Company, which can provide a maximum discharge 
of 1,000 amperes for one hour at 500 volts. 

The rolling stock is of various types, and was built by 
Hurst, Nelson & Co., and by the Brush Electrical Engincer- 
ing Company. 20 are single-deck four-wheeled cars, 28 ft. 
6 in. long; 60 are single-deck bogies, 38 ft. 6 in. long, with 
eight wheels and two motors; 22 are single-deck bogie cars, 
88 ft. 6 in. long, with eight wheels and four motors; and 
65 are double-deck single-truck cars. All are mounted on 
Brill tracks, The cars for the heavy gradients are fittec 
with track brakes, of either the mechanical type or Newell 
electro-magnetic type, in addition to rheostatic brakes and 
handbrakes, and all are fitted with Tidswell life-guards. 

As regards car sheds, there are at present three, two of 
which were owned and used by the old tramway company 
as stables. The roofs of these have been raised to the plans, 
and under the supervision of the general manager, and con- 
verted into car sheds, One is situated at the extreme 
north end at Gosforth, and a second in the centre of the 
town, whilst, at the east end, two new car sheds have been 
provided. One of these, as mentioned before, was intended 
to be built of brick, but, owing to the bricklayers’ strike, 
a steel-framed concrete building was adopted, and as this 
could not be got ready in time, owing to the strike, an 
additional galvanised shed was put up, in which the whole 
of the work of car construction was done. 

The galvanised shed is 200 ft. long by about 132 ft. wide, 
and contains 10 tracks. Now that its primary use for the 
temporary accommodation of cars is over, it is being con- 
verted into a wood-working shop, in which the car bodies 
Will be built. 

The concrete shed is a very large one, the main bay to the 
east being 600 ft. long x 33 ft. span, whilst the other part 
i$ 400 ft, long, and has three spans of 33 ft. each and one 
epan of 27 ft. The east bay is being fitted up asa machine tool 
shop to contain a good assortment of machine tools, and 
as large stores and paint shop. This bay has one track 
down ita entire length, and is spanned by a 6-ton electrical 
crane. The three middle bays contain three tracks each, and 
will be used as running sheds, whilet the west bay contains 
two tracks, and has a second storey forming mess room and 

ry room, 


The chief tramway officials are :—Mr. A. E. Le Rossignol, 
M. I. E. E., engineer and general manager, to whom we are 
indebted for assistance in the preparation of this article: 
Mr. C. J. Couper, traffic superintendent ; Mr. H. Richardson, 
power station superintendent ; Mr. E. H. Fleming, rolling 
stock superintendent ; and Mr. T. P. Easton, chief clerk. 


ELECTRIC TRACTION NOTES. 
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(Continued from page 186.) 


Spain.—It is proposed to construct an electric tramway 
between Vitigudino, Lumbralles and Fermoselle. Certain available 
water-power will be utilised in the generation of the necessary 
electrical energy. 


Sussex.—The West Sussex County Council has approved 
of. the scheme of the British Electric Traction Company to provide 
& service of trams between Hove and Worthing. 


Warrington.—The Board of Trade has extended the 
time for the completion of the electrical tramways from August 6th, 
1902, to August 6th, 1903. 


Wolverhampton.—Last week Ald. C. T. Mander, 
chairman of the Tramways Committee, invited a large company to 
meet him at the commodious tram depot on the Cleveland Road, 
where the Lorain system of electric traction was inspected, after 
which the party were taken to the Art and Industrial Exhibition, 
where they were the guests of the worthy alderman at luncheon. 
Subsequently “ Success to the Wolverhampton Tramway System ” 
was proposed by Mr. T. B. Cope, J.P., and Alderman Craddock, in 
reply, mentioned that during June the trams carried no fewer than 
366,764 passengers, ran 23,000 miles, and earned £1,737, which 
worked out at 1s. 6d. per mile. He added that, in the matter of 
passengers, they had been greatly assisted by the Exhibition now 
being held, and he believed they had in the trams a splendid 
investment, and one which would be a source of profit to the town. 
Ald. C. T. Mander, on the other hand, when replying to a vote of 
thanks, said, so long as the trams paid expenses, and were not a 
burden upon the rates, he should be perfectly satisfied. It wasa 
well-known axiom that if a tramway was earning 1s. per mile, a 
faster service should be run, and if Wolverhampton was earning 
1s. 6d. per car-mile, they should certainly be increasing the service 
for the benefit of the public. 


TELEGRAPH AND TELEPHONE NOTES. 


American Pacitic Cables.— The New York corres- 
pondent of the Evening Standard quotes the Tribune as saying that 
Mr. Mackay’s death will not prove to be obstructive of the Pacific 
cable project. Itattributes the defeat of the rival plan to Mr. Ward 
having filed at Washington last winter thirteen stipulations, which 
are given verbatim, for the protection of American interests. This 
sufficed to kill the plans for a Government cable or for a private 
American cable, subsidised to enable the purchase of the cable from 
American manufacturers. Requests for soundings by the navy 
were pending when Mr. Mackay died. Admiral Bradford's report 
is favourable, but conditioned upon further guarantees. One 
requires a route to Manila vid Guam, without landing on the soil of 
any other nation. Another requires the employment exclusively of 
American operators. 'The president favoured the project, but took 
the matter away from all other departments, and concentrated all 
details in the Attorney-General's hands. The Zribune asserts 
further that mutual co-operation between the Government and the 
Cable Company is certain. The company will get more than it 
expected, including a stipulation for the protection of all ite 
landing places. The route surveyed by the Nero is perfectly 
feasible. From Honolulu westward 853 soundings were made. 
500 miles east of (iuum the world’s deepest soundings made 4,900 
fathoms. Just west of Midway an island mountain rose within 
$2 fathoms. The surface routes from Guam to Japan and the 
Carolines are abandoned. Completion to the Philippines within a 
year is possible. Government business will have the priority at 
half the rcgular rates, $1 being the maximum at Manila or China, 
and 50 cents between San Francisco and Honolulu, becoming 
35 cents within two ycare. 

The Liectrical World says that the Commercial Pacific Cable 
Company has laid before the administration at Washington 
a proposal that if the soundings in the Pacifio Ocean, taken 
by the United States boat Nero, are thrown open to that 
company for use in laying its cable, the company will agree 
to have the entire cable from San Francisco to ‘Manila laid 
and in operation by June Ist, 1903. This is over 14 years sooner than 
the company has at any time before indicated that it could put the 
cable into operation. It appears that the United States Govern- 
ment has already published the general soundings between San 
Francisco and Manila, but has in its archives. details which are 
essentia] to the laying of the cable, and these are the details which 
the Commercial Cable Company wishes to use. , 
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Hull Telephones.— It was reported at the T.C. meeting 
on Monday, that the Postmaster-General had granted the Corpora- 
tion a telephone license. 


London (P.0.) Telephones.—It is stated in the daily 
papers that 24th ult. ended the first half-year's working of the Post 
Office telephone service in London. At the inauguration in F'ebruary 
there were 200 subscribers on the books; now there are 2,000 
connected with the Central Exchange alone. It is hoped that the 
exchanges in Cromwell Road, South Kensington, Victoria Street, 
and at Wimbledon will be opened early in August. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, REPAIRED, 
Latakia-Cyprus os oe ee ee oe ee June 20, 1£99 ee 
Communication with Carthagena and Barran- 
quie (Columbia) i 5 sia .. Dec. 8, 1900 
Trinidad-Demerara No. 1 .. Aug. £7, 1901 


. April 18,1902 .. 
ae May 8, 1902 oe oe 
. May 8, 12020ũꝗ0/3 U 
May 8, 1902 x. 


Communication with Bolama 
St. Lucia-St. Vincent 8 d oe 
St. Lucia-Grenada - ae os oe 
Dominica-Martinique .. - a» wx š 
St. Lucia-Martinique .. f vs .. May 8, 1902 
Guadeloupe-Martinique ks 44 .. lay 9, 1902 ne 
Santa Cruz de Teneriffe to Tejita de Teneriffe July 4, 1902 ze 
Puerto Plata-Martinique 855 a m .. July 10, 1:02 

Cap. bt. Jaques-Haiiphong .. .. July 12, 1902 

LANDLINES :— 


Route ría Hanekin on Persian territory .. .. Feb. 24,1900 .. 
Communication with Tientsin and Taku via 
Helampo 40 ss "à .. July 18, 1900 


Tunbridge Wells Telephones.—We reproduce the 
following letter from the Financial T'inws :— 


“A paragraph has gone the round of the Press to the effect that 
& profit of £130 had been made on the first year's work of the 
Tunbridge Wells municipal telephone system. As this ratepayers’ 
league is the outcome of a vigorous opposition on the part of a 
large number of the ratepayers of this borough to the further 
speculative trading on the part of the Town Council, will you 
crmit us to call attention to the inaceuracy of the paragraph 
n question, which is calculated to seriously mislead other muni- 
cipalitics and the public gencrally ? The facts very brietly stated 
are :—(1) That the accounts are for a period of eight, not twelve 
months; (2) that not one penny is written off for depreciation or 
renewal of plant, although in the engineer's estimate a renewal 
fund of 3] per cent. per annum on the capital outlay was provided 
for; (3) that the sum of £35 1s. 4d. only is charged against the 
concern in respect of interest on the capital sum of £19,773 spent 
on construction príor to March 31st, 1902, the date of the account; 
(+) that nothing is charged avainst the undertaking for the sinking 
fund provided for in the estimates, which on a loan of £19,773, 
repayable in 25 years, would amount to a considerable sum for the 
period of eight months; (5) that an uudue proportion:of expenditure 
in respect of wages, salaries, and disbursements has been debited to 
capital. Without entering into other debateable questions, of which 
there are many, it is apparent that the alleged ‘profit of £150 on 
the first year's working’ is commercially fictitious. These are facts 
which we think cannot be too widely known, and in the public 
interest may we ask you to give them publicity in your columns"? 


"TREVENEN J. Hol LAND, Chairman. 
“H.T. W. Barron, Hon. Secretary. 
“E. Eryr ROB, Hon. Solicitor. 
“ Tunbridge Wells Ratepayers’ League. 
“July 28th.” il t 


Turkish Telegraplis.—It is announced that the Turkish 
Government has decided to establish a telegraph line between 
Constantinople and Fao, a distance of 3,018 kilometres. The work 
will, it is estimated, occupy two years. 


Wireless Telegraphy.—4A practical demonstration of 
wireless telegraphy was provided on Thursday last week by 
Marconi's Wireless Telegraph Company, on board the Koh-i-noor 
which was fitted up for the purpose of communication with South- 
end, Ostend, &c. A large party, including Mr. Seddon, Lord Charles 
Beresford, Sir H. Sassoon, the Agents-General for several of the 
Colonies, and other distinguished gentlemen, travelled down to 
Margate, and witnessed the demonstration. | 
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OONTRACTS OPEN AND CLOSED. 


OPEN 


Amsterdam.—September 8th. 


sure and low pressure cable 

Mp 5 20th. The Austrian State Railways 
laure and 810 8 tor Iichting the supplies of are and 5 
before August 25th. & Purposes. Offers should be received 


Belgium.— August. 
N athorities 2: Lidge llth. The P 
con ion and j 
md Val St. Lambertz. 18 


sare to be gent to, Le Gouvernement 0 


Underground high pres- 
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Bexley.—August 9th. Cables, switchboards, battery, 
booster, rotary converter and motors, for electric lighting and 
traction. See “ Official Notices " July 25th. 

Brussels.—August 6th. The Societé Nationale de 
Chemin de Fer Vicinaux, Brussels, will on this date consider offers 
for supply and erection of aerial feeders on the Gráce-Berleur, 


Hollogne-aux-Pierres section, and from Sainte Walburge to Vottem. . 


Clinton and CresSwell.—August 2nd. The P.C. want 
tenders for lighting plant for the above villages. Apply W. G. 
Moorby, Clerk to the Council. 


Coventry.—August 5th. Electric motors to be let out 
on hire by the Corporation. See “Official Notices" July 25th. 


Dresden. — October Ist. A competition for a safety 


apparatus in connection with the working of electric tramways will 
be decided on the date mentioned by the Communal Administration 


of the town of Dresden (Saxony). Three prizes of 5,000, 3,000 and 
2,000 marks will be awarded. 


Dundee. — August 1st. Machine tools for electrical 
power station. Apply to Electrical Engineer, Dudhope Crescent 
Road Works. ; 

llford.—August 19th. Combined watering and sweeping 
car with equipment. See Official Notices” July 25th. 


Kala Lumpur (Selangor 8State),—August 21st. Two 
600-H. . turbines, two 400-K w. three-phase generators, switchboard, 
motor-generators, poles, wire, &c., for transmission line, arc and 
glow lamps, &c. for the Crown Agents for the Colonies. See 
* Official Notices " July 11th. 


Ring William's Town (Cape Colony).—September 1st. 
Sealed tenders for electric lighting plant, &c., as per specifications, 
will be received at the office of the King Electric Lighting and 
Cold Storage Company, Limited, King William's Town, Cape 
Colony, until noon en Monday, September 1st, 1902. 

Launceston (TaSMANIA).—September 15th, The Cor- 
poration wants tenders for polyphase generating, transmitting, 


transforming and distributing apparatus, reconstructing existing 
plant, enclosed arc lamps, &c. Bee “Offcial Notices” May 23rd. 


Leicester.—September 3rd. Tram rails, points, crossings, 
conduits, cables, overhead equipment, bonding, boilers, engines, 
generators, and other power station plant; alsoelectric cars for the 
Corporation. See “Official Notices ” July 18th i 

Malvern.—August 23rd. Lancashire boilers, engines, 
alternators, cables, transformers, switchboard, &c., for the Council's 
electricity supply scheme. See “Official Notices" July 11th. 


Manchester.—August 2nd.  Quick-break switches for 


. tramways department. See “ Official Notices” July 25th. 


N. E. Railway.—October 7th. The directors are in- 
viting tenders for the complete electrification of about 37 miles 
of standard gauge double track mostly) line in the neigh- 
bourhood of Newcastle. The contract is divided into two 
gections— 1) electrical equipment of coaches and permanent way; 
(2) high-tension cables and sub-station equipment. For further 
particulars see our “Official Notices " July 25th. 


Newport.—August 20th. Electric generating plant and 


wiring, &c., forthe new lunatic asylum at Caerleon. See “ Official 
Notices” July 25th. ` 


Northfleet,—'Phe U. D. C. is desirous of entering into a 
contract with some company for the working of its electric 
lighting order. See “ Official Notices " J uly 25th. 


Pemberton, — August 20th. Complete electrical in- 


stallation (boilers, engines dynamos. &c.), cabl 
: . &e.), es, raile, &c., and over- 
head equipment. See Oflicial Notices to-day. es 


: Roumania,— September 9rd. The municipal adminis- 
ration of Calarasi-Stirbey (Roumania) is prepared to receive 


tenders for the concession of establishi i ; 
lighting service of the town. ishing and working the electric 


ree-phase alternators: ; ; 
lamps, and meters for the D.C. Bee ^ Official Notion " to-day. 


Axe ela, — August 13th. "Tenders are being invited until 
ica 7 the municipal authorities of Nisch for the establish- 
central station for the electric lighting of the town. 


Spain.—August 10th. The municipal authorities of 


tue im 15 i: E me el August 10th for the concession for 
ticulars may be obtained 8 a period of 20 years. Par- 


Secretario del Ayuntamiento de Trujillo 4e ta be sent to, f 


Stockport.— August 

August 4th. 

PS See “ Official Notices” J „ an 
t. Petersburg, — August 14th. Conduits for the 

See Official Notices " J uly 25th. 


Valparaiso,— 
ment of apa September ist, Construction and equip- 


Consulate. ways. Further particulars from the Ohilian 
Warrington, — 4 
deda: e August (th. Cables for municipal 


See * Official Notices” J uly 25th, 


1 


* 
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Wolverhampton.—August 13th. Complete electric 
light installation for new union workhouse. See “Official Notices 
July 25th. 


Youghal Asylum (Co. Cork).—August 19th. Steam 
dynamor, battery, switchboards, wires and fittings. Particulars 
from Mr. H. A. Cutler, Municipal Buildings, Cork. 


CLOSED. 


Bexley.—Messrs. Hadfields are to supply the points and 
crossings for the tramways here; and the boilers are to be made by 
Messrs. Fraser, of Millwall. 


Bristel.—The Electricity Committee has accepted the 

tender of the B. I. W. Co, for the supply of cable for extending the 

wer wains, at £6,080, and that of Messrs. Dick, Kerr & Co., fora 
ynamo, at £840. 


Canning Town.—A contract has been given to Messrs. 
Peirson & Co., of St. Dunstan's Hill, E.C., for the constructional 
steelwork for the new generating station, Canning Town, E., com- 
prising roofs, stanchions, girders, coal bunkers, and complete electric 
coal-handling and transporter plant, at £6,775. 


Dundee.—Messrs. G. H. Nicoll & Co., of Dundee, have 
been awarded the contract for the generating plant for the Sani- 
torium. i 

Heckmondwike.—The U.C. has accepted the tender of 
Messrs. Bennis & Co., for the supply of an ash elevator for the 
electric light works, and that of Messrs. Dick, Kerr & Co., Ltd., for 
the paving of Westgate and High Street. 


Manchester.—The Corporation Electricity Department 
have accepted the tender of Messrs. Rowland Carr & Co., of 
London, for the supply and delivery of the whole of the bitumen 
rage by them for electrical purposes for the year ending June 

1903. 


London. — The following tenders have been received by 
the London County Council for the supply and erection of a 25 - ton 
crane at the temporary power station at Loughborough Junction 
and for three 10-ton hand cranes for use at three of the sub-stations 
to be erected in connection with the tramways :— 


J. Hitchen & Son, Halifax .. £1,387 


T T (alternative) (accepted) .. 15447 
J. Larmuth & Co., Salford Í ee 2s ja .. 1,15 
C. & A. Musker, Ltd., Liverpool : $5 ae . «1,787 ~ 
Carrick & Ritchie, Edinburgh .. sa ae e . 1.28 
Morris & Bastert, Loughborough es ea ‘ss „ 1,42 
Higginbottom & Mannock, Ltd., Manchester . 1,966 
A. Chaplin & Co., Glasgow T E i ax .. 1,080 
J. Booth Bros., Ltd., Rodley .. $ dx 885 .. 1995 
Thos. Broadbent & Sons, Ltd., Huddersfield „ See 2,000 
Rushworth Bros., Colne.. M se Ls 25 . 2,085 
J. M. Henderson & Co., Aberdee vs n 8 eo 2H 
Ctaven Bros., Ltd., Manchester s is e . 2,370 


The manufacture of certain parts of the crane girders is to be 
sublet to C. C. Dunkerley & Co., of Manchester, and that of the 
electrical equipment for the large crane to the British Thomson- 
Houston Company. 

The lowest tenders submitted to the London County Council by 
eight firms for the supply of 80 electric cars for the Streatham 
tramways are as follows :— 


— —— ERE PRISES 


Period for ` 


Name. Price. delivery. 


E a 


90 weeks Brush Co. 


————— — ——— — — — 


Witting Bros., Limited 446,162 


. l Milnes & Co. .. 


* 


a different make of plough, and although they had sent in a tender 
in which the White plough was provided for, this was only £94 
lower in amount than that of Messrs. Dick, Kerr & Co. The 
Committee for these reasons recommended the Council to accept 
the tender of the latter company, and to allow of the sub-letting of 
the parts as indicated in the list of tenders. The recommenda- 
tion was agreed to without discussion. 
The undernoted tenders have been submitted for the supply of & 
motor-generator for the Horniman museum :— 
Siemens Bros. - T 2s ee 
Easton & Co... T = z - . 38 0 
Electric Construction Company (accepted). 62 10 
General Electric Company " oe . 68 5 
Laurence, Scott & Co. .. " T . 69 0 


Salford.—The T.C. has accepted the tender of Messrs. 
Ferranti, Limited, for the supply of resistances for the traction 
switchboard at the Strawberry Road station for £288, and that of 
Messrs. Graham, Morton & Co., Ltd., for a dozen coal chutes for the 
Strawberry Road works (£298). 


Swansea,— We understand from Mr. C. A. L. Prusmann, 
the borough electrical engineer, that our notice on p. 114, July 18th 
issue, regarding the cables contract is inaccurate. The matter has 
not yet been settled. 


Sydney (N.8jW.),—We learn with interest and satis- 
faction that the electric lighting plant for the Sydney lighting 
Station is to be made in this country, and we hope it points to greater 
activity before English electrical manufacturers in the Colonies. 
Messrs. Dick, Kerr & Co., Limited, have secured the contract for 
the supply of the whole of machinery for the Corporation lighting 
station. Alternating three-phase current is to be generated at the 
central station, and transmitted at a pressure of 5,000 volts by means 
of underground cables to sub-stations, at two of which it is to be 
converted into continuous current to supply the three-wire network 
of distributing mains. At four other sub-stations static transformers, 
are to be installed, reducing the E.M.F. to 210 volts between each 
of the outer conductors and the central point of the three-phase 
star-connected system of conductors. The distributing mains will, 
in this case, be four-core, the lamps being connected in approxi- 
mately equal numbera between each of the three outer conductors , 
and the conductor which is connected to the central point of the 
star; this point is also to be connected to earth, at each of the sub- 
stations. Messrs. Preece & Cardew are the consulting engincers, 
and, as our readers will remember, they devised the scheme after a 
personal investigation by Major Cardew into the whole of the local 
conditione. The plant which Messrs. Dick, Kerr & Co., Limited, 
are supplying comprises five boilers of the water-tube type (Babcock 
and Wilcox), each capable of evaporating 10,000 lbs. of water per 
hour. There are, in addition, mechanical stokers, economisers, 
superheaters, feed pumps, feed water storage tank, condensers, aud 
various air and circulating pumps. "There are three steam alter- 
nators, each consisting of a steam engine coupled direct to a three- 
phase alternator and exciter. Two of the steam alternators are each 
of 600 xw. capacity, the third machine having an output of 300 Kw. 
The machines will be each capable of viving considerable overload 
for some time. The engines which will be supplied for this con- 
tract are of the Ferranti type, and the generators will be manufac- 
tured at Preston, and will be of the standard design adopted by Dick, 
Kerr & Co. Limited, in their machines for the London County 
Council, Fulham, and other contracts. The contract also covers the 
whole of the pipe work, travelling crane, and storage battery. The 
sub-station plant is included in the same contract, and comprises 
five sets of motor-generators, each set being capable of giving an 
output of 150-K w. continuous current. Three of the sets consist of 
an induction motor driving two 75-Kw. continuous-current gene- 
rators, the ether two sets consisting of an induction motor driving a 
150-&w. continuous-current dynamo. A number of static trans- 


cosoco 


Proposed sub-contractors. 
e TN Per e 
E Body. | Plough. ^. Equipment and motors. 


. | Electricité et Hy- Electricité et Hydraulique 


! draulique,Charleroi 
Dick, Kerr & Co. (accepted). £47,086 24 „ Brill Co. Electric Kailway and Tram- |J. G. White & Co., | English Electric Manufac- 
: way Carriage Co. London. turing Co. 
t. F. Milnes & Co. .. | £47855 | 17 „ None .. ae is None os a ix Do. ' British Thomson-Houston Co 
British Thomson-Honston Co. £48,959 | 91 „  . European MoGuire Co. Milnes & ko. Do. |! None. 
British Electric Car Co. .. | £19,807 | 96 „ done i -— .. | None... ne 2 T Do. British Thomson-Houston Co 
Siemens & Halse x 19,300 | 40 „ Brill Co. x " .. ; Milnes & Co, .. Re one .. | None. 
British Westinghouse Co.. £50,128 | 20 „, Brill Co. or European 0. vs $ J. G. White & Co., | None, 
McGuire Co. London. 
^ .. None .. ee "m oe Do. None. 


Brush Company — ..  ..| £52,588 | 26 „ None 


The Highways Committee, who stated that the tenders had been 
considered by the tramway manager, reminded the Council at 
Tuesday's meeting of the recent acceptance of the offer of Mcasrs. 
Dick, Kerr & Co , for the cars for the Tooting tramways, and in the 
report then presented it was pointed out that one of the principal 
reasons which led Prof. Kennedy to recommend the adoption of 
the cars proposed by that company was the superiority, for the 
Council's purposes, of their electrical equipment and motors. The 
manager was also of opinion on the present occasion that the 
motor and electrical equipment submitted by the same company 
was preferable to that specified in the lower tenders, and he 
considered it essential that the further supply of cars should have 
the same type of plough as those for the Tooting lines. It would 
be seen that Messrs. Witting Bros. in their lowest tender specified 


formers are also being supplied by Dick, Kerr & Co., Limited, under 
the same contract. The main switchboard will be of the Ferranti - 
type. It may be observed that the contract provides for the 
erection of the plant, the total amount of the contract being between 
£50,000 and £60,000. The same firm are supplying large plant 
all over the world, their contracts comprising the erection of 
generating plant at Cape Town, the construction and equipment of 
electric tramways in Calcutta and Hong Kong, and now the com- 
plete equipment of the Sydney Corporation Lighting Works. As 
might be expected, competition for such an important contract 
has been of the keenest description, and the result is especiall y 
satisfactory when one remembers how strong American manu- 
facturers have been in Australia in electrical work up to the 
present. 
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NOTES. 


The B. E. T. Companies Staff Dinner.— On Friday 
the 25th ult., the staff dinner of the British Electric Traction 
Company and associated companies took place at the Criterion 
Restaurant, the chairman being Mr. Emile Garcke, who was sup- 
ported on his right by Sir Chas. Rivers Wilson, the chairman of the 
British Electric Traction Company, aud on his left by Lord Vaux of 
Harrowden, the chairman of the Brush Electrical Engineering 
Company. There were about 250 presert, representing some 70 
undertakings, while the visitors inclided representatives of the 
electrical and financial press, and of the chief electrical engincer- 
ing companies of the country. The dinner was preceded by a 
reception of the guests by Mr. Garcke; this afforded a good oppor- 
tunity for those who had come up from distant parts oi the country, 
to have a chat with old friends. j l 

After the usual complimentary toasts, that of the Houses of Par- 
liament being proposed by Mr. Sydney Morse, aud responded to by 
Lord Vaux, Sir Ernest Spencer, M.P., aud Mr. L. A. Atherley- 
Jones, K.C., M.P., the chairman proposed “The British Electric 
Traction Companies,” coupled with the name of Sir Chas. Rivers 
Wilson. In the course of his speech he quoted some striking 
figures, showing the progress and prosperity of the various uncer- 
takings. There were some 16,000 shareholders and debenture 
holders interested in the various companies, while the total 
capital was about £6,500,000. "Ihe B. E. T. Companies afforded a 
large field for labour, as could be seen from the tact that they 
employed over 10,000 people, and that the annual wages bill 
amounted to more than £700,000. Further, though some people 
made much of an alleged hostility between municipalities and them- 
selves, he would like to point out that they had dealings with over 
200 local authorities with whom they were ou excellent terms. 
They would all agree that the companies were doing gocd work for 
the public, when he told them that the annual traflic receipts were a 
million and a half sterling, while in a year they carried the entire 
population of the country eight times over. He denied the charge 
that they were merely company promoters, and pointed out tbat. no 
company floated by them had been left to sink or swim by itself, 
as the parent company had always held a large tinaucial and 
administrative interest. Further, they never took up an Act or 
order which they did not intend to carry out, and they had already 
expended £3,000,000 on engineering works throughout the country. 
With a few words on the rapid progress of the electrical industry, 
and the great potentialities of electricity, he concluded. 

Sir Rivers Wilson responded briefly, and said that the present 
gathering afforded ample proof of this progress in matters connected 
with electricity. After the toast “The Visitors " had been proposed 
by Mr. Stephen Sellon, in his own inimitable wav, and responded 
to by the Haon. Robert P. Porter, of the United States, who, by the 
way, was emphatic in his denunciation of the heresy that British 
industrial supremucy is on the wane, or that there is auy reason here 
for what he termed industrial despondency, Sir Rivers Wilson pro- 
posed “ The Chairman"; this toast was drunk most heartily, aud 
the gathering then broke up. 

Mr. Garcke's eloquent speech, of which, owing to the exigencies 
of space we have given but the briefest outliae, produced a great 
impression, and it was pleasant to note the mutual contidence and 
esteem which so plainly exists between the managing director of 
the B. E. T. Company and the representative employés of that great 


undertaking. With such a magnetic personality, no wonder that 


Mr. Garcke can imbue his subordinates with the determination to 
succeed, and the next 12 months will doubtless afford further oppor- 
tunities for his unccasing activity. Music and song helped to 
enliven the more serious proceedings of the evening, which was a 
huge success from every point of view, and upon which everybody 
connected with the company may be warmly congratulated. But 
Mr. Garcke, please do take that holiday to which you are so well 
entitled, and upon which your best friends so insist. /. Sup, 


The Institution of Junior Engineers. — Te summer 
meeting of this Institution commences on August 11th, the Nerth- 
East Lancashire district being the locality to be Visited, with Black- 
pool as headquarters. The meeting opens with an excursion to Barrow 
to inspect the works of the British Griffin Chilled Tron and Stecl 
Company, the Barrow Hermatite Steel Works, and the Kelince. 
Partington Paper Pulp Works. On Tuesday, after being received 
by the Mayor of Blackpool, the power station of the Blackpool and 
Fleetwood Tramroad Company, and the Lancashire and Xorkshi 
Railway grain elevator at Fleetwood nre to be seen On Wed E 
day an excursion will be made to Furness Abbey, Lake Wi dor 
mere, &c., and on Thursday the members travel to Preston 10 visit 
the cotton spinning and weaving works of Messrg He on 
Crewdson & Co., the Electric Tramway and Railway Canes "EE ia 
Pe works, and those of the English Electric Manufact ae 

ompany. Friday will be devoted to an inspection of tl ce 
DLE features of the Blackpool lower, &., and in tho: = ace) 
5 8 dinner of the Institution takes place at t! . 
el, South Shore, Blackpool. Mr. F. S. Pilling, M Lg 55 


Victoria Street, Westminste ; ; 
tary of the meeting. T, has been appointed hon. local scere- 


1 Engineers, R. E 
consisting of four ofiicers and 100 
from South Africa on Saturday. The 


detachment from Waterloo to tae and will play the 


apte TRY nuo acm CES 
WEE. Nr vidue K. Abacus. M nico d yc 


John B. Berryma y the Engine-Builders 25 


r e ee 
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Business. not Philanthropy.— In our critical article 
of October 14th, 1901 (Vol xlix, p. 542) on the National 
Industrial Association," we ventured, in discussing the subject of 
profit-sharing, to make the following remark:—'' In the minds of 
many people the idea (profit-sharing) suggests philanthropy or 
charity, but it is neither; it is a method of conducting business. In 
some cazes a portion of the profits has been set aside to provide 
comforts, amusements, or recreations for the employés. The towns 
of Saltaire, Port Sunlight, and Bournville are cases in point, and 
whilst, in the popular mind, Sir Titus Salt, the Lever Brothers, and 
the Cadburys may rank as philanthropists, they would be the first to 
admit they were business men first, and that the apparent philan- 
thropy was an exccllent plan for conducting business profitably.” 
We are pleased to have so striking a confirmation of our views as is 
atiorded by the speech delivered by Mr. W.H. Lever himself at the 
conference of the Garden City Association, held last Saturday at the 
„garden village of Port Sunlight. In this speech he disclaimed 
any suggestion of philanthropy in regard to the village, and added 
that ihe relation between master and man must be a strictly busi- 
ness one. He further characterised the “ Ca’ Canny ” policy as a 
mistaken and a fallacious notion, which only served to drive trade 
to other countries. It will be a good day for the trade of this 
country when both workmen and labour leaders take this to 


heart. 


Obituary.—We learn with great regret that Mr. Arthur 
Dennis of Messrs. W. F. Dennis & Co. died suddenly on - 
Sunday evening at his residence at New Barnet, after a few 
days’ illness, of peritonitis. Mr. Dennis was senior partner in 
the above firm, who have been for many years past, and are 
still, the sole agents in this country for the well-known firm of 
Felten & Guilleaume, Carlswerk, Actien-Gesellschaft, Mulheim-on- 
Rhine, also the Antwerp l'elephoue and Electrical Works, and the 
Pather Iron and Steel Company, Wishaw. We understand that the 
business of W. F. Dennis & Co., will be carried on as heretofore. 

The daily press announces the death of M. Gustave Trouvé, a 
well-known French electrical engineer. He died on Monday, in 
Paris, in his sixtv-third year. Among his numerous inventions 
were an incandescent electric lamp destined to explore the human 
body, an apparatus for fishing by electricity, luminous fountains 
without water, and electric mining lamps. 


The Are Werks.—On Tuesday last a party of engineers, 
technical pressmen, and cthets journeyed to Chelmsford to visit the 
Arc Works of Messrs. Crompton & Co., Limited, and to inspect 
some plant for Calcutta, then under test. This consisted of two 
multipolar gcnerators, each capable of giving an output of 800 Kw. 
at a speed of 230 revolutions per minute. As, however, we shall 
deal fully with the objects of the visit in a future issue of the 
REVIEW, we refrain at the moment from entering upon any further 
particulars conceruing mapy matters of interest to the electrical 
engineering industry generally. 


Marconi and the Coherer Patents,—l'ollowing our 


note of last week under this heading, the following extract from 


tne Saturday l,, of 26th ult., may be of interest, coming, as 
it does, from the seat of war so to speak :—“ A startling dénoucment 
has followed upon the correspondence in our columns between Prof. 
Silvanus Thompsou and Mr. Marconi. It will be remembered that 
in May last Prof. Thompson stated, with some show of circum- 
stance, that the feat achieved by Mr. Marconi in detecting tele- 
phonically in Newfcundland signals sent out from Cornwall, had 
been accomplished not by any devices invented by Mr. Marconi, 
but by a different invention from that described in the patent for 
his system, and in fact invented by some person whose name 
had been withheld from the public. Mr. Marconi replied at the 
time with an assertion that the Professor had been led into absolute 
and gratuitous untruth. There has since been a gccd deal published 
in the / hes, as well as in the technical press, concerning a dispute 
between two officers of the Royal Italian Navy, named Castelli and 
Solari, as to which of thcm was the real inveutor of this admirable 
„ Certain it 18 that Solari, a year ago, brought personally 
P : da. particular apparatus used by Marconi in Newfound- 
À nd, and then returned to Italy. The Otticial Journal of the Patent 
ee of July 16th contains a brief notice of a very unusual 
e c which throws ligut on the proceedings that followed. 
555 Guglielmo Marconi, who, on September 10th, 
Ec iato 5 ij. D E his cies name for this invention, now 
application for 5 Dri ine by converting it into an 
aDroa ) I 1 1 : 
y the e e Solari, of Italy. So it appears that 
ement now receives official confirmation on 


„and the names of j ; : 
Suppressed until Prof. 1 Castelli had certainly been 


to think of Mr. Marco 
himself ? " 


Engi E ; 5 ’ Pittsbu 

geo E En was read by Mr, H. F. Poe Pa R 
ione o: eb : M. Tingley, of Pittsburg on “ Engi a De nine 
Longwell, of Pittsbus C. din ien of Alternators” ; by Mr. H. M. 
of Alternators as V; g, on the Requirements for the Paralleling 
un Piping Material for Steam Bee "i 
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om foran Engine- Builders Association of the United 


Kingdom? 
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personal. Mr. H. S. Deacon, who has hitherto held the 

intment of secretary and general manager of Cryselco, 

Limited, Bedford, has now been elected to & seat on the board and 
appointed managing director. ma 

The German Emperor has accorded the distinction of the Red 
Cross (Third Class) upon Mr. Edwin O. Sachs, chairman of the 
British Fire Prevention Committee. 

We learn that Mr. William Young is severing his connection with 
the Edison & Swan Co., sfter being 18 years in their employ. 
He entered their service in 1884, and was for some years managiug 
and confidential clerk at their factories, and latterly assistant to tbe 
general manager and sales manager respectively, at the company’s 
commercial offices. 

Mr. E. Lonsdale Pope, resident engincer at Callender's Cable and 
Construction Co., has been appointed distribution engineer in the 
immways department of the London County Council at a salary of 
£350 per annum. Mr. A. C. Devey, outside superintendent to the 
British Insulated Wire Co., and Mr, L. R. Lee, chief maics 
engineer to the Manchester Corporation tramways, were the otker 
two candidates in the final list, whilst the total number of appli- 
cations received for the position was 81. 


Moving Sidewalk.—A well-backed scheme is on foot for 
putting an electric moving sidewalk on Brooklyn Bridge. It is said 
that it will be put in operation within a year. . 


Marriage.—On July 24th at St. Mary-le-Tower, Ipswich, 
the marriage was solemnised of Mr. Henry Edward Mordaunt 
Kensit, eon of the late Lieut. H. E. Kensit, 19th Hussars, to 
Mildred, daughter of Allen Goodwyn, of Stapenhill, Ipswich. 


The G.E.C. Fire.—The jury which has been sitting for 
several weeks inquiring into the cause of the disastrous fire at the 
General Electric Company's premises in Queen Victoria Street, E. G., 
finished its sittings on Tuesday. We give the following extract 
from the Tim /s report of the questions put to and answers made by 
the jury :-— 

Dii the private fire brigade of the General Electric Company 
materially contribute to the extinguishing of the tire ?-- No. 

Were reasonable precautions taken against fire hy the General 
Electric Company, having in view the number of electric lighting 
lamps and wires in use and the amount of intlammable material 
about the premises ?— We say No. 

Do you think that the premises of the General Electric Comyany, 
Nos. 67, 69, and 71, Queen Victoria Street, constitute a workshop 
within the definition of the Act? — We say yes, most decidedly. 

Do you think that had proper structural exits been provided in 
the roof or elsewhere this loss of life would have been altogether 
or partly prevented? We say yes, altogether prevented. 

Was the sanction given by the district surveyor, Mr. Power, to 
the structural changes that connected 67 to 69 in your opinion 
legal or otherwise, in view of the fact that the (leneral Electric 
Company's occupation of No. 67 was only partial ?— We eay illegal. 

Was there any neglect of legal or other obligations or duties on 
the part of the following:—(1) The (General Electric Company; 
(2) the Metropolitan Fire Brigade ; (3) any of the various officials 
who bave given evidence; (4) any of the various authorities alluded 
to in the course of evidence ; if any negligence has been committed, 
to what degree does that negligence, in your opinion, amount ?--- 
We say, with regard to the General Electric Company, there was 
gross legal negligence, but not criminal. With regard to the Fire 
Brigade, “No, considering the appliances at their disposal.” 
(3) We say Yes; we consider the factory inspector failed to properly 
represent to the Home Office the nature of the work carried on by 
the General Electric Company through not making sufficient 
inquiry. We think the district surveyor is to blame for his inter- 
pretation of the term “wholly occupied.” 

Do you consider the entrance to No. 71 sufficient for the employ éa 
at 67, 69 and 71 ?—We say no, it is not sufficient. 

The foreman said the jury thought the cause of the fire unknown, 
and as to wbo was responsible, the jury could not say. They wished, 
however, to add the following riders:—(1) We.consider that the 
Watling Street Station is totally inadequate to meet the demands 
of the district in which it is situated, and that it should be imme- 
diately reconstructed a first-class fire station. (2) We consider that 
the London Building Act, 1894, should be made retrospective n8 
regards iife-saving. (3) We consider that tke General Electric 
Company, by evading the Factory Act and misleading the district 
surveyor, render themselves responsible for the loss of life. (4) We 
give unqualified praise to the Metropolitan Fire Brigade and the 
Salvage Corps, and we consider that, as usual, the City Police did 
their duty exceedingly well. i 


Summer Conference of the Mechanical Engineers. 
—On the 29th ult. tbe Summer Conference of the Institution of 
Mechanical Engineers was opened at Newcastle-on-Tyne. Mr. Charles 
Hopkinson, of Manchester, read a paper on pumping plant for con- 
densing water especially applicable to electric power stations. It 
consisted of a centrifugal pump and turbine by Messrs. Mather and 
Platt, and although the initial cost was great, yet he contended it 
was profitable. Two papers in connection with electric works in 
the city were algo read, one by Mr. W. D. Hunter, of Newcastle, on 
the Newcastle and District Electric Lighting Company's power 
stations, in the course of which he spoke of the growth of the under- 
taking ; and Mr. W. B. Woodhouse then described the Neptune 
Pank station of the Newcastle Electric Supply Company. 


Correction.—We are informed that the Corporation of 

gor is not contemplating extension of the electricity works, as 
reported in our issue of the 18th ult. There will be no need to 
consider the matter untilinext spring. 


Tramway Plant for Wellington.—We learn by last 
mail that the Wellington City Council (N. Z.) has decided to call 
for tenders for the materials and plaut to ba used in connection 
with the installation of eiectric tramways in that city from London. 


' Mr. W. R. Wright, who was recently appointed to carry out the 


work, has been instructed to proceed home for the purpose of calling 
for tenders as soon as the Order in Council" is granted. It is 
expected that he will be associated with a small advisory body to 
be formed in London. 


Appointments Vacant,—Station engineer, charge engi- 
necr, and others for the Woolwich Electricity Department; an 
assistant engincer is wanted at Oldbam at a salary of £100; the 
Colchester D.C. requires a chief assistant at £130. 


THE CENTRAL STATION ENGINEER. 


Ox the occasion of the departure of Mr. O. A. PILCHER, the chief 


assistant clectrical enginecr of the County Borough of Blackburn, to 
take up his new position of engineer and manager to the Ilkeston 
Tramways, he was presented by the staff of the electricity and 
tramways departments with a travelling bag, dressing case, &c. 
Mr. Gites, in making the presentation, said he was exceedingly 
sorry tu Jose Mr. Pilcher. | 

An interertiug ceremony tcok place at the Bolton Corporation 
Electricity Works on Friday afternoon, when, on the departure of 
Mr. F. H. Consox, one of the engineers, fer a more lucrative 
position under the Blackburn Corporation, he wa$ made the recipient 
cf a handsome silver photograph frame, hand-bag, Ke. The chief 
engineer, Mr. A. A. Day, in making the presentation on behalf 
of the staff, expressed himself as to Mr. Corson' value and 
ability, thanking him for his heip in bringing the station to its 
present coveted position, and wishing him every success in his new 
sphere, this being unanimously seconded by the staff. 

Mr. WAL TEU J. Bach., resident engineer, was presented last 
week with a handsome case of cutlery and plate by the committee 
and staff of the Gloucester Corporation Electricity Works, upon the 
occasion of his marriage. 

The staff and workmen at Newport Corporation Electricity 
Works on Tuesday presented Mr. C. D. Copnanp with an 
illuminated address and a handsome present on the occasion of his 
leaving. Mr. Copland bas been borough electrical engineer for the 
past cight years. 

The York City Council has decided to increase the salary of the 
electrical engineer, Mr. MipoLEY, from £300 to £400 a year. 

The Darlington Town Council on July 23rd confirmed the 
recommendation of the Electric Light Committee to increase the 
salary of the electrical engineer (Mr. Lunn) by £50 a year, making 
it £240, on condition that he agrees to remain in the service of the 
Corporstion for a period of three years. 

The Wigan Electric Lighting Committee has confirmed the 
recommendation that Mr. Jas. SLEVIN, tramway trailic manager for 
the Corporation, be appointed borough electric] engineer. 


— ok — — 


EW COMPANIES REGISTERED. 


Electrical Publishing Company, Limited (74,149). — This 
company was registered on July 24th, with a capital of £14,500 in £1 shares 
(1,500 preferences, to take over and work a new publication caled the Electrical 
Megazine, founded by T. Fielden (vendor to this company), and to carry on the 
business of proprietors. printers and publishers of newspapers, periodicals, 
magazines, books and other literary works. The first subseribers (each with one 
share) are: T. Fielden, Winenendon House, Watford, journalist; C. H, 
Fielden, Onkover, St. Alban’s Read, Watford, journalist: R. Thomas, 27 
Chancery Lane, W.C., Insurance inspector: R. V. Beveridge. Crown Court, 
Chancery Lane, W.C., journalut; W. D. Hall, 30, Essex Road, Watford, 
printer: W. N. 'welvetrees, 231. Louisville Rond, Upper Tooting, S. W., 
consulting engineer; and G. W. de Tunzelmann, Q, Victoria Street, S. W. 
consulting ensinçer. Mirimum cash subseription, 2.000. The number of 
directors is not to be less than three nor more than seven; the first are 
T. Graham, €. B. Crawshaw and T. J. V. Fielden (permanent director and 
chairman). Registered olfice, Clun House, Surrey Street, Strand, W.C, 


CITY NOTES. 


The Direct United States Cable Company. 


THE fifticth ordinary general meeting of this company was held on 
Tuesday at Winchester House, Old Broad Street, Mr. E. M. 
Underdown, K C., presiding. 

The CHAIRMAN, in proposing the adoption of the report, said that 
the revenue for the six months to June 30th, after deducting out- 
payments, amounted to £46,610. The working and other expenses, 
including income-tax, absorbed £21,516, leaving & balance of 
£25,094 as net profit, making with £3,350 brought forward from the 
previous half-year, a total of £28,444. That had been appropriated 
as follows:—'l'he interim dividend of 3s. per share, paid March 31st, 
£9,106; proposed final dividend for tbe financial year 3s. a share 
and a bonus of Ja., £12,142; they proposed to transfer £5,000 to the 
reserve account, which would leave a balance of £2,196 to carry 
forward. The revenuc showed a small decrease—£4,039, as com- 
pared with the corresponding period of last year, owing to the 
additional cables now in operation. There were at present 14 
effective cables working the North American business The working 
expenses in London remained practically the same as previously, and 
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also at the stations. There was a small increase in respect of 
foreign agencies. It was necessary to keep someone in foreign 
places to look after their business, because great energy was shown 
by their rivals in collecting business, and they thought that that 
expense was well incurred. ‘I'he reserve fund was in a very satis- 
factory position. It had been credited with £7,366 of interest on 
investments, and with £5,000 transferrcd from the revenue account, 
and it now amounted to £460,383 at cost, but the actual 
value of the securities was larger. The question of the 
reserve brought him to a very interesting and pleasing 
incident. As thcy knew they used the reserve fund for 
effecting any repairs or renewals, and they replaced the money 80 
used asthey were able. Very singular to relate, during the whole 
of the past 12 months, and up to the presenttime, they had not bad 
to spend anything upon repairs or renewals to their cable. That 
was à very remarkable thing for a cable that had been down for so 
many years. Their investments had b»en increased by £11,346. 
If they took the whole year, the receipts had amounted to £906,199, 
less expenses £43,074. They, therefore, had £53,125 to be dealt 
with, and they had paid in dividends £39,461, and placed to 
reserve £16,000. The whole question of cable communication had 
been before a Departmental Committee, and had been most 
thoroughly examined into. Most of them had been before that 
Committee, and had given evidence in defence of their various 
interests, and it was satisfactory to know that in the report just 
issued, the Committee stated that the Atlantic Companies had not 
formed the subject of public controversy; they bad received no 
subsidies, and they provided under the influence of competition, an 
efficient service st a low rate, and no complaints had been laid 
against them. With respect to wireless telegraphy, he would only 
reiterate what Sir John Wolfe Barry had said on the subject to the 
proprietors of the Eastern Extension '"l'elegraph Company last 
week. They knew perfectly well that those inventions might be of 
value, but it seemed to have escaped the attention of some of their 
rivals, that if they were of value, there was nothing in the world to 
prevent themselves, and other cable companies who had large staffs, 
from making use of them, in so far as they might be useful. He 
recently had an interview with Lord Kelvin, who held a very 
strong opinion that however valuable wireless telegraphy might be 
for certain purposes, it could not affect the transmission of 
messages over great distances through cables. Therefore, he did 
not think there was auy ground for nervousness on the part of the 
holders of cable companies' stock. 

Sir JAMES PENDER, Bart., seconded the resolution, and the report 
was adopted. ; 


Central London Railway Company. 


TuE directors’ report for the half-year ending June 30tb. 1902, to 
be submitted to the meeting to be beld at the Holborn Restaurant 
on Tuesday, August 5th, reads as follows:— 

* The directors have pleasure in submitting to the proprietors the 
following report and statement of accounts for the half-year ending 
June 30th, 1902. The sum of £107,099 3s. 8d. bas been received 
during the half-year on account of debenture stock. including the 
premium thereon, and the amount expended on capital account has 
been £21,537 38. 6d. ‘The receipts from all sources on revenue 
account have amounted to £185,118 4s. 4d., and the working expenses 
to £93,099 10s. 5d., leaving a balance of £92,018 13s. 11d., as shown 
in the net revenue account. The number of passengers carried 
since the opening of tho railway is as fcllows :— 


Five months ending December 31st, 1900 14,916,922 
Half-year ending June 80th, 1901.. i .. 20,385,739 
Half-year ending December 31st, 1901 . . 20,502,650 
HaJf-year ending June 80th, 1902.. . 22,679,834 

Total number carried .. .. 78,934,045 


Compared with the corresponding period in 1901, the company 
conveycd during the past balf-year 2,493,595 more passengers, and 
during the week in which it was intended to hold the Coronation 
the large number of 1,256,000 passengers was carried over the rail- 
way. These satisfactory results ciearly indicate the capacity and 
utility of the undertaking. After providing for interest on deken- 
ture stock, the net revenue account shows a balance of £82,603 
8s. 11d., including the amount of £5,874 7s. 7d. brought forward 
from last half-year. The directors recommend that out of this sum 
interim dividends be declared at the following rates of distribu- 
tion :— On the undivided ordinary stock at the rate of 4 per cent. 
per annum. Onthe preferred ordinary stock at the rate of 4 per 
cent. per annum. Under the Company's Acts the dividend on the 
deferred ordinary stock is not payable until the result of the work- 
ing of the year ending December 31st bas been ascertained. A sum 
of £9,994 12e. Ed., representing the deferred dividend, and being 
part of the general balance of £35,598 1s 4d., has therefore been 
carried to the ‘dividend suspense account (divided stock),’ and will 
be dealt with at the end of the year, leaving a net balance of 
£25,603 8s. 11d. The results for the balf-year would have sufficed 
to pay an increased dividend, but in view of the pending liabilities 
for the expenses in connection with the Vibration’ inquiry, and 
with the promotion of the Bill referred to below, as well as pro- 
vision for reserve, the direct: rs have thought it expedient to carry 
forward the above-stated sum. The Bill entitled the ‘Central 
London Railway (New Lines) Bill,’ which was submitted to the 
proprieters and approved at the last half-yearly meeting, fcr the 
construction of a railway from Shepherd’s Bush, by way of Ham- 
mersmith, Piccadilly and the Strand, to the City, forming, with the 
existing line, a circular route through the heart of London, was con- 
sidered by a Committee of the House of Lords in the present seseion, 
but this proposal was rejected, although it was supported before 


the Committee by the Corporation of London and the London 
County Council. The Committee finally approved a combination 
of opposition schemes consisting of railways (1) from Hammersmith 
to Hyde Park Corner, (2) from Hyde Park Corner to Ludgate 
Circus, (3) from Ludgate Circus to Palmer’s Green. The company's 
Bill, so far as it authorises the acquisition of property adjoining the 
Marble Arch station, and an increase of capital powers, has passed 
both Houses of Parliament, and now awaits the Royal Assent. The 
work of providing additional lifts at Shepherd’s Bush to accommo- 
date the traffic at that station is progressing satisfactorily, and it ig 
hoped that two of the lifts will be available for service in Sep- 
tember next. It will be remembered by the proprietors that a 
committee was appointed by the Board of Trade in the early part of 
last year to inquire into the cause of vibration on the Central 
London Railway, and that their report was issued in January last. 
It was stated by the experts who were appointed, that the amount 
of vibration caused by the running of a motor-car train was very 
slight, compared with that of a train hauled by one of tbe com- 
pany’s electric locomotives. Your directors therefore determined 
to act upon the recommendations contained in the report, and to 
remove all cause of complaint by adopting the motor-car (multiple 
unit) system. "The necessary motor-cars have been ordered, and it 
is anticipated that by the end of this year most of them will have 
been delivered and put into service. The directors have appointed 
Viscount Esher, 2, Tilney Street, Mayfair, W., a director of the 
company, and a confirmatory resolution will be submitted to the 
proprietors at the half-yearly meeting. The directors propose that 
the dividend shall be payable on and after August 12th next.” 


SSS 


Waterloo and City Railway Company. 


TIE report for the half-year ended June 30th last, to be submitted 
at the meeting on the 7th inst, states that tbe capital account 
shows a total outlay of £605,317. The gross receipts of the line, 
less Government duty, amounted to the sum of £17,204, and the 
working expenses to £7,715, being at the rate of 44°84 per cent. as 
compared with 54°78 per cent. for the corresponding period of 1901. 
The balance available for dividend, after providing for interest on 
debenture stock, is £8,558, and a dividend at the rate of 3 per cent. 
per annum on the crdinary stock will absorb £8,100, leaving £458 
to be carried forward to next half-year. The directors announce 
that the accumulated deficiency in net revenue, amounting to 
£11,907 at the end of last year, has been disposed of in an adjust- 
ment of accounts with the South-Western Company. The number 
of passengers carried during the past six months, exclusive of 
season ticket holders, was 2,239,394, showing an increase of 105,332 
over the number carried in the corresponding period of 1901. The 
season ticket holders on June 30th last numbered 1,197, as against 
1,057 at the end of June, 1901. The working company have 
recently been enabled, by an altered system of signalling, to intro- 
duce a more frequent service of trains, which no doubt accounts, 
to a large extent, forthe satisfactory increase in the traffic. 


Metropolitan Railway Company. 


Tue report for the half-year ended June 30th last shows that con- 
tracts were let in March last to tbe British Westinghouse Electric 
and Manufacturing Company. Limited, for the supply of the com- 
plete plant and machinery for the power station at Neasden, and for 
the sub-station plant and machinery, the whole of which is 
now being constructed. Plans and specifications have been prepared 
for the erection of the power station building, and tenders have 
been advertised for and received, and a contrac’ is now being 
settled for this work, which will proceed simultaneously with the 
vonstruction of the electric plant and machinery, so that the whole 
may ve completed in the autumn of next year. A design for new 
rolling stock, on the corridor principle, has been approved by the 
board, and a contract for the construction of the trains and motors 
to be used on that portion of the railway which will be electrically 
equipped will shortly be let. The question of obtaining a water 
supply for the power station at Neasden has received the careful 
attention of the directors. A well has been sunk on land belonging 
to the company, adjoining the site of the power station, and the 
result has been entirely successful. The supply of water will, it is 
believed, be sufficient for the purposes of the power station, and 
also for the cther works at Neasden. 'The number of passengers 
carried during the half-year was 44,213,121, and the gross receipts 
for passengers, goods, minerals and tolls, amounted to £389,645. 


— — —— —ö⸗ 


Metropolitan District Railway Company. 


AT a private meeting of preference stockholders of the Metro- 
politan District Railway Company on Monday, Mr. R. W. Perks, 
M. P, presiding, a proposal that bad been made to the boarc. by the 
Underground Electric Railways of London was considered. Mr. 
Perks first of all alluded to the position of the 5 per cent. 
preference proprietors, whose stock, amounting at the present time 
to £1,500,0€0, was receiving ro dividend. Having described the 
conditions under which tkis stock was issued in the year 1869 at a 
discount of £548,766, and to the vicissitudes through which the 
stock had passed, he pointed out that the interest on it rose from a 
4 per cent. in 1873 to 5 per cent. in 1878, and said that it continued 
at the latter rate until 1882, when it again fell away, dropping to 
nil in 1889. From that year the rate of interest rose . 
until 1897, when 94 per cent. was paid, but the dividend had now 
fallen again to nil. The chairman stated that the Underground 
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Electric Railways Company, which has a subscribed capital of 
£5,000,000, would be willing, under certain conditions, to guarantee 
to the preference proprietors 1 per cent. for the first year, 2 per 
cent. for the recond year, and thereafter 3 per cent. in perpetuity, 
the Ui deryr» nd Company taking any surplus interest that might 
be earned between the 9 per cent. and 5 per cent., and alio having 
the right to vole in rc*pect of the preference stocks so guaranteed. 
The offer, bc said, was conditional upon three-fourths of tLe share- 
holders ascenting to the arrangement within the specified time. 

The Financial Times, commenting upon the matter, says :—“ It 
is obvious that the position of the preference shareholders may be 
very much improved hy the impending electrification of the line, 
and accordingly the Yerkes-Speyer Syndicate, who hold the pre- 
ponderance of the ordinary stock, desire to secure the preference 
vote also, by offering an immediate bird in the hand in exchange 
for the two in the bush. . The meeting very prudently 
refased to swallow the proffered gingerbread without careful ex- 
amination, and appointed a committee of five to confer with the 
Underground Electric Company’s board. We hardly think the 
committee will be disposed to jump at the terms offered. The 
Yerkes Syndicate would not be likely to give a 3 per cent. guarantee 
in perpetuity unless it saw its way to making a profit on the trans- 
action, and it will be difficult to persuade the preference holders 
that the restoration of the company’s fortunes should operate not 
so much for their benefit as for that of American capitalists— 
although it is only fair to gay that, had it not been for the same 
American capitalists, they might have had long enough to wait for 
electrification.” 


Dublin United Tramways Company (1896). 


THE report for the half-year ended June 30th last states that the 
directors have declared dividends for the half-year at the rate of 
6 per cent. per annum on the preference shares, and at the rate of 
zn cent. per annum on the ordinary shares. These dividends 

ill absorb £31,912, leaving a balance of £2,015 to be carried 
forward, after writing off £552, the balance of preliminary expenses, 
and providing £1,000 in respect of the action of Fitzgerald against 
the company, the appeal in which is now pending in the House of 
Lords, The amount claimed against the British Thomson- Houston 
Company has been debited to capital account. The directors are 
advised that this will not prejudice the company’s claim, and if any 
sum is recovered it will be credited to the capital account in due 
course. | 


Mr. W. M. McBPHY presided at the half-yearly meeting held at 
Dublin on Tuesday, and in moving the adoption of the report, he 
said the position and prospects of the concern were satisfactory. The 
feature in the report was the increase in the dividend on the 
ordinary shares from 4 per cent. to 5 per cent. per annum. There 
was an increase of £5,120 in the gross revenues, and the net result 
was that there was £45,220 available, against £39,820 this time last 
year. The company carried 224 million passengers in the half-year, 
being an increase of nearly a million, at an average per head of 
121d. The local rates and wayleaves amounting together to £15,609 
in the half-year, were on a larger scale than in any city in the 
United Kingdom. 


Harrow Electric Light and Power Company. 


THE annual general meeting was held on Thursday last week at the 
offices, Mr. C. Colbeck presiding. The report of the directors and 
the accounts as presented by them were adopted by the meeting, and 
the final dividend on the preference shares ordered to be paid. No 
dividend was declared on the ordinary shares, but, as the report 

posed, an additional £500 was added to the depreciation fund. 

e meeting was adjourned to an early date in October for the 
discussion of other matters. 


The Globe Telegraph and Trust Company. 


Tux directors’ report reads: 

The balance-sheet and accounts for the year ended July 18th, 1902, with 
statement of the stocks and shares held by the company at that date, and 
income received therefrom during the yeur, are herewith submitted. The net 
revenue of the company for the year, after deduction of expenses, amounts to 
£199,970 168. 9d., aud makes, with the balance of £1,101 16s. 7d. brought 
forward, a total of £200,472 188. 4d. From this amount there has been 
distributed the sum of £180,467 28. 3d. in interim dividends, leaving an 
available balance of £70,005 lls. 1d. The directors now recommend the 
payment of ‘a final dividend of 3s. per share on the preference shares, and of 
40. 9d. per share on the ordinary shares, making, with previous distributions, & 
total dividend fot the year of 6 per cent., less income-tax, on the preference, 
and of 5j per cent. net (sgainst 5] per cent. for the preceding year) on the 
ofdinary shares, leaving a balance of £1,856 12s. 2d. to be carried forward to 
the next accoust. During the year the directors have issued, at a premium, 
800 ordinary and 485 preference shares of the company, being part of the issue 
authorised by special resolution of May 11th, 1875;-the proceeds have been, a8 
usual, invested in telegraph securities. For tbe general convenience, it Is 
proposed that in future the annual meetings of shareholders be held in the 
month of May, when the directors’ report and the accounts for the year 
ending April 80th will be presented. The next accounts will therefore cover & 
Period of about nine months only. . 


Great Northern and City Railway Company. 


Tax report for the half-year ended June 30th last, to be submitted 
u the meeting to-day, states that the railway between Drayton 
Patk and Finsbury Pavement is completed so far as the tunnelling 


is concerned. The laying of the permanent way and the erection of 
the stations at Drayton Park, Essex Road, Oid Street, and Finsbury 
Pavement are making rapid progress. The generating station is in 
a very forward condition, and the British Thomson-Houston 
Company, under their contract for the electrical equipment, are 
providing an installation which, it is believed, will embod» all the 
latest improvements. In accordance with the agreement wi:h the 
Great Northern Railway Company, Messrs. S. Pearson & Son, 
Limited, under their contract with that company, are pushing. 
forward the works of the extension from Drayton Park to Finsbury 
Park Station. An agreement has been entered into with the City 
and South London Railway Company for the joint use with that 
company of the station at Old Street. The ecmpany's Bill, which 
was explained to, and approved by, the last meeting of sbare- 
holders, has passed the House of Lords and the second reading in 
the House of Commons, and will shortly come before a committee 
of the latter House. 


The Liverpool Overhead Railway Company. 


THE directors’ report, to be submitted at the half-yearly meeting at 
Liverpool, on Tuesday, August 12th, reads as follows :— 


In presenting the half-yearly statement of capital and revenue accounts to 
June 30th, 1902, the directors have to report that the gross revenue receipts 
amount to £37,988 Us. 2d., and the working expenses to £29,287 12s. 11d. 

The number of passengers carried during the last two years is as follows :— 

Half-year Half-year Half. year — Half-ycar 


ending ending ending ending 
Dee. 31st, June 30th, Dec. 31st, June 30th, 
1900. 1901. 1901. 1902. 

First class. ae vs 716,095 121,999 708,740 656,756 
Second class, including 

tramways » .. 3, 369,833 3, 157,111 3,321,856 2,966,690 
Workmen (special return 

tickets) .. d .. 1,569,571 1, 503,114 1.402, 858 1,402,976 

Total .. 3, 655,499 5,882,224 5,433,454 5,026,122 


— 


There has been a further falling off in traffic during the past half-year 
mainly due to the competition of the Corporation Tramways. To render the 
line more attractive, your direotors have decided to accelerate the service, 
which will reduce the time required to make the journey from end to end 
from 32 to 20 minutes. The new service wil! be inaugurated next month. 
The working of the Crosby, Waterloo and Seaforth Tramways continues to be 
sutisfectory. 

REVENUE ACCOUNT. 


. à. 
Receipts from passenger traffic amount to .. s „ 8720770 
Miscellaneous receipts and interest .. - = - 780 18 2 
37,998 0 2 
Less working expenses vs 2 ds Ws 29,287 12 11 
8,700 7 
Deduct interest on mortgage debentures’... ec 8,400 0 


` 


8 
0 
5,300 7 3 
Add balance brought forward, December 31st, 1901 us 3.692 19 4 
» amount transferred from Dingle Fire Contingency 
Aceount es ee aes ee ee ee ee 800 0 0 

7 


Leaving available for dividend .. - m 85 ie 9,292 19 


Out of this balance your directors recommend the declaration of dividends 
at the following rates (less income-tax), payable on and after August loth, 
next:— 

5 per cent. per annum on preference shares,. oe .. £8,000 0 0 
35 5 ordinary shares 2.,500 0 0 


leaving a balance of 43,792 19s. 7d. to be carried forward to next half-year. 


Official Announcements re Companies. 


UwLEss cause is shown to the contrary the following are to be 
struck off the register within three months :— 


Association for the Protection of Telephone Subscribers, Ltd. 
Aurora Electric Lighting and Distribution Co, Ltd. 
Bournemouth, Poole and Distric$ Light Railways (Electric) Co., Ltd. 
Dowson Economic Gas Co. 

Dynamometer Syndicate, Ltd. 

East Grinstead Electric Lighting Co., Ltd. 

Electrical Purification Association, Ltd. 

Electric Cycle Syndicate, Ltd. i 
Electric Railway Omnibus Co., Ltd. 

Electrograph Syndicate, Ltd. 

Finchley District Electric Traction Co., Ltd. 

Hermite International Electricul Sanitation Co., Ltd. 

I.E.S. Accumulator Co. 

Improved Patent Forced Draught Furnace Syndicate, Ltd. 
Kilduchevsky Mega-Telephone Syndicate, Ltd. 

Madrid Street Tramway Co., Ltd. . 

Nalder & Harrison Construction Syndicate. 

New Mayne Electric Rudder-Motor Syndicate. 

Portable Electrice Lamp Co., Ltd. 

St. Martin's Electrical Manufacturing Co. 

Telephone and Switchboard Syndicate, Ltd, 

Tyneside Electric Power Co.) Ltd. 

Western Countries Electric Railways and Tramways Co,, Ltd. 
Weymersch Electric Battery Syndicate, Ltd. 


The following have been struck off the register :— 


Great Oceanic Telegraph «^o. 
Scilly Island Telegraph Co. 
United Kingdom Electric Telegraph Co. 


County of London and Brush Provincial Electrie 
Lighting Company. 


Tux directors have declared an interim dividend on the preference 
shares at the rate of 6 per cent. per annum for the half-year ended 
June 30th, 1902, and an interim dividend on the ordinary shares 
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for the game period at the rate of 4 per cent. per annum. The 
amount of electricity sold in the company's London districts during 
the half-year is estimated to realise £43,085, which compares with 
£39,693 for the corresponding period of last year. 


1 


Anglo-American Telegraph Company. 


TnE directors’ report, to be submitted at the half-yearly meeting 
at Winchester House to-day, reads :— 


The total receipts from January 1st to June 30th, 1902, including the balance 
of £1,265 2s. 2d. brought forward from tbe last account, amounted to 
£169,908 4s. 6d. The traftic receipts show a decrease of 113.167 as compared 
with the half-year ended Jnne 30th, 1901. The total expenses of the half-vear, 
including the repair of cables, «c., as shown by the revenue account, amounted 
to £58,930 128. 4d., beine a decrease of £6,018 10s. Sd. as compared with the 
corresponding period of 1901. The directors, under the powers conferred upon 
them by the articles of association, have, before declaring the net profits, set 
apart the sum of £12,000 to the renewal fund, leaving a balance of £08,977 128. 2d. 
One quarterly interim dividend of 128. 6d. per cent. on the ordinary stock, and 
of £15s. per cent. on the preferred stock, was paid on May Ist, 1:02, absorbing 
£48,750, and a second quarterly dividend of 155. per cent. on the ordinary stock, 
and £1 10s. per cent. on the preferred stock, amounting to £52,500, will be paid 
on August Ist, 1902. The balance of £2,727 12s. 2d. will be carried forward to 
the next account. All the main cables and land lines of the corppany are in 
good working order. 


— — — — — 


Stock Exchange Notices. — Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to Colombo Electric Tramways and Lighting 
Company, Limited, 5 per cent. first mortgage debenture stock; and 
to allow the following securities to be quoted in the Official List :— 
Urban Eleciric Supply Company, Limited, 20,000 5 per cent. 
cumulative preference shares of £5 each, £3 paid, Nos. 50,001 to 
80,000, and 20,000 ordinary shares of £> each, £3 paid, Nos, 8 to 
30,007 (renewed application). The Committee has further appointed 
a special settling day as under:—'lhursday, August 7th, British 
Westinghouse Electric and Manufacturing Company, Limited, 
£500,000 4 per cent. mortgage debenture stock. The Committee 
has also ordered the undermentioned securities to be quoted in the 
Official List:—British Insulated Wire Company, Limited, further 
issue of 10,000 6 per cent. cumulative preference shares of £5 each, 
fully paid, Nos. 70,001 to 80,000. British Westinghouse Electric 
and Manufacturing Company, Limited, £500,000 4 per cent. mortgage 
debenture stock. Callender’s Cable and Construction Company, 
Limited, further issue of 5,000 ordinary shares of £5 each, fully 

paid, Nos. 40.001 to 45,000. Edmundson’s Electricity Corporation, 

Limited, further issue of 10,000 ordinary shares of £5 each, fully 
paid, Nos. 40,001 to 50,000 ; and 4,500 ordinary shares of £5 eacb, 
fully paid, Nos. 35,501 to 40,000. Notting Hill Electric Lighting 
Company, Limited, £50.000 4 per cent. tirst mortgage debentures 
of £100 each, Nos. 1 to 500 (registered). 


Prospectuses.—Subscriptions have this week been invited 
by Callender's Cable & Construction Company, Limited, to an issue 
at 105 per cent. of £110,000 44 per cent. debenture stock. 

It is stated that the National Electric Traction Company, Limited, 
has posted the first batch of letters of allotment in the City and 
Surrey Electric Railway. 


Metropolitan Electric Supply Company. — The 
directors have declared an interim dividend for the half-year ended 
June 30th last of 7 per cent. per annum, being an increase of 1 per 
cent. upon the interim dividend paid for the same time last year. 


TRAFFIC RECEIPTS. 


| Receipts for | Total to date. Miles 


| the weck. open 
company. | andthe a 
K Am'nt. Ine. or, am'nt,| Ine. or This Last 
| : dee. dec. year year. 
i | í 
| £ | £ £ £ | | 
Blackburn Corp. Trys. .. | July 25 5 4178 14,747 4 2.738 
Blackpool and Fleetwood „ 26 | 1,209 a 3.550 — 672 —, — 
Bristol Trys. & Car. Co. „ 25 4,720 + 45 — 2 = 
British Elec. Trac. Co. :—- | 
Devonport T i „ 18 511 + 40 11922 + 363 — | ET 
Dudley—Stourbridge. . „ 18 SOR | 6140 20.271 + 2.869 — — 
Gateshead - " „ 18 836 +213 19,9058 4 2.859 — | "9s 
Greenock Pt. Gla: gow „ 18, 507 212 13.225 + 7.698 — — 
Hartlepool T "A. 943 J 27 AWL + 742 — — 
Kidderminster .. t pa 18 | 163. — 18 3.297 4 Oi te. Sas 
Merthyr .. ak a IS „ o ome ne 
Middleton vi "CM IS 338 — 5.191 nal tu tae 
Oldham—Ashton DES yaaa T. 604 | 4 57 14577 4 507 — — 
Poole .. „ „ i.e 322 — 9 6.658 — 9 — — 
Potteries ios cens cay IR TASS OO OS ee 
Southport - ee, ay MD O38 p 4039. GATS + 2:21 ve 
south staffordshire.. | ,, 18 S29 — 16 2LU (14 — — 
Swansea „* p 327 ＋ 8 13.15 7 4294 — — 
i » cx 72 E ] 
D WC PINE UE PE» 
t Dist. „ 15 | ou +4214 4.2838 4 2.792 -x 
Weston -super- Mare.. " ’ 2 ae 1.556 — nd Er 
Central Tendon m „ 26 | 6.214 +262 26,791 + 2.193 6 6 
City and 8. London Ry. *. 27 2,715 %% 10,50) + 3.311 61, 48 
Dover Corporation Trys. „ 26 257 13 6107 + 174 3 | 3 
Dublin United Trys. ..; , 25 / 5,126 | + 63 18,165 — 403 46 | 46 
East Ham Tramways „ 26 451 | + 92 m xd Bb ns 
Glasgow Corp. Trys. _.. „ 26] 9,253 — 2,186 98.608 — 900 534 163 
Liverpool Overhead Ry. „„ 27 1,500 | 47 6,373 — 533 67 4 
Newcastle Corp. Tr ys. | » 26 2, 864 E — 2 „ 
Sunderland Corp. rye -— = Ga a zT um ES 
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STOCKS AND SHARES. 


Wednesday Evening, 
GENERAL business on the Stock Exchange continues in a limp con 
dition, and markets on the whole show only a very small improve- 
ment over last week. The many einister rumours that have been 
circulated concerning the King's health, have had their effect on 
markets, but they are difficult to believe in view of the excellent 


bulletins now being issued. Home Rails have been an irregular 


market, despite the fact that the dividends announced so far have 
been well up to expectations. The weak spot in this section is the 
rumoured issue of new stock by several of the companies. 
Underground Railways keep steady, anda rise of 1 per cent. is 
noted in Central London 4 per cent. Preferred stock. The motor 
car (multiple unit) system that has been determined upon by the 
directors, as a means of solving the vibration question, is expected 
to be in working order by the end of the year. 

The electrical division remains steady, and our list of prices has 
scarcely an alteration to show. Brompton issues have risen } to 
94— 97, and a fair amount of business has been passing in them. 
Charing Cross do not move, and at 9—10 are firm. The Preference 
ghow no change in the quotation figure, but dealings were registered 
at 543— i. Chelseas at 54—4 exhibit no alteration, whilst the 
Debenture at 109—112 was inquired for. Citys are 9, with no trade 
passing. The balf.yearly report issued by the City Company is 
rather interesting, as it shows to what extent the competition is 
affecting them. The increase in the number of customers is only 
32, whilst lamps connected are 9,351 more than on January 1st. 
Although this sbows a considerable falling away, as compared with 


previous half ycarr, it would appear that each new customer had 


been connect: d to the extent of upwards of 280 8-c.P. lamps. This 
anomaly pr«bal v js accounted for by the loss of many amall 
customers ard the addition of larger consumers. The gross revenue 
is lower by £1,692, but largely owing to lower cost of coal. The net 
revenue is better by nearly £10,000, or 20 per cert. better, which 
may be considered satisfactory. 

Countys are the turn harder at 81— 9 on the announcement of the 
interim cividend at the rate of 4 per cent. per annum. Edmund- 
son's Orcirary and Preference have been quietly bought by 
investors, ud tLe Debenture bas also received attention. London 
Ordinary ard Preference have been dealt in and clcse unchanged on 
the week. ‘The interim dividend of 7 per cent. in Metropolitans is 
1 per cent ber“ er ttan last year, and tbe price clores ! ard at 16— 
163. Natting Hills are &fatiorery at 134—344. An official quota- 
tion has been sza) ted fer the 4 per cent. Firet Mor'gege Debentures 
of this concern. Tbe amount of stock issued is only £50,000, and 
up to the present we bave never heard of any dealings in it. West- 
minsters are unchanged on the interim dividend at the rate of 
11 per cent. 

Like the rest of our list, industrial and traction companies show 
very few alterations. In British Electric Traction issues no varia- 
tions have to be recorded, but a good business has been doing in 
them. British Insulated Wire Ordinary have shed 4 and the Prefer- 
ence are } lower at 5j—13. We hear there was a big rush for the 
new issue of Callender Cable 44 per cent. Debenture, and many 
applicants are likely to be disappointed with their allotments. The 
issue was of £110,000 at 105 per cent., and is redeemable at any time 
after 1916 at 110 on six months’ notice. The net profit for 1901 
was £71,980, which is enough to pay the debenture interest seven 
or eight times over. Edisons do not move, and Electric Constrac- 
tions maintain their price of last week. The rest of the list keeps 
steady, the only alteration being an advance of 1 per cent. in Tele- 
graph Constructions to 36—39. ` | 

In the Telegraph department several of the stocks and shares are 
quoted cx dividend, but the cbanges in prices are but slight, reflect- 
ing the amount deducted in the majority of cases. It would be 
tedious (o menticn each ecnccrn in the list separately, as nothing 
of interest bas occurred. The whole position may be summed up 
by kay ipg that very little bas been doing, and consequently prices 
bave not changed eince last week. 

The Swansea Improvements and Tramways issue of 44 per cent. 
Debenture is a fair investment of its clase, but as the issue is only 
of £26,250, there can, of course, never be anything of market in it. 


Glasgow Telephones,—It is stated that the Corporation, 
with an annual revenue of £38,000 from its telephones, has made a 
profit of £434 on tbe years working of the enterprise. The 
expenditure on the system has been £192,000. | 


Meetings.—O wing to pressure upon our space, several 
reports of electrical and telegraph companies have had to be beld 
over until next week. ` 
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Business done 
1 nook oad 
Bock Sear. | duly on. Ju . 
EA — July asea, | Juy i 
MB, 
Preteni a e 1899. 98 —102 
zt 100 34— s. 
aspe Tescani a Dd 2 10 70 — 
Tel 25,000 . 3 M = 
83,300 | African 8 Cos à 1 5 250 Red. | 100 m 46 — - 
25,000 3 ras ag Debe., Nos : es 857555 6 * 6% g^ : 
700 . Vx ag 
vio Anglo-American 6% bret a n Btock|£1 7s. 5 65 4 
8,097,640 Do. 2 to 44,000 , ds 82 $100 | 8 uid 95 — 97 
A LOU Chili „ b. en Bed. Btock| ... 41— 5 
ura pg pres Bterling 500 yer 4 La De ET Em 131 
ee Lae E 5 74— 5i 
,000 b ; 34% | 10 — 
12851 VERE s 3 10 95 Oum. Pref 20 15 99 — 102 
le within ss n | 
United States Oab Deb., 100 —130 
e India Cable, 43 tar erh 7 * 7 * EE 
96,900 h, Ord. Btock — es UO V hos I5 
1777 Do. 4% Mort. SPEM ON sack * * 7 | 12 — 18 
1,482, 2687 Bastera Ritenson Australasia, and China Telegra zs [Stock TOME Tu voe 
Vu REINO. —— (ack DA e 7. ioo cus 
/ Eastern and Sou Nos. 1 to 3,000, r 1—8,000 95 | ... et i 84 — 93 
900, 0004 { 4 % Reg. Mt. Debs. (Mauritius Se . 10 | 58% | 54% 124 — 1 
Do. Di a K . 16 . 25 — 
180237. uie ande ma IINE 6 * Pref. "e e E 4e 15 Kio: 102 
180,043 Telegraph, of Copenhagen Mort. Debs., 100 = 
t Northern lst Mo 7 — 41 
150,000 [ Baltes and Bermuda saga 2 1 to 1.200, SE 10 % 10 * 10 % n4 m 
70,00 - 100 8 E i- 
Indo-Suropean Telegraph h, 63 De. .  . 1 24; „„ 
ee London Platino-Brasilian Telegraph , Nos. 1 to 1 064i 1 PT % | 95 — 99 
71620 Montevides wee do. z % Brat, Now 1 to 86 100 | 5 „ | oe 46 600 
Do. " 2| .. 56 — 
ee ace National eee i T - E iS 100 2 Pig a "a 12 — 13 
poy Do 95 d 10 11 — 
200,000 Det. Stook "e" 6 
1,966,667 „ F . : 3 
rye 5 J Non-oum. $rd Prof, 1 to 250,000 Bock 94% ig! bu 2 — a 
" * eee — 1 
Wen 85 7 oig Btock n tally paid 5 5 5 6 6 g gl? Zi" 
500, 0004 com hone and Elec., Nos. 1 gioi 1 to 1,000 .. | 100 54, 5 * : 5 
171,504 d phone a Tel., 4 Guar. °? eae PE es e ore 5 
100,0002 7 Zr i " eee "n eas oes Tt 
115 — Oables Trust none an 000 5 a PE RAS 101 104 
es Ü ae River Plate Es [r^ Oum; pret. 1 Nos. 1—40, i Stock s i ) d m 
40,006 5 % De UM MN 
10500 RAN NEN os $0,000 ana ,001—09.066 | 9| | | nc 
"00008 | West Coast of TS Doi c M pur by e Bok me 1% „ „& 2 101 —104 
i Do. do 4% Nos. 1—207,930 .. a [ao] |o .. |98 —101 
$07,980 | Wester weer Je 6.5 Debe. and serios, 1908 . % gel . . 
25.0001 Do 5 T4 Stock Bed. d a 2 i% vee 2: "OM 45 8 — 4 cus 
| Do. h .. 3 vee "y n dus TI: —100 eee s.. 
gyi West India and Panama De egrap 6 Oum. 1st Pret, Goog qe cue E Bu | 99 —102 197 | | 
14.560 d do. do. Bebe, Nor. 1 to 1,800 | 100 | a | | 
4,669 E- do. do. b ?5 De : ANIES. III 
80,00) COMP FACES — a IN NS 
) ELECTRICITY SUPPLY is 106. 103. 10% 7 37 
1 103 — 92 93 
Dist, Hlectrio Light, Ord, 1 8 ue iae S 8 Er e: 
MAD | itis ana Greed le Dim Eie TIA O NS SM | , 67% 6 6% 9— à ae 
9 — eee 
"en „ rs Lt. Bap., 7 J Cem. Pref... : g E. 9 E: 10 E. : — $ Mec gotb E LL 
19 ly e 2 —107 75 n 
Do. city Bupp 5 105 = Bi m 
,000 d Blectri Pref. - 54 
99 000 W 4% % ie oie nei 103 | 6% | 84% | 4°% orca Mea a 
S000 do. E Stock.. 84 — 9% — 12 "s 
150,000 | De eupply Bed. ... VVV 
8 ee Se Bre Sen-. % bee ge 
150,000 Blectric * 40,000 . d 1005 vee 101 —104 2 9 
70.579 City of ddr Une Pe 1 fo 40000 £115) all paid |... TW, aee „ 
À 100 | .. 475| 8 14 - 123 
«00,00€ 1 m 4 2nd Deb. ae pel Lag, Ord. 140.00 in 5 7 T. — 109 —112 103 =a ae Woe 
4000 County of Lond. & do. 6 % ria (all pid). 5 6 % 1% . e= ob e e| | č 
' i 5 — T" is 
0X0) Do 4 X Deb. ou mue — 4% 405 —i08 105—108 %% ^" 
ye Rdámandsop's Elec. Oorp., 6 95 Cum. Pref. Stoc... | 100 12% 10% 10 — 11 101 —104 | .. n 
95, Do. do. * 1st Mort. Deb. 5 11% .. (101 —104 14— 11 nes 
120600, Do. Laune 5 Deb, 1 stock stock HV˖˖ ae 958 | o 
21,000 | Kensington and jj Corporation n wirt 8 15 — 164 |19— 16} | 16 | 168 
5 „ — 16 = Ti 
110,000 London di i 4% 1st Mt, Db. Steer Bd. 8510 5 6 ee ig ails 5 
130000 Do. ao Bu ET 3 stef . „ aye 194 - 143 
96,769 CET END MOI Debe: 0 % % 14 164 14 — 15944 
220,0007 m ^i ie Deb. us je * y 144 1710 Ha 31— 91 92100 i TD xa 
950,0001 h — 100 IN Pe [TD 
8,52 | Notting Hill Md Pall Mall Hlostrio Ligh sf, 20081 io 40,080 32 ee pa 1 | 
40,000 St. James's and do SX Deb, Block Red. € a EE 2 y 90 Aor TECI 5 
Do. 1 103 
art . „ e lese hog |105 n 
86/00 | south London Blecsricity Supply, z 
65,000 | Bowtà 


otations on Liverpool Stock Exchange. 
100,518 | Westminster Blectric Supply, 


capital, 
Qu fita being used as 
1 erred share warrants, profits be 
vidends paid in def d the first pert of the 
unders Shares. | Di of one year an 
* Subject to 3 all shares are fouy 1 consisting of the latter 
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SHARE LIST OF ELECTRICAL COMPANIEG.— Continued. — 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. it 
Present NAMB, MS quotation tion week ended ^ 
= Share. - Susi. | Suis aly Sod, 100 
| i Highest’| Lowes 
30,000 | British Aluminium 7 ) Oum. Pret. - | 10 „„ ques . 
800,0007 Do. do. Ist oe Deb. . took Bed Stock 83 — 88 s x P 
62,074 | British Electric we, se we | 10 8 8 X d * 9 123 — isi 123— 13% 13 194} m 
90,000 Do. do. ies T . | 10 re 124— 122 | 123— 123 126 | 19) 2 
600,060! : do. ! 8 Debenture Stoch .. Stock 124 —127 124 —127 126 | 124] cem 
,000 British Insulated Wire Ora. 9 a 520 15 5 % 10 * 7à— 8 | R- R | .. | „„ pl 
70,000 do. Cum. Pref see 5 54— 6 61— 52 avs ee p? 
50,000 un Lindley & Oo 1092) ia T " , £1 13e. to 15s. | 13s. to 15s. 8 dh Ed 
50,000 Cum. Pref. .. . £1 16/6 to 17/0 | 16/6 to 17/0 | ... 200 ieee 
105 781 Brush 1 Blecl. "Enging.. 'Ord., 1 to am 731 . å 2 11i— 1 li— 1 esi sae 
000 do Won-cur.. 6 % Pret. -.. , o | (2 11— 2 | M-— 3 A 555 
125, 0005 De do 43 Perp Deb. . Stock . 102 —105 102 — 105 Sad A 
125,0007 Do. do 44 95 Perp. nd Deb. Stock Btock 94 — 99 95 —100 was 1205 r 
$0,000 | Oallender’s Oable Oonstruction s „Nos. 1—90, 0000 5 15 L4 15 * 20 * 154— 16 154— 163 NN 98 ink 
40,000 5 ure Cum. Pref. eee 5 ee "T 54— 6 5$— 6 TIS [TT 
90,0007 Do. do a edo Mort Deb. arch Bed ese 109 —113 |109 —113 ix 
1,969,800 | Oentral London Railway, T 4 5105 —108  |105 —108 107 | 106 s 
440, Do do 4% Pret. Stock .. M" - 107 — 110 |106 —109 107 A = 
440,100 Do. do. Def 5 ius 103 - 106 103 —106 1043 | 1044 
855,000 | City and South London Railway  .. ‘ - se 72 — "74 71 — 73xd| 73 | 72 
84,000 . Oo.. zi 21 bes rs Bog TES Sí xa E 289— 31 28 — 31 eee - 
1 : 
100,0007 £100, and 901 to 11,000 of £50 at 101 —16 5101 —1C6 .. 
99,261 dison & Bwan Utd BL Tat. A * shares, £3 pd. 1 to 99,261 — : zs 
17,189 Do. do "A" Shares, 01—017,139 ... 14- 2% 11— 23 ate 
844,023; Do do do. 4 % Deb. Stock Red eee 76 id 73 74 nad 78 ee eee 
100,0007 Do. do. 5% 2nd Deb. Stock Prov. ee 76 — 81 82 — 86 
119,100 | Blectric Oonstraction, 1 to 112,100 T 14- 2 2d 1j— 2 
91,390 Do. do 7 95 Cum. Pref., 1 to 31, 390.. -— ies és vas 24— $x 21— 3 FU 405 
182,50 Do. do 4% Perp. 1st Mort. Deb. Stock ... |Btock| ... 5s .. | 97 —100 xd| 97 —100 E eS - 
18,000 | General Elec. Co. (1900) 5 % Cum. Pref... sie T ae 92— 103 98 — 103 : of = 
150,000 Do. do. 4 Mort. Deb. II TII Tr 98 — 101 99 —162 oe 
85,000 Benley'e (W TE Telegraph Works, Ord... " " 16 - 17 16 — 17 16% | s 
a y ^ Pret. ee. 0 "T 51 tł 58 * * 
80,0001 Do. i: do. 44 Mort. Deb. Stock... [Stock] ... ^ 111-116 |111 —115 
50,000 | India-Babber, Gutw-rercba and 111 Works 15 10 95| 10 % 201— 711 204 — 211 21m 20 
3800, 0005 Do. do. do. 4 % 1st Mort. Deb. a "an ie .. |100 - 108 100 —103 eoe 
,500 Liverpool Overhead Railway. Ord. ... a 8 9895| 828%) 1496| 4H— 4 44— 43 us 8 
10,000 Do. do. NE irc. £10 paid ^ 5 ees " 104— 11 10 — 103 i 880 - 
7,600 | Parker oe Limited, Ord., Noa. 1 to 7,500 ... i sis " .. | 144—151 xd| 144— 153 " - 
Rosling & Fynn 6 Y Oum. Pref.  ... " iss Vis 19/0 to 20/0 | .. — .. " fas 
87,350 | Telegraph and Maintenanoe .. " 15 173 90 * 35 — 38 xd| 36 — 89 38 377 
150, 0007 Do. n Mis 95 Deb. 5 1 5 men 1909 : = * iés 09 —105 102 —105 eis - 
000 | Telegrap ufacturing, oa. : age 1 19 say — 104 91— 104 T 
$0,000 | Do do. 5 Y Om. Prf. Nos. 1 to 20,000.. | 5 Ln | 5-6 | B— 6 i 
640.0002 Waterloo and City Railway, Ord. Stock . pue "x * * 92 — 95 | 92 — 95 | * hi 
+ Quowstions op Liyerpoo) Stock Exchange 3 Unless otherwise stated all shares are fully paid $ From Bradford Share List. = 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. Eu 
Oonsolidared Construction and Maintenance, A- · Oldbam, Ashton, and Hyde Electric (410 | 144—158. E 
WaHonal Electric ne Wiring, —1. | Abo. = de bel. Laib pa, i. E 
* From Birmingham Sbsre Lin * From Manchester Share Liss. Bank rate of discount 3 per cent. (February 6th, 1902). A! 
MARKET QUOTATIONS, Wednesday, July 30th. Ces 
CHEMICALS. &c. This week. | Last week. Ine. or Dec. METALS. &. J. | This week.| Last we- 150. oe Dee. i 
7 : . T Copper Shee £69 
i hne es 1o o peewee. 4 E P - ber n 205 260 
D „ Oxalic . . perom. 83. my T © „  Bileetroiysie) Bere . per ton £68 £68 
€ „ ?olburte.. T .. per ewt. 6/6 6/6 i e " i . per ton £76 £76 
e Ammoniac, Sal .. sa Por owt, 49 aM i ee e 10 « <~. porton 08 £68 
a Ampobia, Moriste veryseal). person | 48810 16 as eo n » HC. wur ‘per Ib ed. 8d. 
e ü i .. per ton 280 230 " f Ebonie Kod - por lb 87 8/- 
e Blesching powder — .. ver ton £3 ai f n per Ib. 6 6% 
& Bisul; bide of Carbon . . per tor £18 ait n German Silver Wire . per Ib. 18 1/6 T 
ra: Ki - per ton 418 215 " b Guste-percba fine per lb. 8- 6/- 
neole (90 Sy eae per gah Y Y- ; h India-rubber, Para ane ` perib. | 3/133 to 8/- 2/110 2/113 ine. 
: BONS). es .. per gal 6/6 eie f Iron, Charcoal Sbeete per ton 18 £18 oe 
e Copper Bulphate per top £19 419 é „ Pig (Cleveland warranw).. per ton 611 50/8 | 10d. inc; 
Lend. Nhre»e . per ton 49 4 „ Forgings, according to eise per don] From 411 | From £11 e$ 
€ „ White Boga: per top £8) . 4 , Gerar, Peary per ton] 47/6 to 50/- | 47/6 to 60 / 
a Meb ated Bpirit „„ „ | ue (Wire esiveniaed No... per ton 411 5t0 | £115 
4 Naphibs, Solvens (00% at 19 C). per pel. 8% be 5 e Lead. English Ino: . Dertoni | 21176 | to£1176 
a Potash Bichromate, n carba.. per 80. Ba. ee 9 o " bee: " . per ton 418 
@ „  Ceustic 5/8095) . per top 494 — os w Manganir Wire No. & . per lb. - 8%½ 
& «^  Bisolphee .. .. per don 48 T o Mercury e e. „ Per bot. £815 £8 16 
e Bhellac eo per ewt 106,- 1C6/- m 4 Mice (ip origina: cases), small . per ID. Bd. 00 9d. | Bd. to 94d. | 
2 uli hate of Magnenis . Der ton A4 10 £4 10 80 4 „ i „% medium per Ib. 1/9 t 9 | 1/9 10 3/9 
„ Sublimed Flowers . pertor £6 5 £6 6 - 4 „ » arge .. per Ib. 8/8 to 7/8 to 1/8 . 
: 5 per ton £5 18 et 10 * Phosphor Bronsa plain np per lb A144. t0 1/9 |11$d.to 1/9 m 
mp . per ew A6 ER ee p e ro) bars 4 per Ib. - to 1/8 - 00 1/8 . 
a — —.— wbise 99%. Wer er 810 18 410 57 Jo p n a sip chest per ib. From Us m2 is 
@ u per vor 49 £9 # o Platipom s . peros. £4 1 44 1 i» 
— SET LM IT , , HE uu SERA SA 
aco’ 0 n ee 
 ME'TALS. eo. pret eee dine eee = o nz | ES 
b Atuminioe Ia im = joss per ton 414b aie y 9 Tio, bloed . por ton ra 419 | " 
H Ken in des lote per von wo 2 $7 Dus Hos ioo de Fer d 17 17 » 
p 5 in per ton | £40 to £140) £40 0 s140] >. 5 Whie Anm. mieno Mowe ” 
e Brass (rolled mewa) P so 19" heal» per Ib. " White Anı” braze . sop| £36 to £68 | £86 to 0 T | 
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Ax interesting installation of apparatus for the treatment of lead 
ing and other affections has recen 


of Buxton. 
The necessary po 
tric Traction Company, 


wer is taken from the mains of the Potteries Elec- 
which pass within about & quarter of a mile 
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and to an arm which makes a a 


i i f the bath 
i t of a sudden interruption © 
risar 5 Tns in the motor circuit only: 1 
the momentum of the ar nature would be sufficiens p e ume 
Of the five bath circuits, one is for à large bath, 
or foot-baths, and o Spe iine 3 
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Vi“, annexed diagram. The unm 5 hes 995 
d also the direc j d alternating current connecting boards 
E b: n e. alk i cted through two 25 
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gives very gradua 
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| DIAGRAM OF CONNECTIONS 


ELECTRICAL. Rooms AT NORTH STAFFORDSHIRE INFIRMARY. 


of the infirmary, to charge a battery consisting of 28 Chloride cells 
of 60 amp.-hrs. capacity, connected in series, the necessary resist- 
ance being obtained by means of five b-light 16-0 P. fittings, which 
also serve to brilliantly illuminate fhe three rooms. 

The battery is controlled by a two-way four-pole ewitch, which 
completely isolates it from the bath circuits while charging. From 
this switch leads are taken to a double-pole six-way connecting 
board, from which five circuits for continuous current baths may be 


Lascs BATH AND 
CONTROLLING BOARD. 


MoroR-GENERATOR AND 
BaTTERBY Room. 


Connected to the sixth pair of terminals is a ;-. P. motor running 
at 3,000 r.p.m. and driving an 8-pole alternator wound t. give 50 
volta, 2 amps. The terminals of the latter are connect:u wa 
double-pole five-way counecting boatd, from which tive circuits for 
alternating current baths may be takeu. 

Both the connecting boards are provided with copper clamps 
instead of fuses, to guard against » shock to the patient, which 


to short circuits in the bata itself a id minimises the effect of an 
accidental interruptiou of the bath circuit by loose contacts, &c. 

The ammeter showa has a range of 0—30) milli-amperes and the 
voltmeter of 0—50 volts. 3 

The efficiency of the alternating side is low, due principally,to 
the high frequency required (200 periods per secoad), most of the 
power being absorbed ia wind friction. 

The controlling boards for the arm and foot bathe are precisely 
similar to that for the large bath, but are without the ammeter and 


ARM BATHS AND MAIN 
SwITCHBOARD. 


voltmeter; the bath electrodes are of the usual type, made of tin, 
framed in wood aad provided with copper rods and binding screws. 
The baths are uf porcelain. 

A Rontgen ray apparatus has also been installed; a 10-in. coil 
supplied by Mr. Leslie Miller, of Hatton Garden, being worked 
frcm portable accumulators, which are charged through a *our-pole 
two-way iawitch similar to the one already described. 


——À — — — 


— — — 


A large part of the expense was borne by the Potteries Electric 
Traction Company, and Mr. Slade Olver, the former manager of the 
company, did all.in his power to further the project. Mr. 
Walklate, the present manager, has also taken an active interest in 
the scheme, and one of his assistants, Mr. F. 8 Miller, supervised 
the execution of the work. | R 


LIMITS AND LIMIT GAUGES. 


HITHERTO there has been no English manufacturer who has under- 
taken the commercial manufacture of limit gauges for machine 
shop work. Some few of American make have been sold in this 
country, but we believe very little effort has been employed to push 
the system of limit gauge working, and the American gauges were, 
we believe, rather coarse in their tolerances. So it was left to the 
Germans to push tbeir limit gauges, and a very considerable 
business has been dove in them, through the aid of English 
engineers, however, who understood the needs of English shops; 
to do them justice, the German gauges were well made, and usually 
accurate within commercial requirements. None the less we 


Fig. 1. 
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welcome a pamphlet by the Newall Engineering Company, of 36, 
Featherstone Street, London, E.C., which seems to show that at last 
an English firm has engaged in the manufacture of limit gauges. 
There are four usual “ fite" in practical mechanics, namely :— 

E Tbe force fit, which requires a screw, a hydraulic press, or the use 
of heat on one piece to get the fite together. 

The drive fit, wbich can be done by a hammer. ; 

The puah tit, whicn can be pusbed together by hand, and may 
even be revolved slowl:, but would heat and seize if run for any 
time. ` l 
& The running fit, which will run indefinitely if lubricated, and 
varies with the class of work. Running fits may be divided into 
several classes, and by Messrs. Newall, are classed in three 
divisions. 

. To suit all these fits there would be required as many limit 


gauges for one piece. All fite, of course, can be made to one limit 


gauge as regards the other piece. 
Some people make all holes to one nominal size, and make the 
difference in the shaft. N | 
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The British Admiralty make all shafts alike, and make the differ. 
ence in the holes—probably because this is the more expensive way 
of going to work. 

Even with the other system, so many fits, all calling for solid 
gauges, come very costly. Messrs Newall, therefore, make their 
limit gauges adjustable. 

Their crescent-shaped calliper gauge herewith illustrated (fig. 1) 
is seen to have two anvil points and two screw poirts of hardened 
steel. A piece to be measured must pass through the outer points 


. and refuse to enter between the inner points. It is then correct to 


size between the limite chosen. Thus, if the outer pegs were 
0:001 in. further apart than the inner pegs, no measured piece could 
differ by so much as 0:001 from any other measured piece. 


Fic. 2. 


Fic. 3. 


The solid gauge wears out in time, and must be replaced, 

perbaps very soon. The adjustable gauge lasts indefinitely. It 
requires to be set, and to do this the Newall Company supply either 
setting bars made to the desired limit,or a setting dial, as in figs. 2 and 
3, by which means the gauge can be set to any limit, the graduation 
of the dial being to 000025, either directly or by vernier. 

Thus if an engineer is already in possession of a set of standard 
pluge, he can buy an infinite series of limit gauges for £9 10s. that 
will measure for him from 4 in. to 6 in. | | 

The company's measuring standards have been verified by the 
Board of Trade Standards Department, and all gauges are guaranteed 
to a close standard of accuracy. 

The limits selected by Messrs. Newall have been derived from & 
careful study of general practice reduced to even curves. ; 

Thus the gauge for holes of 1 in. diameter has one end 00005 in. 
over size and the other end 0 00025 in. under size, the limit or 
range being therefore 000075 in., or less than one-thousandth part 
of an inch, and as all work done by limit gauges is better than the 
gauges or less inaccurate than the nominal allowance, it is probable 
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that the widest variation between any two pieces would be under 


half atbousandth. — . i 
d pieces to fit the holes thus made a mean o 
5 size is aimed at in the 1- in. size, the limits 


in. above standard i ; l 
ooo in and 0015 in., and the margin 0005 in.; the margin 


in. shaft is 002 in. Driving fits and running fits are 
m tabnlated ; we cannot here reprint the tables, but 
should advise those interested in shop work to secure a copy of the 


Y Company's pamphlet. l 
15 . in the market there is now no excuse on 
the score of expense for refusing to work to the limit-gauge system. 


re sure that much good work is done by means of standard 
us and thin paper tor giving differences. Such a system, 
however, cannot be recommended, for it is costly to carry out— 
costly, that is, in labour. It is a system more suited to the 
mechanician’s laboratory than to the workshop, and though 
perhaps justifiable in face of the heavy cost of a full set of limit 
gauges, it is not worthy of adoption where adjustable limit gauges 


can be procured. ! 
Newall's internal limit gauge is shown in fig. 4. 


gauges 


ee rn NT IE EEN 


ELECTRICITY FOR MOTIVE POWER. 


We have often bad occasion to refer to the remarkable extent to 
which the single-phase motor is disused, so to speak, in this 
conntry, compared with its wide adoption abroad. There appears 
to be general distrust of it among central station engineers and 
their cliente, or perhaps the former are over-solicitous with regard 
to the inscription of a dead straight line upon the charts of their 
recordiug voltmeters. Whatever the cause, the fact remains that 
in the great majority of our power stations supplying single-phase 
current only, the motor load is utterly insignificant. 

The following figures, taken from our “ Electricity Supply 
Works” list for 1902, will serve to illustrate this fact, it being 
observed that stations baving a motor load of less than 100 H.P. ar 


à 


omitted :— X 
Kilowatts Motor 
Station. Frequency. installed. load, H.P. Price 
Derby ...  .. 40 2,300 500 3d. & 1d 
Harrogate — ... 50 1,150 120 24d. 
Huddersfield ... 100 2,290 236 24d. & 1d 
Leicester .. 50 1.400 192 2d. 
Portsmouth ... 50 2,560 132 21d. 
Redditch .. 66 350 100 2d. to 1d. 
West Ham .. 50 3,100 133 5d. & 1d. 


It will be noticed that one of the most fortunate stations in 
respect of a motor load is Huddersfield, with a frequency of 
100 periods per second ; Redditch, too, has a remarkably good 
showing, in comparison with the kilowatts installed. It is evident, 
therefore, that high frequency alone is not responsible for the poor 
results elsewhere. Moreover, even where a frequency of 50 periods 
per second is in use, and the district is exceptionally calculated 
to call for motive power, as at Leicester, but a poor apparent 
demand is obtained. 

On the other hand, the motor load on the Derby supply system 
stands out far in advance of the rest, with 500 m P. of motors—say, 
500 Kw. at the main switchboard— against 2,300 Kw. of generators. 
How has this healthy state of things been brougbt about ? 

What can be dune at Derby can equally be done elsewhere, under 
corresponding conditions. It may be said that some station engi- 
neers are not desirous of a large motor load, on account of the 
possibility of fluctuation being caused in the voltage on their distri- 
butors; but this certainly cannot be said of all. Moreover, it is, 
we are convinced, a short-sighted policy to pursue. The motors 
would be used mainly in the daytime, when a slight fluctuation of 
Voltage is quite immaterial ; the plant is of little use in daylight 
except for the supply of motive power, which at the same time 
confers a marked benefit upon the community, and is of a very 
profitable nature to the supply authority. Where motors are 


installed of a size sufficient to seriously affect the voltage, the use ' 


of starting devices which obviate the necessity of a heavy out-of- 
phase current being taken can be insisted upon; and it should not 
be forgotten that the same difficulty is met with, though to a less 
extent, on direct current systems, but has not led to the throttling 
of the power demand in the case of the latter. Far too much is 
made of the starting difficulty, which is largely chimerical, and can 
always be overcome when it exists. There is even less objection 
to synchronous single-phase motors in the case of really large units, 
and these possess certain advantages which fully compensate for 
their drawbacks; their speed is as constant as that of the gene- 
ratore; they will beara large overload if called upon to do so; 
their excitation can be adjusted to give a power factor not far 
from unity, and they are exceedingly simple machines. x 
We do not for a moment advocate the adoption of single-phase 
supply in preference to direct or polyphase currents, but we 
strongly urge the engineers of existing single-phase systems to see 
What can be done in their districte with single-phase motors 
before they plunge into the expense of conversion to another 
system. A motor demand must be developed by every station, or 
ita days are numbered, for the public will not be content to forego 
the supply of motive power and to pay 43 d. to 6d. per unit for 
hting purposes, when the large power distribution companies get 
to work and offer energy for lighting at 3d., and for power at Id., 
ust outside the area of supply. It will be purely a matter of 
ess, and unless the small station can beat the large one in 
both price and quality, it must go. 
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lating to the motor loa by 
S s OSE the conditions under which 
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the remarkable success in this department bas bi E 
data are more recent than these quoted above, an Lebe tracto 
to add, still mere encouraging. Perhaps ae 15 x 15 pink 
the other single-phase stations; at any ra e, we hope 80. oem 
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The following particuls 
may be of use to engineers, 


the past four years bas beeu as follows :— pau 
: i Units sold units « ? 
seine ME for power. for power.. 
March, 1899 469,568 18,092 "S 2 
„ 1900 ns 617,414 5 " 1 
1901 88 754,952 73, E 
i 186.347 . 17 


(1,063,233) 


SIZES AND NUMBER OF MOTORS. 


Motors hired from Corporation 
(April 30th, 1902.) 
Total. 


1902 


Consumers’ own motors. 


— 


No. Size. Total. No. a eee 
1 H. ... H.P. | 11 -H. P. H. P. 
9 "e i T 16 1 „ .. 16 „ 
9 1 „ 9 3i 24 2 , . 48 „ 
2 2 ,.. 4 , | WE Gey hea, ee oe 
2 3 „ 6 „ 27 4 „ .. 108 „ 
A E y 15 6 , .. 90 „ 
9. 5 „ ux 10 3 8 T 
7 ë , 49 „ | 9 12 „ ..108 „ 
1 9 , 9 5 l i5 „ 11 
1 32 „ 32 3 ö l- 95- 28 45 
1 12 „ 12 „ | ] 35 uw 9 4 
1 25 „ D5- x. | 

41 motors. 1732 H P. | 114 motors, 5253 H.P. 


The total number of motors is therefore 155, with a rated power 
of about 700-H.P. Of these, about 130 are Langdon-Davies motors. 

The charges for electrical energy for the purpose of motors and 
cooking aud heating, supplied through separate meters, are 3d. 
per unit for the tirst average 12 hours’ consumption per week of the 
maximum demand, 2d. per unit for the next period of 18 hours, and 
1d. per unit above this quantity. 2 

When the consumer guarantees the use of his motor for 50 hours 
per week at the maximum demand, the charge is a fixed rate of 14d. 
per unit. 
Rates or HIRE or Morons. 


Tow speed type. 
a per quarter. 
8. 


13 

18 
1 5 
1 12 
2 5 
2 17 
12 3 10 


The Corporation have made arrangements whereby motors let out 
on hire are insured against external fire, and the rents given above 
include this provision. The rents also include an ammeter and 
minimum cut-out in the case of all motors above 4 B.. p. 


High speed type. 
Rent per quarter. 
£ s. 
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SOME DETAILS OF DIRECT-CONNECTED 
GENERATOR SETS. 


By WILLIAM H. BRYAN, St. Louis, Mo. 


1. THE results of a recent investigation into some details of the 
design and construction of steam-driven direct-connected generators 
may be of interest. The inquiry covered :— 

First. The procedure usually followed between the builder of the 
generator and the builder of the engine, in reaching an understand- 
ing regarding the detailed design of shaft and bearings. 

Second, 'The method of construction and final erection preferred. 

Third. The advantages and disadvantages of a shaft coupled by 
flanges, as compared with a continuous shaft. 

Correspondence regarding these points was conducted with a 
number of the leading engine and generator builders, and was sup- 
plemented by personal interviews as opportunity offered. 

2. There seemed to be a practically unanimous agreement to 
follow the general design and dimensions recommended by the 
Society's Committee on Standardisation of Engines and Dynamos 
in its fmal report at the New York meeting, December, 1901}. 
Pending the adoption of these rules, however, or where for any 
reason the case seems to demand special consideration, the following 
procedure is usually followed :— 

On receipt of the order at the works of the generator builder, a 
certified dimension print is prepared, giving the data which the 
engine man needs to design his shaft. This drawing shows :— 

A. The limit lines beyond which the engine parts must not 


extend. 


* Paper read at the Boston meeting (May, 1902) of the American 
Society of Mechanical Engineers. 
‘+ EnEcrBICAL Review, Vol. 50, p. 155. 
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71 The form which the shaft should have within the armature 
ider. 
Po The weights of revolving parts. 

D. The unbalanced magnetic pull for ,,-in. displacement, which 
might result from the armature getting a little out of centre, by the 
wearing of ings or otherwise. 

Usually the diameter of the shaft is left wholly to the engine 
builder, after putting him in possession of the data necessary to 
design the same intelligently. The custom is now almost universal 
of supporting the brush holder rigging on the generator frame, so 
that the engine builder is relieved of any responsibility on that 
account. Asa rule, , the engine builder furnishes the extended 
base, outboard bearing, holding-down bolts, and shaft keys 

3. The unbalanced magnetic pull (paragraph D above) is of 
decided importance, and its possible effect must not be overlooked. 
This pull may, of course, be in any direction in the plane of revo- 
lution, and it varies as the square of the displacement. It must be 
considered in determining shaft dimensions and bearings, as it may 
occur in a vertical plane, and thus have the same effect as additional 
weight of armature. It may also occur in a horizontal plane, and 
must, therefore, be considered in designing the bedplate and foun- 
dation bolts. 

Usually the generator builder makes his armature hub sufficiently 
thick to provide for considerable variation in the diameter of the 
shaft, as may be required by different engine builders. If, for any 
reason, the generator builder bas already fixed the bore of the 
armature, the engine builder is expected to meet that condition. 
If he cannot readily do so, the matter is one which must be taken 
up further for adjustment, or settled by the purchaser or his 
engineer. l 

4. On receipt of the above data, the engine builder is supposed 
to proceed at once with the design of a shaft suitable for the 
intended work. When completed, his drawings are forwarded to 
the generator contractor for checking and approval. On receipt of 
approved drawings the engine builder proceeds with the construc- 
tion of the shaft. 

As soon as possible after receipt of the shaft dimensions from the 
engine builder, the contractor for the generator prepares a pin 
gauge giving the exact dimensions of the bore of the armature hub. 
There is a general acquiescence in the recommendation of the 
Society's Committee that the engine builder make the necessary 
allowance for the press fit. A few builders, however, advise that 
the generator contractor provide the allowance when making the 
gauge, so that it will show the actual diameter to which the tinished 
shaft is to be turned. In justification of this position they claim 
that the allowance depends far more on the material of the arma- 
ture and the design of the hub than it does on the shaft. In most 
cases the allowances recommended by the Society’s Committee for 
shrink fit are considered ample, although one prominent generator 
builder thinks the allowance should be doubled. 

5. Sometimes there is a departure from the above plan of pro- 
cedure to the extent that the one whose work is furthest advanced 
makes the pin gauge, and sends it to the other, who governs himself 
accordingly. 

Although all generator builders claim, in advance of award of 
the contract, that they are prepared to furnish generator data to the 
engine builder almost immediately on receipt of order, there is 
almost invariably a serious delay in reaching an agreement between 
the two contractors. This loss of time is sometimes due to the 
necessary red tape" through which an order must pass before 
it reaches the construction department. Sometimes it is claimed 
to be due to delays in the mails. Sometimes the data are withheld 
pending the execution of the forma] contract by the proper officials. 
These delays are often serious when the work is of the “rush” 
order, and it seems that an effort in good faith should be made to 
avoid them. Is there any good reason why full data on standard 
machines—even including shaft gauges—should not be kept on 
band at the district offices for immediate delivery to the engine 
builder on award of contract? It has even been suggested that 
bidders on generators be required to file with their proposals che 
necessary shaft data. This would save much vexatious delay. It 
is, of course, presumed that the speed of rotation has been 
decided upon and agreed to by both parties when the contracts are 
closed. 

6. When the engine contractor returns his drawings of shaft to 
the generator builder the following information is supposed to be 

ven:— 

PE Direction of rotation—whether clockwise or opposite— when 
looking at the commutator end of the machine. 

F. Location of generator with reference to engine, whether com- 
mutator is on the right or left of generator when standing at 
cylinder and facing shaft. 

G. Further details, such as whether there are one or more cranks, 
whether they are solid forged or forced on, height of centre of shaft 
above floor, diameter of shaft, location of armature and fly-wheel 
in relation to bearings, dimensions and weight of fly-wheel, length 
of hub and cross-section of rim. 

Some difference of opinion exists as to the best method and place 
of erecting the armature on the engine shaft. The ordinary prac- 
tice for small and medium sized units is for the engine contractor 
to place the shaft in final position where the unit is to be used, 
after which the generator contractor presses on the armature, and 
completes the adjustment of the electrical machine ready for 
service. This necessarily involves some extra expense when the 
point of erection is at some distance from the bnilders’ shops, or 
where they have no local erecting gang. Furthermore, the work 
is always more expensive, and can never be as satisfactorily or as 
quickly done, as in the shops of cne or the other of the builders. 
There is & widespread sentiment, therefore, that either the gene- 
rator contractor should send his armature to the engine shops 


where it can be placed on the shaft by the engine builder, or that 
the shaft itself—in whole or in part—be shipped to the generator 
builder for the armature to be pressed on, the latter arrangement 
seeming the preferable one. This plan possesses many advantages, 
but is open to the criticism that extra freight charges are incurred 
and delays invited. 

7. The relative location of the two shops with reference to the 
point of final use would seem to be a factor in determining which 
shop should press the armature on. For a set destined for erection 
in St. Louis, for instance, the engines being built at Spri 
Ill, and the generators at Schenectady, N.Y., it would not be 
justifiable to sbip the engine shaft to Schenectady and return. 
The fact that as soon as the armature is attached to the shaft the 
whole becomes electrical apparatus, and takes a higher freight 
classification, has a bearing on the subject; also that there is an 
increased freight cost in dividing shipments instead of concentrating 
them. The contracts should state definitely who is to pay the 
increased freight cbarges. 

Trouble often results from the erection of the armature on the 
engine shaft at à distance from the shop, where competent men and 
suitable facilities are not always to be bad. This is particularly 
the case with centre-crank engines, where the crank pin may be 
sprung, unles a piece is fitted between the jaws of the crank before 
the pressure is put on. 

8. Several prominent builders recommend mounting the 
armatures on conical collars instead of the usual press fit. This is 
claimed to lessen the time of erection, obviate the chances of 
springing the shaft, and remove all danger of misfit Furthermore, 
if the owner ever desires to remove the armature, it becomes a 
simple and inexpensive matter. On the other hand, it is claimed 
by many large builders that the press fit is more rigid, distributes 
the strains better, is less expensive, and, everything considered, is 
superior. 

9. For many years I have specified that the engine shaft carrying 
the armature should be continuous, and not coupled by flanges or 
otherwise. This arrangement seemed to have the approval of the 
best engineers and builders on account of its superior rigidity and 
reliability, as well as tbe space required on the shaft. It is still 
preferred by most of the largest generator builders, although many 
of them do not object particularly to the coupled construction. 
Sometimes the use of the solid construction involves delay in 
getting the necessary forgings, as well as extra cost, if it is a rush 
order. Ordinarily, however, the coupled construction is the more 
expensive one, but some time may be saved by its use. I was sur- 
prised to find a large and growing sentiment among builders of 
centre crank engines in favour of the coupled form of shaft, the argu- 
ment being substantially as follows: 

10. The armature shaft being a short and simple structure could 
readily be sent to the generator shops for the armature to be pressed 
on, freight and boxing both being less. Time could always be 
saved, as it would only be necessary to fit the shaft, adjust it cen- 
trally in the outer bearing, then box and ship it, the main shaft 
being retained to complete the work of balancing, polishing, &c. 
There will be no danger of springing the shaft, as explained 
above. Earlier delivery of the complete engine could usually be 
made, as the engine shafts could be made in quantities, and kept 
in stock. When time is short the engine builder could complete 
all his work, except the extended shaft, whereas there is often a 
delay if a continuous steel forging is necessary. The entire engine 
can be completed—and even tested—while waiting for the forging 
for the armature sbaft, which on arrival can be finished up in a few 
days. Some builders are preparing to make up a stock of crank 
shafts with flanges finished solid on the end of the shaft ready to 
receive tha flanged armature shaft, which will be specially constructed 
in each case to fit the generator selected. The saving in time and 
expense is obvious. 

I have not been able to satisfy myself, however, that a coupled 
shaft is as desirable, everything considered, as the solid one, as the 
chances for inaccuracy and derangement appear greater. The 
increased space required is also often important, particularly in city 
plants There is room for argument on this point, however, and 
the hope for a full discussion is my principal incentive for present- 
ing this paper. 

1l. Is the overload limit of 25 per cent. recommended by the 
Committee wise? Most generator builders now guarantee their 
standard machines to safely carry 50 per cent. overload for one 
hour or longer. Should not the engine have a similar margin? 
Often the peak of the load lasts but an hour or so, and it is better 
engineering to run at reduced efficiency for this short period, rather 
than to invest a greater amount in a unit which will be underloaded 
for the rest of the 24 hours. This can be accomplished by a later 
cut-off, if the engine is structurally strong enough. Part might also 
be gained by running up the steam pressure a little, but this is not 
always permissible. 

It is to be hoped that engine and generator builders will promptly 
carry out their agreement as to early compliance with the details 
established by the Society’s Committee on Standardisation, 
that there will result great shortening in the time now necessary to 
agree on shaft data. May the day speedily come, also, when a 
similar agreement may be reached as to standard sizes of alter- 
nating and railway generators. 


Liverpool.— The B. of T. has directed Mr. A. P. Trotter 
to consult with various electrical and civil engineers in view of the 
proposed revision of regulations affecting the electric lighting and 
tramways of the Corporation. 


— 
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GAS POWER STATISTICS, 


Ar the recent Tramways Cengrese, figures were presented by M. 
Thonet, of Liège, on various subjects, including gas engines and 


ucers. 
mi Barcelona, where Crossley engines are at work, there are two 
of 165 K. r. and one of 300 H.. running at 180 r.p.m., and using gas 
from a rotating hearth producer of the Fichet and Heurtey system. 
Steam is supposed to be employed in the producer, and we presume 
that the gas analysis below was taken from steam-produced gas and 
not from & producer worked with an air blast, said to have been put 
in place of steam, for, as will be seen, there is too large a percentage 


of hydrogen. The gas analyses to :— 


Nitrogen ... T S .. 60 per cent 
Hydrogen syi ae .. 20 » 
Carbonic oxide ... T .. 20 5 
Carbonic acid ...'  ... .. 5t-to 7 ,, 
Hydrocarbons ... "is 2 t0 8 „ 


with a calorific power of 1, 200 to 1,300 calories per meter cube, or 
135 to 146 B. Th. U. per cubic foot. 

The gas, as produced, is cooled in a regenerator, which warms 
the air blast. It then passes through a coke scrubber and through 
filters of sawdust and of iron oxide, which is regenerated by expo- 
gare to the atmosphere every month. The average cost of main- 
taining gas engines and producers averages 0:026 to O' 06d. per 
KW.-hour, and is to be estimated st 0°05d. per Kw.-hour as a fair 
covering value. 

The coal consumption of producer gas engines has been found 
as follows :— 


At guarantee Under ordinary 
tests. working. 
Per eff. H.. 1:32 lbs. 1:485 lbs. 
» car kilometre e — e . . 198 „ 
„ EWw.- hour Jes — "m We WO as 
„ car-mile iri m — ae dec d 9. See 


Coal in 1900 cost 62 pesetas, or about 37s. 6d. per ton, but is now 
only about 298. 

In 1901 the consumption per car kilometre reached 0*9 units, or, 
say, 1:45 unita per car-mile. At present the consumption of screened 
anthracite is 1:87 Ibs. per Kw.-hour, or 2:66 lbs. per car-mile, the 
units per car-mile having come down to 1:21. 

Cylinder oil cost 3id. per Ib., which is about 2s. 10d. per gallon, 
while engine oil cost about 2d. per lb. 

The average consumption in 1901 was— 


Per effective H.P. ... .. 0°03 lb. = O0'09d. 
„ KW.-hour ues om . 0:048 „ = 0°13d. 
„ car-mile 2i ies .. 0059 „ = 0°177d. 


Since the oil has been collected, filtered, and used on the cars, the 
total consumption has been reduced by 25 per cent. 

With coal at 37s. 6d. per ton, the total cost of 1 xw.-hour iu 
Barcelona was ld. The author reproduces the conclusions of 
M. Wits as to gas power to the effect that the gas producer efficiency 
is slightly better than steam boiler efficiency, while the gas engine 
is far superior to the steam engine, so that the fuel consumption 
in the smallest plants with gas power is much less per unit than 
that v the largest plants of steam power even when employing 
superheat. 

e cost of the Barcelona station, including land, power 
house, car sheds, shops and stores, has reached £21 per kilowatt. 
The erection of the gas producers, engines, accumulators of 450 
ampere-hours capacity, gas holder and shops was £17,480, or £40 
per available kilowatt, the total cost per available kilowatt being 
£61. Thestation was erected in 1900, a period of high prices, and 
the present cost of producer gas plant would not exceed £28 or 
£31 per available kilowatt. 

On a small line of 144 miles known to the author, it cost £8,100 
to put up two sete of 250 H.P., or 185 kw. each, with producers, 
Doce holders, dynamos and water mains, or £24°32 per available 

owatt, The prices for steam plant reached £6,600, or £17:8 per 
available kilowatt, whence it would appear that the economy of gas 
plant must be sought in its working rather than iin first cost, and 
on this point figures are given showing a cost per kilowatt-hour of 
0'8 to 10d. for small power stations of 100 to 200 xw. capacity with 
coal at 12s. 6d. to 168. 6d. per ton, and of only 0:5to 0'7 for similar 
gas stations with coal at 25s. to 33s. per ton. It appears to be the 
practice of the Continental gas stations to use anthracite at a high 
po for gas production, and, we believe, it usually is brought from 

ales. The same station with coal at 12s. 6d. to 16s. 6d., would 
Tun for 0 4d. to 06d. per unit—showing the value of a producer 
that will work well with ordinary coal. If gas power is to become 
universal the gas producer will need to be one that can use 
ordinary coal, and the sooner this is recognised, the better it will be 
for gas producer makers. | 
W. H. B. 


THE REDUCTION OF ALUMINA BY MEANS 
| OF CARBON. 


A recent issue of the Journal of the Society of Chemical Industry 
contained an interesting note by S. A. Tucker and H. R. Moody on 

The Reduction of Alumina by Means of Calcium Carbide." The 
authors first describe an experiment in which & mixture of 100 
grammes of alumina, 112 grammes of lime, and 125 grammes of 


coke was heated in an electric furnace for 10 minutes with & current 
of 150 amperes at 70 volte. The carbide obtained was in no way 
peculiar, but along with it were found buttons of metallic aluminium, 
which on quantitative analysis proved to contain 99 cent. of 
aluminium with 1 per cent. of iron and mechanically enclosed 
carbon. Some 26 other experiments are also mentioned in which 
the proportions of the various ingredients and the volume and 
tension of the currents were altered ; metallic aluminium being 
discovered in certain cases but not in all.  Mesers. Tucker and 
Moody sum up the results of their research by asserting that 
“aluminium oxide is not reduced by carbon to any appreciable 
extent, even when both are heated to the extremely high tempera- 
ture of the electric arc. The addition of lime and the necessary 
excess of carbon forms an alkaline earth carbide, which is 
in turn decomposed; and being & body exothermic on de- 
composition it yields up a large number of calories, and thus 
raises the temperature to such a degree that reduction of the oxide 
takes place to an appreciable extent. The carbide may be made in 
separate fusion and added to the alumina, with or without carbon, 
but the presence of some carbon seems to increase the yield of the 
metal. The production of the carbide in a separate fusion would, 
however, be condemned on economic grounds. As regards time, 
anything over 12 or 15 minutes is prejudicial to good results, and 
converts the reduced metal to carbide in amounts increasing 
directly as the excess over the maximum permissible time increases. 
Aluminium carbide was found to be produced from the metal, and 
not the reverse. The results obtained favour the use of high 
amperage and voltage for not more than 15 minutes. The presence 
of both carbon and a carbide of an alkaline earth is required. Air 
should be excluded. The amount of alumina should be considerably 
in excess of the theoretical amount of coke.” 

In stating that aluminium oxide is not appreciably reduced by 
carbon even at the temperature of the electric furnace, Messrs. 
Tucker and Moody would certainly appear to have made too com- 
prehensive an assertion. The reaction between alumina and carbon 
is so extremely endothermic as to be very difficult of accomplish- 
ment; and for years it has been acknowledged to be practically if 
not theoretically impossible without the assistance of the electric 
current. Employing the latest and best thermo-chemical data 
available some six years ago, Dr. Richards has calculated that the 
lowest temperature at which carbon can reduce alumina is 1,980* C. 
—a heat sufficiently difficult of attainment in any non-electrical 
apparatus. So much energy, indeed, is absorbed in the reduction, 
that even a weak electric furnace fails to determine the reaction; 
but to the best of our knowledge, no responsible authority has 
ever denied the feasibility of chemically reducing aluminium oxide 
by means of carbon granted the production of a high enough 
temperature. W. Hampe (whose name Messrs. Tucker and Moody 
incorrectly give as Hempel ”) was referring only to such tempera- 
tures as can be obtained in combustion furnaces when he asserted 
the reduction to be impossible on thermo-chemical grounds, and he 
simply “assumed ” that it would not succeed at the “somewhat 
higher temperature” ‘of the electric arc. Richards, whom the 
present authors also quote on the same side, in the passage men- 
tioned by them was dealing with chemical or metallurgical pro- 
cesses alone: elsewhere he describes the electric current as an 
“almighty " reducing agent. Asa matter of fact, there is plenty of 
evidence that carbon will reducé aluminium oxide. Even in the old 
Cowles furnace, when for experimental purposes no copper was 
added to the charge, crystalline masses of nearly pure metallic 
aluminium and yellow crystals, consisting presumably of aluminium 
carbide, were obtained ; but so much metal volatilised, and so much 
loss was experienced in collecting the reduced aluminium into an 
ingot, that it was found impracticable to make the process a commercial 
success for the winning of elemental aluminium. Nevertheless it 
was possible, if only as a chemical experiment of no pecuniary 
value, to win elemental aluminium from the Cowles furnace; and 
that furnace was used merely to produce by electrical agency such 
an extraordinarily high temperature as to start a chemical reaction 
which could not otherwise be determined. In practice, copper was 
always employed in the Cowles process; but, although it no doubt 
assisted the operation to a small extent by virtue of the heat 
liberated during its combination with the reduced aluminium in the 
production of aluminium bronze, the main function of the copper 
was assuredly a physical one, asit formed a sol vent and collecting agent 
for the aluminium at the moment of liberation from its oxide. Again, 
more recently Moissan bas distinctly reduced alumina with carbon 
(Comptes Rendus, 1894, cxix., 935), obtaining small spheres of metal 
mixed with condensed crystals of alumina and graphite in his electric 
furnace with a current of 1, 200 amperes at 80 volts or less. He has 
plainly shown that reduction is simply a question of temperature, i.c., 
of current density in the furnace. Fused alumina may not be decom- 
posed by carbon, and even the vapours of the two substances may 
mix without reacting; but given a sufficiently great heat, reduction 
does occur. 

Messrs. Tucker and Moody are clearly right in saying that 
alumina is more likely to be reduced by caicium carbide than by 
carbon—this could be foreseen from thermo-chemical grounds, inas- 
much as calcium carbide is “exothermic on decomposition;" but 
their experiments do not justify them in denying the possibility of 
the other reaction, since all their testa were made under conditions 
ee to the interaction of aluminium oxide and carbon 

one. 


Cape Colony.—Two 380-H.». Westinghouse compound 
engines are to be sent out for driving and lighting work in the 
mines of the Indwe Coal and Land Company. 
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THE EFFECT OF ELECTRIC WAVES ON 
THE HUMAN BRAIN.* 


By D. McINTOSH AND J. GRAHAM-WILLMORE. 


UNDER the above title there appeared in the Electrical 
World and Engineer of February 22nd, 1902, an article by 
Mr. A. Frederick Collins, in which the author gives an 
account of experiments which show that human brains, as 
wellas those of living and dead animals, are sensitive to 
Hertzian waves, in that they exhibit the well-known 
* coherer” effect; and from these results he draws con- 
clusions regarding the effects which electrical storms can 
have on human beings, supporting his contentions with 
results which have come under his notice. 

These results seemed to us so very interesting, and at the 
same time the experimental methods seemed so defective— 
since Mr. Collins, in testing the coherer effect, had used a 
telephone, an instrument gauged by an organ having much 
less discriminating sensibility than the eye—tbat it appeared 
worth while repeating the work with apparatus which left 
small possibility of error. 

The apparatus for generating the waves was that ordinarily 
employed, and consisted of an induction coil operated by 
three accumulators. The secondary terminals were brass 
balls, about 2 centimetres in diameter, and the spark-gap 
during the experiment ranged from 2 to 5 centimetres. 
The terminals were directly connected to two plates made 
of sheet zinc, having a combined area of 1 square metre. 

In order to detect the waves and to test the apparatus before 
each set of experiments, coherers filled with metallic particles 
with the usual terminal wires, consisting, in this case, of brass 
rods 7 ft. long, were employed ; and to eliminate effects due 
to distance, f experiments were made with the coherers, 4, 10 
and 25 ft. from the induction coil. 

In series with the coherer were placed an accumulator and 
a Weston millivoltmeter, reading, by aid of its shunt, currents 
to milliamperes. The resistances of the coherers, which 
were carefully measured by means of Kohlrausch's apparatus, 
were in case of the three used, between 30,000 and 45,000 
ohms. These resistances changed after the passage of the 
waves for 10 seconds to 44, 5 and 5 ohms, respectively. 

Since we know the brain to consist of moist material, and 
the passage of electricity through it to be due to electrolytic 
conduction, it seemed not out of place to try the effect of 
Hertzian waves on solutions. For this purpose two solutions 
were used : one of zinc sulphate between amalgamated zinc 
electrodes, so as to avoid polarisation currents and enable 


the resistance to be measured with a Wheatstone bridge; and 
the other, & normal (0:6 per cent.) solution of sodium 
chloride between platinum electrodes. The cells containing 
these solutions were substituted for the coherers and the 
coil was started. 

Although these resistances could be measured to within 
yth per cent., the Hertzian waves could not be found to have 
any effect. 

In our experiments on brains, two pieces of apparatus for 
making contact were employed. The first consisted of two 
stout platinum plates, platinised to facilitate conductivity 
measurements, sealed into glass tubes and arranged on a 
frame so that the distance between them might be varied ; 
the second was made of two platinum wires sealed into glass 
tubes and kept exactly 1 millimetre apart. The resistances 
were measured either by the ammeter (with a potential 
difference of from 2 to 23 volts), or by -Kohlrausch’s 
apparatus, the current in either case flowing for only a few 


seconds. 
The following experiments were perfcrmed :— 


* This article is reprinted from the Electrical World. See also 
‘article by A. F. Collins in ELECTRICAL Review, May 23rd, 1992, 
. 845. 
z t Bose, London Electrician, 776, 864, 897. 1901. Phil. Trans., 1910. 
+ We might mention here that the astonishment of Mr. Collins 
in finding difficulty in measuring the resistance of a brain (an elec- 
trolyte) by means of a Queen testing set, will not be shared by those 
who bave attempted to measure such resistance with a direct 
current. The sudden swinging of the galvanometer-needle when 
an approximate balance was obtained is due, of course, to polarisa- 
tion currents, and is probably not affected by atmospheric elec- 
tricity. Such measurement can be made accurately and rapidly by 
means of au alternating current and telephone. (See Kohlrausch 
and Holborn: “ Leitvermogen der Elektrolyte.”) 


A cat was anssthetised with ether, an incision made in 
the median line and the bone cleared off the occipito-frontal 
aponeurosis. A hole (2 cm. in diameter) was then drilled in 
the parietal bone not far from the median line. The 
membranes were then cut away, the surface off the brain 


swabbed clean and dry, and the electrodes were introduced, 


at first at a distance of 75 cm. apart and afterwards 
1 mm. apart, so as just to penetrate the grey matter. The 
coil was then turned on. but absolutely no change in the 
deflection of the ammeter needle was observed, nor could 
any change in the resistance be noticed when measured by 


Kohlrausch's apparatus. The electrodes were then intro-: 


duced into the subjacent white matter. This also gave a 
negative result. The electrodes were then pushed down- 
wards and slightly forwards and inwards to a distance of 
about 3 cm., so as to reach the grey matter of the basal 
cerebral ganglia. Here again no deflection was observed. 

During this experiment the cat was kept fully under the 
influence of the an:esthetic, i.e., the ansesthetic was pushed 
to the usual anaesthetic“ or operative stage, as shown by 
the respirations being normal, the pulse slightly quickened 
and the corneal reflex abolished. At no time, however, did 
the cortex fail to respond to the stimulus caused by the make 
and break of the current. 

A fresh human brain, with the meninges practically intact 
(1161°5 gms. weight), from a woman just recently dead 
from cancer and absolutely free from contamination with 
any antiseptic, was the next subject for experimentation. It 
will be remembered that Mr. Collins affirmed to have 
obtained the most marked coherer effects with this material, 
and in view of this hopes were entertained for a refutation 
of the negative results obtained in the previous experiments. 
These hopes were, however, speedily shown to be vain, as in 
no part of the cerebrum, cerebellum or medulla, in spite of 
the most elaborate precautions, were observed the phenomena 
so definitely described by Mr. Collins, The dura and 
arachnoid were dissected off, the cerebral surface carefully 
dried of cerebro-spinal fluid and the electrodes inserted at a 
distance of 1 mm. apart to the following portions of the 
brain :— : 


1. Cortical grey matter of the ascending frontal gyrus, near its 


termination. 

2. Subjacent white matter, the grey having been previously sliced 
away in this region. 

3 and 4. Cortical grey and subjacent white matter of Broca's 
convolution. 

5 and 6. Cortical grey and subjacent white matter of gyrus 
angularis. 

7 and 8. Cortical grey and subjacent white matter of superior 
temporal sphenoidal gyrus. 

9 and 10. Cortical grey and subjacent white matter of ascending 


parietal gyrus, at about the level of the centre of the Rolandie 


fissure. 
11. The internal capsule, both of the motor (anterior limb) and 


sensory (posterior third) portions. 
12 and 13. Grey matter of the optic thalamus and caudate 


nucleus. 

14. The stris acustice on the floor of the fourth ventricle. 

15 and 16. Cortical grey matter and white matter of the arbor 
vite of the cerebellum. 

17. As accurately as possibly, the granular or rust-coloured layer 
of the cerebellum, which Mr. Collins found the most sensitive of all 


portions of the encephalon. 
18. Various parts of the pons, including most of the nuclei of the 
cranial nerves situated therein. 


A happy coincidence enabled the observers to endeavour 
to reproduce Mr. Collins’ results during a somewhat violent 
thunderstorm, which broke over Montreal during the noon 
of April 26th. A pigeon was hastily decapitated—the first 
animal at hand, since it was impossible to foretell how long 
the storm would last—the electrodes placed in position in its 
brain, and the ammeter carefully watched during the entire 
course of the storm for a deflection of its needle. Unfor- 
tunately, negative results were again encountered, as, though 
several flashes occurred, not the slightest trace of any cohering 
action in the brain was observed. 

It may be objected by Mr. Collins that the brain of a 
pigeon is so low in the scale of evolution—and his most 
marked results were with the highest brains — that no 
reaction could possibly be expected. If, however, a short 
excursion into the realm of theory be permitted, it might be 
argued that Mr. Collins explains the indisputable power that 
various individuals have of predicting the advent of an 
electrical storm, upon the ground that the brains of these 


rr 
at: 


E FISOGNi. P 


Ww 


To Eba uo Fh. kb om gu [fe 


—— oknnmummmm————————————————————ÁnÁ «˙—ͥ —%ð WÜ·— ã,9-dᷓ 


vol. 51. No. 1,288, Avavsr 1, 1904.] 


individuals are specifically affected by the advance guard of 

Hertzian waves sent ont by that storm ; that this condition, 

when the higher psychic centres were alone affected, 
resulted merely in fear or a vague feeling of uneasiness, but 
that when the medullary vital centres were affected, it resulted 
in some pathological condition varying from pain to actual 
death itself. 

It has often been noticed upon the approach of a 
storm, long before the first flash be seen or the firet distant 
roll of thunder be heard, that birds show unmistakable signs 
of fear, or of a premonition of evil. They suddenly become 
hushed, not a note of song is heard, and they all huddle 
together as if for sympathy or mutual protection. Surely 
the same agency, whatever it may be, must be at work 
upon the brains of birds and upon susceptible human beings. 
If so, it seems reasonable to argue that the brain of a bird 
should be a singularly fit subject for an experiment of this 
natare. 

A cat was again chosen for the next experiment; it was 
decided to ascertain whether or not the depressing action of 
the ether upon the sensorium was responsible for the negative 
results hitherto obtained. Accordingly, after exposing the 
brain in the usual manner in the ectosylvian region, the 
electrodes were inserted and a preliminary trial made, with, 
as before, a negative result. Upon this occasion Dr. Wesley 
Mills, Professor of Physiology in the University, kindly lent 
his presence both as an impartial observer of the phenomena 
manifested and in the capacity of an expert superintendent 
of their physiological aspect. The cat was then allowed to 
recover from the arsesthetic until all reflexes were established 
and a certain amonnt of voluntary movement noted. 

The grey cortical matter, the white, the internal capsule, 
and the basal ganglia were then in turn tested, with, as 
before, absolutely negative results in each case. The bone 
was then replaced—the cat being then under the influence of 
more ether—the wound sewn up, dressed, and the cat allowed 
to recover. 

En passant, it may be observed that during this operation 
the characteristic twitching of the muscles mentioned by Mr. 
Collins, as occurring only during the emission of the waves, 
was repeatedly noted. This twitching, as any anesthetist 
knows, is by no means uncommon ; it occurs either at the 
commencement of, or more usually during the recovery from 
anesthesia, and it seems unnecessary in this case to call in 
the aid of electricity to explain what is, after all, a purely 
pharmacological condition. 

The various functions of the brain have been regarded as 
controlled by centres, each of which has its own work and 
definite status in the economy of the organism. These 
centres“ are susceptible to the action of drugs, particularly 
to the depressing action of the alcohol group, to which ether 
belongs. In each case the highest—or more lately evolved 
—centres are the first to be influenced, the lowest, the great 
vital centres of the medulla, the respiratory, cardiac and vaso- 
motor centres, are among the last. This must necesearily 
be so, since they are essential to life. 

_ The action then of ether consists in a transient stimula- 
tion, followed by a progressive depression and later paralysis 
of these centres, in a descending order—the highest being 
the most susceptible are also the last to recover their normal 
functions. 

Voluntary motion of all kinds may be regarded vaguely as 
the composite result of two main centres, a stimulating ” 
of which the function is to set the neuro-muscular apparatus 
in operation, and an * inhibiting " which governs and co- 
ordinates the movements performed by regulating the nerve- 
impulses sent out by the former. 

Among the highest centres of all are the inhibitory of all 
kinds, and a condition is easily conceivable in which the 
centres co-ordinating or inhibiting the action of those 
muscles, would be inactive, while the lower stimulating 
centre—either recovering sooner or succumbing later—would 
have full play. This would cause in the muscles, which it 
pum; an inco-ordination of movement, i. e., it would run 
riot. 

This is well shown in the talkative delirium of a patient 
recovering from ether, in which spasmcdic contractions of 
other muscles are an earlier symptom; the freedom of 
speech of a man under the influence of alcohol is also 
another case in point. Moreover, similar twitching— 
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amounting in some instances even to convulsions—is seen 
in cases where there is an anemic condition of the brain 
from any cause, resulting in imperfect nutrition. Mr. 
Collins seems to have been much impressed, too, by the 
death of a delicate and nervous child, occurring immediately 
after a flash of unusual severity, and to regard mere fright 
asa by no means sufficient cause therefor. Mr. Collins may, 
or may not, be aware that death from “ psychic shock " is by 
no means an uncommon accident, under conditions which 
absolutely preclude the very possibility of atmospheric 
disturbances being the causative agent. 

Death in these cases is usually due to a sudden reflex 
depression of the medullary centres—any kind of sudden 
mental impression, provided it be of a sufficiently violent 
nature, proving an effectual initial stimulus. Thus patients 
often died, in pre-anssthetic days, immediately upon the 
first incision, and one case, at least, is on record in which a 
French surgeon (Desault*) * drew his finger-nail over the 
perineum of a patient to mark the line of incision, when the 
patient suddenly gave a cry and was dead.” Cases of this 
nature tend most strongly to the conclusion that fright, and 
fright alone, can cause death. 

In conclusion. the theory advanced by Mr. Collins as 
regards the peculiar nervous phenomena evidenced by various 
people, especially those of a neurasthenic disposition, during 
an electrical storm, is undoubtedly most suggestive ; but the 
present experimental evidence seems to show it to be far too 
speculative for it to be regarded even in the light of a work- 
ing hypothesis. 

It only remains for the writers to express their sincere and 
heart-felt thanks to Prof. Rutherford and Prof. Wesley Mills 
for the loan of apparatus and much kindly interest and 
encouragement. 


L.C.C. ELECTRIC TRAMWAYS. 


ALTHOUGH little is heard about it, the work of reconstruct- 
ing the tramways between Westminster and Tooting is 
making rapid progress. About six miles of track have been 
completed, and Messrs. J. G. White & Co., who are respon- 
sible for the whole of the work, are advancing at the rate of 
800 ft. of track per day. It is worthy of note that the work 
is left in a completely finished state ; not only are the insu- 
lators put in place, but the working conductors themselves 
are permanently fixed in position as the track is completed. 

Only one of the tracks is dealt with at a time, the other 
being left intact for the use of the horse cars until the adjoin- 
ing conduit track is finished, after which the cars are 
diverted to the latter, and the second track is reconstructed. 
Until recently the whole of the traffic was carried on with 
the single track and temporary turn-onts; but so much 
difficulty and deiay was incurred with this system tlat the 
contractors have cut the Gordian knot by laying a 
temporary track alongside of the whole length of track 
that is “up,” so as to carry on the traffic without inter- 
ruption. The temporary track consists of flat rails laid on 
the surface of the roadway. | 

Contrary to expectations, the trouble with pipes in the 
roadway has so far been comparatively unimportant, doubt 
less in part because the work was begun at the suburban 
end cf the route; happily, trial excavations at points nearer 
Westminster indicate that even there, less difficulty will be 
met with than was at first anticipated. Thanks to the 
willing co-operation of the local authorities with Messrs. 
J. G. White & Co., great expense has in some cases been 
saved by accommodating the track to the existing conditions. 
For instance, three very large water mains were found 
occupying a considerable space in the roadway, between 
the southern terminus at Tooting and Clapham Common ; 
by slightly diverting the course of the tracks at this part of 
the route, it was found possible to entirely obviate removal 
of the pipes. 

It will have been noticed in our last issue that the L.C.C. 
has awarded to Messrs, J. G. White & Co. an additional 
contract for about. 4 miles of track, comprising three short 


* Sollmon. Text-book of Pharmacology. 
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sections, the reconstruction of which the Highways Com- 
mittee regards as urgent. These contracts were settled on 
the same terms as previously existing contracts, without 
waiting for fresh tenders. The most interesting section 
is that which connects with the Brixton cable system 
at Kennington; the latter will be converted as soon 
as practicable, but in the meantime the cable will be 
retained, ard the cars will be equipped with both 
ploughs and grips. We shall fully illustrate the plans for 
this arrangement when they are completed. 

The feeder cables form the subject of a separate contract 
with the same firm; they are to be carried in ducts under 
the footpath at the side of the road, and the work of laving 
them is about to commence. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may he obtained of Messrs, W. P, Thompanr. 


and Oo., 829, High Holborn, W. C., and at Liverpool, price, pos free, 9d. 
tin stamps). 


10,940. “Improvements connectod with Incandescent electric lamps.“ J. Swin- 
burne. Dated June 16th, 1900. Relates to incandcecent lamyps.— Non-oxidisable 
heaters for starting refractory incandescence bodies are made from a conducting 
material such as graphite, carbides, silicides, silicon, tungsten (prepared by 
electrolysis of a fused tungstate), or other metal, in powder, mixed with non- 
conducting material such as kaolin and felspar, or clay preparcd for making 
china. The mixture is kneaded, squirted into thin rods or spirals, dried, and 
baked, The temperature may be bigh enough to vitrify the material, or the 
cen be dipped in boracic acid or other glazing material in water and tired. 

claim. 


10,974. ‘improvements in electric accumulator electrodes and plates.” A. Ricks. 
Dated June 16th, 1900. An electrode is made up of athin plate of vulcanite, 
aluminium, or other material, to which is app ied a layer of active material in 
a hard granulated con: ition, the attachment being effected by an adhesive, or 
in other ways. This layer serves as the means of attachment to the bulk of 
the active material, which is applied to it in the usual way. The connections 
consist of thin perforated strips or plates of lead, which are simply laid against 
the face of the active material, and pressed against it by springs of rubber or 
other insulating material, the object being to avoid the inconveniences resulting 
from the soldering of the connections. ö claims. 


10,977. ''imprevements Im colourieg or decorating brass, ccpper, and other 
metallio objects, enoaustie and other tiles, or china or porcelain wares." D.8$inciair. 
Dated June 16th, 1900. Coloured surfaces are produced electrolyticalls on 
metal by making this the anode in an alkaline lead or lead and copper solution. 
The process is applicable to brass, copper, and other metal art'cles, or to 
encaustic or other tiles, china, porcelain, stone articles, or other fictile ware, 
pene) faced with metal by electro-depositing copper, fritting on foil, or 

eating in vapour of nickel carconyl. 3 claims. 


10,999. “An improved automatic fire alarm apparatus." N. G. Lyngaas. Dated 
June 16th, 1900. Relates to an arrangement for closingan electric bell circuit 
when the temperature exceeds acertain limit. A plate is cemented by wax to 
a disc of wire gauze fixed over an aperture. When the temperature is sufficient 
to melt the wax, the plate is pulled up by the spiral spring, and thereby permits 
two contact-picoes to meet and close the circuit of an electric alarm bell. 
9 claims. 


11,003. "'' Improvements in electric raliways on the third rail or surface contact 
system.” H. N. Lake. (Communicated.) Dated June 16th, 1900. Relates to 
electric railways and tramways on the sectional conduc'or or third-rail system. 
24 claims. 


11,000. "improvements in secondary electric batteries." H.R. Lake. Dated 
Jure 16th, 1900. The electrodes are each made up of a frame which consists of 
four bars, whieh may be made of non-conducting material, preferably cedar, 
and are joined together as shown. On this frame, but separated from it by a 
strip of wood, is placed a bar of lead provided with parallel rods, which pass 
through holes in the wood strips and through another strip of wood, and their 
lower ends are then clinched into heads to hold the whole in place. Two per- 
forated plates of celluloid, or the like, are slid it to grcoves formed in the four 
bars, one plate lying on each side of the rods. The celluloid plates serve to 
hold the active material in place. 8 claims. 


11,011. ““Improvements In electrical switches and cut-outs for heavy currents and 
high potentials.” H. W. Clothier, Dated June Isth, 1900. The contacts are 
formed of metal blades or lamine, which are arranged in parallel when the 
circuit is c osed, but are in series at the moment of breaking. 8 claims. 


11,022. ''An slectrioal apparatus for adjusting tramrail joints.” J. E. Macaulay. 
Dated June 16th, 1900. Points and switches operated from the tramears. The 
point tongue is thrown by a pivotted lever with trough-shaped end lying below 
the groove of the rail and actuated by an L-shaped bar on the vehicle. This 
bar is raised and lowered by aspring and electro-magnet, and it is turned to the 
right or left by an arm engaging with springs, which are compressed by the 
cores of the magnets. The magnets are excited in that order by co tacts on a 
shaft operated by the driver, which complete the circuit through the con- 
ductors after the cam-operated contact has becn lifted to connect the supply. 
The common retura is broken by the arm which turns the I.-bar when the 
latcer has thrown the tongue. The arm and magnets are carried from the axle 
of the vehiole. 8 claims. 


11,026. ‘* Improvements In cord-grips for electric light fittings.” A. P. Lundberg 
and G. C. Lundborg. Dated June 18th, 1900. Acord-grip consists of an internally- 
screwed part with two longitudinal grooves to receive the two conductors 
separately, and & plug or nut is screwed thereon and holds the conductors in the 

ves. The screwed part may project from a flut surface, against which the 
conductors may be clamped by the plug or nut. S claims. 


11,066. ‘ Improvements in the manufacture of lead-covered cables." H. 
Ca . Dated June 15th, 1900. Lead sheathing for conductors contains a 
small portion, about 4 per cent., of the antimony to increase the hardness and 
reduce the specific gravity. 1 claim. 


11,101. ‘‘Improvemonts relating to the magnetic properties of iron and steel.” 
F. W. te Tall. (Communicated). Dated June 19th, 1910. The permea- 
bilities of round rods of magnetic material, such as iron, or steel 
are measured by an instrument, sopplied with measured electric cur- 
rents. A specimen is clamped on one end of an iron yoke, the other 
end of which is provided with a sliding iron piece movable by a micrometer 
screw. A split iron disc is clamped tlush with the end of the specimen 
of a screw, an air-gap and piece are surrounded by two coiis provided 
with a pointer, is pivoted in a care to indicate the existence of 1 agnetic 
leakage from the disc. Such leakage is stopped by adjusting the Jength of the 
air-gap by the micrometer screw; the magnetic fluxes through the air-gap and 
apecimen are then the same, and the permeability of the specimen is obtained 
from the micrometer reading and other data. ‘The needle may be magnetised 
and controlled by a magnet to render it more sensitive. Other means for 
detecting the magnetic leakage may be used. The Provisional Specification 
mentioned the measurement of the ourrent by a meter marked to directly indi- 


cate the magnetising force produced. It also refers to use of the instrament for 
measuring magnetic hysteresis, and to modiflcations in which the air-gap is 


concentric with the specimen, or a second specimen forms the return path. 8 
claims. 


11,120. ''improvements In patterns or designs for electrically reguiating the 
operation of card-punching machines, embroidering machines and jacquard and 
other looms.” E. Edwards. Dated June 19th, 1900. Patterns or designs for 
electrically regulating the operation of card-punching machines, embroidery 
machires, and jacquard and other looms are formed of a series of insulated 
portions each of which is included in a separate circuit. 11 claims.. 


11,107. “improvements la ploughs for conduit electric raliway cars.” J. B. 
Gottsherger. (Communicated.) Dated June 10th, 1900. Relates to electric 
railways and tramways on the conduit system. The ploughs are so provided 
with two sets of shoes so that the lower set can be dropped, and tbe upper set 
brought into action when required. 11 claims. 


11,190. ‘Improvements In switches for high-tension eleetrio ourrests." Siemens 
Bros. & Co. ated June 20th, 1900. Relates to switches for high-potential 
currents in which the are is extinguished by drawing it within a tube of 
insulating material, The figure shows a double-pole switch in which the 
contacts are connected by a rod. The insulating tube is fitted with a metal 
ring to assist in cooling or preventing overheating of the tube. 1 claim. 


11,206. ‘“Improvoments in electric switohes and like apparatus for mokiog and 
breaking eloctric cirouits.“ G. W. Partridge and G. K. B. Elphinetone. Dated Jone 
20th, 1900. The switch is held in its closed position by a catcb, which is 
released by electro-magnetic means should an abnormal current flow. The 
switeh arm is pivotted and carries two pawls, one having a tail piece adapted 
to engage & stop and hold the switch closed against the action of & spring boli 
or of a weight. The other pawl is normally held against a stop by a spring and 
carries a pin arranged in the path of an arm connected to the handle. A sole- 
noid is earried by the switch arm, and carries the current when the circuit is 
closed. The core carries a rod passing between the pawls, and is fitted witha 
collar adapted to strike against the projecting parts of the pawls. With an 
abnormal current, the core is raised, and the tail detached from the stop. The 
switeh cannot be held closed by the handle, as the pin will be held clear of 
the arm. To open the switch by band, the handle is fitted with a tail piece, 
adapted to operate the pawls when the handle is moved down. 4 claims. 


11,207. *''Improvements in or relating to the distribution ef electricity.” L. 
Andrews. Dated June £üth, 1900. Relates to systems of distribution in which 
step-down transformers at sub-stations supply tbe distributing network, 
Means are provided for cutting out the transformers at periods of light load, 
the low tension current being supplied direct from the central station. In the 
preferred arrangement, the switches are operated by hand for cutting out the 
transformers, but are closed automatically when the high tension current is 
supplied. 5 claims. 


11,208. ‘‘Improvements la electrical signalling apparatus.” F. J. Warden- 
Stevens. Dated June 30th, 1900. Relates to the type of signalling apparatus 
in which the transmitter or the receiver comprises a magnet, a soft iron 
body, and a coil, or coils, so arranzed that by relative movement of the 
parts au alternating current is generated in the coil, and may be employed 
for ringing bells, Kc. The object of the invention is to increase the rate of 
change of magnetic flux through the coil, and thereby render the apparatus more 
powerful. 6 claims. 


11,217. “Improvements In the method and material for covering electric cables, 
conductors, or wires with insulating material." G.E. Heyl-Dia. Dated June 20th, 
1960. Conductors are insulated by applying to the wires one or more layers of 
Composite material consisting of sheets of vuleanised rubber or other suiteble 
insulating material, such as vulcanising bitumen rubber compositions or 
substitutes, paper, tape, AC., coated on one side with pure—i.e., unvul 
canised~rubber, whether pigmented or not. This material may be used in 
the method of coating described in Specification Nos. 8, 29 and 8,290, a.D. 
1900. 3 claims. 

11,260. “improvements in electric accumulators aud in electrodes therefor.” 
A. Tribeihorn, Dated Jure 21st, 10. Relates to bi-polar plates in which the 
Opposite sides of the plates are of opposite polarity. The invention consists 
partly in providing a layer of an impervious solution or material, such as 
caoutchouc, in the middle of the active material, to oppose the passage of the 
ions. "i letwosurfaces of the active material are in electrical contact by means 
of strips of lead, and the whole is held in place by a light frame of glass or 
ebenite provided with internal grooves of the shape shown. A rubber ring 
serves to hold the plates in place in the cell. 4 claims. 


11,263. ‘Improvements in or relating te electric lamps and fittings thereter.” 
H. Hirst. Dated June 21st, 190. Supporting lamps on posts for street lighting 
or other purposes. The lamps are carried by releetors on a cover, which can 
be turae up about a hinge pin on a upporting-arm to afford access to the 
interior of the globe. The globe is carried by a ring on pivots between the 
supporting arms, The cover may be fastened down by a screw or otherwise. 


The conducting wires are passed through the arm, round the hinge pin and 
through a tube. 1 claim. 


11,264. “improvements in or relating to switohboarde for electric distribution." 
H. Hirst. Dated June 21st, 1900. A switchboard is built up of a number of 
separable bases or elements which are connected to the bus-bars. 2 claims. 


1,272. Improved means of, and apparatus for, proventing the premature starting 
of electrie motors or the like used in connection with electric lifts." J. Hofbauer. 
Dated June 21st, 1900. Relates to (1) apparatus for preventing the starting of 
the motor solong asa well door is open, aud (2) means for gradually starting the 
motor as the door is shut. Each well door carries an arm through which, anda 
contact, the motor circuit is completed when all the doors are closed. When 
any one door is open, the circuit is broken. All the doors being closed except 
one, the closing of this completes the circuit in succession through the contacts, 
thus gradually cutting out the resistances and starting the motor. 1 claim. 


11,287. Improvements in or relating to condults for elestric poudwotors.” F. 
Jones. Dated June 21st, 1800. Relates to the class of conduits described in 
Specification No, 12,853, 4 b. 199, and consists in forming the joints witb sockets 
other than of parts of circles or ellip-es, and baving the upper surface open for 
a less extent than the maximum width. à claims. 


11,340. ‘ Improvements In and connected with eleotrie elocks.” M. Fischer. Dated 
Jure 22, 1900. Kelates to electric clocks; synchronising apparatus and escape- 
ments. 9 claims. 

electrie 


11,344. '' Improvemenis in the manufacture of filaments for Incandescent 
lamps." W. I. Voelker. Dated June 22nd, 1900. Relates toincandescent lamps. 
Filamenta are made o! carbides such as those of uranium, titanium, ziroonium, 
and beryllium, singly or mixed. In one method a fibrous cotton thread or 8 
squirted cellulose thread is made chemically clean, and soaked in & solution of 
chloride, acetate, cyanide, or other readily-decompoaable salt of the metal ; 
titanium-tricthylphenyl or titanium chloride dissolved in alcohol and benzene 
is recommended. The thread is dri-d, and amnioniated if a salt of a mineral 
acid has been used. It is wound in layers on a paper cylinder, with rice PR 
between the layers, and dried for 12 hours at temperatures rising to 400° It 
is then packed with powdered carbon and carbide in a closed crucible, made of 
annular form to equalise the heating, the crucible being placed on an open 
stand to admit hot gas to its central opening; the crucible is gradually heated 
to intense white heat, and allowed to cool. The carbonised thread is next 
drawn throu;h an electric are to convert it into carbide, nearly at the tem- 
perature of fusion. The arc is formed in an atmosphere of hydrogen, or Va ur 
of a hydro-carbon, or of the metal forming the carbide. In modified me ods 
a carbon filament may be first passed through an arc to convert it into graphite, 
and is passed through an arc in a metallic atmosphere to convert it into carbide. 
The finished filament is cut and bent into horseshoe form, and mounted in 


bulbs. The invention also describes an arc furnace for the above-desoribed 
process. 5 claims, 


11,368. “improvements In or connected with electric batteries. M. U. Wollaston 
and T. V. Sherrin. Dated June 22nd, 1900. The invention relates to an elec- 
trode, and consists of a belically-wound strip of lead, in which are a number of 
holes, and around, and in which the active material is packed, the whole being 
cevered by & perforated tube of ebonite or the like, The tube may be split as 
shown, or may have overlapping edges, or may be a complete tube with end 
rings to keep it in place. 1 claim. 
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TRANSFORMER PATENT LITIGATION 
IN AMERICA. 


OnE sign of the growing importance of the electrical 
industry may be four d in the fact that, both in this country 
and in America, a very large proportion of the patent cases 
in the law courts are concerned with patents for electrical 
inventions. The industry, in spite of its robust condition, 
is still unmatured, and the applications of some of the 
leading principles are still the subject of patent rights, so 
that among manufacturers it is a matter of great importance 
to possess, if possible, a “ master patent for machines now 
coming into general use; and it is equally important for 
other manufacturers to prove that their machines are not 
infringements of such patent, and that it, if valid at all, 
must be interpreted in a strictly limited sense. Thus to 
litigation of this character there attaches very considerable 
interest, not restricted to the litigants, but extending to all 
connected with the industry. | 

A year ago we described in our columns such a case, in 
which the Westinghouse Company in the United States sued 
the Saranac Electric Light Company upon the Stanley 
patent of March 1st, 1892, granted upon an application filed 
August 15th, 1888, and claimed that the transformers 
manufactured by the defendants were infringements of that 
patent. In this case the plaintiffs were successful, and the 
judgment in their favour not only upheld the validity of 
their patent, but seemed to go far towards making it a 
‘master patent.” Encouraged by this success, the owners 
of the patent promptly brought a fresh action against 
another company, and the decision of the Court of First 
Instance in this second case has very recently been given. 

It will be remembered that Stanley in his patent laid 
down the principles to be followed in the construction of 
transformer coils, so as to avoid loss of energy in the 
primary cireuit when the secondary circuit is open. He 
pointed out that the primary wire should be of such length 
that the counter electromotive force of self-induction should 
equal the electromotive force applied at the terminals of tbe 
primary winding ; and he explained that he obtained this 
result in practice by first choosing the percentage of efficiency 
to be obtained and then applying such a length of primary 
winding that the difference of the applied and the counter- 
potential, multiplied by the current in the converter, should 
equal the predetermined loss of energy inevitable upon con- 
version. In the first case this Stanley rule," as it was 
called, was much discussed. The Court held that it was “ a 
part of the invention disclosed and claimed in the patent— 
indeed, it would seem to be the main object of that inven- 
tion.” In the second case, now decided, the discussion all 
centred upon the interpretation which ought to be placed 
upon the earlier decision; whether, or not, the Court had 
in that case imposed the limitation of the “Stanley rule” 
upon the claims of the patent then in litigation. The case 
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came on before Judge Colt in the Circuit Court of the 
United States, District of Massachusetts, and although we 
have not a full report of his decision, enough has been 
reported in the American technical] journals, which recently 
arrived in this country, to enable us to learn how the matter 
now stands. We are not concerned with the defendants’ 
machine; the real point of interest is the interpretation of 
the Stanley patent, and to that we confine our attention. 

The plaintiffs contended that, although Stanley had to 
describe one method by which the proper length of wire was 
determined, his patent was held to cover the transformer 
described irrespective of the “rule” by which the length 
of wire is obtained, and that that decision made this patent a 
controlling or master patent. The defendants, on the other 
hand, maintained that it was clear from the former decision 
that the “Stanley rule" is inherent in his invention, and 
that his claims are limited by this rule. A peculiarity of 
the case is, that the plaintiffs maintained that in the Saranac 
case the transformer made by the defendants did not in fact 
embody the “Stanley rule,” and that, therefore, the Court 
must hold that the transformer of the present defendants 
also came within the Stanley invention. The judge’s finding 
on this contention is that it must be held that in the earlier 
case the defendants’ transformer contained the Stanley rule ; 
otherwise there would be the illogical conclusion that “on 
the question of validity, the Stanley patent is limited by the 
Stanley rule, while on the question of infringement, there is 
no limitation ; in other words, a transformer may be outside 
of the monopoly secured by the patent and still infringe the 
patent.” Judge Colt finds that the Stanley rule is the main 
contribution made to the art, and that it constitutes the 
most essential part of his invention. He disagreed with the 
plaintiffs’ contention that it was Stanley's discovery of the 
proper length of wire which constituted his invention; or 
that the invention is for a transformer having a proper 
length of wire; or that the Stanley rule is no part of the 
invention claimed, but only one method of determining the 
length of the wire. In his opinion the Court expressly 
declared that the Stanley rule is the main part of the 
invention claimed ; and limiting the claims by this rule, he 
has refused the motion for a preliminary injunction against 
the defendants. 

We are without particulars of the transformer alleged in 
this case to infringe the Stanley patent, so it is a little 
difficult to follow these distinctions between the transformer 
without the Stanley rule, and one with that rnle embodicd in 
its construction; but it is evident that the effect of the 

decision is to put a much narrower interpretation upon the 
Stanley patent than was generally thought to have been 
made by the Court a year ago in the Saranac case. This is, 
no doubt, a matter of great importance in view cf the large 
use of transformers to-day in systems of distribution. It 
will be remembered that an attempt was made in this country 
three years ago to prove that the Zipernowski-Deri patent for 
the ccnnection of transformers in parallel across the primary 
mains was a master patent, but that the Court found that 
the patent was invalid. 


Lassen THE, article by Mr. Rankin Kennedy, 
Discount. which we publish on another page, deserves 

the close attention of manufacturers of electrical machinery ; 
the views contained therein are in the main similar to those 


» 


which we have ourselves expressed with regard to technica] 
education. We believe that matters are mending in thig 
respect, and that manufacturers are realising that a five or 
feven years’ apprenticeship, of the old-fashioned type, is not 
the fo'e essential to the equipment of a capable engineer. 
This idea has held sway £o long that its uprooting is a painful 
and tedious process; painful, by reason of the loss of 
business, and tedious because of the immense difficulty met 
with in opening the eyes of employers to the fact that their 
own training was not the best. One result of the last 
mentioned circumstance has been the foundation of 
numerous new concerns, well-equipped with enthusiastic and 
scientifically trained leaders, eager to seize upon the newest 
improvements and with minds free from the“ set” resulting 
from many years of working in a groove. All this tends to the 
good of the industry ; those who will not exert themselves 
to keep up with the race must be content to fall out, and to 
give place to better men. for the course of evolution cannot 
be stayed by prejudice and conceit. 


IN our issue of July 25th we published 
a summary of an article from an Italian 
paper on the trials wbich Mr. Huber, of 
the Oerlikon Company, is carrying out with a locomotive 
fitted with single-phase alternatirg current motors, with a 
view to applying this system to traction on main lines, The 
method of control with which he is experimenting is similar 
to that proposed by Messrs. Mordey and Jenkin in their 
paper before the Institution of Civil Engineers, which 
we dealt with in our issue of February 28th last. The 
single-phase system is at present being installed experiment- 
ally on a railway 20 miles long in America in Northern 
Michigan, and, at the same time, an American syndicate is 
taking up the Ganz system to push it in America. It will 
be very interesting to watch the results which will be 
obtained in Europe and America with these systems, The 
elaborate and costly experiments at Zossen do not seem as 
yet to have brought about any very great resulta, nor is it as 
yet contemplated to transform any main lines in Europe to 
electric traction. We see no reason, therefore, to change the 
opinion to which we gave expression in our leader on 
Messrs. Mordey and Jenkin’s paper. The suggestion of 
operating long-distance lines is one which all who have 
any practical acquaintance with the subject know to be 
somewhat premature, and the directors of railway com- 
panies hesitate to consider electrical schemes for operating 
any portion of their main lines. The opinion which we 
have always held is that our railway companies should at 
once proceed with the electrification of their suburlfan lines 
in the neighbourhood of such large centres as London, 
Manchester, Liverpool, Glasgow, Newcastle, &c. In 
this connection it is interesting to note that the 
North-Eastern Railway Company appears to hold the same 
opinion, as it is at present calling for tenders to electrify 
some of its lines round Newcastle, and is going to spend 
nearly £100,000 on the experiment; power for operating 
the lines will be obtained from the existing power plante at 
Newcastle. This experimental line will probably be operated 
on the third-rail continnous-current multiple-unitsystem. The 


Electricity 
on Main Line 
Railways. 


line under consideration is a loop extending from Newcastle 


Central rid Wallsend, North Shields, Tynemoutb, Backworth 
and Gosforth back to Newcastle Central, with a branch from 
Gosforth to Ponteland. The total length to bé equipped 
consists of about two miles of four-track road, 35 miles of 
double track, and four miles of single track; and it is pro- 
posed at present to operate 50 motor coaches and 30 trailers, 
the trains being usually made up of two motor coaches 
with a trailer in the centre of the train. 

We do not wish to retard progress, nor do we hold that 
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electric traction will never supersece steam locomotives on 
our main lines; but we do not think that this is likely to 
happen for some years to come, at any rate as far as this 
country is concerned, on account of the low price of, good 
fuel and the absence of water-power. With the adoption of 
‘electric traction on our suburban lines the case is quite 
different, and within the next two or threc years we expect to 
see electric trains running to Richmond and Wimbledon, 
and probably as far as Tilbury, in connection with the 
Metropolitan District and Metropolitan Railways. The com- 
petition of the County Council trams and the West London 
and other lines now running or under consideration will 
force our London railway companies to accommodate their 
systems to modern requirements, so as to meet the heavy, 
and what otherwise might prove disastrous, competition of 
the electric tramways. Some railways are alive to the 
necessity for action, and are taking steps to meet the case; 
for instance, the London, Brighton and South Coast has re- 
tained the services of Mr. Philip Dawson, who has so often 
written on this most important subject in these columns. 

The fact that our American cousins are proposing to 
adopt the Ganz system on some of their lines does not cause 
us to alter our opinion-in the slightest degree. We have 
every reason, after the most careful investigation, to be con- 
vinced of. the soundness of our views, which although they 
do not agree with the ideas of some electricians, are those 
held by all who have had long experience with railways and 
heavy electrical traction. 


TU NEN AN interesting question arose in the case 
Tenant for ok re Blagrave's Settled Estates, which 
s was recently heard by Mr. Justice Joyce in 


‘the Chancery Division, relating to the right of a tenant for 


life to expend money upon an electric lighting installation. 
As is well known, a tenant of property who has only a life 
interest cannot exercise the eame powers or spend money upon 
improvements like an owner in feesimple. In the case under 
notice a tenant for life applied to the Court to be allowed 
to have sums paid out of capital for the purpose of improve- 
ments which included a complete electric lighting installation, 
and were made as the tenant alleged for the purpose of 
enabling the mansion house to be let. The installation 
included an engine room and an accumulator room, which 
formed an entirely new building ; a petroleum engine ; a 
dynamo and accumulators; cable connection with the 
mansion house, a switchboard and distributing fuseboard, 
branch circuit wiring, casing, branch switches, wall plugs, 
pendants, brackets and lamps. The total cost was £1,300. 
The Settled Land Act provides that authorised improve- 
ments include * any additions to, or alterations in, buildings 
reasonably necessary to enable the same to be let.” Ina 
previous case (re Clarke’s Settled Estates, 86 L.T., Rep. 
653) it was decided by Mr. Justice Buckley that wiring in 
houses could not be allowed. Following the principle of 
that decision, Mr. Joyce said that Mr. Justice Buckley had 
taken a very decided view on the question of electric 
lighting expenditure, and though of opinion that the view 
there taken was a somewhat narrow view of the Act, yet 
having regard to that, decision and to the great importance 
of preserving uniformity in these matters, he did not see 
his way to come to a contrary conclusion. The cost of the 
engine room and accumulator room was accordingly 
allowed, but not that of other matters. We venture to 
think that if the principle which decided this case is 
reviewed in a higher Court, a different result may follow. 


No doubt an engine room and accumulator room would be. 


of considerable value in enhancing the letting price of a 
dwelling house, but that letting value would be considerably 
Increased by the completion of the instalment. In answer 
to the argument that wiring and fixtures are not improve- 
ments, it is sufficient to say that they are practically 
indestructible, and would increase the letting value for a 
number of years, 


THE QUESTION OF THE “EARTHED” 
RETURN. 


IT was noticeable that the six papers presented to the Incor- 


porated Municipal Electrical Association at its seventh 
convention were all of a technical rather than an economic 
nature. 

Itis well that the particular experience of each municipal 
engineer should be expressed in respect to double-current 
generators, steam engines of the turbine type, high-pressure 
continuous current systems, and other means and methods of 
generation, but in all such zealous recommendations we 
snould not entirely lose sight of the main governing condi- 
tions—the commercial wants and requirements of the con- 
suming public—from which alone the demand originates, 
and through which it is maintained and developed. 


The paper ranging nearest to any consideration of the 
wants of the “ consumer " was Mr. H. Faraday Proctor's 
Notes re Earthing," but this was worded mainly from 


the station engineer's point of view, and was also un- 


fortunate in coming next before Mr. J. F. C. Snell's 
paper on “Two and Three-Wire Distribution," which, 
labouring to make a favourable case for two-wire work- 
ing, strongly criticised the earthing of the middle wire 
of a three-wire system. Any engineer wishing to support 
Mr. Proctor's suggestion as to the general advisability of 
earthing, would feel diffidence in so doing directly in face of 
Mr. Snell's recriminations. 

The “ earthing ” question has now been before the elec- 
trical trade in a more or less acute form for a considerable 
period, and if the above papers had been read on separate 
occasions and each discussed from an all-round point of 
view, their consideration would perhaps have advanced us 
towards a definite solution. As we stand now, we are “no 
forrader." We had Mr. Trotter, of the Board of Trade, 
admitting that earthing practice as already adopted in 
Germany was very different to what was allowed here, 
and asking for the opinion of English station engineers 
as to whether they would remain satisfied to earth 
at one point of the system only. None of the station 
engineers present seemed willing to grasp the nettle 
firmly, or to create an interest in the question by pointing 
out how greatly the commercial possibilities of electricity 
supply could be enlarged if the consumer were allowed 
to adopt an uninsulated. bare," or if it must be so called, 
an “earthed” return in house-wiriog work. 

Perhaps the supply station loads may be steadily increasing 
80 that engineers consider that they have their hands full 
enough in meeting this growth ; but are not some of them 
finding out that their expenditure on extensions is not 
gaining such a quick return as they anticipated? Could 
not the cost of their mains extensions be considerably 
reduced, if they boldly considered the possibility of entirely 
doing away with insulation on the neutral conductor 
of a three-wire system, or the negative of a two-wire 
system ? 

We think there can be little question that from the trades’ 
and commercial point of view, something " is immediately 
needed to give a renewed impetus to the electric lighting 
field. We believe this ** something” to be an immediate 
development in and extension of the principle of * earthing ” 
the return conductor. 

Supply stations should begin to put themselves into a 
position to touch upon a new field of custom ; the wealthier 
shopkeepers and householders have got their lighting in- 
stalled, and the requirement to-day is to cater for the far 
larger and more uniform field of those who cannot afford 
a large initial expenditure upon wiring. : 

* Free wiring " and similar schemes have been introduced 
to meet these conditions, but such attempts are not proving a 
permanent success, and some means must be found to reduce 
the first cost of wiring. 

The electrical contractor, in his field at least, due to com- 
petition in one form or another, finds work and profits 
steadily decreasing, and his very existence is becoming 
increasingly threatened and more difficult. 
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It is not too much to ray that the whole electrical supply 
trade is at this moment injuriously feeling the effect of 
the demand for cheap wiring, for there is an unwholesome 


cutting of prices insidiously arising amongst manu- : 


facturers of wires, conduits, switches, lampholders, and 
other necessary fittings, whilst the commercial standing and 
stability of the wiring contractors themselves are steadily 
lessening. These conditions are distinctly marked out by 
the attempts of all sets of interests to amalgamate amongst 
themselves, and form ** asscciations " to provide mutual pro- 
tection against this interminable ** cutting " tendency. 

To-day. wiring practice has developed to the use of 
lwo insulated wircs installed under some form of mechanical 
protection—more or less perfect according to the material 
employed and the manner of its erection. Practical 
conditions controlling the varicty of constructional methods 
have brought us to adopt some form of metallic“ piping ” 
or conduit. 

Withont discussing the relative values of the present 
systems of construction, it will not be disputed that the 
combined cost of labour with even the cheapest material, 
does, when using %o wires, put electric wiring “out of 


court” in competition with the cost of a gas-fitting installa- ` 


tion. The enlarged field for electricity supply that we 
now Wish to enter upon can mainly be secured by the 
* pocket " consideration of the gereral public. Should we 
continue to supply an electricity consumer through two 
insulated wires enclosed in an iron pipe, in face of the 
handicap that gas is served through an iron pipe alone? 
With our present knowledge of carthed-outer “ concentric 
wiring," and our increasing knowledge of “earthing " 
principles, can we not immediately save the expense of 
ihe insulation on one wire, and therefore decrease the 
size, and consequently the cost, of the enclosing ] ipe, 
and even do away with one wire entirely and cmploy 
a suitable jointed pipe in the double capacity of current 
carrier and protector ? 

If house wiring could be carried out with a single 
insulated conductor, enclosed within and protected by a 
ruitable metallic armouring, which also terved as the return 
{uninsulated) conductor, installation would be simplified in 
respect to labour and ease of construction quite as much as 
the first cost could be lowered. 

We want a full discussion of the practice of“ carthing,” 
with a view to adopting the principle of saving the 
cost of insulating the return wire, and its adaptability to 
the main cable aud distributing systems at present adopted 
by our supply stations. The possibility of introducing 
thereby new wiring methods which can at once combine 
safety, durability, and economy, might considerably influence 
that quicker commercial development which we all look and 
wait for. It is to be 1egrettcd that such a favourab‘e 
opportunity for this discussion as the reading of Mr. 
Faraday Proctor's paper presented was not eagerly seized 
upon; however, Our columus are open to those who care to 
express their views on this important subject. 


PARLIAMENTARY. 


Mr. SEALE-Haystz's TUBE COMMITTEE. 


Mr. SEALE Hayne, as chairman of the House of Commons Com- 
mittee which irquired into the Charing Cross, Eutton, and Hamp- 
stead Railway Bills, bas presented the following report of the 
Committee:—" That it is not intended that the :ailways should 
cross on the level any railway, tramway, tramrcad, or highway. 
That, in accordance with the instruction of tbe Houte of July 18th, 
the Committee had inquired whether the railway proposed to be 
authorised by the Bill would seriously injure Hampstead Heath, 
under which it isto pa-s. Evidence has been adduced before the 
Committee by the promoters, ard also on behalf of persons appre- 
hending injury to tbe Heath, ard the Committee were fully satistied 
that tbe railway would be constructed at such a depth and in such 
a manner, that all risk of tapping the welle, diaining the soil, or 
destroying the vercure would b: obviated, aud provision has been 
made in the Bill, as submitted to the Committee, prohibiting the 
promoters from ivterferitg with any part of the surface of tbe 
Heath, aod the Committee were of opinion t_at the powers sought 
hy the Bill in relation to the said railway should b» allowed. Tnat 
reports from the Local Government Beard had been referred to and 
considered by the Committee, but it appeared that amendments 
to give effect to the recommendations contained in such reports had 


been made in the Bills during their passage through the House of 
Lords. ‘bat a report from the Board of A griculture with reference 
to the proposed utilisation of portions of the subsoil beneath 
Whitestone Pond and Hampstead Heath bad also been referred to 
the Committee, but as already stated, it was proved to the Com- 
mittee that no injury would be caused to the surface of the said 
common or commonable lands. That, by the Bill, it is proposed 
to authorise the payment of iuterest out of capital during the con- 
struction of the railway, but it was proved to the Committee that 
the power to pay interest would facilitate the raising of the capital 
authorised by the Bill, and the Committee having found that the 
restrictions contained in tbe Bill are in accordance with Standing 
Order 167, recommended that the payment of interest not exceed- 
ing 3 per cent., as proposed by the Bill, should be allowed. That 
there are no other circumstances of which, in the opinion of the 
Committee, it is desirable tnat the House should be informed." 
Mr. Seale-Havne further reported from the Committee :—" That 
they bad examined the allegations contained in the preamble of the 
Bill so consolidated, and amended the same so as to make it con- 
sistent with the provisions of tbe Bill as passed by the Committee, 
and found the preamble so consolidated and amended to be true, 
and had gone through the Bill and made amendments thereto." 


Sin Lewis McIven' s TUBE COMMITTER, 


THE Select Committee of the Honse of Commons. presided over by 
Sir Lewis McIver, resumed its deliberations on Wednesday of last 
weck. 

Mr. BatFour Browne, who appeared for the London United 
Electric Railway Company and the Piccadilly, City, and North- 
East London Railway Company, appealed t» the Committee to say 
whether they intended to proceed with the consideration of those 
Bills now or in O:tober. He wou'd prefer that the Bill shoul4 be 
taken at once, and he believed they could be disposed of in the 
course of four or five days. The two Bills could be taken together, 
and if the Committ:e wculd rit on Saturday he thought they might 
be concluded this wcek. 

Sir RaLPH LirTLER. K C., said he was afraid that four or five 
days would not be sufficient to consider two such important Bills. 

The CHAIRMAN said that under the circumstances there was very 
little chance of finishing the Bills be fore the recess. The Committee 
thought it better not to commence their consideration now, but to 
postpone them until the House met in the autumn. 

Mr. BarFour Browne asked leave to contradict s statement 
which he understood had been made. It had been stated in that 
room and in the Press that since leaving the House of Lords 
his clients had committed a breach of good faith and had raised 
their fares. He wished to say that such a statement was absolutely 
uutrue. They had not raised a tingle fare, and he did not wish it 
to go forth to the public that they had doue anything in breach of 
their obligations to the House of Lords 

Sir R. LITTLER said he had not made any suggestion as to the 
company having committed a breach of their obugations. He did 
etate that the fares had been raised, and according to his iostructions 
he would be able to inake good that assertion. 

Mr. BaLFouR BrownE said he could only protest against sucha 
sta ement, and when the proper time arrived he would be able to 
thow tre Committee that it was absolutely devoid of foundation. 

The CnainMan: We will take ncte of your denial. There is one 
matter we should like cleared up, and th’ t is whether your attitude 
in offering no opposition tothe Brompton and Piccadilly Circus Bill 
is to be taken as indicating anything like a furtber combine between 
the Yerkes and Morgan groups of Bills. 

Mr. BaLFouR Browne said he was glad of the opportunity to 
state that he kad notbing whatever to do with the Yerkcs group, 
and if his attitude inthe matter had led the Committee to imagine 
that he had, he wished to give it the most emphatic denial. Asa 
walter of fact his clients were antagonistic to the Yerkes’ promo- 
lions. They were deadly «ompetiter4 to the District Railway 
Company, out of which Mr. Yerkes and his friends hoped to make 
all their money. 

The CuainxaN intimated that Mr. Balfour Browne's Bills would 
be postponed until Parliament re-assembled in Octoter. 

Sir R. LITTLER then addressed the commit: ee in reference to the 
point raised by them on the Brompton and Piccadilly Bill, as to the 
agre ment referred to by Mr. Yerkes, under which the Traction Co. 
undertook to guarantee 4 per cent. on the capital of the four allied 
companies, the Brompton and Piccadiily Circus, the Great Northern 
und Straud, the Baker Streetand Waterloo, and the Charing Cross, 
Euston and Hampstead. Considerir g the very short time at their 
diepcsal, there would be ve-y great difficulty in scheduling that 
agreement to the Bill, as was desired by the Committee. In order, 
however, to get over the difficulty, and to meet th» wish of the 
Committee, they had prepared the following claufe, which would 
weet the case: — The cowpany shall lease their undertaking to the 
Traction Company, and the last-mentioned company shall take on 
lease or work the eame upon a rent, or upon a guarantee 
ef dividend of rot less than 4 per cent. per antum on the 
amount of the debenture and share capital, but such power of leasing 
shall not be exercisable until a certificate has beeu obtained from 
the Board of Trade that the company have paid up one-half of the 
capital authorised to be raised by the Companies’ Acts of 1897, 1899, 
and this Act, and expended for the purposes of such Acts a sum 
equal thereto, and that tbe Traction Company have paid up one 
half of their share capital." They were perfectly ready to insert & 
similar clause in their other Bills. 

Replying to Mr. WurrELE Y, Sir R. LiTTLEB said that any surplus 
profits over 4 per cent. would be divided between the Traction 
Company and the shareholders. 
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The CHAIRMAN said he thought the clause proposed by Sir R. 
Littler would meet their wishes. The Committee would like some 
further evidence on the financial aspect. They recognised that 
there was a solid £5,000,000 to be provided by the Underground 
Electric Railways Company, that could not be regarded as the 
capital of those undertakings, in so far that it was mortgaged for 
many purposes, but they looked on it as a very valuable asset. The 
one remaining practical point they wanted to have, either in binding 
form or attested in evidence by the parties, was the undertaking to 
place the stock. . 
Sir R. Lrrroer said that, in consequence of the questions raised 
by the Committee, in reference to the financial proposals of the 
Bills, Messra. Speyer Bros. had sent Mr. Yerkes a letter in the form 
of a sealed undertaking, in which they stated “that the Under- 
ground Electric Railways Company, which has entered into con- 
tracts to build the Brompton and Piccadilly Circus, the Great 
Northern and Strand, the Baker Street and Waterloo, and the 


Charing Cross, Euston and Hampstead Railways was formed under 


our auspices, and has a capital of £5,000,000, the whole of which 
has been subscribed at par by substantial persons well known to us. 
Thirty per cent. has been paid up in cash, &nd 10 per cent. is due on 
August 18tb, the balance being available as it may be required. 
Parliament is asked to give capital powers in respect of these four 
undertakings of £3,844,000 debenture stock, and £11,536,000 
ordinary stock. We have no hesitation in saying that, with these 
capitals at our command, we and our associates undertake to raise 
all the money nece to complete the lines under discussion.” 
He (Sir R. Littler) did not think the Committee would desire any- 
thing stronger than that, but he would call Mr. Edgar Speyer to 
epeak as to the capabilities of the firm to find the money. 
Mr. Encak SPEYER was then called. He said he was senior 
partner in the firm of Speyer Bros., of London, and he was also a 
ner in the firm of Messrs. Speyer & Co., of New York and 
furt. He and those associated with him were ready to under- 
take to furnish all the money necessary to build and equip the four 
underground electric railways referred to in their letter. They 
had eatisfied themselves that the lines could be constructed on the 
estimates which had been put before the Committee. The esti- 
mates amounted to £15,000,000, but they had at their disposal 
£20,380,000, which gave them £5,000,000 as a reserve to be used in 
case of contingencies arising. His firm and those associated with 
them contemplated taking up and placing the whole of the stock 
and debentures, and he believed that the £15,000,000 would be 
subscribed by the public on the strength of the 4 per cent. 
tee 


The CHaIRMAN: We are quite willing to take Mr. Speyer's word 
in this matter. Your firm, Mr. Speyer, and your associates con- 
template taking up and placing the whole of the shares and deben- 
tures of these undertakings ? 

The WrrsEss: We do. | 

m Speyer Bros. mean to go through with it?— Yes, certainly 
we do. 

lying to Mr. G. Wurretry, the Witness said that if the 
public did not subscribe the £15,000,000 he and his friends would. 

This concluded the case for the Bill, and after the Committee 
had consulted in private, the Chairman said the Committee had 
decided to find the preamble of the Bill proved on condition that 
the following clause was inserted :—-" If, within 12 months from 
the framing gf this Act, the company shall have failed to sub- 
stantially commenee the construction: of their railway, and such 
failure shall be due to any cause within the control of the company, 
the powers of the company under or as extended by this Act shall, 
at the expiration of that period, cease and determine, and the certifi- 
cate of the Board of Trade as to whether or not the said railway 
bas been substantially commenced, or any failure to commence the 
same has been due to a cause within the control of the company, 
shall be final and binding.” 

Bir R. LITTLER, on behalf of the promoters, expressed his willing- 
ness to accept such a clause. The Committee then adjourned. 

On Thursday of last week the Committee held a final sitting to 
consider and adjust the clauses of the Brompton and Piccadilly 
Circus Railway Bill. : 

Sir Rapa LrrrLER, K.C., on behalf of the promoters, submitted 
a clause to carry out an agreement which had been entered into 
with the London United Electric Company with regard to the 
point at which the two companies’ lines are to cross one another at 
the northern end of Sloane Street. The clause was to the effect 
that if the London United Company's Bill was sanctioned by 
Parliament the Brompton and Piccadilly Circus Company should 
not deviate their line to any greater extent than 3 ft. downwards 
from the level shown on the deposited plan at tbe point of crossing, 
and that a clear space of 5 feet should be left between the 
tunrels of the two companies. 

The counsel decided to insert this clause in the Bill. They 
however refused to accept a clause under which the promoters 
wished to provide for joint stations in Piccadilly. They decided 
that each company should have separate stations, but that subways 
giving the public access to the opposite stations should be con- 
structed at the joint expense of both companies. 

Sir Dovaras Fox was then called and explained on the plaus an 
arrangement arrived at with the engineers of the London United 
Company, by which the promoters of the Brompton and Piccadilly 
Railway agreed not to deviate more than 10 feet in the construction 
of the new lines, or more than 15 feet in the authorised lines. 

À clause to this effect was added to the Bill. 
ine ATKINS, as representing the London County Council, asked 
ü the clause exempting railway buildings from the provisions of 

e Building Act should not apply in this case and the Committee 
‘Acceded to the application. 

Bir R. LrrLER called the attention of the Committee to the clause 


in the Bill dealing with workmen's tickets by which such tickets 
were not available for the return journey until after mid-day. He 
said that that clause had been inserted, because it was found that a 
large number of persons other than working men, tradesmen and 
others, used workmen’s tickets in the early morning and returned 
sometimes at 9.30 o'clock when the trains were full. They wished 
to stop such a manifest abuse of the tickets. The workmen's tickets 
were only available on the day of issue. 

Mr. ATKINS said that the London County Council were agreeable 
to limit workmen’s tickets to the day of issue, but they should be 
available to return by any train. If the clause was allowed in the 
form it now stood it would be the only one of the kind passed this 
session, and he submitted that the Committee ought not to accept it 
without very special reasons. 

Sir A. LITTLER said that no bond fide workman would be injured 
by the clause, which he would remind the Committee was to be 
found in all the Bills of the old railway companies. The North 
London Company carried nearly 12 million workmen a year, and 
they had such a protective clause. 

The CHAIRMAN said the Committee had decided ‘to accept the 
clause as proposed by the promoters. 

Mr. ATKINS next asked for the insertion ofa clause providing that 
the company should not commence the construction of any building 
on their scheduled lands without first giving notice to the London 
County Council of their intention to do so, and the company might 
at any time within three months require any part of such lands to 
be thrown into the public roadway and footway to such amount 
and on such terms as an arbitrator might decide. The clause 
further provided for the prohibition of the enclosing of any land 
which abutted on a public road and had been acquired by the 
company, but which they were unable to build on. 

Mr. FrTZMAURICE, the chief engineer of the County Council, gave 
evidence as to the necessity for this clause, if the Council were to 
take every opportunity that arose of making improvements with a 
view of increasing the value of the public thoroughfares. There 
were, he said, several of the sites which the company had acquired, 
where, in the opinion of the Council, it was desirable that street 
improvements should be made. One of those was at the point 
where Bow Street and Endell Street joined Long Acre, and the 
other was the alternative site for the proposed Long Acre station, at 
the corner of James Street. 

Mr. Yocna, the chief valuer to the London County Council, gave 
eimilar evidence, and said it had long been the intention of the 
Council to carry out street improvements at the cornerof Bow Street 
and Endell Street, Long Acre. | 

Sir R. LrrTLER said the company were desirous of doing every- 
thing they possibly could to meet the wishes of the County Council, 
but ifthey were to construct the line at all, they could not possibly 
surrender the Endell Street site. On behalf of the promoters, he 
would agree to use the James Street site, and give an undertaking 
that they would make over to the County Council such land as they 
might require for street improvements on pro rata terms, 

This was agreed to. 

A request from the Cyclists’ Union, asking for the insertion of a 
clause making it compulsory upon the company to provide accom- 
modation for a certain number of bicycles, was refused by the 
Committee. 

The remaining clauses were then adjusted, and the Bill as 
amended was ordered to be reported to the House for third 
reading. 


City and Brixton Railway.—The City and Brixton Railway Bill 
which authorises that company to abandon certain authorised por- 
tions of their undertaking and to extend the time for compulsory 
purchase of land, &c., was before Earl Morley's Committee on Un- 
opposed Bills on Wednesday last week, and was ordered to be 
reported to the House. 

Electric Light Provisional Orders (No. 7) Bul.—This Bill, which 
confirms orders granted by the Board of Trade to the dis- 
tricts of Bedlingtonshire, Chepstow, Cowes. Hitchin, Morpeth and 
Ashington, Pokesdown, Slough, Stevenage, Tadcaster and district, 
Traefriw and West Riding, came before the chairman of Ways and 
Means in the House of Commons as an opposed meagure on Tuesday 
last week, and the preamble haviog been formally proved, the Bill 
was ordered to be reported to the House. 

Electric Light Provisional Orders (No. 8).—This measure was before 
the House of Commons Committee on Unopposed Bills on 
Wednesday, and the necessary proofs having been given, the Bill 
was ordered to go forward. It confirms electric lighting orders at 
Bermondsey and Rotherhithe, Stoke Newington and Woolwich. 


, Induction Coils for Automobiles,—What are our 
manufacturers of such appliances about, to permit English-made 
coils to acquire an unenviable reputation for lack of reliability ? 
There is nothing experimental or mysterious about the manufacture 
of induction coils; the only new requirements are that they shall 
be waterproof, portable, and certain in operation. Surely these 
conditions can be met as readily in this country as abroad, and we 
hope that the present reproach will be speedily removed. We 
understand that the failure of the English coils to work well at 
high speed severely handicapped the Napier car, and was at the 
root of the breakdown of the Wolseley car in the race for thc 
Gordon-Bennett Cup. 
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GLASGOW CORPORATION TRAMWAYS 
|. ACCOUNTS. 


THE accounts for the year ending May 31st, 1902, bave just been 
issued in the form of a report to the Corporation. The principal 
itema of revenue and expenditure are as follows :— 
Revenue Revenue 
1901—C3. per mile.  1900—01. per mile. 
£614,413 11:£0d. £489,469 11°82d. 
163,678,190 132,557,724 


Total receipts 
Passengers carried 


„Mileage oer 12,615,021 9,874,545 
Lines measured on single 
track... ses jys 1034 88 
Average cars per day of 16 
hours dos T 36541 322:02 
Expenses, including de- 
preciation sae .. £405,103 7˙51d. £401,839 


Gross balance ee 
Percentage of working ex- 
penses to gross receipts 65:93 


£209,310 £87,629 


POWER EXPENSES aT POWER STATION AND SUB-STATIONS. 


RD 02. 5 Per V Per 2 hour. 
m B. è . . 
Salaries and wages 9,651 14 4 194 a 2s «s 
Fuel ese 0. 7,952 14 10 16 18 
Oil, waste and supplies... 1,445 8 11 03 033 
Water and gas 853 15 8 ‘O17 ‘02 
Disposal of ashes ees 207 11 3 '604 005 
Miscellaneous  ... is 110 8 7 002 002 
420,221 13 7 41 46 
TRAFFIC EXPENSES. 
£ s. d. Per mile. 
Salaries ds $e 928 4,424 17 4 689 
Motormen, &c. E 123,676 7 0 2:49 
Cleaning cars, oil, &c. 39,949 x 1n 498 
Accident insurance 5,967 11 0 12 
Miscellaneous 1,657 15 4 033 
4160,668 18 6 3˙23 
REPAIR EXPENSES. 
£ s. d. d. 
Permanent way... ixi m 13,677 3 9 28 
Cars ee T s - 16,4479 8 5 331 
Other repairs to stations, uni- 15,885 7 11 319 
forms, &c. 
Permanent way renewal fund 43,052 11 11 87 
at rate of 4450 per mile of 
single track. 
Depreciation allowance 66,901 7 3 1°34 
£155,995 19 3 3°34 
NET REVENUE ACCOUNT. 
1901—1902. Per mile. 
£ s. d. d. 
To Govan for lease of tramways 5,057 3 10 096 
u Glasgow Corporation — in- 54,282 17 10 1:03 
terest on advances. 
To sinking fuod i T 36,974 15 9 70 
„ Glasgow common good ... 12,500 0 0 24 
„General reserve fund 100,495 6 11 1:91 
£209,810 4 4 3 98 
GENERAL EXPENSES. 
1901—1902. Per mile. 
£ s. d. d. 
Salaries and wages gus 5,461 9 10 11 
Taxes... 43 i 15,298 8 10 '31 
Property aud income-tax — ... 3757 6 5 '075 
Fire insurance ... 8 m 1,420 1 10 03 
Friendly society contributions 2,120 5 1 "042 
Allowances to Reservists’ de- 135 12 9 003 
pendents. 
Miscellaneous, including sta- 9,996 1 11 2 
tionery and printing, 
auditor’s fee, law expenses, 
rent of offices, Parliamentary 
and deputation expenses. 
£38,189 6 8 770 
CAPTTAL ACCOUNT. 
1901 — 1902. 1900—1901. 
£ s. d. £ . d. 
2,041,035 19 0 1,793,934 8 1 
Less depreciation and general 156430 6 5 


reserve fund. 
Total amount borrowed 
Unexhausted borrowing powers 


.. £1,884,605 12 7 
201,885 18 7 


.. £2,086,491 11 2 


. Net borrowing powers... 


From the Committee's report it appears that everything is work- 
ing satisfactorily. The main engines at Pinkston have now been 
tested, but the engineer’s report has not yet been completed. 

The International Exhibition of last year created a very large 
traffic. 

The average length of the id. stage is slightly over ‘58 mile. 
That of the 1d. stage is 2°32 miles. 

A new type of fender is being gradually introduced on all cars to 
ratisfy the Board of Trade, also a Newell electro-magnetic track 
brake. 

Comparison cannot be made with this year's working, ss last 
year's returns are mainly for horse haulaze; but it would appear 
that the working expenses show a saving of 2d. per mile in favour 
of electricity. 

There are &till some miles of double track to be equipped under 
the 1901 Act. 

The average total revenue per car-mile was 11°69d. 

The average fare per passenger was 90d. 

The average number of passengers per car-mile 12:97. 

Number of cars in stock 536. 

Average expenses per car-mile, including depreciation, 7 71d. 


LEGAL. 


THE ATTORNEY-GENERAL v. THE BOURNEMOUTH CORPORATION. 


In the Court of Appeal on Tuesday, before Lords Justices Vaughan- 
Williams, Romer and Mathew, the case of the Attorney-General r. 
the Bournemouth Corporation was mentioned by Mr. AsorirE, 
K.C. Learned counsel eaid the matter bad been recently before 
their Lordships, and the question raised was whether the Corpora- 
tion of Bournemouth had substantially commenced certain tram- 
ways within the period mentioned in the Act of Parliament. The 
Court decided that they had not, and granted an injunction re- 
straining them from continuing to work the tramways or to con- 
struct those not yet completed. The Corporation had been advised 
to appeal from that decision, and were about to appeal, and the 
only question now before the Court was as to the terms on which 
matters could go on in the interim. One of the tramways had been 
actually completed and was at "work, and obviously it would bea 
great public inconvenience if its operation was to be suspended until 
the result of the appeal to the House of Lords was made known. 
His learned friend, Mr. Warmington, K.C., appeared on the other 
side, and he did not think, subject to their Lordships’ consent, that 
much difficulty would be raised in arranging terms by which the 
operation of the injunction would be suspended pending the appeal. 
Of course the appellants would undertake to prosecute the appeal 
with all reasonable dispatch. 

Mr. WARMINGTON said he was acting solely in the interests of the 
relators, the Poole Electric Construction Company, whose special 
interest was with respect of tramway No. 6. Their time, witbin 
which to construct that tramway, by Act of Parliament, commenced 
on August 2nd in that year, but obviously, it was not to the 
advautage of anybody that the same tramway should be twice 


constructed, and he suggested to his learned friend and he sub- 


mitted to the Court, that as a term of suspending the operation of 
the injunction with regard to No. 6 tramway, they should under- 
take, if the injunction stood, to sell them that tramway at the cost 
of the construction of the permanent way, and of the overhead 
equipment. That would not do the defendants any harm, on the 
contrary, because if the decision of the Court of Appeal was upheld 
they would have to take up the line and it must be to the advantage 
of the ratepayers that instead of taking it up they were repaid the 
cost of construction. 

Lord Justice WILLIAMS said that seemed a reasonable offer. 

Mr. WARMINGTON: We don’t want to take their stations or any 
thing of the kind. 

Lord Justice RowEn said it would be an advantageous arrange- 
ment if the appeal failed. 

Mr. ASQUITH said he did not think it an unreasonable offer, but he 
should like to mention this. The Corporation, as regarded the other 
tram ways—for there were a number of others involved in this case— 
contemplated applying to Parliament to extend the time during 
which they could make them, so as to put right the defect which 
was made, and they did not wish their assent to any such under- 
taking as was now asked for to prejudice them in their application 
to Parliament. . 

Lord Justice RomEBR: It ought to be without prejudice to any Act 
of Parliament passed for that purpose. : 

Mr. WABMINGTON said he rather objected to the motion that the 
Court recognised that their decision could be upset by Parliament. 
He did not think it would be regular and, indeed, it would really 
be depriving the plaintiffs of the benefit of the decision, for it 
might be represented to Parliament tbat their Lordships had really 
suspended their judgment. His learaed friend could apply 33 
much as he liked, but their Lordships’ decision ought to be 
enforced. : 

Mr. ASQUITH said all he wanted to guard against was that if the 
Corporation were advised to go to Parliament, it might not be said, 
„Oh, you have given an undertaking to sell this tramway in the 
event of the House of Lords upholding the decision of the Court 
of Appeal to the relators, therefore you are not entitled to wid 
here and ask for statutory sanction." That was all he wished 
guard against. . 

Lord Justice Romer’: Is there an injunction in this matter ? 

Mr. WARMINGTON: Yes. 2 
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Lord Justice RouER: Why cannot you suspend the injunction 
until the heating of the appeal to the House of Lords, leaving you 
to arrange terms ? 

Mr. WanMINGTONX: The danger to us is that our time is running, 
and we can do nothing. We have only got a year to construct, and 
if your Lordship's decision stands we are at liberty now at once to 
construct this tramway. 

Lord Justice Romer: I don't know that the Court would be 
expressing any opinion by simply saying that the undertaking is 
to be without prejudice to any application to Parliament. 

Mr. AsocITH : It cannot possibly prejudice my learned friend. 

Mr. WanuINGTON: Your Lordship's remarks will be daly noted, 
and that, perhaps, will answer our purpose. 

The Court then made the following order: The operation of the 
injunction to be stayed pending the appeal to the House of Lords 
upon the appellants undertaking to give notice at once and prosecute 
with diligence their appeal; the defendants also undertaking that 
in the event of the House of Lords aflirming the decision of the 
Court of Appeal, they will trausfer to the relators the tramway 
No. 6 upon the terms of the plaintiffs paying to the defendants the 
reasonable cost of the construction of the permanent way and over- 
head equipment; in case of differences such cost to be settled by 
arbitration; the order to be without prejudice to any application in 
the meantime to Parliament by the defendants." 

The Court directed the appellants to pay the costs of the appli- 
cation. 


WRIGLEY v. THE WINDERMERE DISTRICT ELECTRICITY SUPPLY 
COMPANY. 


Ix the Chancery Division of the High Court of Justice on 2nd inst., 
Mr. Warrington, K.C., said that the case had been settled. The 
terms were simply that the action was withdrawn and the 
defendants pay the cost of the motion. 


ELECTRIC Lamp REGENERATING CONPANY, LIMITED (PETITION OF 
HOWARD AND JONES AND ANOTHER). 


Tuis matter came before Mr. Justice Buckley in the Winding-Up 
Court on Tuesday. It appeared from the statement of Mr. 
Astbury, K.C., that this was a petition presented by creditors for 
the compulsory winding-up of the company, and no evidence was 
filed in opposition. Last week a Mr. Milne had given his personal 
undertaking to pay the debtsof the petitioners, and of the creditors 
and the costs, and also the costsof the provisional liquidator, but 
that undertaking had not been carried out. Since the petition was 
presented, another petition was on the point of being filed, and the 
creditors agreed to release Mr. Milne from bis undertaking. 
His Lordship made a compulsory order. 


BUSINESS NOTES. 


Catalogues and Lists,—Mxrssnps. Scorr & Hopexon, 
Lro., of Guide Bridge, have sent us two illustrated sheets showing 
some of their gearing work. One depicts a 17 ft. 31 in. diameter 
srur wheel, with cast-iron centre and steel rim, and forged pinion, 
41t. 34 in. diameter. The other shows the cast-steel spur rim in 
one piece. Both of the wheels were cut by special machinery, 
capable of dealing with wheels of any diameter up to 26 ft., and 
both are 7 in. pitch x 30 in. wide. 

Mrssms. H. V. KRAMER & Co. have issued a fully illustrated 
catalogue, divided into three sections:—(1) Electric drilling 
machines; (2 Transportable electric motor drills and accessories; 
(3) Electric machine tools, The pictures show the application of 
electric motors to a large variety of driving operations. 

Messrs. Tancyrs, Lro., of Cornwall Works, Birmingham, have 
sent us a copy of their No. 50 catalogue, in which a large number 
of tirat-class illustrations of their hydraulic machinery are published, 
together with some neatly arranged descriptive matter. 

MESSRS. JOSEPH ADAMSON & Co., of Hyde, Cheshire, have issued 
a revised and enlarged edition of their pamphlet descriptive of 
modern electric travelling cranes. Numerous excellent photo- 
graphic illustrations show engineering works and foundries in dif- 
ferent parts of the country where Adamson's electric cranes are in 
use. Most crane users will be interested in the list, of which they 
can obtain a copy on application. | 

Mrssns. Reiss & MARTIN, A. G., of Berlin, send us a well got-up 
catalogue of their machine tools, which include presses for hand or 


power, lathes, screw cutting and tapping machines, drills, shears, 


saws, &c., in great variety. 


Electrical Catalogues Wanted, — Messrs. S. C. 
Farnham, Boyd & Co., Limited, engineers and ship builders, of 
Shanghai, China, having added an electrical department to their 
business, would bé much obliged for catalogues and terms from 
manufacturers of and dealers in electrical supplies and accessories 
of every description. | 


Prize,—At the Tunbridge Wells show last week a First 
Prize, with Silver Medal, was awarded for Messrs. W. H. Willcox 
and Co.’s collection of Willcox semi-rotary patent double and quad- 
Tuple-acting pumps, Record” convertible pumpr, patent wire-bound 
suction and delivery hose, Penbertby patent injectors, and their 
“X. L.“ ejectors, &c. 


Electrical Wares Exported. 


WEEK ENDING Aud. DTH, 1902. 
Alexandria .. 


WEEK ENDING AUG. 6tb, 1901. 


Adelaide - .. Value €153 .. Value £158 
" Teleg. wire. se^ 20 Amsterdam .. ‘à $s .. 117 
Alexandria .. * is 5 37 Antwerp i ae 852 .. 205 
Amsterdam.. je «is vs 60 Boca. Teleg. mat. s . 141 
Bangkok 2j ae ee E 86 Bombay E x 8 E 93 
Beira. Teleg. mat.. 66 | Boston wx s Cx 0 
Bombay si Em . 122 Buenos Ayres. Teleg. mar. 0 
Buenos Ayr es M a Teleph. mat.. 639 
$s Teleg. wire . 0 236 Calcutta ny s a .. 710 
Calcutta — .. M s4 . 1903 ys Teleg. wire .. „ 41562 
$ Teleg. wire .. .. 100 Cape Town .. 28 oe «s^ 269 
Cape Town. E E ve USE Channel Islands .. Ko - 18 
T ‘Teley, mat. ea MM Christchurch ES ; zs 65 
Chinde - z. - bs 25 f Colombo. 60 tons teleg. wire — 
Christiania. Teleg. wire ie 41 Copenhagen, Teleg. wire fev 403 
Colombo. ie SN 133 Durban es Ja ae ww. 1,027 
Copenhagen " js . . 3,158 T Teleg. malte. 780 
3s Teleg. cab!e . 569 Fremantle .. m Ps . . 1,059 
Durban 8 : ix ee 708 " Teleg. mat. ya. 2,219 
East London. Teleg. mat. 2,618 Gothenburg dy thee .. 1383 
Gibraltar . M e T 13 3 Teleph. cable . 410 
Gothenburg se i En 0 Halifax. Telez. cable . .. 931 
Halifax ae E s .. 474 Hamburg. Teleg. mat... as 20 
Hambnrg. .. A us ra £33 Hong Kong.. +4 8 . 1060 
Hong Kreng.. ie 8 s 30 Honolulu . a S» ee 20 
Kobe. Teleg. cable Vs ee 4,350 Lisbon Za es sš T 10 
Labuan. Teleg. mas. is 22 Madras T ae a - 16 
Madras 35 eu is T 17 Nagasaki  .. RM AT oe 67 
Malaya se ote ie és 31 Odessa ne E e . 156 
Melbourne 5. ee .. 800) Port Elizabeth . s . . 1,090 
= Teles. mat... "EU Iio Grande .. - Ps T 18 
Moji .. ae - E s 50 St. Petersburg ER a A 85 
Montreal. Teleg. cable .. se 1 " Teleg. wire 44 
Nagasaki  .. se vx s» 377 Santos sui is "T 800 22 
Ostend big 27 ros ‘oa 55 Shanghai oe ee ee oo 61 
Penang ONUS Ps - 60 Singapore. .. 1 5 ix oe 40 
„  Teleg. cable "ES .. 397 Stockholm. X Elec. cable - 20 
Porr Elizabeth — .. cs wa 329 vi Teleph. cable .. 194 
(Quebec. Teler. cable .. . . 8,301 Sydnev , - .. . 1,802 
Rio Jnnciro. Teleg. mat. m 15 Vera Cruz. " os EM )H 
Santander. s T . 33 Wellington). T vs .. 162 
Shanghai... ne 958 „„ 120 Zanzibar . sa v3 ee 150 
Stockholm. "Teleg. wire oo 9041 
gs ÜTeleph. cable .. 69 
Bydney ay : T e. 480 
T Teleg. wire T ve LAO 
Yokohama .. - T .. 9,518 
Total 225,883 Total ee £18,955 


Foreign Goods Transhipped. 


Cologne, Elec. instruments Value £11 
Durban. Telephones . 9% 289 
Ghent. Elec. machinery . 800 
Hamburg. Elec. light apparatus 83 


Total .. £1,183 


Antwerp. Elect. apparatus Value 40 


— 


Total iE .. £60 


Chloride Works.—The members of the Industrial 
Health Hygienic Section of the British Medical Association, at the 
combined invitation of the Chloride Electrical Storage Company, 
Limited, and Messrs. Pilkington’s Tile and Pottery Company, 
Limited, Clifton Junction, near Manchester, visited the works of 
the two firms on Wednesday, 30th ult., for the purpose of inspecting 
them, and more particularly the provisions and preventatives 
employed for dealing with lead poisoning and the systems of 
periodical examination which are voluntarily adopted by both firms, 
The visitors, among whom were Dr. Whitelegge, H.M. Chief 
Inspector of Factories, Mr. Richmond, the superintendent inspector, 
Dr. Oliver, the Government expert, Dr. Glibert, Chief Medical 
Inspector cf Factories of the Belgian Government, and Major E. M. 
Roe, Inspector of Factories, were entertained at lunch by the two 
firms at the works of the Chloride Company, between 50 and 60 
member of the Section being present. ‘I'he chair was taken by 
Dr. F. H. Bowman, of the Chloride Company, supported by Mr. 
Charles Pilkington, of the Pottery Company. After luncheon the 
respective works were inspected throughout under the guidance of 
Mr. Grindle on behalf of the Chloride Company, and the Messrs. 
Burton for the l'ottery Company, the visitors manifesting a keen 
interest in all that they saw. 


Birmingham Tramways.—In the Chancery Division 
of the High Court of Justice on Saturday, Mr. Thompson 
applied to Mr. Justice Joyce to sanction a petition to extend the 
memorandum of association of the Birmingham and Midland Tram- 
ways, Limited, which was formed to construct tramways in the 
neighbourhood of Birmingham. The company desired power t» 
purchase, take, or lease, any land through or over part of which tue 
company proposed to cotstruct a tramway, power to generate and 
supply electricity for all public and private purposes, and to carry 
on business as electricians and electrical engineers or contractors. 
The learned counsel said that the power to supply electricity by 
tramway comyauies was now being taken in various parts of the 
country. Mr. Justice Joyce was satisfied the petition was reasonable 
and sanctioned it. 


Electric Driving at Thornaby.—Messrs. W. Whitwell 
and Co., Limited, of Thornaby-on-Tees, are adopting electric 
driving for their works. Two generating sets of 250 H.P. each will 
be initially installed, whilst provision will be made in the engine 
house for a third. The engines will be of the Belliss quick-revolu- 
tion type, and they will be coupled direct to Pieper multipolar 
compound-wound dynamos, working at a pressure of 240 volts. The 
whole of the six existing steam wharf cranes will be converted to 
electrical driving, and motors will be applied to straightening 
machines, sheara, punch, and overhead traveller in the mills. In 


. addition to this, the whole of the shops, comprising fitting, smiths’, 


roll turners', and joiners’ shops, will be driven, as will also the 
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testing machine, a slag stripping machine, amortar mil], and power 
bammer. The whole of the lighting of the works, including blast 
furnaces and mills, will be done by means of 40 arc lamps and over 
400 incandescents. We understand that Meesrs. Warren, Beattie 
and Co., Limited, of Middlesbrough, have the whole of the contract 
in hand. Messrs. Warren, Beattie & Co. are sole agents fcr the 
North of England for the Pieper dynamos and motors. 


Glasgow Infirmary.— In Glasgow Royal Infirmary last 
week a splendidly equipped electrical pavilion was inaugurated. 
The new building consists cf four rooms, and the electric supply is 
procured from tke mains of the Corporation. Three complete sets 
of Finsen’s light apparatus for the treatment of lupus and other 
affections have been provided, and a special installation bas 
been fitted up for the treatment of nervous ailments. The X-ray 
department has been refurnished, and tne best apparatus for localis- 
ing foreign substances iu the body has been added. A large and 
powerful electro-magnet for extracting metallic material which has 
got into the body has been included, as well as electric drills, saws, 
trephines, &c. 


London Electrical Contractors’ Association,—4At 
the general meeting held on Tuesday, July 29th, at Anderton’s 
H: tel, Fleet Street, Mr. W. R. Woodward, the retiring President, 
delivered an address bricily touching upon the various matters 
which had engaged the attention of the Committee during the first. 
year of the working of the Association, stating that the objects of 
the Association had been fully adhered to, aud that s:vcral cases 
of dispute which had been brought forward by members had been 
satisfactorily adjusted. He also referred to the endeavours of the 
Institution of Electrical Engineers to establish a uniform standard 
specification, and bricily refcrred to necotiations which the Associa- 
tion had in progress with the Institution of Electrical Engineers 
and the Royal Institute of Architects as to the obtaining of goods 
for clients at preferential trade rates to the detriment of the elec- 
trical contractor carrying out installation work. He said tbat no 
further progress had been made with the National Manufacturers’ 
Association, a8 they in turn were occupied witli the endeavour to 
bring in the allied Manufacturers’ Associations, viz, Plaat and 
Cable, and within a short time it was hoped that the Manufacturers’ 
Association would reply to the recommendations placed before them 
by the Contractors’ Association. Workmen’s certificates and muni- 
cipal trading were also briefly referred to by the President, who 
informed the meeting that on account of the pressure brought to 
bear, the Glasgow Corporation had deleted the clauses in their Pill 
before Parliament, asking for powers to undertake installation work 
and other forms of electrical tradiug. Mr. Woodward also in- 
formed the meeting that evidence was being collected concerning 
other municipalities, and in the near future ıt was hoped to bring 
pressure to bear upon these municipalities with similarly successful 
results. In conclusion, he dwelt upon the fact that the whole of 
the contractors in the United Kiugdom had been brought into 
line, ani that this bond of uuion established by common interests 
was becoming closer, increasing in strength and effectiveness daily. 
Mr. Woodward then welcomed Mr. Rashleigh Phipps, the newly- 
elected President, to the presidential chair, expressing the convic- 
tion that the best possible choice bad been made by the members 
in appointing him their new President, under whose guidance the 
Association was bound to increase in usefulness and to command the 
respect and attention of all branches cf the electrical profession.— 
Mr. Rashleigh Phipps, who was received with applause, referred to 
the lack of interest shown by many members of tue Association by 
their not being present at the meeting. He bricily outlined the 
points which should command the attention of the Association 
during the year, drawing attention to the probable serious results 
of trading by municipalities in competition with their own rate- 
payers, and also adverting to the want of good feeling which had 
hitherto existed between electrical contractors, and to the rapid 
breaking down of such impressions caused by the Ass ciation bring- 
ing home to the minds of members the unity of the objects of con- 
tractors for the common advancement of the trade. Tae President- 
elect also referred to what he regarded as the ideal consulting 
engineer, i.c, the man who held the balauce equally between his 
client and the contractor, and who did not attempt to secure advan- 
tages for the former at the expense of the contractor. Mr. Phipps 
also referred to a Z roposal for establishing a permanent committee 
to deal with all questions which might arise with manufacturers 
and consultants, which had the approval of the meeting.—Mr. E. L. 
Berry, at the invitation of the President-elect, contributed a short 
address, and recommended the Association not to attempt too 
much, but to go forward with one or two definite objects and 
secure those objects, thereby preventing the risk of attempting too 
much and accomplishing little. A discussion arose re tne social 
side of the Association, and the probability of still further break- 
ing down the prejudice which contractors have hitherto had 
against one another, and a recommendation was passed to the Com- 
mittee to consider the possibility of arranging a monthly meeting 
of members, and an annual conversazione in addition to the 
banquet, or other social function calculated to bring members 
closely into touch.—Mr. W. Duncan submitted a curve which he had 
prepared from recent tendering of contractors, showing an extra- 
ordinary disparity in prices, with the result that invariably the 
successful tenderer, when the lowest tender was accepted and tiere 
was any great disparity in prices, was the contractor who had made 
a mistake in his price. 


New Magazine.—/usiness Illustrated is the title of a 
new shilling " unconventional magazine review," being issued by 
the Bishopsgate Press, of 44—47, Biskopsgate Without, E.C. 


Spain.—The electricity meter known as the “ Nulcein,” 
of the Compagnie Continentale pour la Fabrication des Compteur å 
Gaz et autres Appareils, of Paris, has been officially approved for 
use in Spain. 


ELECTRIC LIGHT AND POWER NOTES. 


Birkdale.—On Friday last the new generating station 
of the Pirkdale District Electric Supply Company was formally 
opened. A large number of officials and influential residents 
attended the opening ceremony. Mr. J. S. Raworth, M.LE.E, 
chairman of the Birkdale District Electric Supply Company, 
Limited, addressed them brietly. The first step taken in connection 
with the estabiishment of the station, he said, was by the Birkdale 
District Council in 1598, when they obtained Parliamentary powers 
to carry out the work. They did not, however, exercise those 
powers, but in 1991 transferred them to the Birkdale District 
Electric Bupply Company, with the approval of the B. of T. 
They had in the engine house three engines and dynamos of 110 xw. 
each, sufficient to enable them to burn about 3,500 lights. 

The current was then switched on by Miss Weld Blundell, and 
the guests proceeded to inspect the machinery aud battery room. 
They then adjourned to the Palace Hotel, Birkdale, where luncheon 
was served, Mr. J. S. Raworth presiding. 

After the loyal toasts, the chairman proposad the toast of the 
"U.D.C. of Birkdale.” Exactly 12 months that day, he said, they 
met to celebrate the opening of the Southport electric tramways, 


and 12 months before that they met to inaugurate the Southport | 


tramways. His own experience of Southport went back much 
further. It was about 22 years since his first installation of the 
electric light in Southport. It was not a very large one: it was one of 
only one lamp, and that one lamp was far more interesting than any 
they had that day, because it was continually going out. The 
U.D.C. obtained the order in 1895 to instal the electric light, and 
when his company came along and said:—' You have got some- 
thing that you don’t know what to do with," and they' said, “ We 
have,’ the company faid, Very well: we are the men for you," 
and they bad not great difficulty in making a bargain. The result 
was that within the short space of five months, the work had been 
accomplished, and the engines were running. He desired to record 
tne thanks of the company to the engineer, Mr. Bentham, and to 
the contractors, Mr. Browett and Mr. Dursticld, for the admirable 
manner in which they had tried to meet the views of the company. 
They would charge 7d. for the first hour’s use of the maximum 
demand per day, and 2d. per unit for all after that. 

The toast was responded to by Mr. C. J. Weld Blundell, J.P., 
chairman of the District Council. 

The toast of “The Birkdale District Electric Supply Company 
Limited," was submitted by Councillor J. Bentham, who said that, 
as a District Council, they had been asking a good deal, and the 
company had met them generously. 

Councillor T. O. Clinning proposed the toast of The Engineers 
and Contractors,“ paying a cordial tribute to Mr. Colebourue, and 
to Mr. Bentham, the resident engineer. 

Mr. George Offor, in responding to the toast, said the contractors 
lived lives of auxiety, and the relief they enjoyed on an occasion 
like that was £o great that he was justified iu saying it was a red- 
letter day. They had carried out works of that kind in 20 towns 
in the United Kingdom, £o the Council were not dealing with 
amateure, but with a company who had had considerable experi- 
ence. During tbe week it had been his duty to investigate the 
accounts of three of the towns they had been supplying, in one 
instance for two years. The price charged in those towns Was 
identically the same as the price charged there—namely, 7d. and 2d. 
He had found that in those towns the price charged was not 4d. & 
unit, and in one case, in the town of High Barnet, that of a public 
house using the electric current for loug hours, the cost during the 
winter quarter was 2id. a unit, showing the working of the 
maximum demand system. 

Mr. Thomas Browett also responded. It was, he said, a pleasure 


to work for the British Electric Traction Company, for they had 


the happy knack of spotting those points on the globe where money 
was to be made, and they might be quite sure the things they 
undertook were going to pay, for they had got to live by them. At 
present he was interested in electric traction in about 25 towns, 
and most of the companies knew that they had got to do the work 
on a sound commercial basis. 

The proceedings thereupon came to a close. 

The new generating station stands on a plot of sandy land 
abutting on Shaftesbury Road, Birkdale, 1j miles from the 
Lancashire and Yorkshire Railway station, Birkaale, and about 2 
miles from the Southport station of the same railway. The work 
of erecting the station was begun on March 1st of the present year, 
and the station was opened on August lst, so that the construction 
of the building and the installation of the machinery occupied 
exactly five months. The building is of a single storey, brick built 
with stone dressings, and, owing to the sandy nature of the ground, 
had to be erected on concrete. The engine house is 42 ft. long X 
26 ft. wide, and has underlying it a bed of concrete 5 ft. in thick- 
ness. To increase the stability of the foundation for the engines, 
steel joiste, 3 in. x 3 in., were laid at intervals as bonds. The 
generating machinery consists of three units, each comprising & 
dynamo of Messrs. D. Bruce Peebles & Co.'s manufacture, coupied 
direct to a Browett-Lindley two-crank, vertical, compound enclosed 
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engire. Lach dynamo generates 110 xw. at 440 t5 500 volts when 
running shunt wonnd at 450 revolutions pet minute, and at 550 
volts when compound. Fach steam dynamo has a consumption of 
30 lbs. of steam per Kw.-hour when exhausting to the atmosphere, 
aod of 25) lbs. when condensing with a z6-in. vacuum. The engines 
exhaust through a 10-in. main fitted with Blake & Knowles’ auto- 
matic atmospheric valves. 

A set of balaveers and boosters of Messrs. Bruce Peebles & Co.'s 
make, comprising four machines, on a common bedplate, has been 
installed. ` 

The switchboard is 32 ft. long. and presents a striking appear- 
ance, being formed of 13 panels of white marble, 1] in. thick, 
mounted on a steel frame, with ornamental steel mouldings, and 
nothing of an infanmable nature has been used in the construction 
of the board. It has been supplied by the Konstructionswerke 
Electriscbe Apparate, and ia arranged on the Bertram system. 
The main bus bara are mounted on insulators away from the beard, 
all connections being mace bv meaus of copper strip. All of the 
instruments are cf the Werton type, except the watt-hour- meters, 
which are of tbe Tho:sou type. At present there is onlv one 
tramw.y feeder, but a spare panel has been provided. Taree 
lighting feeders ate provided fcr on the switchbcard. 

At present about 20 miles of feeders and distributors are laid, 
and the whole network bas been rubjected to a pressure test of 
2000 volts alterratiig. Tae cable werk has bsen carried out 
entirely by Callencer'^ Cabie ard Construction Company. ‘Three 
feeders have hen laid, ull of 0'2 fq. in. cross-section, concentric. 
Tbe cables are insulated with vulcanised bitumen, aod are laid in 
wood troughing filled i^ with bitumen, aud covered with tiles. The 
distributors are cf 0 075 sq. in. cross-scc‘ion. 

To relieve the main generating plant a battery has been installed, 
consistit g of two sets or 135 cel's each ; 44 cells in each set are used 
for regulating. The batter,ees will eive a pormal steady discharge 
of 160 amperes for three hours or 65 amperes for 10 hours. The 
batteries are used tor lighting only. 

In the boiler house three Fabeock & Wilcox water-tube boilers 
have been provided. Each briler has 1,204 sq. ft. cf heating 
surfece, is fitted with a superhecter having 142 sq. ft. of heat- 
ing surface, and is capabie ef evaporating 4,000 lbs. of water 
per hour, at a pressure cf 160 lbs. per sq. in. An induced draught 
plant bas been fitted, for whien a fan 100 in. in diameter is used, 
driven by a direct coupled steam engine, supplied by the Buffalo 
Forge Compauy. The fan may also ba belt-driven by a 10-n H. P. 
motor of the Brush Company's make. 

The condels ng p'aut is cf W. H. Allen & Son's steam-driven 
surface type, and bas a cooling surface of 1,100 sq. ft. The air 
pump and circulating pump are cf Edwards’ types, and are driven 
by a compound eng ine with cylinders of 9 in. and 14 in., aod with 
a stroke of 8 in. The combined condensing plant is capable of 
dealing with 12,500 Iba. uf steam per hour. 

Two of Weir's vertical feed rumps, which will deliver 12,000 Ibs. 
of water per hour against the boiler pressure, are used for feeding 
the boilers. Tae feed water passes through a Rankine feed- water 
filter, and then through a Berryman patent water heater, supplied 
by Messrs. J. Wright & Co. 

In connection with the condensing plant a Koppel cooling tower 
has been erected; the tower stauds on an area 35 ft, x 22 ft, and 
will deal with 48,000 gallons of water per hour, reducing the 

temperature f-om about 120° F. to 75 or 80° F. under us:al 
atmospheric couditions, 

To afford a reserve of water. a storage tank has been con:tructed 
above the boiler house, 45 ft. long x 11 ft. 3 in. x 3 ft. 9 in. deep, 
carried on four steel girders fixed in a vertical position. 

The steam-pipe work was carried out by Messrs. Babcock and 
Wilcox. The main pipcs supply direct to the engines, and the 
auxiliary steam range for the fan engine, pumps, &, is arranged on 
the ring system. The steam pipes are of lap-welded steel. The 
feed pipes are also of steel, and are arranged on the ring principle. 
The exhaust aud circulating pipes are of cast-iron. The whole of 
^ steam valves have been supplied by Messrs, Templer and 

noe. 

The engine house is provided with an overhead “traveller,” 
which Las a lifting capacity of 10 tons, and is of Messrs. Morris and 
Bastert's make. 

Current for lighting will be charged for at tbe rate of 13s. 4d. for 

any quantity up to 20 units iu one quarter. For any quantity not 
exceeding the equivalent of 100 bours of supply at the maximum 
demand in any quarter the charge would be 7d. per unit, and for 
any further quantity at the rate of 2d. per unit. 
. The work uf designing and erecting tne power station was placed 
in the hands of the Electrical Power Distribution Company, 
Limited, of which Mr. J. J. Sieiuitz is chief engincer. The erection 
of the station wascarried out uuder the supervision of Mr. Harold 
Bentham as resident engineer, now the managing engireer of the 
works. The architect for the buildiug was Mr. M. H. Graoam, of New- 
castle-on-Tyne. Tve contractors for the steel superstructure of the 
building were Messrs. Duxfield Bros, of Southport. The steel for 
this work was supplied by Messrs. John Abbott & Co., of Gateshead- 
on-Tyne. The cust of the power house, machinery, cables and dis- 
tributore, with necessary extras, has been about £30,000. 


Amersham.—The R.D.C. has approved the application 
of the Uxbridge Electric Lighting Company for power to supply 
that parish and Chalfont St. Peter. 


Austria.—The Austrian Schuckert Company, of Vienna, 
bas applied for a concession to put down a plant to utilise the 
water-power of the River Feistritz at Freistadt, near Laibach, in 
the generation of electrical energy for lighting and power purposes. 
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Basingstoke,— The United Electric Light and Power 
Company intends to apply for a prov. erder to supply electricity 
within the Council's area. At present it is the intentlon of the 
Council to carry out the works itself. 


Belper,—The Derbyshire and Nottinghamshire Electric 
Power Company having obtained its Dill, has offered to supply th 
U.D.C. with electricity 10 buik. | 


Bideford.— The Electric Supply Corporation, Limited, 
and the Electric Supply and Traction Company, Limited, have 
given notice of their intentions to apply for prov. orders for lighting 

, Bideford with electric light. 


Burslem.—4As the T.C. proposes to establish a supply 
of electricity itself, it has decided to oppose the applications of the 
Potteries Electric fraction Company aud of another syndicate for 
prov. orders to supply the borough. 


Cheitenkam,—The Town Council has a scheme for 
cable exteurious to the outlying villages of Prestbury, Bishop's 
Cleeve, Leckhampton, Swindon, Southam, Brockhampton, and 
Woodmanucote. Tne Prestbury Parisu Council, however, is trying 
to drive a hard bargain in the matter of wayleaves. 


Cults.—By way of experiment, a few of the houses in 
Cults were lit with the electric light last week for the first time 
since the end of March. Ie will be remembered that the electric 
plant, &., was acquired from the liquidator ot Messrs. Middleton and 
Co. by Messrs. Lowdon Bros. & Co., Dundee, who lost no time in 
getting the installation into proper order. New dynamos and 
extra boiler power bave been put in, and the mains thoroughly 
repaired. 


Darwen.—During the past vear a gross profit was made 
on the Corporation electric light works of £2,374 93. 4d.. and a net 
profit of £126 17s. Sd. On the tramways there was a gross profit of 
£2,335 48. 63d., but after repayiLg loaus, and allowing for sinking 
fund and interest charges, there is 4 loss of £203 168. 74d. 


Dungannon (Co. Tyrone), —The U.D.C. is engaged in 
formulating a scheme for the electric lighting cf the town. 


Durham. — At the meeting of the Durham County 
Council on July £0th a committee was appointed to inquire iato the 
question how far water-power could be utilised for a general 
scheme of electricity geueration, aud into the practicability of the 
scheme generally. 


Egypt.— limited company is about to be formed to 
take over and work a concession granted by the Egyptian Govern- 
ment for supplying electric light to Suez and Port Tewfik for 
20 years. 


Foots Cray.— The ratepayers have passed a resolution 
approving of an agreement being entered into by the U. D.C. with 
either the Sidcup Urban Council or the Woolwich Borough Council 
for the supply of electricity in bulk. 


Fraserburgh, — The Electrice Supply Corporation, 
Limited, Loudon, intends applying for powers for the electric 
lighting of the town. 


Gerrard's Cross,—The P.C. has decided not to support 
the application of the Uxbridge Electric Light Company fcr power 
to supply the parish, as it might went to provide a supply itself. 
The Council, however, will not object to the compauy passing 
through a corner of the parish in order to supply Fulmer. 


Gillingham.—The C. D.C., having decided to purchase 
s» much of the undertaking of the Caatham, Rochester and District 
Electric Lighting Company, Limited, as lies within its district, 
Mr. M. K. Nortb, L G P. inspector, has held a public inquiry relative 
to the application of the Council for leave to borrow £52,000 for 
the purposes of electric lightiug and the purchase of the works 
mentioned. The population of Gillingham alone is now nearlv 
53,000, and the assessavle value upwards of £105,000. Mr. 
Trentham, consulting engineer to the Council, had estimated that a 
profit balance of 4400 a year would be made in the supply of elec- 
tric light, &c., to the district by the Council. It was considered that 
the town was insufliciently lighted by the present system of the 
local gas company. 


Glasgow.—It has been remitted to the chief electrical 
engineer, Mr. Chamen ; the chief engineer for gac, Mr. Foulis; and 
the inspector of lighting, along with a small committee, to experi- 
ment with two streets lighted respectively with the latest Nernst 
incandescent electric lamp and the latest incandescent gas systems, 
with a view to the more economical and efticient lighting of the 
public streets. A deputation has received powers to visit any 
likely place for enlightenment. 5 


Gold Coast.—An Anglo-African contemporary states 
that the question of electric power and lighting on the Gold Coast 
deserves the attention of capitalists. Sekondi offers an excep- 
tionally good startiug point, with a large demand already in 
existence. 


Hanley.—The T.C. has received notice from the United 
Electric Light and Power Company, London, of its intention to 
make application for a prov. order to supply electricity within the 
Council's area. 
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Hebden Bridge.—The Electricity Committee cf the 
U.D.C. has prepared a scheme for the establishment of works at an 
estimated cost of £18,000. 


Heston—{sleworth.—The U. D.C. has received a report 
on electric lighting from Mr. Jas. Enright, who has been engaged 
to prepare plans and specifications for constructing an electric 
lighting station, and for mains, &c., for scheduled thoroughfares. 


The Council's surveyor, at the same time, was instructed to prepare. 


plans for a dust destructor, to be constructed in duplicate, and 
worked in conjunction with the electric lighting station. 


Honley.—The U.D.C. has received from the B. of T. 


consent for the use of overhead wires for the proposed electric 
supply for a period of five years. The Board adds that as a general 
rule the use of. overhead wires is accompanied by many dis- 
advantages, both as regards tho safety of the public and the 
efficiency of supply, and it reserves to itself the right to require the 
undertakera to lay any portion underground at the end of tive years, 
if at that time the exigencies of the district appear to the Board to 
demand it. 


Horbury.—The U.D.C. has received notice from the 
Provincial F.lectric Supply and Traction Company of its intention 
to apply for a prov. order to supply electricity in the district. 


Horsham.—At a meeting of the U.D.C. on July 31st, 
protests were made against employés at the electric light works 
being allowed to do private work in their spare time, to the detri- 
ment of the trade of the electricians of the town, and the matter 
was referred to the committee, who had sanctioned the practice, fcr 
consideration. 


IIford.—A loan of £21,715 for electric lighting has been 
sanctioned by the L.G.B. 


Italy.—The engineer A. Barberis, and Signor F. Costa 
have applied to the Communal Administration of Asti for a con- 
cession for the construction of a hydro-electric power station on the 
Tanaro, with a view to supplying the town of Asti and the eur- 
rounding districts with electric light. The head of water will 
be 94 metres, and the effective motive power at the turbine shaft 
will be 740 H.P. Forpublie lighting purposes 400 ft. P. will be placed 
at the disposition of the municipality at a price of 200 lire per H. p. 
per annum. The total cost of the installation is computed at 
800,000 lire. 


Kendal.— The Corporation commenced the supply of 
electric current for ligltirg last week. The standard pressure 
0f the continuous current is 220 volts across each side of a three- 
wire system. 


Kiingston-on-Thanies.—The T.C. has consented to 
allow the borongh electrical enyineer to advise the Teddington 
U. D.C. in regard to the tenders for electric lighting. 

The Corporation bas been informed that it is contrary to the 
bye-laws of the Institution of Electrical Engineers for the Pre- 
sident to nominate three gentlemen, from whom the Council might 
select one for the purpose of advising the Council respecting various 
questions relating to the electricity undertaking. ‘The Corporation 
has invited its members to select names and submit them at the 
next meeting. 


Leyton.—The Great Eastern Railway Company having 
written to the U.D.C. in reference tothe electric lienting of Leyton 
and Leytonstone stations, the Couneil has authorised the engineer 
to quote 4d. perunit as a level rate, upon the company guarantee- 
ing a satisfactory minimum consumption, 


London.—Ciry.—In his annual report, Mr. A. A. 
Voysey, the electrical engineer to the Corporation, says that there 
are distinct evidences that a genuine competition is at present con- 
trolling the price of electric energy in the City. Both City under- 
takers now have the right to use the higher pressure. From tbe 
point of view of the public generally, the use of the higher pres- 
sure is advantageous, because the consequent decreased size of 
mains will result in less int: rference with the surface of the streets. 
The price charged to consumers last year stood at 445d. The 
number of consumers supplied on the last day of 1901 was 10,618, 
and there were 54,175 lamps connected. During the year 
11,526,951 B. of T. units were sold, against 11,272,968 in 1900. As 
regards the public lighting, the total number of arc lamps on 
December 31st, 1901, was 508. Tne police reported 144 failures, 
and Mr. Voysey 133. Mr. Vcysey looks on there figures as indi- 
cative of a great improvement in the continuity of the public arc 
lighting. ‘he electrical engineer also refers to the supply of glow 
lamps for Corporation builuings, to explosious in street boxes, and 
to the confereuce of local authorities convened by the London 
County Council regardirg their powers to purchase electrical under- 
takings. 

1 B. C.— The General Purposes Committee recently 
had a conference with the County of London and Brush Provincial 
Electric Lighting Company with respect to its proposal to sell its 
undertaking within the Council's area, and stated that the sum 
expended by the company was approximately £158,956. The com- 
pany had laid about 25 miles of mains in the borough, and if the 
Council were willing to purchase the undeitaking, they would now 
be prepared to treat ou a basis many thousands of pounds lower 
tban that provided in the purchase clause. It was decided that no 
action be taken in the matter. 


BEBMONDSEY.—The Electric Lighting Committee has decided to 
expend a sum of 44,185 in extending the system of arc lighting 


mainly in consequence of the numerous complaints of Hooligan 
outrages received by the Borough Council. 

WoorwicH.—The town clerk has reported to the M.B.C. that he 
has agreed to the insertion in the Woolwich order of the clause set 
out below, embodying a modification of a restriction sought to be 
imposed by the South Metropolitan Gas Company, who opposed 
both the Woolwich and the Bermondsey Orders :— 

The undertakers shall once in every year after the first vear's werking of the 
undertaking. cause to be laid before them a statement tnd halance-sheet of the 
accounts of the undertaking, drawn up in accordance with the form of accounts 
prescribed by the Board of Trace for a local autherity, under the Electric 
Lighting Acts. 182 and 18S. and the undertakers shall thereupon fix annually 
the charges to be made for the supply of enr rey in the then ensuing vear at such 
rates (not exceeding the maximum rates sree tied in this Order), that as farag 


isreasonably practicable the revenue for that year shall not be less than the 
expenditure for that year. 


Longton.—The T.C., before consenting to extend its 
electricity supply to manufactories outside tae compulsory area, has 
devided to require from those applying for current an annual 
guarantee of 4300 for three years, to be reduced by any con- 
sumption by persons other than the guarantors. The cost of 
extension is estimated at £1,606, aud the promised consumption 
would yield 4100 a year. 


Lourenco Marques,—!ectric light is shortly to be 
installed at this port by the Portuguese Government. 


Lydd,—The South-Eastern Electric. Light Supply Com- 
pany intends to apply for a prov. order to supply electricity in the 
borough. 


Middlesbrough.—The danger incurred in laying electric 
and gas mains in close proximity to each other is exempliticd by the 
following excerpt from a report sent to the Gas Committee of the 
Corporation by one of the responsible oflizials:—‘ Is was discovered 
that the 14 in. new gas service into Mes:rs. Barclay & Co.s Bank 
was allowing a great quantity of gus toeseape into the premises. 
On examination we fouud a hole equal to s # iu. pipe bad been 
fused by electric current from the Corporation electric supply. Our 
service was at once disconnected." ‘Tue resident electrical engineer 
states that this is the only scrvice laid near the gas pipes. 


Neweastle-under-Lyme,.— The T.C. has decided that 
plans and estimates for the adoption of an electri al scheme shall 
be prepared bv a committee, in conjunction with the gas manager 
and the consulting engineer. 


Salford.—In our issues of June 6th and 13th, we 
reported tke inquiry which was beid into the management of 
the Corporation electricity undertaking. Judge Parry has now 
i-sued his report thereupon. lt covers 25 pages, and for the 
following summary of its contents we are iudebted to the Manchester 
Evening Chronicle “ His Honour replies to a long series of questions 
upon which he was asked to report. As to the Walness Road works, 
he is of opinion thet the committee could n t have dore more or 
other than they did. They worked hard to obtain iuformation, and 
acted on the best advice they could obtain, aud the site they chose 
for the works was chosca after careful consideration and upon 
expert advice. From what he saw at the new works, and for the 
reasons given by the witnesses on the suvject, it was clear that the 
Corporation bad exercised a wire fcretuousht in moving the works 
to the new site, and that they would bave incurred a very large 
espenditure iu trying to make the Walvess Rad site suitable, 
without any probability of ultimate success. Ou the question as to 
whether the total power provided way in excess of tbe requirements, 
and if so, who was responsible, his Horoor states thit the result 
has been to give Salford an electrical supply in excess of immediate 
needs, but if he were asked whether it wouid be in excess of future 
needs, he should refuse to prophesy. Trat must largely depend 
upon the energy aud ability, or Maut of it, u hien the Corporation 
aud their servants display iu selling elecirie.ty to consumers, That 
the works were a crecit to the borvugh aud the result of an 
honest effort ou the part of the ccmmittee aud their servants 
to produce what was supposed to be requisite, he kad no 
douot. Dealing with several matters counected with the 
specifications, aud with an attack made on Sir Richard Mottram 
and  Galloways, Limited, who supplied the boilers fer 
the works, and who had an interest in a tercer for encires which 
was ultimately not accepted, the jucge says he caunot see that any- 
thing wrong was done by Sir Rickard Mottram iu connection with 
the contract. He was further of opinion that no harm had been 
done to the ratepayers by deviation from tbe specifications, but he 
thought when tbere was any substantial alteration to be made in à 
contract, it should be reported by the engineer to the committee, 
and its effect explained at the time. With regard to trading, Mr. 
Hunt had laid down a principle that a councillor must not trade 
with another person who is doing trade with th2 Corporation. That 
was certainly not the law, and to his thinking it was not a sensible 
proposition to put forward. If the principle were round, either 
trade would be paralysed or a municipal council must consist solely 
of those undesirables who have neither trade, occupation, business, 
nor profession, and theretore could nut offend sgainst Mr. Hunts 
principle. A councillor was nct fettered in carryirg on his ordinary 
business in his ordinary way, or ia trading with persons who traded 
with the Corporation. He may sell where he pleases, and that the 
person to whom he sells is a trader with his Corporation is of no 
importance. But he must not enter iuto a contract with his Cor- 
poration, nor must hc take a portion of another man's contract with 
his Corporation, nor have any interest in such a contract. Asto the 
costs, his Honour states that inasmuch as the parties to these com- 
plaints were obliged, out of courtesy to the Corporatiop and justice 
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to themselves, to appear at the inquiry which was held at the 
request and in the interests of the ratepayers, he thought the 
reasonable costs of the parties should be paid by the Corporation. 


Bettwsycoed.—The Llanrwst Electric Supply Company 
intends to apply to the B. of T. for a gor. order for the electric 
lighting of the urban district. 


Manchester. —The annual report of the Electricity De- 
partment of the Corporation shows tbat the number of consumers 
at the end of March was 4,030, of whom 237 were outside the city 
boundaries. The total number of lamps connected was:—Inean- 
descent 307,067, and arc 2,453, In addition 774 motors were in 
use, representing 2,806 H.P. The total output of electricity 
from the works during the twelve months amounted to 12,697,590 
vaites. The quantity measured and accounted for was 11,518,940 
unite, showing a difference of 1,178,650 units. The total mileage of 
mains was 209 miles 1,299 yards, and represented an increase of 
50 miles 814 yards on the previous year. 


The working of the department showed a gross profit of £60,407,. 


and, after meeting interest, sinking fund charges, &c., a net profit 
of £7,634, which has been carried to the reserve fund. The advance 
of $d. per unit in the price of energy realised £11,561. 

The total borrowing powers now possessed by the committee 
amount to £2,171,121. 


Nottingham.—An interesting operation, involving the 
demolition of the chimney of the electric lighting station in the 
Midland railway station, took place on Sunday afternoon. The 
railway station is being considerably enlarged, and the electrical 
works have already been re-erected further down the line. The 
“dropping " of the chimney, which was 130 ft. in height, measuring 
18 ft. in diameter, and surmounted by an iron cap weighing 10.tons, 
was carried out under the supervision of Mr. E. M. Harding, of the 
Universa] Engineering Company, Nottingham. Having cut away 
one of the faces of the base of the chimney the workmen removed 
the pigs at the side, and when the supporting corners had been 
partially removed the huge mass fell with a crash. The operation 
was rendered the more difficult by the fact that the chimney had 
only oe about five years and the base was constructed of hard 
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Peterborough.—The T.C. has decided to apply for a 
loan 5 42,000 in connection with the extension of the electricity 
wor 

Pontypool.—The electric light company has offered to 
the U.D.C. to enter into a seven years’ contract for street lighting, 
"n to substitute lamps for the present ones supplied by gas free 
of cost. l 

Radnorshire.—The County Council has decided to have 
the electric light installed in the County Asylum. 


Rawmarsh.—The tramway company has agreed to pay 
the Urban Council £2,800, the cost of the Council obtaining electric 
light powers, in order that the company may be able to supply 
electric light in the town. 


Redrath.—The principal streets of Redruth were lit by 
electric lamps for the first time on Friday evening last. The lay- 


ing of cables and fixing of standards and globes during the week 


was a very smart piece of work. It was understood that the Urban 
Council, who had already extended the time one month from July 
Ist, would not grant further extension, but would insist on the fine 
of £40 per night being enforced unless light should be provided 
in the chief thoroughfares, and the contractors had to make a special 
effort. It was at Redruth that William Murdoch first applied coal 
ae purposes, and he used it in his house in Cross Street 
in 1792, 


Rugby,—The U.D.C. has applied to the L.G.B. for 
sanction to borrow £9,000 for the purposes of electric light, and Mr. 
A. A. G. Malet wasto hold an inquiry on Tuesday last. 


Sideup.— The U.D.C. has decided to approach the 
Woolwich B.C. and ascertain whether it would be prepared to 
supply energy to Sidcup, and if so, upon what terme. 


Sierra Leone.—Mr. S. T. A. Buckle, of Free Town, has 
obtained a sole concession for electric lighting and electric tram- 
ways in that town for a period of 60 years. Mr. Buckle is the local 
magistrate, and the concession has received the formal approval of 
the Colonial Government. 


South Shields.—In the Local Government Chronicle 
of July 46th an article appears commenting on the South Shields 
electrical undertaking. The article states :—“ We take the case of 
South Shields. as a type of the manner in which some local 
authorities bave plunged into unnecessary liabilities, the extent of 
which is quite uncertain. The Corporation of that borough started 
their supply of electricity five or six years ago, and doubtless 
thought they were installing a most perfect and permanent 
system; but so rapid are the developments of science and its 
applications that it is probable that if the plant and mains had to 
be chosen to-day many of them would be of a very different 
character. In the particular case of South Shields the 
accounta are unsatisfactory and misleading, as important facts con- 
cerning the expenditure incurred and paid for out of the rates are not 
clearly shown in the official returns, and seem to have been suppressed. 
„ ++ The supply was commenced in 1896. On March Slat, 1899, 
it appears that deficiencies to the extent of £5,114 3s 5d. had been 
contributed from the rates, and after dedo alleged surpluses 
there was still a net amount of £3,224 14s. 9d. againgt the rate- 


psyers on March 31st, 1901. The accounts for another year have 
now been issued, and the trading can therefore be analysed down 
to March 31st, 1902. No provision has ever been made for qud 
ciation, renewal, and antiquation of plant. If we deal with these 
items and (apart altogether from loss of value through the plant 
becoming old-fashioned and inefficient) merely charge 3 per cent. to 
cover depreciated value and renewals, the accounts will.... 
show an amount of £16,010, which must sooner or later be met by 
the 57 io as the result of the speculation into which they have 
baen led." 


Spain.—The Spanish Government has granted a con- 
cession to a Bilbao firm to put down plant to utilise the water 
power of the river Ebro at Estrecha de Besantes (Burgos Provinces! 
in the generation of electrical energy for lighting and powcr 


purposes. 

A central electric lighting station has just been completed and ptt 
in operation at Algar (province of Alicante). The plant, which i: 
of 1,000 H. p. capacity, supplies current for the lighting of a number 
of small towns in the neighbourhood. 


Sunderland.—At the last meeting of the Electricity 
Committee, the return for the half-year ending March last was 
submitted. This showed a net profit of £607 as against £1,900 as 
estimated. The decrease is attributed to several causes; primarily 
the increased cost of coal, which accounts for about £900; and also 
in & somewhat special degree to the increase in the payments 
required forinterestand sinking fund in regard tothe new generating 
station, which as yet, however, is making practically no return. 
It is estimated that the net profit for the September half-year will 
be £281. For the half-year ending March, 1903, it is anticipated 
there will be a deficit of £142, on an estimated revenue of £19,000. 
Generally the Committee are satisfied with the estimates, the 
decreases being consequent upon the developments which are being 
carried out. 


Tipton.—The U.D.C. has decided to refer the dispute 
with the Electric Power Company as to the price to be charged for 
electric lighting to an arbitrator. 


Wallasay.—Mr. W. H. Travers, engineer to the Dis- 
trict Council, has suggested to the Gas and Electricity Committee 
that application should be made for sanction to borrow an additional 
£9,500 for further works and plant. The steadily increasing 
demand for electricity in the district, chiefly in the tramways de. 
partment, has made the extension desirable. 


West Bromwich.—The T.C. has received from the 
L.G.B. permission to borrow £10,000 for the extension of the 
electricity works. 


Windlesham.—The Ascot Electricity Supply Company 
has sent details of its scheme for lighting this village to the Cherteey 
R. D. C. It is proposed to have a sub-station at Windlesham, which, 
with the mains, would be purchaseable by the local authority under 
the E.L. Acts. 

Wirksworth,—The U. D. C., on Tuesday, referred to the 
Gas and Water Committee a communication from the Derby and 
Notts. Electric Power Company, with reference to obtaining a prov, 
order to supply the area of the Council. 


ELECTRIC TRACTION NOTES. 


Aberdeen.— The annual report just issued for the year 
ending May 31st, 1902, shows the following results of the tramway 
undertaking :—Total revenue, £37,931 17s. 9d.; working expenses, 
£26,577 1s. 7d.; balance, £11,354 16s. 2d.; receipts per car-mile, 
13d.; expenses, 6d. 

Aston.—The Corporation Tramway and Electric Light 
Committee has recommended the Town Council to adopt the over- 
head system of electric traction when the Corporation acquires the 
trams. 


Auckland, N.Z,—The first shipment of electric cars for 
the Auckland Electric Tramway Company arrived from England by 
the Niwaru about the beginning of June last, and the remainder of 
the first consignment of 23 cars arrived by the Waimate on 
June 24th. EE 

Barnsley.—The B.E.T. Company is applying to the 
B. of T. fcr extension of time for the completion of the works 
authorised by tbe Barnsley and District Light Railway Order, 
1900. 


Barrow.—The Corporation on Saturday signed an 
agreement with the B.E.T.. Company for the construction of an 
electric tramway to the Docks, Roose and Furness Abbey. The 
Corporation reserves its right to purchase at the end of 7, 14, 
or 21 years. 

Birkenhead.—The accounts for the year ended March 
31st last show that the working of the tramways brought in a 
surplus of £3,514. The capital account includes an expenditure of 
£173,288 for tramways. 

Bolton.—The T.C. hes instructed the borough and elec- 
trical engineers to prepare as estimate of the cost of extending the 
electric tram seryice to Darcy Lever. d 

| D 
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Bournemouth.—Last week a commencement was made 
with thejline through the centre of the town, which is';being con- 
Btructedion the conduit system by Messrs. J. G. White'& Co., Ltd. 


Dover.—It is stated that in consequence of an accident 
at the electricity supply works on Tuesday, the municipal trams 
were at a standstill for'over two hours. 


Gloucester.— The inquiry into the applications for 
powers to construct light railways in Gloucester and district took 
place at the Shire Hall, Gloucester, on Thursday aud Fridav last 
week, before the Earl of Jersey, Col Boughey aud Mr. H. A. 
Steward. Evidence was given by a large number of witnesses, 
including the Rt. Hon. Sir John Dorington, Bart., M.P., chairman 
of the Gloucestershire County Council, who said tbat the county 
authority did not oppose the Gloucester scheme so far as the city 
was concerned, but they claimed that they ought to be the contract- 
ing authority for that portion of the proposed line which would be 
in the county area. , They were prepared to grant a lease of their 
line outside, and had, in fact, offered terms to the City Council. 
The Commissioners here intimated that having regard to the 
County Council objecting to another authority going into their dis- 
trict and taking possession of the roads, they could not go against 
that view of the County Council. The Earlof Jeraey, however, threw 
out the hint that it might be to the interests of both authorities that 
the line outside the city boundary should be worked jointly. Sir 
John Dorington agreed that it would be advantageous if the city 
and county could come to terms. Ultimately, the question of 
the proposed line from Stroud to Cheltenham and Gloucester was 
gone into. The promoter, Mr. Nevins, said that his intention was 
to provide a rapid and punctual service of care, and the estimated 
cost of construction and equipment was £300,000. The scheme was 
supported by the Cheltenham T.C., the Stroud U.D.C. and other 
local authorities. The M.R. and G.W.H. Companies jointly 
opposed the scheme on the ground that the Commissioners had no 
power to grant the application. After consultation, the Commis- 
sioners upheld this contention, and the scheme therefore dropped. 
The Commissioners reserved their decision upon the question of 
the city and county schemes. The greatest disappointment is felt 
in Stroud at the result of the inquiry, and feeling amongst the 
cloth manufacturers and traders of the district against the railway 
companies is exceedingly bitter. A large meeting is to be convened 
to endeavour to induce Mr. Nevins to seek to obtain an Act of 
Parliament for his scheme. Mr. Nevins was to have been thé chief 
customer of the promoters of the Gloucestershire Electric Power 
Bill, recently obtained. Now that the light railway is dropped for 
the present it is feared that the Electric Power Act will not be put 
into operation, and this large district will conseqrently be 
robbed of the advantages of electricity for motive power and 
lighting purposes. 


Gravesend.—The current was switched on for the new 
electric tramway on July 29th, by Alderman Paine. There are 20 
cars. For street lighting 27 arc lamps have been provided. 


Huddersfield.—The report of Major Druitt, Board of 
Trade Inspector, who inquired into the tramway disaster which 
took place on June 28th (tbree persons killed and many injured) 
states that no satisfactory instruction appears to have been given to 
drivers in case of any defect in the brakes or other equipment. 
More efficient instruction should be given; and he thought Hewitt, 
the driver of the runaway car, had not been taught to use the brakes 
when descending inclines, the correct way being to keep the slipper 
brake on all down, and to control the power by means of the hand 
brake, keeping the electric brake for emergencies. The inspector 
also thought the driver did not use the brake until he lost control. 
He could not account for the negative result when the electric 
brake was applied, in view of its working satisfactorily when tested 
later in the evening, unless a temporary insulation of some 
contacts bad occurred. The accident could not have happened had 
the slipper brake been properly used down the incline. It cannot 
be sufficiently borne in mind by managers of tramways that to drive 
cats down steep hills steady men of good nerve, intelligence, and a 
high standard of training are required. In addition, he thinks that 
definite instruction should be given to drivers in case of failure of 
any part of their equipment, and where to find some one in 
authority to remedy it. Before the car is used for carrying passen- 
gers the driver should be allowed a quarter of an hour to test it, for 
which time money should be paid. The corporation have taken steps 
in anticipation of these suggestions. 

The T.C. has been asked by the Mirfield U.D.C. either to extend 
ite service of electric trams from Bradley to Mirfield or to stand on 
one side and let someone else lay a tramway. The Corporation has 
decided to give its decision a fortnight hence. 


Liverpool.—After a lengthy hearing in the Liverpool 
Sheriff's Court last week before Mr. F. H. Mellor and a jury, Mrs. 
Elizabeth Pinnington, a widow, was awarded £400 in respect of 
injuries to her person and property sustained through an electric 
car, when descending Fitzclarence Street on February 14th last, 
leaving the lines and dashing into her house. 
brother to the plaintiff, also claimed £50 for injuries by shock 
through the same accident. This claim was disposed of by a pay- 
ment of £10 in respect of it, made.into Court by the Corporation. 

With respect to the proposed extension of the tramways between 
Lodge Lane and Aigburth Road, the general manager of the tram- 
ways, the city engineer, and the city electrical engineer have been 
directed to report further with reference to the project. 


Thomas Balmer, . 


London, Brighton, and South Coast Railway 
Company.—At the half-yearly meeting held on 30th ult., Lord 
Cottesloe, who presided, referred to the Parliamentary expenses 
incurred in opposing the proposed electric railway to Brighton, and 
other hostile schemes. He eaid that the activity of promoters 


would probably compel the company to act on the defensive for 


some time to come. The possibility of checking such schemes by 
inprovements and extensions of the company's system, and particu- 
larly the advisability of establisning electric traction on some of 
their lines, was seriously engaging tne attention of the board ; and 
the proprietors might be assured that no stone would be left un- 
turned in seeking means for preserving the traffic to and from those 
districts which the railway served. 


Manchester.—The Tramways Committee state in their 
annual report that the total of car mileage covered in the 12 months 
ended March last was 1,831,126, and 23,590,288 passengers were 
carried. The total receipts were £91,619 8s. 4d., the average 1s. per 
car-mile. The receipts per mile ranged from 8:32d. on the Queen's 
Road route to 13:20d. on the Rochdale Road. Electric cars ran 
1,684,345 miles, carrying 21,443,188 passengers, and bringing in 
receipts of £85,631 155. 5d.,an average of 12:20d. per mile. On the 
sections worked by horse traction 146,781 miles were run, and 
2,147,100 passengers were carried, the total receipts— 5,987 12s. 11d. 
—averaging 9°79d. per mile. From the profit and lors account it 
appears that the receipts were :—From traffic, £91,619 88. 4d. ; rent 
of lines, £19,477 128. 1d.; other revenue, £210 12s. 2d. The work- 
ing and other expenses, including payment to the Tramways Com- 
pany under the agreement, amounted to £78,110 158. 9d., and the 
gross profit was £33,196 16s. 10d. Interest and a sum transferred 
from surplus account brought up the available balance to £50,034 
13s. 2d., which was applied as follows:—Interest on mortgage debt, 
£17,086 6s. 1d.; sinking fund, £678 12s. 3d.; instalment on loans, 
£1,669 148. 10d.; contribution in relief of rates, £20,000 ; reserve, 
renewals, and depreciation account, £10,600. Electrical energy cost 
145d. per car-mile; traffic expenses, 4 24d. ; management expenses, 
1:80d.; repairs and maintenance, :'61d.— making the total cost of 
operation 810d. per car-mile. It is pointed out, says the Manchester 
Evening Chronicle, that the expense per mile has been greater in the 
past than it will be in the future, because the Committee have had 
everything necessary for & much larger system than has been in 
operation. 


Musselburgh.—The promoters of the electric tramway 
scheme have received tbe consent of the Council to an application 
to be made to the B. of T. for a year's extension of time. 


New York Central.—The New York Central Railroad 


is said to have submitted to the Mayor & scheme for meeting the 
public demand for improved conditions in the long tunnel. It is 
proposed to electrify the line within a distance of 30 miles from the 
terminal, at a cost of $14,500,000. 


North Eastern Railway Company.—Our Sunderland 
correspondent says he hears, on good authority, that some of the 
leading officials of the North Eastern Railway Compa»y are to visit 
America shortly, there to study, from various standpoints, some of 
the phases of railway working. It is believed that the directors 
are so well pleased with the results of Mr. G. S. Gibb's visit, that 
they believe further advantages may accrue from the visit of the 
officials suggested. 


Oldham.—The E.C. has decided to reduce the charge 


for energy for traction purposes from 2d. per unit to 1jd. This 
announcement was made by the Chairman (who is also a member of 
the Tramways Committee) to the T.C., but some members con- 
sidered the reduction not enough. They thought the charge ought 
to have been reduced by one half. 


Rangoon.—An Indian paper says that the Rangoon 
tramways have been bought by Messrs. Darwood & Co. for eight 
lakhs of rupees, and they hope to introduce electric traction 
shortly. The tramway seems to have been an unfortunate concern 
for its shareholders in the past dozen years. It has never yet pal 
a dividend, we believe, and the rails are now in a dilapidated con- 
dition, requiring renewal.” 


Reigate.—The T.C. has decided to consider any satis- 


factory electric tramway schemes submitted by private companies. 


Rothesay,— The new electrically-equipped system is to 
be inaugurated on the 11th inst., probably by the Marquis of Bute. 
The result of last year's work, May 31st, 1902, shows a dividend at 
the rate of 6 per cent. The total revenue was £5,103 178. 8d., and 
the expenses £3,680 17s. 7d., leaving a net balance of £1,423 0s. 1d. 
£300 is allowed for depreciation, anda 6 : 
poses of £965 8s., leaving a balance of £157 12s. 1d., to which is 
added balance over from last year £352 5s. 2d., making a balance 
now carried forward of £509 17s. 3d. Last year's dividend was 
7 per cent. The decrease may be due to the interference caused by 
changing over the system to electric. The car-miles run were 
121,257; the average earnings per car-mile were 978d., and the 
cost 6:19d. The total passengers carried were 687,843, and the 
average proportion of expenses to revenue was 74'11 per cent. 


Russia.—La Compagnie de Traction et d' Electricité en 
Russie, of 8t. Petersburg, has acquired the electric tramways in the 
town of Nicolaieff, on the Black Sea. 
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South-Eastern Railway.—The half-yearly general 
meeting of this railway company was held last week, Mr. Cosmo 
Bonsor presiding. He said that there had been a great increase of 
receipts upon their passenger traffic. There wasalsoa good increase 
in the number of first and second-class passengers, and for the first 
time for many years there was a decrease in the number of third- 
class paesengers. This decrease was solely attributable to the com- 
petition of tubes and trams. The board had had before them the 
other forms of motive power—namely, electricity and oil. They 
watched with the greatest interest the improvements that were 
being made in the development of electricity for drawing trains, 
and as soon as they could see that it was applicable to any portion 
of their line they would ask the shareholders to adopt it. 


Southend-on-Sea.—Last week the Light Railway Com- 
missioners held an inquiry into the application of the Corporation 
for further powers in connection with their electric tramway system. 
The existing tramways were inaugurated 12 months ago, and have 
been so successful that the authorities now ask for an extension to 
Sonthchurch and Shoeburyness, the latter by way of the Beach. 
There was considerable opposition to the proposals, the chief 
opponents being the L. T. S. Railway, whose managing director (Mr. 
A. L. Stride), in the course of the inquiry said that since the laying 
down of the present tramways last year, the passenger traffic between 
Leigh and Southend had decreased by 60 per cent. On the other 
hand, thetown clerk (Mr. W. H. Snow) for the Corporation contended 


that the tramway would act as a feeder” for the main line traffic | 


of the railway in question. It was stated by the borough accountant 
that the estimated receipts from the present tramways had been put 
at £11,333 and they had actually been £11,312. The borough 
surveyor (Mr. A. Fidler) said the length of the new proposed railway, 
No. 1, would be 2 miles 7 furlongs 2'6 chains; and of the proposed 
new railway, No. 2,6 furlongs 3:6 chains. The cost of both the 
railways had been estimated at £60,000. It was stated by the 
chairman of the Electric Lighting Committee that the present year 
would not see a profit of more than £50 as the expenses in compen- 
sation for accidents had been so heavy. The Essex County Council 
asked that if permission were given, the road to Soutbchurch be 
widened at the ex pense of the Corporation, to 60 ft. all the way along. 
Col. Boughey said the Commissioners’ decision would be communi- 
cated in due course, but with regard to the opposition of the L. T. S. 
Railway, the arguments on both sides would be sent to the Board 
of Trade without any comment from the Commissioners. 


Tilbury & Southend Railway.—At the meeting of 
this railway company last week Mr. H. D. Browne, the chairman, 
said that their Bill was then awaiting the Royal assent, but before 
doing anything towards applying electrical working on their railway, 
they proposed to await the result of the electrification of the 
Metropolitan and District Railways. The directors have, how- 
ever, sent one of their staff to America to see what is being 
done there. 


Walsall.—The lease of the borough electric tramway 
system to the Electric Traction Company expires next year, and at 
the present time opinion is divided as to whether the lease shall be 
renewed, or whether the Town Council shall take over the trams 
and municipalise them. 


Wolverhampton.—On Tuesday the cars commenced to 
run along the whole of the Newhampton Road route to Tettenhall, 
80 that there are now provided from thecentre of the town two routes 
to this charming spot—one by Darlington Street and the other by 
Newhampton Road. 


Wrexham.— The B. of T. has extended the time for the 
completion of the electric tramways from August Ist, 1902, to 
February 1st, 1903. 

The T.C. has received a letter from the Wrexham and District 
Electric Tramways Company, Limited, stating its willingness to 
take a supply of electricity for the tramways from the Corporation 
works at a date not later than February 1st, 1903. 


TELEGRAPH AND TELEPHONE NOTES. 


Damages Against the National Telephone Company. 
—In the Nisi Prius Court at Liverpool Assizes, on Tuesday last week, 
before Mr. Justice Wills and a special jury, Messrs. Addison & Co., 
Limited, a firm of Blackpool merchants, sued the National 
Telephone Company and their contractor, Mr. J. A. Ewart, for 
damages for injury enuted to their property by the negligent 
manner in which the excavations were made fcr laying a telephone 
cable along Church Street, Blackpool. 

For the plaintiffs it was stated that, without giving any notice, 
the defendants laid bare the whole length of the foundations of the 
plaintiffs’ property, and took no precautions to prop up or to 
protect the gable end of the house. Consequently, the windows 
cracked, and the gable wall sank; and plaintiffs contended that it 
would be necessary to rebuild the wall. This, with decorations, 
would cost from £400 to £450, while £50 was claimed as com- 
pensation for disturbance of business, and £100 for contingencies 
likely to arise in reconstructing an old building. 

For the defence it waa contended that a settlement bad taken 
place in the building prior to the excavations, and that to effect the 
1 repairs and provide for icontingencies, £41 would be 

cient. ' ! 


The Telephone Company pleaded that they were not liable, 
because they employed a contractor; and Mr. Ewart that he was 
not liable, because he did the work with al] sufficient care. 

The jury awarded the plaintiffs £250; and the contractor agreed 
to indemnify the Telephone Company in damages and costs payable 
to plaintiffs, on condition that the company paid its own costs. 


Glasgow Corporation Telephone Accounts.— The 
first accounts of this department, dealing with the year ending May 
31st, 1902, were issued on August 4th. The system was formally 
inaugurated on September 1st, 1901, so that the revenue is only for 
a period of nine months. 

REVENUE AND EXPENDITURE. 
Gross revenue from rentals for period September Ist, 1901, to 


May 81st, 1902 5 VVV . £25,854 2 4 
Terminal fees from National Telephone Company per Post- 

master-General a eu = i ks $^ 92 is 131 16 8 

Sundry receipts m 85 zs 2 Was ur em " 2,195 14 10 

Total revenue .. „ £289,171 18 5 

s 9,800 9 10 


Working expenditure T 


Net revenue. En Ja v . £18,302 8 6 


Deductions- 
Interest on loans .. V» ‘os s. Pu . £2,680 6 2 
Sinking fund es "m ee oe oe vs 1,960 0 0 
Terminal fees to Nat, Tel. Co. per P.M.G. .. .. 8&6 9 1 
— — 5,486 11 3 
. £12,815 9 8 


Balance or 


Split as follows 
Proportion of prepaid rentals for year 1902-8 
carried to suspense account .. oa es £12,417 1 5 
Surplus for year 1901-2 ee ee so. 898 7 10 
£12,415 9 8 


BORROWING POWER. 


By 1900 and 1902 Acts a T "t. 33 i T .. £220,000 0 
Deduct sinking fund as above ps T - 5 T 1,960 0 


— 


Net amount of borrowing powers, May 81st, 1902 * .. £218,040 0 
Amount borrrowed and not repaid, May 81st, 1902. 5 .. 172,240 0 0 


Unexhausted borrowing powers .. js a T - .. £45,800 0 0 


The total capital expenditure to date amounts to £192,693 149. 3d., 
but this includes a large amount of work in excess of present 
requirements, such as underground ducts, to avoid early re-opening 
of streeta, also cables containing a large number of pairs of wires in 
excess of present requirements. 

The following shows the estimate against what has actually been 
carried out :— | 


Original Actually 

scheme. executed. 
Completed jostruments provided TI . . 5,250 5,179 
1,500 8,787 


Partially completed lines .. - T «s 
Switchboard accommodation  .. sg oe 
Mileage of pairs of wire in cable 


i 6,050 lines 7,060 lines 
. 1,034 miles — 11,061 miles 


Number of pairs of cable wires .. se T .. 6450 14,572 

Length of trenching oe vs zi .. 22 miles 44 miles 

Capacity of pipes going out of exchange . 6,900 pairs 27,000 pairs 
of wires of wires 


The original scheme allowed for overhead construction, but it 
bas been found on account of the large number of intending 
subscribers—1,700 still to connect—that it is best to keep under- 
ground as much as possible only using overhead work between the 
main cables line of route and outlying subscribers. 

The number of local messages, counting a connection as one 
message, is now at the rate of 10,000,000 per annum. The average 
cost, therefore, of each message works out at ‘62 of a penny. 
Counting a connection as two messages each message would work 
out as 31 of a penny to each subscriber. There are 36 junctions to 
the G.P.O. and one line for transmission of telegrams by phone. 
There are 10 switch rooms in operation and seven about to be 
opened. The area tapped by the system covers 140 sq. miles. 


Hastings Telephones.—It is stated that the Telephone 
Committee of the Corporation has just reported adversely on the 
scheme submitted by the expert whom it consulted. 


Italian-Swiss Telephones.--The works of the Italian- 
Swiss telephonic lines are now near completion, and since the begin- 
ning of the present month the towns of Como, Chiasso and Lugano 
have been in active communication; during the first fortnight ctf 
August the Milan, Lugano, and Zurich will be in working order. 
By the 15th inst. it is ‘hoped also to connect Genca, Turin and 
Lyons. During next month communication between Rome and 
Turin, with French “ correspondance," will be established. By the 
end of September the entire Rome— Voghera line, with extension 
to Milan, Genoa, and Turin, will be completed, with communi- 
cation to French towns as far as the lines are available, as well 
as for interior inter-urban communication. 


Italy.—A Continental correspondent says:—‘ At the 
end of the month Signor Marconi will return to Rome to establish 
contiguous to the town an important wireless telegraphy station, 
which it is understood will be provided with the most improvea 
instrumente, notably such as are calculated to increase the 
perceptibility of the receivers. The station will be established 
near the Italian capital, for it has been sufficiently demonstrated 
that the electrical waves are not affected by passage across land, 
even if the latter be hilly.” 

Telegraphic Rates to West Africa.— On July 30th 
the Imperial Telegraph Committee of the House of Commons 
received a deputation from the Liverpool and London Chambers of 
Commerce with reference to the action necessary to get a reduction 
of the present tariff to West Africa. Sir Edward Sassoon, M. P. 
presided. 


— —— 
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Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED, 
Latakia-Cyprus .. LP ss T sa .. June 20, 1899 .. >$ 
Communication with Carthagena and Barran- 
quilla (Columbia) s i a .. Dec. 8, 1900 

Trinidad-Demerara No. 1. es T .. Aug. 27,1901 .. 

Communication with Bolama ve. aie .. April 18, 1902 .. 

8t. Lucia-St. Vincent .. oe ee ee .. May 8, 1902 ee EM 

St. Lucia-Grenada gia s vi “a .. May 8, 1902 es s 

Dominica-Martinique .. es n ee .. May 8, 1902 » 
St. Lucia-Martinique .. .. May 8, 1902 

Guadeloupe- Martinique May 9, 1902 


Santa Cruz de Teneriffe to Tejitade Teneriffe July 4. 1902 2 
Puerto Plata-Martinique - Di .. July 10, 1% . 
Anier-Kahanda . zx - . Aug. 2, 1902 
(;uarntanamo-Mole St. Nicholas 


ae ee ee Aug. 5, 1902 es 
Nagasuki-Fusan (between Tsushima and Fusan) Aug. 5, 1902 ee 
LANDLINES :— 
Route ria Hanekin on Persian territory. .. Feb. 24,1900  .. oe 
Communication with Tientsin and Taku via 
Helampo ee ee . LA LAE July J8, 1900 se [E 


Telegraphs in Turkey.—The Turkish Government has, 
it is announced, decided to establish 'a telegraph line between 
Tripoli and Fezzan. l 


Telephony in Italy.—The firm of Siemens & Halske is 
at present making experiments in long-distance telephony. The 
secretary of the Italian Postal and Telegraph Department, Signor 
Di Pirro, has been deputed by the Minister of Posts and Telegraphs 
to assist at the experiments in question. 


Wireless Telegraphy.—On the Cunard steamships fitted 
with wircless telegraphic apparatus, the Marconi Telegraph 
Company charge a uniform rate of 6d. per word for telegraphing 
from the ships to & Marconi station or to a passing ship, and the 
extent to which the system is used for private messages is stated to 
be 2,000 words from one ship in a single passage. 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Accrington.—August 19th. Nine arc lamps and pillars 
for street lighting. See Official Notices to-day. 


Amsterdam.—September 8th. Underground high pres- 
sure and low pressure cable system (three-phase, direct and 
telephone). Sce Official Notices” July 4th. 


Austria,—August 25th. The Austrian State Railways 
Administration, Pilsen, require supplies of arc and incandescent 
lamps and cables for lighting purposes. Offers should be received 
before August 25th. 


Beleium.—August 11th. The Provincial Government 
Authorities at Liège are inviting tenders until August 11th, for the 
construction and working of an electric tramway between Seraing 
and Val St. Lamberts. Particulars may be obtained from, and ten- 
ders are to be sent to, Le Gouvernement Provincial, Liège. - 


Bexley.—August 9th. Cables, switchboards, battery, 
booster, rotary converter and motors, for electric lighting and 
traction. See ‘Official Notices“ July 25th. 


Bristol. — September 10th. Electric wiring, bells, 
telephones; also boilers, economisers, piping, &c., for the 
Guardians’ Infirmary. See Official Notices“ to-day. 


Burnley,—August 12th. Two or five mechanical stokers 
for the Electricity Committee. See “Official Notices " to-day. 


Christiania.—September 13tb. Sealed tenders marked 
“Telecrafoe-Telcfonmateriel” will be received at the Board of 
Managers’ Office, Christiania, up to 3 p m. on tbe 13th prox., for the 
supply to the Norwegian State Railways of the undermentioned 
goods:—22,000 kilogs. of telegraph wire, No. 8, galvanised iron 
wire, 41 to 43 millimetres diameter; 5,400 kilogs. of telegraph 
wire, No. 11, galvanised iron wire, 31 to 3:3 millimetres diameter ; 
3,000 kilogs. of copper wire, 2:4 to 2:6 millimetres diameter; 5,900 
porcelain insulators ; 5,900 insulator holders. Tenders may include 
part or all of the goods required. Further particulars can be 
obtained on application to the office of the Inspector of Telegraphs, 
Stoners Gade, Christiania. | 


Dresden, — October Ist. A competition for a safety 
apparatus in connection with the working of electric tramways will 
be decided on the date mentioned by the Communal Administration 
of the town of Dresden (Saxony). Three prizes of 5,000, 3,000 and 
2,000 marks will be awarded. | 


France,—aAugust 20th. Tenders are being invited until 
the 20th inst. by the French Post and Telegraph authorities in 
Paris for the supply of 300 tons of copper-wire in six lots. Tenders 
are to be sent to Le Sous-Secretariat d'Etat des Postes et des 
Telegraphes, Rue de Grenelle 103, Paris, whence particulars may 
be obtained. 


Harrogate.—August 18th, Electric wiring at the 
Kursaal for the Corporation. See Official Notices to-day. 


ilford.—August 19th. Combined watering and sweeping 
car with equipment. See “ Officjal Notices” July 25th, 


Kala Lumpur (Selangor State).—August 21st. Two 
600-H.P. turbines, two 400- kw. three-phase generators, switchboard 
motor-generators, poles, wire, &c., for transmission line, are and 
glow lamps, &c., for the Crown Agents for the Colonies. fee 
“Offcial Notices July 11th. 


King William's Town (Cape Colony).—September 1st. 
Bealed tenders for electric lighting plant, &c., as per specifications 
will be received at the office of the King Electric Lighting and 
Cold Storage Company, Limited, King William's Town, Cape 
Colony, until noon on Monday, September 1st, 1902. 


Launceston (TasmManra).—September 15th. The Cor- 
poration wante tenders for polyphase generating, transmitting, 
transforming and distributing apparatus, reconstructing existi 
plant, enclosed arc lamps, &c. See “ Official Notices” May 23rd. 


Leicester.—September 3rd. Tram rails, points, crossings, 
conduits, cablee, overhead equipment, bonding, boilers, engines, 
generators, and other power station plant; alsoelectric cars for the 
Corporation. See Official Notices " July 18tb. 


Malvern.—August 23rd. Lancashire boilers, engines, 
alternators, cables, transformers, switchboard, &c., for the Council’s 
electricity supply scheme. See Official Notices July 11th. 


Manchester.—August 11th. Erection of a sub-station 
at Newton Heath. Apply City Architect, Town Hall. 


N.E. Railway.—October 7th. The directors are in- 
viting tenders for the complete electrification of about 37 miles 
of standard gauge (double track mostly) line in the neigh- 
bourhood of Newcastle. 
sections—(1) electrical equipment of coaches and permanent way ; 
(2) high-tension cables and sub-station equipment. For further 
particulars see our “Offcial Notices” July 25th. 


Newport.— August 20th. Electric generating plant and 
wiring, &c., for the new lunatic asylum at Caerleon. See “ Official 
Notices” July 25th. 


Northfleet.—The U.D.C. is desirous of entering into a 
contract with some company for the working of its electric 
lighting order. See “ Official Notices " July 25th. 


Pemberton. — August 20th. Complete electrical in- 
stallation (boilers, engines, dynamos, &c.), cables, raile, &c., and over- 
head equipment. See "Oflicial Notices " August 1st. 


Roumania.— September 3rd. The municipal adminis- 
tration cf Calarasi-Stirbey (Roumania) is prepared to receive 
tenders for the concession of establishing and working the electric 
lighting service of the town. 


Rugby.—August 20th. One 150-kw. and one 60-Kw. 
high speed steam three-phase alternators; switchboard, mains, 
lampe, and meters for the U.D.C. See Official Notices August 1st. 


Servia.—August 13th. Tenders are being invited until 
August 13th by the municipal authorities of Nisch for the establish- 
ment of & central station for the electric lighting of the town. 


Spain.—August 10th. The municipal authorities of 
Trujillo are inviting tenders until August 10th for the concession for 
the electric lighting of the town during a period of 20 years. Par- 
ticulars may be obtained from, and tenders are to be sent to, Bl 
Secretario del Ayuntamiento de Trujillo. 


St. Petersburg. — August 14th. Conduits for the 
municipal telephone system. See Official Notices ” July 25th. 


Valparaiso.—September Ist. Construction and equip- 
ment of electric tramways. Further particulars from the Chilian 
Consulate. 


Wolverhampton.—August 13th. Complete electric 
light installation for new union workhouse. See Official Notices” 
July 25th. 


Youghal Asylum (Co. Cork),—August 12th. Steam 


dynamos, battery, switchboards, wires and fittings. Particulars 
from Mr. H. A. Cutler, Municipal Buildings, Cork. 


CLOSED. 
Bradford, — The Conditioning House Committee has 


accepted the tenders of Messrs. Collinson Bros., of Bradford, for 


the electrical equipment of a new conditioning house. \ 


Brighton.—The Corporation has placed a contract for 
a storage battery for tramway work with the E. P. S. Co. 


Dewsbury.—The tender of the Klein Engineering 
Company for a cooling tower at the electricity works has been 
accepted by the Electricity Committee. 


Halifax.—The Electricity Committee has accepted the 
tender of the United Asbestos Company, Limited, for covering the 
boilers and steam pipes at the electricity works with asbestos 
composition, at 7d. per square foot; also the tender of Messrs. 
Reavell & Co., Limited, Ipswich, for the supply of an air 
compressor. 


Rochdale.—The Tramways Committee has ordered three 
additional tramcare from Messrs, Dick, Kerr & Co., Limited, 
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Sheffield.—Messrs. Cole, Marchent & Morley have 
secured the order for the 1,000-xw. engine and generator for this 
city, making the fourth of their engines on order for the Sheffield 
Council, or in all 3,000 Kw. normal output. In our last issue we 
mentioned the firm’s address as “Sheffield.” This, of course, was 
a mistake, as the address is Prospect Foundry, Bradford. 

We understand that Messrs, Askham Bros. & Wilson, Limited, 
have received a good order from the Sheffield Corporation for their 
toughened crucible cast-steel points and crossings. 


Tokio: Imperial Japanese Navy.—We learn that the 
contract for the motor equipment of the Tokio Imperial Dock 
Yards bas been secured by Messrs. D. Bruce Peebles & Co. There 
will be installed about 200 motors, varying from 5 to 40- B. H. P. 


Tunbridge Wells.—The T.C. has accepted the tender 
of the Alphons Custodis Chimney Construction Company, Sheffield, 
for the erection of a chimney shaft, 180 ft. high, at the central 
lighting station, for £2,330. 


Wolverhampton. — The Tramways Committee has 
accepted the tender of Messrs. Dick, Kerr & Co. (£735) for a 
track cleaner. 
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NOTES. 


Stampings for Electrical Purposes.— We have received 
from Messrs. Joseph Sankey and Sons a catalogue which is, we 
believe, absolutely unique in the annals of the electrical industry. 
This remarkable production measures 20 in. x 30 in. x # in, 
and weighs over 14 lbs.; it is fitted with a substantial brass handle. 
The catalogue deals with insulation, end-plates, segmente, and 
complete rings, and gives particulars of the permeability and 
hysteresis of the material used ('"Lohys" brand) &c. The most 
striking feature is the immense variety of tools at the disposal of the 
firm. Plain tools for stamping out rounds are duly tabulated, tools 
for centre holes and keyways combined, tools for stamping disc 
centres and ventilating spaces at one operation, tools for punching 
armature sta npings complete, &c. Every stamping that is knowa to 
the electrical trade is duly set forth, either in full size or half size scale 
drawings. The book must be of immense importance to the English 
trade, and will greatly assist in standardising. The Committee of 
the Institution of Electrical Engineers who are dealing with the 
standardisation of designs will probably find this catalogue of 
interest in their investigations. There are no fewer than 80 sizes of 
segment tools shown in full scale drawings; this is really an 
innovation, and resembles nothing of the kind we have seen or 
heard of before. The drawings are in deep blue on a white ground, 
are well executed, and contain all the necessary particulars relating 
to each tool orstamping. The catalogue is purely technical and of use 
only to works engaged in the manufacture of dynamos, motors and 
transformere. We are glad to see such energy and enterprise in this 
branch of the electrical industry, and we congratulate Messrs. 
Sankey and Sons (who are represented by Mr. Robert Jenkins, 
of 88, Bishopsgate Street Within, London, E.C.) on their unique 
production. 


British Electrical Manufacturing Enterprise. — 
From a notice which we publish in our “City Notes " to-day, it will 
be seen that ap important change is being brought about in 
the well-known Preston concern with which Messrs. Dick, 
Kerr & Co. have been identified right from its initiation 
two or three years ago. There is every reason to believe that 
with their increased capital and under the altered conditions, 
Messrs. Dick, Kerr & Co. will be in an even stronger posi- 
tion than before. The enterprise which has been displayed by this 
company during the past few years has given great satisfaction in 
most electrical circles, and more especially among engineers who 
have been eager to see our national electrical industrial positior 
improved so as to enable foreign competitors to be successfully 
beaten by British manufacturers. Our readers will have noted from 
what has appeared in our columns during the past year or so, how 
actively the firm's representatives have been engaged in the 
Colonies, and if what they have donc in the past may be regarded— 
as we believe it may—as an indication of what they are 
likely to do now that Colonial development, especially in 
South Africa, is about to take a leap forward, Preston 
manufactures will be very much in demand. They have 
secured a very firm footing in pretty well all important 
ag of the British Colonies and Dependencies. In the Far 

they are supplying machinery for Hong Kong; in Canada the 
firm has a branch whose prospects are very bright; contracts have 
been booked recently in South America ; India is also being nursed, 
and only Jast week we had occasion to mention the excellent 
order obtained by them in the face of the keenest American 
competition, for the Sydney electric lighting plant. Turning 
more particularly to South Africa, it should be mentioned 
that notwithstanding the war, Mesers. Dick, Kerr & Co. have 
been engaged upon the equipment of the Camps Bay and 
Cape Town tramways; bave supplied the new generating 
plant and rolling stock for the Cape electric tramways; and have 
furnished the complete generating plant for the Durban Corpors- 
tion tramways, They are busy with electric plant eqpipments for 
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several mining companies, and, we understand, have just made 
arrangements for vigorously meeting the business which is now 
coming on in the Rand district. One point of special interest, 
which we must not overlook, is the steps they are now taking for 
developing lines of alternating machinery which will enable them 
to cope with American and German competition in this branch of 
manufacture. 


The English Eleciric Manufacturing Company, Limited, has 
been greatly helped by having the services of Prof. S. H. Short, 
who has been able, upon the basis of his previous American experi- 
ence, to obtain results in the design of traction motors and 
generators which are distinctly in advance of what American makers 
have been able to arrive at. Prof. Kennedy’s report to the J.ondon 
County Council may be quoted as an example in this connection. 
We understand that there has been no scrap-heap at Preston, and if 
that be £o, Prof. Short is entitled to a great deal of credit when one 
considers the rush and magnitude of the work there. In discussing 
the question of American competition, wethink it right to draw atten- 
tion to the uufairness arising from the fact that, though British m:nu- 
facturers may adequately equip themselves forcompetition throughout 
the civilised world, they are debarred from the United States of 
America by a prohibitory tariff, whicb, we believe, is45 percent. It 
is easy to see the advantage which this gives to American electrical 
firms, in reserving for them the largest market in the world, whi'st, 
at the same time, they are free to meet on equal terms British tirms 
in Great Britain, where it is exceedingly difficult to obtain any 
appreciation of this discrimination. Fortunately, the Colonies show 
a greater understanding of the vital facts cf the case. 


Through Traffic on Tramways.— We are glad to notice 
that Mr. J. E. Waller has opened the question of through tratlie for 
passengers and goods on tramways, in a paper read before the 
Liverpool Chamber of Commerce. The subject is important for 
various reasons. First, ik the through traflic for goods especially be 
looked on as a coming necessity, the importance of uniform gauge 
for tramways will be perceived. As regards passenger through 
traffic, it is undoubtedly a fact that a good system of tram- 
ways, that will pick up a passenger practically at any time, 
and carry him from near his own door to some point not far 
from his place of business, will have the advantage over the 
infrequent train with its arbitrarily placed termini, arbitrary, that 
is, as regards most of the passengers. Few suburban passengers in 
a city like London are well placed for both termini. A man lives 
near to the suburban station of one company and has his office near 
that of another company. The managers of the respective com- 
panies do not seem to possess the intelligence or the consideration 
to afford facilities for the public to travel to and fro on either line. 
Why should aseason ticket holder from Victoria not be allowed to 
travel on any company’s line out of the two stations at Victoria, to 
any suburban station near his home ? These matters do not interest 
the railway management, because they would be useful tothe public 
who reed not be considered. We all remember the late chairman 
of the S. E. R., who excused the list of maimed passengers on his line, 
in an accident outside Cannon Street Station, on the grounds that 
they were decently dressed people who were hurt, and they ovght 
not to be travelling third class, even, we suppose, to avoid S.E. 
frowsy firsts. 


Mr. Waller points out that to get by train from Chawbent to 
Liverpool occupies an average time of two hours, with two and 
sometimes three changes en route, and even this can only be done 
at seven fixed times daily. The distance is 26 miles by rail, and 
24 by road, for which tbree hours should suffice, and the author 
thinks that with a tramway service, the hour would probably be 
saved by the passenger's ability to start when he wished and return 
when convenient. The railway fare is 1s. 11d. return, while the 
fare of the Lancasbire Light Railways will not exceed 1s. 3d. to any 
part of Liverpool. He points out that the South Lancashire Tram- 
ways, now constructing, will connect up directly with systems 
aggregating 400 miles, on which facilities for interchange, not only 
of passengers, but also of goods, ought to be afforded. Goods tratlic 
bas yet to come to the tramways. One result of municipal tramways 
has been to make them little local affairs, on which at most a few 
parcels could be carried. Municipal narrow views have refused to 
recognise the possibility of traflic beyond the borough boundary. 
This view of tramways will have to disappear. In the pamphlet 
before us, the possibilities of goods traffic are pointed out, and 
details are considered in the shape of suitable wagons for the 
purpose. 


Those who know Lancashire are well aware of the enormous 
local traffic done by carts. The Heaton Mersey Bleach Works, for 
example, six miles outside Manchester, are kept supplied with goods 
to be bleached, entirely by huge horse wagons, and this is simply a 
single case out of many hundreds of others where it would be 
possible to utilise a tramway. | 


Electric Plant for Rand Mines.—Tke Jrifish and 
South African Gazette says: “The enormous improvement which has 
taken place in recent years in everything relating to electrical 
machinery, has not left the great mining companies on the Rand 
unaffected, and whereas seven or eight years ago none of the mines 
were able to provide themselves, except at prohibitive cost, with 
their own power, and were consequently compelled to be tributary 
to an outside institution like that of the Raud Central Electric 
Works at Brakpan, large numbers of them now arc not only able to 
and do supply themselver, but upon much more economical and 
favourable terms than from an outside source. The consequence of 
this is a Jarge increase in the demand for electrical material of all 
kinds, which is constantly being added to as each mine makes a 
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further extension of its establishment, or a revision of its plant. 
This transformation of old plants was especially active during the 
enforced period of idleness after the annexation, some mines, like 
the May Consolidated, merely limiting their reconstruction works 
to displacing the numerous small steam engines used to drive 
separate items of their plant by electric motors, still drawing their 
supply of current from the Brakpan Works, while others set up 
complete generating plants outright. According to latest reports, 
10 mines are still tributary for current to the Rand Central Works, 
which also supplies a number of chemical and industrial establish- 
ments and a part of the demands of Johannesburg and the railway, 
its aggregate contracts totalling 2,400 m.p. With the new mines 
coming into working, or opening up, and with the prospective 
municipal tramway and lighting scheme, very large calls for elec- 
trical material wil be made, and Home firms are advised to bestir 
themselves accordingly." 


Electrical Standardising. Testing and Training 
Institution.—As a result of the recent scholarship examinations, 
tke Board of Control of this Institution have made the following 
awards :— 

To Mr. Herbert Stanley Phillips, of Oakham School, Oakham, Rutland, an 
exhibition of the value of 30 guineas, tenable for two years. 


To Mr. John Nelson Nayler, of Kingswood School, Bath, @ prize of 20 
guineas. 


Personal.—Mr. E. Parkinson, chief inspector of the 
Bradford City Tramways, who bas received an appointment under 
the South Lancashire Tramways Company, was last week the 
recipient of presentations from the management and clerical staff, 
and from the drivers avd conductors, in token of their appreciation 
of his work among them in Bradford. The presentations were made 
by Mr. C. J. Spencer, the manager of the Bradford Tramways. 


Fire Prevention Exhibition.—The British Fire Pre- 
vention Committee is assisting in the organisation of & thoroughly 
representative international fire exhibition on technical lines, to be 
held at Earl's Court from May to October, 1903. Those who are 
interested in this very worthy project can obtain circulars giving 
full particulars as to classes of exhibits from the acting secretary, 
British Fire Prevention Committee, 1, Waterloo Place, London, 
S.W. There are, of course, departments for electrical safeguards 
and electric alarm calls. 


Cleaning Boiler Tubes,—The cleaning of boiler tubes 
inside and the appliances for doing so havebeen discussed recently by 
the Revue de Mécanique. Though a thin scale is probably less harmful 
and of better heat-conducting power than generally supposed, any 
really thick scale must seriously diminish the capacity of a boiler. 
Probably the effect of scale is less apparent than it otherwise would 
be because the tube area is considerable, and when some tubes fall 
below their maximum capacity others begin to do more work. To 
clean a tube when much curved is perhaps not very easy, but straight 
tubes should be easily bored out. Probably even a small bent 
tube could be bored out by means of a suitable boring-head and a 
flexible shaft. A straight tube should easily be bored out, and in 
an electric works with current at hand it should be a simple matter 
to bore out a boiler tube by means of a rapidly rotating cutter-head 
electrically driven, the head being cooled by a good stream of 
water, which will also serve the purpose of washing away the 
débris. It is surmised by our contemporary that it would be found 
as cheap to prevent scale as to remove it, a view with which 
general agreement may be expressed. The outside cleaning of 
tubes can be effected by steam jets or air jets. These will remove 
dust and loose soot, but will not remove tenacious soot resulting 
from bad combustion, a sort of sticky tar such as it is usual to burn 
off economiser pipes by running tbe gases through without water 
in the pipes. The cleaning of tubes inside by means of acid is 
disputed. By some it is thought that the acid will not touch the 
metal so long as any scale remains to be dissolved ; others hold a 
contrary view. We are inclined to think tke acid method is safe, 
but should welcome some tests that might well be instituted by the 
boiler insurance companies upon boilers about to be removed from 
work, or immediately upon removal, so that some definite and 
precise knowledge might be gained on the subject. Flue dust dces 
not appear to adhere to vertical tubes, though soot will, and the use 
of scrapers seems almost universal in economisers. The economiser 
may, however, be worked eatisfactorily without scrapers where the 
furnace arrangements are such that no smoke is made. 


Metric Weights and Measures.—An important report 
was issued recently by the Decimal Association, showing the pro- 
gress made since the issue of the last report in February, 1901. 
Numerous Consular Reports are cited, to show tbat the need of 
reform is urgent; the Russian Government has taken steps in the 
direction of adopting the metric system, the United States, the 
Commonwealth of Australia, and leading men in Canada and South 
Africa, have passed resolutions strongly in its favour, while the 
Convocation of London University, the Associated Chambers of 
Commerce and others regard the compulsory adoption of the metric 
system as imperatively necessary in the interests of our trade. No 
fewer than 266 members of Parliament have expressed their approval 
of the movement, an increase of 95 since 1901. The question 
appears to be drawing to a head; if we do not take the firet step, 
the United States will do 80, and then we shall be compelled to 
follow suit—just as they will follow us, if we take the initiative, 
as we should. Probably important progress will be derived from 
the Conference of Colonial Premiers. A sudden change of any 
kind is contrary to the established customs of the British 


people; but the adoption of the metric system, say, in two years 
time, as a compulsory measure, is of the first importance, and 
deserves the earnest support of everyone who is interested in the 
maintenance of our foreign trade. 


Accident on Newcastle Tramways. — A serious 
accident occurred on Wednesday afternoon on the Newcastle trolley 
lines. The trolley wheel of a fully loaded car which was ascending 
a steep incline up Westgate Hill suddenly left the wire, and as the 
rails were wet and greasy the brakes refused to act. The car ran 
backwards and collided with another full car which was also 
ascending the hill, A number of persons were injured, some of 
them seriously. 


Appointment Vacant. — Assistant engineer for Edin- 
burgh Electricity Works, at +100. f 


THE CENTRAL STATION ENGINEER. 


Ma. J. G. GRIFFIN, of Burnley, has been appointed resident 
electrical engineer and tramways manager at Swindon, at a salary 
of £250. 

Mr. LEONARD ANDREWS has placed his resignation as Corporation 
electrical engineer at Hastings in the hands of the Lighting 
Committee. It is understood that it is contemplated to retain his 
services as consulting engineer. 

The Bolton T.C. has appointed Mr. Woop as station superinten- 
dent at the electrical works at a salary of £140 per annum. 

On Ist inst, Mr. C. D. TarrTE, borough electrical engineer, 
presented Mr. J. WILLIAMS, engineer-in-charge, on behalf of the 
staff, with a silver-mounted dressing-bag and other articles, upon 
the occasion of bis leaving Salford to take up an appointment under 
the Sheffield Corporation. Mr. Taite spoke highly of Mr. 
Williams's ability and his long period of service, he having been 
engineer-in-charge at the opening of the first generating station at 
Salford seven years ago. 

Mr. A. D. CONSTABLE, lately testing engineer at the Croydon 
Corporation Electricity Works, was on Thursday, July 30th, pre- 
sented with a gold-mounted fountain pen, a set of folding com- 
bination compasses, and a smoker's cabinet, the occasion being his 
departure to take up the position of chief assistant to the Chatham 
and District Light Railways Company. Mr. Gray ScorT, in making 
the presentation, referred to Mr. Constable's valuable services, and 
the regret that all felt at losing him; a most hearty send-off 
terminating in the usual way with musical honours. 

Mr. R. Mackay, assistant mains superintendent at the Croydon 
Corporation Electricity Works, will shortly be leaving to take up a 
similar appointment witb the British Westinghouse Company. 

Mr. A. PICKERSGILL, assistant electrical engineer to the Dewsbury 
Corporation, has been appointed engineer to the Cleckheaton 
U.D.C. There were over 100 applicants for the position. 

The Canterbury T.C. has increased the salary of the first assistant 
engineer at the electric light works, Mr. F. A. LEwis,.from £2 to 
42 78. 6d. per week. 

Mr. G. E. HATE, assistant electrical engineer at York, has been 
appointed electrical engineer at Erith. 


NEW COMPANIES REGISTERED. 


a 


Minehead Electric Supply Company, Limited.—(74,382). 
This company was registered on July 18th, with a capital of £2,000in £1 shares, 
to carry on in Somerset or elsewhere, the business of electricians, providers of 
electricity, suppliers of light, heat, power, traction, and sound, manufacturers 
of, and dealers in, and with cables, wires, lines, accumulators, meters, 
generators, distributors, posts, insulators, fittings, lamps and the like, electrical 
and mechanical engineers, &c. The first subscribers (each with one share) 
are :—J. R. Davis, solicitor, Minehead. Somerset; Mrs. M. S. Davis, Minehead, 
Somerset; J. Boddy, baker, &c., Minehead, Somerset ; Mrs. L. Boddy, Minehead, 
Somerset; Mary Mowatt, manageressof Hotel Metropole, Minehead, Somerset; 
Miss G. Mowatt, Hotel Metropole, Minehead; and Mrs. L. Leather, Minehead. 
No initial public issue. The number of directors is not to be less than two nor 
more than seven; the subscribers are to appoint the first; qualitication, £50. 


East Anglian Engineering Company, Limited (74,407).— 
This company was registered on July 22nd, with a capital of £10,000 in £1 
shares, to take over the business carried on at Stowmarket and elsewhere by 
the Anglian Engineering Company, Limited, to adopt an agreement betweeu 
F. C. Peecock of the first part, H. W. Wilson of the second part, and 
F. Taylor, for this company, of the third part, and to carry on the business of 
consulting, mechanical], and electrical engineers, manufacturers of cycles, 
motor cars and carriages, wire drawers, tube makers, &c. "The firss subscribers 
(each with one share) are:—F. C. Peecock, Stowmarket, solicitor; H. 
Wilson, Stowmarket, engineer; P. C. N. Peddar, Stowmarket, land agent ; 
H. Mase, King’s Lynn, electrical engineer; 8. A. Mow, Needham Market, 
bank manager; H. N. Prentice, Stowmarket, engineer; and E. M. Crosse, 
Btowmarket, engineer. No initial public issue. The number of directors 18 
not to be less than three nor more than seven; the firat are F. Taylor, H. Mase, 
and H. W. Wilson; qualification, £500. 


D. Santoni & Co., Limited (74,406).— This compasy was 
registered on July 22nd, with a capital of £2,000 in £1 shares, to take over the 
business of importers and exporters of economic, domestic, scientific, curative 
and Destine electric appliances, dealers in international novelties and electrical 
g: 8 and accessories, &c., carried on by D. Santoni, at 22, Goswell Road, E.C. 

he first subscribers (each with one share) are :—E. Durien, 87, Eigin Crescent, 
W.; H. A. Welte, 55, Hunter Street, W.C., clerk; J. Law, 78, Albert Street, 
N.W., secretary; J. H. Macdonald, 177, Cavendich Road, Balham, B. W., clerk ; 
V. Bornand, Winchester House, Victoria Square, Birmingham, electrical engi- 
neer; C. C. MacCarthy, 14, Swinbourne Grove, Manchester, electrical engi- 
neer; and K. Fiedler, 90, Chiswell Street, E.C., merchant. Minimum 
subscription 10 per cent. of the shares first offered to the public ; provided that 
not less than 1,000 shall be so offered. The number of directors is not to be less 
than two nor more than seven the first are D. Santoni and V. Bornand. 
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Sheppey Water and Lighting Company, Limited (74,364).— 
This company was registered on July 16th, with a capital of £12,000 in £1 
shares, to supply the Island of Sheppey, and especially the parishes of Minster 
and Eastchurep, or otber places in Kent, with water and electric light and elec- 
tricity, and to'carry on the business of waterworks proprietors, electricians, 
electrical and mechanical engineers, gas makers and suppliers. Kc. The first 
subscribers (each with one share) are:—F. F. Ramuz, J.P., Shorefield, South- 
end, land agent: G. H. Wills, 52, Park Road, Sittingbourne, retired brick 
manufacturer; L. Seager, London Road, Sittingbourne, contractor: M. Pierson, 
72, High Street, Sheerness, farmer; J. R. Bligh, Eastchurch, Sheppey, con- 
tractor; W. A. Benson, C.E., Brambledown, Minster; and G, F. Ramuz, 68, 
Cheapside, E.C., auctioneer. Minimum cash subscription 25 per cent. of the 
shares first offered to the public. The number of directors is not to be less 
than five nor more than seven; the first are W. A. Benson, G. H. Wills, F. F. 
Ramus, J.P., L. Seager, M. Pierson, J. R. Bligh and G. F. Ramuz; qualifica- 
tion, £100; remuneration, £60 per annum, divisible. Registered office, 4, 
Edward Street, Sheerness, Sheppey, Kent. 


David Moseley & Sons, Limited 5 company was 
registered on July 24th, with a capital of 4300, 000 in £10 shares (14,000 pre- 
ferenca), to acquire the business of india-rubber manufacturers and merchants 
carried on by D. Moseley, J. F. Moseley and O. G. Moseley, as David Moseley 
and Sons," at Manchester, London, Glasgow. Birmingham, Sydney and else- 
where, and to carry on the business of manufacturers of, and wholesale and 
retail dealers in, articles and 8 made wholly or partly of india-rubber or 
other gum, carriers by lend and water, shipowners, warehousemen, wharfingers, 
constractors of railways, tramways, gas and electric works and other works and 
conveniences,&4c. The subscribers (each with one share) are:—D. Moseley. 
Chapelfield Works, Chapelfield Lane, Ardwick, Manchester, manufacturer; 
J. F. Moseley, Chapelfield Works, Chapelfield Lane, Ardwick, Manchester, 
manufacturer; O. G. Moseley, Chapelfield Works, Chapelfield Lane, Ardwick, 
Manchester, manufacturer; Mrs. R. Moseley, Cringle Hall, Levenshulme; 
Miss b. Mo-eley, Críngle Hall, Levenshulme ; Miss M. M. Moseley, Cringle 
Hall, Levenshulme; and Mre. B. Allen, The Cedars, Heaton-Mersey, Lancs. 
No initial public issue. The number of directors is not to be less than three, 
nor mor? than five; the first are D. Moseley, J. F. Moseley and O. G. Moseley 
(all permanent governing directors) ; qualification, £10,000; remuneration of 
Fine directors £5,000 per annum, divisible. Registered office, Chapelfield 
orks, Chapelfield Lane, Ardwick, Manchester. 


Concordia Electric Wire Company, Limited (74,416).—This 
company was registered on July rd, with a capital of £2,000 in £1 shares, to 
acquire any inventions relating to the production of light, heat, sound, power 
or other effects by electricity or otherwise, or to the generation, use, storage, 
secumulation, measurement, distribution and transmission of electricity, and 
to carry on the business of manufacturers of and dealers in and with eiectric 
wires, electricity meters, gas meters, cycles, motors, steam condensing and 
water-softening devices, e'ectric lamps, switches, cut-outs, batteries and 
appliances, and the like, electricians, electrical and general engineers, con- 
tractora, 4c. The first subscribers (each with one share) are :—H. E. Hill, 182, 
Leander Road, Brixton, cashier; A. C. Worman, 25, Shepherd Street, Plaistow, 
clerk; O. M. Bollon, 481, Liverpool Road, N., clerk; C. M Murphy, 81, Victoria 
Road, Chelmsford, cierk; F. Hopkins, 29, Heron Road, Herne Hill, clerk; 
E. W. Hopton, 27, Haverhill Road, Balham, clerk; and R. M. Albery, Bridge 
Road, Chertsey, farmer. No initial public issue. The number of directors 1s 
Dot to be more than three; the subscribers are to appoint the first; remunera- 
tion as fixed by the company; L. A. Frank, of 81, Wiltshire Road, Brixton, is 
the first secretary. 


Barnaby & Co., Limited (74,481).—This company was registered 
on July 29th, with a capital of £8,000 in £1 shares, to act as an electric supply 
company in all its branches, to create, accumulate, transmit and distribute 
electricity, magnetism or other similar agency, and to carry on toe business of 
electrical and mechanical engineers, manufacturers of, agents for and dealers 
in electric, magnetic, telegraphic, telephonic and other appliances and 
apparatus, manutacturers of steam, hydraulic, pneumatic and other engines 
and appliances, &c. The first subscribers (each with one share) are:— 


W. Collins, 16, Damer Street, Sheffield, traveller; F. Newham, 394, Ecclesall . 


Road, Sheffield, cutlery manufacturer; W. F. Barnaby, 195, Balmoral Road, 
New Brompton, Chatham, electrical engineer; C. W. Harrison, 35, Rustlings 
Road, Sheffield, manager; Mrs. R. Hides, 171, Northumberland Road, Sheffield ; 


Mrs. L. Collins, 16, Damer Street, Sheffield; and W. Wreghitt, 37, Botanical 


Road, Sheftield, hosier. No initial public issue. The number of directors is 
not to be less than two nor more tban five: the first ure W. Collins and 
W. F. Barnaby; qualification, £50, Registered office, 13, College Street, 
Rotherham, near Sheftield. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Leeds Copper Works, Limited (62,225) [formerly “ English 
Electro-Metallurgical Company, Limited. Name changed June, 1902).—This 
company's annus! return was filed on June 5th, when all the shares were taken 
upin a capital of £700,000 in 800,000 preference, and 400,000 ordinary shares of 
£l each. £1 has been called ap on each of 200,000 preference shares, resulting 
in the receipt of £199,800. £1,200 remains in arrears. £500,000 is considered as 
bald on 100,000 preference and 400,000 ordinary shares. Mortages and charges, 


LI 

Metropolitan Eleetrie Supply Company, Limited (23,395).— 
This company’s annual return was filed on April 8th, when the entire capital 
of £1,000,000 in 100,000 shares of £10 each had been taken up. £10 per share has 
been called up on 97,968 sbares, resulting in the receipt of £979,680. £20,320 is 
considered as paid on 2,032 shares. Mortgages and charges, £470,000. , 


CITY NOTES. 


Dick, Kerr & Co., Limited. 


Maeens, Dick, Kern & Co., who have for some time been sole 
selling agents for and large shareholders in the English Electric 
Manufactaring Company, Limited, of Preston, have now taken over 
the whole of the shares of that concern. The business of Dick, 
Kerr has been conducted ss a private limited company so fhr, 
its shares being held almost entirely by members of the firm. The 
amalgamation has been effected by Messrs. Dick, Kerr & Co. 
exchanging £100,000 ordinary shares for the £200,000 in the 

nglish Electric Manufacturing Company, and they have exchanged 
£145,000 out of the £185,000 preference shares in the latter 
company. The debentures have not yet been dealt with, but it is 
intended to convert the Dick, Kerr & Co. 4 per cent. debentures to 
10 Per cent, the eame as those of the other company, and to raise 

* preference dividend to 6 per cent. all round. The capital 


of Dick, Kerr & Co. now figures at £840,000, and its profits for the 
last three years haye averaged over £60,000, which is sufficient to 
pay the increased interest on the preference stock and debentures 
in the two concerns, and also to give a 10 per cent. dividend on the 
ordinary. For the current financial year the profite are estimated to 
be considerably in excess of previous years. The English Electric 
Manufacturing Company has also been earning substantial profits. 
It is stated that during the last 18 months these have been 
£67,000. 


Anglo-American Telegraph Company. 
Ms. F. A. Bevan presided last Friday at the half-yearly meeting of 
this company, and in moving the adoption of the report, said that 
the directors regretted that, owing to the falling off in the receipts 
for the first quarter, they were unable to pay the quarterly 
dividend which they had paid for some time past, namely, 158. to 
the ordinary and 308. to the preferred shareholders, and had only 
enough in hand to pay 12s. 6d. and 25s. respectively. Tne second 
quarter, however, brought increased traffic so far as to enable them 
to pay the usual dividend. The receipts decreased by £13,167, but 
this company was no exception to other telegraph companies in that 
matter. He believed that all of the submarine telegraph companies 
experienced a falling-off in the receipts, probably owing to a 
diminution in the volume of business. It now looked as though 
there was going to be an improvement, for instead of a decrease for 
the month of July, there was a slight increase over July of last year. 
Then, besides the decrease in the traffic receipts, the Minia repair- 
ing ship earned £5,605 less than in the previous year, owing to the 
fact that the cables of allof the associated companies remained 
in such good order that there was no need for repair. 
The fact was that they, only had one repair to effect for 
one of their friends, and that was executed so rapidly tbat 
they earned very little by the Minia. The total decrease 
in traffic receipts amounted to £18,773, which was serious, but he 
did not think it was to be considered on the whole unsatisfactory. 
There was a considerable decrease of expenses which went some 
way to reduce the total decrease for the half year. The working 
expenses were down by £705, the law expenses by £516, and the 
repair ship cost £1,261 less; the value of cable expended was 
£2,463 less, the total decrease being £6,048, which being deducted 
from the decrease of receipte £18,558 left a net decrease of £12,510. 
The decrease arose simply from the volume of business being less, 
and the fact that their cables and those of their partners were in 
better order than they had been for a very long time, and he was 
glad to eay that at the present time the cables were in good working 


. order, with the exception of one small cable on the other side of the 


Atlantic which would be repaired very quickly. The directors 
watched carefully the development of wireless telegraphy, which 
was now associated not only with the name of Marconi but with 
other systems. What would eventually develop from it they were 
not in a position to say. They had been told time after time that 
they would see those systems established in a month or two or 
three, and now August had come and nothing apparently so far 
as be knew had occurred which should make their opinion differ from 
what they had expressed upon a previous occasion, that though this 
system would produce a certain class of telegrams, such as between 
ships and the sbore, or between ship and ship, there was no reason, 
so far as they could see at present, to believe that they would compete 
with the class of telegram which this company and the other cable com- 
ies sent, because, as he had already said, they could not see that 
they would be able to compete with this company in accuracy or 
speed. As an instance, in the present w eek they, from their Stock Ex- 
change office, were able to send no less than 1,063 messages in the 
space of two hours. So long as they were able to sen. telegrams 
with that speed and with perfect accuracy the directors did not 
think that Anglo-American shareholders need be greatly alarmed 
about the development of wireless telegraphy. Lord Kelvin had 
told him that he had given carefal attention to this matter, and he 
did not believe the shareholders need be alarmed at the prospect. 
Of course they could not say what might happen, science developed 
in such a wonderful manner that it was impossible to predict or 
prophesy, but, considering their own speed and perfect accuracy, it 
would be a long time before wireless telegraphy could do them very 
much harm. After a few words relating to the French lawsuit, for 
which they had long had a favourable judgment, but could not get 
their money, the speaker formally moved the adoption of the 
report. 
his was seconded by Mr. Burr, and carried unanimously after 
several deferred shareholders had aired a grievance about the 
renewal fund. 


Baker Street and Waterloo Railway Company, 


THE report for the half-year ended June 30th last, to be sub- 
mitted at the meeting on the 7th inst., states that the capital 
expenditure during the half-year amounted to £66,011. The 
estimate for the current half-year is £175,000. The constraction 
contracts and agreements relating thereto have now been transferred 
by the Metropolitan District Electric Traction Company, Limited, 
whose capital was £1,000,000, to the Underground Electric Railways 
Company of London, Limited, with a subscribed capital of five 
millions sterling. Satisfactory progress is being made with the 
construction of the works, The company’s Bill has passed through 
the Committees of both Houses of Parliament, and is now awaiting 
third reading in the House of Commons. The engineers’ report, 
issued with the directors’ statement, states that since their last report 
the works have made progress as follows:—The western running 
tunnel at Waterloo has been completed to Addington Street. The 
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eastern running tunnel has been continued southwards to a point 54 
yards short of the Waterloo Station tunnel. On the north side of 
the river the shield chamber for the second station tunnel at the 
Embankment has been constructed, and the shield is now in course 
of erection. The eastern station tunnel at Oxford Street has been 
completed, and the headwall built ready for continuing the running 
tunnel. The western running tunnel has been continued from the 
point in Regent Street near Vigo Street, where it was suspended, to 
a point 230 yards south of Oxford Circus. On the northern section 
of the railway the eastern running tunnel, which was suspended in 
May last year at a point in Regent's Park, north of the outer circle 
roadway, was started again on June 30th last, and is now about 
to cross under the said roadway. At the station at Waterloo the lift 
chamber or booking hall has been covered in, and is ready for the 
internal fittings. At Piccadilly the works remain as they were at 
the last report, and at Oxford Street preparations are being made to 
ines some underpinning work to enable the large lift shaft to be 
sunk, 


Metropolitan District Railway Company. 


THE report for the half-year ended June 30th last says that the 
company has again suffered seriously from the competition of the 
Central London Railway, although the recent large reduction of 
fares at Ealing, Hammersmith and other West-End stations will, 
it is confidently believed, assist the company to regain its traffic. 
The Ealing and Harrow Railway is being now prepared for electric 
traction, and it is hoped that the railway will be opened before the 
end of the present year. The Metropolitan District Electric 
Traction Company, who contracted to erect the power house at 
Chelsea and electrically-equip the District Railway, has become 
absorbed in a larger company, with: a subscribed capital of 
£5,000,000, known as the Underground Electric Railways of London, 
Limited. This company is rapidly pushing on with the erection of 
the generating station and the other works. The contracts for the 
construction of the Brompton and Piccadilly Circus Railway have 
been let and its land notices have been served. The works are now 
in active progress. An agreement has been made whereby the 
Brompton Company will construct the portion of tbe District Com- 
pany's deep level line from Earl's Court to South Kensington. 


North Metropolitan Tramways Company. 


TEE report for the six months ended June 30th last says that the 
Bill for the electrification of the company's lines ia Middlesex, the 
application for which was authorised at tbe last meeting, bas passed 
both Houses of Parliament, and by arrangement with the Middlesex 
County Council and tbe Metropolitan Electric Tramwaye, Limited, 
it is now proposed to apply to the Board of Trade for their consent 
to a sale of these lines to the Metropolitan Electric Tramways, 
Limited, and an agreement to this effect will be submitted for con- 
firmation at the meeting. The Act also contains power to increase 
the number of directors to six, and a resolution to this effect will 
be submitted to the meeting. The directors recommend that Mr. 
James Devonshire, the managing director of the Metropolitan 
Electric Tramways, Limited, be elected as such additional director. 


Great Eastern Railway Company. 


AT last week's meeting of this railway company, Lord CLAUD 
HAMILTON, who presided, said that the company's officers were 
considering, and had reported to the directors on, improved 
traction, both by means of steam locomotives and by the ''elec- 
trification" of a portion of the line. These were matters which 
were receiving the constant attention of the board, but they had 
not yet come to any decision as to the method that ought to be 
adopted. Tbe new decapod locomotive of exceptional power, 
which they were building as an experiment, was not yet completed, 
and they could not find in America or elsewhere any railway work- 
ing by electricity trains of 13 carriages capable of conveying 656 

assengers equal to a total weight of 210 tons at a two minutes’ 
interval, which was what they required. It was doubtful whether 
a railway working such trains would, with the existing knowledge 
of electrical traction power, be commercially successful, which, of 
course, was the principal point to be considered, although there was 
no doubt that it would be possible to work the traffic in the manner 
indicated. As to existing electrical railways which conveyed much 
lighter trains, there was by no means unanimity of opinion as to the 
best mode of working, &c. The Central London Railway had been 


opened only two years and yet the board of that company bad 


decided on an alteration of their system of working. The 
shareholders would remember also the different opinione 
expressed at the inquiry before the Board of Trade as to 
whether the Ganz or the multiple unit system should be 
adopted for the “electrification” of the Metropolitan and the 
District railways. Again, before the Lords’ Committee on the tube 
railways this session one expert said that Parliament made a mis- 
take in allowing the Central London Company to build an 11 ft. 
6 in. tube. Another expert, on the contrary, argued that the 
Central London tube was quite sufficient, and that a larger tube 
would prevent many undertakings from being a financial success. 
He alluded to other differences between experts, and said that the 
board did not, therefore, consider tbat they ought at present to 
bind themselves down to any particular system, even in order to 
prevent the extension of the tube lines into the company's district. 
One tube scheme, through Leyton and Walthamstow to Waltham, 


had been withdrawn, but the promoters announced that they would 
bring it forward again next session, while another, the North-East 
London scheme, which would compete with the Great Eastern line 
for its Tottenham and Edmonton traffic, had been pgssed by the 
Lords’ Committee. To enable them to pay a dividend of 3} per 
cent. on the*ordinary shares, the promoters of the last-mentioned 
scheme estimated that they would carry 63,333,000 passengers per 
annum, which was equal, making the usual allowance of 25 per 
cent. for Sunday traffic, to 194,000 passengers per day. This wasa 
number which, in practical working, could not be carried over a 
double line of railway; while the whole of the traffic carried by 
the Great Eastern, the North London, and the Great Northern rail- 
ways from the district proposed to be served by the North-East 
London tube was only 27,215,147 per annum, or equal to 83,482 
per day. : 


Blackpool and Fleetwood Tramroad Company. 


THE report for the half-year ended June 30th last, to be submitted 
to the meeting on the 21st inst, states that, including the sum 
brought forward from last half-year, the balance of profits, after 
providing for debenture interest, is £3,538, and the directors recom- 
mend a dividend at tbe rate of 4 per cent. per annum, which will 
absorb £3,000, writing off a sum of £500 to depreciation re- 
serve, and leaving a balance of £38 to be carried forward to the 
current half-year. The number of passengers carried during the 
3 was 679,740. The receipts from all sources amounted to 
941. 


City of London Electric Lighting Company. 


THE half-yearly interim report of the directors contains the follow- 
ing tabulated statements, showing the position of the company at 
various periods :— 


NUMBER OF CUSTOMERS ARD LAS CONNECTED 
(After allowing for Disconnections on Account of Removals, &c.). 


——— — — — —— — — — — 


320 | 
Dec. 81, Dec. 31, Dec. 31, Dec. 81, June 30, 
1898. | 1899. 1900. 1901. | 1902, 


m | 


Number of customers being sup- 


plied T 25 iu a a 7,414 | 8,738 9,855 10,618 10,650 
Number (equivalent) of 8-c.P. lamps 
connected £s we ee k 


. 855,825 429,628 611,118 549,175 558,026 
l | 


On June 30th, 1902, in addition to the lamps connected, there 
were 15,362 awaiting connection on completion of the consumers 
wiring, &c. 

COMPARISON OF HALF-YEARLY Gross REVENUE. 


First 6 First 6 First 6 First 6 First 6 


Revenue, .months months months months montbs 
of 1898. of 1899. of 1900. of 1901. of 1902. 
Mese oes Rec cia eee 
Gross revenue from sale of elec- £ £ £ | L£ £ 


tricity for public and private 
lighting and meter rentals, ex- 
clyding sundry receipts . 
Increase over previous year .. is 


78,552 | 99,213 100,550 | 123,122 121.280 
(286 de- 20,661 ^ 1,337 25,572 (1892 de- 
pe ! : crease.) 


After payment of interest on the first and second debenture 
stocks and loans, the net revenue for the first six months of 1902 
(including the amount of £14,063 brcught forward from 1901). 
subject to adjustment, was £63,864 available for depreciation, 
reserve, any special charges, and dividends on the preference and 
ordinary shares, &. l 

From the above it will be seen— 

(a) That after deducting the lamps disconnected at the request 
of consumers, principally owing to refusal to supply such consumers 
at unremunerative rates, the lamps connected to the company's 
mains show a net increase of 9,351 during the six months, notwith- 
standing the present competition. : 

(b) That the reduction in the working expenses, to which your 
chairman called attention at the last ordinary general meeting, is 
being maintained, especially in the consumption and in the price 
of coal. 

As a consequence, the net revenue for the past six months shows 
a considerable ivcrease, as follows: 

APPETERE NEP ee ERRORIS 


First First . First 
— ' six months six months six months 
of 1900. of 1901. of 1902. 
Net revenue for half yer £17,916 ‘ £89,411 £49,801 
Add amount brought forward from 063 
previous yen. 1,622 11,842 14, 
£19,538 £50,753 £68,864 


, Total available 


— 
The dividend on the company's preference shares for the six 
months ended June 30th last has been paid. The appeals to Oe 
House of Lords in respect of the contracts with the Corporation 0 
London will probably not be heard until after the Long Vacation. 


(Continued on page 232.) 
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EDOUARD HOSPITALIER. 


Tu Société [nterr.ationale des Electriciens will, in 1903, have 
a distinguished president, an electrical engineer who has long 
attracted the attention of the electrical world by his researches, 
his originality, and the correctness of his methods. In 1877, 
M. E. Hospitalier left the Ecole Centrale, Paris, with 
diplomas conferring upon him the titles of engineer of arts 
and manufactures and mechanical engineer. He immediately 
devoted himself to the electrical industry, which was then 
undeveloped. In 1879 he became secretary to the journal 
entitled La Lumiere Electrique,and in 1881 he joined the staff 
of L' Elec(ricien, in the same capacity, and was appointed a 
member of tbe Chancellor’s office of the International 
Congress of Electricians. The question of the first electrical 
units, which were adopted at this time, interested him 
greatly, and all the 
articles that he pub- 
lished at that period, 
and we might add, that 
he still continues to 
publish, have always AP 1 
tended to define clearly E 
electrical elements and | i 
units, and to insist on 
exact measurements. In 
1882, when the City of 
Paris founded the 
School of Industrial i 
Physics and Chemistry, 
M. E. Hospitalier was 
chosen as professor of 
electricity. He fitted 
up all the laboratories 
required for measure- 
mente, experiments, and 
tests of all kinds. The 
course of lectures given 
by him for 20 yeare, 
and constantly modified 
according to the pto- 
gress of electrical 
science, is a model of 
its kind. What is 
especially admired in him, is his method, the clearness of 
his explanations and his justice in appreciation. We have 
only to consult the record of the pupils turned out by him to 
see that they have been taught in a good school. 

In 1883 M. Hospitalier became editor-in-chief of 
L' Electricien, and retained this position until 1890. 
M. Hospitalier bas taken a great interest in the Société 
Internationale des Electriciens. In 1884 he was elected 
secretary of the Society. In 1893 he was appointed 
Vice-president; and now in 1902 he has just been 
elected president for the year 1908—4. During this 
period he has constantly written papers of the highest 
importance for the Society. In 1884 he wrote a paper 
on transformers of electrical energy, and later on 
another on electrical definitions, notation and symbols. 
In 1885 he spoke on . -ctrical notation. In 1886 he 
described an automatic switch applied to the charging 
of électric accumulators. In 188% he was studying 
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EDOUARD HOSPITALIER, PRESIDENT-ELECT OF THE S. I. E. 


electric meters. In 1891 he visited the Frankfort Exhi- 
bition, and gave demonstrations of polyphase alternating 
currents, He read a paper on the provisional pro- 
gramme proposed for the International Congress of 
Electricians at Chicago in 1893, and in the same year he 
visited America. M. Hospitalier was one of the first to 
speak of carbide of calcium and its applications in the 
manufacture of acetylene. He also interested himself in 
electric automobiles in 1897, and in the Cab Competition 
and the Automobile Exhibition of 1895. 

M. Hospitalier has been called upon to sit on many com- 
missions and committees, and almost always the duties of 
secretary or reporter have devolved upon him; these duties 
have always been fulfilled by him most conscientiously, and 
to the entire satisfaction of his colleagues. In 1888, he 
was appointed secretary of the Committee of Organisation of 
the International Con- 
gress of Electricians of 
1889. In 1889 he 
was a member of the 
Electro- Technical Com- 
mittee of the Universal 
Exhibition of 1889, and 
secretary of Section II. 
(Industrial Applica- 
tions) of the Interna- 
tional Congress, At 
this period the City of 
Paris was intent upon 
the Halles Electrical 
Works. M. E. Hos- 
pitalier was u member 
of the  Electro-Tech- 
nical Committee of the 
City of Paris. In 1890 
he acted as reporter to 
the judges in the Elec- 
tric Meter Competition 
instituted by the City of 
Paris. 

In 1892 he became 
editor-in-chief of L’Jn- 
dustrie Eleclrique, In 
| 1891 he was vice- 
president of the International Congress of Electricians 
at Frankfort-on-the- Main; in 1893 he was official 
delegate at the Chicago International Congress of Elec- 
tricians; in 1896 he was vice-president of the Inter- 
national Congress of Electricians at Geneva; in 1898 he 
was honorary president of the jury of the electrical seotion 
of the Turin Exhibition. Lastly, in 1899 he was reporter 
to the Admission and Installation Committees of class 23, at 
the Paris Universal International Exhibition, and in 1900, he 
was reporter to the jury of class 23 (The Mechanical 
Production and Utilisation of Electricity), and reporter to 
the International Electrical Congress. M. Hospitalier's 
scientific researches have been described in ZL Electricien 
(1881—1890),and in Z'7Industri& Electrique (1892—1902). 
They had for their special object the industrial and 
scientific methods of measurement that have been used since 
1882 at the School of Industrial Physics and Chemistry of 
the City of Paris, the graphic study of the working of 
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dynamos, accumulators and electric meters, and the distribu- 
tion of electrical energy by continuous, alternating,simple and 
polyphase currents, The unification of electrical units and 
terminology has always been an object of special interest to 
M. Hospitalier. 

Amongst the works published by M. Hospitalier we 
may mention the Formulaire Pratique de l' Electricien,“ 
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YaRMOUTH CORPORATION ELECTRICITY WORKS. 


which has ap- 
peared every year 
since 1883, Les 
Compteurs d' ener- 
gie électrique 
(1888) “Les 
Recettes de l’ Elec- 
tricien” (1895), 
„ Polyphased Al- 
ternating Cur- 
rents, written 
specially for the 
proprietors of the 
ELECTRICAL RE- 
VIEW, and pub- 
lished by them in 
English in the 
year 1896, and 
“Le Vocabulaire 
technique indus- 
triel et commer- 
cial Francais — 
Anglais — Alle - 
mand” (1900). 
Amongst the in- 
struments inven- 
ted by M. Hospitalier is the Ondograph, described and 
illustrated in the ELECTRICAL Review for June 13th and 
20th, 1902, which is so valuable for registering the wave- 
form of electric currents. In 1900, at the conclasion of the 
Exhibition. M. E. Hospitalier was made a Chevalier of the 
Legion of Honour. mE 

To sum up, M. Hospitalier is an eminent electrical 
engineer, a professor of industrial electricity of the highest 
merit, and one who has rendered most valuable service in 
industrial instruction. He takes great interest in auto- 
mobilism, and is now engaged upon an original motor 
car, which will be worked by petroleum and by electricity 
without accumulators.  — | 

His chief characteristic is his independence and freedom 
of opinion, which bave made him many friends and, perhaps, 
some enemies. 

An entente cordiale has existed between ourselves and the 
subject of our Bketch ever since he entered the domain of 
technical journalism, and in the same year that M. Hospitalier 
joined L’Electricien, the ELECTRICAL REVIEW, previously 
published monthly, and later fortnightly, became a weekly 

In the early days he was a frequent contributor to 
our columns, and on his writings we have always set the 


highest value. 


GREAT YARMOUTH TRAMWAYS. 


Tue electric tramways constructed by the Yarmonth 
Corporation were opened last month, and we give a brief 
account of the installation herewith. The Corporation 
obtained powers to carry out the work in 1899, but at first 
hesitated between putting them in force and leasing them to 
a company. The Yarmouth & Gorleston Tramway Com- 
pany, whose lease expires in 1904, had been bought up by 
the British Electric Traction Company, Limited, and when 
the Corporation invited tenders for leasing both under- 
takings in 1901 the company was almost the only bidder ; 
the Corporation, however, decided to take matters into its 
own hands, and proceeded to appoint Messrs. Preece and 
Cardew as consulting engineers. l 

The system comprises about six miles of single track, laid 
ae four miles of route. The contracts were awarded as 
ollows : — 


Overhead construction and bond- 


ing. 

Battery, reversible booster, and 
switchboards. 

Cars 


Engines and dynamos ... 
Rails s si 
Boilers 

Cables 


The British Insulated Wire Com- 
pany, Limited. 
Messrs. Crompton & Co., Limited. 


The Brush Electrical Engineer- 
ing Company, Limited. 

Messrs. W. H. Allen, Son & Co. 

The Ougrée Works, Belgium. 

Messrs. Babcock & Wilcox. 

The Telegraph Manufacturing 


Company, Limited. 


The permanent 
way was laid by 
Mr. J. W. Cock- 
rill, borough sur- 
veyor, with local 
labour, the time 
occupied being 
about 8 months. 
The rails weigh 
90 lbs. per yard, 
and are in lengths 
of 45 ft. The 
foundation con- 
sists of a concrete 
bed 6 in. thick, 
on which the rails 
are laid to a gauge 
of 3 ft. (in. The 
rails are tied every 
6 ft., and cross- 
bonded at inter- 
vals of 120 ft. 
The special work 
at points and 
crossings was car- 


YABMOUTH: Tramway PLANT IN PowkEkR STATION. ried out by 


SPECIAL WoRK ON YAR"OUTH TRAMWAYS. 


Messrs. Askham Bros. & Wilson, of Sheffield. The steepest 
gradient is 1 in 27, and the sharpest curve 48 ft. radius. 


r - — - —- — 


/ 


ix 


i 


8 


P l. X 
€ dtd 
TONG 
Ot at ine 
: thew i 
aF (ag. 
Y up it 
nd vba 
| onde. 
bidde i 

ata js 
ede ag 


Ak. ag 
arded a 


rite log 
Linit 
Lager. 
i 

d Co 
qu 


factors 


Tons 
Ker 
r peù 
engib 
Ik 
qe 
Ane 
Lith 
y 14 
425 


m. 


Udin 


* 


Se 
Vol. 51. No. 1,289, Aucost 8, 1902. ] THE ELECTRICAL REVIEW. | 299 


The bonds are of both the Crown and plastic type. The 
trolley wire is 409 in. in diameter, and is suspended from 
bracketa carried on side and centre poles, as found con- 
venient. The poles are also utilised for telephones and arc 
lamps. This work 
was carried out 
under the super- | 
vision of Mr. 
Morshead, for the | 
B.I.W. Company, 
Limited. 

The cars, which, 
with their trucks 
and equipment, 
were built entirely 
by the Brush Elec- 
trical Engineering 
Company, Ltd, 
àre. capable of 
seating, 49 pas- 
sengers each ; they 
areof the 1,000 A 
single-truck type, 
carrying two 25- 
H.P. motors. The 


Messrs. James Russell, of Wednesbury, and the valves are 
of Messrs. Hopkinson’s well-known pattern. The steam 
traps are of the Geipel type, and the lagging of sectional 
magnesia. 
The engines are 
of Messrs. W. H. 
| Allen’s vertical 
: | compound con- 
I |  densing type, of 
300 r.H.P. each; 
the cylinders 
are 14 in. and 
24 in. x 10 in. 
stroke. The 
engines are fitted 
with forced lubri- 
cation, and run at 
360 revolutions 
per minute. They 
are direct- coupled 
to six-pole com- 
pound generators. 
supplied by the 
British Schuckert 
Company, having 


controllers are of YABMOUTH: Cans ON LINE. an output of 360 


ihe Brush type, 

and the trolleys of Messrs. Brecknell, Munro & Rogers’s 
pattern. Hand and electrical brakes are fitted. Fourtee 

«ars have been put into service so far. | 


PLAN OF YARMQUTH STATION. 


- To meet the requirements of the tramways, extensions had 

be carried out at the generating station, and new 
ne installed. The boilers are of Mesers. Babcock 
an y loo standard type, two in number, and are fitted 
with superbeaters. The steam pipes were fitted by 


amperes each at 

560 volts. The battery consists of 240 E.P.S. cells, of 
360 ampere-hours capacity, and works in combination 
with a reversible booster of the Crompton type. The 
switchboard was also made by Messrs. Crompton and 
Co.,. Limited; the circuit breakers are of the B.T.H. 
type. 
The cables, which were supplied by the Telegraph Manu- 
facturing Company, consist of two. mains from the gene- 
rating station to the battery sub-station, of the 25 sq. in. 
concentric lead-covered type, drawn into Doulton ducts, and 
three feeders from the sub-station to the trolley wire, each 
2 sq. in. in cross-section, single core armoured, and laid 
direct in the ground. RA 

Mr. E. St. John represented Mesars. Preece and Cardew, 
and Mr. O'Hara the Brush Electrical Engineering Company, 
Limited, during the work of construction. | 

Mr. Gordon Bryant is the borough electrical engineer, 
and we have to record our indebtedness to him for the fore- 
going particulars of the system. 


SEoTION OF RAIL Jor. 


Lincoln.— For some time negotiations have been in pro- 
gress between the Lincoln Tramway Company and the Electricity 
Works Committee of the Corporation relative to the proposed pur- 
chase of the tramway undertaking, and a special meeting of the 
City Council has been summoned for September 2nd for the 
purpose of giving the company notice of intended purchase. 
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THE ARC WORKS, CHELMSFORD. 


IT is always a pleasing duty to draw attention to the part 
which has been so long and ably played by Messrs. Crompton 
and Co., Limited, in the electro-technical industries, and we 
gladly take this opportunity of once again giving promin- 


Fic. 1.—GENERATORS UNDER TEsT. 


ence to this pioneer firm, and of entering at greater length 
upon the objects of the visit to Chelmsford to which we 
made brief reference in our last issue. 

It is probably well within the recollection of our readers 
that on August 5th, 1898, we published an exhaustive and 
profusely illustrated description of the Arc works, so that 
our present article will be devoted to extensions which 
have recently been 
made. There is 
no need to go into 
particulars of the 
main shop, which 
is practically as it 
stood in 1898, 
with the excep- 
tion, we believe. 
of three additional 
bays. 

We may, how- 
ever, mention that 
amongst the large 
number of in- 
teresting modern 
tools installed in 
different parts of 
the shops may be 
geen a 25-ft. stroke 
double-headed side 
planing machine 
by Messrs. Geo. 
Richards & Co., 
an 18 ft. turning 
and boring mill by 
Messrs. Smith and 
Coventry, power- 
ful Ingersoll mil- 
ling machine, a 
large band saw for 


ing magnet 

80 by Mies Noble & Lund, and other tools by most 
of the representative firms in England as well as many of 
the leading American manufacturers. One particularly useful 
combination of tools is to be seen in the erecting bay. It 
consists of a large floor plate upon which a number of 
ortable tools can be placed in cases where it 18 necessary to 

take the tools to the work instead of vice versa. 
Next in importance to the main ghop is that devoted to 


the manufacture of arc lamps, switchboards, and the various 
electrical instruments for measuring and testing purposes, 
Until February, 1902, the whole of these lighter mann- 
factures were produced by Messrs. Crompton & Co. at 
their old works in Monlsham (some half mile from the 
present building), which grew from the original 
workshop established by Mr. R. E, 
Crompton in 1878. These works, 


however, as is usual under such 
conditions, had become increas- 
ingly inconvenient as a result of 
successive enlargements, and in the 
beginning of 1901 it was decided to 
build an entirely modern shop for 
this class of work in close proximity 
to the dynamo shop at the new works, 
and regular work was commenced at 
the end of February, 1902. 
The floor space is 270 ft. wide by 
160 ft. long; the width of 270 ft. is. 
the maximum that the ground allows, 
but the length can be extended 
almost indefinitely. l 
A space of 40 ft. by 160 ft. is 
screened off at the west side of the 
shop, and forms the instrument de- 


of 55 ft. in width is reserved across 


the whole of the north end of the 


building as a store, and is separated 

from the working portion of the 
shop by an open partition. A portion of this store is 
again fenced off ia the centre of the building, and is used 
as a tool shop. The machine shop occupies a width of 
two bays and a half in the centre of the building; the 
east side is given up to the manufacture of the various 
types of arc lamps, the construction of switches, switch- 
boards, projectors, &c., being carried on on the west side 


Fic. 2.—100- TO TRAVELLING CRANE By Messrs. BROADBENT & Sons, FITTED WITH CROMPTON MoToRs 
FoR ELECTRICAL DRIVING. 


ffices for the shop 
8 pan 


ole of 


On the south side is a range of 
manager, with his draughtsmen and office staff, 50 
that effective supervision is maintained over the w 
the shop. ] 
The ion is entirely lighted by arc lamps, the age 
devoted to instrument work having the arcs inverted, 1 
to avoid any shadows. Low pressure steam heating 18 i 
throughout, and there is a complete system of fire mains 


partment. The rest of the shop, 
comprising the lamp and switch 
departments, is quite open. A space 


^ 
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of gas mains for the supply of * Dowson” gas, whicli is 
used for brazing, soldering, &c. "The whole shop is motor- 
driven, the cürrent for this and the lighting being obtained 


from the power house of the dynamo shop. 


In both the lamp and switch departments there is a large 


plant of interesting and up-to-date tools to be seen, notably 
turret drilling and tapping machines for dealing rapidly with 
the numerous different sized holes in the arc lamp frames. 


With such machines it is possible to fix the frame into its 


drilling jig, and drill and tap all the holes before it ia 
removed from the jig, even though there may be many dif- 
ferent sizes, There is also a number of most modern capstan 
lathes by both English and American makers, 


evaporative surface type, made by Ledward, and is large 
enough to condense the steam when either of the engines is 
working up to 240 H.P. The vacuum is obtained by an air 
pump on the Edwards principle, made by the Central Marine 
Works, of Hartlepool, and driven by a motor. The cen- 
trifugal pump for circulating the water is also electrically 
driven, and the feed water is forced into the boiler by a 
three-throw horizontal pump, motor-driven. 

The switchboard, by which the supply of current to the 
entire works is regulated, has been designed in an exception- 
ally substantial manner, and represents Messrs. Crompton 
and Co.'s latest practice as regards details of the switches and 
other gear for low pressure distribution. 

On the occasion of our visit the testing bed was occupied 

. by two multipolar generators, each capable of giving an out- 
put of 800 Kw. when running at a speed of 230 revolutions 
per minute (fig. 1). These machines were built for the 
Calcutta Electric Supply Corporation, for whom Messrs. 
Crompton & Co. are contractors for the whole plant and 
machinery. It may be of interest to note, in passing, that 
the Calcutta Company started in 1897, the first instalment 
of plant providing for a total output of 888 xw. The 
demand for lighting and power has, however, been so rapid 
. that the stations have been extended to 

9,900-Kw. capacity, which will include the 

intinainia= 1x two machines above mentioned, and further 


t ett...» gy extensions are still under consideration. 


-nx The generators are fitted with slotted 
drum-wound armatures 7 ft. in diameter; 

-= the magnets are compound wound, the out- 
— side diameter of the yokes being approxi- 
mately 12 ft. The commutators are fitted 

with carbon brushes, and all bearings are 


Erricrency anD Loss CURVES or THE CaLcuTTA 800-kw. D NAM OS. self-oiling. The net weight of the armatures 


The department is also provided with a test room in which 
all lamps are tested before being sent out. 

In the instrument department, which is occupied chiefly in 
the manufacture of measuring instruments, am peremeters, 
voltmeters, potentiometers, and other high-grade instruments, 
the firm is also engaged in originating gauges and cutting’ 
tools for the system of small screw threads recommended by 
the British Association Committee in the Bradford report of 
1900. These gauges and tools are being made on a system 
now being worked out in the shops under notice, and, itis hoped, 
will give à good degree of accuracy without excessive cost. 


A high perfection of geometrical form should be obtained in : 


practice. An electrical contact gauge measures easily within 
one-thousandth of a millimetre. Messrs. Crompton attach 
much importance to the establishment of accurate dimensions 
and forms for the small appliances in their instrument shop, 
and are paying a great.deal of attention to this subject. 

me very interesting and accurate tools are also installed in 
this shop, including lathes ranging in size from those used 
by watchmakers to machines with 5-in. centres, together with 
small milling machines, &c., of different types. | 

It may be mentioned that the method of remuneration 
adopted throughout the works is largely piece-work, but the 
premium system in a modified form is in use for standard 
articles, The time offices are provided with“ Bundy" time 
recorders, | 

The electrical energy for the service of the whole of the 
works is provided by three direct-coupled generators—two 
low-speed sets and one high-speed combination. The former 
consist in each case of a 150-Kw. continuous current 
Crompton generator coupled to a 240-H.r. horizontal engine 
by Messrs. Marshall, Sons & Co., of Gainsborough, the 
engines being fitted with Proell-Marshall valve gears. The 
generators each have a 6-ft. diameter armature built up on 
the engine crankshaft, and the eight-pole field magnets are 
entirely of steel. The high-speed set is a 200-H.P. com- 

ination, the dynamo being a bipolar machine and the engine 
a Willans, 

Steam is provided by three Babcock & Wilcox boilers, 
each rated at 5,000 Ibs. of steam per hour. Two of these 
are fitted with the same firm’s latest pattern Scotch furnaces 
for burning smoky coals, and have superheaters of the latest 
type, the third having a chain grate stoker for small fuel. 
A Green's economiser is also fitted. The condenser is placed 
above the boiler house on steel stanchions ; it is of the 


is 13 tons each, the total weight 30 tons 
for each machine. Although the generators were primarily 
designed for lighting purposes they embody all the essential 
qualities of dynamos for traction work, and could be used 
equally well in that capacity if necessary at a future date. 
Being designed for use in India, the greatest care has been 
taken to ‘ensure the cool running of these generators, and 
even on Continuous work at their normal load the temperature 
rise of the machines is below the average, Their efficiency is 
very high, reaching 94 per cent, at full load, and they run 


AMNMNETCAS 


DIAGRAM OF CONNECTIONS FOR ErricrEeNCY TzsT. 


sparklessiy without brush shifting from full ioad to no load. 
Three slightly larger generators have been supplied by Messrs. 
Crompton & Co. to the Glasgow Corporation. | 

Fig. 2 is an illustration of a 100-ton travelling crane, by 
Messrs. Broadbent, and as supplied by the Arc Works. The 
motors for this are of Messrs, Crompton's protected type, 
fitted with slotted drum-wound armatures, commutators 
of hard drawn copper, carbon brushes, and series-wound 
field magnets. | 

They are all wound for a voltage of 220, and run in 
either direction at any load with fixed brushes. 

"The hoisting motor is rated at 35 B.H.P., and is fitted 
with a rim brake electrically controlled. This brake and 
controlling magnet is mounted direct on the motor, so that 
the motor and brake are self-contained. 
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The motor driving the longitudinal travel is of 25 B. H. P., 
and the motor driving the cross travel is of 10 B. H. P. 

The machines are controlled by starting and reversing 
switches of the liquid type, which give extremely fine 
regulation. 

The cross conductors on the crane are of bare copper, the 
collecting shoes being mounted directly on the crab, and the 
span of the crane is 36 ft. 6 in. 

The offices, main shop, lamp shop and instrument 
shop are all interconnected by telephones, and by 
means of an exchange in the general offices can be con- 
nected to the telephone system of the country—an arrange- 
ment which conduces not only to the convenience of the 
staff, but also t» that of the firm's customers and to the 
expeditious and accurate execution of orders. 

A large mess-room and wash-house for the men is in 
course of erection on a portion of the company’s property, 
and the upper portion of this will be fitted as recreation and 
dining rooms for the staff, pupils, &c., while the workmen’s 
dining-room will be used as a recreation room for the men 
in the evenings. In addition the men have a library, a 
sports club, and a sick benefit club, and by the granting of 
small allotments at a nominal charge and in other ways 
Messrs. Crompton & Co. make every effort to secure the 
welfare and goodwill of their employés. 

At the conclusion of our description of the Arc works, just 
four years ago, we said :— 

* With such a combination of machinery, and with the 
experience gained by years of study of Continental methods, 
Messrs. Crompton should have no difficulty in meeting the 
enterprising German or other foreigner on his own ground, 
and competing on favourable terms for the world's require- 
ments in electrica] manufactures." 

Last week Lieut.-Col. Crompton was interviewed by the 
representative of a commercial contemporary, and the gallant 
officer's opinion on the position occupied by the English 
electrical contractor to-day was not very comforting, so far at 
least as South Africa is concerned. The Germans and 
Americans will have the first look in, he says, in spite of 
anything we can do, but he thinks that English engineers 
wil have a chance after a bit. For ourselves, we are 
more optimistic; we have every confidence that our trade 
with South Africa will experience a substantial development 
ab no distant date. 


— — — — — 


CORRESPONDENCE. 


The Salary Scandal. 


As one of those who applied for the Tonbridge prize, may 
J be allowed to justify myself for so doing. | 

I bave had an experience extending to almost nine years 
in workshops, drawing office, and central stations; during 
the whole of this time I have **scorned delights and lived 
laborious days," and nights too, in acquiring the knowledge 
which our exceptionally interesting but exacting profession 
requires. And now, at 27 years of age, I find myself with 
under £150 per annum. 

I might, as you suggest, have become a footman or a 
chaffeur at much less expense in labour and in cash. In- 
deed, I bave asked myself again and again, in Miltonian 
phrase— 

Were it not better done as others use, 


To sport with Amaryllis in the shade 
Or with the tangles of Naera’s hair. 


But it is too late now, and I have grown too fond of 
engineering to desert it. l 
The great majority of jobs for which my experience has 
fitted me are advertised at from £100 to £150 per annum 
(the companies are little better tban the municipalities in 
this respect). As you must know, for every such job adver- 
tised at least 100 applications are sent in, so that even in 
those cases where the advertisement is not merely formal," 
the chance of obtaining the job is very remote. The large 
number of applicants, even when the rate of pay is so low, 
roves that the supply of such men as are qualified far 
exceeds the demand; this being so, it is almost hopeless to 
expect better salaries to be offered, so I rely on my 100 to 1 


chance, and hope to get the prize—if not this one then 
another. I don’t think the salary is enough; of course it 
isn’t, but I see no prospect of getting anything better, and 
as things are, £150 per annum in an inexpensive place like 
Tonbridge is a temptation to 


Esperan. 


In the sixth chapter of his ** Considerations on Representa- 
tive Government," J. S. Mill dwells upon the dangers and 
infirmities of the system. Classifying what he terms the 
posilive evils cf governments he writes, first, general 
ignorance and incapacity, or to speak more moderately, 
insufficient mental qualifications in the controlling body.” 
Enlarging on this point he proceeds further on in the 
chapter no progress at all can be made towards obtaining 
a skilled democracy unless the democracy are willing that 
the work which requires skill, should be done by those that 
possess it. A. democracy has enough to do in providing 
itself with an amount of mental competency, sufficient for 
its own proper work, that of superintendence and check. 
.. . In prcportion, as its composition fails to secure this 
amount, the assembly will encroach, by special acts, in the 
province of the executive." 


That a certain standard of intelligence, must be reached 
before people are aware how little they know, is as true of 
the representative body as it is of the individual, and it 
looks dangerously as though the averave of intelligence in 
many local councils is not up to this standard. 

They elect an engineer fully believing that they, as a 
body, can do much of his work better than he could himself, 
They select his staff; maybe compel him to purchase 
inferior stores against his better judgment; call for an 
explanation if he discharges a coal-trimmer, and generally 
encroach on his powers both as engineer and manager. AS 


a result he has a low official satus and a correspondingly low 
Salary. 


A. M. I. E. E. 
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CITY NOTES. 
(Continued from page 226.) 


Central London Railway Company. 


THE fourteenth ordinary general meeting of the (shareholders of 
this company was held on Tuesday at the Holborn Restaurant, Sir 
Henry Oakley presiding. 

In proposing the adoption of the report, the CHAIRMAN said he 
thought he might say that their past year showed some very 
encouraging features so far as the working of the railway, and the 
results of the working, were concerned. Dealing first with the 
capital expenditure, they had received on debenture account 
£107,000, and they had spent £21,537. The chief items of capital 
expenditure were in the purchase of land at Shepherd's Bush for 
enlarging their station there, and for providing additional lifte at 
the Marble Arch, where they had completed a purchase which they 
had made some time ago in anticipation of enlarging the station 
there, and in the provision of new motor cars, which they had 
determined to establish with 2 view of avoiding the complaints 
which they received on account of vibration. They hoped that the 
new motor cars would begin to be delivered to them in 
October, and that before they met they would be 
in good working order, and would obviate the evil of 
which residents along the line had more or less com- 
plained. Turning to the working, he thought, on the whole, they 
had done exceedingly well. They had increased the number of 
their passengers by very nearly 24 millions in the half-year. In 
the 26 weeks they had carried 23 millions of passengers, which 
included 2% million workmen at half fares. The average fare 
remained practically about the same—it was now 1:88d., as against 
190d. The gross receipts in the half-year amounted to £185,118 
420, 000 more than in the corresponding period, which practically 
represented an increase of 124 per cent. The average 
earning per train-mile—which was one of the tests by which 
they arrived at whether they were working profitably or not 
—was this year 5s. 8d., last year it was 5s. 2d. Therefore for every 
train-mile that they ran they were earning 6d. more than 
in the corresponding period, and they ran 15,000 more 
miles in the course of the half-year to earn that additional £20,000. 
But the most satisfactory featare about it was that an additional 
revenue had been earned without any real addition to their work- 
ing expenses. The accounts showed an increase of some 33 
expenses, but if they were analysed, it would be found that m i 
and taxes were £5,153 more than last year, due to the fact that 5 
their early stages the company was not assessed to the fall; " 
that really they had earned £20,000 more on an expenditure 95 
42,300 less than in the corresponding period. Including the balan 
over from last year, they had £98,465 to divide, and 
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viding for the debenture interest, £82,600 remained. 

Out of that they recommended the payment of a dividend at the 
rate of 4 per cent. on the original stock and on the preferred stock, 
which would absorb £47,000, and also to provide £9,994 for the 
dividends on the deferred stock, which under the Act was not pay- 
able until the result of the year’s working had been ascertained. 
That left them with an available balance of £25,600 to carry forward. 
He had been asked why they carried so large an amount forward, 
seing that £14,000 of it would be sufficient to pay a dividend at 
the rate of 5 per cent, instead of 4 percent. The board, of course, 
gave that question most careful consideration, but they asked the 
shareholders to adopt the course they recommended because it was, 
onthe whole, the most prudent. They had to face the expenses 
incurred in their unsuccessful Bill of this session; they had also to 
face the improvements and alterations necessary to avoid vibration, 
and they were unable to ascertain precisely what those further 
charges would be, and they thought, therefore, it would be much 
better to wait until the end of the year before they divided any 
surplus. By that time they would have a fuller knowledge of all 
their liabilities, and they hoped and believed they would also, in 
the course of this half-year, add so sensibly to their profits that 
they might face the future without fear or misgiving. The 
question of ventilation had occupied the attention of 
the board. Some people were good enough to say that 
the air of their tunnels was not so good as they would like. To 
meet their views and to try and add to the comfort of their 
passengers, they now pumped the air out of the tunnel every night. 
They could not effectively do it in the day time, but it was done 
every night, ana on the waole the atmosphere was infinitely purer 
than any other. It had been examined by the local medical 
authorities, and they had also offered facilities for the London 
County Council's scientific advisers to examine it. They had not 
yet received their report, but they had an inkling that it would be 
atolerably good one. Referring to the Bill which they promoted 
in Parlistent this session, he said the board, of course, thought that 
the House of Lords was wrong, and the more they looked into the 
subject the more satisfied they felt that in the interests of the public 
their Bill would have been preferable to that of their opponents who 
started as three separate companies, but who, when they came into 
the Committee room and found themselves opposed by their circular 
route, combined their forces, and succeeded in satisfying their 
Lordships that competition was very desirable in the interests of 
the public. 

Lord RaTHMORE seconded the motion. 

Replying to Mr. Donkin, the CHarRMAN said that although the 
House of Lords Committee indicated that they would give them 
power to make an extension at the City end, and also at Hammer- 
smith, in the nature of a loop, they thougbt it would not be 
wise to undertake that expenditure, because the scheme that they 
submitted before the Committee, though good as a whole, would 
not be so useful or commercially profitable if they only had the 
portion which the Committee suggested that they might take, and 
therefore they declined to do anything. The report was adopted. 


City and South London Railway Company. 


Mz. C. G. Morr presided on Tuesday last week at the half-yearly 
meeting of this company. This being practically the first half- gear 
of the operation of the complete system, the chairman in moving 
the adoption of the report, went briefly over the past history of the 
railway since it commenced working 12 years ago, dwelling upon 
the difficulties of pioneering electric railway work, the patience of 
the shareholders, the efficiency of the staff and management, and 
the assistance of financial men in the city who found money when 
it was not forthcoming from shareholders. At last they had 
brought the undertaking to a condition in which it might be fairly 
nid to be a remunerative line, as the dividend proposed for the 
ordinary sharea was 3 per cent., the highest ever paid. The capital 
expenditure on the line up to the present stood at £2,464,408, and the 
het revenue for the half-year after payment of working expenses 
was £44,405 or £48,810 per annum. That gave a return of 3:60 per 
cent, on the capital expended, but if they deducted from the 
“capital expended,” the cost of issuing capital at a heavy discount, 
the net expenditure was brought down to £2,200,000, which made 
the return fully 4 per cent. upon the actual cost of the line. With a 
railway such as this affording a permanent and not-likely-to-be- 
altered investment, a rate of 4 per cent. was a rate which would 

ways raise and command the money in the market; therefore, he 
said that now they had solved the last problem leit to them, for 
they bad made the railway a profitable one worthy of investing in. 
After & few further remarks Mr. Mott gave his usual state- 
ment of the accounts. On capital account they had received 
during the past half-year £71,824, and had expended £46,768, 
showing an excess of receipts amounting to £25,056, which had 
gone to reduce the debit of capital account. As regards the revenue, 
passengers had increased by 3,304,334, and the amount received 
from that source had iacreased over the corresponding period of 
last year by £25,137, in addition to which there was an increase on 
season tickets of £692, making the total increase from passengers 
£25,823. Other items, such as parcels, transfer fees, &c., also 
showed increases, making an increased total of £26,708. To get 
that it had cost an increase of £2,694 for increased locomotive and 
generating power; traffic expenses bad increased by £3,924, general 
and other charges also showed increases, bringing up tbe net cos; 
increase to £7,860 for earning £26,708. There was thus a net 
improvement of £18,848 in revenue. After payment of the 
dividends, £1,749 would be carried forward as compared with £733. 
A further 42,000 had been paid off the renewals account, which 
now stands at £1,034. The train-miles run this half-year had been 


618,470, an increase of 174,010, due to the Islington extension. The 
number of trains also increased, so as to give a faster and better 
service, to 100,975, an advance of 7,383. The number of passengers 
was 9,192,120, an increase of 3,304,334. The passengers per train 
had averaged 91:03 against only 62:91 a year ago, and the receipts 
per train had risen to 15s. 3d. against 10s. 10 8d. last year. The 
receipts per train-mile were 2s. 5:82d. against 2s. 384d. There had 
been a very large addition to the short-distance passengers. The 
most satisfactory item was the further reduction of the working 
expenses to 44°74 per cent. as against 52:36 per cent. last year. As 
the traffic increased this item had been steadily coming down, and 
he hoped it would continue to do so. The expenses per train-mile 
had been 1s. 1:95d. against 1s. 319d. The locomotive charges 
(power) had been 4:59d. per train-mile against 493d. last year, 
showing decreases everywhere. The line was being worked very 
economically, and the traffic expenses had decreased to 6:13d. against 
6:40d. last year. He thought they could fairly congratulate themselves 
upon the result. After referring to the benefit derived from the 
subways which afforded facilities for interchange of traffic with 
other railways, and mentioning the incomprehensible rejection of 
the company's Bill for the Euston extension which is to bə re- 
introduced again next session, he proceeded to refer to the City and 
Brixton Bill He said that they arranged to abandon the principle 
part of their line and make only a small portion of it. They entered 
into an agreement to work that portion with their whole line upon 
terms which, if the Bill were passed, ought to easily obtain the funds 
for the purpose of making that piece; at the same time they thought 
the arrangement was a satisfactory one for this company. That 
Bill was still before Parliament. It had been delayed because of 
the advertisement of a company calling itself the City and Surrey 
Electric Railway Company, a provisional syndicate. They had had 
no connection with that railway and did not know the people. It 
was formed apparently to take over the position of the promoter of 
the Brixton Bill to find the capital; therefore they, whoever they 
might be, would stand in the same relation to this company as the 
promoters of the Brixton line did at present. As far as he could 
read or understand the prospectus—it was not very easily under- 
standable—they would propose to drop the present Bill before 
Parliament and carry out the whole of the Brixton scheme. As far 
the City & South London Railway were concerned they would be 
glad if the money was raised because the lines would bring traffic 
over the existing portions of their railway. However they did not 
know what the promotere' intentions were: the Bill now before Par- 
liament must either be dropped or passed within the next few days. 

Mr. GRENFELL seconded the motion and it was adopted. The 
dividend was approved, and suggestions made by shareholders to 
increase the directors’ remuneration (it now stands at £1,300 per 
annum) were left over until next meeting. 


Great Northern and City Railway Company. 


SIR CHARLES SCOTTER presided on Friday last at the meeting of 
this company held at Westminster Palace Hotel. In moving the 
adoption of the report, he said that the line should have been com- 
pleted at the end of June last, but it was not completed from various 
circumstances. On Wednesday, July 30th, he and his colleagues 
went to inspect the line, and he might say that they had a difference 
of opinion with the contractora as to when the line would be ready 
for opening for traffic. The contractors took a sanguine view, and 
were of opinion that the line between Drayton Park and Finsbury 
Pavement should be opened in the course of four or five 
months. His own experience was that a contractor must be 
allowed a month or two longer than he asked for, and pro- 
bably those two stations would be ready by the end of the 
year. They also inspected the generating station in Poole 
Street, Regent’s Canal. A fine and very spacious generating 
station—one of the largest in London—had been put up, and he 
proceeded to give a description of what they had seen. The engine 
house was practically finished ; its dimensions were 52 ft. by 122 ft., 
and about 60 ft. higb, excluding the basement. It contained four 
engines, each capable of developing in continuous running about 
1,600 1. H.P., and the capacity for overloads was up to 2,500 1. H. P. 
Those engines were of the most modern type, and especially designed 
for this class of work, and manufactured by Messrs. Musgrave and 
Co., of Bolton. The fly-wheel alone of the engines weighed nearly 
50 tons. The engines were lubricated by a modern system of 
automatic forced lubrication, and were of the cross-compound Corliss 
surface condensing type. They were gupplied with steam from 
10 Davey-Paxman boilers of the cylindrical marine type, and coal 
was conveyed from the barge to the boiler house without being 
touched by hand. The engine house had a 30-ton electric crane, 
by Messrs. Booth. Auxiliary engines were installed to ensure that 
the tunnels should always be lighted. These engines were of the 
Peache type, by Messrs. Davey, Paxman. The boiler house was 60 ft. 
wide x 80 ft. long x 50 ft. high. The coal storage accommodation 
is for 1,000 tons, and that would enable them to have about a 
month's supply always on hand. The steel work had been all 
supplied by Messrs. Dorman, Long & Co. The roof of the build- 
ings was slated and glazed before the side walls were erected. 
When they were approaching to what might be called the experi- 
mental working stage, it was tae desire of the directors to invite the 
shareholders down to go over the railway and generating station. 
The mechanical stokers were made by Messrs. Vicars. The steam 
and feed piping are duplicated. The rails for the permanent way 
were all delivered on the spot, and in process of being 
laid. They were of novel and improved type, weighing 
85 Ibs. per yard, supplied by Messrs. Cammell & Co, 
of Sheffield. Special rolled steel chairs would support the 
rails; they were fixed every 2 ft. 6 in., and so would ensure an 
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elastic cushioned road, and would reduce the vibration to a mini- 
mum. The rolling stock was being constructed by the Electric 
Railway and Tramway Carriage Works, and by the Brush Electrical 
Engineering Company. The carriages were wider than any existing 
Suburban carriages, being 9 ft. 4 in. wide over all, and 50 ft. 
long. Seven of the carriages go to form a train, three being motor 
earriages, equipped with six 125-H.P. motors. They are to be con- 
trolled on the multiple unit system. The seating capacity of the 
trains was 450 passengers, maximum. The electric lifts were made 
made by Messrs. Easton & Co. The directors were now considering 
the question of whether to open a section of the railway, or ta wait 
until the short bit of line at the Finsbury end is completed, and the 
station made under the existing Finsbury Park Station of the 
G.N.R. Having referred to the company's Bill which has just been 
passed, and the question of the vibration clause introduced by the 
committees, the chairman moved the adoption of the report. 
This was seconded by the Earl of LAUDERDALE, and carried 
unanimously. 


Sir Hiram Maxim Electrical and Engineering 
Company. 


THE annual meeting of the above company was held at the works, 
Gillingbam Street, S.W., on Thursday last week. 

Mr. JULES DE MERAVY, in moving the adoption of the annual 

report (copies of which were not obtainable by tre Press), referred 
to the serious illness of Sir Hiram Maxim, and said he had in- 
structed Mr. Wright, the manager of the contract department, 
and Mr. Hill, the manager of the lamp works, to prepare a report 
on their departments, and he would ask these gentlemen to read 
their reports. 
Mr. Howarp WRIOHT said he had looked carefully into the 
position and prospects of the engineering department of the com- 
pany, and he wished them in arriving at a correct idea of the true 
position to remember that the year 1901 was practically the first 
year's trading of his particular department, and they would recog- 
nise tbat in introducing a business of this special character a con- 
siderable time must always be allowed for laying down what he 
would term the foundation. Very rapid strides had been made in 
this direction, and he was inclined to think that few firms had 
accomplished 80 much in so short a time. The figures in the 
balance-sheet did not give a correct idea of the real amount of 
business done in the year, as most of the contracts were for large 
amounts, and they could not be taken fully into account until com- 
pleted, but that state of things would be remedied after the first 
few years’ working. The turnover taken into account in the 
balance-sheet amounted to about £20,000, while the orders not 
taken into account amounted to £69,000. In addition to these 
actual orders, they had in the last eight months sent in some 300 
tenders, amounting to over £600,000. A number of these had not 
been settled, and in the natural course of things they would secure 
acertain proportion. In fact, in the case of one contract, involving 
about £180,000, they had a letter stating that out of four tenders 
received by the purchaser, theirs was by far the best scheme and 
would be approved, and that they would be asked shortly to pre- 
pare the necessary drawings and go fully into the details with a 
view to commencing the work. They bad also under consideration 
several very large schemes in connection with electrical traction. 
Amongst the orders received might be mentioned contracta for the 
London County Council, Manchester Corporation, and the Local 
Authorities of Cardiff, Battersea, Hammersmith, Belfast, Wolver- 
hampton, Islington, Hampstead, Worcester, Newport, Wakefield, 
and Leytonstone ; for the Guernsey Electric Railway, the Charing 
Cross and City Electric Company, the Electrical Power Distribution 
Company, and tbe following firms :—Messrs Babcock & Wilcox, 
Messrs. Ferranti, the Silvertown India-rubber Company, Messrs. 
Vickers, Sons & Maxim, Limited, Mesers. Crompton & Co., 
Messrs. Macartney, McElroy & Co., Messrs. Blackwell & Co., Ltd., 
and the Bengal Nagpur Railway Company. Many of these con- 
tracts had been completed, and in several cases where an official 
opening had taken place, their part of the work had been favourably 
commented upon in the press. Their work was highly spoken of 
at the opening of the Manchester new tramway station, which was 
the largest station in England, and the great speed with which this 
contract was carried out, had created & very favourable impression 
in several influential quarters. He might say that this department 
made it a first principle that all works must be of the very highest 
character both as regards design, workmanship and material], and 
the result of the policy was that the firm had already built up a 
reputation second to none in its specialities. As a proof of this in 
many cases contracts had been placed with them, even when their 
price was not the lowest, simply because the committee who was 
deciding the matter were convinced that they were getting good 
value for their money by placing the contract in their hands. 

Mr. A. W. HILL. said that in July, 1901, he was appointed works 
manager with instructions from the board to crganise a factory 
capable of manufacturing 40,000 lamps, to provide for the contract 
entered into with the Lamp Company, and to accumulate a stock 
of all standard voltages and candle-power. They had now over 
half a million lamps in stock which enabled them to despatch 
orders at once. Tney had a first-class lamp works, and he had 
every confidence in saying they had a factory equipped with up-to- 
date machinery and special tools of every character, both for the 
efficient and economical manufacture of the best incandescent 
lamps upon the market. As regarded the cost of the manufacture 
of the lamps, there was considerable difficulty in making a com- 
parison, but they were being manufactured now at least 34d. per 
lamp cheaper than was the case some months ago. They did not, 
however, strive to make the cheapeet lamp upon tho market, but 
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the best, in order to keep uptheirreputation. The first price would 
depend upon the number manufactured, for the factory was equal 
to turning out at least twice the number made at present with buta 
very small increase on the standing charges. On January 9th it waa 
decided to cancel the concession to the Lamp Company, owing to a 
breach of the contract, and he was asked to undertake the com- 
mercial as well as the manufacturing operations, and he drew u 
price lists and catalogues and inserted advertisements in the 
leading technical papers. Up to that time the Lamp Company had 
done nothing in tbe way of advertising in the electrical papers. 
Travellers had been engaged, and numerous agente had been 
appointed. He mivht say that before this time in no case wasthe 
name of Maxim mentioned in the specification of large municipal 
bodies, but these authorities had been given the opportunity of 
testing their lamps, and these were now down on the lists of the 
War Office, the Indian Office, the London County Council, and most 
of the borough authorities. They had to record a steady increase 
in the number of customers. With regard to the future, he looked 
forward to a substantial increase of business. 

The CHAIRMAN, commenting on the report made by Mr. Wright 
and Mr. Hill paid a high tribute to the ability aud enterprise 
displayed by these gentlemen, and proceeding, referred to the re- 
transfer of the agency of Messrs. J. F. Pease & Co., owing to the 
difficulty there was in arriving at a proper agreement as to the 
agency. He had before referred to new things they had in band, and 
it was hoped soon to introduce a new arc lamp, which they believed, 
owing to its simplicity and small cost, would be very successful. 
In conclusion, he referred to the fact that the directors had waived 
their fees that year, and expressed the belief that the company 
would be ultimately very successful. 

The Hon. W. F. B. MassEY-MAINxwARINOG seconded the motion. 

A long discussion followed, and the accounts were severely 
criticised as well as the statements made in the prospectus. 

Replying to various points raised, the CHAIRMAN said the board 
had paid £5,000 to the Lamp Company for shares under protest, but 
litigation was pending. It was true they took over the business of 
Edwards & Barnes, which they considered a good one, and which 
they got very cheaply. Theitemof £131,000 for the purchase of the 
concession and the works and business of the old company might appear 
a big item, but in the old company these items stood as an asset of 
£220,000. ‘The compensation they received from Pease & Co. for 
the return of their agency was that Pease & Co. returned £5,000 of 
the company’s shares and handed over £1,500 of their own shares 
and £750 in cash. With regard to the item of £30 for option of 
arc lamp, that would cost them nothing more, for it would be 
handed over to them on the basis of royalties to be paid, and if it 
was a success they would make a very good profit. The ssme 
explanation practically applied to the item of £130 for the auto- 
mobile option. The whole of the capital had been called up, and 
was being paid in payments spreading over 15 months. 

The report was adopted. 


British Electric Transformer Manufacturing 
Company. 
THE fourth ordinary general meeting of the shareholders of the above 
company was held on Friday of last week at Dacre House, Victoria 
Street, 8. W., Mr. R. Stewart Bain, C. A, presiding. 

The CHAIRMAN, in proposing the adoption of the report, said the 
old proverb that “good wine needs no bush," might, he thought, 
appropriately be applied to the accounts and to that company. For 
three years in succession it had been his pleasure to recommend 3 
dividend of 10 per cent. after putting aside provisions for 
reserve, depreciation, &c., equal to another 10 per cent. In the 
face of keen competition which existed in these days, and the 
talk of the British manufacturer being ousted by tne foreigner, 
they at least had a machine, which was successfully holding 
its own against those attacks. The best proof that could be 
given of that, was their ability year by yearto pay those substantial 
dividends, and not only to strengthen their positions financially 
by adding substantial amounts to their reserve fund, which 
was now equal to about 30 per cent. of the amount paid 
for their patents, but to strengthen it from a technical point 
of view by the aid of their adviser, the original inventor 
of their apparatus, who was not only able to keep abreast 
of the times, but with bis keen iutuition and inventive ability, 
anticipated the requirements of the industry, and by his new 
discoveries and adaptations kept adding to their existing patente, 
increasing their value and lengthenirg theirduration. Many ofthe 
shareholders, he was glad to say, were scientific men and connected 
with the electrical industry, and were better able to judge of the 
merits of the transformer than he was, but when he was at the 
works on the previous day be had had an opportunity of inspecting 
some transformers built in accordance with their new patente. It was 
obvious even to a layman that the 1897 design had been greatly 
improved upon. The new transformers were more compact in form, 
and the mathematical lines in which they appeared to be con- 
structed appealed to him, as he felt they must do to all of them 
who were engaged in that industry. He was of opinion that their 
new designs were as far in advance of their 1897 designs as those 
were in advance of the designs in existence then. He need only 
further point out that that meant they had added another four 
years to the life of treir patents. In addressing them last year he 
mentioned that their new works at Hayes were nearing completion, 
and that they hoped to commence manufacturing in October. The 
actual commencement took place in November, and although that 
was in the midst of their busiest season, when their customers were 
pressing for delivery, they managed to move and increase the 
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output as well, although that increase would have been considerably 
greater if they had not been engaged in that important change. 
The machinery was taken down by degrees and put up at Hayes as 
it arrived, and the men to work it followed in suitable detach- 
ments; the stock of raw materials was distributed between the two 
laces, and the staff for a time doubled itself, so to speak, and the 
result was no customer had to complain of delay. All their 
employés went with them, and were now settled down in their new 
quarters with benefit to themselves. In starting their works at 
Hayes they appeared to have set an example, as several other ex- 
tensive works were now being erected, and cottages for workmen 
were being built. It was an advantage to a works to be surrounded 
by an industrial population. The new works had much better 
facilities for handling work than the old. The vrofit and loss 
account showed that, although they bad that removal to contend 
witb, their sales had increased by 12 per cent., as compared with 
last year, and their profit had increased from £6,658 to £7,194, 
which, with the amount carried forward, £1,960 14s. 11d., gave them 
an amount of £9,155 7s. 10d. to deal with. That enabled them to 
recommend the usual dividend, to set aside the usual amount to 
reserve fund, and to increase the amount carried forward. The 
balance-sheet, which he thought might be considered very satis- 
factory, showed that they had expended £452 188. 11d. in additional 
ts. That amount included the cost of their applications 
for single and polyphase patents in nearly every country in 
Evrope, as well as in America, Canada, and South Africa. It also 
included a new three-phase patent, which they had acquired during 
the year. The total expenditure on the new works, including free- 
hold land, was £5,348 14s, or £657 63. less than the estimate. 
That, as well a8 the economy and efficiency exercised in the 
removal of the works, they might attribute to the special attention 
and ability exercised by their manager, Mr. Hetherington. Asto the 
present position of the company and its future prospects, he had 
already mentioned the keen competition they had to contend with. 
He wasof opinion that that was likely to increase rather than decrease, 
bat they believed that when efficiency was taken into account, they 
could sell as low as any manufacturer who worked on business lines, 
that was to say, who wished to make a profit. But to meet that 
competition and the steady increase in the growth of the business, 
it would be necessary to increase their capital. They were aware 
that the subscribed capital of the company was £20,000. They had 
carried on their works upon that comparatively small capital for 
three and half years. For three successive years they had paid a 
dividend of 10 per cent., and put aside £7,500 to a reserve fund, and 
they were carrying forward £2,600. In addition to that they had 
purchased freehold land upon which they had built their new 
works without increasing that capital, and further, they 
would see from the  balance-sheet they bad to carry 
debts due to them, amounting to over £12,000, principally 
from municipal corporations, whose practice it was to retain a per- 
centage of their contracts for 12 months, as well as comparatively 
large stocks, and when they recollected tbat all that had been done 
on 8 subscribed capital of £20,000, out of which £5,000 was paid to 
the vendor, he thought they would all agree that they had done 
well; but they could not accomplish impossibilities, and they had 
now reached a period when if the company was to increase its out- 
put, and he trusted its profits, it would be necessary to raise more 
capital. They bad not yet been in their new works quite nine 
months, and already the necessity for extensions was exercising 
their minds. Large power schemes in several parts of the country 
were now advanced so far as to be in the market for plant, and the 
transformers for these would be ona large scale, both as to numbers 
and output, and they should do their best to secure a good share of 
them at prices leaving a fair margin of profit. Then, again, station 
engineers with continuous current plant were now finding it advis- 
able to lay down alternating plant alongside of continuous plant 
to enable them to reach the outlying parts of their areas or to 
supply districts outside, and some considerable work of that kind 
would be coming on shortly. For those reasons alone it 
would be necessary to increase their capita), but in addition to 
the reasons he had already mentioned, there was the ques- 
tion of dealing with their foreign patents. That was a 
matter which was now occupying the attention of the board. They 
believed that these foreign patents formed a very valuable asset, 
and it might be more to the advantage of the shareholders, that 
subsidiary companies should be formed in the various countries to 
work them rather than grant licenses. He need hardly point out 
that that was very largely a matter of capital. As they were aware, 
the authorised capital of the company was £50,000, of which £40,000 
bad been issued, leaving only £10,000 to be issued on the present 
capital. With the hopeful prospects in view he thought it was 
unnecessary to point ont that the ultimate capital of the company 
must be considerably in excess of £50,000, but whether they decided 
to rest content for the present with issuing the £10,000 still re- 
maining unissued, or to ask the shareholders to increase the nominal 
capital to a greater extent, Jargely depended upon circumstances. 


Whichever course was adopted, their interests were the first con- 


sideration of the board, and should it be found tbat the smaller 
increase would suffice for the present, it would be offered in the 
first place to the shareholders, probably at a small premium. 

Mr. T. PETERSEN seconded the motion, and the report was agreed 
to. 


National Telephone Company. 


THE thirteenth ordinary meeting of the shareholders of this 
company was held on Thursday last at Hamilton House, Vietoria 


Embankment, W. C., Sir Henry Fowler, M. P., presiding. : 


In moving the adoption of the report, the CHAIRMAN said there 
were, on the whole, encouraging features in the accounts, and he 
hoped that the light in which the directors regarded the figures 
would be endorsed by the shareholders. The income which had 
accrued in respect of business during the past half-year was 
£821,743, and that compared with £774,714 in the corresponding 
half of 1901—an increase of £47,028. There had been a gradual 
increase of income in all their profit-earnirg departments. The 
working expenses for the half-year were £479,127, compared with 
£453,913 last year. Of course, an increase of income meant a corre- 
sponding addition to their working expenses, and although the 
directors were most anxious to keep the expenses down, the ebare- 
holders would understand that there were constant causes of increase 
—the wages, material, and, other matters which they had to meet to 
the best of their ability. The net result of the half-year, deduct- 
ing the Post Office royalties, which amounted to £75,577, was a profit 
balance of £267,043, as compared with £247,645 for the correspond- 
ing period of 1901, being an increase of £19,397. They would 
recollect that six months ago he called attention to the very 
serious snowstorm which occurred, and they put a con- 
siderable sum of money aside to meet the damage which 
resulted. They had now paid up everything in regard to it, but 
they had had to provide an additional amount of £17,479, which 
would give them an idea of what an expensive calamity to the 
company a snowstorm was. The rentals carried forward for 
unexpired terms of running contracts amounted to £821,397 against 
£784,755 in the corresponding period of 1901. Out of the available 
balance of net revenue, amounting to £209,838, the directors 
recommended tbe payment for the ha'f-year of a dividend at the 
rate of 6 per cent. per annum on the first and second preference 
shares, 5 per cent. on the third preference shares, 6 per cent. on the 
preference shares and preferred stock, and 44 per cent. on the 
deferred stock, which was equivalent to 5 per cent. on the ordinary 
shares, now divided into preferred stock and deferred stock. Out 
of the income the board proposed to transfer £70,000 to the reserve 
fund; last year £65,000 was thus transferred. As their business 
increased and time ran on, and they became nearer and nearer to 
1911, it was the duty of the directors, as it was their intention, to 
increase the reserve fund to the utmost of their power. The result 
of the figures he had placed before them was that the balance 
forward would be £8,588. With reference to the expenditure on 
capital account during the last half-year—viz., £303,029—it was 
much the same as the amount spent previously, and they had 
expended that capital in the 9,600 new lines. The number of lines 
on which capital was expended in the corresponding balf - year was 
7,393, 80 the shareholders would observe that with a very slight 
increase in capital expenditure they had made a considerable addi- 
tion in the number of lines. On the maintenance and renewal of their 
lines and instruments they had spent £133,719, which was about 
£10,000 more than was spent under that head last year. The other 
expenses showed automatic increases in most cases and some were 
very satisfactory, as, forinstance, the provision for the pension fund 
and interest on their reserve. The balance-sheet showed that they 
bad now expended on capital account a sum in excess of what they 
had raised upon capital. When the balance-sheet was prepared 
they had still to receive a considerable amount in respect of the 
last issue of deferred stock and there was no necessity for their 
creating any further burden on the company. Taking all the 
circumstances into consideration, he thought the balance-sheet 
deserved theirapproval. With reference to the general position of 
the company, last year he told them that there had been an increase 
in London since the Post Office competition was established of 2,290 
lines. They had had a very fair testing period as to the effect of 
that competition, and taking it from the time the competition began, 
which was November 18th last, he found that the increase of 
orders obtained in London amounted to 7,598, which was, he 


“believed, as large an increase as they had had in any half year. 


He was sorry to say that in connection with that the public 
complained, it was natural they should, that their orders were 
not executed. They complained that the Post Office did not 
execute their orders sufficiently fast. Of the 7,500 orders of the 
company they had still 3,000 unexecuted, and they should proceed to 
execute them with the greatest porsible speed. Under the circum- 
stances he had stated he might repeat what he had said at the 
last meeting, that he had no fear of the competition of the Post 


` Office. He was satisfied that it was not at present within the power of 


the Post Office or of that company, or of the two combined to supply 
the telephonic necessities of London. The whole matter was in the 
initial stage, and he repeated that until the Post Office was prepared 
to spend more money—and they had the nation’s purse at their 
disposal—or until that company was in a position to do so, it would 
be impossible to meet the necessities of London. He was not talk- 
ing of the provinces, but it would require a very large sum of money 
expended in London to meet all the requirements of the population, 
and provide the advantages which they were entitled to have. He 
should tell them that they were working most amicably with the 
Post Office. The rivalry which existed between the two bodies was 
simply a rivalry of accommodation, and both of them were doing 
their best to supply the public with what they required to the 
interest on the one hand of the revenue of the country, and on the 
other the legitimate interest of the shareholders of that company. 
There was only one other matter upon which he thought the share- 
holders would desire a little information, and that was in regard to 
the terrible fire which took place not & month ago in the City. He 
had not seen, himself, any fire connected with the company's 
buildings or works that compared with the ruin which that terrible 
fire created, and he would detain them while he read the official 
report of their er of what he had done and was doing to 
repair the mischief that fire caused, and so that the least incon- 


yenjence possible might be caused to their customers, The 
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report stated:-—' Fire started at 8 o'clock on night of 
Wednesday, July 9th, and by 10.30 the place was gutted. 
The same night it was decided to clear out the adjoining 
offices occupied by the company for the district engineering and 
instrument departments, and the same night reserve switchboards 
and other material were ordered by telephone from the Nottingham 
factory, and put on rail in trucks attached to passenger trains. 
That material was delivered and placed in the temporary exchange 
premises early on the next day (Thursday), otber premises having 
been secured for the staff displaced, and the staff in the nicantime 
moved into them. All men for whom work could be usefully found 
were collected from London and other parts of the country, and 
were divided into night and day gangs, and the work of fitting up 
the temporary boards and joining up with the outside work bad pro- 
ceeded day and night and on Sundays continuously, with the result 
that a large number of subscribers were connected each day, and 
the whole of the subscribers, some 2,6(0 in number, were got 
working again within 16 days from the time of the fire. The ont- 
side work was rendered difficult owing to the destruction of the 
records, and the fact tbat the derrick on the roof could not be used 
necessitated other arrangements to carry the cables. 100 new out- 
side cables had to be erected, and for this purpose three double and 
six single poles had also to be erected to carry the cables, and in 
two cases piers had to be built and girders put in to support the 
poles. Upwards of 420 miles of outside wire and 334 miles of 
inside wire had to be put up. The satisfactory part of the business 
is that the new exchange, although, in a sense, a temporary 
one, will give a thoroughly efficient and good service." 
He epoke with some feeling upon that question, because he need 
hardly say that no credit was due to the board in connection with 
it, but to the general manager, the London engineer, the London 
superintendent, and all their subordinates, for the zeal, enthusiasm, 
and ability which they displayed in grappling with tbe calamity. 
All the board had done in the matter had been simply to fully 
insure their premises, and he hoped at the next half-yearly meet- 
ing he should not have to appeal for any consideration on account 
of the extra expense incurred in connection with the fire. On 
behalf of the board he wished to tender their thanks to their officerg 
and men, who were as enthusiastic as their masters in dealing with 
the calamity. 


Mr. Gro. FRANKLIN seconded the motion, and the report was 
adopted. 

In answer to à SHAREHOLDER, the CHAIRMAN stated that, as re- 
garded wireless telegraphy, he did not think it had yet passed into 
tbe commercial atmosphere; but when it did, the board would, of 
course, have to take it into consideration. 


—— a 


Globe Telegraph and Trust Company. 


Tux Marquis of Tweeddale, chairman, presided on Wednesday last 
week over the twenty-ninth annual meeting of the above company, 
held at River Plate House, and in moving the adoption of the report, 
said the accounts disclosed a very satisfactory state of things; their 
receipts, after deducting the usual expenses, amounted to £193,370, 
being an increase over the corresponding year of £2,234, and that 
enabled them to pay the usual preference dividend of 6 per cent., 
and a final dividend of 4s. 9d. on the ordinary shares, at the 
rate of 53 per cent, which was the best dividend the company 
had paid since its foundation 29 years ago, with the exception of the 
first year, when | per cent. more was paid. They had issued 300 
ordinary and 485 preference shares of the company under the powers 
conferred by the special resolution of 1875; the object being to take 
advantage of the low market price of certain shares of some of the 
best telegraphic companies, and those shares were acquired. The 
ordinary shares realised 114, while the price received for the pre- 
ference shares ranged from 123 to 14g. In every case the proceeds 
were invested profitably, and the premium acconnts of £1,536 bad 
gone to reduce the item of differences of securities realised,” 
which was an item he dealt with fully last year. The shares were 
not offered to the shareholders, but were sold on the open market. 
With regard to these investments, there was a diminution in the 
receipts from the Anglo-American Telegraph Company of £860, due 
to the fact that in the March quarter that company paid 25s., 
instead of the usual 30s., on their preferred stock. 
factory to know that at the last dividend they reverted to 30s., or 
6 per cent. No doubt the Anglo-American Company suffered from 
the German competition in the Atlantic, but the traffic in the 
Atlantic was increasing continuously, and probably in the 
long run the companies would recover their position. Ihe receipts 
from the Direct United States Cable Company showed a diminu- 
tion of £497, which was also no doubt attributable to the same 
cause. As throwing light on the life of cables, it might interest 
the shareholders to know that although the Direct Company had 
only one cable, which had been working for 27 years, the elec- 
triciang who had recently tested it reported that it was working as 
well as if it had only just been laid. He did not mean to infer 
that all cables were in that state, but he believcd the average life 
of a cable, where great care had been exercised in placing it, was 
much greater than was anticipated when they commenced opera- 
tions in submarine telegraphy. In the Submarine Cables Trust 
there was a slight diminution of £55, accounted for by the fact that 
a certificate had been drawn. They retained the coupon, which 
would no doubt go on increasing as more of the certificates were 
drawn. The interest on the debenture stock of the Western Tele- 
graph Company was slightly smaller than last year, owing to their 
having sold £5,500 nominal, the proceeds of which had been 
invested in the shares of the same company. With tegard to the 


It was satis- 
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West Coast of America Company, last year they held £16,600 
nominal of the debentures, and these had all been sold except £600, 
The debentures, however, were at & lower price now than when 
they sold them. They had increased their holding in the Direct 
Spanish Company by 50 preference shates, but the dividend on 
these would come into next year's accounts. In the Eastern 
Telegraph Company they had purchased a further £1,500 
nominal of ordinary stock, and the income from that company 
wis £67,374, or a small increase of £29. They would have 
a large income from the new shares next year. In the 
Eastern Extension Telegraph Company there was a very con- 
siderable increase in their receipts, amounting to £5,293. Last 
year for a broken period they only received 2s. per share on the 
new shares allotted to them, while now they had received the full 
dividend of 7 percent. The Telegraph Construction Company had 
once more reverted to its handsome dividend of 20 per cent. against 
174 per cent. last year, and that accounted for an increase of 
£1,094 in their receipts. They had so far received. no dividend 
from the West African Telegraph Company, but the negotiations 
with the French Government had been satisfactorily concluded, and 
they might look forward to receiving some return on the shares tney 
held, and this would be altogether to the good as they had received 
nothing for a good many years on account of the refusal of the 
French Government to pay what they had undertaken to pay. 
The chairman proceeded to deal with the proposal to in future 
make up the accounts to April 30th, so that the annual meeting 
might be held in May, which he thought would be convenient 
for all. While their dividends had been increasing during the last 
two or three years, the market value of their shares had somewhat 
suffered, and this was, no doubt, due to the threatened competition 
of wireless telegraphy. He had nothing to add to the remarks 
recently made by Sir John Wolfe Barry at the Eastern Telegraph 
Company's meeting, who thought wireless telegrapby would not 
interfere with submarine telegraphy, and certainly would not 
supplant it. Whether that opinion was well founded only time 
would show, but one fact to be noted was that telegraphic manu- 
facturing companies never were more active in the manufacture of 
cables, both for the home and foreign (iovernments. Another 
matter of note was that the progress of wireless telegraphy was 
extremely slow, aud nothing like what one might expect from the 
accounts they read from time to time in the press. 


Sir James PENDER, Bart., seconded the motion, and it was 
agreed to. 


Crompton & Co., Limited, 


Mr. JOHN TROTTER (chairman) presided on Wednesday last week 
at Salisbury House, London Wall, over the fourteenth annnal 
general meeting of the above company, and, in moving the adoption 
of the report, said the real reason for the falling off in the profits was 
very simply explained, although the remedy was not quite 80 
simple. By the examination of the figures before them they would 
see that the gross profits for the year amounted to 465,901 as 
against £68,633 last year. This result was disappointing, because 
the year under review had been one of singular activity, and one in 
which their enles had exceeded those of any previous year. In fact, 
the increase in the sales had been very satisfactory, as they exceeded 
by 74 per cent. the sales inthe previous year. Under these circum- 
stances one would have hoped the gross profits would have risen 
correspondingly, but they had not done so. The trading expenses 
were £25,635, and the administrative expenses were £12,102. Both 
these expenses had risen, but an examination of the two items 
showed that they had only risen in a satisfactory degree. The two 
together amounted to an increase of 4 per cent. on those of the 
previous year, and inasmuch as the sales had risen 73 per cent., tke 
proportion showed that care had been exercised in the way money 
had been spent. They were lower relatively than last year. The 
real reason, therefore, was that the gross profit had decreased 
owing to competition prices. In the year concerned there certainly 
was a falling off in the demand for electrical appliances at one 
period, and that naturally caused manufacturers who were their 
competitors to seek at all hazards to keep up their output, and the 
consequence was the falling off in prices. If that had been all he 
did not think they would have had much to grumble at, but 
there had been exhibited during the year a kind of competition 
to which they had not been so much accustomed. There had been 
a large publicity given to all electrical enterprises, and there had 
been a great deal of speculation in new enterprises in the electrical 
world, and that had brought into the country, partly from abroad 
and partly from new starters, a large number of people who were 
investing large sums of money in electrical manufactures, and who 
were extremely anxious to obtain part of the market. For that 
purpose they were willing to compete at prices which Cromptons 
had no sort of intention of following, for they were prices waich 
were not remunerative. They knew what the end of that would br, 
and therefore they were waiting to see this particular kind of com- 


petition removed. He was thankful to say that, thanks to the self-. 


denial of the shareholders in years past, they were now in as com- 
fortable a position to meet this class of competition as it was 
possible for them to be, There was another effect of this new 
departure in the electrical world. There had been a very great 
demand for expert electrical workmen and expert electrical officials, 
and many of their men had been tempted to leave them by offers 
eleewhere. Many had resisted the temptation, and he believed had 
done so in their own interest. Some, however, had gone from 
them, tempted by the large salaries offered elsewhere. The chief 
effect, so far as they were concerned, was that there bad been a rise 
both jn the salaries of officials and in the wages paid to workmen. 
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The market value had gone up, and they were obliged to pay more 
than they used to do for the same amount of intelligence and work. 
While it had been their policy to effect every economy possible, yet 
their efforts had been nullified by’ that increase in the cost 
of labour and salaries which bad taken place in the year. It 
was satisfactory to find that they bad been able to keep 
these things in ratio to the sales. Still, the price obtained for 
their output had not been so satisfactory as they could 
wish. Another fact was, that tbey had had to do more work 
to get their orders, for the percentage of orders to tenders sent in 
had been much lower than it used to be. The question which would 
interest them was whether this was a permanent or a temporary 
state of affairs. If he thought it was permanent, he would take a 
less sanguine view of the future than he did, but he thought it 
would pass away. They were not afraid of honest competition, and 
he thought the effect of the present keenness would show those 
engaged in the industry that it did not pay to work for nothing. 
There was no doubt that the nature of electrical enterprise had 
been rather more speculative than usual, and if a company wanted 
to share in those enterprises, they had to be content to take some- 
thing besides cash. Their board had always set their face against 
taking paper in exchange for work which cost solid sovereigns, and, 
therefore, they found themselves cut off from that class of work where 
the contractors took securities for work done, and also the chance of 
unloading those securities on the market. He felt perfectly certain 
himself that in the long run that class of business would lead to 
disaster to those who embarked upon it. Ho might say that the 
slight diminution in the orders had to a certain extent passed 
away, and orders were coming in more quickly, although not so 
quickly as they would wish. Still they were beginning to come in 
better, and their order book was nearly full, although it was not so 
over. loaded as a year or two ago. He thought, therefore, they 
could look forward to the future with a certain amount of equani- 
mity, as they felt their house was now in order. Some years 
ago they laid themselves out to remove the whole of the 
manufacturing premises, and to put their books in order, 
and those two objects had been thoroughly carried out. In 
the past year they had moved the whole of their lamp and instru- 
ment shops and their switchboard department from the old works 
into the new extension, and they were now in a position to manu- 
manufacture as cheaply as anyone in the country. Turning to the 
balance-sheet, the chairman said that the capital was now fully paid 
up and settled, he hoped, for some time to come. Their creditors were 
£52,900, as against £67,000 last year, and the reserve and contin- 
gencies funds were much about the same as last year. On the otber 
side, freehold land and premises stood at £55,900, as against 
£41,000, and the plant, tools, fittings, and fixtures £78,000, as 
against £68,000. The stock-in-trade and work in progress was 
£157,717, against £141,232, but relatively the figure had diminished. 
The increase was really due to the contract department, and was 
only of a temporary character. Trade debtors were £71,000, as 
against £80,000. The Chelmsford Electric Lighting Company 
absorbed £46,900, but that had now got into a satisfactory pcaition, 
and it was altogether separate from Cromptons. Their patent 
account, which formerly stood at £5,658, had now been written 
down to practically nothing. They simply put it at £10 to remind 
them of the large amount it used to be. The goodwill remained at 
£10,000, and when they recollected the large figure at which it 
lormerly stood, they could congratulate themselves on that. 

Ligur.-CorowEL CRoMPTON, in seconding the motion, said they 
were well equipped to work economically, and consequently need 
not fear a time of low prices that bad now set in, but which he 
believed had almost, if not quite, touched bottom. i 

The report was then agreed to. 


The General Electric Company (1900), Limited. 


Tun ordinary general meeting of the shareholders of this company 
was held on Thursday of last week at the Cannon Street Hotel, Mr. 
G. Byng presiding. 

The CHamwan eaid that before proceeding with the consideration 
of the report, he wished to address a few words to the sbareholders 
on the terrible calamity which befell them in their Queen Victoria 
Street premises on June 9th last. It was most unfortunate that fate 
had singled them out to prove to what dangers they were exposed 
in the carrying out of their daily work. It was doubly hard upon 
the directors, because in the many years during which they bad 
guided tbat undertaking, they bad ever been mindful of their re- 
sponeibilities towards those who worked with them. The business, 
as they knew, had constantly increased from year to year, and with 
it the number of their employés and workpeople, so that to-day 
they numbered neatly 5,000. They could imagine how great was 
the task of housing, organising, and looking after so many people, 
but he believed he was not wrong in saying that a proof of their 
having conscientiously carried out that taek lay in the fact tbat 
during the 22 years’ existenoe of their undertaking, they never, 
until this lamentable fire occurred, had to deplore the loss of a 
tingle life through a serious accident. It was easy after the event 
to inform them what might have been done, or what ought to have 
been done. Their premises in Queen Victoria Street had been 
Inspected many times by fire experts, and on their recommendation 
they had spent hundreds of pounds upon a private fire brigade, 
hydrants, fire alarms, &c., but not one of those experts had ever 
recommended to them such a thiog as, for instance, tbe placing of 
* permanent ladder in order to provide an exit to the roof. What- 

ever responsibility might be fastened upon them by the interpreta- 
tion of one act or another, the directors felt that to the best of their 
ability they had taken every reasonable precaution for the qafety of 


those, in the midst of whom they themselves were working daily. 
Being confident that the shareholders would endorse a policy which 
would tend to alleviate, as far as possible by monetary compensation, 
the suffering of those who had been injured, and the relatives of 
those who bad lost their lives, they had already taken steps 
to out that policy in a generous spirit. He only 
wisbed to add that they had taken to heart the many lessons 
which the calamity had taught, and they hoped that others 
might also have profited by its lessons, and that the loss of precious 
lives might not have been in vain. Turning to the business of the 
day, the financial year of their balance-sheet, up to March 31st last, 
had, as regarded the general conditions of trade, suffered, aa the 
previous one, from tbe continuation of the war, and the ever- 
increasing foreign competition to which manufacturers were exposed. 
Their organisations throughout the country had worked well, and 
considering all things, he thought they might consider the results of 
the year’s working as satisfactory. The figures on the debit side 
of the balance-sheet differed slightly from those of last year. Only 
part of the capital was fully called up last year, and since then 


more ordinary shares had been allotted to members of the staff, who | 


thus had become partners in the business. The income from invest- 
ments was less compared to the previous year; one stock of the 
companies in which they were interested had passed its dividend 
last year, and they had written down the stock accordingly. 
Although their investments were put down at 447, 400, these were 
made up of investments as figuring in their last year's balance-sheet 
to the amount of £39,000 and of £7,500 debentures in the Uxbridge 
Electric Lighting Company, acquired shortly before the close of 
this financial year. The following particulars would further explain 
why they could not yet yield any dividend during the present year. 
An influential local body in Uxbridge subscribed about £10,000 for 
the purpose of lighting the town, and offered them the contract 
under the condition that they supplied the remainder of the capital 
required. They estimated the total cost at about £22,000, and bad 
undertaken the contract for the machinery and materials, taking in 
payment debentares with the option of exchavging them for 
ordinary shares. The installation was now working successfully, 
and promised soon to become a source of income. In connection 
with that Uxbridge undertaking, they bad acquired a concession for 
the lighting of Northwood, West Drayton, and the district round 
Uxbridge, which was rapidly developing, and should prove of con- 
siderable benefit to their business. The current at Uxbridge was not 
only used for lighting, but they bad already quite a respectable 


,day-load for power. From an investment point of view, these 


debentures were well secured. The income of £3,700 upon the 
investment of £39,000 showed almost a return of 10 per cent., which 
must be considered to prove that their intrinsic value was fully up 
io the amounts at which they stood in their books. In fact, half 
the amount—nearly £18,000— were gilt-edged securities, forming an 
immediately available reserve. The remainder, a considerable 
amount, was represented principally by their share in the 
Incandescent Electric Lamp Factory, which had proved an excellent 
investment, both financially and commercially. The balance of 
appropriation brought down showed an increase of £11,000. The net 
result of trading was that they proposed to declare the same rate of 
dividend upon the ordinary shares as last year, but to place in 
reserve a sum of £3,000 in excess of that placed to this account last 
year. Sundry debtors and stock-in-trade stood at almost the 
same figures as last year, only about 4 per cent. more. They 
bad increased their gross profit by 15 per cent. without appre- 
ciably increasing their stocks — & fact which, he thought, 
showed well for the general management of the business. 
The goodwill account stood at £92,000, and was the same as in last 
year’s balance-sheet. That item was the only one in the balance- 
sheet not represented in a tangible form. It was the policy of the 
directors to build up a reserve fund to cover that item. The 
reserve fund now stood at £39,000, which was nearly half the 
amount standing against goodwill and patents, and he had no 
doubt that practice would meet with their approval. The increase 
shown under the heading of freehold land, buildings, &c., of 
£97,000, had almost entirely been expended for the purpose of 
developing their Witton estate and works. At Witton they had 
ample space for the largest possible works, and, what was more 
important, they could give their workpeople healthful surround- 
inge, and provide means for their intellectus] improvement and 
recreation. They had spared no expense to make those works com- 
plete and up-to-date. Inthe drawing offices and shops the machines 
and tools were all of the latest pattern, and there was no electrical 
work going in this country which they could not now undertake. 
The power house was finished, and a network of wires now 
supplied the whole estate with light and power. The second big 
works at Witton, now complete and in full swing, was their electric 
carbon factory, which practically represented a new industry in 
this country. So far no successful attempt had been made to pro- 
duce in this country carbons for electric lighting that could com- 
pare in quality with those supplied from the Continent during the 
last 15 years. They had carefully considered the subject, and saw 
no reason why they, who prided themselves on being manu- 
facturers of every electrical article, should not manufac- 
ture one of the most important articles of consumption. 
They had turned out carbons with raw material bought in this 
country, and every test that they and some of their customers had 
so far made, proved them to be in every respect equal or superior 
to any carbons they had handled during the last 15 years. They 
had found employment for au additional 200 hands, and had 
succeeded in training them for this new work. It would be pre- 
mature in a free-trade country to prediot financial success for 
those works; they did not know how far their foreign competitors 
might wish to fight them on their own ground. He believed that 


at the present moment very few people were aware that almost 
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every arc lamp in the streets of every town in the kingdom, every 
lamp in the docks or railway companies’ stations, &c., every search- 
light in a man-of-war, or used for the protection of our coaste, was 
lit with carbons imported from abroad ; considering what possi- 
bilities might arise under those conditions, it was not quite out of 
place to appeal for support from public bodies at the commence- 
ment. He might add that the officials of the Admiralty had shown 
themselves alive to the importance of the new carbon factory, and 
had shown every desire to give them a fair chance. He had not 
said anything abouttheir Manchester, Sherlock Street, Birmingham, 
and other works. Happy was the country that had no history, it, 
spoke well of their old factories that there was but little to report 
—they bad all done exceedingly well during the past year. 
Mr. H. Hirst seconded the motion, and the report was adopted. 


! 


Charing Cross and Strand Electricity Supply 
Corporation.—The directore, after providing for debenture and 
other interest and dividend on preference shares, declared an 
interim dividend at the rate of 8 per cent. per annum for the 
half-year ended June 30th 1902, and carry forward £19,734. The 
registers for the preference and ordinary shares will be closed for 
the payment of dividends from August 2nd to August 16th. 


Electric Welding Company.—The ordinary general 
meeting of the proprietors of this company was held last Friday at 
tbe offices of the company, 28, Basinghall Street, E.C.: but our 
representative was informed that tLe proccedings were private. 


United River Plate Telephone Company. — Mr. 
George Keith, of the Cuba Submarine Telegraph Company, and 
chairman of the Chili Telephone Company, has joined the board of 


this company. 
Schattner Electricity Meter Company.—The directors 


recommend a dividend of 6 per cent. for the year ending June 30th 
last. 


TRAFFIC RECEIPTS. 


| Receipts for | Total to date. | Miles 


the week. open. 
Week | 5 
Company. „ i , 
pen ending Awat | ine. OT, Am'nt | Inc. or This Last 
| mat. dec. | dec. ear seat. 
| í 
£ £ o £ | 
Blackburn Corp. Trys. ..! Aug. 1 849 | 4206 15,588 + 8,0102; — — 
Blackpool and Fleetwood „ 2| 1,188 —127 4,742 — 799 — — 
Bristol Trys. & Car. Co. „ 1| 4,847 71,048 — m | OP 
British Elec. Trac. Co. :— 
Devonport T . . July 25 474 J 40 12,296 + 403 5 5 
Dudley—Stourbridge. . „ 25 829 1118 21.100 + 2.987 181 182 
Gateshead an fue so. S31 | +200 20,759 + 3,059 10 94 
Greenock— Pt. Glas gow „ 25 8413 | 4623. 14,067 4 8,319 7 74 
Hartlepool x ai „ 25 819 | + 89 7,00 + 770 6 2 
Kidderminster .. » 23» | 1415 — 6 9,441 + 28 4 4 
Merthyr .. „ 25 197 — 68: 5919 — 820 3 | 8 
Middleton s „ £5| 291 — 5.4% — (3 — 
Oldham Ashton | „ 25 562 | + 50 15,139 + 557 8 8 
Poole M „ 25 29 — 1 6.916 — 10 35 3 
Potteries : „ 25 1,484 — 10 42498 + 1.544 25i 29; 
Southport Bs, esther 25 312. 47155 6,220 + 2,575 51 52 
South Staffordshire. „ 25 769 —. 10 22,707 + 644 212 2s 
Swansea .. í .. „ 25 486 | — 26 | 13,501 + 1,397 51 5: 
Taunton .. és EE 25, 68 — 17-0 — 13 — 
Tynemouth .. „ 25 442 | + 51 7,681 + 664 31 33 
Wolverhampton Dist. ,, 25 333 | +257 4,616 + 3,019 103 2% 
Weston -super - Mare.. 4, 28 260 = 2,196 S ne 
Central London Railway Aug. 2 5,981 ' +802 82,572 + 2,495 6 6 
City and S. London Ry. „ 3 2,697 | +979 13,598 + 4, 61 4j 
Dover Corporation Trys. » 2 276 | — 23 06,03 + 1 3 9 
Dublin United Trys. as d 5,074 | — 209 , 23,540 — 636 46 46 
East Ham Tramways .. „» 2 401 | + 10 8,152 | + 440 53 — 
Glasgow Corp. Trys, ..' « 2 11,167 —1,77 104,744 | — 4,449 564 | 69 
Liverpool Overhead Ry. . 3 1,694 | — 55 8,067 — 588 64 
Neweastle Corp. Trys. .. „ 2| 2,024 ' Ms 
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Sunderland Corp. Trys. 


STOCKS AND SHARES. 


Wednesday Bvening. 
Sock Exchange matters are not the rosiest things to write about 
this week. Depression is the order of the day in most departments 
of the House, depression caused principally by lack of business, 
although other reasons of more specific character are advanced 
where the dulness is most supreme. Consols certainly cannot com- 
plain of the money market, since the indebtedness of Lombard 
Street to the Old Lady is gradually becoming reduced and without 
any difficulty. Yet the funds have fallen below 95, and the price, 
cheap as it now appears, is talked still lower in several quarters. 
Another severe spasm of weakness in the Kaffir Circus is tending to 
lower quotations in directions which, while they have no actual con- 
nection with South African shares, are none the less affected by the 
well-known sentimental feeling which governs mprkete as a whole. 
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Add the August holiday spirit which is abroad, and the wonder is 


that stocks and shares commanding a limited market are able to 
present a united front of any sort. 

The Electricity Supply list, however, is steady to good. Changes 
are few, but what there are show hopefully against the deadly 
dulness of other sections. County of London and Brush Ordinary 
are better to the extent of 10s. Edmundson's Ordinary have put on 
4, and a similar rice is shown by London Electric Preference. The 
latter shares changed hands the other day at 48. A buyer of City 
of London Preference had to pay the top price of 124, there being 
comparatively few good Preferences in the market. Westminster 
Preference are 6, Charing Cross new Ordinary at 8] keep steadily at 
about £1 below the price of the former issue. 

As regards Provincials, Folkestones are 6 and Oxfords 51, while 
Bournemouth and Poole Ordinary bave 12 for their medium price, 
the £10 Preference shares being just par. Hove Electric rarely 
changes from 73. Going out of the country, Electric Lighting and 
Traction of Australia Preference are 44, and the Debenturc3 a shade 
over par. Calcutta Electric keep at 8 to 9. Central Electric 4 per 
cent. Debenture, by the way, is firmly established at 106. 

General Electric Preference at 10 and the 4 per cent. Debenture 
stock at par, are anaffected by the severe strictures recently passed 
upon the company in connection with the City fire. Electrolytic 
Alkali Ordinary at ; and the Preference at ; higher are difficult of 
negotiation, but then, of course, most industrial descriptions 
nowadays may be included under the same statement. Brush second 
Debenture bas shed a point, otherwise our list of miscellaneous 
ventures is practically unchanged. 

Sir Henry Oakley's interesting speech at the meeting of the 
Central London Railway on Tuesday produced no immediate effect 
upon the prices of the stocks, and, considering the cautious vein in 
which it was couched, the indifference of prices is not wonderful, 
Obviously the Twopenny Tube has not overcome all its initial 
difficulties even yet, but with the delivery of the new motor cars in 
October there will probably be less heard of the vibration difficulty. 
Waterloo & City stock is also unaltered, despite the appearance of a 
healthy report, which shows a drop in the ratio of working expenses 
of a round 10 per cent.—a remarkably good performance. City and 
South London is quiet after the recent excitement. Those inquisi- 
tive people wLo always want to know everything in advance are 
asking whether the new electric tramway system that is to be 
installed in South London may not prejudicially influence the 
traffics of the pioneer electric railway. City third Preference, for 
which an inquiry sprang up two or three weeks ago, bas tapered off a 
little to 1234 ex dividend, which must still be regarded as a good price, 
equal as it is to 126 cum. 

Flirtation with electric traction on the part of the leading railway 
companies in the kingdom has passed into more serious wooing. 
The North-Eastern— most enterprising of all the steam lines—is 
experimenting in very practical fashion on a short branch 
line. The Brighton is keenly alive to the necessity for having 
electrical reasons of its own to show as evidence that 
competitive undertakings are not wanted in its district. 
The Great Eastern holds aloof, though its densely-populated line 
must one day yield to the coming power. At nearly all the rail- 
way meetings which have been held this ouestion of electric trac- 
tion has formed a leading theme for the chairman to dilate upon. 
Metropolitan Consolidated has improved to 83 upon the statement 
that the electrification will be completed at an earlier date than the 
market at first expected. Districts are a fraction over 32. 

Telegraph stocks are a trifle irregular. Whereas Eastern Exten- 
sion shares show a decline of $, Indo-Europeans are £1 better, and 
Globe Telegraph Ordinary have advanced to 94. A few of the 


‘Debentures in this section are quoted ex the interest which fell dae 


last week. West India and Panama Debentures are up 2 points; 
West African Telegraph shares remain at 4 and the Debentures at 
1013. Cuba Ordinary strengthened to 54 at the enterprising way 
in which the island is going ahead, and possibly even the two 
heavy new loans which are spoken of as likely to be made by Cuba 
will indirectly minister to the benefit of her commerce. 

It is very difficult for holders of Debentures in the Blackpool 
Electric Tramways (South), Limited, to know what to do in the 
present condition of affairs. The problem is, shortly, whether it be 
better to wind-up the company altogether, or to trust to new 
management to raise the undertaking into a position in which it 
may at least have some hope of profit making. The trustees appear 
to think that the property is valuable, but the Debenture holders 
are to have an opportunity for exchanging views at the meeting 
which was convened last week, 

A somewhat singular promotion is that called the South York- 
shire Promoterr, Limited. Its capital is £99, and itsaims are to 


supply electricity of nearly every description in the West Riding 


of the champion cricket county. Further developments vill be 
awaited with interest. 
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8H 
Bto ok Closing Clo mar een 14008 
Present Dividends for 
NAME. share the last three years. " 90 08 . "Rugs Ble 
: leva, | lou. ÀUUL. Hignest, | Lowest 
82,900 African Direct Telegraph, 4 % Debs. eeu ITI) 100 eee eos eee 98 —102 98 —102 °... aer 
25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25, 000 . coe | LO | . bie ies 34— 4% 34— 43 eas ZD 
119,700 Amazon Telegraph 5 % Debs., Nos. 1 to 1,250 Red. ve | 100] .. in we | 70 — 80 70 — 80 ID 
804,720 Anglo-American Telograph eee eee see eet Stock 73/6 3k 61s. 45 — 48 xd 45 — 48 xd 453 A 
8,097,640 Do. do. 6% Pref. us wes, see Stock 6 6 6 % | 89 — 91xd| 89. — 91 xd| 903 | 89 
8,097,640 Do. do. Deferred sse 0c 0 € [Btock|£1 78. | 5s. 2& | 63— 7 64— 7 62 
44,000 | Ohili Telephone, Nos. 1 to 44,000 ... 858 ves ses 51 4 5 96 5%| 3ş4— 4xd 3)— 4xd| .. 
19,988,900] Commercial Oable — ... $100 | 8 8 ane .. 1165 —170 155 — 165 1694 | .. 
1,741,029 Do. do. Sterling 500 year 4 y4 Deb. Btock Red. Stock sae 2» | 95 — 97 95 — 97 962 | 95% 
16,000 Cuba 5 (LAI [II eor see ees 10 7 V eae eee 44— Ad 5 — 6 eee ees 
6,000 Do. 10% Pref. ote eee eee 20 eee 10 eee eee ees 124— 184 124 — 134 ev eae 
12,981 | Direct Spanis Telegraph ... - s 5 4G) 4 99 | ce 23— 33 23— 33 185 sis 
6,000 Do. do. 10 y^ Cum. Pret.. eee [Ir eee 5 oes eee eee 7$— 84 71— 83 ene [TT 
60,7103 qns re pure yox Vis à * a 5 20 | 384% 345 | 34% | 10 — 11 10 — 11 lO), + 
ect Wost Cable, 4&! e within E 
96,300 Nos. 1 to 1, 200, Red. 100 pee eee eee 99 —102 99 — 102 pes eee 
4,000,000 | Eastern Telegraph, Ord. Btock "- Es ass Stock 7 961 7 95 7 V 117 —127 |120 — 120 121 | 118 
1,830, 807 Do. 34 Pref. Etock eee eee eee 100 ees [III eee 87 — 90 ri — 90 — eas 
1,432,268] Dc. Mort. Deb. Btock Red. ... cee Stock ive .. {108 —112 108 —112 1084 
800,000 Mund 1 and China Telegraph ...| 10 7 7 7 25 | 12 — 13 114— 123 12 115 
820,0007 Do. 4% Deb. Btock ... Stock ses .. (108 —113 107 —112 xd, 109 - 1086 
200 000 Fastem ond South African Telegraph, 4 % Mort Deb] " 58% |. | . 100 —103 100 —103 
900,000? Do. 4 % Reg. Mt. Debs. Dunne Sub.) 1—8,000 es — vee |100 —103 98 —101 xd iss 
180,227 | Globe Telegraph and Trast ... aed sg Nd ic 51951 511 84— 94 | 84— 93 92 94 
180,042 Do. do. 6% Pref. eis oan oe | LO] von a see | L24— 134 | 124— 132 134 | 135, 
150,000 Great Northern Telegraph, of Copenhagen vee | 10 | .. 15 Hl 25 — 27 25 — 27 js S 
% 0 J Halifax and Bermuda Cable, #4 . 110 t 1 f ae f ( % —10½ 0 —102 
17,000 Indo-Egropean Telegrsph  .. ..| 25 10 9,10 % 10 % | 37 — 41 28 — 42 382 | 384 
100,000} Londca Platino-Hrazilian Telegraph, 6 % Debs. .. s.. | 100 | .. sus .. 101 —105 101 —105 - 
72.680 | Montevidoo Telephone, Limited, Ord., Nos. 1 to 72,680 ... 11 23 T = i— 4 i- 1 . is 
66.492 Do. do. do. 5% Pref., Nos. 1 to 86,493 115 ` i— 1 j— 1 pis 
983,333 | National Telephone, Pref. Stock  ... T ve 100 | 5 5 15% 85 — 99 95 — 99 973 | .. 
200,000 Do Pref. shares ken vis vhs 2 3k 3d 4§— 438 45— 4i 
1,966,667 Do Def. Stock " ; See . | 100 60 64 xd} 56 — 60 56 — 60 59 
15,000 Do 6 95 Cum. 1st Pref. .. s 10 | 6 6 6 95, | 12 — 14 12 — 14 
15,000 Do : Cum. 2nd Pref. 10 | 6 6 6 95 | 11 — 13 11 — 13 S 
250,000 Do Non-cum. 3rd Pret., 1 to 260,000 515 5 5 ^ 48— 53 4g— 5 . 
9,000,000; Do. si Deb. Stock Red. m Stock 34% | 34% | 34% | 95 — 98 | 95 — 98 95 
600,0007 Do. Deb. Stock Red. 100 e. | 4 & 4 95 |102 —106  |102 —106 1042 | 1024 
171,504 | Oriental Telephone d Elec., Nos. 1 to 171,504, tally paid 115 56 6 96 — 1 44— l4 v 
100, 0007 Pacific and European Tel., 4 x, Guar. Debs., 1 to 1,006 ... | 100 | ... i . | 99 —102 99 —102 85 
11,839 Reuter’s. "T" z "TT "TT eee eee "TT. 8 b y ^4 5 96 TII 6 — 7 64— 7 eee 
9,903 Zubmarine Cables Trust eee eee eee eee eee Cert. coe eee TI 110 —120 110 —1920 1134 "PP 
58,000 | United River Plate Telephone 2 5 7 . -— 42— ti 42— 5 985 NN 
40,006 Do. do, 65% Oum. pref. Hon 1—40000| . . SH b 4g— 5 ADI ous 
379,9471 Do. do. 5 % Debs. . asá 2. Stoch T e. 101 —104 101 —104 m" "- 
165,600 West African Telegraph, 5 V Debs. eee eos 100 eee vee III 100 —103 100 —103 ev g eee 
80,008 | West Coast of America, Nos. 1—30,000 and 59, 001—53,008 | 2à | . | + "m i— 8 i— 8 ds i 
150,0001 Do. do. 4 J Dets., 1—1,500 gra. by Bras. Bub. Tel | 100 | ... "e e | 97 — 0 97 —1CO jas A» 
907,930 | Western Telegraph, us Nos. 1—207, 930 ... œ | 101795 |7 95 | | 13— 123 114 — 123 is e 
75,0001 Do. A Debs. ond series, 1908 e. | 100 | «. eb .. 101 —104 101 —104 ET vs 
848,777: Do. Deb. Btock Red. cee ee | 100 see * eee 97 —10) 97 —100 sus - 
88,321 | West India and Dias n ie we | 10| V ow ae ł+— 4] ł— 2 ON 2 
34,563 Do. do. Cum, 1st Pref... | 10 ase - 43— 54 4i- 53 5 4H 
4,669 Do. do. "d 8 Oum. 2nd Pref... | 10 - ies 3 — 4 3 — 4 M T 
80,0001 Do. do. do. 595 Debs, Nos. 1 to 1,800 | 100 ... | e | „ | 97 —1CO 99 —102 | ies | m 


100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. se 1 | - "T | ves t— 2 — 4 ; m 
100,000 Dios. 44% 1st Deb. Stock, Prov. Certa. | 100 | .—. | es 5, 109 —206 103 —106 Bs is 
19,661 Brompton & Kensington Mec, Lt. Bap., Ord., 101 to 19,761 5 6 Y 6 * 8 * | 91— 92 | 91— 9i T ó 
20,000 Do. do. 7 95 Oam. Pref. D. se see T 9)— 094 | 91— 9$ K . 
50,000 | Charing Cross and Strand Electricity Eupply ue 51992] 9% 1025 | 9 — 10 9 — 10 : » 
50,000 Do. do. do. do. 4495 Cm. Pref. 5] .. eae dis 54— 5 51— 52 fis 
250000 Po. do. do. 4%, Deb. Stock Red. | 100 „ ow. | cx 105 —107 |1063—1054 Ms us 
$4,000 “Chelsea Blectricity Bupply, Ord. A 61695,1515 |4 06 | 91— 57 51— 5% M v: 
150,000; Bo. do. do. (% Deb. Ptock Bed. .. stock ... , %, 109 —112 [169 —112 | 110 | .. 
70, 579 | City of London Electric Lighting, Ord. . „10470 5 „ 82— 94 81— 94 E us 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 . 10 6 %|6 .. | 114— 124 113 — 1294 | 122 
400,000! Do, 5 % Deb. Stock, Scrip. (ies. at £115) all paid e ves .. (122 —127  |122 —127 " i 
200,000 Do. 43 2nd Deb. Stock, Prov. Certs., all paid | 100 | ... sts . 101 —104  |101 —104 1024 : 
40,000 Oounty of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | 4 4 $ 45 8— 9 84— 94. 9$ i 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 | 10 6 6 .. |114— 123 12 — 125 | 12, u 
400,00 Do. 43 V Deb. Stock, Prov. Certs (all paid) Rd... | oe | „ „ , „, 109 —112 [109 —112 M i 
95,500 | Edmundson's Elec. Corp., Ord. Shares 5 6 % |725 | 6— 6 | 6i— €f 6 .. 
20,000 Do, a 6 V Cum. Pref. vase cese] ames co coss e|] 6— 6 | 6 — 6 3 
120,000; Do. 44 % lst Mort. pob: Stock.. Hm 11% TA 1 2 rM 4 5 x a B 
21,000 | Kensington and Knigbtatri Electric, O " — llx — 10 ns 
90,000 Do wo d 9, Deb. Stock |Btock| ... | s | -« 101 —104 101 —104 E EN 
110,000 | London Electric eee Corporation, Limited, Od. | 8... 14— UB | Me 1 
49,840 Do. do. 6 % Pref. 5 eee eee eee 4 — 4h 4 — 44 48 S 
250,0001) Do, do do. 4% 1st Mt. Db. Stock Rd. |Btock| ... | .- — |94 — 99 |94 — 99 96 | 952 
98,769 | Motropoliten Electric Supply, 101 to 62,500 ^ 10 5 Y 6 * 6395 | 154— 163 | 15}— 16 
330,0001 Do. 44 First Mortgage eo Btock TII eos TY III 108 —112 108 —112 "T eee 
260,0007 Do. xe vod Deb. dap cups .. |Stock| ... ee .. | 98 —101 [98 —101 M n 
8,662 | Notting Hil! Eloctric e. so cw] 404 795 6 184 — 144 | 133— 14} Uus i 
-40,000 | Bt, James's and pall Mall Ele Electric Light, Ord. — | 65114 nio 144% | 144—153 Kd 144— 15. 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 5 7 7 7 82 — 9 xd 83— 92 "es id 
1300000 Do. do, gj 4, Deb. Btock Red. 100 97 —1C0 | 97 —100 a see 
12,000 | Bmithfeld Market Elect, Bupply, | Gd. 5. . | MR EU MT UG | 
50,000] Do. do. Dob. — ace a sor eee eee p eis p 5 xd eee T 
66,000 | Bouth loctricity Bupp! „55 SM ME = — 
109518 Wege aste Vcinctrie ip - m7 T| £s bei hoig | 10$ 1188 108 - 112a] lij * 


+ Quotations on Liverpool Stock Exchange. 
Unleas 1 8 are folly paid. |» Dividends paid in deferred sbare warrants, profits being used as capital, 
Dividends marked are for a year, consisting of the latter part of one year and the first part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continucd. 
ELECTRICAL RAILWAY, MANUFACTUBING, AND INDUSTRIAL COMPANIES. 


Present ol 


No. 1,289, Auaust 8, 1902. 


osing Oloeing Business done 
E NAMB. Dividends for 


Quotation Quotation week eod 
the last three years. July 80th. | August 6th. | Aug. 6th, 1007. 


20,000 | British Aluminium 7 % Oum. Pref. ... 


EC Pus Highest | Lowest. 
800,000 Do. do. 5 & 1st Mort. Deb. Stock Red. ae ban es 


eee ‘ "T ss 83 — 88 83 — 88 Ven ux 
62,074 | British Electric Traction 285 ev "S ses 8G 9 7 9 95| 124— 138 | 1245— 134 134 127 
90,000 Do. do. 6% Oum. Prof. "n. es | * | 123— 123 | 124— 13 1213] 125, 
600,0007 Do. do. 5 Y Perpetual Debenture Stock 124 —127 124 —127 126 125) 
70,000 | British Inmmlsted Wire Orc... 20 * 15 J 10 x. 71— „77 71— 72 .. 
70,000 Do. do. 6 % Cum. Pref. eve eee eee ee ae 51— 52 51— 52 eee 
50,000 |fTErowett, Lindley & Co. (1899), Ord. bas e 8 7 .. | 13s. to 15s. | 13s. to 15s. | ... ae 
50,000 ef 6 €, Cum. Prei... 6 ... |16/6 to 17/0 | 16/6 to 17/0 | ... | .. 
105,731 Brush Elecl. Enging., rd., 1 to 105,731 2 Ws 875 5 7 Nil làÀ— 13 13— 13 d ET 
150,000 Do. do. Honor. 6 % Pref. . EN - 6 3% | 1à— 2 lá— 2 |... MA 
125,060! Do. do. dol Du. Stock — oes wes 1102 —105 102 -—105 105 104 
125,0002 Do. do. Perp. 2nd Deb. Stock was des ‘ Zis 95 —100 93 — 98 25 a 
90,000 Oallender's Cable Gonsirecion shares, Nos. 1—30,000  ... 16 Y 15 Y| 20 X| 154— 164 | 154—~ 164 v 8 
40, 000 Do. do. 5 96 Cum. Pref. een eee * TII ees 51— 6 51— 6 eee "TT 
90,0007 Do. do, 44 % 1st Mort. Deb. Btock Red eee ‘iss .. {109 —113 109 —113 a " 
1,969,800 Central London Railway, Ord. Stock eee eee eee eee 4 % 105 ~-108 105 —108 167 1063 
440, 100 Do. do. 4% Pref. Stock ... T aoe T 4 106 —109 106 — 109 i Sa 
440,100 Do. do. Def. GOs. we vex ia .. | 4 103 —106 |103 —106 1043 | 104} 
855,000 | City and Bceth London Railway  ... dis en 1i95| 2 %| 71 — 73 sd, 71 — 73 xd| 73 71 
64,000 | Crompton & Cc., Nos. 1 to 54,000  ... $ W 22— 34 23 — 34 2| . 


100.0077 f Do, 5 Y 1st Mort. Reg. Debs., 1 to $00 d 
pes £100, and 801 to 11,000 of £50 red 
99,261 Edison & Swan Utd. El. Lgt. “ A" shares, £3 pd. 1 to 99,261 
17,189 Do. do, do. “A” Bharcs, 01—017,139 
844,029} Do. do. do. 4% Deb. Stock Red ane 
100,0007 Do. do. 5% 2nd Deb. Steck Pror. dci See 


i— à — f ; 
eee 14— 23 14— 24 eee 
74 — 78 74 — 78 
82 — 86 78 — 83 


112,100 | Elcctric Construction, 1 to 112,100 ... nee e 6% 6 V 11i— 2 14— 2 NM A 
31,390 Do. do. l Cum. Fret., 1 to 31, 350... eve ex T 23— 3 24— 3 Pe “is 
182, 5002 Do. do. Pery. let Mort. Deb. Btock ig en .. | 97 —102 97' —100 i 5 
18, 000 | General Elec. Co. da 5 95 Cum. Pref. ... sae T Eo 93—101 92— 10} 10 91 
150,000 Do. do. 4% Mort. Deb... aes es i . | 93 —1C2 99 — 102 Ju 8 
35,000 | Henley's (W. T.) Telegraph Works, Ord. ... - Jes 20 %| 20 95| 16 — 17 16 — 17 164 ... 
85,000 Do. do, do. 44 95 Pref. ... — 43505 ... 54— 52 54— 58 af 7 
50,000 Do. do. do. 41 Mort. Deb. Etock... us 8 .. 111 115 111 —115 n NEM 
50,000 | Indin-z'abber, Gutta-Fercha xD Telegraph Works T 10 1 10 99| ... 201— 213 | *0,— ?14 20V | ... 
, 800, 0007 Do. do. do. So 1st Mort. Deb... ves um is . . {100 —103 100 — 103 uh I 
87,500 tLiverpcol Overhead Railway, Ord € T ves z 34%) 14%) 43— 4 44— 42 Sue ii 
10,000 || Do. do. Pref., £10 paid “as es 5 4. 10 — 103 | 10 — 10} 


q, 500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 
$Rosling & Fynn 6 % Cum. Pref. a bes ove i 6 
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National] Eleotríc Free Wiring, —1. Pref. (£10 pd.), 104—104. 
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Bank rate of 8 3 per cent. (February 6th. 1902). 
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a Cop} er F xe „ per ton 219 £19 . $ a Forum (Cleveland warrants) .. per ton 51/ 51/1 Id. dec. 
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"Peroxide... .. . ber ton 4295 An <3 ( ,, Wire, galvanised No.8 .. per ton Aus | #9 15 s 
irit «s er gal. : ee glish M 
a Napbiha, Boljenb(t ; at IRO C). por per B. 6/8 b/6 oe s Lead, En Ingot E ee por ton lo £1176 | £n 7 6 } 
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G Causti 0 . eo [en ton £94 A94 ee 4 Manganin Wire No. 28 ee ee per lb. 8/- 8j- ee 
a „  Bisulphate .. per ton n £B - g Mere . T perbost.) £8 15 £8 15 i 
a Bbellao oo per ot. 1C6/- 106 . oe 4 Mica (là (in original cases), small. per Ib. Bd. to dd. 8d. so 9d. es 
a Sulphate of “Magnesia... ^. per ton ät 10 42 10 ee d 2 " „% medium per Ib. 1/9t02/9 | 1/9 to 9/9 » 
a Bulpbur, Bublimed Flowers .. per ton £6 5 £6 6 T d n w larre . per lb. 3/8 to Y/B | 8/8 to 7/8 " 
a j ar . per ton 45 10 b 18 oe p Phosphcr Bronse, plain castings per Ib. 113d. 50 1/9 111d. to 1/2 vi 
a bs Lum ee e» per ton 25 £6 ee A " rolled bara &rods per lb. | 1/- to 1/8 1j- to 1/8 T 
a Boda, Caustic P wbite 79%) .. per ton 410 15 £18 15 oo ot! u Sirip&sheet per Ib. From 1,3 | From 12 i 
a LI) stals ee oo oe per 8. 444. Ir ee piens 755 B Pos Wire ee ee per OB. oci “i Pde 1 ee 
ee 0 6 ee U nze per ib. . tO e 0 60 LJ et 
e Bichromate, casks pm , 785 8 desc pin per ton From Laie to — 1 ee 
i E 9 ee oe £ oe 
wanes 885 g Tin, block ee ee e e Der tan £127 to £127 to e 
b Aluminium Ingots, in ton lots Per ton 148 2148 T e * 4128 £128 
b wire, in ton lots per ton £994 £294 m 4 u foil ee „ „„ per lb. 1/6 ^ -€ 
b K Shoes, in ton lots par ton 4191 219) ee wire, Nos, 1 to 16 T ee per lb. 1,7 1.7 
Babbitt's metal in ton 440 to 414040 to £140 PL » White A Abit trietion Metals 
r Brass ta's metal ingota., i9) basis per Ib, . 63d. * * Whhe Ant” brand .. per don] £86 to £60 | £36 to £60 ec 
Tube (brased) ..  ». ber lb. d. . T j Yarn, 2/180 Groy Oomon, on epis per ib. d. Id. oe 
solia drawn) . per Id. Td. a. a Jo fies. Flax .. Per Id. bgd. d. $e 
2 i wis Wire, basi e» per 5 . eas, ve / a 195 R IDs Resman e. per T 5 à. stid. ee 
Cove based ee 1 0 * eo " (Ds. RUSRIAD, siDg ee per ib. ee 
: a 1 A wn) ee Lied lb. 80 de. ee i 180 ibs. dre rove . der don 411 10 £11 10 se 
g Copper Bars (best selected) .. per ton £69 £69 ee Bine, Bb’, (Viel'e Montagne bad.) per ton £3 - 
G. Boor & Co. f India-Rubber, G.-P. and Teleg. Works k Messrs, Morris Ashby, Limited. 
b whe British Aluminium Co., Ltd. Quotations g Messrs. James & Shakspeare. [Co., Ltd, Quotation m Messrs. W. T. Glover & Co., Lid. 
Quotations e Mesars .Thos. Bolton & Sons. lied Ly h Messr:. Edward Till & Co. " lied be ^ Messrs. P. Ormiston & Bons. 
supplied by | d Messrs F. Wiggins & Sons. supplied, 4 Messrs Bolling & Lowe. upp) J | o Mesars, Johnson, Matthey & Co., Ltd. 
(Si Messrs Frederick Smith & Co. Lj Messrs Walter H. Hindley & Co., Ltd. í The Phosphor Bronse Company“ Lid. 
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USE OF STORAGE BATTERIES IN ELECTRIC 
DISTRIBUTION SYSTEMS.” 


Bv A. A. DION. 


Ir has been the general practice in designing electric light and 
power stations and in selecting the equipment most suitable for the 
work to be performed, to consider every type of generating appa- 
ratus and auxiliary devices, except the storage battery. When it 
was introduced it was generally an afterthought, or a means of 
overcoming a difficulty which had developed in the operation of a 
plant. As the storage battery factor bas in many cases a distinct 
bearing on the capacity of the generating plant, much outlay and 
expense would often have been saved by providing for the battery 
in the first place as an integral part of the /nsta!latioa. 

The writer does not claim that it is advisable to use batteries ib 
all kinds of electric plants, or in any kind of plant, under all condi- 


‘tions, but the motive of this paper is to enter a plea for the due 


consideration of the storage battery as a possible factor influencing 
the design of electrical installations, with a view to their etlicient, 
economical and uriatcrrupted operation. 

One of the most serious drawbacks in the operation of electric 
supply stations is the inability to store the product, so that gene» 
rating machinery must be installed of capacity s»tlicient to meet 
the largest demand, even if such demand only lasts a few hours, 
and is only made once a year, 

One of the things most sought in operation is close voltage regu- 
lation, regardless cf tue amount and character cf the load. The 
storage battery provides the only known means of reducing the 
generating plant and ensuring its operation under best conditions 
for economy, by taking energy therefrom during the hours of licht 
load and returning it to the circuit whenever the demand upon the 
station exceeds the capacity of the generators. 

The storage battery ensures close regulation of voltage at the 
station, by keeping an even load on the generators aud prime 
movers, whether engines or  water-wheels, thus maintaining 
generator losses constant and preventing fluctuations of speed. The 
voltage may also be maintained constant at the puint of distribution 
by placing a battery there. 

The storage battery also ensures uninterrupted service, asit permits. 
of shutting down one or more units, either to make repairs or for 
economy in operation. 

These advantages, which may be obtained by the judicious use 
of storage batteries, must appeal to all; but one must closely 
observe the behaviour of batteries in practical operation to fully 
appreciate their value. Hence the writer would urge those who 
have not already done so, to visit and study some of the battery 
installations, of which many may be found in the United States, 
and a few in Canada, in operation under various conditions. 

Storage batteries cannot be charged by alternating currents, 
therefore their use is confined to installations where direct current 
is available, but not necessarily only to plants generating or distri- 
buting direct currenta exclusively. Thus, batteries may be used in 
connection with the followiug systems:— 

J. Direct-current generation and distribution for light and power 
gervices. 

2. Direct-current generation and distribution for railway service. 

3. Alternating-current generation and transmission, and direct- 
current distribution for railway service. 

4. Alternatiug-current generation and transmission, and direct- 
current distribution for light and power services, 

5. Alternating-current generation and distribution for light and. 
power services. | 

These services can, of course, be mixed. There are plants in 
which two or more systems are combined. Considering the appli- 
cation of batteries to each ia turn, the mixing or combining of 
systems will not, of course, interfere with the usefulness of the 
batteries. 

Direct-Current Generation and Distribution for Light and Power 
Services.— Upon a system of this kind a battery can be installed at 
the power house where the current is distributed by the two or 
three-wire method, or it can be located at a poiut out on the line 
near the centre of distribution. In many cases batteries are used 
for both purposes upon the same system. l 

Although the nature of the load may vary from day to day, the 
actual load falling upon the generator may be adjusted, so that it is. 
practically the same each day, the battery taking the irregularities. 
This is of manifest importance from the standpoint, not only of 
efficiency, but of satisfactory and simple operation. 

The result of the operation of a battery at a sub-station is not 
only to relieve the main station, but also to reduce the copper 
investment or copper loss, and the removal of the fluctuasions of 
voltage, due to the varying drop in the conductors, caused by 
fluctuating loads. l 

Direct-Current Generation and Distribution fer Railway Service. — 
It is evident that the same advantages which obtain from the use of 
batteries in general light and power service will apply here. The 
charge and discharge curve, however, will be very different, as the 
peaks of the railway load will occur every few seconds. The 
generators will be made to carry all day substantially an even load, 
much under the maximum demand, and the regulation will be 
wonderfully improved, especially if batteries are placed at one or 


more points cn the line. 


! 


© Abstract of paper read before the Canadian Electrical Assccia- 
tion at Quebec, on June 13th, 1592. Mr. Dion is superintendent of: 
the Ottawa Electric Company, Cttawa, Ont.— Western Electrician. 
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Alternating Current Generation and Transmission and Direct 
Current Distribution for Railway (or Lighting) Service.—In such 
systems (whether -ombined with direct current lighting or not) the 
alternating current is usually received from a distance and distri- 
buted from rotary sub-stations. From the direct current end of 
the rotary the distribution is similar to the cases cited above. It 
therefore follows that batteries fulfil the same general requirements 
as before, and the battery may be installed in the rotary sub- 
station in parallel with the direct current end of the rotary, or it 
may be placed out upon the line. The advantages arising from 
such installations are the same as discussed above. In this case it 
has the additional advantage of reducing the number and size of 
the rotaries, and in an emergency reserve the battery has still 
greater advantages on account ot the added risk of breakdown on 
the alternating current transmission lines. In most cases the energy 
is derived from water-power, and the battery not only takes care of 
the fluctuations in the load, but also of the variations in the alter- 
nating current power available. 

Alternating-Current Generation and Distribution for Light and 
Power Services.—Since the storage battery ia of necessity a direct 
current appliance, it is, of course, impossible to instal it directly 
in parallel with alternating-current machinery, and where the 
entire system, both of generation and distribution, is of tnis 
character, it is necessary to instal in connection with the battery a 
motor-generator or rotary, charging the battery and discharging it 
through the direct-curreut end. On charge the alternating-current 
end of the rotary will act as a motor, and on discharge it will act as 
a generator in parallel with the alternating-current system. The 
battery and rotary can be placed in the main station or at points 
out on the line near centres of distribution. The objection to this 
method is that the rotary must be of very large size, that is, it must 
carry the entire output of the battery, when it is discharging at its 
maximum rate. 

The writer does not know of any place where such a system was 
ever installed for the above purpose, but rotaties with batteries in 
parallel, used for direct-current distribution, have been employed in 
certain emergencies to assist in carrying the alternating current 
load. 

But we have not considered the case of stations which generate 
alternating currents omly, or sub-stations receiving alternating 
currents only from a distance, which distribute alternating currents 
for light and p^wer, but where it is fcund necessary to operate 
rotaries for railway service, elevator power rervice, or to supply 
direct-current motors installed under a direct-current generating 
plant, which has been displaced by alternating-current apparatus. 
In any of these three cases the fluctuations of direct-current load 
must not be allowed to impair the voltage regulation on, say, the 
alternating-current lighting feeders. The storage battery if placed 
in parallel with the direct-current end of the rotaries may be made 
to absorb the fluctuations of load, and enable the rotaries to run 
steadily under practically constant load, thus improving the regula- 
tion on both the direct-current and alternating-current systems of 
distribution. Atcertain seasons the peak of the alterrating-current 
lighting load may come at a time when the direct-current load is 
light; in such a case the battery would be made to run tbe rotary 
asa direct-current motor, causing it to generate alternating carrents 
in parallel with the alternating-current generators, aud relieving 
these of part of the station load. 

Some three years ago the writer installed a battery in Ottawa, in 
multiple with direct-current generators, operatitg at 250 and 500 
volts, on a three-wire system. The battery was placed at the centre 
of distribution, about 14 miles from the station. Owing to bad 
speed regulation of waterwheels and a varying load of direct- 
current motors, including many direct-connected elevators, it had 
been found impossible to obtain regulation which would be 
satisfactory to many of our customers. Complaints were both 
loud and deep for a time, until the battery was put on service. 
Although this battery was operated without booster or regulating 
device of any kind, the improvement in regulation was such as to 
silence all complaints, and to elicit complimentary remarks from 
many of our customers. 

The rather high first cost of storage batteries makes the question 
of their profitable employment sometimes diflicult to solve in their 
favour, but it is a matter of calculation, and not a difficult problem, 
if vou know the cost of producing power, also the rate of deprecia- 
tion on tke batteries and cost of maintenance, which, together, 
should not exceed 10 per cent. per year. 


— — 


LONDON UNIVERSITY NEW DEGREE AND 
FACULTY IN ENGINEERING. 


Rrcocnisinc the importance to engineers of the scheme of the 
London University for examinations in the newly created faculty 
of engineering, the Council of the Institution of Junior Engineers 
were fortunate enough to arrange for the members to have the pro- 
cesses for the acquisition of the degree explained to them by the 
secretary of the University's Board of Civil and Mechanical Engi- 
neering and Member of the Faculty of Engineering—Mr. Sidney H. 
Wells, Wh.Sc. 

A large attendance of the members at the Battersea Polytechnic 
on Friday, July 29th, testified to the keen interest taken by them 
in the matter. Mr. Wells, who is principal of this Institution, 
previously to giving hi8 address, invited the visitors over the newly- 
arranged engineering laboratories, . workshops, &., there. The 


machinery was kept running, and apparatus shown in action 
as used for experimental demonstration. In the electrical 
testing room and workshop were seen six units of different 
types of electrical plant for the use of the students, and it 
may be remarked that the lighting plant of the building is also 
available for instructional purposes. Tae new machinery has been 
specially designed so that all the operations to be performed in 
electric power stations, whether with continuous, alternating or 
polyphase currents, may be shown and tested under actual working 
conditions. Special attention is devoted to problems relating to 
electrical traction, and the character of the equipment generally 
indicates that the teaching requirements as demanded by modern 
practice have been well provided for. . 

The members having assembled iu the engineering lecture theatre, 
Mr, Percival Marsball, the chairman of the Institution, took the 
chair, beiug supported by Prof. A. G. Greenhill, F.R.S., vice- 
president, and other gentlemen. 

Mr. Wells first referred to the University of London under the 
old dispensation. Formerly an examining body only, it had now 
become also a teaching organisation, as the result of considerable 
agitation and strenuous efforts on the part of those anxious that 
London should possess the advantsges enjoyed by Oxford, Cambridge 
and other Universities. Prof. W. Cawthorne Unwin, F.R S, had 
throughout exercised himself most unsparingly towards the attain- 
ment of this result, and it was gratifying to mention that he had 
been appointed on the University Senate as representative of the 
Faculty of Envineering. 

The revised regulations for matriculation—the first step to the 


- degree—were explained, the most important of which, to the engi- 


neer, was that Latin would no longer be a compulsory subject. The 
engineering student passing, for instance, in the following five 
subjects would obtain his matriculation pass certificate :—(1) 
English. (2) Elementary mathematics (arithmetic, algebra to 
geometric progression, and Euclid to Book IV.). (3) Elementary 
mechanics. (4) Geometrical and mechanical drawing. (5) French 
or German. Tce first new matriculation examination was to com- 
menceon September 15th next: theforms of entry were to be obtained 
from the Principal of the University of London, South Kensington 
on or before the first day of that month, the fee being £2. 

The second movement towards the degree was the intermediate 
examination, and here again the new regulations had been framed 
to include those subjects with which the engineer would be more 
or less conversant in his every-day work, viz.:—(1) Mathematics, 
not including the calculus. (2) Applied mathematics and experi- 
mental mechanics. (3) Electricity and magnetism, or beat, sound, 
and optics. (4) Engineering drawing and design. (5) Either 
heat, sound and optics, or electricity and magnetism, or chemistry 
or geology. 

Tne papers of the final examination were divided into two 
groups:—t(iroup “A” consisted of (1) Theory of machines and 
machine design. (2) Theory of structures and structural design. 
(3) Strength and elasticity of materials. (4) Electrical technology. 
Three of these subjects only were to be taken. Group “E,” 0 
which at least two sul. jects were to be taken, comprised (1) Hydrau- 
lies. (2)Surveying. (3) Tocory of heat engines. (4) Design of 
electrical machinery aud apparatus. (5) Generation, transmission, 
and distribution of electrical energy. (6> Mathematics. 7) Ad- 
vauced theory of machines and structures. 

Mr. Wells proceeded to explain that there would be two classes 
of student», known respectively as interual and external. The 
former would be not only those attending one of the affiliated 
schools of the University during the daytime, but also those 
etudying in the evening under appointed teachers of the Univer- 
sity, which arrangement it wouid at once be seen would be of 
immense advantage to those whose occupation at their ordinary 
vocations during the day would only permit of their studying at 
evening classes conducted by these recognised teachers at certain 
of the Polytechnics aud Schools in Engineering of London. 
It should be noted that the class and laboratory work done by 
internal students would be taken into account in the examinations. 
The external student acted quite independently of the affiliated 
colleges or the recognised teachers. 

One illustration of the utility to the engineer of the possession 
of the degree was afforded in thy fact that the Institution of Civil 
Engineers accepted it in lieu of their examination in connection 
with election as an associate member. It would also, no doubt, be 
largely recognised by engineering employers in considering the 
qualitications of candidates for vacancies in their works. a 

On the motion of Prof. Greenhill, seconded by Mr. F. 8. Pilling, 
a vote of thanks to Mr. Wells and his assistants was cordially 
adopted. In the course of his reply to various questions put by the 
members, Mr. Wells observed that the ordinary plan of study which 
would be recommended for an engineering student, and that 
necessary in preparing for the degree, were practically identical, 80 
that the attainment of B.Sc. in Engineering was within the reach 0 
every earnest aspirant for it. 


ART . .. ̃ꝗĩͤ AN LE 


Automatic Fire Alarms.—The British Fire Pre- 
vention Committee on Wednesday last week at their testing 
station, Bayswater, carried out various tests with automatic 
alarm systems. The arrangements for the test were made as 
" natural” as possible, and in each case the alarms gave the neces- 
sary notice after a few seconds of smouldering fire, whereupon * 
period of three minutes was allowed to elapse to mark the time 
required to obtain indoor assistance. The fire was thereupon ex- 
tinguished by hand apparatus, the amount of water used and the 
damage done being minimal. 
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THE OLD AND THE NEW ELECTRICAL 
THEORY. . 


By ALEX. P. TROTTER. 


INTRODUCTORY NOTE. 


Ix a lecture delivered before the Military Society at the 
Castle, Cape Town, in June, 1899, an attempt was made to 
present the leading features of the old and new electrical 
theory by stringing together extracts from various writers 
and by few experiments. But since that date the hypothesis 
of electrons has made a bold bid for recognition as a theory, 
and it might be contended that the title should be altered to 
“The Old and the Last Electrical Theory but One.” A 
paragraph has been added near the end to give a superficial 
sketch of the electron hypothesis. 
THE OLD AND THE NEW THEORY. 

Many of the recently observed facts of electrical science 
do not fit the old theory, and, like many other old theories, 
it must go and give place to another. Although the first 
glimpse of the new theory was seen by Faraday, ** who con- 
stantly endeavoured to emancipate his mind from the 
influence of those suggestions which the words ‘electric 
current’ and ‘electric fluid’ are too apt to carry with 
them,” progress in this theory has been made only by a 
few mathematicians, “ By current," wrote Faraday in 
January. 1893, “I mean anything progressive, whether it 
bea fluid of electricity, or two fluids moving in opposite 
directions, or merely vibrations ; or, speaking more gene- 
rally, progressive forces." T 

Although Faraday had a dim vision of the new theory, 
though Maxwell planned the foundations, Lord Kelvin, 
Oliver Heaviside, Poynting, Oliver Lodge, Larmor and 
Fitzgerald have sketched elevations, and Hertz has actually 
built a substantial basement, the structure is far from 
finished, and a mazy scaffolding of mathematical work, far 
in advance of all the solid structure bas been standing for 
some years with little alteration. Hidden away in the 
mathematical writings of a few men there are, to change the 
metaphor, like nuggets in quartz, many plain and easily- 
appreciated morsels of the new theory, and the object of 
these articles is not to give an original and popular account 
of the electrical theory, but merely to string together some 
of these nuggets for those for whom the mathematical ore is 
too hard to crush, or who have no time or inclination to 
extract from it the wealth of science which there lies hid. 
Hopelessly hidden from most people. 

The old theory must go. But what do we mean bya 
theory ^ First let us see what we mean by science. 


SCIENCE, HYPOTHESIS AND THEORY. 


The difference between knowledge and science lies, not in 
the quantity of facts. nor the accuracy with which they are 
known, nor their usefulness ; but in their arrangement. A 
gardener may be able to name and successfully to cultivate 
hundreds of plants and flowers, a doctor muy be able to 
diagnose many diseases and prescribe the right treatment 
and drugs, without any science. A large proportion of the 
so-called science teaching of the present day is merely the 
imparting of a number of interesting facts, The grouping 
of facts into systems, and the recognition of the relations 
between them is science. The aim of science is to arrive at 
what are called laws. A scientific law is a brief statement 
of the relationship between a group of facts. These laws 
only tell us how the facts occur, not 2 they occur. A 
theory is a longer atatement, and often includes several laws. 
A theory in an early imperfect stage is called an hypothesis. 
A large number of hypotheses may be made on a single fact 
by the ingenious, Neither the preliminary hypothesis nor 
the complete theory really explains the facts, but a theory is 
sound and complete in so far as it is a satisfactory descrip- 
tion of all the facts in a group, and not only those which 
ve know to-day, but those which may be observed to-morrow 
or 20 years hence will have to be included in that group. 


~ — = - i ee — — 


* Clerk Maxwell,“ Electricity and Magnetism,” Vol. ii., p. 195. 


x a mperimental Researches,” Michael Faraday, Vol. i, p. 81, 


An eminent physiologist is of opinion that, one cannot start 
on a sgientific research, nor even on a train of thought, 
without an hypothesis. ** How many facts does it take to 
make an hypothesis?" asked tbe five-year-old son of this 
man. This is no childish question. How many facts, it 
might be asked, does it take to make knowledge? and to 
reply to another pair of questions, How many people does it 
take to make a crowd, and how many to make a corps? To 
the first no definite answer can be given—say two or three 
dozen: but two, or, at all events, three men marching in step, 
in line, or file, and evincing discipline, order, and system, 
constitute a squad; and a regiment, or, indeed, an army, 
differs only in quantity, not in quality.* So two or three 
facts, systematically classified, with a recognition of their 
relationship, pass from knowledge to science, and that they 
are so Classified, and that their relationship is recognised. 
implies that there is an hypothesis. But in a course of 
lectures on electrical, chemical, astronomical, or optical 
matters, brilliant with popular descriptions, full of useful 
information, illustrated with elaborate experiments, coupled, 
perhaps, with the study of text-books, and culminating in 
an “ honours ” examination and degrees, there may not be a 
scrap of science. 

According to an ancient astronomical hypothesis, a new 
moon was created every month, and grew by eating the stars, 
and afterwards died. Somewhat later it was held that the 
sun, the same sun every day, passed west, and re-appeared in 
the east from below a flat earth. In A.D. 140, Ptolemy 
taught that the sun and moon moved in circles, whose 
centres described circles round the earth. This was not so 
much an erroneous explanation as an insufficient attempt to 
describe in brief language a too limited range of phenomena. 
Then, Copernicus, at the end of the middle ages, made an 
immense advance in brevity and accuracy of description, 
but more facts remained to be included.  Kepler's ellipses 
followed, and finally Newton’s law of gravitation, which, in 
a single formula, covers not only the motion of the planets, 
but that. of their moons, and of bodies at their surfaces, 
The law of gravitation is pot so much a discovery by Newton 
of a rule guiding the motion of planets, as his invention of 
a method of briefly describing the succession of events which 
we call planetary motion. It describes /ow' every particle of 
matter in the universe is altering its motion with reference to 
every other particle. It does not tell us hy the particles 
thus move; it does not tell us why the earth describes a 
certain curve round the sun; it simply economises thought 
by resuming in a few words the relationship observed between 
a large range of phenomena. Such laws simply describe— 
they never explain.f And it should be observed that the 
law of gravitation is sufficient, and, so far as it goes, com- 
plete, although it does not give the slightest hint what 
gravitation is. 

„From a group of experimental facts we may divine a 
certain relation, and by generalising it from the particular 
cases observed, make it a law, empirical so far, i.e., not 
deducible from previously known laws at the time, though it 
may become so later. Such alaw is that of gravity ; though 
so long since its discovery it has not been satisfactorily 
explained by more easily understood laws. Ohm's law is also 
without explanation, whilst, on the other hand, the gaseous 
laws have been explained dynamically, as Newton's law of 
gravity and Ohm's law may be some day. $ 

The corpuscular theory of light was very useful in its 
day. All the more important facts of optics which had then 
been observed fitted it, it was possible to make accurate 
calculations and predictions with it, just as the older 
astronomers accurately predicted eclipses and the movements 
of planets. But new facts were observed which could only 
be reconciled with the theory at the expense of greab 
ingenuity and stretch of imagination. Then a totally 
different hypothesis was started, and this was found to fit not 
only all the facts which had been observed, but indicated 
others which were observed a8 soon as they were looked for. 
This is one or the most sure tests of the soundness of a hypo- 
thesis; indeed, when it has achieved this much, it may take 
rank as a theory. 


© Note, this was written before the war. 
+ Karl Pearson. The Grammar of Science,“ p. 119. 1st edit ion 
+ Heaviside, Vol. i, p. 278. 
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If we are to avoid the risk of wasting work on a wrong 
hypothesis, it is well to begin as far back as possible, and 
not to jump into the middle of a collection of facts, and try 
to deal with all that happen to be within reach. There 
are," writes Oliver Heaviside, “poetical explanations of 
natural phenomena, as might be expected, these are very 
bad. The illustrious Goethe's explanation of colour should 
bea caution to poets to the end of time to keep to their 
poetry. He borrowed a prism, stuck it to his eye, and 
looked through it, He did not see Newton's spectrum, but 
something quite different, and he hastily concluded that 
Newton's theory was all quite wrong, and set to work to 
write a book in which the whole thing was properly 
explained, and Newton's theory demolished.” * 


CONCEPTS AND PERCEPTS. 


If we go very far back, we approach the outskirts of 
physical science, and beyond lies the difficult region of 
metaphysics. A very little of this science is enough for 
most students of physics, but that little is very useful. 
Enough, and perhaps more than enough, for them is to be 
found in Karl Pearson’s valuable Grammar of Science, from 
which several quotations, not always following the exact 
words of the writer, are made in the present articles. A very 
valuable feature of Karl Pearson’s work is the distinction 
which he makes in popular language between a concept and 
a percept. 

A square table and a round table are percepts. We per- 
ceive them with our tenses of sight and touch, they are 
phenomena, because from the metaphysical point of view we 
know nothing of them beyond our perceptions of them. A 
further and a very irritating idea with which metaphysicians 
annoy students of physics is that they tell us that these two 
tables exist only so far as we perceive them, and that they 
are “only phenomena,” and this statement is sometimes 
made in language which almost implies that if we cease to 
perceive them and to think about them, they no longer 
exist. 
is sufficient for the present purpose to observe that these 
two tables differ from each other. mainly because one is 
equare and the other is circular. "The tables are perceptions, 
but squareness and circularity are conceptions. Whether a 
table is a '*thing-in-itself" or no is of small importance 
compared with the assurance that circularity and squareness 
are not things. But the word concept or conception is used 
in two senses; circularity and squareness are abstractions. 
We may draw a very accurate circle on paper. What we 
perceive is a thin black line, and the rm of this line, 
unless we detect, irregularities in it by examining it through 
a microscope, exhibits our idea of circularity. 

In another sense, the corpuscles of the corpuscular theory 
of light, were concepts, for they were conceived and certainly 
never perceived. In other words, they were imagined, and, 


to use a common phrase, they existed only in the imagina- - 


tion. In this sense the ether which we conceive to be the 
medium in which light is propagated is a concept; it has 
never been: perceived, but the modern theory demands that 
we should conceive it. Similarly, atoms and molecules are 
necessary concepts, Light, heat, energy and gravitation, 
again, are concepts of a different kind; for they are not 
* things" like tables, nor imaginary bodies like light cor- 
puscles or atoms, nor mere abstractions like squareness or 
circularity. "The important question upon which the old 
electrical theory must stand or, fall, is, Are electricity and 
electric currents necessary concepts? In the modern theory 
they are not necessary; and both, especially the former, are 
very misleading, and it isa matter of great regret that the 
word current must remain, for it is too late now to change 
it. The word electricity, on the other hand, can be thrown 
overboard at once, it is worse than useless; the adjective 
electrical may remain, for it is useful to describe a category 
of phenomena, as do the adjectives geological and botanical. 
These words electricity and current are relics of a crude 
mechanical theory, which, like the corpuscular theory of 
light, was useful enough in its day. The very word current 
implies that something flows, and this thing, of course, was 
electricity. It fits the facts fairly well so long as we work 
with batteries, wires and electro-magnets as in ordinary tele- 
graphy, or with dynamos and electric light or motors. For 


* Oliver Heaviside. Electrical Papers, Vol. i, p. 335. 


Be that as it may (for it certainly is not physics) it 


such purposes the old theory is good enough, with here and 
there a formula which must be accepted as an article of 
faith. But when we begin to study the recent developments 
of electrical science, the old theory is not sufficient. We 
might, it is true, tack something on to the old theory, and 
leave the rest to go on, because it has been so useful in the 
past, but that is bad science. The amazing intricacies of 
the Ptolemaic system of astronomy are an example of the 
result of adding bits to old theories. There was atime 
when the difficulties into which the old theory of electricity 
has led us, might have been avoided, but German philo- 
sophers, * Weber and Clausius, seemed determined,” writes 
Heaviside, *to make an electric current be static electricity 
in motion round a circuit, and they have made elaborate 
attempts, with much success, to find the law of force between 
two charges of electricity in motion, to include electro- 
dynamics as well as electrostatica.” * 

* We can form no conception of an electric current,” 
wrote Clerk Maxwell, “except as a kinetic phenomenon— 
that is to say, its energy is the energy which a moving body 
has in virtue of motion. The electricity in the wire cannot 
be considered as the moving body in which we are to find 
this energy, for the energy of a moving body does not depend 
on anything external to itself, whereas the presence of other 
bodies near the current alters its energy. g. We 
are, therefore, led to inquire whether there may not be some 
motion going on in the space outside the wire, which is not 
occupied by the electric current, but in which the electro- 
magnetic effects of current are manifested. t 

“ There are other questions which have existed," writes 
Prof. G. F. FitzGerald, “but which have been experimentally 
decided. The most celebrated of these are the questions 
between the caloric and the kinetic theories of heat, and 
between the emission and undulatory theories of light. The 
classical experiments by which the case has been decided in 
favour of the kinetic theory of heat and the undulatory 
theory of light are some of the most important experiments 
that have ever been performed. When it was shown that 
heat disappeared whenever work appeared, and vice versa, 
and so the caloric hypothesis was disproved ; when it was 
shown that light was propagated more slowly in a dense 
medium than in a rare, the sciences of light and heat were 
revolutionised. Not but that most who had studied the 
subject had given their adhesion to the true theory before it 
was finally decided in general estimation. In fact, Rumford 
and Davy's experiments on heat, and Young and Fresnel's 
experiments on light had really decided these questions long 
before the erroneous views were finally abandoned. I hope 
that science will not be so slow in accepting the results of 
experiment in respect of electro-magnetism as it was in 
the case of light and heat, and that no Carnot will 
throw back science by giving plausible explanations on 
a wrong hypothesis. lementary text-books that 
halted between two opinions, and, after the manner of 
text-books, lent towards that enunciated in preceding 
text-books, had all perforce to give prominence to the 
true theory, and the whole rising generation began their 
researches from a firm and true standpoint. I anticipated 
the same results to follow Hertz’s experimental demon- 
stration of a medium by which electro-magnetic actions 
are produced. Text-books which have been gradually 
invoking lines of force, in some respects to the aid of learners, . 
and in others to their bewilderment, will now fearlessly 
discourse of stresses in the ether that cause electric and 
magnetic force. The younger generation will clearly see 
in electro-magnetic phenomena the working of the all- 
pervading ether, and this will give them a true and firm 
standpoint for further advances.” + But the old theory had 
taken deeper root than Prof. FitzGerald thought when he 
uttered these words nearly 14 years ago. Most science 
teachers are aware of the new theory. Some understand it, 
but nearly all treat it as too strong meat far their babes, who 
are still nurtured, if not on the electric fluid itself, at least 
on “currents of electricity.” They would rather meet the 
question, What is electricity?“ with a smile, and put it 
by, than face inquiries about the stresses in the ether. “We 
))) 8 


* Oliver Heaviside, Electrical Papers, I., 296. 

+ Clerk Maxwell, Electricity and Magnetism,” II., 182. 

t British Association, 1888, Prof. G. F. FitzGerald’s address to 
Section A. 
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do not know,” continues Prof. FitzGerald, what the struc- 
ture of the ether is by which it can pull, but neither do we 
know what the structure of a piece of india-rubber is by 
means of which it can pull, and we might as well ignore the 
india-rubber, though we know a lot about the laws of its 
action, because we do not know its structure, as to ignore 
the ether because we do not know 2/s structure.“ 

* Most electricians are accustomed to confine their atten- 
tion to only one part of the wonderful phenomena occurring 
during the existence of a conduction current 
it is the current in the wire that is the first object of atten- 
tion, and what goes on outside is ignored. We are aware of 
the existence of an external magnetic field, and also of an 
electric field . . . . but, as the steady conduction cur- 
rent is independent of them, they are ignored." * 


(To be continued.) 


AN AMERICAN ECHO. 


For 12 months or more we have been subjected to a torrent 
of papers, articles, and speeches on the possibility or impos- 
sibility of running our railways electrically, aud there comes 
now through the medium of the Western Elertririan an 
abstract of a paper read at the annual convention of the 


Tasty I.—TABLE oF ESTIMATES ON PLANS FoR Proposep ELECTRICAL EQUIPMENT or THE N. Y. C. & H. R. R. R. 


road between Mott Haven Junction and Grand Central 
Station, N.Y., over which trains from the three divisions of 
the New York Central and the main line of the New York, 
New Haven, and Hartford Railroads enter New York. Two 
miles of this track are in tunnel, and it was the annoyance 
to passengers caused by steam locomotives in this tunnel that 
induced the company to consider the use of electrically-drawn 
trains. 

The conditions were such that motor coaches were ruled 
out of court, single locomotives alone being considered. The 
abstract gives a good description of the dynamometer car, 
the conditions of the tests and the methods of arriving at the 
essential figures; but we propose only to state briefly the 
gist of the judgment arrived at on these figures. 

The writer of the paper is in agreement with the majority 
of English engineers that the alternating-current motor will 
prove yet to be the most efficient for long-distance work, 
but that it has not yet demonstrated its ability to start under 
load as efficiently, or to accelerate a train as quickly, as the 
direct current motor ; and it was quite useless to think of it 
on the line in question, where the trains were running under 
very short headway on a short stretch—frequent stops and 
rapid acceleration after each, in order to bring up the mean 
speed, being the chief characteristics, Therefore it was 
advised, if conversion was found worth while, to adopt the 
direct current system with a third rail for the main line and 
overhead trolley for the yards. 


BETWEEN GRAND CENTRAL STATION AND Mott HAVEN JUNCTION. 


Character of stations, &c. 


i 
— — = He. ex S — — Mar. Belge nd — 


1 Direct- current power station at centre of line and contiguous to tracks. 


600 - volt working conductor, no batteries 
2 Same as No. 1, with batteries in power house ; 


3 Same as No. 1, with battery sub-station near Grand Central Btation and 


Mott Havea Junction 


4 , Alternating-current power station on river front near centre of line, i | | 


with rotary-converter sub-stations near each end of line. 
|! volt A.C, aud 600-vol: D.C. 


5 Combined D.C. and A.C. power station at Harlem River near ove end 
of line and one rotary-converter sub-station near the other end of 


line. 11,000-volt A.C , 600- volt D.C., no batteries 


6 | Direct-current feeders from Manhattan Railway sub-station located 
near centre of line. Transmission from eub station to working con- 


ductor, 600-volt D.C. energy to be purchased ...-.. 


7 Rotary-converter sub-station at centre of line. A.C. energy to be pur- , 
caased from Manhattan sub-station and transmitted at 11,000 volts. | 
Energy to cost 4 cent less per Kw.-hour than D.C. energy delivered 2'5 

9 Tworotary-converter sub-statious, one near each end of line. A.C. current | 

to de purchased from Manhattan sub-station near centre of line 

9 Combined A.C. and D C. power station near Harlem River at end of 

line. One sub-station near other end, and batteries carried on 


locomotives charged from working conductor ... EUN 


10 One rotary-converter sub-station near centre of line, A.C. current pur- 
| Chased from Manhattan sub-station No. 7, batteries on locomotives . 


charged from working conductor... A 


11 Direct-current feeders from Manhattan sub station No. 7, near centre 
.  ofliae, Batteries on locomotives charged from working conductors | 275 
12 Combined A.C. and D.C. power station at Harlem River near outer end 
ol line. One sub-station near other end. Batteries in power station 
i aad sob-station. A.C. transmission 11,000 volts, D.C. conductors 


600 volts e Bee 


American Institution of Electrical Engineers, by Dion J. 
Arnold, dealing exhaustively with the question from one 
point of view, 

All the deductions and estimates were based on tests 
Carried out in great detail with a well-equipped dynamo- 
meter car, which is owned jointly by the Illinois Central 

ay Company and the University of Illinois. We 
Venture to believe that the possession of such a practical 
piece of apparatus has not been considered in any British 
technical school, and it proves once more how admirably 
Our cousing equip their sons with the means of competing 
With the world in the profession of engineering. 

he tests were made over about 5} miles of four-track 
. oem t Aes ee 
* Oliver Heaviside, Electrical Papers I., p. 494. 
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The actual generation of power was considered very 
thoroughly, and 12 schemes were put forward for comparison. 

The estimated costs of each of these schemes are tabulated 
above, and will repay study. | 

The costs are given in cents per unit. "The total annual 
input at the contact shoes was estimated from load curves 
at 15,768,000 Kw.-hours. The load diagram given is not 
unlike a lighting load curve, although it has two peaks of 
about the same altitude. These occur between 8 and 10 a.m. 
and 5 and 7 p.m., and probably coincide with the business 
rush. The average load factor would appear to be between 


20 per cent. and 30 per cent. 


The first column of costs represents the cost of generation 
at the power house, including coal, water, oil, waste, &c., and 
repairs and wages, 
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The second includes the above, and oil, waste, repairs, 
and wages in sub-stations, and repairs on transmission lines. 

The third includes all expenses in the second column 
with the addition of 4 per cent. on total capital outlay, 
excluding cost of locomotives, and taxes at 2 per cent. 
on buildings, land, and machinery. The fourth and follow- 
ing columns require no explanation, 

It strikes us as a weak point that no depreciation charges 
enter into the fixed charges, as these would not, we fear, 
cancel out in the comparison between steam and electricity. 

Although No 1. scheme pans out most favourable on paper, 
it was not considered seriously, as it necessitated placing the 
power station in the centre of the city, and the authorities 
would have had something to say about that. The same 
objection throws out schemes 2 and 3. The difference in 
the total costs of Nos. 4 and 5 is the difference between one 
and two sub-statione. 

The next two schemes proved quite conclusively that 
it would not pay to buy energy,and Nos. 10 and 11, 
which are in the same case, are interesting only because 
it was proposed to place batteries on the locomotives. This 
was mooted in order to eliminate the troubles anticipated 
with overhead construction in the terminal stations and 
shunting yards, which look, on the drawing given in the 
reprint, something like a diagram of the muscles, or nerve 
centres in à human body. The third rail would be used on 
the main line, and these complicated places would be nego- 
tiated with the batteries, these being charged while running 
on the third rail. 

No. 9 scheme comes out near the top, if the first three 
schemes are not considered for the reasons given above; but 
No. 12 was recommended, although the total cost of opera- 
tion under this scheme is slightly greater than No. 5. It 
was believed, however, that the addition of the batteries in 
the power and sub-station, while increasing the cost of 
operation, would give the most valuable advantage of an 
insurance against the shutting down of the lines, due to 
some mishap at the power station, besides regulating the 
pressure, and reducing the cost of generation, by maintain- 
ing a corstant load on the engines. | 

With this verdict we have no fault to find, although we 
think it should be possible nowadays—-in fact, we know it 
is possible—to construct a power station of any size in the 
heart of a city without causing a nuisance either with smoke, 
steam, or vibration. If this could have been done, and 
No. 3 scheme adopted, all the advantages of No. 12 would 
have been gained, and the total cost of operation per loco.- 
mile reduced by over 14 cents. In that event, perhaps the 
conclusion of the paper would not have been so disappoint- 
iny from the point of view of the electrical engineer. This 
conclusion is based on the following figures :— 


Steam, 
Operating expenses per locomotive-mile 
exclusive of fixed charges, but including 
water, labour, cost of cleaning and repair- 
ing tunnel, and all other expenses o 


Electricity. 


locomotive operation - .. 23°05 15:80 
Fixed charges per locomotive-mile, assum- 
ing that it now requires 40 locomotives 
to perform the present service and that 
33 electric locomotives could perform the. 
game service vs M 885 .. 113 1:83 
Total in cents 24°18 23°63 


And it is“ that while there would be a slight annual saving 
in operating expenses in favour of electricity, it is not 
sufficent to warrant its adoption on the grounds of economy 
in operation alone, although its adoption can be justified on 
other grounds.” One had hoped for the difference to have 
been marked much more strongly. The last paragraph of 
the paper is quite hopeful :—“ It is, however, safe to con- 
clude that the saving in operation expenses by the electric 
system would be sufficient to offset the increased fixed 
charges due to the additional investment made necessary by 
its adoption.“ 

Unfortunately, the case investigated is a special one in all 
its characteristics, and the results obtained cannot be applied 
to anything in the shape of main line work. There are, how- 
ever, similar cases in England, and it is to be hoped that the 
companies affected are cognisant of all progressive researches 
such as we have outlined above. 


THE ELECTRICAL INDUSTRY AND 
TECHNICAL EDUCATION. 


By RANKIN KENNEDY. 


THE evidence recently given on this question, mostly by 
scholastic authorities before a Committee of the London 
County Council, testifies principally in favour of better edu- 
cational facilities for the training of leaders in scientific 
industries. One leader of technical industry, Mr. A. Siemens, 
gives an opinion which is, perhaps, more valuable than opinions 
expressed by anyone not actually engaged in the industrial 
production of scientific machinery. First, he says manu- 
facturers are fully alive to the value of highly trained 
educated men, and encourage such training and education. 
Now this may be true; no doubt most, if not all, manu- 
facturers see the advantage of education, and encourage it, 
but that alone is an attitude without any effect for good. 
The question is, Do the manufacturers employ the most 
highly qualified leaders Some few firms in this country 
do employ highly trained and qualified men, but no one 
who knows the industry, as carried on in Britain, can affirm 
that there is any demand for highly trained leaders by 
manufacturing firms. There are plenty of men to be had at 
this moment as highly trained and educated as men can ever 
be for leading work, and there never has been any scarcity 
during the past 10 years. On the other hand, during 
that time, Continental and American firms were employ- 
ing all the talent, skill, and educational training at hand, 
and paying well for these advantages, in addition to 


spending large sums of money in working out and de- 


veloping the industry under capable leaders. At the same 
time there was no demand in Britain for any such trained 
men, no money spent in preparing for the coming business, 
the leaders being reduced to the smallest possible number at 
the smallest possible salaries. The employers have been 
content to jog along making old bipolar dynamos, and taking 


orders as they happened to turn up for what they were 


pleased to call their ** well-known specialities.” 

By dint of hard work, expenditure of money, and securing 
all the skill within reach, the foreigners eliminated faults in 
design, introduced new designs, standardised their manu- 
factures, and equipped their factories with up-to-date 
machinery for the coming competition ; we know the result. 
While we are crying out about backwardness the foreigner 
is equipping and successfully running large factories in our 
own homeland. ! 

Is it reasonable to suppose that the education of leading 
engineers had anything to do with guch a atate of affairs? 
Itrow not! As Mr. Siemens puts it, * Mental and com- 
mercial training are quite as necessary as technical training." 
If there had been manufacturers with requisite “ mental and 
commercial training," they would have found no lack of 
men in Britain with the scientific ability to second them. 

To throw the blame for our backwardness on lack of 
educational facilities, or on lack of men to take advantage 
of these facilities, is, in my opinion, utterly at variance wi 
the actual facts. 

The educated, highly-trained men in this country are 
mostly engaged in branches of electrical engineering where 
they cannot influence the manufacturers or their manu- 
factures; in the past, some have attempted to assert them- 
selves by manufacturing on their own account, others by 
starting a8 consulting engineers, teachers or professors, 
station attendants, municipal engineers, &c. 

Manufacturers who are not progressive (perhaps aggree 
sive is the better word), do not require highly-train 
leaders, simply because these manufacturers will not be 
out of the groove they have run in for &o long. 

The summary of the London County Council's Committee 
is worthy of more criticism :— | . 

1. The lack of the aforesaid “mental and commercial 
training " of manufacturers is quite apparent to everybody ; 
to this we must agree. 

9. Defective technical or secondary schools :—In my 
opinion there are plenty of funds and schools, but the curri- 


. culum and the general arrangements of classes are, 88 à rule, 


not arranged for the best practical results; nor is the 


\ 
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teaching of the kind suitable for preparing for a scientific 
industry. 

— g. Lack of trained men: — This does not exist, for, if 
there were any demand which could not be supplied from 
home-bred materials, we could get foreigners by paying for 
them, as the foreigner does. 

4. Lack of institutions for advanced work: This may 
be, but the state of the industry could not be improved 
by additional high-class technical laboratories ; such places 
do not turn out leaders of industry, however useful they may 
be for research and standardising work. Men of character 
such as those who become live leaders of industry, do not 
come from a class who can be set to work in the usual 
type of advanced laboratory work. The leader can be 
educated, but he will be a leader all the same, even if not 
so highly educated as many others who could easily distance 
him in an educational competition. | 

The true history of the British electrical industry during 
the past decade is plain. When municipal installations 

n to be put down, our manufacturers were, from 1888 
till 1895, fairly well in the running and full up with orders 
for plant which required little or no special scientific 
skill in its production, and the foreigner was not a com- 
petitor with anything better or cheaper. He was, however, 
if not competing for orders, making most effective prepara- 
tions for doing so by adopting every improvement under the 
kilfol guidance of the best ability to be found. Then, when 
prepared, he easily secures all our orders for electric traction, 
nearly all our large installations, and many smaller plants, 
leaving the home manufacturer plenty of time to cry out 
against competition, and to set to work to recover the lost 
ground, if he can. 

This tendency of manufacturers to build up a business to 
a certain extent, making progress for a few years, and then 
resting upon the level attained, is a relic of the past; 
modern manufacturers must keep on progressing or be beaten 
in competition, and this constant progress can only be 
carried on with the aid of trained ability in the science and 
art of the industry carried on, and my contention is that 
there is plenty of that trained ability in Britain and else- 
where, but no demand for its employment in British industry 
tds advertising columns. 

We have everything necessary in Britain to carry on any 
fcientifie industry successfully, and the moet convincing 
proof of this assertion is the very striking one that, during 
this period of stagnation in British works, at least three very 
large foreign works have been built and equipped here, 
despite the alleged lack of educational and technical labora- 
tories, These firms, at least, think Britain is a favourable 
country for good paying scientific business, and their success 
confirms it. 

It is to the lack of enterprise, and the neglect of scientific 
aid, failure to recognise the importance of improvements, 
by the commercial and financial leaders (without whom 
the scientific leader is powerless), that these industries 
ore their present position. This may be to some extent 
explained by the Limited Liability Company system of 
managing money matters, and want of personnel in manage- 
ment; at any rate, there is an amount of inertia in the 
business at its very centre. Commercial progress must 
lead the scientific industries. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. THOMP80N & Co., Electrical Patent 
Agents, 923. High Holborn, London, W.C., and at Liverpool, to whom all 
Ihquiries should be addressed. 


coll sa. "Improvements in and connected with interrupters for induction 
March f creveua(Baviera), July 16th, (Dateclaimed under Patents Rule 19, 
: biliar me) (Complete.) 
se. "Improvements in electric switches specially applicable for ure in 
cnc with wireless telegraphy.” J. Coen aviera): July 16th. (Date 
1 oe Patents Rule 19, March 6th, 1902.) (Complete.) 
Wires of Improvements in or connected with splicing ears used on trolley 
1567 electric tramway ” J. Rawery, July lth. 
(Date : M Joe ande. im electrio motors.” A. B. DM Jul Me 
or under Patents Aot, 1901, July 15th, 1901 ing date o 
applica in United States.) (C piete.) , y , , 


15.677. A bond for making an electrical connection between the hub and 
the felloe and tyre of railway and the like wheels having & wooden or 
other non-conducting body portion." A, H. JoHNsoN, July 14th. 

15,690. ‘Improvements in electric furnaces.” J. Bovneau. July l4th. 

15,714. “Improvements in and connected with electrical fase boxes or 
cut-outs.” C. D. Burnet. July 15th. 

15715. “Improvements in or connected with electric cable junction, 
terminal, and like boxes.“ C. D. Burnet. July 15th. 

15,716. "Improvements in or connected with electric cable or conductor 
junction and like boxes." C. D. Bvrnet. July Lith. 

15,785. ‘Improvements in the mode and means for electro-plating.’ 
J. BaiLEY. July 15th, 

15,717. "Improvements in or relating to electric stornge batteries.” M 
SvTHERLAND and E Mancuso. July 15th. 

15,753. “Improvements in electricity meters.“ THs British THOMSON 
HovsToN Company, LIMITED, and F. HOLDEN. 

15,764. "Improvements in the control of electric lifts." J. 8. Stnvens, C. G. 
MaJon, E. C. Srevens and P. H. Stevens. July 15th. 

15,773. Improvements in electric batteries.“ A. L. Sarparp. July 15th. 

15,784. “Improvements io and relating to thermo-electric couples and 
generators." C. B. THwiNa. July 15th. (Complete.) 

15,7905. ‘Improvements in means for transmitting electricity to vehicles on 
electric railways.” A. Brar. July 15th. 

15,207. “Improvements in or relating to electric accumulators.” C. DE 
SEDNEFF., July 15th. 

15,8314. ‘Improvements in or relating to dynamos and electro-motors.” 
R. F. Harr. July 16th. 

15,815. ‘* Improvements in or relating to electric fuse boxes for street mains 
and analogous uses." ‘THE ELECTRIC AND ORDNANCE ACCESSORIES COMPANY, 
Linoren, and R. F. HA I.. July 16th. 

15,8283. “Improvements in or connected wita electrical fuse boxes or cut- 
outs.“ G. H. Nisnrrr. July 16th. 

15,824. “Improvements in elec::'c railway rail bonds." G. H. NIBBETT 
Julv 16th. 

15,825. “Improvements in electric railway rail bonds," G. H. NISBETT, 
July 16th. l 

15,892. Improvement in automatic prepayment electric calling apparatus 
for use with telephones and other instruments.” H. L. P. Boot and H. J. 
Dawes. July 16th. 

15,842. Improvements in electric switches applicable for electrically- 
driven hoists or other machines“ J. C. ETCHELLS, July 16th., 

15.926. An improved form of detachable link chain for electric fittings.” T. 
McIntyre, July 17th. 

15,635, “ Sadler's electric tramcar life-saving guard.“ J. H, SADLER. 
July 17th. 

15,944. “Improvements in electrical brushes for dynamo electrical machines, 
electrical motors and other electrical machines and apparatus where brushes 
for collecting an electrical cnrrent are or may be employed.” THE TANGYE 
Toot AND ErECTUIC Company, Lro., and A. H. Barr. July 17th. 

15,052, “Improvements in systems of electric motor control.“ W. 8. 
ANDREWS. (Date applied for under Patents Act, 1901, being date of application 
in United States.) July 17th. (Complete.) 

15,953. “Improvements in controllers for electric motors." R. H. Rean. 
(Date applied for under Patents Act, 1901, July 26th, 1901, being date of appli- 
cation in United States.) July 17th. (Complete.) 

15954. “Improvements in electric switches." C. D. Haskins, July 17th. 
(Da‘e applied for under Patents Act, 1901, July 27th, 1901, being date of 
aj plication in United States.) (Complete.) 

15.955. “Improver ents in electrically operated switches or circuit breakers.’ 
E. M. Hrwrrrr and T. E. Button. July 17th. (Date applied for under Patents 
Aet, 1901, January 7th, 1902, being date of application in United States ) (Com- 
] lete.) 

15,956. “Improvements in electric indicating instruments." R. FLEMING. 
July 17th. (Date applied for under Patenta Act, 1901, November 21st, 1901, 
being date of application in United States.) (Complete.) i 

15,9689. "Improvements in and relating to the manufacture of lead plates for 
secondary electric batteries." C. VELLIN O. July 17th. 

15,917. “Improvements in electric lifts." J. BusH and M. T. Mrepway. 
July 17th. 

15,981. “Improvements in mechanical] rail scrapers for grooved and other 
rails used on electric railways.” E. M. Mrsro and H. I. Rocers., July 18th. 

160165. ‘* Improvements in and relating to electrolysing apparatus.” E. L. 
THonP. July 18th. 

16.062. Improvements in electric railways.“ H. H. Lake. July 18th. 
(General Electric Company, United States.) 

16,000. “Improvements in and relating to third rail contact shoes for 
electric railways.“ H. H. Laxas. (Genera! Electric Company, United States.) 
July 18th. 

16,004. “Improvements relating to elec'rio railways." H. H. LAKE. 
(General Electrie Company, United States.) July 18th. 

16,093. A life guard for electric tram cars," E. Hugues and M. Reap. 
July 19th. 

16,107. “Improvements in attacbing pole-pieces or shoes to the castings of 
dynamo-electrio machines or electric motors.“ R B. RaNsroup, (Deutsche 
E'ektrizititswerke zu Aachen (Garbe Lahmeyer & Co.) Aktien Gesellschaft, 
Germany. July 19th. (Complete.) 

16,121. An improved method and apparatus for telegraphing and tele- 
pboning on non-isolated submarine lines." B. TvcMoNsk: and K. DoLLiNGER, 
July 19th. 

16,130. "Improvements relating to electric furnaces.” A. Sim. July 19th. 

16,142. Apparatus for indicating that an electric current has reached a pre- 
determined amount, and for the consequent closing of a switch or switches.“ 
J. Enmunoson, W. A. PrRDOx, J. W. Dawson and EpMtnpson & PURDON 
LixiTED. July 21st. 

16,160. “Improvements in electric lampholders." T. CHALMERS. July 21s 

16,165. “Improvements in electrical fire extinguishing apparatus.” W, N, 


BTEWART, July 21st. 
16,191. “Improvements in electric train signals." W. J. Hank and J. P. 


Hank. July 21st. 
16,205. "Improvements in dynamo-electric machines.” A. HEYLAND. 


July 2lst. 

16,283. “Improvements in regulating devices for electric arc lamps.” A. N 
THORIN. July 21s¢. (Complete.) 

16,261. ‘Improvements in electrical switches and cut-outs.” C. M. Dorman, 
R. A. SuiTH and H. G. Bacas July 22nd. (Complete.) 

16,2270, “A new or improved electric facia sign." A. GorpnsuiTH, July nd. 

16,298. “Improvements in or relating to electric switches.“ H. H. Lake. 
(General Electric Company, United States.) July 22nd. (Complete.) 

16,294. “Improvements in and relating to electro-magnetic switches.’ 
H. H. Laxe. (General Electric Company, United States.) July 22nd. (Com- 
plete.) 

16319. “ An improved device for adjusting the length of and taking up the 
sla -k in electric lamp cords and the like“ G.C. Marks. (The Crescent Novelty 
Compeny, United States.) July 22nd. (Complete.) 

16,25. “Improvements in dynamos." J. DAvipsoN. July 22nd. 

16,832. "Improvements in collectors for electric railways and tramways on 
the overhead conductor system." J. G. W. ALDRIDGE. July And. 

16,41. “Improvements in and relating to the prevention of formation of 
deleterious vapours by electrio discharges in air.“ H. VIERTEL and SIEMENS 
Bnos. & Co. July 22nd 
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16,854. “Improvements in electric accumulators.” H. Danzer. July 28rd. 


16.488. A quick-break and a quick-make snap-off improved tumbler switch.“ 
A. VANDAM and T. H. Mansu. July 94th. 


16,495. An automatic electric chain welding machine.” J. E. BoveFIELD. 
("^ Union" Actiengercllschaft, Switzerland.) Ju'y 21th. (Complete.) 

16,521. Electrio lift contro'ler." P. DEWUInST. July 25th. 

16.541. Cab telegrayh and window catch." H. F. Keen. July 25tb. 


16,656. ‘Improvements in electric furnaces and in the production of chemicals 


in such furnaces.” G. Brewer. (E. R. Taylor, United States.) July 25tb. 
(Complete.) 


16,564. “ Improvements in electrically-controllediair brakes." 
(Siemens & Halske, Aktien Gesellschaft, Germany.) July 25th. 


16,6010. "Improvements in electrical switches of the 'tumbler' type." 
R. HAprEv and F. J. Taytor. July 26th. - 


16,675. Improved construction of apparatus for measuring electrical re- 
sistance.” J. W. REco&p, H. Brooker and W. H. Goss. July tb. 


C. D. ABEL. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. Thompson 


and Co., 322, High Holborn, W.C., and at liverpool, price, post free, 9d. 
(In stamps). 


1000. 


11, 406. onts in the ciestrio equipment of raliway vehicles for tbe 
purpose of lighting, heating, and ventilation.” A. Zehden. Dated June rd. 1900. 
Relates to arrangements for electrically lighting. heatine, and ventilating 
railway and tramway vehicles, each vehicle being provided with a dynamo, 
driven from an axle, and storage battery. 8 claims. 


11,428. “ An improved electromagnet of high attractive force." M.V é 
Dated June 28rd, 1900. An electromagnet for use in lifting apparatus, &c., is 
combined with an automatic switch in such a manner that a strong current is 
first sent through the magnet coil so as to start the movement of the armature, 
and afterwards a weaker current. The armature or core situated within the 
coil is provided with an extension, which, when the armature is attracted, 
moves the switch lever in opposition to a spring and causes a resistance to be 


inserted. The resistance may be inserted either in series orin parallel with the 
coil. 2 claims. 


11,438. “Improvements lu easinga for the jcintings of nadergrownd electrical 
cables." Slomens Bros, & Co.. W. Dieselhorst, and F. J. Badd. Dated June 23rd, 
1900. Cases for joints, whether straight or multiple, are formed of two cast- 
ings, which fit together and are fixed by bolts, and nuts are provided. 1 claim. 


11,600. ‘improvements in aro lamps.” P. M. F. Spiss. Dated June 25th, 
1900. Relates to arc lamps. A clutch lamp is regulated bya shunt tolenoid, 
which is carried on a tube connecting a top plate and a lower plate, and tends 
to draw down a tubular core carried by a sliding inner tube. The provisional 


e states that an electro- magnet may be used instead of the solenoid. 
claims. 


11,804. Aa improved process for fitting submarine es bles for quick signalling." 
H. E. Kettler. Dated June 25th, 1900. Submarine cables for quick signalling 
have the armouring and sheathing wires interconnected at the joints, and com- 
pletely insulated from the main conductor and lead sheathing. The armouring 
wires and lead sheathing are earthed at each end. 1 claim. 


11,618. “‘ improvements in frogs te be weed in sonnection with overhead oon- 
ductors of electrical tramways and raliways." H. G. Niohoisen. Dated June 25th, 
1900. Relates to electric railways and tramways with overhead conductors. 
Frogs for conductors. The tongue pivoted on the underside of the base is set 
for the main line or siding conductors, or is normally held on the main and set 
for the siding by the passing vehicle. As the vehicle runs on to a siding rail, 
the trolley head or pole strikes the spring arm carried by a bracket and arm on 
the tongue, And sets it for the conductor. A spring in 8$ casing returns the 
tongue to the main line. An additional bracket and arm may be provided to 
prevent the tongue from returning before the trolley wheelleaves it, Theouter 
end of the arm is curved, so as to be engaged by the trolley head, as the vehicle 
comes from the siding, in order to set the point to receive it. In the first- 
mentioned form, an arm is provided on both sides of the tongue to set it in 
either direction. 4 claims. 


L 
11.666. improvements in termlaste and supports for Nernst lamp glowers.’ 
M. M. Hanke. Dated June 26th, 1900. Relates to incandescent lamps. An 
incandescence rod made of a mixture of rare earths by moulding, has metal 
beads embedded in its ends, which are preferably enlarged to receive con- 
necting wires. For this purpose, the ends of the rod are first thickened hy 
fasion in an arc, optionally first applying additional oxide paste, which may 
contain metal, or electrolytically depositing oxides on them. A bead of 
platinum, or an alloy of this with copper, nickel, iridium, or other metal, is 
then formed from a wire, on the end of the rod, in an oxyhydrogen flame, 
and the end heated in an arc until the metal bead sinks into its end. The 


bead is next fused by the oxyhydrogen flame sufficiently to receive the end of 
a connecting wire. 4 claims. 


11,667. "Im 
H. N 


ements in balanco resistances and ont-outs for Norust lamps.“ 
: r. Dated June 26th, 1900. Incandescent oxide lamps, having 
auxiliary heaters, are provided with special steadying-resistances and cut-outs 
for the heaters, a number of forms of cut-out being specified ; in some cases 
the beater is moved away from the incandescence body when this becomes 
conductive. The steadying-resistance consists of one or more straight iron 
wires in a glass vessel, which is exhausted of air or filled with hydrogen or 
other indifferent gas, the wire being heated nearly to redness when in use. The 
cut-out is in the same or a rimilar vessel. 18 claims. 


11,668. “ Ag teh rg In systems of lighting by Nernst or like lamps.” A. J. 
Wurts. Datcd June 26th, 1900. Rclates to light'ng by means of Nernst or like 
lamps, the object being to control the heaters, preferably from a central 
s'ation. A simple arrangement of the lamps is described. The lamps being in 
parallel and connected to the maine, while the heaters are in series in a 


separate circuit supplied from & transformer. A switch controls the heating 
circuit. 16 claims. 


11,688. “ imp voments in starting apparatus for Nornst and like slectrio lamps.” 
A. J. Wurts and H. N. Potter. Dated June 26th, 1900. Starting apparatus and 


cut-outs for Nernst and like lamps. The heating circuit is obtained from a 
transformer, and is opened when the lamp is glowing. A solenoid is in series 
with the lamp, and its core normally closes the primary of the transformer. 
When the lamp is ignited the core is raised and the circuit broken. A,balancing 
resistance may be arranged in the lump circuit, or coil may form the resistance. 
20 claims. 


11,660. *'' improvements in electric (Incandescent lampe." A. J. Wu:ts and 

V. Hanks. Dated June 26th, 190. Relates to incandescent lamps. Several 
incandescence rods are supported by wires and screws on & common tei minal, 
and reparate terminals on a porce'ain plate. This is detachably connected by 
four terminals to a holder, and carries two grcoved plates connected by dove- 
tails, or made in one piece. Each terminal ia connected to a separate 
steadying resistance consisting of coi'ed wire laid in two oppo ite grooves in 
the plate, and secured by enamel, The other ends of the resistances are all 
connected to one of the terminals, A preliminary heater consists of wire laid in 
the grooves on the plate just above the rods. 18 claims. 


11,661. ‘‘improvoments in Nernst lampe and heaters therefor.” A.J. Wurts aud 
H. N. Potter. Dated June 26tb, 1900. elates to incandescent lamps; support- 
ing lamps. Auxiliary heaters for incandescent rods are made by winding fine 
nlat:num or other wire on thin tran-parentor other supports, made of powdered 
balc, soapstone, quartz, or glass, mixed with tragacanth, or other binding 


material, baked, and burnt at a high temperature. The support may be 
squirted into thin rod, wound with the wire, and curved to a helical form, or to 
open, conical or barrel forms, flat, zigzag, and then covered with more of the 
plastic material, which is subsequently baked. Connecting wires may be fixed 
diametrically through the ends of such tubes, while plastic, and the ends of the 
beating wires afterwards fused or otherwise secured to them. Such a tubular 
heater inay be hold between bosses on spring supporte, connection being made 
by the support and a wire. The incandescence rod is carried on the same sup- 
ports, using a glass rin" and spring to permit movement at one end, oonnection 
being made through this and the supports. These partsand a globe-holder are 
carried on a cylinder containing a cut-out for the heater, and a steadying 
resistance, with a standard cap at the bottom. 2 claims. 


11,662. ''improvements in and relating to electric lampe." P. C. Newitt, 
Dated June 26th, 1900. Vacuum tubes. A tube for lighting contains vapour 
of mercury or lithium, or nitrogen or otber gas at a pressure of a few milli- 
metres of mercury. Selenium, phosphorus, sulphur, or red sulphide of mercury 
may be added to facilitate starting, which otherwise requires heating of the 
tube by a Bunsen burner or electrically. A high electric pressure must be used 
in either case, at starting. Afterwards the gas or vapour in the tube conducta 
n considerable current at ordinary supply pressures; for example. a current of 
several ampere$ in a tube ? in. in diametor, and 57 in. long., with 110 volts, 


gives an intense light. A steadying-resistance may be used in series with the 
tube. 21 claims. 


11,584. ''Imprevements relating to incandescent electric lampe." C. Panthenter. 
Dated June 26th, 1900. (Date applied for under Sec. 108 óf Patents, &c., Act, 
March 80th, 1888). Relates toincandescent lamps. Several lamps are mounted 
on an insulating plate provided with means for attachment to an ordinary 
holder. The lamps are connected in series or parallel as desired, so that, for 
instance, a group of low-pressure lamps may be used on a high-pressure circuit. 
The bulbs may be cylindrical, or may have fiat surfaces to occupy less room. 
The tiat surface may be enamelled white, or coloured, or silvered. The outer 
parts of the bulbs may be of coloured glass. The insulating plate may be extended 
to form a reflector, or may carry a separate reflector, and it may also carry a 
central retlector having flat wings situated between the lamps. 9 claims. 


11,688. ''imprevements in electric railways en the sectional conductor system.” 
G. E. Kent. Dated June 26th, 1900. Electric railways and tramways on a 
sectional conductor system, with swisches operated by magnets on the vehicle. 
The main conductor lies in the groove of the stringer, which may be made of 
two angle-sections secured to the sleepers by spurs on the angle pieces. The 
sectional exposed conductor ia preferably thickened and raised along the 
centre, and embraces the top of the channel. Contact is made by the plunger 
with an iron head and pointed aluminium stem working in the mercury cup and 
lifted by maguets on the vehicle. A porcelain sleeve surrounds the mero 
cup, and the space between these sleeves in tbe channel is filled in with wood. 
A carbon disc is placed on the top of the sleeve. The brushes for picking up the 
current are carried by pins in the forked ends of the pole-pieces of the magnets, 


and these brushes are preferably slotted in the centre for the lines of magnetic 
attraction to pass. 12 claims. 


11,607. ''improvemente in flexihlo eouduits for electrical conductors.” H. 9. 
Oshurn Hoboken. Dated June 26th, 1900. Flexible conduits are formed by inter- 
lacing single or double flexible helical strips with threads. A woven or braided 
cover may be externally applied. The helical strips may be of cane, metal, &c., 
and the threads may be cotton yarn, fine wire, &c. 1 claim. 


11,609. ''improvemoeats in wenns fer protecting electrica! apparatus from abrupt 
charges in statio potential." P. H. Thomas. Da June 26th, 1900. Relates 

protective devices for electric circuits to prevent damage by excessive static 
potential. The leads of a system are connected by lighting arresters in series 
with impedances which are earthed. The arresters consist of a series of 
spark-gaps, of which one or morc is or are shunted by impedances, and one 


or more is or are unshunted. One or more shunting impedances may be employed 
in cach arrester. 2claims. 


11,610. “ mprevemests In means for protecting electrical apparatus from a 
charges in statio potential." P. H. Themas. Da June 26th, 1900. Relates 


apparatus for protecting electric systems for static discharges, whether due to 
lightning or other causes. A system is described in which & generator has 
impedances in the leads, condensers, &c., one or more lightning arresters being 
bridged across the leads and connected to earth. 'The transformer is shown 
protected from the rise in potential due to opening the switches by means of 
impedances and condensers bridged across the leads and connected to the trans- 
former core. In the case of direct current systems, only one side need be pro- 
tected by the impedance and lightning arrester. 3 claims. 


11,613. “Improvements in indicating and recording targets.” G. MoAlpine sed 
G. L. McAlpine. Dated June 26th, 1900. When a bullet strikes the target, a 
metal ball is driven up parallel inclined electric conducting rails opposite to the 
point of impact by the vibration of the target, and an electric circuit is com. 
pleted through an indicator and recording mechanism. On the cessation of the 
vibrations of the plate, the ball rolls back on to the non-conducting ends of the 
rails, and touches the back of the target. The target may be divided into a 


buli's-eye and concentric rings, and the rings may be divided radially into seg - 
ments. 4claims. 


11,643. '' improved switoh for lamp-holders.” F. Rawiings. Dated June Tis 
1900. Switches for lamp-holders. The insulating base is fitted with the usu 
plungers, and the circuit is completed between the contact by contaots fitted 
on an insulating piece carried by an oscillating forked bar. The bar is operated 
by the cam or inclined plane turned by & handle. A roller is fitted on the bar 
to reduce friction, and a spring gives a quick break. The bar and handle are 
supported in & bridge piece secured to the base. 4 claims. 


11,669. “An improved otectric cat-ont plug.” M. Haase, (E. Reder.) Dated 
June 27th, 1900. Relates to means for indicating that a fuse has melted. The 
hollow space of the plug is filled with asbestos wool, or the like, which is blown 
out of a hole in the cap when the wire blows. A small ignition pellet is placed 
near the wire to blow out the wool when the wire melts slowly, the pellet 
igniting after a certain rise of temperature. 2 claims. 


11,677. “improvements relating te the parallel rusning of alternate eurreat 
machinery.” H. c. Leake. Dated June 27th, 1900. Relates to the parallel 
running of alternate-current machines, such as alternators, motors, and rotary 
converters, and particularly to the automatic adjustment of the magnetic fields, 
80 as to control periodi fluctuations in the angular velocity in the rotating 
parts, and also the value of the wat&less" current. 11 claims. 


11,688. ''improvemonts m atternating ourreat wattmeters.” W. L. Wise. 
Galen Etektricitats-Gesellsohaft, Bertin). Dated June 27th, 1900. Energy meters. 
An induction motor meter, for a single altcrnating current, has two or three 
straizht electre magnets, placed parallel to the spindle, and driving two con- 
duction-discs thereon. One electromagnet carries the main current, the other 
being connected betw ‘en the mains, when two magnets are used; when three 
are used, the outer ones are connected alike. In order that the magnetic fields 
produced by tue shunt current may be in quadrature with those produced by 
the main current, a bent wire or so.id iron bar is fixed with its ends near those of 
the shunt electromagnet, the discs intervening. The bar is fixed in a sleeve 


after adjustment. An air gap may be provided in the bar. The ends of the bar 
may be formed is loops, as shown in plan. 2 claims. 


11,787. “improvements in electrical starting and regulating switehes.” A. W. 
Nionex. Dated June 29th, 1900 Starting and n are fitted 
with electromagnets below certain of the fixed contacts, and the switch arm 
carries iron armatures so that good contact may be obtained. 8 claims. 


11,797. “improvements in reguiating devices fer alternating electric curreat 
clrenits.” British Thomeon-Housten Company. (E. Spon i Dated June Wih, 
1900. To obtein a constant current in transformer distribution, the coils are 
made relatively movable, but in order to simplify construction, the range of 
movement is limited. The range of load over which the coils have a relative 
movement depends upon circumstances, and may be near the maximum or 
minimum, or at an intermediate point. 6 claims. 
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PRE-EMINENCE AND PROSPERITY. 


FoLLOWING up a memorandum issued by the Commercial, 
Labour, and Statistical Department of the Board of Trade 
in 1897, Sir Alfred Bateman, the Controller-General, has 
recently published an examination of the trade of those four 
countries which are now engaged in a struggle for the 
markets of the world—the United Kingdom, France, 
Germany, and the United States of North America, The 
document is of absorbing interest by reason both of its 
actual contents and of the lines of thought to which it gives 
rise, while it is capable of exerting two very different 
effects upon the student, according to the mental attitude he 
adopts in reading it. With a pessimism that seems to be 
characteristic of latter-day journalism—a pessimism which 
is not free from offence, though undoubtedly better than 
blind optimism—many of our newspapers agree in thinking 
the report, or the state of affairs it illustrates, humiliating 


to the nation; and in that view they find, we cannot help 


regretting to see, an apparent advocate in Sir Alfred Bate- 
man himself, who, in the course of his concluding remarks, 
observes, “ We can scarcely expect to maintain our past 
undoubted pre-eminence, at any rate without strenuous 
effort and careful and energetic improvement in method.” 

Before accepting the guidance of the journalist who ab 
one moment acclaims the Empire on which the sun never 
sets, and at another hints that we are about to follow the 
footsteps of that nation from whom we have borrowed the 
phrase, it may be well to look at the position we occupy in 
comparison with our competitors somewhat more closely, 
to see if we have much actual cause of complaint, to see if, 
perchance, we are not despising the attainable for the sake 
of the unattainable. Prosperity we may deserve and 
achieve ; pre-eminence may be. no longer within our grasp, 
Prosperity is largely the fruit of & man’s own labour ;' pre- 
eminence is often due to lack of rivals. In the annexed 
table we give in quite round numbers the area, total popula- 
tion, and population per square mile of the four countries 
under review; figures we are prone to forget in moments of 


elation :— | 
Population per 


county: N 8 square mile. 
United Kingdom 121,000 38,000,000 314 
France ...  .. 204,000 39,000,000 . 191 
Germany ..  .. 211,000 52,000,000 247 
© United States .. 3,000,000 63,000,000 21 


Omitting the colonies and dependencies, our country is 
the smallest of the four, not much more than half the size 
of Germany; we and France have the smallest population, 
and we are by far the most thickly populated. We are also 
much older than any of the others in political and industrial 


| development. By virtue of our geographical situation and 


figure, our climate, and our political institutions, we werea busy 
commercial nation centuries before France and what is now Ger- 
many were anything but armed camps, ages before the United 
States existed. Comparatively few years ago we were doing 
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nearly all the export trade, most of the import trade, and 
the whole of the carrying trade of the world. It was, there- 
fore, impossible for us to have increased our supremacy, and 
without the proof of statistics it might be imagined equally 
impossible for ug to have retained it, or to have increased 
the volume of our trade except as the markets grew. And 
when the other nations awoke, not only were their first 
advances expressed as percentages, vastly superior to ours, as 
the infant grows faster than the youth ; but roughly speak- 
ing their every gain was at our expense, and their individual 
progress but one-third of our loss. The day has now come 
when our competitors’ figures are not merely better than ours 
when put in percentage form, but in some trades are larger 
than ours in absolute units. Is this. surprising, is it excuse 
for crying Ichabod? Can a country of 121,000 sq. miles 
always expect to do a larger agricultural and mineral trade 
than one of 200,000 or 3,000,000 ? Can 38 million men 
compete in volume of commerce with 52 or 63? Moreover, 
have we not been drawing upon our stores of coal and iron 
until they are more costly to win than the practically un- 
touched deposits of the Continent and America; and can we 
avoid leaving to our rivals the advantages of cheap raw 
materials till equilibrium is once more attained ? Surely it 
is nothing but national conceit for us always to hope for pre- 
eminence : enough for Englishmen to ask for prosperity and 
progress. 

If we turn to Sir Alfred Bateman for information on this 
point, we find him saying,“ The figures show we have not 
stood still. They show we have progressed, although 
Germany and the United States have progressed more 
rapidly; but they do not show any displacement of &he 
export trade of the United Kingdom by any one of our three 
principal competitors.” Is not this prosperity ? Again, Sir 
Alfred: “The exports per head in the United Kingdom are 
far in excess of what they are in either France or Germany, 
and are still more in excess of what they are in the United 
States ; while the imports of the United Kingdom per head 
are more than double those of any of the other three 
countries—nearly five times the imports per head of the 
United States—and none of the countries named are gaining 
on the United Kingdom in this respect." Is not this pro- 
gress? Assuredly that is the proper way to judge of the 
position—trade per head of the population, not trade per 
country, when the units both of population and of area are 
go divergent ; exports and imports per head ; and Sir Alfred 
Bays we are holding our own. 


And yet it is certain that the combined manufacturing 
capacity of the four great industrial nations is growing out 
of proportion to the increase in the markets of the globe, so 
that competition must be even more severe in the future. 
We may let our pre-eminence pass with only the sigh of 
pride—we must ; but we may have to fight hard to retain 
our prosperity. There is, however, a pre-eminence which it 
ig still within our ability to hold ; a pre-eminence in quality. 
It is not ours to supply even our fellow-countrymen with corn 


and meat; it is no longer ours alone to supply the world, 


with copl, iron, and manufactured goods; it may elude 
our power to undersel the foreigner. But so long 
as we act honestly by our customers, giving them 
the best value for their money, paying cash for what 
we buy, so long as our products are cheaper to use in the 


send home these consular reports. 


long run, because they are more solidly made, so long as we 
refuse to capture a new market by promises ircapable of 
fulfilment, by samples superior to future deliveries ; so long 
shall we be prosperous, and if not pre-eminent, pre-eminent 
in prosperity. There is a demand nowadays for cheapness 
at the expense of. permanence—a demand which many 
manufacturers in foreign lands are hastening to meet, 
and we are losing orders. The reaction will come; and when 
it comes, unless we succumb to the disease meanwhile, we 
shall reap the benefits of our old-time reputation for good 
workmanship. As long as we deserve the pick of the world's 
orders, we shall receive them, even if foreigners get the 
bulk ; and what time we have the best, no man shall weep 
the decline and fall of the British Empire. 


Most of our readers will agree with us 
that the information which is contained in 
reports from British Consulson the question 
of trade outlooks is of precious little use, its main deficiencies 
being that the details are incomplete, and that they reach 
the manufacturers’ hands too late, In an excellent criticism 
of the British &ystem— which he describes as an “absurd 
anachronism "—Mr. J. William Whittall, president of the 
British Chamber of Commerce of Turkey, handles it very 
severely. In his letter to the Ties he brings the whole 
weight of bis half-century's commercial experience in 
Turkey against our present way of doing things, and makes 
a sweeping comparison with the German Consular system, 
much to our disadvantage. We quote a few of his remarks: 

“The German Consular official waits upon his country's 
trade as a commercial traveller waits upon his buyers. 
The British official sits in lordly majesty in his office, and 
expects British trade to wait upon him, the natural con- 
sequence being that he knows very little of what is going 
on, and of what he ought to do to promote British trading 
interests. 

* Another point is that the German Consul is bound by 
the requirements of the German system to furnish constant 
—] am told fortnightly—reports on everything going on in 
his sphere, down to trivial details. These reporta are sent 
to the central department at Berlin, the officials of which 
are bound to transmit all the recommendations to the proper 
quarter, whether to the Foreign Office, or the rail or steamer 
directors, or the special manufacturers, or, in fact, any one 
on whom pressure could be brought to bear for the further- 
ance of German trade. 

“What is our British system? So far as I know, it 
consists in the Consul sending a yearly report to the Foreign 
Office, which deals chiefly with generalities, and which, as 
often as not, is not read, and most certainly is never acted 
upon, for there is no one whose business it is to see that it is 
pressed home and acted upon.” 

These strictures were fully borne out by the articles which 
we published a few weeks ago on “The Britisher Abroad” 
and “ The Britisher at Home" (ELEC. Rev., May 16th and 
June 6th). | 

A nation of shopkeepers must not leave too much to the 
men behind the counter. We must have our trade reporters 
all over the world; and the British Government ought to 
shake off its lethargy, and see that the matter is more 
efficiently and promptly attended to. Most of our leading 
manufacturers have appointed, or are appointing, their own 
representatives in the more important quarters of the globe: 
but, naturally, it is quite impossible for them to at one time 
cover so large an area as can be controlled by a Government 
organisation, though they certainly seem to do it more 
satisfactorily, notwithstanding the supposed better position 
of the Consul for obtaining information. Often enough, 
we are inclined to believe, the right men are not selected to 
Individual enterprise on 
the part of the manufacturer and merchant, should be 
supported and supplemented by greater assistance from the 
Government. In the Foreign trade of the future, 88 
we have shown in the preceding article, there will 


Consular 
Reporta. 
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be most deadly rivalry, and the British manuſacturer is fully 
jostified in demanding that so important a matter as the 
consular trade reports should not be left to shullle along 
attending to itself in a sleepy dreamy fashion. That there 
ig room tor betterment, no one can deny, and the need for 
enlightened and progressive action is becoming more pressing 


every day. 


W Every engineer should obtain such a 
Mathematics toan knowledge of mathematics as comes 

Engice- within the compass of his attainments, but 
for the majority of engineers the higher mathematics are 
not required, and it is a waste of time to labour too closely 
at mathematics when other studies are in hand that are of 
more value, We say more value because, in the large majority 
of cases, engineera are such that they must live by their 
engineering, and a man who has no private means cannot 
afford to refüse an income on which he can live in order 
that in two years’ time he may earn twice that income. 
It isa fact that students at technical colleges, as stated by 
a recent correspondent, are often choked off by the attitude 
of professors who seem to think they have done their 
duty if they have covered a black-board with cretaceous 
hieroglyphics, badly drawn, and imperfectly explained. 

There are not many places open for high-class mathema- 
ticians as such. The studies of the late Dr. John Hopkinson 
have done for electricity what cannot be again usefully 
accomplished, just as Dr. Joule is not really worth 
following in any fresh determination of tke mechanical 
equivalent of heat.  lligh-class mathematical determina- 
tions of bridge stresses are of very infrequent occurrence, 
and call for the services of very few men. There is no 
commercial demand for chemists competent to discover rew 
elements. The list of “not wanteds" might be extended to 
considerable length. There still remains the fact that 
sound chemists, fair mathematicians, and safe experimentalists 
on commercial lines are required. We admit that employers, 
in their ignorance or greed, think it well to do without 
then, relying on being able to rub along by securing work- 
men from other firms. When so many firms are relying on 
others no better than themselves, it is no wonder that 
deterioration sets in. 


— — 


Utilisation of Exhaust Steam. —A remarkable instance 
of succeasful reclamation of waste energy is described in a recent 
issue of Industrie Electrique, At the mines of Bruay, on the straits 
of Dover, the exhaust steam from the hauling engines had hereto- 
fore been allowed to escape to the atmosphere, the intermittent 
operation of the engines, and the difficulty of applying a suflicient 
expansion, rendering coudensation impracticable. However, a 
Rateau steam turbine has been put down, which is driven by the 
steam from the low pressure cylinder of the main engine, and is 
coupled to two dynamos of 100-kw. each. The turbine runs at a 
speed of 1,600 reva. per minute; it consists of seven discs, 90 cm. in 
diameter, fitted with vanes, the outer case ‘being 110 cm. in 
diameter aud 120 cm. long. The dynamos run at the same speed as 
the turbine, and generate current at a pressure of 240 volts. 

The steam pressure on admission to the turbine is below that of 
the atmosphere; in trials made, it was found to be about 13 lbs. per 
sq. in, absolute. The turbine exhausts into a condenser at a 
pressure of 3 lbs. per sq. in. Under these conditions, an output of 
310 k. f r. was obtained, with a consumption of 40 lbs. of steam per 
E. fl. P.-hour, a much better result than had been anticipated. 

In order to overcome the irregularity of the steam supply, due to 
the intermittent working of the main engines, a novel form of 
thermal storage was devised by M. Rateau. The apparatus con- 
sisled simply of an old boiler filled with several tons of scrap iron. 
In passing through this the steam gives up beat, falling for example 
from 105°C to 98°C ; but when the main engines stop, the process is 
reversed, the condensed steam being re-evaporated. Provided that 
the stoppages of the main engines are not too protracted, a practi- 
cally uniform supply of steam for the turbine is obtained by this 
means. When necessary, however, steam can be supplied to the 
turbine from the boilers, through a reducing valve. 

It is interesting to speculate whether it would be possible to 
make use of the system more generally. It is well-known that it is 
hot economical to expand steam below a certain pressure—approxi- 
mately that which is necessary to overcome the friction of the 
engine. In the turbine, however, expansion can be carried to a 
much higher degree without disadvantage. 

It is stated that trials made by M. Picou with the plant above 
mentioned, fully confirm this view. Although it would probably be 

impracticable to apply the system in any but a few instances, it is 
Kill worthy of note, especially baving regard to the remarkably 
output obtained. 

Unfortunately, particulars of the size of the main engines and 
of the actual total cost of the energy reclaimed, are wanting. 


THE OLD AND THE NEW ELECTRICAL 
THEORY. 


By ALEX. P. TROTTER. 


(Continued from page 245.) 


FARADAY had an instinctive dislike to the idea of “action 
at a distance ;” it was a survival of the dogmas of the school- 
men by whom such principles as“ Nature abhors a vacuum“ 
were thrown off as lightly as cheap epigrams by a modern 
dramatist. The idea of actio in distans was retrogressive. 
Descartes held Dari in Natura vacuum repugnat, and Was 
content to explain the gravitation of the planets, and the 
attraction of the lodestone, by“ vortices " which contain the 
germ of Faraday's lines of force. (wusa aequal effectum 
was another of these self-complacent dicta. Of this Prof. 
P. G. Tait writes :—'* The fact is, we have not quite cast 
off that tendency to so-called metaphysics which has often 
completely blasted the already promising career of a physical 
inquirer. I say ‘so-called’ metaphysics, because there is a 
science of metaphysics; but, from the very nature of the 
case, the professed metaphysicians will never attain to it. 
In fact, if we once begin to argue upon such a dogma as 
the above (causa aequat effectum), the next step may be very 
naturally to inquire whether cause and effect are simul- 
taneous or successive; and then we shall have become so 
mystiticd about the meaning of the word cause, that we may 
well be ready (as many have already done) to inquire what 
is the necessarily ever-acting cause of the uniform motion of 
a body on which no forces act. Within the last 
50 years we have philosophers like Hegel saying that the 


motion of the heavenly bodies i8 not a being pulled this way 


or that; that they go along, as the ancients said, like 
blessed gods." 


FaraADAY AND HIS LINES oF FORCE, 


“T resolved," wrote Maxwell in his preface to“ Elec- 
tricity and Magnetism,” to read no mathematics on the 
subject until I had first read through Faraday's experimental 
researches on electricity. I was aware that there was 
supposed to be a difference between Faraday's way of con- 
ceiving phenomena, and that of the mathematicians, so that 
neither he nor they were satisfied with each other's language. 
I had also the conviction that this discrepancy did not arise 
from either party being wrong. . . . As I proceeded 
with the study of Faraday, I perceived that his method of 
conceiving the phenomena was also a mathematical one, 
though not exhibited in the form of mathematical symbols. 
I also found that these methods were capable of being 
expressed in the ordinary mathematical forms, and thus 
compared with those of the professed mathematicians. For 
instance, l'araday, in his mind's eye saw lines of force 
traversing all space, where the mathematicians saw centres of 
force attracting at a distance. Faraday saw a medium 
where they saw nothing but distance; Faraday sought the 


seat of the phenomena in real actions going on in the 


medium ; they were satisfied they had found in it a power 
of action at a distance impressed on the electric fluids. 
When I had translated what I considered to be Faraday’s 
ideas, into a mathematical form, I found that in general the 
results of the two methods coincided, so that the same 
phenomena were accounted for, and the same laws of action 
deduced by both methods, but that Faraday’s methods 
resembled those in which we begin with the whole, and 
arrive at the parts by analysis, while the ordinary mathe- 
matical methods were founded on the principle of beginning 
with the parta and building up the whole by synthesis. 
I also found that several of the most fertile methods of 
research discovered by the mathematicians could be expressed 
much better in terms of ideas derived from Faraday than in 
their original form." 

The one act of imagination by which Faraday conceived 
the space surrounding a magnet or a wire carrying an elec- 
tric current, to be full of “lines of force," gave him a 
concept on which all his work on electrical dynamics was 
founded. By magnetic curves," explained Faraday in 2 
footnote, “ I mean lines of magnetic force . . . which would 


* P. G. Tait, “Recent Advances in Physical Science” (1876), 


p. 11 and 7. 
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be depicted by iron filings ; or those to which a very small 
magnetic needle would form a tangent." So vividly did 
Faraday picture these lines of force that he was able to 
make his great discovery of electro-magnetic induction. 

“Tt is narrated of him,” writes Silvanus P. Thompson, 
* how at this period he used to carry in his waistcoat pocket 
a small model of an electro-magnetic circuit, a straight iron 
core about 1 in. Jong, surrounded by a few spiral turns of 
copper wire, which model he at spare moments would take 
out and contemplate, using it thus objectively to concen- 
trate his thoughts upon the problem to be solved. A copper 
coil, an iron core. -Given, that electricity was flowing 
through the one, it evoked magnetism in the other. What 
was the converse? At last, by sheer experimenting, he 
arrived at the notion of cutting the lines of force in space 
by a wire." 

„The magnitude and originality of Faraday’s achieve- 
ment," wrote Clerk Maxwell, in the article on Faraday in 
the * Encyclopedia Britannica," **may be estimated by 
tracing the subsequent history of his discovery. As might 
be expected, it was at once made the subject of investiga- 
tion by the whole scientific world, but some of the most 


experienced physicists were unable to avoid mistakes in 


stating, in what they conceived to be more scientific language 
than Faraday's, the phenomena before them. Up to the 
present time the mathematicians who have rejected Fara- 
day's method of stating his law as unworthy of the pre- 
cision of their science, have never succeeded in devising any 
essentially different formula which shall fully express the 
phenomena without introducing hypotheses about the mutual 
action of things which have no existence, such as elements 
of currents which flow out of nothing, then along a wire, 
and finally sink into nothing again." 

* This notion of culling the invisible magnetic lines as the 
essential act necessary and sufficient for induction was 
entirely original with Faraday. For long it proved a 
stumbling block to the abstract mathematicians, since there 
was, in most cases, no direct or easy way in which to ex- 
press the number of magnetic lines that were cut.” t 

Faraday treated these lines of force as pure concepts. 
They were mere directions along which something called 
force acts. About this something Faraday made some specu- 
lations, but probably finding that he was being led away 
from experimental research, and was likely to be bogged in a 
quagmire of metaphysics, spent no considerable time on them. 

* All that we know of atoms will be perfectly well 
accounted for if we dispense altogether with the notion of an 
atom—dispense with anything material in the ordinary 
sense of the word matter—but suppose merely a centre of 
force, such as we are accustomed to in those mathematical 
fictions which we meet with in our text-books. Suppose, in 
the place of an atom, a mere geometrical point which can exert 
either repulsive or attractive forces. . . . So far as external 
bodies are concerned, this will behave just as an atom would 
do. That explanation was taken up and developed to a 
great extent by Boscovich, and was, to a certain extent, 
adopted in later times even by Faraday.“ 

| CURRENT. 

Itisclear that Faraday's aim was to simplify as much as 
possible, and to retain as few concepts as possible. 

There was one, however, which had already taken too 
firm a hold on electrical science—namely, that of current. 
He had, as we have seen, determined not to accept it as a 
dogma; science knows no dogma, for it acknowledges no 
authority. We recognise the presence of what is called an 
electric current only by a few impressions on our senses ; we 
perceive that it produces heat, that it is accompanied by 
magnetism, and that under suitable conditions it is attended 
by chemical decomposition and certain optical effects. All 
these we perceive, but the current we do not perceive. It is 
nothing more than a concept, an abstraction, an idea. It 
would be easy to create any number of ideas to save ourselves 
the trouble of closer investigation into physical problems. 
We might account for the flow of water by its aquosity, or 
for the time-keeping quality of a clock by its horologity, but 


—ÀÓ— — dd!!! . 
* * Michael Faraday, his Life and Work,” by Silvanus P. Thomp- 
gon, page 104. 
+ “Michael Faraday," S. P. Thompson, p. 134. 
i P. G. Tait, Recent Advances in Physical Science,“ p. 288. 


that is not science. Clerk Maxwell speaks of the exceed- 
ingly artificial hypothesis of Fechner and Weber, “a com- 
bination of a current of positive electricity with an exactly 
equal current of negative electricity in the opposite 
direction through the same substance,“ and in the 
light of modern theory the single current is but 
a step less artificial. Oliver Heaviside is one of those 
who desires **to assist in abolishing the time-honoured but 
(in my opinion) essentially vicious practice of associating the 
current in a wire with the motion through the wire of a. 
hypothetic quasi-substance, which is a pure invention that 
may well be dispensed with." f This is the answer by one 
of the leading electrical writers of the century to the in- 
terminably reiterated question, What is electric current? 
A pure invention that may well be dispensed with. “I am 
no believer in this fluid,” writes the same author in another 
place. “Its only utility is to hang certain facts together. 
But when one has obtained an accurate idea of the facta, it 
has to hang together; it has served its purpose." 

“The word current is so expressive in common language.“ 
wrote Faraday, that when applied to the consideration of 
electrical phenomena we can hardly divest it sufficiently of 
its meaning, or prevent our minds from being prejudiced by 
it. Ishall use it in its common electrical sense, namely, to 
express generally a certain condition and relation of elec- 
trical forces supposed to be in progression . . . . an axis 
of power, in every part of which both electric forces are 
present in equal amount." 

The use of the word “Fluid,” wrote Maxwell, has been 
apt to mislead the vulgar, including many men of science 
who are not natural philosophers, and who have seized on 
the word fluid as the only term in the statement of the 
theory which seemed intelligible to them." $ 

We can never rid ourselves of the unfortunate word 
“current,” and it will always carry with it the suggestion 
that there is something which flows. The hard-worked 
hydraulic analogy supports that suggestion, and when an 
ampere is compared with a rate of flow of so many gallons 
per minute, the student at once thinks that the element 
of time is comprised in the concept ampere. Further inquiry 
shows him that the gallon is the analogue of the coulomb, 
and he suspects that time is hidden twice over in the ampere- 
hour, and that it need not be there at all. It is commonly 
thought in this country that there is a redundancy in the 
French expression l'intensite du courant.“ We borrowed 
the word current from the French, and failed to retain the 
true idea of an intensity. 


(To be continued.) 


ConnECTION.— On p. 244, second column, line 55, for 
“lent ” read “ leant.” 
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INDIA AS A FIELD FOR ELECTRICAL 
ENTERPRISE. 


[From AN INDIAN CORRESPONDENT. | 


IT is much to be feared that, in spite of the popular idea to 
the contrary, and of the speech by Lord George Hamilton 
some time since regarding the extension of industry in India 
by electrica] means, the actual practical field is a very limited 
one. The reason for this is, that very few practical uses for 
power can be found within reasonable distances of the large 
waterfalls which exist in various parts of Hindustan, and 
electric lighting must of necessity be only confined to the 
large towns on account of the poverty of the people and 
their low standard of comfort. In Calcutta an electric 
lighting company is at work, and its success has been 
very great, but this has been chiefly due to the large use of 
electric punkahs (fans) which have been extensively substi- 
tuted for the old system of punkah-pulling by coolies. The 
lighting part of this company’s load is very small, except 1n 
the cold season, December and January, and is chiefly used 
by the Europeans, There is no doubt that if this company 
supplied lighting only it would not be possible to procure & 
| LET el 

* Clerk Maxwell, “Electricity and Magnetism,” Vol, i., p. 289. 

t “ Electrical Papers," Vol. ii., p. 143. 

i “Experimental Researches,” Vol. i., 1,617, 1,642. 

$ “ Electricity and Magnetism,” Vol. i., p. 38. 
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paying load, as the distances over which the mains have to 
be carried is so great, for there each house is situated in a 
large garden. This remark applies equally to all the pro- 
vincial towns in India, and thus large capital requires to be 
laid ont on mains which would not repay the interest on 
them unless some cheap form of overhead distribution be 
adopted. 

There are a number of contracting firms now in Calcutta 
who carry out wiring of houses and fitting of electric 
punkahs, the number of which is still increasing. The 
electric tramways have recently started in that city, and have 
proved a great improvement over the old system of horse 
traction. 

In Madras, the electric tramways have been working for 
some years, and after many troubles in the first instance 


owing to the adoption of an underground system, they are - 


now working without difficulty by overhead construction. 
There is no public system of lighting in Madras, which still 
uses oil lamps everywhere, except a few isolated private 
planta, as, for example, at the telegraph office. It would 
seem possible that there should be a field for some lighting 
work if carried out in connection with the tramways system. 
The tramways are now in the hands of the Electric Con- 
struction Company, as the attempts to form a local com- 
pany failed to raise the necessary capital. 

In Bombay there is a large scheme for spending 
£1,000,000 sterling in both tramways and lighting, and 
negotiations are still in progress, but matters are at present 
at a standstill owing to litigation between the tramway 
company and the Bombay municipality. When these diffi- 
culties have been overcome there will be a large amount of 
work to be done in wiring and punkah supply, as in Calcutta, 
though there are four electrical firms now doing business 
in Bombay. There are a large number of private installa- 
tions in Bombay, chiefly mills and large business firms. The 
Government Telegraph Department and the railway work- 
shops, the cotton mills, the Royal Bombay Yacht Club, and 
a few firms, have their own plant. 

The two principal power schemes are those on the Cauvery 
a at Sivava Madrum, Mysore, and at Coonoor Cordite 
actory, 

Neither of these schemes have yet started work, but the 
former is now almost ready, and it is expected the work will 
be started on August Ist this year, when the Viceroy visits 
Mysore on the installation of the new Maharajah. 

The overhead transmission line is complete, the plant is 
fixed in the power house, and the switchboard work in the 
transformer houses is now finished. The prospects of this 
scheme are exceptionally good, as the load is a perfect one, 
such as would rejoice the heart of any engineer, viz.— 
24 hours a day and : 365 days of the year ! the reason being 
that the Mysore Gold Fields are continuously at work without 
intermission, excepi for one day a month, when the stamps, 
&c., are cleaned. 

The Kartari Falls, which will supply the cordite factory at 

Coonoor, have a head of 690 ft., but the volume of water 
passing in the hot season of April and May is very small, but 
vill be sufficient for all the power required by the factory in 
all the processes of manufacture of cordite and other 
explosives, 
Several schemes have been suggested—for example, the 
lighting of Simla, power being derived from waterfalls ; the 
working of the Nilgiri Railway, near Coonoor, also by 
vater - power but the great defect in all these schemes is the 
vant of definite load to repay the cost of the initial outlay ; 
and this is just where all the schemes fail, although in the 
two schemes now being carried out the circumstances are 
exceptionally favourable for their success. 

It would seem that the only field in which electrical work 
can be done will be the supply of plant by English manu- 
facturers to contracting firms in the large towns for isolated 
electrical plants in clubs, mille, factories or elsewhere where 
there is a reasonable possibility of there being a remunera- 
ci load and an extensive system of distribution not 

The fact that the whole of the plant at the Cauvery Falls 
Works is entirely of foreign manufacture (American) again 

pointa to the necessity for the British manufacturer to study 

"requirements of the British colonies and dependencies, and 

vour to manufacture what is required. The principal 


reason apparently why this contract was placed with tbe 
American company was because they had had so much more 
experience in large power-transmission plant, and for similar 
reasons the turbines wer obtained from the eminent Zurich 
firm (Escher Wyss). 

The Government of India are taking active steps to intro- 
duce electric punkahs into India, more especially in the 
barracks of large military stations, intending to eventually 
abolish the punkah coolie entirely. They have recently had 
the expert opinion of Mr. A. H. Preece, who came out 
specially to reportion this work, and they have also appointed 
a special Royal Engineer officer to give his attention to this 
question. | 
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TUBE RAILWAYS. 
By W. H. BOOTH. 


WHEN people give evidence for or against any project they 
are apt to make statements that do not bear examination, 
Thus, in evidence before the Committee on tube railways, 
one gentleman, doubtless in perfect, good faith, stated that a 
tube railway under the Heath would damage the Heath, 
drain the subsoil, and injure vegetation. Now, what are 
the facts? It is proposed to bore the tube at a depth of 
200 ft. Hampstead Heath is a heath because it is poor, 
barren, sandy soil ; the capping of the hill at Hampstead, like 
that of Highgate: High Beach, in Epping Forest : Laindon 
Hill, in Essex: and Minster, in Sheppey, being the Bagshot 
sand, which also makes a waste of the New Forest, in 
Hampshire. At Hampstead this sandy capping is probably 
80 ft. thick. Below it is the London clay, extending 
probably 360 ft., and there is a further 40 ft. of the plastic 
clay below this. Consequently any tube at a depth of 200 ft., 
as proposed, will be entirely in clay, which will close round 
the tube like putty, and is so dry that it is practically water- 
less, except in occasional lenticular beds of sand. To 
return now to the drainage of the subsoil, so much feared by 
the witness. The whole of the Bagshot on Hampstead 
Heath is so pervious to water that this sinks right 
through to the top of the London clay. The clay is 
impervious, and when the water gets down to the top 
of the clay, it travels along its upper surface and finally 
emerges into daylight at the junction of the clay with the 
sandy beds above, and it finds its way into Hampstead Ponds, 
which it leaves as the River Flect and flows into the Thames 
under Blackfriars Railway Bridge. At least it does so when 
a sudden heavy rainfall enables the storm overflow to act, 


Otherwise it flows along the main sewer to Abbey Mills. 


A few months since it reasserted its title of a river 
by bursting into the railway in Farringdon Road, and filled 
it 18 ft. deep. 

The subsoil of Hampstead Heath is, and has been, 
effectually drained by nature for probably thousands of 
years, and it is rather ignoring geological facts to 
come before a Committee and talk about draining Hampstead 
Heath, which is what it is, because it is of such stuff as is 
naturally drained. The tube railway cannot affect the 
welfare of a single sprig of moss on Hampstead Heath, 


A LARGE INFLUENCE MACHINE. 
Bv H. S. ALLEN, 


THE present article is a description of a large influence elec- 
trical machine of the Wimshurst type recently presented by 
Lord Blythswood to the Royal Infirmary, Glasgow, The 
machine is in all respects similar to four others constructed 
about 10 years ago in accordance with Lord Blythswood’s 
designs. The objects kept in view in designing them were 
to secure adequate strength in the working parts, and easy 
manipulation in taking the machines to pieces for cleaning 
or repair. These four machines have been in constant use 
in the laboratory since they were made, and have never given 
the slightest trouble. As the requirements referred to seem 
to be conspicuously lacking in many of the machines on the 
market, while there is a probability that large machines of 
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this type have an important future before them, it has been 
thought worth while to publish a detailed description. 
A general idea of the apparatus may be obtained from the 
photographs (figs. 1 and 2). The instrument has 40 plates, 
each 3 ft. in diameter. These are arranged in two sets on either 
side of the central column, each set containing 10 pairs of 
plates, The plates are driven by belts from pulleys on the 


Fic. 1l.—CowPLETE INFLUENCE MACHINE. 


lower shaft. Except at the ends of a set, each belt drives a 
pair of plates, and the alternate belts are crossed so that 
opposed plates rotate in opposite directions. 

The stand of the machine is shown, drawn to scale, in 

fig. 3. It is constructed of mahogany. The framework 
forming the base consists of two longitudinal beams, 4 in. 
deep and 2} in. thick, joined by three transverse ones having 
the game cross-section. Each of these transverse beams 
carries at its centre a vertical standard 28 in. high, to 
support the main shaft of the machine. 
The central standard alone is per- 
manently fixed to the beam which 
carries it; those at the ends can be 
removed by unscrewing the brass knee 
pieces which fix them to the beams, 
and sliding them in à direction 
parallel to the shaft along wooden 
tongues fixed in the beams. In this 
way the shaft with the plates attached 
can be left supported by the central 
standard, and the plates themselves 
can then be slipped off the shaft for 
cleaning or repair. 

On the top of each longitudinal 
beam rests a flat board 11 in. wide, 
running the whole length of the 
machine. These boards carry the 
stands of the prime conductors. 

The machine has two steel shafts, 
the driving shaft and the main shaft ! 

which carries the plates. The former | * 
is 7 ft. long and 13 in. in diameter at l : 
the centre. At the ends it is turned N 
down to 13 in. to fit the brass bushes A 
which form ite bearings. The bushes 4 
are fixed to the transverse beams, the 
base of each standard being provided 
with a hole large enough to admit them. 
One end of the shaft is left long i 
cnough to project through the case of the machine and carry 
a driving pulley. Each half of the shaft carries a set of 
11 wooden pulleys, 8 in. in diameter and 2 in. apart. For 
simplicity each set of 11 pulleys is built up intoa solid block 
fig. 5). 
The upre: shaft is 5 ft. long and 1} in. in diameter in 
the central portion. The ends are turned down to 4 in. 
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for the bearings, and the extreme ends are screwed 3 in. in 
diameter. The shaft is borne by three brass bushes fixed 
on top of the wooden standards already described. On this 
main shaft run the 22 brass pulleys which carry the plates 
of the machine. These are divided into two sets of 11 each 
on either side of the central standard. Every pulley except 
those at the end of each set carries two plates; the end 
pulleys, four in number, only carry a single 
late, 
i The design and construction of these 
pulleys, and the method of attaching the 
plates to them, together constitute the 
most important mechanical feature in the 
whole of the work, for on these the machine 
depends for easy running und for durability, 
The usual plan of cementing the glass 
plates to a boss of wood or ebonite is only 
suited to machines of a small size. 

One of these pulleys with its attach- 
ments is shown in fig. 4. "The parts are 
ull turned from brass castings. The pulley 
itself consists of a  three-spoked wheel, 
4 in. in diameter, with a hub in the form 
of a brass tube, 2 in. long. The inside of 
the tube is turned to fit the spindle; the 
outside is screwed at each end to receive the 
nut which secures the glass disc. The 
disc is held between the nut and the 
washer shown in tbe figure. A ring of 
cloth stamped to the proper size is fastened 
to the face of the nut, and another ring 
is fastened to the face of the washer so as 
to prevent contact between the glass and 
metal surfaces. With the same object 

the hole in the glass plate, 3 in. in diameter, is made 
larger than the corresponding fitting on the nut, and 
the space between is filled with a thick ring of vegetable 
fibre, which serves as a bedding for the disc. In order to 
obviate all risk of the nut becoming slack in consequence of 
any sudden jerk in the motion of the machine, a short steel 
pin is fixed into one of the spokes of the pulley and fits into 
holes in the washers, thus preventing any motion of rotation 
with reference to the pulley. 
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Fra. 2.—INFLUENCE MacHiNE wits PLATES REMOVED. 


As it is impossible to obtain all the glass discs of exactly 
the same thickness, the thickness of the washer may require 
to be diminished in some cases when the plates are fitted on. 

To bind up the nut a simple key is required with two 
projecting stads fitting into holes in the face of the nut. 

The glass used for the discs is described in the trade as 
selected flat 15 oz, sheet-glags, of British manufacture. It 
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was supplied in square sheets by Messrs. Malloch, of Glasgow. 
The first operation is to bore out a central hole 3 in. in 
diameter. A simple tool for the purpose may be formed 
from a short length of copper tubing of the required 
diameter by filing a number of notches round the circüm- 
ference at one end of the tube, to form coarse teeth. This 
cutter may conveniently be mounted in a vertical drilling 
machine. In order to avoid breakages in the process of 


Fig 3—Sxrcrion AND HALF PLAN or STAND. 


boring, care must be taken that the surface of the plate is 
exactly at right-angles to the axis of the cutter, and it is 
somewhat safer to use sand instead of emery. After it has 
ben bored, a circular disc 3 ft. in diameter is cut from 
the plate with a glazier’s diamond, by mounting it on a turn- 
table. The edges of the plate are then ground to remove any 
sharp corners. 
INCHES 
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Fic. 4.— DETAILS OF POLLEY. 


The discs were carefully cleaned, and whilst warm were 
given two coats of varnish. The varnish was prepared by 
disolving the best orange shellac in absolute alcohol and 
allowing the sediment to settle. A clear and transparent 
surface resulted from this treatment. Sixteen sectors of 
thin tinfoil were attached to one face of each plate. These 
sectors were 6 in. long and tapered from 1} in. wide at the 
b'oader end to $ in. at the narrower end. 

The arrangement of the neutralising brushes and of the 
prime conductors is best seen in the photograph of the 
machine with the plates removed. The neutralising brushes 
ate carried on two pairs of brass tubes, 1 in. in diameter, 
extending the whole length of the machine. These tubes 


are supported by flat brass strips pivoted at their centres on 
the upper shaft, and so forming the arrangement in the shape 
of the letter X at each end of it. The angle between the 
limbs of the X may be adjusted so as to give maximum 
efficiency. "The neutralising rods and their supports may be 
easily removed by unscrewing the nuts which secure them. 
The prime conductors are large, so that their appearance 
may be in keeping with the rest of the machine. Each con- 
ductor rests on two varnished glass pillars 14 in. in diameter, 
and is further supported by a glass stay, one end of which is 
fixed to the central standard of the machine. The conductor 
may be turned about a horizontal axis in the direction of its 
length, as may be seen from the photographs, so that the 
collecting combs may be turned aside out of the way of the 
lates, . | 
j The machine is enclosed in a glass case large enough to 
admit the entrance of a workman for the purpose of oiling 
or cleaning the parts. When the machine is at work, the 
air inside the case is being constantly changed by ventilating 
fans driven by the same motor (of about 4 m.r.) that runs 


Fia. 5.—ELEVATION OF STAND AND SgcCTION OF DRIVINd PULLEY. 


the machine. It is advisable that the ventilating process 
should continue for some time after the excitement has 
ceased. The air supply is kept as far as possible dry and 
free from dust. 

It may be of interest to add a few details as the perform- 
ance of a machine of this size. Tested on a very damp day, 
it gave a torrent of sparks from 12 to 15 in. in length. 
When used to charge a large condenser of capacity approxi- 
mately 15 microfarad to a potential high enough to spark 
‘across a gap 7°5 mm. in length, it gave a spark once in every 
6 seconds, If the discharge is taken between points instead 
of spheres, very fine brush effects are obtained by scparating 
the terminals beyond the sparking distance, a feature which 
seems likely to render the machine valuable in therapeutics, 


TRANSMISSION OF ELECTRICAL DIS- 
TURBANCES. 


By RANKIN KENNEDY. 
Wrru many others I had a hope that Mr. Marconi, in his 


recent lecture on his space signalling experiments, would 
have at least attempted to explain how waves similar to 


light waves can be propagated round a corner. 


It is easy enough to conceive of waves travelling in a 


Straight line as light does, and even piercing brick walls, 


and no doubt, from the experiments of Hertz and others, 


there are many proofs that electro-magnetic waves are 


generated, under some conditions, which do travel like light 
in straight lines; but, fortunately for Marconi and others, 
there seems to be a transmission of electrical disturbances, 


oscillations, or waves, or whatever one may choose to call 


the phenomenon, which does not proceed like light, a mode 
of electrical transmission not yet dreamed of in the Max- 
wellian theory. 

The moment Marconi proved that the earth’s curvature 
did not impede his signals, the Hertzian wave theory 
became useless as an explanation of the results, 

It may be enough for a practical man to be satisfied with 
the results, without inquiring too closely into the modus 
operandi of the system; but in this case we have had the 
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radiating theory go positively put forward, and the language 


of optical science persistently used to explain what proves to 


be nothing akin to light or heat radiations, and quite 
different from optical effects, that we naturally look for some 
explanation of the remarkable deviation from theory in the 
practical results. | 

* The results are much more closely related to acoustical 
science, which treats of the disturbances in a gaseous, liquid 
or solid medium, travelling in all directions; for instance, 
a bell or whistle powerful enough, could not when sounded 
have its disturbing effects impeded by the curvature of the 
earth ; the surrounding atmospheric air would transmit the 
disturbance round the corner, as it were. Therefore, I am 
driven to the conclusion that the disturbance set up by 


Marconi’s apparatus is not propagated rectilinearly, like 


light, but is an electrical disturbance of the earth’s electrical 
atmosphere, and that, if powerful enough disturbances are 
set up, they can be detected anywhere on the globe. 

A writerin the Electrical Review, of New York, seems to 
have had the same idea, and perhaps others may. At any 
rate, it is quite as plausible as the rectilinear radiation light- 
wave theory, and better fits the facts as found by actual tests 
on the globe. Experiments on a small scale are difficult, but 
they are all resulting in confirmation of the transmission of 
electrical disturbances through the earth’s surrounding elec- 
trical charge, or polarised atmosphere. 


CORRESPONDENCE. 


The Earthing Question. 


Your article last week on the question of the earth return 
induces me once more to take up my pen to deal with this 
question. | 

Papers have been read from time to time, no doubt of 
great importance, on the improvements in dynamos, cables, 
and every other matter connected with electric lighting and 
power transmission, but the most important question as far 
as the public is concerned, viz., that of the electric wiring of 
their houses on the safest, and at the same time, the cheapest 
system, seems to have been utterly neglected. 

The tendency of the present practice appears to me to be 
directed on wrong lines, both as regards safety and cheap- 
ness, and also the principles upon which these desiderata 
depend are entirely overlooked and misunderstood. 

When many years ago I first brought out my patent 
system of adopting the continuous metallic return, the idea 
was looked upon with horror by many engineers. 

Even the idea of having the two wires insulated inside a 
metallic covering was looked upon as most dangerous. In 
the course of time, perhaps, no doubt, due to the appreciation 
of the fact that if the two wires could be put through 
metallic fittings, there would be no harm in introducing the 
same wires through metal tubes, and the idea of a metallic 
covering was gradually accepted ; but the important prin- 
ciple of having this metallic covering absolutely continuous 
and intact was altogether overlooked. ` 

As regards safety, I defy contradiction when I state that 
if the wires are thoroughly and continuously protected by a 
metallic covering throughout, the same outer covering being 
earthed, it is practically impossible for overheating or fire 
to be caused. 

In practice, however, what do we find—viz., that the 


tubing or metallic covering, instead of being intact, is put 


in in the form of what is known as a “split,” admitting to 
the wires the corrosive alkaline action of the lime or cement, 
&c., in which it is embedded. 

Even in cases where the whole of the wiring of the house 
is done with tubing it is often not thoroughly earthed, nor 
can the joints in the said tubing be considered as electrically 
complete. | 

In many cases the wiring by metallic covering is only 
partially carried out; and, in my opinion, this constitutes 
the greatest danger, for if from any cause the insulation.of 
the wire gives way, the metallic covering at once becomes 
electrically charged ; and if in contact with damp wood the 
result is that charring, if not a worse effect, is produced. 

Cases of fire produced from this cause have come under 
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my own special knowledge ; and cases where the wiring has 
* perished ” through the use of the open tube above referred 
to, has more than once been reported in your paper. In one 
particular case, the whole of a large installation had to be 
entirely re-wired on account of trouble arising from this 
cause. 

Further, with regard to the question of the earthed or 
bare return, the adoption of this principle, in my opinion, is 
the only one by which both safety and cheapness can be com- 
bined. In your article you state that engineers do not seem 
willing to grasp the nettle firmly. I can only say that I 
grasped the nettle firmly long years ago, and that it has not 
yet stung me. On the contrary, I have used this method of 
wiring with the metallic covering and bare return for eight 
years; and in every case with complete success. All the 
private installations which I have carried out are wired by 
this method, in addition to which, in a small town of some 
6,000 lamps, this system has also been introduced ; and 1 
think I may claim that if there had been any sting in the 
nettle it would have been felt before now. 

In addition to my own practical experience, I have never 
yet seen put forward by any electrical engineer with whom I 
have discussed the matter any really sownd objections to the 
adoption of the earthed system. The supposed bogies of 
condensation and electrolysis are, as are most bogies, entirely 
imaginary, and absolutely do not exist in practice. The 
proof of the pudding 18 in the eating. 

Sirs, I am doubtful whether, after all these years, any good 
can follow your invitation to discuss this subject in your or 
any other electrical paper, but if the question of the safest 
and most inexpensive method of wiring were taken up seriously 
by, say, the Institution of Electrical Engineers, or by a 
committee of engineers appointed for the purpose, I should 
only be too happy to lay before them my experience of the 
advantage and success to be gained by the adoption of the 
earthed system of wiring. 

R. Frederick Yorke. 

Stirling, August 11th, 1902. 


In your issue of last Friday, you invite discussion on this 
subject, so that perhaps a few remarks may not be amiss, 
from the station engineer’s point of view. 

Your correspondent, “ F. B.,“ in his diagram No. 2 (your 
issue of 18th ult.), appears to understand Mr. Proctor's 
proposal to be to establish intentional earth connections doth 
at the generating station and on the distributing system ; but 
this is obviously impracticable unless extremely heavy 
neutral factors be laid between the station and the dis- 
tributors, which would defeat your editorial suggestions of 
the 18th inst., in the way of cheapening the supply. 

I will not, therefore, discuss this further, but will turn to 
what I understand Mr. Proctor’s own suggestion to be, viz, 
to make an intentional “ earth " over part or whole of the 
distributing system only. 

The position I wish to defend is that the connection with 
earth must be under control, and that, too, through a 
reasonable and constant resistance. Most station engineers 
working with the three-wire system will, I feel pretty sure, 
prefer that the earthing be at the station ; but if the tolera- 
tion of an ov/side earth connection is to meet with any favcur 
whatever at their hands, it must be one that is under control 
aud of constant amount. 

Lack of time prevents my going more fully into these 
reasons now, but they are based on experience. 

The question I put to you, Sir, is, then, the following :— 
If it were granted that an outside, properly-controlled, con- 
stant “earth” (with all its inconveniences to the station 8 
working) might be tolerated on the distributing system, 
would it help matters as regards your proposed employment 
of concentric or other forms of cheap wiring ? 1 

I doubt it; because, if the area covered by the distri- 
butors be at all large, it will be necessary to put so much 
additional copper in the neutral distributors (to avoid the 
troubles of so many partial “ earths ” in the distributing 
system) as will probably quite compensate, or more than 
compensate, for the saving in house wiring. 

Again, it would be necessary for the station engineer te 
insist on a minimum insulation resistance even on the 
outer“ of the concentric system of wiring, as otherwise 
the controlled “earth " on the distributing system would be 
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a farce, it being entirely swamped by the number of partial 
4 earths in parallel with it, and out of control. 

The gain, then, to the wiring people will only be slight, 
and will be more than counterbalanced by the increased 
expense of heavier neutral distributors. 

My next point against your proposal to use an uninsu- 
lated outer” concentric wiring largely, is that if such a 
system could be tolerated, it plunges the station engineer 
hopelessly in the dark as regards the conditions of his 
feeder and mains. At present it is possible, by having a 
reasonable resistance (say, 2:2 ohms) between the neutral 
and the station-controlled * earth " connection, to measure 
the approximate state of insulation of the mains and feeders ; 
but if we introduce an uncontrollable dead “earth” in the 
distributing system, there is no known method of readily 
measuring the insulation resistance of the “outers” of the 
three-wire system ; nor, in my humble opinion, is it possible 
to devise such a method. I say this advisedly, having given 
some attention to this point. 

Apart from this, a greater leak on one side of the system 
than on the other would mean a perpetual and uncontrollable 
loss of current, as Mr. Alex. Russell has shown us. 

Such loss of current might be quite serious. , 

On reasons of safety, again, I should like to urge the 
impracticability of your proposal, Perhaps on a future 
occasion I may be able to say a word or two about this 


aspect of the case, 
Unearthed. 


[We have received a letter from a correspondent who 
signs himself * P.D.," but who omits his name and 
address, —Eps. ELEC. REv.] 


The Standards in Ewing’s Hysteresis Tester. 


In the testing of iron or steel stampings for hysteresis by 
means of my hysteresis tester, the hysteresis of the sample is 
found by comparison with two or more standards whose 
hysteresis is known, Experiments which have recently been 
made here, lead me to doubt whether in all cases the 
standards maintain their quality so well as I have hitherto 
supposed, and it now appears desirable that users of the 
instrument should see that the values of the hysteresis which 
they assume in their standards are checked from time to 
time. If this precaution is taken, the apparatus may be 
relied upon to give consistent and accurate results. 

I would advise nsers of the instrument, if they have not 
recently had their standards re-tested, to do so. 

J. A. Ewing. 

Engineering Laboratory, Cambridge, 

August 11th, 1902. 


The Salary Scandal. 


Kindly permit me to point out that the pathetic wail of 
jour correspondent ** Esperan " is no isolated voice crying in 
the wilderness. It is all understood by hundreds of 
qualified electrical engineers, who, too, have had laborious 
days and more laborious nights. | 

It is a question that has also perturbed the minds of elec- 
trical engineers in the United States for some years, but 
when I tell your readers that some 2,000 successful students 
leave the colleges and technical schools of that country 
every year, qualified in every detail, from the expert 
handling of the stoker's shovel to the commercial managing 
of station accounts, it will be self-evident that the remedy is 
Jet below the horizon of a remote future. 

It is a state of things accurately foreseen by Herbert 
Spencer when he first expounded his doctrine of the survival 
of the fittest. It is an inexorable law made more inexorable 
still by society as at present constituted, as hopeless of repeal 
as would be the task of a man who had fooled himself into 
the belief that he could stem the torrent of Niagara with a 
salt spoon, 

I do not say that the fittest always survive with regard to 
the “merely formal advertisement,” for here the candidate 
might be the most unspeakable duffer, but fittest by virtue of 
his having a unanimous vote of the Electricity Committee 
already ent and dried when the respective merits of the 

ürdred-and-one applications are adjudicated upon. 

d the irony of it all! To think that, after our 
laborious days and midnight oil to fit us for scientific 


pursuits, our merits will sooner or later (in order to 
achieve the just reward of our toils whilst other men slept 
ordrank or joined in the chorus of the latest comic song 
extolling lazinesg and the virtue of luck) have to be sorted 
out by the tinkers and tailors, pork butchers and pawn- 
brokers, confectioners and cats’ meat dealers—all commend- 
able occupations in their way, but entirely foreign to 
electrical engineering. 

In conclusion, let me say what a poor commentary it is 
upon the Prince of Wales’s exhortation to Wake up!” 
when those who are already awake—and their name is 
legion—can at the best only hope for prices like the one 
advertised by Tonbridge. | 

Arc. 


South Shields Electricity Accounts. 


0 

I notice in your last issue an extract of the article which 
appeared in the Local Government Chronicle commenting on 
the electrical undertaking of the South Shields Corporation, 
and I would point out to you that the statement made therein 
regarding the accounts being unsatisfactory and misleading, 
also that the expenditure incurred and paid out of the rates 
was suppressed, is, to say the very least, incorrect. 

Year after year, since the commencement of the under- 
taking, all contributions from the rates and all deficits have 
been clearly shown in the published accounts of the borough, 
these deficits and calls from the rates being only too obvious 
to those interested in the undertaking. 

I herewith send you copy of the last issued abstract of 
accounts. If you will refer to the abstract you will at 
once see the deficits and contributions from the rates since 
the commencement of the undertaking, and thus confirm 
my remark that the statement of the author of the article 
which appeared in the Local Government Chronicle is abso- 
lutely false. 

I may say a copy of the said article appeared in the Sies 
Gazette, and at the Council meeting, held on the 6th inst., 
the article was most strongly censured: the same being an 
insult to those officials who, during the different periods in 
question, had compiled and audited the Borough accounts. 

Regarding the remarks of the author of the article referred 
to, re depreciation, it would be absurd to give his statement 
a moment's consideration, Trusting to see the due publi- 
cation of this disclaimer, 

J. H. Cawthra, 
Chief Engineer. 

Borough Electrical] Engineer's Office, 
Holborn, South Shields. 

August 9th, 1902. 


[The statement of accounts appears to be clear enough, the 
amount contributed from the rates being plainly set forth. 
But there is no allowance for depreciation, —Eps. ELEC., 
REv.] | 


CURRENT SPECIFICATIONS. 


CIII.— ELECTRICAL EQUIPMENT OF SECTIONS OF 
NORTH-EASTERN RAILWAY. 


SUMMARY. 
Extent of Contract.—Two specifications have been issued, one 


No. go asking for high-pressure cable and sub-station equipment, 


the other, numbered No. 175 requiring electrical equipment of 


coaches and permanent way. 

Lines to be Electrically Eguipped.— (a) Newcastle Central Station, 
vid Wallsend, Percy Main, Tynemouth, Whitley Bay and Gosforth 
to Newcastle Central, a distance of 20 miles 1,676 yards; (b) New- 
castle Central Station to Percy Main station vid Heaton, Byker, St. 
Peter's, Walker, Carville to Percy Main, a distance of eight miles: 
(c) Heaton to Benton, a distance of 2 miles 1,670 yards; (d) Gos. 
forth to Ponteland, a distance of 6 miles 1,628 yards; (e) Quayside 
goods line for goods traffic only, a distance of 1,210 yards. 

Total Length.— About two miles of four-line track, four miles of 
single-track, and 35 miles of double-track. About 80 cross-over 
roads are also to be provided for. 

Number of Coaches.—The necessary equipment for 50 motor 
coaches and 36 trailer coaches is also to be provided. 

Number of Locomotivcs.—Two electrical locomotives are to be 
supplied for use on the Quayside goods traffic branch line. 

Supply of Power.—Power will be purchased by the Railway Com- 
pany from the Newcastle-upon-Tyne Electric Supply Company, 
who will deliver it as high pressure three-phase current at 40 cycles 


per second, 6,000 volte, at sub-statious in positions to be agreed upon, 
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Type of Transforming Apparatus.—May be either motor-gene- 
rators or transformers working in conjunction with rotary con- 
verters. 

Site of Companys Power House.—The energy will be generated at 
the new power hovure of the Newcastle- on-Tyne Electric Supply 
Company at Riverside, supplemented, if necessary, from the exist- 
ing Neptune Bank power house. All high pressure cables supplied 
under this epecification to connect with Riverside power house. 

Type of High Pressure Cables.—To be suitable for use on 6,000-volt 
circuits, lead-covered, laid solid in bitumen or similar compound 
contained in earthenware troughs. 

Pressure Test for Cables.—Three times working pressure at factory, 
twice working pressure after being Jaid and jointed. 

Type of High Pressure Siitchgear.—To be of oil-break type, no 
exposed high pressure parts being allowed on front of board. 

Permissible Temperature Risc.— All transforming apparatus, when 
running continuously, to maintain temperature as measured by 
thermometer within 40° C. (72° F.) of atmosphere. To carry 25 
per cent. overload for one hour without undue riee:of temperature. 

Working Voltage.—Any voltage approved by Board of Trade up 
to 650 volte direct current, as preferred by contractor. 

Method of Collecting Current.— A third rail must be laid alongside 
the existing track to carry energy to the trains. It is open to 
contractors to employ the rails tor the return current if they so 
desire. 

Tyre of Train.—Each train will consist cf three coaches :— One 
motor coach to seat 60 passengers. One trailer centre coach to seat 
64 passengers. One motor coach to seat 80 passengers—a total of 
204 passengers per train. 

Approximate HW ciyht of Train.—Sixty tons fully loaded, but with- 
out electrical equipment. 

Average Speed. Requtred.—Twenty-two miles per hour, includirg 
20-second stops at stations. 

Ultimate Service of Trains.—Forty-seven trains distributed at 
different points en route. 

Tupe of Equipment, —Each motor coach of the passenger trains to 
be equipped with two motors, and to be operated on the multiple 
control system. 

Rated Load of Motors.—To be the maximum load which can be 
carried by motor for one hour continuously witkout temperature 
rising more than 75* C. (135° F.) above surrounding atmcepbere. 

Coaches. — The ccaches will be constructed by the railway com- 
pany, who will aleo supply the trucks for the trailer coaches. 

Cuarantee.— Ihe contractor shall state what number of B.O.T. 
units will be required by a train travelling the 20 miles 1,676 yards 
round trip viá Tynemouth in 60 minutes with 20-second stops at 
stations. 

Weight of Goods Trains.—The weight of the trains to be drawn up 
the Quayside Branch incline will be 150 tons. 

Frequency of Service on Quayside ranch. Six trains per hour. 

Capacity of Gocds Locomotives—Two locomotives are to be 
provided capable of starting with a fully-loaded train on an incline 
of 1 in 27. 

Time of Completion.—The whole of the work to be completed 
within 12 months from date of acceptance of tender. 

Penalty for Late Complction.—One per cent. of contract price for 
either eection for each week late. 

Specified Terms of Payinent.—Up to 80 per cent. of value of con- 
tract work as completed, 10 per cent. on acceptance by engincers, 
and 10 per cent. 12 months later. 

Specified Term of Maintenance.—Twelve months from date of com- 
pletion for either cection. 2 

Stipulation as to Wages to be Puid to Workmen.— None. 

Stipulation as to Conditions of Lalour. None. 

Arbitration Proposals.— Limited, see comments. 

Date for Sending in Tenders.—October 7th, 1902. 


These specifications have been prepared by Mr. Charles H. Merz’ 
who bas been chogen by the North-Eastern Railway Company to 
act as engincer for the purpose of this contract. 

In many reepects these specifications are of great interest. 
Hitherto in this country the battle as to the best system of locomo- 
tion to adopt for suburban railway work has been mainly fought 
underground. With the exception of the Liverpool Overhead Line, 
a special undertaking, it has been in connection with London Tube 
Railways, the well-known and much-abueed London Underground 
lines, and the Mersey Tunnel Railway that the victories of electric 
traction have been won. During the past year or two there have 
been many complaints at the meetings of the great railway com- 
panies and in Parliamentary Committee rcoms as to the disastrous 
effect vpon local railway receipts of the competition of the various 
networks of electric tramways which have been completed and set 
to work. The approaching completion of the Tyneside Light Rail- 
ways, which will electrically connect several of the Tyneside towns 
by private routes, permitting of the employment of comparatively 
bigh speeds for the trame, has roused the North-Eastern Railway 
into action. Acting up to its high reputation for progress, it is the 
first of the great railways to boldly meet competition by adopting 
electrical traction over a considerable portion of its lines. On 
about 40 miles of track the passenger traffic will, in future, be by 
means of electrically-propelled trains, and we shall have the oppor- 
tunity of examining the effect, upon ordinary railway working, of 
the substitution of electric for steam locomotives. That both rail- 
way and tramway companies should purchase their energy from 
the same company, and that in all probability it will in part 
be transmitted along the same mains, is only one of the amusing 
features of a particularly interesting situation, the full meaning of 
which can only be fully appreciated by those versed in the intri- 
cacies of local conditions, 


We have, however, only congratulations for the Newcastle-on- 
Tyne Electric Supply Company in securing such a valuable customer, 
and can assure them that the character of their load factor, no less 
than their total output, will soon be the envy of nearly every otber 
similar undertaking in the country. The railway company, in 
adopting electric traction, have appreciated the need for a faster 
service. The mean speed specified to ke attained is 22 miles per 
hour, including an allowance for stops at every station of 20 seconds 
duration, or, taking the average longer stops at the principal statione, 
a schedule time of one hour for the entire journey round the Tync- 
mouth loop, a distance cf nearly 21 miles. This willbeanimprove- 
ment of from 10 to 12 minutes upon the present scheduled time for 
practically the same journey. The specifications for the work to be 
done are, in many respecte, very incomplete. So much is left to the 
discretion of the tenderer that it will be extremely difficult to make 
any comparison of the offers received. 

No attempt has been made to give the slightest hint as to the 
power which will be required on the line, and the location, as well 
as the size of the sub-stations je, in many cases, left entirely for the 
tenderer to decide. Under these circumstances, it is imporsible for 
anyone to cend in a full tender for the bigh tension cable and sub- 
station equipment section unless they work in conjunction with 
ecme firm who are tendering for the electrical equipment of the 
ccaches and permanent way, and so obtain information as to the 
number, size, and location of the sub-stations. 

We much regret that such an important specification should have 
been issued in this manner. While it should have been left open to 
tenderers to make any alterrative proposals they desired, it was 
certainly, in our opinion, the duty of the consulting engineer to lay 
down such conditions as to size and location of sub-stations, normal 
output of motors required for the motor coaches and electric loco- 
motives, the approximate size of the transforming units at the 
various sub-statione, and the current transmitting arrangements, that 
the main cffers of each tenderer would be made on the same 
basis and would be directly comparable with each other. If by any 
variation from the engineer's wishes, apy economy, eitber in capital 
outlay or improvement in working costs could be effected, these 
could still have been brought under the notice of the railway 
company as an alternative for consideration before arriving ata 
final decision. 

While in one respect the specifications are remarkable for the 
manner in which the consultivg engineer has succeeded in effacing 
all trace of bis own personality, another feature is extent of 
the information required, rot alone frcm tbe successful con- 
tractor but frcm all tenderers. Thus in the section relating to the 
equipment of the coaches ard permanent way no less than 40 heads 
are given upcn which either full infcrmation or earefully-prepared 
Grawings are required. Jn fact, the documents read more like 
examination papers than business specifications. We know that 
there are a number of firms cf such eminence in this country that, 
given the essential conditions of asketch of the profile of the line, 
the mean speed to be attained, together with the length of ttops to 
be allowed, the weight of the trains and tbe frequency of the ser- 
vice, they could and would submit proposals and estimates ef coet 
for the equipment cf any section of a linc; ard the railway com- 
pany in tre present instance will doubtless receive a number of 
euch ccmplete and reliable proposals. "TLese offers will, however, 
be expensive to prepare, and will be based, not upon specific lines 
of requirements laid down in the specification, but upon their own 
expefience and technical knowledge, taking as tke only guide the 
elementary conditions mentioned above. 

We bave on many occasions spoken strongly against the practice 
of consulting engineers in their specifications to binding down 
tenderers to details of construction, and exact ou:"uts and types of 
machines that they are precluded from givine w. heir possible 
clients the advantage of standard types. We, lo v««cver, are equally 
of opinion that the function of a consultant .3 so clearly to specify 
the ends to be accomplished, and the means by which they 
should be gained, that the main offers of all tenderers are based on 
the same lines and are directly comparable, the option being at the 
same time given to the tenderer to make, if he so wishes, alternative 
offers of his own proposals. 

The general conditions are on the whole acceptable. Tenderers 
should note that the possible penalty for delay in completion may 
be serious, since it is 1 per cent. per week of the full contract sum 
foreach section. The date of completion, pericd of maintenance 
and terms of payment are satisfactory, but attention should be given 
to the limited cbaracter of the arbitration clause. All questions as 
to delay or interpretation of drawings or specification may bo 
referred to an independent arbitrator, but all other questions are 
to be decided by the engineer, We advise that an attempt be made 
to mcdify this on the lines laid down in the draft Model Con- 
ditions issued by the Institution of Electrical Eugincers. 


LEA. 


LONDON ELECTRIC SU PLT CORPORATION t. GREENBERG & LAKE. 


Ix the Westminster County Court on Thursday last week, his 
Honour Judge Woodfall bad before him an important case affecting 
free wiring agreements. The plaintiffs sought to recover from 
Mesers. Greenberg & Lake two years’ minimum rental of the 
use of electrical fittings at 105, Queen's Road, Peckbam, S.E. 

Mr. Harrison Ainsworth, who appeared for the plaintiffs, ex- 
plained that his company had an agreement with (Lc defendants to 
fit up, by the Free Wiring Company, an installation, al. d one of the 
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terms of the contract was that defendants should pay a minimum 
rental of 1d. per light for five years, That was to cover, or in some 
measure reduce, the cost of putting in the installation. Defen- 
dants' solicitor said their defence was that the company were asked 
to remove the fittings, and partly did so.—Mr. Ainsworth said that 
did not matter. There was the case of the London Electrical 
Supply Company v. Priddis, which laid down that go long as they 
had the right to us? the fittings they must pay.—Mr. Lake deposed 
to the frequent failures of the light supplied by the plaintiffs, and 
in consequence of that gas was taken, for which the fittings cost 
taem £60. The company was asked to take away the fittings, and 
took the arc lamps and subsequently the meter. Even had they 
wanted to do so they could not have used the supply without a meter, 
though the 60 lights were still there. Evidence on behalf of 
the company went to show that as the current was not used, the 
lamps, which were expensive, were taken away. The meter would 
not have been taken away unless they had been asked, but they 
could not speak positively. | 

His Honour, in an exhaustive judgment, found for the defendants 
with costs. The facts here were quite different from those which 
counsel had cited, where the defendants could have made use of the 
fittings, but here the defendants could not, as the meter was taken 
away. Besides, the contract was for the use of the fittings. Had 
the defendants had the use of them? The answer was that they 
had nof. Plaintiffs, when told to remove the fittings, had 
declined, but not only did they take away the lamps, but the meter. 
He bad nothing to do with the Wiring Company. Even when they 
took the meter away, they might have protected themselves, but 
they did not. He should, if necessary, have been prepared to find 
that the plaintiffs acquiesced in putting an end to the agreement, but 


be did not think that necessary. The claim eays: , It is for the 


ue of the installation.” If defendants had not the use of the 
installation, it was neither law nor common sense that they should 
be asked to pay for it. The judges, in deciding the case of Priddis, 
didnot mean to say that they must pay if the installation was 
defective. Plaintiffs could appeal if they liked. 


NarrioxaL ELECTRIC WIRING Company, LIMITED, v. Davis, 


JUDGE ADDISON, K.C, Bitting at Greenwich County Court on 
August let, had before him a case in which the National Electric 
Wiring Company, Limited, sved T. M. Davis, a chemist, of 241, 
Lewisham High Road, for £25 158. damages for alleged wrongful 
conversion of an electric light installation fitted by the plaintiffs in 
the premises now occupied by the defendant. It appeared that the 
plaintiffs agreed with a previous tenant of the premises to fit u 
the installation on the free wiring system, tne tenant to have the 
right to purchase after astipulated period. Defendant's predecessor, 
owing rent, left behind certain fixtures, and these became the 
possession of the defendant by agreement with the landlord, who had 
no knowledge of the agreement of the plaintiffs with the previous 
tenant. On being informed of the agreement, defendant claimed 
the installation, but informed the plaintiffs that they could take it 
away, as he had an estimate from an electrical engineer to put in an 
installation for £6. The plaintiffs continued to supply the current, 
and the defendant, hearing nothing further of the matter, concluded 
that they had dropped their claim. 
Judgment was entered for thc defendant. 


SANDOWN Gas COMPANY v. SANDOWN ELECTRIC LIGHT COMPANY. 


Tun Sandown Electric Light Company is the defendant in an 
action instituted by the Sazdown Gas Company, which seeks to 
recover £22 183. 4d, the value of 110,000 cubic feet of gas alleged to 
have escaped from a service pipe through a fracture caused by a 
pickaxe used by the Electric Light Company's workmen. 

At the Isle of Wight County Court on August 6th, Mr. WILTON, 
on behalf of the electric light company, asked J udge Gye whether 
the case might not go to arbitration, as provided in the Act. 

t. Mansa, for the gas company, contended that the Act did not 
apply in this case. | 


Tbe Jopae upheld this contention, and said that the case must be 
tried in the County Court, 


MPH 
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BUSINESS NOTES. 


Catalorues and Lists,—Messrs. Wallach Bros. have 
usa price list containing descriptive details of their “Star” 
Patent whitewashing machine, a very convenient device for the 
whitewashing of factories, as required under the new Act. 
th esers. J. B. Guthrie & Son, of Leadenhall Street, E.C., who are 
€ sole agents for Smith's Injector Co., Ltd., of Nottingham, have 
dent us an illustrated list of their patent steam cocks and valves. 


" Correction. —In our final instalment of the Tramway 
i thibition notices we stated that the “ Protected " rail bonds, &c., 
ormed the leading lines of Messrs. Back & Manson (the Forest . 
ty Electric Company).” This was, of course, an error, Messrs. 
$ . Manson's being another exhibit altogether. . The “ Pro- 
5 nds were shown by the Forest City Company at their 
th E "and, together with the other specialities mentioned in our 


Electrical Wares Exported, 


WEEK ENDING AUG. 13th, 1901. | WEEK ENDING Aud. 12TH, 1902. 


Aden. Teleg. cable Value £15,120 Alexandria .. ee .. Value £44 
Alexandria. Teleg. mat. .. 414 Amsterdam.,  .. 203 
- Teleg. wire.. Ne 40 Auckland. ve a . 720 
Amsterdam 85 ue .. 209 Bombay oia ee yx .. t6 
Bangkok - s és 48 Brisbane  .. we is .. 2,968 
Bombay is s A .. 14 Calcutta -i i . 124 
Brisbane. Teleg. wire .. e 51 $i Teleph. mat. -. 68 
Calcutta T «is . 858 Channel Islands. = 77 
* Teleg. wire .. e. (117 Chefoo, Teleg. apparatus vs 44 
Cape Town "^ Lo . 1,268 Christiania .. ad EM .. 719 
í Teleg. mat. .. 875 x Toleg. wire. „ 74 
Colombo ee ae ae ee 48 Durban eo ee ee ee 60 
Copenhagen ee is . . 2,857 East London ET se . 79 
j Teleg. wire .. 1,182 Foachou  ., as Ces > ae 25 
Durban ee ee ee ee 964 Gibraltar ee ee ee ee 195 
Fast London aa es us 10 Melbourne .. us s S NI 
Fremantle. PR v .. 870 New Vork $4 sa .. 129 
Gibraltar es a's Us 19 Ostend E si is as 10 
Gothenburg 82 Perth .. 42 


Teleph. cable E 93 Rio de Janeiro. Teleg. mat. : : 500 


Hamburg. Teleg. mat... .. 80 Rotterdam. Teleg. mat, -» 60 
Hong Kong.. a - Eu 91 Sekondi sa è as - 25 
Launceston es de .. 341 Shanghai as ee 265 
Madras = . 755 Bvdney i .  BU9 


Malta. Telog. mat. . . 500 
Melbourne. Teleg. wire oe 375 
Ostend oe oo ee 


Wellington „ . 131 


- 45 
Otago . és a T "d 83 
Penang. Teleg. mat. .. TN 63 
Perth ar e" . 048 


Port Elizabeth... 1 Y 
Rio Janeiro. Teleg. mat. . . 6,734 


Rotterdam. Teleg. wire 58 
Shanghai A ae e 14 
Singapore . S 72 x 37 
Stockholm. Teleg. wire - 97 


Bydney T ne? ee ee 2,598 
Tientsin. Teleg. mat... .. 654 


Wellington s ys 25 
5 Teleg. mat. 596 
Yokohama ., ix ds 239 
— [oe 
Total ee 837,512 Total ee £6,725 


Foreign Goods Transhipped, 


Antwerp. Elect. apparatus Value £100 Gothenburg. Elec. appar. Value £17 


Ghent. Elec. apparatus.. x 60 Melbourne. Elec. Apparatus. 58 
Gothenburg. Elec. apparatus.. 40 | Sydney. Elec. fittings ., T 65 
Total! . £500 Total .. 4135 


— | 
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Coronation Decorations.— The Acorn Hotel, Birming- 
ham, was effectively lighted up on 9th inst. The scheme adopted 


Dissolutions and Liquidations,—The Davy Electrica] 
Construction Company is Winding up voluntarily, with Mr. Q. 
Frampton, 37, Casselden Road, Harlesden, N. W., as liquidator. 

The Direct Telephone Exchange Syndicate mcets at 52, Leaden- 
hall Street, E.C. (Hof & Co.), on September 12th, to hear an account 
of the winding up from the liquidator, Mr. T. F. Smith. 


Electric Launch.—Sir Whittaker Ellis h 


Jarge and handsome electric launch, the Raymead, 
Wales, 


Germany,—New works for the manufacture of calcium 
carbide are about to be erected at Brandenburg, the contract for 
the electrical equipment having been secured by the Allgemeine 


Electricitii‘s Gesellschaft, of Berlin. Water-power ig being 
utilised. j 


as presented a 
to the Prince of 


Körting Gas Eavines, —Messra. Mather & Platt 
Limited, of Manchester, have decided to manufacture at their works 
gas engines of the Körting double-acting two-cycle type of 400 b. R P 
and upwards, more especially for driving dynamos. As they are 
constructors of the latter they are i C 
beiog able to build the complete combined planta in their ov 
shops. It is stated that the largest power developed in 


B. H. P. in one 
can construct 


engines of the Körting“ type hitherto constructe 
order represents nearly 45,000 B. H. P. 


700 and 500 B. H. P. are now running at Düsseldorf E 
can be inspected there, and the firm are at the pre 
one each 700-H P. and 500-H.p, engines in their works a 


Manchester and District Association of E] 

e 
Lighting and Power Contraetors.— A A 
association was held on July 31st at th 
Market Place, Manchester. After a few i 
ill, the secret resented 
the work of the association. Repo s of the mente Account of 


meetings at Liverpool and Sheffield were read and also th 
ef a deputation to the Manchester Co ’ e report 
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Metzger, regarding revision of the wiring regulations. The pointe 
raised with Mr. Metzger were all agreed to by him, and the 
deputation recorded their thanks for the courteous manner in which 
he received them. Several points of importance were raised, 
including the sanctioning of the use of fibre-ineulated cables under 
certain conditions. The question of workmen's cards and a register 
of workmen was brought forward, and a sample card submitted. 
which it is proposed to adopt throughout the northern section. It 
ie expected that this will be ready for issue shortly. Three new 
members were proposed and accepted, and there was a short discussion 
on general subjects. 


Silver Medal.—The Glacier Anti-Friction Metal Com- 
pany, Limited, has been awarded a silver medal for its collection of 
Glacier Anti-Friction Metal at the Exposition de Lille. This was 
the highest award given for anti-friction metals. 


The Canadian Arch.—The Canadian Arch, on the 
nights of the 9th, 10th, and 11th insts. was again lit up with 
Nernst lamps. The Electrícal Company, Limited, 122—124, Charing 
Cross Road, W.C., on this occasion used for the purpose 600 Nernst 


lamps of the ]-ampere size, and the result once more was great 
success. 


The “Giovenale” Pressure Indicator.—The appa- 
ratus illustrated herewith is intended for use in connection with 
high-pressure installations, where it is necessary to be able to see 
at a glance the condition of the circuit. It consists of a wire of 
plated brass, bent and welded, as shown in fig. 1. In the middle 
of the ring formed at one end is a disc of aluminium, mounted in 
such a way that it is free to rotate. A slight increase of weight is 
given to one-half of the disc, so as to keep it in a vertical position 
within the ring in which it is carried. When a charge of electricity is 
given to the apparatus, the movable portion tends to move away 
from the fixed part. The long leg of the device enables the instru- 
ment to be applied directly to any desired apparatus, by fastening it 
on terminals, or suspending it freely. Its use is claimed to be par- 
ticularly advantageous in transformer stations. The high-pressure 
fuses, which are customarily placed in front of the transformers, are 
usually fixed in insulating boxes cf porcelain, fibre, or other 
material. On noting a shortage of energy in a transformer station, 
the transformer is examined, but it is not epparent whether the loss 
is taking place in the conductor, the fuses, or in the transformer 
itself. By fixing the Giovenale indicators on the ends of each 


High-pressure line. 


2. 


Transformer. 


Fia. 2. Fia. 1. 
The figures show the indicator as it appears when charged. 


" GIOVENALE " PRESSURE INDICATOR. 


fuse, the point at which the leakage is taking place will be clearly 
geen. 
that the conductor is not charged. If A moves, while B remains 
stationary, it is clear that the fuse bas gone. If both a and B move, 
the leakage must then be sought for in the transformer. In a poly- 
phase plant it is easy to determine the fuse that has gone. When 
one fuse, say 4, has gone, aud the other remains in order, the electric 
condition is still maintained in B, because the latter is in contact 
with primary wires joined together at the neutral point, the fuse of 
which remains intact. The potential, however, is much lower than 
that in a, and therefore the disc in the indicator B moves much less 
than that of a, thus clearly indicating which is the faulty fuse. It 
will be understood from the foregoing that the sensitiveness of these 
indicators should be commensurate with the pressure of the plant 
in connection with which they are to be used. They can easily be 
made for plants of 200 volts pressure and upwards, and, if necessary, 


Referring to fig. 2, if the disc at a does not move, it is a sign. 
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the sensitiveness may be increased in varions ways and the 
indicators thus adapted to lower pressures.— ZL' Elettricita. 


Trade Announcements.—Messrs. T. Bolton & Sons, 
Limited, of Broad Street Metal Works, Birmingham, have acquired 
the business of copper smelters and metal manufacturers which has 
been carried on for many years by Messrs. Thomas Bolton & Sons, 
at Oakamoor, Widnes and Birmingham, and under the style of 
Newton, Keates & Bolton, at St. Helens. The plant having been 
yecently extended and improved, and the management being 
continued aud strengthened, they are in a position to guarantee 
rapid execation of all contracts, while fully maintaining or even 
improving upon the standard of excellence of manufacture of the 
late firm. 


What our Consuls Say.—Java.— Consul Davids reports 
that a long-distance telephone service was instituted last year be- 
tween the various ports in Java, and, he states, it isproving a great 
boon to merchants. 

South Italy.—In a supplementary report on the trade of South 
Italy for the year 1901, Consul Nevilie-Rolfe (Naples) states that 
horse tramcars have become a thing of the past in his consular dis- 
trict, all cars being now driven by electricity. The increase in the 
speed of transit is much greater in the Naples district than in towns 
built on the level, because the electric cars travel up-hill as fast as on 
the flat, whereas the horse cars had to go at a foot’s pace, in some 
cases for miles together. Besides the increase in accommodation 
and pace, many more cars have been put on and several new lines 
opened. To give an example, the line leading to the fashionable 
suburb of Posillipo gives the public exactly eight times the accom- 
modation it gave last year with horse traction. The telephone 
system has also been much improved and extended. There is no 
limit to the number of messages which may be sent at any time of 
the day or night at £8 per year on a three years’ agreement. The 
electric lighting is making great progress. It is hoped very shortly 
to cheapen the cost of generation by utilising the waterfall of 
Piedimonte d'Alife, some 30 miles off. In the meantime the cables 
are being extended to the suburbs. 

Port Said and Suez.—Reporting on the trade and commerce of 
Port Said and Suez for the year 1901, Consul Cameron states that 
the percentage of ships using the electric light for navigation by 
night was 937 per cent, as against 91:2 per cent. in 1900. Mr. 
Cameron also reports that a limited liability company is about to 
be formed in order to take over and work a concession granted by 
the Egyptian Government for supplying electric Jight to Suez and 
Port Tewfik for 20 years, and also to erect ice machinery and cold 
storage rooms. In regard to electric lighting, Mr. Cameron thinks 
there is every probability that the objects of the company will 
receive the general support ot the public. 


Marseilles.— Consul-General Gurney, reporting on the consular 
district of Marseilles for the year 1901, refers to electricity and 
water-power and its effect on “the threatened American coal 
invasion,” which has been postponed “till a more convenient 
season," and he remarks that Americans have had an eye on the 
water-power of the Maritime Alps. The attempt, however, to get 
control of the water-power of this district has not been successful. 
He goes on to say that the Americans found a French company 
already in the field, being organised with a view to securing al] the 
water-power available in the Alpes Maritimes from Marseilles to 
Mentone. The object of the proposed company is to aupply electric 
light and also electric power to all the towns on the south-eastern 
coast of France. It is also hoped to supply power to the electric 
locomotives which the director of the Paris — Lyon — Méditerranée 
Railway Company proposes to test on the Cannes to Monaco section 
of the line during the winter season. It is said that Mr. 
Noblemaire, director of the Paris— Lyon — Méditerranée Company, 
has made it a personal matter to start electric traction on the 
Mediterranean Coast line before his retirement from the directorship 
of that company. 


Prague.—Consul Wentworth Forbes, in his report on the trade of 
Bohemia for the year 1901, states that Prague is as well provided with 
electric trams as any city in Europe, and accidents from falling 
telephone and telegraph wires are extremely rare. To his report 
he attaches a description of an invention by an electrical engineer 
of Prague for protection against such accidents, which he thinks 
may be of some uee to lines using the overhead trolley system in the 
United Kingdom. The number of persons using the electric trams 
of Prague were 24,344,047 in 1901, as against 20,160,573 in the 
previous year. The receipts in 1901 were £107,479. Among the 
improvements made at Marienbad since iast season is an electric 
tram which now ruus from the railway station to the town, opened 
in May this year. He states that the charge for telephone instal- 
lation in Prague is £4 5s. 3d. for any- distance from the Central 
Exchange up to 500 metres, aud for every additional 100 metres or 
fraction thereof, 16s. 8d. "The rental of the apparatus is £2 103. per 
annum. The connecting service fee is £1 138. 4d. per annum. For 
the use of public telephones, a charge of 2d. is made for a period of 
three minutes after connection has been established. The 
length of the lines was 68,885 English miles. The Government is 
about to spend a sum of £833,000 for the extension of the telephone 
system in Austria. There are 200 new telephonic connections 
projected in the different parts of the Empire, in Bohemia 
alone about 50 new lines. It is proposed to raise a loan- 
for the purpose of defraying the cost. Last year the firm 
of Kolben & Co., of Prague, sold machinery to the value 
of £70,834, as against £117,125 in 190). Students from 


the Prague Technical School recently visited the works, and were 


shown three giant dynamosof 5,000 H. P. nearing completion, which had 
been ordered for one of the London central stations, also a 1,000 KH. P. 
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i the town of Newport, for its electric trams, as well as 
5 each of 250 H P., for the city of Dublin. 

Combia —Acoording to the annual report on the Oolony of 
Gambia (West Africa) for the year 1901, no inland telegraph 
gurice existe in the colony. There is direct telegraphic communi- 
ation with Europe, vid St. Vincent, and also with the other West 
African Colonies, During last year telephones were introduced 
into Bathurst on a small scale— Government House, the Colonial 
Seeretary's office, and the Treasury being placed in communication. 
The distance covered is about a mile. It is proposen to extend the 
mien to otber Government offices at an early date. " 
gt. Petersburg.—Coneul-General J. Michell reports that the electric 
fitings and installation business is mostly in German bands, com- 
petition being rendered difficult in this branch of industry by the 
low prices of the Germans ; but the Russian consumer is said to be 
arriving at the conclusion that the cheap German article is of but 
little value, and costs more in the main, than more expensive 

It is considered, says Mr. Michell, that the trade in this 
tranch has a good future, and British manufacturers should spare 
no effort to prove to the Russian purchaser the superiority of their 
productions in this particular industry. Phonographs and grama- 
phones, Mr. Michell states, are growing in demand at St. Petersburg, 
sad a good opportunity presents itself for establishing such 
instruments of British manufacture in the Russian market. 


ELECTRIO LIGHT AND POWER NOTES. 


Ashford (Kent).—The U.D.C. hes decided to fully con- 
sider the question of laying down an electricity pn at tho Gas 
Works, and to inform the Electrical Supply and Traction Company 
tbat if they persist in applying for a prov. order to supply the 
town, the Council, baving its own order, will doubtless oppose 
them. 


Auekland,—Electric coal-cutling machines are to be 
sdopted at the Byers Green Colliery, Auckland, by Mesers. Bolckow, 
Vaughan & Co. This innovation will diminish the cost of pro- 
duction, and increase the output. 


Bakewell.—At the meeting of the U. D.C., on Aug. 7th, 
a letter was read from the Nottingham and Derbyshire Electric 
Power Company (Limited), offering to assist the Council in obtainin 
a prov. order on terms to be mutually arranged. The Council decide 
totake no action in the matter. 


Barnstaple.—The T.C. bas resolved to borrow £21,600 
for electric lighting purposes. | 


Barry.—At this great centre of dock and railway work 
it has been agreed by the U.D.C. to open negotiations with the 
South Wales Electrica] Power Company for the transfer of their 
powers to supply electrical energy in the district, and also to obtain 
expert advise on the matter of terms. 


Blackpool, —Shortly after 9 o'clock on Saturday evening 


the electric lighting of the town was suddenly cut off, both private 
and public lighting being entirely suspended, owing to a fire on the 
main switchboard at the electricity works. The plant operated 
through the switchboard was promptly shut down by the engi- 
neers incharge, Mr. Furness, the borough electrical and tramway 
engineer, was soon on the works, having noticed the sudden ex- 
tinction in Charch Street. The fire was quickly extinguished with 
buckets of mand, but not before considerable damage was done to the 
main cables and switchgear, and on examination it was found im- 
pomible to give a supply until repairs had been effected and new 
cable and fuses substituted. All members of the staff were on the 
Work, having hastened there immediately on hearing of the 

page of supply, and at once commenced the work of 
repairs, which were sufficiently advanced to allow of the 


Curent being switched on for lighting early on Sunday | 


morning. Fortunately, the tramway switchboard was not 
damaged, and therefore no interruption took place in the tram 
Mr, Furness greatly commends the prompt action of the 
din in charge at the time, for had not the lighting plant been 
ut down immediately and a plentiful supply of sand used, the 
Nae would bave been dissstrous. The cause of tbe fire is attri- 
ted to one of the main high pressure feeder fuses arcing after tbe 
= had blown. The lighting board is of a very old type, one of the 
TÁ of itt kind, and is considered, in many of its details, obsolete 
^ compared with the later types of switchgear now in use in many 
do g current stations. The repairs effected to give a supply 
: dv remove the danger which existe with this early type of board, 
Mr. Fornes will doubtless, at the earliest moment, submit a 
LI to the Electricity and Tramways: Committee as to the 
with a view to preventing a recurrence of Saturday's 


Brier i: id | 
the vitae? Hill,—The U. D. C. on Monday decided to ask 
public lighting, 


lectric Power Company to quote terms for energy for 


Buenos Aires.—The Review of the River Plate says 
that the returns of the electric light companies in Buenos Aires for 
1901 were as follows :— 


Total 
Sub- Incand. : 
scribers. lamps. Arcs. n 
Primitiva us s ae T es 1,594 48,628 675 54,478 
River Plate Electrio Light and Traction 9236 17.972 TR 18,596 
Cia. Alemana .. ae ee i .. 8,787 120,252 1,040 181,197 
Total, 1901 6,257 181,847 1,7903 901,401 


The output of the companies was, in units :— 


. For light. For power. For traotion. 
Primitiva ‘ee 1,657,806 818,770 — 
R. P. E. L. and T; ee ee 850,574 89,317 — 
Alemana Vs js va .. 3, 722, 216 693,888 2,657,893 
B. A. and Belgrano Tramway  .. — — 8,661,472 
La Capital ee oe oe ee — — 8,765,407 
"Total .. 6,290,096 1,045,955 10,084,272 


— being a grand total of 17,360,223 unite, 
was 9,078,112 units. 

The steam engines in the City of Buenos Ayres on December 31st, 
1901, numbered 875, with a total power of 28,000 H.P., and gas 
engines 236, with an output of 1,067 H.P. 


The public lighting (electric) of the city was carried out as 
follows :— 


The total output for 1900 


Units. 
Primitiva de Gas me oe 276,219 
Cia. Alemana .. sé 916,622 


. The prices paid were: 15 amperes, $25.70, 10 amperes, $21 per 


month to the Primitiva, and to the Cia. Alemana $24,75 and $19.10. ` 


Cape Town.—The Acting Mayor of the Municipality of 
Mowbray recently stated that the Electric Lighting Syndicate 
were busily engaged in putting down a new and improved plant. 


Cardiff.—The Trustees of the Bute Estate have, it is 
understood, refused permission to lay down electric mains on their 
land, although a number of tte tenants have applied for electric 
power aud light, and Bir W. T. Lewis, Lord Bute's agent, is to be 
approached in the matter. The Corporation is also advised by the 


, Electric Lighting Committee to apply for powers to carry on the 


selling or letting for hire of motors. Bristol is also taking steps in 
this direction ; arc lamps are to be installed on the electric tramway 
routes, and it has been decided to put aside £500 as a reserve fund 
for this purpose. 


Carnarvonshire.—On Mr. Assheton Smith applying for 
support in obtaining a prov. order to enable him to supply elec- 
tricity to Port Dinorwic, Dinorwic Quarries and District, the County 
Council on August 7th decided to appoint a special committee to 
consider the advisability of the Council iteelf applying for the 
necessary powers. 


Chadderton, — The Provincial Electric Supply and 
Traction Company intends to apply to the B. of T. for a prov. order 
to supply electricity within the district. The U.D.C. has decided 
to ask the company's terms. It was further resolved that a letter be 
sent to the Oldham Corporation stating that they were “threatened ” 
by various companies who wanted to supply the district with elec- 
tricity for both lighting and power, and asking them whether they 
would be prepared to supply the Council in bulk, and, if so, upon 
what terms. 

This is a typical illustration of the spirit in which municipalities 


deal with companies. Themselves traders, both collectively and 


individually, they cannot bear to tbink of any but another muni- 
cipality trading with their own. However, there will be a sharp 
awakening when the terms of the Oldham Corporation for elec- 
tricity supply in bulk are laid side by side with those of a properly 
constituted power distribution company. 


Clayton.—The undertakers of Rishton, Great Harwood, 
and Clayton-] -Moors Electric Lighting Order are unable to comply 
with Sec. 99 of the Order, and have asked the local authorities to 
take over the powers of the order and purchase the undertaking for 
the sum of £150. 


Colchester.—The Electric Light and Power Committee 
has received from the L.G.B. their formal sanction to the borrowing 
of £8,057 for electric lighting extensions. The following additional 
staff is to be engaged, viz., a chief assistant, with a salary of £2 10s. 

week; a shift engineer at £l 5s. per week; a second engine 
driver, at £1 158. per week ; and a trimmer, at 15s. per week. 


Dartford.—The U.D.C. has decided to ask the L.G.B. 
to sanction loans amounting to £31,000 for electric light extensions 
and “free wiring," £3,000 being apportioned for the latter purpose. 


Devizes,—A company to be formed is to apply for a 
prov. order to supply electricity in the district. 


Dorchester.—A report on the lighting of the borough 
by electricity has been prepared by Messrs. J. and J. S. Enright, 
Westmiaster, S. W., who estimate that the capital expenditure on 
the installation would be in round figures £20,000. If steam plant 
is ueed for generating the current the total annual expenditure, 
including £1,200 interest and instalment of sinking fund on loan, 
is estimated at £2,547; but if gas plant is used, as the engineers 
recommend, a considerable saying can be made, and the total expen- 
diture is estimated at only £2,214 a year. M 
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Dublin.— The report of the Lighting Committee states 
that the work in connection with the new electric lighting scheme. 
has made good progress during the past few months. The laying 
of the mains has been practically completed on the south side of 
the city, and is being rapidly pushed forward on the north side. 
Up to June 30th 134,000 yards of cables had been laid. 


Eastbourne.—The Corporation on August 6th decided 
to reduce the prices for energy as under from October 1st : — Private 
lighting, 74d-to 64d. per unit; meter renta from 4s. to 28. 6d. per 
quarter; public arc lighting from £30 to £25 perlamp. These prices 
are to be reconsidered at the end of 12 months. It was also decided 


to set aside out of the present profits of £5,078 9s. 7d., £2,000 as a 
depreciation and reserve fund. 


East Cowes,—The Electric Light Company is competing 
with the Gas Company for public lighting, and has offered to 
convert the lamps and provide 25-c P. lamps, with 50-c P. lights at 
important corners, on a five years’ contract, for £2 10s. per lamp 
per year.'-The Gas Company offers to provide new lanterns and 
fix incandescent burners for £2 15s. per lamp on a two years 


contract, and £2 128. on a five years’ contract, the candle-power 
to be 60. , 


Electricity in Dockyards.—Tbe Admiralty are con- 
sidering a scheme, prepared by Sir William Preece, for the 
installation of electric light and power throughout Chatham Dock- 
yard. A large power station will be erected, and it is proposed to 
replace all the smaller engines, including tne cranes, haulabouts, and 
engines at tbe slips, docks, and workshops, by electric motors. A 
similar scheme is in contemplation for the Devonport yard. 


Foot's Cray.—As the result of the recent action of the 
ratepayers, the U.D.C. has resolved to enter into an agreement 


with Bexley for the supply of electricity, unless better terms can be 
got from Woolwich. 


Frome.— The U.D.C. has settled the terms of the agree- 
ment with Mr. Medhurst as consulting engineer to the Council for 
a period of five years at a commission of 5 per cent. on the original 
contract, and 3 percent. on all extensions; certain terms prepared 
by Messrs. Edmundsons, Limited, upon which they were prepared 
to construct and afterwards carry on the electric supply works for a 
certain period, were considered. Application is to be made to the 
L G.B. for sanction to borrow the sum of £20,000. 


Goring.—The Goring and Streatley Electric Supply 
Company intends to apply to the B. of T. fora prov. order for the 


supply of electrical energy within the parishes of Goring and 
Streatley. . 


Grimsby,—From October Ist the Corporation will 


charge private consumers 44d. per unit instead of 5d. for lighting, 
and 24d. for power, instead of 24d. as at present. 


Guiseley.—The Provincial Electric Supply and Traction 


Company intends to apply to the B. of T. for a prov. order to 
supply electricity within the district of the U.D.C. 


Hebden Bridge.—The U.D.C. has received notice that 
the Provincial Electric Supply and Traction Company intendsto 
apply to the B. of T. for a prov. order to supply the district with 
electricity. The Electricity Committee has considered the plans 
and estimates for the prcpored electrical generating station, pre- 
pared by Mr. Emmott, the engineer, and has resolved to recommend 


them to the Council for adoption, and that application be made to 


the L.G.B. for sanction to borrow the necessary amount to carry cut 
the work. | 


Ilornsea.— The U. D.C. intends to confer with Edmund- 
son's Corporation, and to ascertain on what terms they would be 
prepared to instal and carry on the electric lighting works. 


Hosforth, — The Provincial Electric Supply and 
Traction Company intends making application to tke B. of T. for a 
prov. order to supply electricity within the district. 


Irvine.— The T.C. has agreed to commission Messrs. 
Kirkland & Capper to make a turvey and report to the Council as 
to the installation of electrical plant by the Corporation for the 
lighting of the town. ö 


Italy.— Arrangements are in progress for the utilisation of 
the hydraulic power of Mont Cenis. The installation is being 
carried out by the Thomson-Houston Mediterranean Company. 
The power available is estimated at 9,000 H.P., to be augmented to 
12,000 E. r. in utilising the waters of Mont Cenis Lake. It is pro- 
posed to trangport the energy to Turin, a distance of 60 kilometres. 
A start is to be made with 5,000 HP. The station at present con- 
tains three unite, each comprising a turbine of 1,600 H.P. at 50 
revolutions per minute, and ap alternator. The alternators bave 
each a power of 1,400 xw. at & pressure of 3,000 volts. The 
pressure will be raised to 30,000 volts by means of transformers for 
transmission to Turin. | 


King's Norton.—The U. D.C. has decided to lease ita 
powers under the Electric Lighting Order to a company. 


Ringston-on-Thames,—In order to minimise the smoke 
nuisance and to provide for the further development of the electric 
lighting business, & new sbaft has been erected at the Corporation 
works, The shaft is 150 ft. high from the flue level, and is built on 


a foundation of concrete 20 ft. deep and 30 ft. square. The inside 
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diameter is 9 ft. 3 in. at the top. The contract was entrusted to 
Messrs. F. & E. Davey, of Southend-on-Sea, and the whole of the 
construction of the sbaft has been carried out hand over band from 
the inside, without scaffolding. Mejor Macaulay, borough surveyor, 
prepared the planr, P 
Liverpool.—The feature of Liverpool's illuminations in 
honour of the Coronation was an illuminated electric car, which 
justly won the admiration of Liverpool peopleon Saturday right last, 
1,150 16-c P. lamps were arranged on the car, whilst at the front and 
rear of the car were fixed huge revolving stars. The spectacle pre- 
sented by the car was brilliant beyond description. The designs in 
which the lamps were arranged had been devised by Mr. C. R 
Bellamy, the general manager of the Liverpool tramways. 


London.— One of the cables of the Metropolitan Electrie 
Supply Company became ignited in some way last Friday morning, 
and flames burst from the pavement in Wardour Street, Soho. 4 
quantity of gas exploded, and blew out one of the Poat-Offis 
testing-boxes. The Great Marlborough Street firemen were soon on 
the spot, and put the flames out. On the same day an electric fire 
took place in a junction box belonging to the Poplar Borough 
Council. 

Drptrorp.—The B.C. has decided to oppose the application of 
the County of London and Brush Provincial Electric Lighting Com- 
pany, for a prov. order to supply the borough, as the Council is 
considering the advisability of applying to the B. of T. for the 
necessary powers. | 


Luton.—Mr. W. H. Cooke, the resident engineer of the 
municipal electricity supply station at Luton, is organising an exhi. 
bition of motors and machinery suitable to the requirements of 
manufacturers and the local trades, to be held in tbe Plait Halls 
from October 6th to 12th next. The Corporation will extend the 


cables to the Exhibition buildings, and supply energy free of 
charge. 


Melbourne.—Many complaints have been received by 
the City Council about the high charges for electric lighting from 
the municipal electricity works. It is explained that this is dus 
largely to the fact that under the old system many consumers were 
charged below cost price. Ata meeting of the Council on June 30th, 
gays the Melbourne Age, Councillor Pleasance asked the Council to 
accept the tender of the Australian General Electric Company for 
the supply of 63,750 incandescent lamps at £2,418 9s. 94d. That 
tender, he said, was the highest but one, of seven or eight received. 
In the past low-priced German lamps had been used, which did not 
give good light, and were not economical. That was the result of 
accepting low tenders. Last year a tender had been accepted 
for 24,000 lamps, and now the Committee were in serious trouble 
with the firm whose tender was accepted, because every one of those 
lamps had to be returned. That, in fact, was the cause of the com- 
plaints by the consumers. The lamps were to be supplied according 
to specification—of certain candle-power, economy of use, &. The 
company had been called on to exchange the wbole of the lampe 
supplied for others. Altogether, about 6,000 of the cheap lamps 
had gone into use, the remainder being still in store. By reason of 
the faulty lamps, the supply on hand had gone down tremendously, 
and, in view of the increase in the number of customers, req 
to be repleted. He felt eure that witbin a few months the cost to 


consumers would be brought down. The tender recommended was 
accepted. 


Mold.—At a meeting of the U.D.C. last week an offer 
from the National Electric Wiring Company to report upon $ 
scheme for lighting the town with electricity was accepted. 


Newhaven,—At tbe meeting of the U.D.C. on July 30th, 
the Lighting Committee recommended that Mr. Warden-Stevens 
ehould be informed that the Council could not offer facilities for 
the supply of electricity in the district. Opposition was taken to 
this, and it was decided that the Council should ascertain what 
terms would be offered for the acquisition of the Council's powers. 


Newport (Mon.).—The Electricity Committee has under 
consideration a recommendation of the consulting engineer, Mr. 
H. F. Parshall, to make additions to the plant as follows: — Steam 
generating plant, including two boilers, one 800-r.H.». engine, one 
500. Kw. generator, additions to switchboard, &c., the estimated cost 
of which is £10,379 6s. 8d. Mr. Parshall further recommends tbat 
the portion of network now supplied from the Town Hall sub- 
station be detached, and that two sets of feeders be run from the 
new generating station to the Town Hall, and tbe distribution con- 
trolled from there; and that this work be treated as an extra to the 
pom contract of Messrs. Henley's Telegraph Works Company, 

imited, tbe price being £1,974 4s. 4d. 


Okehampton.— Electricity is to be utilised for street 


lighting, owing to a dispute as to charges between the U.D.C. and 
the gas company. 


Ossett.—The T.C. on Monday decided to engage an 


electrical engineer to report upon the proposed electric light instal- 


lat ion for the town. 


Pangbourne.— The Whitchurch and Pangbourne Electrie 
Supply Company intends to apply for a prov. order for the supply 
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"wt . Railway Signals.—A novel issue has arisen at N ewport, 


Mon. Two signal lamps had accidentally become extinguished in 


t the busy railway area beyond the Gaer Tunnel, outside Newport, 


"^" where the Alexandra Dock sidings meet and coalegce with the main 


line of the G.W.R. A youth was sent to re-light these shortly 
before midnight; he had to cross the main line, and was caught by 
s fist train and killed outright. The evidence showed that a 
similar fatality occurred at the same dangerous spot in February 


CYA Jat and the jury added a rider that in their opinion the railway 
NO company should substitute electricity for oil at these signals, the 
en foreman pointing out that electricity was available, and that as the 


t signals could be lighted and extinguished from a switchboard in a 
'« cahin or office a mile distant, there would be no recurrent danger 


to-valuable young life. The company's representative present 
promised that the jury’s rider should be forwarded to the proper 


SES quarter. 


Rugby.—A L. G. B. inquiry into the U.D.C.'s application 
for a loan of £9,000 for electric lighting purposes was held last 
week, 


Sandal.—The Provincial Electric Supply and Traction 
~ Company intends to apply to the B. of T. fora prov. order to supply 
electricity within the district. 


pz Sleaford.—The U. D. C. has decided to extend the electric 
475, light mains in order to supply the extensive foundry erected at 


New Quarrington by Messrs. Hempstead & Co. 
Southampton.—Owing to the three months’ delay in 


“©. obtaining powers from the L.G.B., and other unexpected difficulties, 
2s the borough electrical engineer reports to the T.C. that the new 


d electricity works cannot be got to work in time for next winter'g 
"E: Joad. To meet the emergency, it is suggested that a water-tube 
ZE boiler be erected at the old station to assist the existing battery 
17° until the Sew plant is in working order, Mesers. Babcock and 


ii 
13 


Wilcox have agreed to supply the boiler for £850, which must be 
paid ont of revenue, as the Council has undertaken to incur no 


further capital expenditure without the sanction of the L.G.B. 


wis Mesars. Ferranti, Ltd., have agreed to buy back the alternator 
is which they supplied, for £850, & reduction of only £100 on the 
original purchase price. The water-softener, which is not in use, 


+ will probably be sold to the Bath Corporation for £240, 


South Staffordshire,—At a meeting of the South Staf- 


«| fordahire Mines Drainage Commissioners laat week, the chairman 


T district, and that the Commissioners were looking forward to 
„= electricity becoming a useful power, not only for dealing with water 


, 
E 


E r= — 
t: 


* (Col J. B. Cochrane) stated that there was now & prospect of the 


„ Midland Electric Corporation commencing operations in the 


» On the surface, but for assisting in draining the mines. 
Spain.—A power station is being established at Tiendas 


„ Baja, by La Sociedad Mutua-Electra J aquesa, to utilise the water 


„ Power of the River Aragon in the gencration of electrical energy, 
.; Which it is proposed to transmit to the town of Jaca for lighting 


^^  Spennymoor.— The U.D.C. on August 7th accepted the 


~~ tender of the Electricity Supply Co. to light a portion of the town 


= with 20 lamps, at 423, each per annum, 


2 Stoke-on-Trent,—The T.C. has decided to adopt the 


" Meldrum " Simplex destructor in connection with th 
: e proposed 
, electric supply station. iki 


a Stroud —The United Electric Light and Power Board 
batt 155 spply for a prov. order for supplying the Council's area, 
it ied bas already decided to seek powers to supply within 


t 
B 


8 on nn t Was reported at the meeting of the U. D. C. 
Ta as the Lancashire Electric Power Company would 
that came ue Work of providing electric light in a few weeks, and 


E Arent would be suppli 
ide lighting season 2 1905 led not later than the commencement of 


A ber and an Important project, embracing an 
«+ lizht and ot 9,000,000 lire, with a view to providing electric 
- present under ve power in and around the city of Geneva, is at 
on Contemplation, and an application for a catchment of 


The Y Signor Antonio Pendola, of Geneva, in this con- 
-: head of . would be of 400 litres per second with a 
25,133 Up. of 400 metree. . The power available would be 
be constructed TOt of 74 millions of cubic metres would have to 


Sydney, T : | 
relating 1 5 es report of Messrs. Preece & Cardew, 
- "Upply in the dit ers received for the generating plant for electric 
` received from 9 7 of Sydney, states that complete tenders were 

ing 58 tender nes most of whom submitted three alternatives, 
Plant of prin, In all. Of the 11 lowest tendere, five were for 
able amount nut alacture throughout, four included a consider- 
two were ¢ job an Which would probably be of foreign make, and 

^ Only three og plant throughout. ' 
except one, quotin : of boiler were tendered for, all the firms, 
Stirling as ay al E the Babcock & Wilcox, and many of them the 
^ Meu, iler was of a Ge A 
“and hestin reece and Cardew considered that the ner Cac, amd 
“Were decidedly of ‘ay icc by the tenders with Babcock boilers 
Advantage, and well worth the extra price. 


^ 


The Babcock boiler had a further advantage, due to the 
880 that the makers had an office and staff of engineers already in 
ydney. Sad de 

Most of the firms provide for a syatem of pipe-work and valves, 
to be supplied by Messrs. Babcock & Wilcox. For the large units 
the tenders for engines may be divided into high speed of over 
200 revolutions, and low speed of about 100 revolutions. The 
guarantees of steam consumption given with severa] high. speed 
engines are to satisfactory that, considering the increased expense 
of the plant and also of the necessary buildings, crane, &c., with 
low speed engines, the adoption of the high speed type is recom- 
mended. Of the 11 lowest tenders, four included enginés made by 
Browett, Lindley & Co., of Manchester; five by Ferranti, Ltd.; and 
two by the Angsberg and Nurnberg Machine Worka. Of the latter, 
one was a low speed and the other a high-speed engine. The 
guaranteed economy in steam consumption of the steam alternators 
with the Ferranti engine is some 10 per cent. better than that of 
the sets with Browett Lindley, and Augsberg and N urnberg 
Machine Works high-speed engines. ET 

Most of the tenders were from electrical manufacturing, firms, 
and they provided for alternators of theirown manufacture. This 
applied to all the lower tenders, except those of J. G, White & Co. 
There was very little to choose between most of the machines. Ag 
regarded exciting energy, the tender of Mesarr. Dick, Kerr & Co., 
Limited, guaranteed the best results, and their regulation was also 
good. The five lowest tenders, and also three others, 

each provided for a battery made by the Tudor Accu- 
mulator Company. Practically all the tenders gave satisfactory 
guarantees of efficiency for the transformers. The designs and 
prices of switchboards varied considerably, but the Ferranti switch 
ds was considered to be by far the Lest, most convenient and 
safest. me 
Finally, with plant entirely to their satisfaction, they had the 
following tendere, viz.:—Dick, Kerr & Co, Limited, 49,072; 
Mather & Platt, Limited, £50,528 ; British Thomson-Houston Com- 
pany, £51,588; J. d. White & Co., £52,444. On the whole they 
recommended the Council to accept Messrs. Dick, Kerr & Co.’s 
tender at £49,072, entirely of British manufacture by. a purely 
British firm, although they did not entertain any doubt that each of 
the other firms would carry out the contract satisfactorily. 

The selection of the Ferranti engine enabled them to appreciably 
reduce the size of the generating station. Should it become 
neceesary to alter their recommendation of the Ferranti-engine, they 
would stil adhere to their .recommendation of Dick, Karr 
and Co.'s tender as the best and cheapest for the rest of the 
plant. We referred to the Council's decision in our issue of Augest 
1st, p. 193. ira 

Messrs. Preece & Cardew congratulated the Council on the 
excellence of the tenders as a whole. It was gratifying that the 
three lowest of the selected tenders should all be from British 
firms of high standing. There were, however, also very good 
foreign tenders, and those of Messrs. Siemens & Halake and Brown- 

Boveri were very near those selected in merit. ia 

Tuileries.—TLe plans for the lighting of the Tuileries 
Gardens have been definitely settled. The light will be furnished by 
66 arc lamps, similar to those employed in the Avenue de l'Opéra. 
The installation will cost 95,000 francs, and the annual expense of 
up-keep is placed at 11,500 france, which will be shared between 
the city and the State. E 


Wakefield.—The City Coancil has resolved to apply 
to the L.G.B. for sanction to the borrowing of a further 
sum of £15,000 for the purpose of extensions in connection with 
the electricity works. ae 

Walton.—The U.D.C. has received notice of an applica- 
tion of Edmundson's Electricity Corporation, Limited, for a prov. 
order for electric lighting, and has resolved to apply for an order 
for the supply of electric light in the district. WE 


Wells.—The Corporation’s prov. order having lapsed, 
Messrs. Crompton & Co., Limited, have offered to refund the cost 


of a new order for the erection, maintenance, and working of a 


complete installation for the city, and pay a rental of £30 a year, 
This is being considered by a committee. EN 
York.—The Electric Lighting Committee recently sub- 
mitted to the T.C. an exhaustive report on the present position cf 
the electric lighting undertaking of the city, by Mr. C. H. Wording- 
ham, of Manchester, the consulting engineer. Mr. Wordingham 
reported, amongst other things, that it was imperative that farther 
extensions should be undertaken at once. : un 

The City Electrical Engineer also presented a report on the 
second year's working of the undertaking, which showed the gross 
revenue to be £6,110, against £3,802 Jast year, the gross profit being 
£2,591, against £1,526 last year. The consumers had increased 
during the past year to 312, an increase of 35 per cent. The net 
surplus was £349, against £98 last year. 

The total units sold were 423,000 ; the maximum load was 420& w. 
The total works coste, per unit, were reduced from 2'46d. to 1:98d., 
and the total lamps connected at March 31st, were 32,766, an in- 
crease of 100 per cent. It is probable that the company will have 
to stop connecting more consumers, as the plant on order cannot be 
erected in time for the coming winter; already there are 36,000 
8-c.P. lamps connected, and there are awaiting connection some 
8,000 8-c P., while the capacity of the plant is but 20,000 8-c.p, 
These figures show a remarkably.rapid progress, on which Mr. 
Midgley is to be congratulated.. ZEE 
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TRACTION NOTES. ` 


Aston Manor.— An estimate of P11, 352 for the over- 
head equipment of the tramways has been prepared for the U. D. C. 


by the electrical engineer (Mr. Wilson), and it has been decided to 
apply for a loan for the work. 


Audenshaw.—The B. of T. has extended the time for 
oe of the U.D.C.'a electric tramway until August 3rd, 


Birmingham,—The Dudley Road route of trams is to 
be converted to the overhead trolley system, and to supply the 
current a generating station is to be erected at Smethwick. The 
cars used will be of the eight-wheel bogie type. 


Brighton,—The T.C. has received from the Preston Park 
Ratepayers’ Association a requisition, asking it to forthwith take 
steps to obtain powers to extend the electric trams in the Dyke 
Road district and from Seven Dials to the sea. | 


Bury.—After inspecting the Lorain system at Wolver- 
hampton, the Corporation Tramways Committee has recommended 
the Town Council to adopt the overhead system, and this course has 
been approved by the Corporation. 


Chester.—As was recently stated in our columns, Messrs. 
R. W. Blackwell & Co., Ltd., have been awarded the complete con- 
tract for equipping the Chester tramways on the overhead trolley 
system. The total value of the contract is over £40,000, which 
covers the construction of three miles of track and overhead con- 
struction, and also the supply of 12 complete cars ready for running. 
There has been considerable discussion in Chester as to the ad- 
visability of operating the tramway on the overhead trolley system, 
ewing to the fear that this would disfipure the town. Messrs. 
Blackwell have had great experience of overhead line construction, 
and they, if anybody, will know how to erect the line in the most 
unobtrusive style. 


Crewe.—The Corporation having received several appli- 
cations for permission to construct electric tramways in the town, 
has decided to employ an electrical expert to advise as to the pro- 


bable purchasing value of a tramway undertaking at a given number 
of years. 


Dewsbury.—Considerable progress has been made with 
the B.E.T. Company's scheme in the heavy woollen district, linee 
having now been laid from Dewsbury through Ravensthorpe to the 
Mirfield boundary ; from Dewsbury to Thornhill; and also from 
Dewsbury to the Batley boundary. Lines have also been laid in 
Heckmondwike, but there is no through line yet from Dewsbury to 
the Spen Valley, as the Batley Corporation, who own a stretch of 
road between Dewsbury and Heckmondwike, and who are putting 
down a municipal scheme, have not yet commenced operations in 
this portion of their borough. The Traction Company is now 
laying cables in Dewsbury. It is not expected, however, that the 
trams will be running much before next Christmas. 


Dover.—With reference to last week's note, we are asked 


to say that the stoppage of the municipal trams was not due to any 
accident or failure at the generating station. : 


Exeter.— The City Council last week considered a report 
from the Electric Traction Committee on the new tramways to be 
laid down by the Corporation. The Committee recommended that 
the routes be confined to the city boundary, and that powers be 
sought to construct 10 lines, making up an aggregate of 8:55 miles 
of single track, estimated to cost £6,500 a mile, including overhead 
equipment. The total cost was estimated by the Committee as 
follows :—Construction, £55,575; car shed and land, £4,000; 14 
cars, £8,400; contingencies, £6,797; total, £74,772. Councillor 
FE. C. Perry, chairman of the Committee, in moving the adoption of 

the report, said that the figure put down as the cost of construction did 
not include the cost of acquiring the present small system of horse 
trams nor the necessary plant for generating the current, the 
latter being a question for the Electric Lighting Committee. 
The electrical engineer bad estimated the cost of the plant at £6,000. 
After a long debate, the Council adjourned consideration of the 
report to the following night (7th inst.), when, however, there was 
not the necessary quorum, and the meeting was adjourned to 
September 10th. 


. Great Central Railway and Electric Tractión.— 
At the half-yearly meeting of this railway last week, Sir Alexander 
Henderson, the chairman, said that tramway competition bad again 
had a bad effect on some of their local services, more particularly in 
the Sheffield, Nottingham and Grimsby districts, where they estimated 
they had lost from tramway competition £1,851. They recognised 
that tramway competition could only be met by improving their 
own service. The directors were not losing sight of the possibility 
of adapting electric traction to some portions of their system, and 
they were watching with close attention the progress being made 
by some companies in this ‘direction, but they had no intention at 
the present moment to do more than keep a sharp eye upon what 
was going on around them. a 


Glasgow.—Our Glasgow correspondent says :—“ Going 
carefully through the Corporation’ tramway accounts, I find 
that the balances are very highly coloured, and that they 
are put together by the officials so that the lay mind is under 
the impression that the tramways are fairly coining money. 


If a company were working the system with the same figures, 
the net result would be a big deficit, insomuch that the 
Corporation controlling both the common good, and the tram- 
ways, do not press the claims of the former as they would do if the 
latter were out of their control.. To Govan for the 4} miles within 
the burgh boundary, £5,057 38. 108. was paid, or at the rate of 
£1,190 per mile. Now inside the Glasgow boundary there are 41 
miles of rails (double), so at the same rate the contribution should 
be £48,700, instead of £12,500. Thus we should write the results 
of the past year’s workings :— 


Receipts. 
Total receipts ..  .. ls . . £614,418 411 
Working expenses .. as ss .  405108.0 7 
Gross balance.. oe T ee T £200,810 4 4 

Expenditure—Govan trams lease „ 5. 057 8 10 

Interest on capital .. : oe T 54,282 17 10 

Sinking fund .. ae ix ve 86,974 15 9 

Common good s - 855 is 48,700 0 0 
. Depreciation as per reserve fund : go 4 
account m 92 98,539 15 9. 288,554 18 2 


Apparent deficit .. £20,244 8710 


Luckily the tramways are not a company concern, and luckier 
still the rate of interest on loans averages only 2? percent, The 


. Teport shows a net balance of £6,955 11s. 2d." 


The tramways department are experimenting with a speed indi- 
cator on some of the cars. 


Harrogate.—The T.C. has directed the electrical engi- 
neer and borough surveyor to prepare a plan of proposed electric 
tramways for the town, with the object of the Corporation seeking 
Parliamentary powers to carry out a scheme. 


Hove.—Messrs. Lacey, Clirehugh & Sillar recommend 
the Council to provide a service of electric trams between the town, 
Brighton, and Shoreham, of a total length of 7 miles 32 chaina The 
estimated cost is £103,700 for the overhead system, and 149,70 
for the part open conduit system, with an additional £11,400 for the 
private supply to 15,000 8-c.P. lamps. It is estimated that th 
yearly profit on the overhead system will be £3,636; on the conduit 
system, £866; and on the lighting, £816. The Council is recon 
mended to prepare a Bill seeking powers to carry out the work. 


Johannesburg.—The T.C., at a recent meeting, had before 
it a letter, dated July 9th, from Mr. J. G. Hamilton, chairman of the 
Johannesburg City and Suburban Tramway Company, Limited, 
stating that Mr. A. Dickenson, expert adviser, had arrived from 
England, and that they trusted to be enabled to make a start with 
the running of the company's trams within the next 10 days. In: 
subsequent letter the chairman stated that his company was prt 
pared to reconstruct the existing tramways and equip them asa 
overhead electric system, and to have the same in working orde 
within an approximate period of 18 months, after a working arrange 
ment shall have been arrived at. The company was also prepare 
to construct and equip such extensions to the existing system as may 

.be mutually arranged, and from time to time further extend tht 
system in order to meet the necessities of any particular district. 
When electrically equipped the company will be prepared :— 

. (a) To run a five minutes' service of cars on the principal routes within the 
central area of the town, and a 10 minutes’ service on the outer lines, esth 
service to run for at least 12 hours per diem. (b) To run on each working day 
on all their lines, for the benefit of the working classes, at such hours as ms; 
be mutually agreed upon, at least six cars in each direction, the fare of such 
special workmen's cars to be on the basis of Id. per miie. (c) To reduce their 
present fares, and substitute therefor fares on the basis of 9d. per passenger 
per mile; and to carry children under eight years of age at half price, the stages 
to be mutually agreed upon. (d) To issue to the public books containing 160 
tickets for the sum of £1,such tickets to be available on any stage upon the 
route; and, further, to issue books containing an equal number of scholar 
tickets available for juveniles under the age of 18. These provisions woul 
result in the reducing the fares Id. per mile in the case of the adult, and 2d. pe 
passenger per mile in the case of scholars. (e) To issue, in the event of the 
municipality desiring it, 20 free passes entitling the holders to travel upon the 
business of the municipality on any of the company's cars without charge. 

It was pointed out that the cost of installing an electric, or, indeed, 
any system of tramways in Johannesburg, must be very much in 
excess of installing and working such a system in either Cap 
Colony or Natal. The freight cost on rails alone between the cost 
ports and Johannesburg was in excess of their actual cost delivered 
in the larger cities of Europe, aud therefore fares such as were U 
force in some of those cities could not be established in a tow 
situated as Johannesburg was. The company's expert advised ths! 
the fares quoted were as low as circumstances permitted; but if 
later experience, consequent on cheapened materials, cheaper labou, 
or other cause permitted, the company would not fail to effect à 
further reduction. The company would agree to the proviso ths! 

the Council should have the right, at the expiration o 
21 years from the opening of the first electric line, 10 
purchase the whole of the undertaking within the 
municipality upon terms of paying the fair ‘market valve 
thereof as a going concern, without any allowance for a compulsory 
purchase. In the event, however, of the municipality not being 
prepared to exercise such right at the expiration of that period, the 
company was willing that the municipality should have the farther 
right at the end of 35 years of acquiring the undertaking upon paye 
the then value thereof. Having regard to the reduction in fart 
and the increased facilities to be furnished to the public, the com 
pany did not anticipate earning large returns from the undertaking 
in fact, in the earlier stages, it was estimated that the profits would 

be but small. The company anticipated, however, that the expect 
increase in the population of the town and district would prove, ! 
course of time, to be justified by the event, and that, in consequence 
the traffic would gradually improve. Under these circumstances 
the company was prepared to divide in equal shares with the mu» 
cipality all profits remaining over after the payment of interest # 
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the rate of 6 per cent. per annum on the full capital of the company, 
and after proper provision shall have been made for amortisation and 
depreciation. Should the municipality desire it, the compsny was 
further prepared to find the capital to instal such additional plant 
at the generating station as would enable it to supply the munici- 
pality with electric power in bulk. The conversion of the existing 
ines and the construction of lines for which authority had already 
been granted in respect of animal power into an electric system 
would give an entire syetem of over 27 miles of streets, and the 
capital involved would approximate £1,000,000 sterling. A long 


discussion ensued, and eventually an amendment authorising a 


Committee to negotiate with the tramways company was defeated 
by 8 votes to 7, aud a proposal to appoint a special committee to 
consider the establishment of municipal tramways was carried by 
10 votes to 5. 


Llanelly.—At a meeting of the Council on Monday the 
Property and Estate Committee reported that they regretted and 
disapproved of the desire of the British Insulated Wire Company 
to rescind their agreement with the Council, and they recom- 


mended that the Council take the proceedings necessary to compel. 


the specific performance of the contract. The recommendation was 
unanimously adopted. 


Liverpool.—The City Council has, after a long debate, 
decided to send a deputation to the United States and Canada to 
inspect the various tramway systems there. It will be composed of 
the chairman and deputy-chairman of the Tramways Committee, 
Councillor Lloyd, the manager of the tramways, and the city and 
electrical engineers. 

Mr. C. R. Bellamy, the general manager, in his report, showed that 
the receipts of the department during the fortnight ending the 26th 
ult., amounted to no less than £20,991, an increase of £1,067 when 
compared with the income of the corresponding period of the pre- 
ceding year. In the two weeks of 1902 the number of passengers 
carried was 4,490,715, as against 4,280,838 in the like period of the 
year previously, the increase thus exhibited being 209,877. 

At the last meeting of the Tramways Committee, 43 district 
inspectors, ticket examiners, drivers and conductors were received 
by the committee, and were presented with certificates of efficiency 
in "first aid” as taught by the St. John’s Ambulance Association. 
These employés of the Tramways Committee had taken a course of 
lessons in first aid " from the local officers of the association, and 
had passed the examination successfally at the end of the course. 
In presenting the certificates, Mr. Higginbottom, M.P., chairman 
of the Committee, congratulated the employés on passing the 
examination. They might expect, despite of care, he said, that 
accidents would occasionally happen in connection with tramways 
undertaking, and it must be a great advantage to the services to 
have men employed who were able to render assistance. He hoped 
the help would be promptly given so that relief might be rendered 
to sufferera. 

The first section of the South Lancashire Tramway systera—tbat 
which connects the city of Liverpool with the towns of Prescot and 
St. Helens— was opened for. passenger traffic on June 24th, and 
has since been in daily operation. This line, known as the 
Bt. Helens section, extends from Kuotty Ash to Prescot, and is a 
little more than three miles in length. The service seems to have 
at once secured favour. Duriog 44 days the total number of 
passengers catried was 176,194, being an average of over 4,000 per 
day. The receipts have been phenomenal. The weekly average 
has risen as high as 36:62d. per car mile; another week it was 
23°69d. per car mile. The explanation of these notable returns is 
ssid to be the cheapness of the transit and the frequency of the 
service. 

London.—Some B. of T. officials had a trial trip on 
Tuesday through Isleworth and Twickenham on the extension of 
the London United Tramway Company, and the line was opened 
for regular traffic on Wednesday. | 

Nosta METROPOLITAN.—At the half-yearly meeting of the North 
Metropolitan Tramways Company, Mr. George Richardson said that 
the Bill for the electrification of the company's lines in Middlesex, 
the application for which was authorised at the last meeting, bad 
passed both Houses of Parliament, and by arrangement with the 
Middlesex County Council and the Metropolitan Electric Tram ways, 
it was now proposed to apply to the Board of Trade for their con- 
sent to a sale of these lines to the Metropolitan Electric Tramways, 
aud an agreement to this effect would be submitted for confirmation. 
The arrangement was made between the North Metropolitan Com- 

y, the Middlesex County Council and the Metropolitan Electric 

mways, under which the Metropolitan Electric Tramways were 
to purchase the Middlesex lines of the North Metropolitan Com- 
pany. Mr. James Devonshire, managing director of the Metro- 
pim Electric Tramways, was elected to a seat on the board of the 

orth Metropolitan Company. Í 


Lytham.—The conversion of the tramways to electrical 
working will be completed by March next. 


Hacclesfield.—The advisability of establishing electric 
trams in the town is under the consideration of the T.C. 


Manchester,—On Thursday, August 7th, a new car shed 
Was opened at Hyde Road in connection with the Corporation 
tramways, The cost of the new buildings is £50,000, and all the 
machinery will be electrically driven. 


Metropolitan District Railway.—Jn his speech to this 
tallway last week, Mr. R. W. Porks, M. P. said that the company 


continned to suffer seriously from tube and electric tramway com- 


petition, but the reduction of their fares he thought was wise policy. 
He referred to the unfairness of the tramway competition, and said 
that it was an anomalous thing that the tramways company which 
monopolised the roads and was paying a handsome dividend, paid 
nothing whatever in contribution to local rates. This was a point 
which Parliament ought to adjust as between them and other public 
carriers. The London United Tramways Company, too, caused as 


much vibration as they did, and was altogether free from any 


Parliamentary obligation on account of vibration. It was hoped 
that the Ealing and Harrow Railway would be open for electric 
traction before the end of the present year. In regard to electric 
traction, the Metropolitan District Electric Traction Company, who 
contracted to erect the power house at Chelsea and electricallv equip 
the railway, had become absorbed in the larger Underground Eleotric 
Railways of London, with a capital of £5,000,000. The power house 
was being pushed on vigorously. Mr, Perks referred to the Morgan 
tube projects, and said that the proposal to carry passengers from 
Hammersmith to Charing Cross for 1d. was, in his opinion, absurd, 
seeing that jt cost the Central London over 1d. to carry their 
péople over one of the most crowded and popular routes in London. 


Newport (Mon.).—Good progress is being made with the 
erection of standards in the outlying and suburban parts of the 
borough for the electric traction. The Corporation has accepted the 
tender of Mr. Krause, Bristol, for £33,750, for the relaying of the 
tramways, &c. It is expected that the whole of the work will be 
completed by the end of the year. 


Paris.—A cable message states that Paris streets have 


just had a narrow escape from the introduction of a trolley system. 


The Est Parisien Company applied to the Municipal Council for 
permission, provisionally, to instal overhead trolleys until it could 
change the existing plates, which have been electrocuting men and 
horses for two years past. The Municipality fortunately remem- 
bered that in France “ Rien ne dure comme le provisoire,” and refused 
the insidious proposal.— Electrical World. . 

The Paris Metropolitan Company has received delivery from the 
contractors of six, out of nine, sections of the new line on the 
exterior boulevards, running between the Place de I’Fitoile and the 
Place de la Nation. The part that has just been completed runs 
from the Etoile to the Square d’Anvers. The stations on the route 
are :—Etoile, Ternes, Courcelles, Parc, Monceau, Avenue de 
Villiers, Rue de Rome, Place Clichy, Place Blanche, Place Pigalle, 
and Square d'Anvers. The stations are now in the hands of the 
painters, and the rolling stock is all ready. It is expected that this 
new section will be open for traffic in about six weeks. 


Peterborougli.— The B. E. T. Co. is to apply for extension 
of time until September, 1903, to complete its works here. 


` Reading.—The solicitors to the Cooper Patent Anchor 
Rail Joint Company, Limited, have informed the T.C. that unless 
some arrangements satisfactory to their clients are arrived at with 
respect to the alleged infringement of certain patents in the construc- 
tion of the Corporation tramways, they will take steps for the protec- 
tion of their clients. The Corporation on August 7th decided to 
defend any action brought against the Council. 


. Sheffield, The Tramways Committee offers a prize of 
£5 for the best destination indicator for the electric trams. 


M Southampton.—At an estimated cost of £7,475 the 
electric trams are to be extended so as to connect Onslow and 


Ports wood Roads. =... 
Southport.—The T.C. has resolved to ask the B. of T. 


to sanction.6 £16,500 loan for tramways extensions. 


© South Shields.—At a meeting of the T.C. held on 


Gth inst. it was decided to apply at the next Parliamentary session 


for powers for the purpose of working the trams by electric traction. 
Mr. J. H. Cawthra, chief electrical engineer to that borough, was 
instructed to furnish the Tramways Committee with a report on the 
various systems of electric traction adopted at home and abroad, and 
Also to prepare estimates for same. 

7 The borough accountant (Mr. J. Bridge) has submitted a 
detailed statement in connection with the opposition to the 
South Shields and Sunderland and District Tramways Bill The 
expenses of the deputation to London re oonference with 
the B.E.T. Co.. amounted to £74 168. 2d.; expenses of deputa- 
tion, witnesses, &., re Corporation opposition to the Bill in 
the House of Lorda, £399 6s. 4d.; making a total of £474 2s. 6d. 
In addition, the town clerk reported that the costs and charges of 
the arr sed agents, including coungel's fees, printing, &c., 
Were, , ME 


` South-Western Railway and Electric Traction.— 
At the half-yearly meeting held last week, in referring to a para- 
graph in the report, which stated that the Bills of the Metropolitan 
and Metropolitan District Railway Companies which related to the 
electrification of portions of the South-Western Compeny's sub- 
urban lines over which those companies d running powers, 
had passed both Houses of Parliament, the Hon. H. W. Campbell 
(the chairman) said that they were arranging an agreement by which 
that equipment should be carried out by themselves, but on such 
terms as would secure an adequate return on the capital they might 
expend. The agreement also gave them the right to use the equip- 
ment for electric working themselves should they at any future 
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time decide to do so. They would watch the working of those 
branches very closely, in order that at the proper time they might 
see how far it would be possible for them to adopt electric traction 
for their own suburban traffic. Needless to say, they had already 
gained much useful experience by the working of the Waterloo 
and City Railway during the past four years. But he might 
say, that until they had secured their eight lines into the 
Waterloo Station, it would be premature for them to attempt to 
adopt electric traction for their suburban traffic. While 
on that point he might mention that as promised to the shareholders, 
they offered a strenuous op; osition to the proposals of the London 
United Tramways Company for the extension of their tramways in 


. their district. The unfairness of that competition along public 


roads which had been largely maintained out of the rates, paid by 
the company, and in districts which had been brought into being by 
the facilities which they had afforded, did not seem just, but it was 
difficult in these days to get Parliament to decline to pass any pro- 
posals which were held to give increased facilities to the public, 
whether those proposals were detrimental to other vested interests 
created under the authority of Parliament or not. They would 
watch very carefully the working of that tramway competition, and 
their officers would carefully study the effects of similar competition 
there and elsewhere, and they might rest assured that the directora 
would do their best to protect the interests of the shareholders. 
Mr. Newby, a shareholder, said he was afraid that the diminution 
which the chairman had referred to in the third-class passenger 
traffic, was due to the competition which the company now had to 
meet with electric trams, and he was afraid as years went on that 
that competion would become more and more keen. 


Spain.— Plans for a projected electric railway between 
Fermoselle, Lunibrales, and Vitigudino are being prepared. Water 
power would be utilised in the generation of the necessary electrical 
energy. | 


Stroud.—At the monthly meeting of the U.D.C. on 8th 
inst., Mr. Holloway, a large clothing manufacturer, said it was 
nothing short of a calamity to the district, that the proposed 
scheme of light railways had been rejected by the Commissioners. 
However, he hoped it would not te long before Stroud possessed a 
complete system of electric tramways. Other members spoke simi- 
larly, and it was decided to appoint a special committee to report 
upon the best means of introducing electric power, traction and 
light into the district. 


Sydney.—In the Sydney Daily Telegraph recently an 
interesting article appeared on the progress that is being made with 
the electric tramway system extensions there. We gather that for 
some months past the authorities who have in hand the big scheme 
for the complete conversion of the Sydney tram service to elec- 
tricity have been quietly, but steadily, pursuing a course of opera- 
tions which so far has produced very satisfactory results. The 
new power house at Ultimo, with its immense chimneys, may safely 
be termed the largest building of its kind in the Southern Hemi- 
sphere, and in the matter of output of electrical energy it will 
probably remain the most gigantic undertaking in the Common- 
wealth for some years to come. The immense generators which, in 
the near future, will be capable of supplying all the necessary 
electric current for running the cars on the various tramway routes, 
are now being got ready. The new switchboard is practically com- 
pleted, and a staircase is being built to reach it from various parts 
of the powcr house. There will be six gcnerators in the pew power 
house. Of these, three are all but in their places, and the work of 
putting the others together and fixing them in position will be 
carried out without delay. The large coal bunkers are nearing 
completion. A good deal of the work of laying the cables, which 
are to carry the high tension alternating current to the sub-stations 
at Newtown, Parliament House, Randwick, Waverley, and North 
Shore, has been accomplished. These cables have to be tested up tu 
20,000 volts. The first conversion will be made as far as Bondi. 
The sub-station at Waverley is already completed, and the batteries 
have been installed. The cables from the power house are nearly 
completed as far as the new site, but a considerable amount of work 
has yet to be done before the Waverley car shed will be ready for 
rolling stock. Although the batteries are in place at the Waverley 
power house, it is at present impossible to use them in any way, 
either with the direct current or the high tension current. At 
Randwick, however, some use is being made of the direct current 
in the new power house just erected near Alliscn Road. There has 
for some time been a line of direct current from the older power 
house at Ultimo as far as the sheds. It has been used for the elec- 
tric cars that run to the racecourse. As the batteries are already in 
position at the Randwick -power house, the department is now 
able to store current there for use in cases of emergency or heavy 
working. The cables to carry the high tension current, when the 
Ultimo scheme has been completed, have already been carried as 
far as the Randwick building. At the city (Parliament House) and 


Newtown sub-stations, all the electrical machinery and batteries to 


be used in connection with the new system have been fixed, and are 
only awaiting the turning on of the high tension current. So far 
as North Shore is concerned, mcst of the work for that station is 
already in hand. 


Vesuvius.—It is stated in the Chronicle that Cooks are 
interested in a project for an electric railway to run direct to Mount 
Vesuvius from the naval arsenal in the city of Naples, thus 
affording increased facilities to the 30,000 to 50,000 tourists who 
visit the crater annually. The faculty of science in the Naples 
University opposes the scheme, and contends that the proximity of 
the line to the University Observatory on Vesuvius would interfere 


seriously with the scientific value of the records on the seismic 
instruments, which register the slightest earth tremors, and measure 
their inherent energy with the utmost precision. The faculty 
further urges that a powerful electric train on the mountain even at 
a distance from the observatory could not_help affecting injuriously 
other magneto-electrical scientific apparatus already installed or 
about to be installed there by the Royal University. 


Worcester,— The T.C. has entered into an agreement 
with the B.E.T. Co. to convert the tramways to electric traction. 


TELEGRAPH AND TELEPHONE NOTES, 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED, 
Latakia-Cyprus .. ss ee y 25 .. June 20, 1899. sa 
Communication with Carthagena and Barran- 

quilla (Columbia) ia xa 25 as 


Dec. 8, 1900 i. 
Trinidad-Demerara No. 1 


. Aug. 27,1901 .. T 


Communication with Bolama .. April 18, 1902. .. 

St. Lucia-St. Vincent .. s .. May 8, 1902 si sè 
8t. Lucia-Grenada ee - - .. May 8, 1902 sz s 
Dominica-Martinique .. T eu ee .. May 8, 1902 : 
Bt. Lucia-Martinique .. sé wa is .. May 8, 1902 
Guadeloupe- Martinique . May 9, 190 


Santa Cruz de Teneriffe to Tejita de Teneriffe July 4, 1902 

Puerto Plata-Martinique bs T .. July 10, 1902 .. j^ 
Anjer-Kahanda .. JO . Aug. 2, 1902 Aug. llth, 1902. 
Guantanamo-Mole St. Nicholas  .. m .. Aug. 5, 192 ee ig 
Nagasaki-Fusan (between Tsushima and Fusan) Aug. 5, 1902 


LANDLINES :— " 
Route ría Hanekin on Persian territory .. .. Feb. 24, 1900 T 
Communication with Tientsin and Taku vi 
Helampo $3 as .. July 18, 1900 .. 


American Pacific Cables.—According to a Reuter tele- 
gram from Washington, President Roosevelt has granted the appli- 
cation of the Commercial Vacitic Cable Company, which purposes 
to construct a cable from San Francisco to China, with landings at 
Hawaii, Guam, and the Philippines. The President has also 
granted the company access to certain charts of soundings and 
profiles of the ocean-bed, belonging to the Navy Department. The 
conditiors on which the application is granted are that the rates 
sball not exceed those fixed by the United States (iovernment ; 
that Government cablegrams shall have priority; that the Govern- 
ment shall have the right to purchase the cable at any time at a value 
appraised by disinterested persons, and to assume full control of it 
when the country is at war, or when war is threatened ; that all 
contracts with foreign Governments for the transmission of messages 
shall become null when the United States is at war; that the United 
States shall have authority to sever the branches connecting the: 
main cable during war, or when war is threatened ; and that the 
line from the Philippines to China shall bə constructed by 
the company independently of all foreign companies and concerne. 


Grantham Telephones.—We hear that the T.C. has 
temporarily suspended further operations for.the exploitation of 
the proposed municipal telephone system. 


International Telegraph Code.—Both the Bombay 
and the Bengal Chambers of Commerce have memorialised the 
Government of India against the compulsory adoption of a new 
official telegraph code to be promulgated in accordance with the 
decision of the international conference held at Budapest in 1896. 
They ask that tne delegate for India at the international conference 
to be held in London next spring should be given instructions to 
use hia best endeavours to prevent the ratification of the vocabulary 
for compulsory use.— Tines. 


International Telegraph Conference,—It is stated 
tbat Belgium will be represented by the Director-General of 
Telegraphs at the forthcoming international telegraph conference 
in London. | l 


Oldham Telephones.—The T.C. is to apply for a 


telephone license for the Oldham }i:xchange area. 


Pleasures of Cable Laying.—It is stated that the 
cable steamer Anglia, while laying recently the Norfolk Island to 
Fiji section of the Australasian cable, encountered a cyclone which 
lasted ten hours. No one could pass along the deck, the speed of 
the ship wa3 reduced, although full power was maintained, and all 
had to remain at their posts. The cable was not lost, however, but 
the course was preserved and the work done creditably. An 
experience of this kind is a good test of the training of a cable 
ship's staff and crew.— Electrical World. . ; 


The Telegraph Wire Export Trade.—Tho fluctuating 
character of the cxport trade of this country in telegraphic wire 
aod apparatus connected therewith is well sLown by the returns 


which are now available for July. The shipments during that 


month alone exceed the whole of those during the first half of the 
current year; they reached a value of no less than £397,601, which 
compares with only £46,866 in June last, and £53,140 in July, 1901. 
Last month's activity has entirely altered the position of this 
branch of industry; for while at the end of the half-year the 
returns exhibited a decline of over £800,000, they now show the 
largest totals recorded in recent years. To give the figures, the 
aggregate shipmeuts during the seven months ending with July 
last have amounted to £1,784,786, which contrasts with £1,772,500 
in the corresponding period of last year, and £1,665,016 in the first 
seven months of 1900. 
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ELECTRIC LIGHTING AND POWER IN 
SAN FRANCISCO. 


Tux city of San Francisco is exceedingly prosperous, and is 
rapidly growing, having many extensive industrial centres 
scattered over a | 

wide area, Electric 
lighting and power 
has been freely used 
there for many 
years past, but with 
the ever-increasing 
business, the 
necessity for having 
zome electrical 
system of such a 
form, and suff- 
ciently extensive as 
to give the best 
possible results, be- 
came very pro- 
nounced, and 
resulted in the for- 
mation of the In- 
dependent Electric 
Light and Power 
Company. This 
company com- 
menced to supply 
the city with electricity T year, and the way in which 
it has arranged the details of its generating and distributing 
system, no less than the large size of the whole equipment 
put down, is most convincing evidence that it realises the 
fact that San Francisco cannot continue in its prosperity 
without the aid of electrical power, and plenty of it. The 
aystem put down is one best suited for the conditions 


existing in the neighbourhood; long distances have to be - 


traversed by the current, and heavy loads eentred at widely 


. WESTINGHOUSE Two-PHaASE STEAM ALTERNATOR, 


nection with the same are of the most modern, yet 
well-proved and well-tried types. Such being the case, 
a description of the system will be both interesting 
and valuable. In general the system adopted consists of 
two-phase current generation, three-phase transmission, 
two-phase alternate 
current distri- 
bution, and also 
direct current dis- 
tribution. 

The main gene- 
rating plant con- 
sists of steam- 
driven alternators, 
four of 1,500 Kw. 
capacity, and one 
of 500 Kw. capacity. 
Steam for these 
generators is drawn 
from a battery of 
12 Babcock and 
Wilcox boilers of 
the largest size in 
general use as made 
in this well-known 
type. They are put 
down in separate 
pairs, each being 
divided from the 
others by a substantial wall, so that any boiler 
may be in operation or standing without interfering 
with any other. In each furnace are 252 tubes of lap- 
welded wrought-iron, each 18 ft. long and 4 in. in diameter. 
The boilers were all tested and made tight under a hydro- 
static pressure of 300 ibs, per sq. in. They work in con- 
junction with sets of Green's economisers, which are fixed 
at the rear of the boilers, and on either side of the steel 
chimney. The flues are thus short and Straight, and are 


CONDENSING AND PuMuPING PLANT. 


distant pointe have to be undertaken with economy, and 
with perfect safety and reliability, Consequently, a high- 
pressure, polyphase, alternate-current transmission has been 
adopted, and the machinery and details installed in con- 


SrTEAM-DBIvEN EXCITERS. 


arranged with by-passes and the requisite dampers, so that. 

any economiser may be thrown either into or out of use 

as desired. On each side of the smoke stack at its base is 

installed a circular fan, 10 ft. in diameter, direct-driven 
E 
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by a horizontal steam engine for providing forced draught 
when necessary. The normal working pressure of the steam 
system is 165 lbs. per sq. in. 7 
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GENERAL VIEW OF ENGiNEÉ Rook. 


The main steam pipe.is 16 in. in diameter, fitted with 
steel flanges. The boilers are connected to this muin by 
long - radius branches of . 


extra heavy pipe I2 in. in 
diameter. The usual 
separators, isolating valves, 
&c., are fitted. Oil fuel 
is used under the boilers, 
the oil being burnt in 
steam jet burners of a 
very simple form. All 
the main steam engines 
work condensing, and 
each exhausts into an inde- 
pendent condenser of the 
Wheeler type. 

Circulating water for 
the surface condensers is 
drawn from the Bay of 
San Francisco, the pump- 
ing plant being installed in 
a separate power house 
about 500 yards from the 
main works. Here four 
centrifugal pumps, each 
direct driven by a 30-H.P. 
Westinghouse type 0 
induction motor, draw the 
sea water from the Bay, 
and force it to the boiler 
house through a  30-in. 
main. The pumps have 
no load imposed upon them 
for the return of the 
"water, which is allowed 


to siphon back through a 30- in. discharge pipe. 
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Mam SWITCHBOARD N POWER STATION. 


denser outfit consists of a surface condenser and a vertical 
triplex air pump. One of the latter is shown in one of our 
views, direct coupled to a Weatinghouse two-phase alternate 


current motor. The boiler feed pumps are 
three in number, of the Snow duplex type, 
the feed water being driven from. these 
through two large feed water heaters of the 
Goubert type, into which the exhaust steam 
from all the auxiliary pumping plant of the 
works is passed, and in which it is 
practically condensed. cs | | 

The steam engines driving the maip 
generators areof the cross-compound vertical 
type; four of them are mated at 2,400 I. H. p. 
each, the fifth one being smaller, and having 
a capacity of 760 I. H. P. The larger engines 
have cylinders 28 in. and 58 in. in diameter, 
high and low pressure respectively, and an 
even stroke of 48 in. Their normal speed 
is 116 revolutions per minute. The smaller 
engine, which is exactly similar in form to 
the larger ones, has cylinders 17 in. and 
36 in. in diameter, a 80-in. stroke, and runs 
at 160 revolutions per minute. The high- 
pressure cylinders of these engines are steam- 
jacketted both in the barrels and covers. 
The coils of the reheating receivers are in 
series with the steam jackets, the object being 
to secure a quick circulation of steam through 
the system, since the difference in temperature 
between the high-pressure cylinder and the 
receiver is considerable. 

Particular care has been taken with the 
design of these engines to render them 
expressly suitable for the driving of alter- 
nators in parallel. The governors are all 
under the control of small electric motors, 
which are arranged so that the speed of any 
engine running. may be varied at will over 
a considerable range by the switchboard 
attendant of the station. 

The governors are well damped to prevent 
momentary changes of speed due to sudden 
fluctuations in the electric load. They are 


very seusitive over a wide range, and adapt themselves 
well to steady changes of load or steam pressure. Careful 


— y 


testa have shown that the engines work perfectly in 
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parallel. A sudden cutting-off of the full load of one of the 


large sets causes only a momentary rise of 4·5 per cent. in 


speed. The gradual change of load from maximum to zero 
reked in a rise in 

sped of 0°46 per 
Cent. 

3 A good general 
view of a pertion of 
the engine - room 
plant is shown in 
two of our illus- . 
trations. It will be 
geen that the elec- 
trical generator is 
carried alongside 
the fly-wheel on the 
centre of the main 
shaft between the 
high and low- : 
pressure sides. The: 
fly-wheels are built 
up in sections; 
these are shrunk 
and bolted together, 
and the wheel 
turned true after 
being fixed to the 
shaft. The alter- 
nators are of the 
standard Westing- 
house rotating 
armature type, the 
armature being built 
Up on a cast-iron 
spider, which is pressed on to the shaft alongside 
the fly-wheel by hydraulic pressure. The armature core is 
built up of soft-steel plates in segments assembled together 
and dove-tailed into the outer rim of the cast-iron supporting 
wheel. The periphery of the core is slotted to receive the 
armature conductors, which are of flat copper bars, insulated 
before being placed in the slote. Particular care has been 
taken in the construction of these machines to ensure 
efficient ventilation ; the core plates are spaced, and the cast- 
iron rim cored out to give continuous channels through 
which a constant stream of cool air is forced whilst the 
machine is running. There are 62 poles in the field. They 
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Back oF Marg SwiTcHBOARD. 


are carried on the inside of a cast-iron ring surrounding the 
armature, and consist of soft-steel stampings assembled 
together, and cast into the body of the ring which forms a 
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SwITCHBOARD IN SUB STATION. 


continuous yoke to the magnetic circuit. Each pole-piece 
bears a coil of the field winding. The coils are of copper, 
atrap-wound edgeways on formers, which are held in place by 


lugs screwed to the 
cast field ring. 
These formers slide 
easily into position 
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X on the pole-pieces ; 
Ps the coils are thus 
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readily fixed or 
detached, and are 
. well ventilated. The 
field ring is verti- 
cally divided, the 
halves being set 
on guide plates and 
fitted with gears by 
which they can be 
easily drawn apart 
and all parts of the 
machine exposed 
for inspection or 
repairs. The large 
sets each yield 
1,500 Kw. in the 
form of two-phase 
current, at a pres- 
sure of 500 volts 
per phase. The 
guaranteed full-load 
efficiency of these 
generators is 95 per 
cent., whilst after 
24 hours’ run at 
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full load their temperature rise will not exceed 40°C., aud 
at 50 per cent. overload for one hour the rise in temperature 
will not exceed 60° C. The smaller generator of 500 Kw. 
is similar to those described. 


The exciting plant, of which we give a view, consists 


of two direct-driven units, each of 100-Kw. capacity, yielding 
current at a pressure of 125 volta. The engines driving 
these machines are of the vertical tandem compound type, 
fitted with piston valves, and having cylinders 11 in. and 
19 in. in diameter respectively, the stroke being 15 in., 
and the normal speed 200 revolutions per minute. The 
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ROTARY CONVRRTERS IN SUB-SPATION, 


generators are of the standard! Westinghouse multipolar 
direct-current type, direct coupled to the driving engines. 


A general view of the main switchboard at the power 
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station is given on p. 268. 
white marble panels supported on an iron framework and 
fitted with the usual switches, instruments, &c., in accord- 
ance with the well-known standard Westinghouse practice. 
Provision is made for either parallel or independent 
running of the generating sets and transformers. The 
switchboards are very complete and modern in their equip- 
ment. The circuit-breakers are fitted with time-limit 
devices, and a particularly complete set of instruments, 
including wattmeters, voltmeters, and ammeters of all forms, 
is provided, and gives an exact showing as to the conditions 
existing in any part of the circuit. 

The step-up transformers originally installed are of 
750 Kw. capacity each. They are of the Westinghouse 
water-cooled type, a fresh supply of water being maintained 
in constant circulation through them by means of a Quimby 
pump direct connected to a Westinghouse alternate current 
motor. The fresh water is cooled by means of salt water 
drawn from the. condenser system of the steam plant. 
Recently the transformer capacity has been increased very 
largely, and Westinghouse transformers of the oil-insulated 
self-cooling type have been adopted. The step-up trans- 


The whole board is built up of. 


--— 


in one of our views, which also shows the starting motors. 
and the high-pressure circuit-breakers overhead, 

The underground mains are of paper-insulated, lead- 
covered cables, laid in terra-cotta conduite The ‘main 
11,000-volt feeders from the power station at Portrero to the 
chief sub-station at Eighth Street, and thence to the three 
others, are underground. The alternate current low pressure 
distribution is two-phase, at pressures of 115, 230, 440, or 
2,300 volta, whilst the direct current is distributed at 110, 
220, or 440 volta. 8 

The whole of the electrical machinery put down, with the 
exception of a few minor details, is of Westinghouse manu- 
facture. The scheme has been a great success right from 
the beginning, and considerable extensions have been always 
in hand. As telling how exceptionally great has been the 
demand for current in this prosperous city, it is interesting 
to note that the electric railway, already mentioned as a con- 
sumer, has had to go back again, for a time, to its once 
discarded steam-electric plant, the Independent Electric 
Light and Power Company working their plant right up 
to the highest limit, and being upable to produce more. 

The external load is made up practically of all every-day 
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WULVERHAMPTON EXHIBITION: Messrs. FERRANTI, LIMITED, MAIN SwiTOHBOARD. 


formers raise the 500-volt two-phase current as received 
from the generators to three-phase current at 11,000 volts 
pressure, in which form it is transmitted to sub-stations ín 
the city. 

The high-pressure circuit-breakers of the sub-stations 

are installed in a novel manner. They are of the single-pole 
long-break fused type, of 150 amperes capacity each, 
supported on an iron pipe framework from the ceilings. 
An idea of this arrangement will be gathered from the 
illustration. 
„ At the Eighth Street sub-station there are three sets of 
400-Kw. transformers reducing the three-phase current of 
11,000 volts pressure to two-phase current at a pressure of 
2,000 volts. In addition to this alternate current supply 
there i8 also a three-wire direct current distribution system 
which receives its supply from rotary converters. At the 
Eighth Street sub-station the rotary converter supply is 
utilised chiefly for traction purposes, and this is also true of 
the Sunnyside Station of the San Francisco and San Mateo 
‘Electric Railway system. 

The rotary converters -are of the standard Westinghouse 
type, each of 250 Kw. capacity, and fitted with a type C" 
motor for starting purposes. These rotaries have done ex- 
cellent service in connection with. the supply, particularly 
those used in connection with the electric railway already 
mentioned, which were constantly subjected to overloads 
even up to points between 100 and 200 per cent. A good 
view of a pair of the rotary converters as installed is shown 


[j 


applications of electricity - workshop and factory driving, 
private and public lighting and tramways. The most 
striking features evidenced by such real prosperity are, that 
polyphase current for the generation and distribution of 
power forms the most adaptable and reliable system, and 
that this is in no small measure due to the state of perfection 
which the modern rotary converter has reached. 


THE WOLVERHAMPTON EXHIBITION. 


ALREADY, in our issue of May 2nd, 1902, we have given & 
general account of the character and scope of the Art and 
Industrial Exhibition which is being held at Wolverhampton. 
We now propose to deal in detail with some of the more 
prominent exhibits in the engineering section, which, 
though not of great extent, is of considerable interest and 
variety. We must mention, in the first place, that the 
general manager and engineer to the Exhibition is Mr. J. H. | 
Cundall, who, in addition to a lazge experience in engineering 
in general has had special experience in work of this 
description. Mr. Cundall’s assistants in the engineers 
department are Mr. P. C. Cannon, assistant engineer ; Mr. 
A. C. Freeman, assistant electrical engineer ; and Messrs. J. 
Barnett, E. Howell, and W. Peebles. Mr. Freeman has had 
charge of the whole of the arrangements for the generation 
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aud distribution of electricity for light and power 
throughout the Exhibition, as well as the installation of gas 
lighting, and having occupied the position of chief assistant 
electrical engineer for the Glasgow Exhibition last year, in 
which his efforts were entirely successful, he has been able to 
achieve a similar success at Wolverhampton. The decorative 
electric illumination of the exterior of the buildings, for 
which he was responsible, has been carried out in an excep- 
tiondllp thorough and artistic manner, and at moderate 
cost, 

The electric generating plant has been for the most part 
concentrated in an enclosure near the centre of the 
Machinery Hall, and provides both for lighting and for the 
supply of power to the whole of the machinery in motion. 
The electric power is controlled by a large Ferranti switch- 
board, from which it is distributed on the three-wire system, 
exactly after the style of an installation for the supply of a 
zwall town. The main cables were supplied by the British Insu- 
lated Wire Company, Limited, and are of the triple concen- 
tric paper-insulated lead-covered type, laid in wood conduits, 
The cables for indoor are lighting circuits and glow lamp 
branch circuits were supplied by Messrs, Isidor Frankenburg, 
and are insulated with vulcanised rubber. The main buildings 
and the grounds are lighted with Brockie-Pell arc lamps, 
worked 10 in series on the 500-volt outers of the distri- 
buting system at 10 amperes. Exhibitors’ stands are fitted 
up on the distribution - board system, with three-ampere cir- 
cuits for lighting: motors up to 5 H. p. are run off the 
250-volt circuits, beyond that power off the outers. The 
wiring for the arc lamps in the grounds was done with 
bare aluminium overhead wire, lent by the British 
Aluminium Company. ^ ~ S | 

The main switchboard, of which we give an illustration, 
is one of the most striking exhibits, and presents a very 
handsome appearance. It is of Messrs. Ferranti’s standard 
cellular type, and consists of. eight generator panels, eight 
feeder panels, and the necessary provision for the neutral 
wire and the balancers. Each panel is complete in itself, 
with all necessary switches, cut-outs, regulators and 
measuring instruments. A generator panel contains an 
edge-wise ammeter, two quick-break switches, one of which 
is operated by an automatic device fixed in a recess under the 
switch, and a fuse. The automatic device opens the switch 
in case of reversal of current. . The ammeter and fuse slide 
into place, making contact with spring jaws, and a duplicate 
set of contacts provides for the substitution of one fuse for 
another without interrupting the circuit. Edgewise volt- 
meters are mounted on the top of the board for paralleling 
and for reading the. bus-bar pressure. The regulating 
resistances, of the Ferranti open type, are placed under the 
switchboard platform, and are operated by means of hand- 
wheels in front of the corresponding panels. Field switches 
are also provided on the regulating table. | 

The main bus-bars run from end to end of the board, 

traversing all the dynamo and feeder panels ; they are 
encased in ebonite in alternate compartments, so that 
only one bar is exposed in any one compartment. 
Each of the feeder panels contains two ammeters, two 
single-pole switches, and two sets of fuses. Two feeder volt- 
meters are mounted on the top of the board, and coupled up 
oe voltmeter switches on the front of the regulating 
able, 

The switches for the balancer and the earth and mid-wire 
ammeters are placed at the centre of the board, the starting 
witch for the balancer being placed under the regulating 
table in front of the board. | 

The overall dimensions of the board are 23 ft. 8 in. x 
19 ft. high; it is entirely on the front of the wall, into 
which it is cemented, and all parts are accessible from the 
front. The paralleling device is very similar to the well- 
known Ferranti synchronising device for alternate current 
work ; and the switches themselves are exceptionally strong, 
with large cross-section of metal and contact surface. The 
fuses are of the oil-broak type employed by the firm for high 
pressure A. C. work, suitably strengthened. 

In front of the board, on a lower level, may be seen a 
row of double-pole switches for the arc lighting circuits. 

EE Mesers, Ferranti’s other exhibits we shall make mention 
er, 


(To be continued.) 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Accrington.—August 19th. Nine arc lamps and pillars 
for street lighting. See Official Notices? August 8th. 


Amsterdam,—September 8th. Underground high pres- 
sure and low pressure cable system (three-phase, direct and 
telephone). See Official Notices” July 4th. 


Austria,—August 25th. The Austrian State Railways 
Administration, Pilsen, require supplies of arc and incandescent 
lamps and cables for lighting purposes. Offers should be received 
before August 25th. 


Bexley.—September 4th. Permanent way, bonding, 
overhead equipment, car bodies, trucks and equipment. See 
" Official Notices to-day. | 


Bristol. — September 10th. Electric wiring, bells, 
telephones ; also boilers, economisers, piping, &c, for the 
Guardians’ Infirmary. See “ Official Notices " August 8th. 


Christiania.—September 13th. Sealed tenders. marked 
“Telegrafog-Telcfonmateriel ” will be received at the Board of 
Managers’ Office, Christiania, up to 3 p.m. on the 13th prox , for the 
supply to the Norwegian State Railways of the undermentioned 
goods :—22,000 kilogs. of telegraph wire, No. 8, galvanised iron 


wire, 4'1 to 4'3 millimetres diameter; 5,400 kilogs. of telegraph 


wire, No. 11, galvanised iron wire, 3:1 to 3:3 millimetres diameter ; 
3,600 kilogs. of copper wire, 2:4 to 2:6 millimetres diameter ; 5,900 
porcelain insulators ; 5,900 insulator holders. Tenders may include 
part or all of the goods required. Further particulars can be 
obtained on application to the office of the Inspector of Telegraphe, 
Stoners Gade, Christiania. 


Doncaster.— August 28th, Ejector condensing plant, &c. 
See “Official Notices to-day. 


Dresden, — October Ist. A competition for a safety 
apparatus in connection with the working of electric tramways will 
be decided on the date mentioned by the Communal Administration 
of the town of Dresden (Saxony). "Three prizes of 5,000, 3,000 and 
2,000 marks will be awarded. l 


Edinburgh.—August 26th. Cast-iron pillar boxes for 
street section fures. See Official Notices” to-day. 


France.— August 20th. Tenders are being invited until 
the 20th inst. by the French Post and Telegraph authorities in 
Paris for the supply of 300 tons of copper-wire in six lots. Tenders 
are to be sent to Le Sous-Secretariat d'Etat des Postes et des 
Telegraphes, Rue de Grenelle 103, Paris, whence particulars may 
be obtained. | 


Harrogate.—August 18th. Electric wiring at the 
Kureaal for the Corporation. Sce “Official Notices“ August 8th. 


Huddersfield. — August 18th. ^ Motor-driven tower 
waggon for overhead equipment work. See Official Notices” 
to-day. l 


Ilford.—August 19th. Combined watering and sweeping 
car with equipment. See Official Notices” July 25th. 


Italy.—August 26th. The Municipality of Maddaloni 
(Caserte), Italy, will on this date consider applications for the 
concession of the electric lighting of the town for a term of 40 
years. : 


Kala Lumpur (Selangor State).—August 21st. Two 
600-H.P. turbines, two 400-Kw. three-phase generators, switchboard, 
motor-generators, poles, wire, &c., for transmission line, arc and 
glow lamps, &c., for the Crown Agents for the Colonies. See 
* Official Notices " July 11th. 


King William's Town (Cape Colony).— September 1st. 
Sealed tenders for electric lighting plant, &c., as per specifications, 
will be received at the office of the King Electric Lighting and 
Cold Storage Company, Limited, King Willism's Town, Cape 
Colony, unti] noon on Monday, September 1st, 1902. 


Launceston (Tasmanra).—September 15th. The Cor- 
poration wants tenders for polyphase generating, transmitting, 
transforming and distributing apparatus, reconstracting existing 
plant, enclosed arc lamps, &c. See “ Official Notices " May 23rd. 


Leicester.—September 3rd. Tram rails, points, crossings, 
conduite, cables, overhead cquipment, bonding, boilers, engines, 
generators, and other power station plant; alsoelectric cars for the 
Corporation. See “ Official Notices” July 18th. 


Malvern.—August 28rd. Lancashire boilers, engines, 
alternators, cables, transformers, switchboard, &c., for the Council's 
electricity supply scheme. See “Official Notices " July 11th. 


— — D ————————Á——————————————————'' OO nears 


272 


THE ELECTRICAL REVIEW. 


[Vol 51. No. 1,290, Avavsr 15, 1902. 


— . ————— A ES SI EP a ae ty 


N. E. Railway.—October 7th. The directors are in- 
viting tenders for the complete electrification of about 37 miles 
of standard gauge (double track mostly) line in the neigh- 
bourhood of Newcastle. The contract is divided into two 
sections—(1) electrical equipment of coaches and permanent way ; 
(2) high-tension cables and sub-station equipment. For further 
particulars see our Offitial Notices July 25th. 


Newport.—August 20th. Electric generating plant and 


wiring, &c., for the new lunatic asylum at Caerleon. See Official 
Notices" July 25th. | 


Northfleet,—The U. D. C. is desirous of entering into a 
contract with some company for the working of its electric 
lighting order. See “ Official Notices ” July 25th. 


Pemberton. — August 20th. Complete electrical in- 
stallation (boilers, enginee, dynamos, &c.), cables, raile, &c., and over- 
head equipment, See Official Notices August 1st. 


Poplar.—August 25th. Arc lamp carbons for Elec- 
tricity Committee. See Official Notices to-day. 


Roumania.—September 3rd. The municipal adminis- 
tration of Calarasi-Stirbey (Roumania) is prepared to receive 
tenders for the concession of establishing and working the electric 
lighting service of the town. 


Rugby.—August 20th. One 150-Kw. and one 60-kw. 
high speed steam three-pbase alternators; switchboard, mains, 
lamps, and meters for the U.D.C. See “Official Notices " August 1st. 


Spain.—August 18th. The municipal authorities of 
Daroca (province of Zaragoza) are inviting tenders until the 18th 
inst, for the concession for the electric lighting of the town during a 
period of five years. Tenders are to be sent to El Secretario del 
Ayuntamiento de Daroca (Zaragoza), whence particulars may be 
obtained. 


Stretford.— August 30th. The U. D.C. invites tenders 
for the building of an electricity generating station, adjoining 
Lonford Bridge, Stretford. 


Swansea.—September Ist. Telephore conduits, cables, 
wires, batteries, instruments, switchboards, &c, for municipal 
telephone equipment. See “ Official Notices” to-day. 


Tien-Tsin.—November 80th. The Times says that the 
Board of Trade have received through the Foreign Office from his 
Majesty's commercial attaché at Shanghai a copy of an advertise- 
ment issued by the Municipal Secretary at Tien-Tsin calling for 
proposals for the lighting of the British concessions by electricity 
which reads as follows :—“ British Municipality and British Munici- 
pal Extension, Tien-Tsin.—Notice.—The British municipal councils, 
in accordance with the terms of the resolution passed at the general 
meeting of landowners, fuers, &c., held on May 2nd, 1902, are now 
prepared to receive proporals for the lighting of the concessions by 
electricity, such proporals to be submitted not later than November 
30th of this year.—A. W. Harvey Pellingbam, A. M. I C. E., 
Secretary and Engineer.“ It is understood that no details or 
specification will be furnished. 


Valparaiso.— September 1st, Construction and equip- 
55 electric tramways. Further particulars from the Chilian 
ns 


CLOSED. 


Belgium.—La Société Nationale des Chemins de Fer 


Vicinaux, of Brussels, has just opened the tenders for the supply 
and erection of the overhead conductors for the electric local 
railways between Grâce Berleur and Hallogne, and between St. 
Walbarge and Vottem in the Liége district. Six tenders—three 
Belgian and three German—were altogether received, the lowest 
being that of the Compagnie Internationale d’Electricit¢, of Liège. 


Bolton.—The Municipal Technical School at Bolton 
has just placed an order with Messrs. Witting Bros, Electrical 
Engineers and Contractors, Limited, for the preliminary equipment 
of its new dynamo room. The order compriees single and poly- 
phase alternators, single and polyphase mctors, direct current 
motors, transformers, a rotary converter, and a complete switch- 
board. Messrs. Witting Bros. have also recently received an order 
from the Brompton and Kensington Electricity Supply Company, 
Limited, for two motor-generatora, each consisting of a Heyland 
motor driving & continuous current generator, for accumulator 


charging. 


Bradford.— Cole, Marchent & Morley are to supply two 
grease separatora for Valley Road generating station, for £560; the 
tender of the B.T.H. Co. for the supply of lamps required for free 
distribution during the half-year ending December 31st, for £306, 
and rf of Mr. i A. 1 of Bradford, for the work 

ui n connection with the lighting of the new brigad 
station at £260 have been accepted. ER Ns ý 


 Bradford.—Miller & Co., of Edinbro', have received an 
order for an improved car wheel grinder for the Thornbury car 
depót at a cost of £270. ! | 
Breconshire.— The contract for lighting the Joint 
Welsh Counties Asylum, which is being built in Mid-Breconshire at 
an outlay of nearly £120,000, has been entrusted to Mr. Watkin 
Williame, of Pontypridd, in conjunction with Messrs. Graham 
Brothers, of Middlesborough. à 


Bury.—The T.C. has accepted the tender of Messrs. 
Walmsley & Co., Ltd., Bury, for condensing plant, and that of 
Me*srs, G. & J. Weir, Ltd., Glasgow, for feed pump. 


Eccles, — The T.C. has accepted the tender of the 


Gilbert Arc Lamp Company, for the supply of eight arc lamps for 
the tramway standards at £112 168. 


Gravesend,— The T.C. has placed with Messrs, Ferranti, 


Limited, an order for 50 meters of assorted sizes. 


Hampstead.—The B.C. has accepted the tender of 
Messrs. Thos. Parker, Limited, for the supply of a dynamo at a cost 


of £760. 


Kinfauns Castle, N.B.—The following tenders have 
been received for the supplying and erecting of an electric lighting 
plant at Kinfauns Castle, N.B., to the specification of the consulting 
engineer, Mr. Morgan Williams, M. Inst. C. E.:— 


Ernest Scott & Mountain ee ee ee oe £2,360 10 0 
Middleton & Townsend, Edinburgh T i e 220 ^ $ 
t (a) 2,090 15 0 

Macaulay, Clarke & Maclaren, Glasgow .. ee | 850 2020 " 0 
(d) 2,086 15 0 

Lowdon Bros. & Coo. i 00 3008 m 8 
Mavor & Coulsoen . 1 (Accepted) 5 un 8 Ü 


It is interesting to note how remarkably close the prices are for 
this contract as compared with the ordinary run of such tenders. 
The total difference between the highest and lowest is only about 
£400. 


Middlewich.—The Electrolytic Alkali Company have 
given a duplicate order for two sets of double commutator machines, 
each wound for 2,500 amps. 250 H.P., to Messrs. Brace Peebles and 
Co., who have also received a contract from the Brighton Corpora- 
tion fora reversible booster at £992. 


Monmouth.—The T.C. has accepted the tender of 
Messrs. Davey, Paxman & Co., for the supply of a boiler for the 
generating station at £398. 


Newcastle-on-Tyne.—The T.C. has accepted the tender 
of Messrs. W. A. Potts & Co., of Manchester, for the supply of rails 
for the electric tramways extension to Walker. 


Newport (Mon.).—The Electricity Committee recom- 
mended the following tenders for acceptance at Tuesday's mect- 
ing:— 

Construction of teamways: Messrs. A. Krauss & Son, Bristol, £83,785. 

Rails, 1,250 tons, tishplates, 40 tons; Messrs. P. & W. McLellan, Limited, 
Glasgow, £7,817. n 

Tin bars, washers, nuts, bolts and springs: Messrs, Askham, Bros. & Wilson, 
Limited, £387 


Lay outs of manganese steel: Messrs. Hadfields Steel Foundry Company, 
Limited, £300. 

Track work in the car shed yard: Messrs, Hadfields, £485. — — 

Messrs. The Cooper Patent Anchor Hail Joint Company, Limited, Leeds 
2,250 anchor sole plates, £1,821 17s. 6d. 


Two boosters for new power station: Chloride Storage Syndicate, Limited, 
£1,902 108. 


Extensions to switchboard for generating station: Britannia Company, 
Limited, £544 8s. 6d. 


The Corporation has also accepted the tender of the E. P. 8. 
Company for a 1,000 ampere-hour storage battery at £1,697, and 
that of Messrs. Mather & Platt for a balancing machine at 496. 


Salford.—The T.C. has accepted the following tenders :— 
Walter Scott & Co., Limited, for 1,450 tons of tramrails at 
£6 17e. Gd. per ton, fish and sole plates at £8 7s. 6d. per ton; 
Cowans, Limited, fixing complete Andrews's patent duplicate 
mnins system at £76, free from royalty; Mesars. G. Hill & Co., 
Manchester, for electric wiring at the new offices in Blackfriars 
Street, £93. 


Southampton.—Babcock & Wilcox are to supply 9 
new boiler at the electricity works at £850. 


Stockton-on-Tees.— The tender“ of Messrs. Worth, 
Mackenzie & Co., of Stockton-on-Tees, for the supply of a con- 
densing and cooling plant at the Corporation Electric Light Works, 
for £2,096, has been accepted. The lowest tender was £175 below, 
but it was thought that it would be cheaper in the long run to give 
the order to a local firm. 


Warrington.—The B. T. H. Co. is to supply 11 cars to 
the T.C. for £5,966, 
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NOTES. 


Electricity and Opties.— M. d’Arsonval, of the French 
Academy of Science, has brought before the attention of that 
Institute the experiments of Dr. Billinkin, of Epernay, and the 
numerous observations of the latter regarding the treatment of 
certain affections of the eyes by electric current at high pressure. 
The results, in cases of ophtalmia, were particularly surprising. 


“ Living London,"—Part No. 2t of George R. Sims’ 
most attractive and interesting publication (Cassell & Co, Limited, 
7d, net), has an article by Desmond Young on “ Lighting London.” 
The accompanying pictures include interior views at the stations of 
the London Electric Supply Corporation and the South Metro- 
politan Gas Company. | 


Crystal Palace School of Practical Engineering.— 
On Friday, August 8th, the certificates awarded were distributed by 
Dr, T. Kirk Rose, F. C. S., Assistant Assayer to the Royal Mint, in the 
ungvoidable absence of Sir William Chandler Roberts-Austen. 


Electricity and Art.—According to the Birmingham 
Weekly Post, Prof. Frankland has reported to the Museum and 
School of Art Committee that the incandescent gas installation in 
the Art Gallery is to be preferred to the arc lamps, which are much 
less effective in promoting ventilation, and that although these (arc) 
lamps do not give rise to sulphur compounds, they do generate 
ozone and oxides of nitrogen, which are calculated to act 
prejudicially on the pictures. This is the first time that we have 
seen the heat and sulphurous fumes of gas preferred to the coolness 
sud purity of electricity. Surely the Professor has been misled. 
No doubt small quantities of ozone are given off by the arc, but the 
amount evolved cannot “hold a candle," so to speak, to the steady 
and voluminous output of hot foul gases from the gas burner. 


To Those Whom it may Concern.—To fully appre- 
ciate the present status of the electrical industry in Germany and 
methods of German finance, we commend to the notice of our 
readers a careful perusal of the article, “The German Electrical 
Industry,” on p. 284 of this issue. It is a thousand pities that men 
like Mr. J. W. Swan and Prof. Fleming do not wholly devote their real 
abilities to science, and leave financial matters, with which tbey 
can have no special acquaintance, to others better able to speak 
with authority. The English engineers, too, who have so per- 
sistently and for so long insisted upon the claims of polyphase 
working, will be encouraged in their further efforts by the results 
xeu in San Francisco, full particulars of which we give on 
p. 267. 


Specifications for Steel.—Some time ago we referred 
at considerable length to the suggested standard specifications for 
steel, as proposed by the American Section of the International 
Association for Testing Materials. Some of these bave now been 
brought prominently before the American Society of Mechanical 
Engineers. Though the specifications were adopted in June, 1901, 
as standards, no attempt has been made to put them into force. 
We see no reagon why they should not become general, and should 
like to see them considered by the Committee on Standards. The 
mischievous allowance of 0:10 of phosphorus hitherto common in 
American praotice has been modified to lower and safer amounts in 
most cases though still allowed in low carbon soft steel. The 
abstract before us does not include rails. Many American rails 
have come over here ini unfair competition with English rails. If 
consulting engineers will purchase American rails containing 0:10 
of phosphorus, it is not less than dishonest to call for English rails 
with a less amount. English railways have been singularly free 
from broken rails, very largely because of the excellence of the 
steel. For grooved tramway rails carried on a continuous 
concrete foundation and avoiding all bending streas we do 
not claim that phosphorus need be eliminated to so low 
a degree as with rails that are only supported at intervals. 
The tramway rail is rather to be purchased for its top table 
wearing qualify than for strength as a girder, but there ought 
to be allowed the same latitude to the home manufacturer 
as is allowed to the foreigner. The curious persistence with which 
preference is given to foreign goods manufactured to less stringent 
specifications must infallibly give rise to doubts as to the relations 
subsisting between the engineers and the foreign manufacturers 
favoured by them. Ordinary castings are tied down to a maximum 
of 0'40 of carbon and 0'08 of phospborus. Tested castings are to 
be limited to 0°05 of phosphorus, and the same of sulphur. Three 
Classes of castings are scheduled, viz, hard,“ medium,“ and 

soft,” with varying compositions as follows :— 


f H. M. 8. 
Tensile strength per aq. in.. $85,000 lbs. 70,000 lbs. 60,000 lbs. 
Yield point. ae whe 855 38,250 31,500 27,000 
Elongation in 2 in. per cent. 15 18 22 
Contraction of area "T 20 25 30 


Specimens 1 in. x in. bent round a l-in. circle through 120° for 
soft and 90 for medium castings must not fracture on outside of 
bent portion, and there must be no porosity on parts whose strength 
Miro, thereby be impaired. We have lately seen several very 
oubtful clauses in specifications, and it is high time the subject 
was brought to standard, or the old note-books of some engineers 
med. Why do not the steel manufacturers themselves do some- 
thing to settle the question and suggest standard specifications ? 


The Formation Temperature of Calcium Carbide.— 
Rothmund has recently published some interesting experiments on 
the preparation of calcium carbide which deal principally with the 
temperature of formation of that substance. As most ordinary 
types of electric furnace tend to yield irregular temperatures, and 
are not very amenable to control, the work was carried out in a 
special apparatus constructed on the lines of the Deville furnace. 
It consisted of & plain carbon tube, made by drilling out an arc 
electrode, the raw materials being placed in boats" of smaller, 
similarly prepared tube about 6 or 8 cm. long. The temperatures 
were estimated by measuring the radiation, using some approximate 
figures given by Lummer and Pringaheim, according to *wbich 
1 sq. mm. of dark rays emits 0:0042 Hefner unita at 1,176“ C., 0:022 
at 1,324“ C, and 0:064 at 1,434" C. The result of the first series of 
tests is shown in the annexed table, the duration of the experiment 
being quoted as from the time at which the furnace had attained 
the desired heat and the materials were introduced :— 


Time of Mean Hefner units 


expt. amperage. per 1 sq. mm. Result. 
15 min. 143 0:61 Carbide. 
15 „ 130 0:16 No carbide. 
15 ,, ` 135 0°35 Carbide. 
40 ,, 118 0:24 No carbide. 


The last test was continued for an extra length of time in order to 
see whether a low temperature simply rendered the formation of 
carbide slower; but it provestbat there is a critical temperature— 
probably at about 0:3 Hefner units per sq. mm., or 1,620" C.—below 
which calcium carbide is not produced. Owing to the construction 
of the furnace employed, carbon was always in excess during these 
experiments, and metallic calcium could not have been liberated ; 
the reaction must therefore always have followed the equation 
CaO + 3C = CaCa + CO. Accordingly the temperature of forma- 
tion of calcium carbide is the temperature at which the 
dissociation pressure is equal to the partial pressure of the carbon 
monoxide when the latter is in equilibrium with the air and the 
carbon. Since no noteworthy dissociation of carbon monoxide 
itself occurs even at these high temperatures, this partial pressure is 
ith of an atmosphere. Thus the formation of carbide should be a 
reversible operation, and the substance should be reconverted into 
lime and carbon by the action of carbon monoxide below the 
critica] temperature. Experiment has shown this to be true: when 
moderate sized lumps of commercial carbide were tested at just 
below the critical point, the surface changed completely in appear- 
ance, and was covered with carbon dust. In water the lumps still 
evolved acetylene; but it was easy to see that the gas came from 
the interior. When the lumps were powdered, and were heated for 
2» minutes with a current of 175 amperes to a temperature 
corresponding with 0°84 Hefner units—i.e, with one above the 
critical point—carbide was found in the residue, having either 
remained undecomposed or been reproduced; but when the test 
was repeated for only 15 minutes with 135 amperes at a tem- 
perature of 0:19 unit, or less than the critical point, there was no 
carbide left, only & loose porous mass: of lime and carbon. It 
follows from what has been said that it should b3 possible to win 


. carbide at a temperature below the above critical point, if the 


partial pressure of the carbon monoxide were sufficiently reduced 
by the employment of a current of some indifferent gas. To test 
this point, the previous experiments were repeated in a brisk 
current of hydrogen, the results being as follows :— 


Time of Mean Hefner units 
exprt. amperage. per 1 sq. mm. Result. 
25 min. 236 0°27 Carbide. 
30 „ 242 0:21 Carbide. 
35 „ 268 0:12 No carbide. 


The yield in the first case was copious, but the temperature reached 
0°03 unit above what bas already been assumed the critical point. 
In the second test the hydrogen has produced a distinct, though not 
large, lowering of the critical temperature. Probably the porosity 
of the carbon tube to gases is so great at the temperatures employed 
that it is impossible to reduce the partial pressure of the carbon 
monoxide below a certain point. 


Reactions in the Manufacture of Caleium Carbide. 
According to Mons. G. Gin, of Paris, free oxygen is often to be 
met with in the gaseous products of the electric furnace when 
calcium carbide is being manufactured, whiie vapours of metallic 
calcium are equally to be discovered. It is also known that more 
lime must be put into the charge of raw materials than corresponds 
chemically with the equation CaO + 3 C = Ca C, + CO. These 
facts the author explains by stating that there are several different 
zones in the furnace where different temperatures occur, and where 
different chemical reactions accordingly take place. Berthelot has 
already shown that carbon monoxide is completely decompoted at 
extremely bigh temperatures, being dissociated into its elements 
like the hydrocarbons; and similarly there must be a place in the 
electric furnace where it is too hot for carbon monoxide to be pro- 
duced. At this spot the reaction between lime and carbon, accord- 
ing to Gin, is CaO + 2C — Ca C, + O. This accounts for the 
liberation of oxygen, which may be detected at the sides of the 
upper electrode. Where the temperature is slightly lower, but still 
above that at which carbon monoxide can exist, the reaction may 
be expressed as CaO + C, , 2 = Ca C, + On O; the latter body 
being apparently a suboxide, C; O. In other places a sesquioxide, 
C» Os, 18 formed; and finally, these new oxides of carbon react with 
fresh quantities of lime to yield calcium carbide and carbon 
monoxide according to various formule, which combined all 
together equal the usual equation given above. The calcium 
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vapours are produced by the interaction of calcium carbide and 
quicklime in a manner represented by the formula Ca C, + Ca O = 
2 Ca + C20, if the action takes place in the portion of the furnace 
where the temperature is at its highest, or by Ca €; + 2 Ca O = 
3 Ca + 2 CO elsewhere. This last decomposition explains why an 
excess of calciam oxide is required in the manufacture of calcium 
carbide over that corresponding with the theoretical amount. 


The British Uralite Company, Limited.—On the 
invitation of the directora of this company a number of Press repre- 
sentatives visited the company’s works at Higham, Kent, on 
Wednesday last, to investigate the wonderful properties of uralite, 
an absolutely trustworthy fire-resisting material, to the appli- 
cations óf which substance there appears to be practically no limit. 
Want of space compels us to defer publication of particulars till 
next week, but we may say here that our readers will find much 
to interest them in what we shall have to say. ö 


Coronation Illuminations.— The Glasgow Tramways 
Department illuminated Renfield Street with over 500 celluloid 
balloons of various colours lit up with electric lamps and fixed to 
the overhead guard wires. The same department also ran for three 
nights over the whole system three illuminated cars, suitably 
decorated. The lighting department had their power station 
at Port Dundas illuminated, and used a searchlight on ‘he 
roof of the tower at the works. They also had the municipal 
buildings illuminated-with Flame arc lamps spread over the west 


front of the bnildings. All the electrical effects were much appre- 


ciated. 


Portable Lighting Machinery for Portsmouth Dock- 
yard.—To meet the need of an electric light plant which can be 
readily transported from place to place on military or naval service, 
the portable generating seta shown in the accompanying illustration 
bas been designed and manufactured by Messrs. W. H. Allen, Son & Co., 
Ltd.,of Bedford. As will be teen, the plant consists of one of this firm's 
high speed enclosed compound forced lubrication engines, directly 
coypled to a six-pole dynamo of the same firm's manufacture, and 
mounted on a transporting carriage. The combination is capable 
of giving an output of 105 volts 600 amperes when running at a 
speed of 400 revolutions per minute, steam being supplied at a 
pressure of 110 lbe. on the square inch at the engine stop-valve. 
The particular plant shown is one of several which have been con- 
structed by Messrs. Allen for the temporary lighting of any part of 
H.M. Dockyards; it is intended to be drawn by horses, the carriage 
being rigidly built, and mounted on four wheels with broad treads 
and substantial axles, the whole being sufficiently stable to enable 
the plant to be transported over rough ground without injury to 
any part. The base-plate of the engine and dynamo is arranged so 
that it can be lifted off the carriage and bolted down on a 
fixed foundation if required. The carriage is covered with a roofing 
of galvanised corrugated iron, with waterproof curtains banging 
from rails on the sides and ends. Boxes fitted with waterproof 
lids, with padlocks and keys, are provided for stowing tools, spare 
parts, and stores. The weight of the complete plant is 8 tons 
19 cwts. One of these sets was lately fitted on beard the Royal 
Yacht, Victoria and Albert. It was found that the engines and 
dyramos which were. already tLere created too much vibration, and 


PORTABLE STEAM DxYNAMO. 


as the plant we illustrate is & silent working engine, it was decided 
to fit tbis type on the yacht. The work was undertaken and com- 
pleted in less than seven days, which is a record for the large amount 
of work necessary. The trials took place on Sunday, July 13th, 
and it was gratifying to find that with the engine working at full 
load, and delivering 60 Kw., not a ound could be beard in the 
Royal apartments. Stringent tests were made by the dockyard 
and other authorities to ascertain the vibration, and bowl: of water 


were placed in various parts of the ship, but not a trace of vibration 


could be detected. 


Appointments Vacant.—Fitters with electrical know- 
ledge, and efficient wiremen are wanted for H.M. Dockyard at 
Chatham ; an assistant is required at Ilkeston at £110 per annum; 
an assistant engineer for Taunton electricity works at £100. An 
engineer is wanted to assist in preparing a large lighting,'power, 
and traction scheme for the Colonies. 


4 5,000-volt Arc.—ThHhe accompanying photograph, 
which was taken at the Croydon electricity works, shows a high 
pressure arc, which was “rigged up” on the occasion of a visit to 
the works. The arc was formed at the bottom of two copper rods 


A 5,000-VorLT ARC. 


and rose gradualy to the top, where it assumed various fantastic 
shapes, and finally broke. As the photographic plate was exposed 
during the whole time, the successive positions of the arc are 
merged into one another. The area thus covered by it was 4 ft. high 
by 2 ft. wide. 


Newcastle Tramways.—In the article on the above tram- 
way system, concluded in our issue of August lst, omission was made to 
mention the fact that practically the whole of the rolling stock was 
equipped with motors and controllers by the British Thomson- 
Houston Company, Limited. The motors were of their well-known 
GE 58 type, and numbered 140. 


Personal.—Mr. Wm. Clark, the chief engineer of the 
Glasgow Tramways, has just received the appointment as general 
manager of the Lisbon Tramways at a salary of £1,500 per annum. 
He has been in the Corporation service since 1885. Mr. Clark 
Jooked more after the mechanical work of the tramways, Mr. Field 
being the chief electrical engineer. | 

Mr. W. C. S. Phillips has been appointed assistant lecturer and 
demonstrator for electrical engineering at the Borough Technical 
Institute at Derby. 

Mr. H. Bohle; of Birmingbam, has been appointed lecturer in 
electrical engineering to the Bradford Municipal Technical College. 

Mr. Arthur E. Hadley has resigned his seat on the board of the 
Ferranti Company, avd has taken the position of manager to the 
Allgemeine Electric Company, London. 


Taff Vale Railway and Electricity.—At Tuesday's 
meeting of this railway company it was stated that the directors are 


closely watching what other railways „ i 
electríc bacio. ways are doing in regard to 


— ———— ———— 


THE CENTRAL STATION ENGINEER. 


5 the n Light Company, 50 in number, 
went for their annual outing on 1st inst., taki ip by ste 
launch to Marlow. i F d 
The Ilford electricity department staff went to Hoddesdon 
Herts, fcr their firet annual outing on 2nd inst. | 
Mr. A. PICKERSGILL, assistant at Dewsbury, has been appointcd 
electrical engineer at Cleckheaton at a salary of £200 per annum. 
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At the monthly meeting of Wigan County Borough Council 
Jast week, a recommendation of the Electric Light and Tramways 
Committee, that Mr. James SLEVIN be appointed electrical engineer 
of the borough, was confirmed. 

Mr. J. R. P. Luns, borough electrical engineer at Darlington, is 
not prepared to accept the condition imposed on his salary being 
increased by £50 & year that he should stay with the Corporation 
for three years, and on August 7th the T.C referred the matter 
back to the Electric Lighting and Tramways Committee for further, 
consideration. 

Mr. P. P. WHgELwnIGHT, mains superintendent of the Blackburn 
Corporation Electricity Works, has been appointed chief assistant 
electrical engineer at a salary of £175 a year. , 


NEW COMPANIES REGISTERED. 


à f * 

South Yorkshire Promoters, Limited (74,476). — This com- 
pany was registered on July 26th, with a capital of £99 in £l shares, to carry on 
the business of an electric light and power supply company, and the business of 
electricians, electrical, metallurgical and general engineers, &c., in the West 
Riding of Yorkshire or elsewhere. The first subscribers (each with one share) 
are:—A. Etchells, Cedar Grove, Heaton Moor, near Stockport, engineer ; 
W, Bayliss, The Grove, Currier Lane, Ashton-under-Lyne, engineer; 
H. Eckersa)l, 9, Crescent Koad, Birkdale, manager; J. B. Hyde, 33, Stamford 
&trees, Old Trafford, Manchester, engineer; C. K. Hamilton. 8, Windsor 
Terrace, Old Trafford, Manchester, manager; P. A. Ramage, 10, Gardner Road, 
Prestwich, engineer; and R. V. Milner, Torwood, Westmorland Road, South. 
port, cashier. No initial publio issue. The number of directors ia not to be Jess 
than two nor more than five; the subscribers are to appoint the first. 
Registered office, 78, King Street, Manchester. | | 


Sonth Ameriean Light and Power Co., Lid. (74,446). —Thia 


company was registered on July 21tb, with a capital of £100,000 in £1 sbares to 
carry on in the Argentine Republic or elsewhere in America or any other part of 
the world ihe business of electrical, gas and general engineers, suppliers of elec- 
tricity, gas, and electric or gas light, heat and power, contractors for, msnu- 
facturers of, and dealers in plant, machinery, appliances and things used in 
ronnection with the supply and use of electricity, gas, heat and power for 
lighting, traction, the tranemission of sound or power or of electric signals, the 
application of electricity to metal work or otherwise, and to adopt an agree- 
ment with C. R. Thureby. The first subscribers (each with one share) are :— 
C. R. Thursby, 60, Curzon Street, W., civil engineer: C. M. Wilkins, 80, Coleman 
Street, E C., solicitor; J. Youbg, 26, Chapter Road, Willesden Green, N.W., 
secretary; E. T. A. Phillips, Hurstwood, Bromlev, Kent, gentleman; R. D. 
Hoyle, 12, Linden Mansions, Higheate, N., solicitor; E. Meltborpe, 97, High 
Street, Mortlake, accountant: and W. W. Hargrove, 99, Cannon Street. E.C., 
solicitor, No initial public issue. The number of directors is not to be leen 
than two nor more than seven; the first are C. R. Thurshy, C. M. Wilkins and 
J. Young; qualification, £890; remuneration, £50 each per annum. Regis- 
tered office, 87, Lombard Street, E.C. 


Southern Connties Monorail Syndicate, Limited (74,430).— 
This company was registered on July 28rd, with a capital of £50,025 in 600 
ordinary spares of £100 each and 500 deferred shares of le. each, to construct, 
equip, work, maintain, improve and operate any railways on the monorail” 
or other system, to acquire any railways or tramways which seem capable of 
beiog worked in connection with any railway in which the company is in- 
terested, and to carry on the business of rai way, telephone and telegraph pro- 
prietors, manufacturers of rolling stock, carriers by land or water, warehouse- 
men, forwarding agents, insurance agents, owners of land, house and other 
property, electricians, electrical, metallurgical, mechanical and general engi- 
neers, suppliers of energy for light, heat, power or otherwise, &c. The first 
Fübscribers (each with one ordinary share) are:—P. A. Sechiari, Palmerston 
House, E.C., gentleman; A. Grove, J.P., Berydown Court, Overton, Hants. ; 
G. E. Raine, 46, Stratford Road, Kensington, W., barrister; W. J. Fraser, 88, 
Brunswick Square, Brighton, solicitor; N. B. W. Brady, 7, St. Helen's Place, 
E.C.. solicitor; A. 8. Chetwood, Bun Street, Waltham Abbey, Essex, solicitor ; 
and 8. A. Henley, 122, Brownhill Road, Catford, 8.E., secretary. No initial 
public issue. The namber of directors is not to be less than toree nor more 
than nine ; the first are P. A. Sechiari, A. Grove, J.P., G.E. Raine, W. J. Fraser, 
and N. P. W. Brady, with power to add to their number. Registered oftice, 7, 
8t. Helen's Place, E C. 


East India Tramways Company, Limited (74,457).—This 
company was registered on July 25th, with a capital of £80,000 in £1 shares, to 
construct and work tramways, railways, and property in India, including the 
tramways undertaking, concessions, lands, buildings and property of the East 
India Tramways Company, Limited (in liquidation), to equip, maintain, and 
work by electric, steam, horse or other power any of the company's tramways 
or railways, and to carry om the general business of tramway, railway, omnibus 
and van proprietors. carriers of pissengers and goods, manufacturers of, and 
dealers in, locomotiver, rolling stock, accumulators, dynamos and accessories, 
suppliers of electricity for light, heat, or power, or for telephonic, industrial, or 
other purposer, &c. The first snbscribers (each with one share) are :—J. Abbott, 
Mirssol, Eastbourne; H. D. Kimber, 79, Lombard Street, E.C., solicitor; 
T. Boatman, 79, Lombard Street, E.C., solicitor; G. Gale, 7. Hiehgate Road, 
N.W., accountant; E. P, Williams, 31, Elgin Crescent, Notting Hill, W., 
Folicitor ; W. W. Lovett, 50, Woodville Road, Thornton Heath, clerk; and 
A. H. Gray, 98, Shepherdess Walk, N., clerk. No initial public issue. The 
ere of directors is not to be Jess than three nor more than five; the sub- 
scribers are to appoint the first; qualification, £100; remuneration, £300 per 
annum, divisible. 


,Durmah Tramways Construction Company, Limited (74,555). 
2 de company was registered on July 26th, with a capital of £50,000 in £10 
e: idis to construct, equip and work (as owners, lessees or contractors) railwaye, 
dist but light railways, roads, undertakings for the generation, supply or 

ribution of electric or other power, either for purposes of locomotion, forthe 


W. Nicholls, 81, Mel i 

2, » 81, gund Road, Highbury, N., clerk; and A. E. Noakes 

ei dieler Road, Forest Gate, clerk. No initial public issue. The number 

Met 1s not to be Jess than two nor more than five; the subscribers 
Ppoint the first; remuneration as fixed by the company. | 


n | 2 
a ,Gutta-Pereha Company, Ltd. (74,517).—This company 
agreement with H. QU, eee, with a capital of £200,000 in £1 shares, to adopt an 
sell, refine, prepar Woolner, R. 8. Jones, and 8. Bibby, to manufacture, buy, 
percha, baja p npare, mix, grow, import, export, and deal in india-rubber, gutta- 
„And other gums, substances and materials connected therewith, 


9r an i 
y tubstitutes therefor, and to carry on any business incidental or auxiliary 


to the above object 4 
Jon 3. The first subscribers (each with one share), are :—R. B. 
C MB Chambers, E.C., stockbroker; 8. Bibby, Dash ood House, 
Kentleman ; H. E. Ci 
Gibb l. Clayden, 89, Upper Baker Street, N. W., gentleman; H. P. 
ons Marwood, Crutchfield Road, Walton-on-Thames, gentleman; A. 


t; A. E. Debin, Mynehurst, Stanmore Road, Richmond, Surrey, . 


Cooper, 52a, Croom's Hill, Greenwich, gentleman; and J. R. Jarvis, 2, Normand 
Mansions, Normand Road, West Kensington, gentleman. No initial public 
issue. Tbe number of directors is not to be Jess than three nor more than 
seven; the subscribers are to appoint the first; qualification, £1,000; remu- 
neration, per annum for the Chairman. and £200 each for the others. 
Registered office, Dashwood House, New Broad Street, E.C. 


. Newton-Pearce Motor Car Company, Limited (74,545) — 
This company was registered on August Ist. with a cspital of £10,000 ia £l 
shares, to adopt two agreements (1) with G. E. Heyl-Dis, C. H. Stocks and H. 
Pearce, and (2) with G. E. Heyl-Dia, to acquire a license to use a certain patent 

rocess for variable throttle. cut-off or expansion cam gear, and to carry on the 

usiness of motor car and vehicle manufacturers in all its branches. The fir:t 
subscribers are :—C. H. Stocks, 213, Deansgate, Manchester, 2,000 shares; H. 
Pearce, Hulme Hall. Road, Manchester. 2,000 shares; T, A. Daw, 151, Church 
Street, Pendleton, 1 share; H. De A. Humphrey. Hulme Hall Road, Manchester, 
engineer, 1 share; G. E. Heyl-Dia, 236, Great Clewes Street, Manchester, elec- 
trical engineer, 2,000 shares; A. W. Medley, Huyton, near Liverpool, depart- 
ment manager, 1 share; and A. F. Stevenson, 22, Arpley Street, Warrington, . 
electrical engineer, I share. No initial public issue. The number of directors 
is not to be less than two nor more tban five; the first are G. E. Heyl - Din (chair- 
man), C. H. Stocks and H. Pearce; qualification, £500. Registered office, B5, 


Market Street, Manchester. 


Peterborough Electric Traction Company, Limited (74,562). 
—This company was registered on August 5th, with a ospital of £60,000 in 
£5 shares, to carry on the business of carriers of passengers and goods, electrical 
and general engineers, contractors, electricians, Manufacturers of and dealers in 
railway, tramway, electric, magnetic, galvanic and other apparatus, generators, 
accumulators, transmitters, users and suppliers of light, heat, sound and power 
by electricity, galvanism, magnetism, compressed air, gas, steam, oil, or other- 
wise, railway, tramway, and shipway owners, promoters, financiers, £c. The 
first subscribers (each with one share) are:—Lord Vaux of Harrowden, Har- 
rowden Hall, Wellingborough; E. Garcke, Donington House, Norfolk Street, 
W.C., managing director; W. J. Greer, 58, South Eaton Place, 8.W., director ; 
T. E. A. Baker, 19, Oxford Terrace, W., solicitor; B. Kingsford, 77, Queen's 
Road, Wimbledon, secretary: F.C. Cocking, 69, Friern Road, East Dulwich, 
registrar; and C. H. Godward, 118, Park Road, Crouch End, N., secretary. No 
initial public issue. The number of directors is not to be Jess than three nor 
more than seven; the tubscribers are to appoint the first; remuneration, £50 
each per annum and a share in the distributed profits divisible. Registered 


office, Donington House, Norfolk Street, W.C. 


Electrical Automatic Loom Syndicate, Limited (74,540).— 
This company was ?egistered on August Ist, with a capital of £60,200 in 60,000 
preference shares of £1 each and 4,000 deferred shares of 1s. each, to acquire 
and turn to account any patente, inventions, concessions and the like relating 
to the automatic changing of shuttles orto the automatic indication of breakage 
in weft or warp, or to other devices for the better working of looms, or otherwise, 
to adopt an agreement between the Electrical Machinery Developments Com- 
pany, Limited, of the first part, E. Zappert of the second part, L. Rendell and 


A. C. Bird of the third part, and A. C. Wallace (for the company) of the fonrth 


part; and to carry on the business of weavers, manufacturers of and dealers in 


~ looms and other machinery, financiers, &c. ‘The first subscribers are:—E. J. 


Haggar, 18, Ferron Road, Clapton, N,E., accountant, with one preference share; 
A. C. Wallace, 26, The Mansions, Richmond Road, Earl's Court, W, accountant, 
with one preference share; T. H. Jones, 14, Ainsworth Road, Croydon, clerk, 
with one preference share; C. 8. Keeble, 27, Soames Street, Denmark Park. 
8.E., engineer's pssistant, with one preference share; W. E. Hopper, 118, 
Akerman Road, Brixton, S. E, secretary, with one preference shara; W. G. 
Thomas, 120, Palewell Park, East Sheen, Surrey, accountant, with 100 deferred 
shares; and The Electrical Machinery Development Company, Limited, 151, 
Cannon Street, E.C. (per E. J. Haggar, director), with 8,900 deferred shares. 
No initial public issue. The number of directors is not to be less than three nor 
more than five; the subscribers are to appoint the first, subject to E. Zappert's 
right to nominate one; qualification, 4500; remuneration, £150 each per annum; 
registered Cfiice, 161, Cannon Street, E.C. 


North British Electrical Company, Limited (74,532).—This 
company was registered on July 81st, with a capital of £10,000 in EI shares, to 
adopt an agreement with the Electrical Maintenance and Accessories Syndicate, 
Limited, and Gilchrist & Co., and to carry on the business of electrical and 
mechanical engineers, manufscturers of and dealersin electrical, magnetic, 
telegraphic, telephonic, and other appliances, &c. The first subscribers (each 
with one share) are:—C. Cowley, Springfield, High Street, Chorlton-on-Medlock, 
secretary; W. J. Cowlev, 251. Upper Brook Street, Chorlton-on-Medlock, 
traveller; 8. Smith, 90, Roby Street, Moss Side, Manchester, clerk; W. H. 
Gatley, 43. Acomb Street, Chorlton-on-Medlock, manager; H. T. Holliman, 81, 
Langworthy Road, South Salford, secretary; T. H. Rutter, 26, Quay Street, 
Manchester, theatre assistant see sl and F. W. Hatton, 84, Cornbrook 
Street, Old Trafford, Manchester, designer. No initial public issue. The 
number of directors is not to be less than three nor more than five; the sub-' 
scribers are to appoint the first ; qualification, £50 ; remuneration as fixed by 
the company. Registered office, 265—7, Deansgate, Manchester. 


Wireless Control Syndicate, Limited (74,534).—This com- 
pany was registered on Angu-t "th, with a capital of £20,000 in £1 share? to 
adopt an agreement w th I: Steele and to carry on the business of electricians, 
mechanical engineer», suppliers of electricity for light, heat, motive power and 
otherwise, manufacturers of and dealers in electrical appliances and apparatus 
used in the electric control of mechanical operations at a distance without wires 
or o'her tangible connections, &c. The first subscribers (each with one share) 
are:—H. G. Rastall, Salisbury House, E C., solicitor; S. G. Ball, 6, Princess 
Road, Regent's Park, N.W., clerk: J. Steele, 21, Billiter Street, E.C., ship- 
broker; E. Mason, 6, Gracechurch Street, E.C., clerk: E. R. Welsh, 22, Billiter 
Street, E.C, clerk; A. J. Greenop, Buch Lane House, Cannon Street, E.C., i 
solicitor; and E. H. Neville, 15, Geneva Road, Brixton, 8.W., clerk. Minimum 
cash subscription £5,000, The number of directors is not to be less than three 
nor more than five ; the subscribers are to appoint tho first; qualification, £100; 
remunetution as fixed by the company. : 


Peter Pilkington, Limited (74.585).— This company was re- 
gistered on August 6th, with a capital of £30,000 in £10 shares, to acquire the 
business row carried on by W. R. Pilkington, trading as P. Pilkington, at 
Dowry’, Works, Accrington, Lancs, to adopt an agreement between W. R. 
Pilkjngton of tbe first part, J. Pilkington of the second part. and G. W. Grim. 
sha of the third part, and to carry on the business of manufacturers of power 
hammers, steam hammers, forges and forging machinery and plant, mine and 
mining machinery, mechanica? and electrical engineers, metal founders, &c 
Tbe first subscribers (each with one share) are:—W, R. Pilkington, 138, St. 
Johy's Terrace, Accrington, engineer; J. Pilkington, 22, Burnley Road, Ac- 
crington, engineer; G. W. Grimabaw, Glengarry, Lytham, gentleman; H. 
Whitcombe, 11, Lord Street West, Southport, bolt manufacturer: A. A. Gatty 
Bannister Hall, near Preston, dyec; M. Diggle, 14, Park Road, Lytham, engi- 
neer; ‘and L. L. Sprake, 10, Burnley Road, Accrington, solicitor. No inicial 
publig issue. The directors gre W. R. Pilkington, J. Pilkington and G. W 
Griméhaw ; qualification of first directors not specified; of subsequent directors, 
£1,000; remuneration as fixed by the company. ! 


— . ———— EU —— 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Evered & Co., Limited (20,158).— This ` , 

, A — company's an . 
return was filed on June 10th, when the entire capital of DO 000 in AE 
shares of £10 eaeh had been taken up. 410 has been called up on 8,504, and £7 
55 6,880 shares, resulting in the receipt of £79,700. £91,014 is considered as paid 

iog £10 per share on 6,744, and £7 per share on 3,872, Mortgages and charges, 
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Electric and General Investment Company, Limited 
(91,506).—This company’s annual return was filed on July 19th, when the 
entire capital of £200,000 in 20,000 ordinary, 100 founders and 19,900 preference 
shares of £5 each had been taken up. £1 bas been called up on 20, 00 ordinary, 
and £5 on 100 founders and 19,900 preference shares, ret ulting in the receipt of 
£120,000. No mortgages or charges. 


West African Telegraph Company, Limited (21,626).—This 
company's annual return was filed on July 22nd, when 28,109 shares were taken 
up out of a nominal capital of £400,000 in 40,900 ehares of £10 each. £10 has 
been called up on each share, resulting in the reoeipt of £981,000. Mortgages 
and charges, £199,300, 


United River Plate Telephone Company, Limited (23,654). 


This company’s annual return was filed on July 28th, when 55, 00 ordinary 
and 40,000 preference shares were taken up out of a nominal capital of £500.000 
in 60,00 ordinary and 40,000 preference shares of £5 each; £5 has been called 
up on 42,000 ordinary and 40,000 preference shares, resulting in tbe receipt of 


£110,000. £80,000 considered as paid on 16,000 ordinary shares. Mortgages and 
charges, £179,947. 


W. T. Henley's Telegraph Company, Limited (13,795).— 
This company's annual return was filed on July lith, when 85,000 preference 
and 85,000 ordinary shares were taken up out of a nominal capital of 4400, (00 
in 40,000 preference and 40,000 ordinary shares of £5 each : £5 has been called 
up on 85,000 preference and 29.000 ordinary shares, resulting in the receipt of 
£320,0C0. £80,000 considered as paid on 6,000 ordinary shares. Mortgages and 
charges, £18,050, being £50,000, less £1,950 transferred to trustees. 


Calcutta Tramways Company, Limited (14,764.)— This com- 
peny's annual return was filed on June 13th, when 84,440 shares were taken up 
out of a nominal capital of £350,000 in 35,C00 sbares of £10 each; 5,350 shares 
are issued subject to payment wholly in cash; £159,300 has heen received, and 
£185,100 is considered as paid on 29,0208hares. Mortgages and charges, £350,000. 
A resolution sub-dividing each £10 share into two shares of £5 each, was parsed 
on May 26th, and confirmed on June 28rd. Capital increased to £525,000 in 
J des 1902; 81,860 £5 shares allotted subsequently to date to which returns were 
made up. 


REVIEWS. 


Pipes and Tubes. By P. R. BJÖRLING. 
. Whittaker & Co. 1902. Price 3s. 6d. 


For those who have to deal with pipes, there is a 
wonderful amount of information in this book. Beginning 
with general rules relating to the flow of water, air, and 
steam in pipes, the author proceeds to discuss, with an 
abundance of illustrations, the various types of joints in 
use for wood, cast-iron, wrought-iron, and other kinds of 
pipe. Lead and earthenware pipes are also dealt with, as 
well as a variety of ball-and-socket and swivel joints. Next, 
the question of corrosion in water pipes is taken up, followed 
by a chapter on testing pipes. 

The actual process of laying and jointing pipes in place 
is briefly explained, with the apparatus required, and the 
book concludes with a large number of tables for use in 
pipework. 

The treatment of steam piping is very meagre ; the bulk 
of the work is devoted to water pipes, which are dealt with 
in great detail. 


London : 


Elementary Electricity and Magnetism. By D. C. JACKSON 


and J. P. Jackson. New York: Macmillan & Co,, Ltd. 


1902. Price 7s. 6d. 


This is a handsomely bound, well illustrated text-book, 
designed for students and readers with a taste for science. 
The ordcr of the book is intended to te from simple to 
complex, “an overthrow of the traditional academic order,“ 
and “the substitution therefor of a rational presentation of 
applied science,” | 

We fird that, as from the earliest days, the volume com- 
mences with frictional electricity, “ vitreous or positive,” 
and “ resinous or negative," and deals with electric potential, 
glass plate machines, &c., before reaching primary batteries ; 
then come chapters on electrolysis and magnetism. But that 


this is not the best sequence was fully demonstrated years ago 


by Prof. Ayrton, and recognised by Dr. John Hopkinson, 
Prof. Thompson, and others at a later date. Although Prof. 
Thompson’s ever-popular classic Elementary Lessons" 
(upon which the book under consideration would seem to 
have been modelled), begins in a somewhat similar order, 
that is merely because it is a classic; for many ycars his 
lecture courses have ccmmenced with consideration of electric 
currents—surely the most rational and. practical order. 
Because “ frictional” electricity was first observed, is that 
any reason why it ehould always be first considered? We 
know that the vertebrate embryo; in its early development, 
passes through stages, the evolution of which has occupied 
countless ages, but there is not the slightest necessity to 
conduct the budding electrician through a similar course. 
However, the authors have confined this introduction to 80 
pages—and one can always skip. | | 


Arriving at that grand foundation upon which all eleo- 
trical engineering is based—Ohm's law—we find it stated not 


as Ohm enunciated it, but in the form c = - Seeing 


that the essence of the law is conveyed by this expression, 
it is only a quibble, and savours somewhat of that 
embryonic evolution to which we have objected, to insist, as 
gome do, upon the original form E -- C a constant. The 
operation of the law is illustrated by hydraulic analogues, 
but these take the form of pipe systems, which will convey 
but a feeble impression to the average student—too much 
imagination is called for. 

From this point the book becomes thoroughly practical; 
electro-magnetism, upon which hinges the whole industry, 
and the phenomena of electro-magnetic induction, are dealt 
with in a clear and concise manner, and are followed by 
measuring apparatus and methods. It is somewhat unfortu- 
nate that the reflecting galvanometer is not duly credited to 
Lord Kelvin, though the moving-coil galvanometer, which 


he used long before d'Arsonval, is attributed to the latter. 


Weakly yielding to common but improper usage, the authors 
permit the title of recording wattmeter to be applied to 
instruments which cannot record watts. Next come dynamos 
and motors, alternators, &c., more than half the book 
being devoted to this subject, and to the practical 
applications of electricity, which are admirably dealt 
with. Apparently every important branch of electrical 
industry is touched upon, including wireless telegraphy and 
X rays. Naturally, the sections on electric lighting and 
traction, and the apparatus used thercin, are especially fully 
treated. 
. The book is unusually well illustrated, most of the figures 
being specially prepared and many of them representing up- 
to-date appliances, power plant, &c. Amongst the diagrams 
we recognise some re-drawn from figures in well-known 
books by Profs. Thompsen and Jamieson, the use of which 
might have been acknowledged. 

In conclusion, we have formed a high opinion of the use- 
fulness of the book, and can readily recommend it to 
beginners in electrical engineering. 


- 


CITY NOTES. 


Hong Kong Electric Company. 


Tux report of the manager, Mr. W. H. Wickham, dated June 18th, 
states that the lamps and fans connected to the company's incan- 
descent lighting service on June 1st were equivalent to about 16,300 


lamps of 8 C. The number of arc lamps now in operation is 85. 


The number of lifts operated by the power service has been increased 
to nine. During the year the three original incandescent lighting 
Bets, laid down in 1890, have been discarded, and a steam alternator 
of much larger capacity has been erected in the space thus rendered 
available. A duplicate steam alternator for working the day load 
has also been recently received, and is now in process of erection. 

The directors’ report for the year ending April 30th, 1902, shows 
that the balance at credit of profit and lors account is $65,737.96. 
After deducting directore' fecs ($3,000), there remains the sum of 
$62,737.96 available for appropriation. It was proposed to pay a 
dividend of 8 per cent, which absorbed $36,000.00, to write off 
plant account for depreciation, $25,462.57, and to carry forward to 
next account $1,275.39. 


Baker Street and Waterloo Railway. 


Tue ordinary half-yearly meeting of the proprietors of this com- 
pany was held on Thursday of last week at Hamilton House, 
Victoria Embankment, W.C., Mr. Theodore Julius Hare presiding. 
In proposing the adoption of the report, the CHAIRMAN gaid 
during the half-year the sum of £66,011 had been spent on capital 


account, and of this £42,590 was spent in the last three montbs of, 


the half-year. It would be remembered that the transfer of 1he con- 
strüction contractstothe Metropolitan District Electric Traction Com- 
pany only took place on March 7th, and some little time bad to elapse 


before the works, which had been suspended, could be re-started; - 


therefore, practically only three months’ work was comprised ia the 
half-year. During the current half-year the rate of expenditure 
would be considerably higher. The estimate up to December 31st 
next, including land, would be £175,000. The works were being 
pushed on as rapidly as possible, and satisfactory progress was being 
made, Between Baker Street and Waterloo there was in the double 
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line about six miles of single tunnel; of tbis only a trifle over 14 
miles remained to be constructed, so that it might be said that 75 
per cent. of the tunnelling between these points was finished. At 
tbe stations the lift shafts had been completed at Waterloo, 
Piccadilly Circus, and Baker Street, and were about to be com- 
menced at Oxford Circus. Staircase shafts at Waterloo and Oxford 
Circus bad been sunk. The booking ball at Waterloo had 
deen covered in and was ready for the external fittings. 
All the land for the station sites from Baker Street 
tothe depót in St. George's Circus bad been arranged for, and the 
company was in possession except at Trafalgar Square, and there 
sion would shortly be obtained and the work started. The 
etropolitan District Electric Traction Company had given notice, 
under the powers of their agreement with that company, that they 
would supply the company with electric power at a price to be 
agreed upon, or, failing agreement, to be settled by arbitration. 
The construction contracts and agreements relating thereto had 
now been transferred by the Metropolitan District Electric Trac- 
tion Company, whose capital was £1,000,000, to the Underground 
Electric Railways Company, of London, with a subscribed capital 
of £5,000,000 sterling. The necessary legal formalities signifying 
that company’s sanction to the transfer were in course of prepara- 
tion and would shortly be completed. The advantages of the 
change to that company were obvious, and, as they had been in- 
formed at the last half-yearly meeting, the financiers behind tbe 
new company were of the very highest standing, and there could 
be no doubt that anything they undertook would be promptly and 
satisfactorily carried through. They had received interest on their 
ahares up to June 30th last, including all arrears as from December 
14,1900. The warrants were issued by that company on behalf of 
the contractors, who had acsumed that company's liability to pay 
interest during construction. In future the warrants for that 
interest would be issued on Juiy 15th and January 15th in respect 
of the balf- years ending June 20th and December 31st. The com- 
pany's Bill, the object of which had already been explained to the 
shareholders, had passed the Committees of both Houses of Parlia- 
ment, but owing to its being opposed, together with several other 
“Tube” Bills, on third reading in the House of Commons, it could 
not now receive the Royal Assent until the autumn session. 
Several of the Tube Railway Bills promoted this session were 
opposed in their interests. Some of them had been rejected or 
withdrawn, and in otbers clauses for the protection of their com- 
pauy bad been inserted. 
Sir ALazRNon West seconded the motion, and the report was 
nnanimonsly adopted. . 


Blackpool Electric Tramways (South), 


Arno of debenture holders in this company, took place at the 
Law Association Rooms, Liverpool, on Thursday of last week. Mr. 
J. S. HA AHD BAxNER, who presided, stated that the trustees had 
the whole of the money subecribed on the debentures ; some £150,000 
being in the bank, to await further action. The arrangements 
with the Electric Tramways Construction Company, who had issued 
(he proepectus, were not of a satisfactory character. Tne trustees 
therefore proposed & scheme by which the construction of the 
electric line should be proceeded with, and completed, independent 
of the Construction Company. A sum of £30,000 had been separately 
provided for the purchase of the remaining interest in the old 
company, and the funds then available would'be ample. He 
Proposed resolutions that the work of the scheme be proceeded 
_ With, On the proposal of Mr. Rutherford, a time limit of seven 

weeks for completing the new arrangements and getting to work, or, 
as an alternative, the taking of steps for the return of the money to 
the stockholders, was carried. The resolution, as amended, wus 
adopted by 46 votes to 4. 


Waterloo and City Railway. 


CoLonen THE Hon. H. W. CAMPBELL presided at the half-yearly 
meeting last week, 

The Cnamuax, after apologising for the. absence through indis- 
position of the chairman of the company (Sir Wyndham Portal), 
remarked that on the last occasion Sir Wyndham had the pleasure 
of annoancing that they were for the first time in the happy posi- 
Won of being able to pay a dividend of 3 per cent. on the psid-up 
capital without asking the working company to make it up under 
the agreement. On the present occasion the accounts were still 
better, because, after providing for 3 per cent., there was a surplus 
of £504, and, as by arrangement with the working company, the 
accumulated deficiency in net revenue of past half-years had been 
disposed of, the surplus over 3 per cent. came in for division 
between the two companies, and this company took two-thirds, or 
£336. That did not enable them to pay more than 3 per cent. per 
annum: for the past half-year, but after paying the dividend on the 
ordinary and debenture stock, they carried forward a good balance 
of £458 to yards the current half-year. To pay a dividend of 1 per 
cent. would require £675. Dealing with the accounts, the ordinary 
dock remained unchanged at £540,000. The debenture stock was 
more by £6,500, making the total on June 30th last £66,500. The 
total amount received on capital account is £605,500, and the total 
sum expended was £605,317, leaving a balance to the credit of that 
acount of £182, They had received from the working company 
(the London and South-Western Railway) £8,191 upon an adjust- 
ment of accounts with them. They had at the same time relieved 
them from being called upon at any time to pay tho accumulated 
deficiency already referred to. The arrangement did not extend 


to any deficiency which might arise in the future, but they had 
every hope that such might not happen. On the credit side 
of the revenue account they would see that the pas- 
senger fares, less Government duty, amounted to £16,957 as 
against £16,101 in the corresponding period of 1901, which 
showed a eatisfactory increase of £856. Rente were £247, as against 
£214, and the total receipts of the line were therefore £17,204, as 
against £16,315 at June, 1901. On the other side cf that account 
the first item was £7,714 for working expenses, or £1,200 less than a 
year ago, while as compared with the gross receipts, the rate was 
44°84 per cent. as against 5478 in June, 1901. The difference 
between the receipts of the line and the working expenses was 
£9,469, and as a dividend at 3 per cent. on the paid-up capital 
absorbed £8,985, there remained a surplus of £504, of which that 
company took two-thirds, or £336, and the working company one- 
third, or £168. General charges were £269, as against £263 a year 
ago, and the result was that they carried £9,060 to the net revenue 
account, They bad paid £885 interest on debenture stock, £381 
rent charge for easements at Waterloo Station, which left £8,558 
available for dividend on the ordinary stock. A dividend at 3 per 
cent. per annum absorbed £8,100, and they carried forward £458 to 
the current half-year. Nearly 2} million passengers were carried 
during the past half-year, and that was exclusive of journeys made 
by season-ticket holders, so that if they added those they would 
arrive at about 24 million forthe half-year. The working company 
had introduced an altered system of signalling, and were thus 
enabled to run the trains more frequently, and be would like to say 
that the officers of the working company, from the general manager 
downwards, had spent a good deal of time, and had taken great 
pains to try and run the trains with the utmost expedition, while 
always bearing in mind the important element of safety. He con- 
cluded by proposing the adoption of the report and accounts. 
Sir CHARLES SCOTTER seconded the motion, and it was carried. 


Barcelona Tramways Company. 


Mr. J. B. Concannon presided at an extraordinary general meeting 
held at Winchester House on 6th inst., at which a resolution for the 
confirmation of the agreement between the company and Luis Pujol 
and Juan Llopart, of Barcelona was passed, whereby an option is 
given to purchase the company's undertaking. Mr. Concannon said 
that the agreement for the sale of the undertaking provided that 
the price should be £590,000 plus the value of unissued shares, cash 
in hand, &c., on October 31st. The purchasers would take over the 
undertaking on November lst. The main point of interest to the 
shareholders was the effect of the sale as regarded them. The 
debenture and preference holders would get a fixed sum. The board 
estimated the return to the ordinary shareholder at about £11 10s. 
to £12. The city of Barcelona was very progressive, and the 
Spaniards who had entered into the agreement felt that the under- 
taking should be in the hands of their own countrymen. Some 
shareholders thought that a higher price should have been obtained, 
as the undertaking was being sold just when its prosperity was 
becoming thoroughly assured. | 


Liverpool Overhead Railway Company. 


Sır WX. Fonwoop presided at the half-yearly meeting on Tuesday, 
and, in moving the adoption of the report, expressed the regret of 
the board that the gross receipts showed a diminution, as compared 
with the corresponding half of last year, of £3,580. This was 
accounted for from the fact that they had carried 356,000 fewer 
passengers. The decrease represented about 7 per cent. The 
mileage was also slightly lees on account of the Dingle station 
having been closed for seven or eight weeks. The expenditure 
showed £1,391 reduction. They had put aside £1,500 to the 
renewal fund, which now reached the very satisfactory total of 
£22,300. During the half-year they had their permanent way 
reported on by Sir Douglas Fox, who had found no appreciable 
depreciation whatever in the line as compared with its condition 
10 years’ ago. On their locomotive power they had effected during 
the balf-yeara saving of £1,111, this being mainly due to cheaper 
coal. Their gross earnings amounted to £37,988, and their working 
expences to £29,287. After paying interest on their mortgage 
debentures (£3,400) they bad remaining £5,300, which along with 
the balance brought forward from the 1901 account and £300 over- 
provided for the Dingle calamity and now available for dividend, 
gave £9,292 odd. Of this the directors proposed to devote 
£3,000 to a. 5, per cent. dividend on preference shares, and 
£2,500 to 1 per cent. on ordinary shares, leaving £3,792 to 
be carried forward to next half-year’s account. Alluding 
to the causes of the decrease in revenue, he raid there was no 
doubt they had suffered from the competition of the Corporation 
electric tramways, which tapped their traffic at several points. 
Then they bad loet £700 through the closing of Dingle station for 
repairs after the fire at the begioning of the year. The directors 
had received many suggestions from shareholders, and they were 
generally met with the suggestion that they should adopt penny 
fares, the eame as on the. tramways. In order te do so, however, 
tbey would have to adopt a three-and-a-half minute service instead 
of the present five-minute service ; while, to arrive at their present 
position as regards income, they would have not only to double 
their traffic, but to go beyond that point. He would not say that they 
had altogether dismissed the question of penny fares, but they had 
decided, in the first place, to try the effect of new up-to-date elec- 
trical equipment, so as to afford an accelerated service of 20 instead 
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of 32 minutes, including stoppages, in performing the journey from 
end to end. Their new electric motors were to be iron-clad, and the 
guards’ rooms would also be protected, s> that it would be impossible 
for any such disaster as the Dingle fire to occur again. The directors 
hoped to have trains with the new equipment running by September. 
They had been in communication with the Lancashire and York- 
shire Railway Company with the view of extending their line to 
the Seaforth station of the Lancashire and Yorkshire. He was 
sorry to say nothing had yet come of the negotiations, though he 
could not say they had ended. The Lancashire and Yorkshire 
directors felt that they would lore considerable traffic if the physical 
extension were made at Seaforth. The directors of the Overhead 
Railway, on the other hand, bad some little hesitation in spending 
£30,000 in making the connection. The matter, though for the 
moment in abeyance, would have to come sooner or later, for the 
signs of the times stowed that all the great suburban lines, such as 
the Liverpool and Southport lines and the Garston lines, would 
have to be worked by electricity. When the Lancashire and Yorkshire 
Railway felt that the time had come, then he was sure they would 
require the co-operation of the Overhead Railway Company, with 
its 17 additional stations. In concluding, he asked the share- 
holders not to be discouraged, as he believed they had seen the 
worst of the competition, and would most likely get back some of 
Eun traffic through the accelerated service shortly to be intro- 
uced. 
Mr. RicHíARD Hosson seconded, and the report was adopted. 


Neweastle-upon-Tyne Electric Supply Co.—The 
directors have declared an interim dividend at the rate of 5 per 
cent. per annum on the preference, and 8 per cent. per annum on 
the ordinary shares of the company. Warrants for these dividends 
were posted on 8th inst. 


Wigan and District Tramways Co, Limited.— 
Dividend at the rate of 7 per cent. forthe half-year ending on 
June 30th. 


Stock Exchange Notices.—Applications have been made 
to the Committee to allow the following securities to be quoted in 
the Official List :—British Insulated Wire Company, Limited.— 
Further issue of 30,000 ordinary shares of £5 each, fully paid; and 
20,000 6 per cent. cumulative preference shares of £5 each, fully 
paid. Calcutta Electric Supply Corporation, Limited.—Further 
issue of 10,000 shares of £5 each, fully. paid, Noe. 30,001 to 40,000. 


TRAFFIC RECEIPTS. 


Receipts for Miles 
the week. | Total to date. open. 
g Am'nt Inc. or: Am'nt | Inc. or This Last 
"| dec. * dec. year year. 
i ' | 
£ £ £ £ | | 
Blackburn Corp. Trys. ..| Aug. 8 819 | +321 16,108 + 8,120; — — 
Blackpool and Fleetwood | „, 9| 1,775 | —868 6.517 — 1,167); — | "— 
Bristol Trys. & Car. Co. „ "| 6,28 72,910 — — — — 
British Elec, Trao. Co. :— l | 
Devonport i T » 1l 494 | + 41 12,790 + 444) 5 5 
Dudley—Stourbridge. . 5» 1 798 | + 63 21,891 + 93,050! 183 1 
Gateshead ° .. "" i 1 854 | 4215 21,643. + 8,273 1 
Greenock—Pt.Glargow| „„ 1 574 | +378 14,641 + 8,007. 74 TA 
Hartlepool Ri uu | 3830 ! + 47 7,10 + 87 6 Hi 
Kidderminster .. a l 145 + 6 856 + 34 4 44 
Merthyr .. »- | 188 — 68 6137 — &3 3 3 
Middleton .. . „ 1| 299 — 5,111 — 8 — 
Oldham — Ashton »ü ud 554 | + 41, 15,08 + 509 8 8 
Poole da set 7c. 810 — 21 „257 — 121 32 32 
Potteries T 5» 1| 1,522 | + 88 44, 020 + 1,632 284 287 
Southport va - 8 | 838 , +110 7,157 + 2,486 51 5 
South Staffordshire. „ 1 732 — 71 23,499 + 573 219 29: 
Swansea T vec: p l 467 — 55 13,988 + 1,343 5 53 
Taunton „, 1 69 — 1 £64 — 11 — 
Tynemouth... ak gy d 448 | + 40. 8129 + 701 31 91 
olverhampton Dist. "n. 805 | +296 4,0921 + 3,215 10 23 
Weston -super - Mare.. July 0 236 | — 2,102 — 21 —- 
Central London Railway | Aug. 9: 6,859 41.034 39.431 + 3.529 6 6 
City and 8. London Ry. „ 10 2,686 +905 , 16,274| + 5,225 6} 43 
Dover Corporation Trys.) „„ 9 955 ' —. 19 6.741 + 135 8 8 
Dublin United Trys. .. „ 85.662 | —127 29,202 — 705 46 46 
Glasgow Corp. Trys. s 0 9 12,826 | +784 117,570 — 8,664 5 44 
Liverpool Overhead Ry. , 10 1,797  —120 9,864 — 708 ed 
Neweastle Corp. Trys. .. „ 9| 2,911 | — — uL 5 
Sunderland Corp. Trys. — — | — = = * 


STOCES AND SHARES. 


Wedneslsy Evening. 


Tue depression which was in full evidence this time last week bas 


happily given way to something a little less cheerless, and markets 


begin to show a healthier tone, although the full extent of the rise 


has already been lost in several cases. Under the lesdership of 


Console, investment gtoups rallied early this week, and the account 
which bad to be arranged in the Kaffir circus turned out to be much 
less troublesome than was expected. Moreover, the King is at 
leng?h joyfully crowned, so thet we are less likely to hear repeti. 
tions of ill-healtb rumours than we have been lately from an alarmist 
Bection of the Stock Exchange community. 


In a quiet way, it is probably within the mark to say that the 
electric sections are enjoying as much business as any other in the 
House. Orders are more plentiful than grouse at all eventa, 
although the dealers naturally prefer that the fact should not be 
too widely advertised lest it attract competition on their preserves. 
Telegraph securities command a fair amount of attention, and rises 
outweigh the retrograde movements. In the railway list business 
is quiet, but the electric stocks are not participating in the 
depression which rules ths roost in the steam division. Metropolitan 
Consolidated has again hardened a fraction. Industrial shares 
maintain their prices with commendabie firmness, and it is more 
easy to sell than tobuy such things as Callender's or Henley's. 


The City & Surrey has fallen gracefully into absorption by the 
National Electric Traction Company, but what particular advantage 
lies in this the Stcck Exchange rather wants to know. Studious 
inquiries round tte markets go to show that the National Electric 
shares are not dealt in, and most of the people who are asked about 
them declare that they werc not aware of the existence of any such 
company Lefore the last few days. 


Central L:ndon issues are unchanged on the week's trading, but 
City & South London is actually—as apart from quotably— a. sha Je 
easier. The 4 per cent. Debenture stocks of both companies no v 
stand cn a level, and are nominally 115 to 118. It must be noted, 
however, that the next interest on the Central London stock does 
not fall due until January 15th 1903, whilst there is a dividend to 
ke paid on the City & South London Debenture at the beginning of 
November. Metropolitan Consolidated at 83} isthe fraction better, 
and Districts are somewhat neglected about 323. 


Electricity Supply shares display once more a hardening tone, and 
it is again the Preference issues which are being sought after. 
London Electric 6 per cent. Preference have advanced to 44, and 
there is some little demand for the company's Debentures on tbe 
basis of 96—98. Charing Cross “City Undertaking” 44 per cent. 
Preferences came into favour, and the price is & ehade under par. 
The reaton for the demand appears to be the increasing scarceness 
of Charing Cross and Strand Preferences, which have improved 51. 
In this connection it may be mentioned that Westinghouse Pre- 
fcrence are cxactly 6, and the Ordinary this week have changed 
bands both at 5} and 53, the transactions embracing a good many 
shares. The company's Dcbenture stock is wanted at 103, ie. at 
5 premium. 


Traction descriptions of all classes seem to appeal to the average 
investor with increasing force. London United Tramways Deben- 
ture stock will be eagerly taken at 108 in the market, or possibly a 
little better. British Electric Tractions are good. The Calcutta 
Electric Tramways Company is issuirg new shares at £6, and these 
are quoted at about 17s. 6d. premium. There bas not been much 
done in them to far, and the old shares are down $, to 8. The 
reports of tbe omnibus companies just out give indications that 
the Tubes competition is teing less keenly felt, or, at avy rate, that 
the 'bus companies are adjusting their routes to better advantage. 
Bat the price of fodder eats up a tremendous part of the profits 


In the Telegraph market, arise of 10s. has taken Globe Ordinary 
to 9}, but the Preference are unchanged. Eastern Telegraph 
stock quickly Icst the three points wnich it gained just before the 
holidays, but the rest of the Oriental group is unaltered. Anglo- 
American Deferred is elightly better, and there is a little hardening 


‘among the Debenture issues of Telegraph group. A rise of £1 bas 


occurred in Telegraph Construction shares. 


North Metropolitan Tramways “‘assenting” shares at 43, are un- 
affected by the meeting on Tuesday. What are called the “non- 
assenting” shares are difficult to negotiate. Nominal quotations of 
the Electric Company's Preferred and Deferred shares are 228. 6d. 
and 58. respectively, both being of the denomination of £1 each. 


The illumination of the Stock Exchange, if plain, was decidedly 
effective, and the electricians of the House received a good many 
compliments upon the way in which they carried out the scheme of 
decoration. White was the prevailing— in fact the ouly—colour 
used along the long facade of the Stock Exchange that looks down 
into Old Broad Street. A much more elaborate design was to bave 
been executed had the Coronation occurred at the time originally 
planned, but a good many members think that the modified teheme 
was just ag attractive. All interest in the illumination, however, 
was entirely overshadowed by the exciting finieh of the final Test 
Mat h. | 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Btock Closing Closing during 
Present or Dividends for : ag 
— . abaro] we nah too e. Ag din: due an. e 
[| 
Z — — JJ 0b. | iw | IU. | | — JAN. Lo 
83,300 African Direct Telegra h, 4 % Debe. en eee 100 bee TT T 98 — 102 98 —1 2 eee pes 
25,000 | Amazon Telegraph Co. f Bhares, Nos. 1 to 25 000 . æ | LO] oe 385 T 34— 41 34— 42 - bis 
119, 7007 Amazon Telegraph 5 Y Debs., Nes. 1 vo 1,220 Red. 4. | 100] ... vey .. | 70 — 80 70 — 8) on ed 
804,720 Anglc-American Telegraph ... 8 ses ves „ Stock 73/6 | 3495 | 61s. | 45 — 48 xd] 45 — 48 45 
8,097,640 Do. do. 6 B Prot - ves „ {Stock} 6 95 | 6 6 % | £9 — 91 xd} 89 — 91 904 | 90 
8,097,640 Do. do. Deferred ees € ee. Stock EI 78. 58. 28. 64— 7 G§— 74 Gal, a 
44,000 Ohili Telephone, Nos. 1 to 44, 000 ewe [IIl eee [II 5 4 % 5 y. 5 % 3 1— 4 xd 92 — 4 bi a eee 
19.333, 3009 Commercial Cable 51008 V 8% 8 95 155 - 165 155 — 165 a 
1,741,029? Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock | . | 95 —97 | 95 — v7 95 re 
16,000 | Cuba Telegraph is ve ven nee œ | 172,14: 4 % 5 — 6 5 — 6 ve eae 
6,000 Do. 10 Y Pref, - - ese vas e. | 10| ase ee 124— 134 | 124— 134 ws nae 
12,931 | Direct Spanish Telegraph  ... m - sai 54 1 4 % | 24— 33 2h— 33 Sa iv 
6,000 Do. do. 10 y^ Cum. Pret. . eee mI 5 m P 1 74 — 84 78— 84 see eae 
60,7102) Direct ses pese Oable ^ q 20 | 34% | 82% | 3196 10 — 11 10 — 11 107 . 
Direct West Cable, 4 Reg. Dab. within E 
96,300 NT UD thin} 10 | .. |. | 99-102 99 —102 | 100 | 99 
4,000,000 | Eastern Telegraph, Ord. Btock PY ais fae Stoch 7 | 7% | 7 % 120 —1£0 |117 —127 120) | 118 
1,930,807 Do. 94 95 Pref. Btock PAS Ves s. | 100 |... bx S. | 87 — 90 87 — 90 89 873 
1,482, 288“ De. 4 95 Mort. Deb. Btock Red. e. [Stock 168 —112 (8 — 112 108 


300,000 | Eastern Extension, Australasia, and China Telegraph... 10/7 9,|7 9, 7 95 | M&— 123 1123 112 li 
820000] Do. 4 % Deb. Stock ve {ace 107 —112 xdil07 —112 x 


- 
V2 
S 
(e 

ur 


$00,009; 4 Eastern snd South African Telegraph, 4 % Mort, Deb. 10051 | .. | . 100 —103 98 —101. | ... | ... 
200,2007 Do. 4 9, Reg. Mt. Debs. (Mauritins Bub.) 1—8, 000 | 25 — A c8 —101 xd/100 —103 , ... is 
180,227 | Globe Telegraph ard Trust J. „„ | 10 s | 549% | 5125 |. 85— 94 9 — 10 91% gy 
180,042 Do. do. 6% Prei. | 10 124— 134 | 123— 134 | 134| 13 
150,000 | Great Northern Telegraph, of Copenhagen oe | 10 12,7 5.15 [4 15 25 — 27 20 — 27 moat cio 
" Halifax and Bermada Cable, 44 % Ist Mort. "Debs, = — 
70,00 within Nos. 1 to 1,200, Red. 100 Tm T je 99 —102 99 —1(2 "n 588 
17,000 | Indo-European Telegraph _... ius ..| 25 110 J 10 Y 10 95 | 38 — 42 38,— 42 i 5 
100,000/| Londc a Platino- Brasilian Telegraph, 6 % Debs. ex | SCO pL us 85 .. 101 — 105 102 — 16 T 8 
72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 72, 680 ... 1239 „ T i— à i— 1 " A 
RR.492 Do. do. do. 6% Fret., Nos. 1 to 86,492 1 5 .. i— 1 1— 1 
983,333 | National Telephone, Pref. Stock _... T vo 1005 P55 5 95, | 95 — 99 95 — 99 97% | 961 
200,000 Do Pref. shares . EN T" " 2 3h 34 | 48— 4i 43— 43 
1,966,667 Do Def. Sto enn  ..1100| . | 60 |64xd| t6 — 60 50 — €) bsi | ^73 
15,000 Lx, 6% Cum, lst Pref. ... jd .| 1016 % | 6 $ 6 % | 12 — 14 12 — 14 i ks 
15,000 Do. 6 X, Cum. 2nd Pref. ... 10 6 6 6 „ 11 — 13 1! — 13 ; s 
£60,000 Do. 5 Y Non-cum. 3rd Pref., 1 to 250 000 5 5 P55 5 „ 43 — 53 48— ch 51% 45 
2,000,C00/ Do. $4 % Deb. Stock Red. ve ae Stoch 3495 a% 34% |95 — es | 65 — 98 | 97h] 97 
500,000; Do. 4 Deb. Stock Red.. .[100| — | 4 4% |102 —106 102 —103 1023 .. 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171 504, fully paid 1/52,|,65|6275| 1$— là 14— 178 iss T 
100. 000 / Pacific and European Tel., 4 5 (laar. Debs., 1 to 1,000 ... | 100 ... we 3 99 —102 99 —102 93 vee 
11,889 Beuter's ee eee ITIN eo te [I 8 5 96 $ % 5 p^ 61 Ex 73 64 5 71 eee rrr 
8,363 Brbmarine Cables Trust see one [IIl eee ee Cert eee 110 —120 110 —120 nae one 
68,000 | United River Plate Telopbone as 572,17 217% | 4i— 54 44— ti 4'3 
40,000 Do. do. b Y Oum. pret. Nos 1—40, 000 l w | .. ii 44— 5 44— b jus ii 
179,9471 Do. do. 5 y4 Lobs. ... TP TD 3tock T D D f1 — 104 101 —104 dai Pees 
165,600 | West African Telegraph, 5 J Debe... 100 | .. vee .. 1100 —103 100 —1(3 T bi 
30,008 | West Coast of America, Nos. 1—S0,000 and 53,001—53,008 | 23 | .. i és — b— 81 | 
150,000. Do. do. 4% Dets., 1—1, 500 gua. by Bras. Bub. Tcl. | 100. be 97 —1(0 97 —1(0 she awe 
907,930 | Western Telegraph, Ltd., No». 1—207,930 . 4.107 5 7 * 7o 11 — 12} | 114— 1223 i 
75,0001 Do do. 5 % Debs. 2rd series, 1908 s 1000. 101 —104 1101 —104 a d osos 
848,777? Do. do. 4 % Deb. Rtock Red. eon eee 100 TP eee 67 — 100 97 —] 0) eee 2 
88,82] | West India and Panama Telegraph ... æ | 20] 8965 l7 d 3€ 1— 4 i— 1 EN E 
94,563 Do. do. do. 6% Cum. 1st Pref. ..] 10| .. NN iss 42 — 54 4$— Sff is 
4,669 Do. do. do. 6 Y Cum. 2nd Pref... | 10 sus d — 4 3 — 4 INA. 
89,000} Po. do. do. 5 J, Lebs., Nos. 1 to 1,800 | 106 | x | 8 E = 99 —102 | 99 —:C2 | 983 |... 


ELECTRICITY SUPPLY COMPANIES. 


100,000 Blackheath und Greenwich Dist. Electric Light, Ord. 1 me - ee 1— i— 2 bis m 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 103 —106 103 —1C6 i vs 
19,661 | Brompton 5 Bie Lt. Zup., Ord., 101 te 19,761 5|6 * 6 % 8 % 91 - 92 9t— 97 is 
$0,000 7% Cum. Pret... E 9} - 9j 91— 9i i 
80,000 OON and Btrand W Bupply ... 5 9 9 J 10 9 — 10 9 — 10 9 s 
50,000] Po. do. do. do. 40 Cmm. Pre... 51— 57 | 51— 6 57 5 
250,000 Do. do. do. 4% Deb. Stock Red. | 100 988 1061-1054 105 —107 1002 | ... 
. $4,000 |*Chelsea 1 Supply, Orc. 56 5 51S 1% 5 — 53 54— 5775 ae 
150,000! Do. do. % Deb. Stock Red. . |3tock| ... p . 169 —112 109 —112 1 : 
70,579 | City of London lege Lighting, Ord. 40, C01 — 120,579... | 10 | 4 0%!15%| 81— 83 6$— 94 93 91 
40,00€ Do. 6% Cum. Pref., 1 to 40,000 . 10 | 6 6ů PV. |114— 123 12 — 13 12 ks 
400,000! Do. 5 9. Deb. Stock, Scrip. (an, at £115) ‘all paid T 902 iia e. 122 —127 ie —12 um "n 
200,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid 100 | ... dee . 101 —104 1101 —164 Se i 
40,000 Somiy of Lond. a brush Prov. Elec. Ltg., Ord. 1— 40,000 10 4 % 4% |4 5| 8&— t 84~- 9 1 n 
20,000 ĉo. do. 6 Y Fret., ea 10 6 6 % M 12 — 12g 12 — 123 121 1 
400,000. De 44 Y Deb. Stock, Prov. Certe (all paid) Rd. T n: iss „ 109 —112 C9 - 112 1105 
$5,500 ' Bdmundson's Elec. Corp., Ord. Shares 5 6 77 | 61— CF 64 — 67 Gi] Gh 
20,000 Do. do. 6 % Cum. Pref. eee oe. 0 eos m 6 c 64 6 m: 63 eee FA 
120,000: Do. do. 44 Y 1st Mort. Deb. Stock.. 100 A e. [.06 —109 1106 —1(9 sis . 
21,000 Kensington and i Electaic, Ord. 35 5 | 11% | 12% | 10% | 10 — 11 10 — 11 E: n5 
90,000 Do. do. 4% Deb. Stock |Stock| ... x .. 101 —104 1101 —104 ne ín 
110000 | London Electric Supply Corporation, Limited, Ord. — ... 87 xe | oae sis 1 Mg 14— 11 5 
40,840 Do. do. do. do. 6 % Pref. b eee oes see 4 — 44 4 = 4% A " 
1300000 Do. do. do. 4% Ist Mt. Db. Stock Rd. |3tock o4 — 99 95 — 100 s " 
98,769 | Metropolitan Electric Supply, 101 to 62,500 " 10|5 * 6 % 01 )54— 16$ 151— 163 | ... 2 
120,000 Do. 44%, First Mortgage Dobenture Btock J | ow 08 —112 08 —112 1100 .. 
260,000. Do. 84% Mort. Deb. Stock Bed. as steck we | $8 —101 99 —102 sse. lh hi 
8,652 | Notting Hil! Electric Lightirg m ies . | 1017% 7 % 695 |134— 144 174 — 144 | 141 S 
40,000 | Gt. James's and Pall Mall Klectric Ligkt, Ord... 5 14395 [144% 114495 | 144— 153 | 145-154 151 us 
20,006 Do. do. 4%, Fret., 20,081 to 40,080} 5795/7  |7 | F— 94 | Ra 93 - ; 
350,000. Do. do. 93 "à. Dob, &tock Bed. oe: 100 Im oes TM 97 —1(0 67 —1(0 eon TT 
12,006 | Gmitbfleld Market Elect. Bepply, Ord. ede... b. ue - I 1g— 27 11— 21 . i 
68,900 Do. do. 4% L.. b. et [II TT ee. oes 5 fs xd ore — 15 ee eae 
4000 South nao c 1 I , Ord. T eee "m TT TD as 44. T sud " 
109,517 F T " E h»9, PRLI 101, 10 J 1301 zd 104 173 | 11; 11 
nth | Werteineter Fleet ION 
" ations on Liverpool Stock Exchango. 
Unless % ee fully paid. ! Dividends jid Quotation share warante, profits being u uscd as capital, 


Dividende marked b are for a year, consisting of the latser part of one year ard thc firat ; art of the next. 
LÀ 


s 
* . 
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DNI QUEE RNC NORMA RE C CM X 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Chem | ^ 770—000 aa — | .Oeeng | Closing | Business done 9 5 
NAMB, Dividends for j ti oe 
mue Share| the lasi three years, | IAgurtf Oth, Rag ath, Aug. IME 1009, 3 
1 1899. | 1900 | 1901, Higheet.| Lowest. c a 
20,000 British Aluminium : Cum. Pref, ees eee 900 10 eee 5t% [124 4 — 5 4 — 5 % eon Pe 
800,000% Do. do. 1st Mort. Deb. pis Red. eee Stock 83 — 88 83 — £8 us i Bes 
62,074 | British Electric Trenton "T eos e.. 10 8 v d * 9 . 124— 13% 124— 134 134 | 1233 QU 
90,000 Do. do, 6% Cum. Pref. „ duel 10D su vs | 124— 13 | 124— 13 | 12H 124 mA 
600,0007 Do. do. 5 % Perpetual Debenture Stock . Stock .. 124 —127 124 —127 1251 125 po 
70,000 | British Insulated Wire hi e 520 915 * 10 x: 7i— k: 71— 78 | e J peor 
70, 000 Do. do. 6 Cum. Pref. eee eee ee 5 eee 54— 61— 5% 58 eee ; i 
50, 000 |fBrowett, Lindley & Co,’ ME e oes e| £11. 8 i 13s, to 12 138. to 155. iex ont 
50, 000 Cum. Pref. ... ec | ss 6 16/6 to 17/0 | 16/6 to 17/0 ove sei x 
105, 791 Brush Tleol. Enging., 'Ord., 1 to ae 731... ac ‘i T 2| 53 5 Nil 11— 18 11— 18 vis ve goat 
150,000 do. Non-cur:. 6 Pref. eee ee [I 2 6 6 3 % 1$— 9 14— 2 eee «c — 
125, 0007 Do. do. 43 Perp. eb. Btock [IIl [Ir Btock eon eos T) 102 —105 102 —105 0 
125,000% Do. ' do. ` 43 P , 2nd Deb. Btock Cee Stock 93 — 98 93 — 98 „ TT 
80,000 | Callender's Cable Construction shares, Nos. 1—30,000  ... b 16 * 15 * 20 p yum 164 151— 163 1663 ... * 
40,000 Do. do. 5 & Cum. Pref. age 5 (is T B4— 6 i his i 
90,0007 Do. do. 4$ 95 1st Mort. Deb. Stock Red we. |Btock| ... 985 oan 109 a 109 —113 TF si 
1 969, 800 ö London Railway, Ord. Stock eon see „Stock . 8 4 105 — 108 105 —1C8 107 106 mn 
440,100 do 4% Pret. Stock. T wee Stock ... iss 4 106 — 109 106 —109 v RA 7 
440,100 85 do Def. do. .. T" ee. |Stock| ... eee 4 103 —106 103 —106 1044 
855,000 | City and Bouth eg Railway oes ees ese Stock 14%! 1195| 9 K. 71 — 73 xd| 71 — 73 721 | 71 
F 1st Mort. ebs., 1 to of 
100,0007 £100, and 8901 to 11, 000 of £50 red [TII ee ee 101 —1C6 % 101 —1(6 % oe eee i 
99,261 | Edison & Bwan Utd. El. Lgt.,“ A" shares, £3 pd. 1 to 99, 261 5| 6 211 i— 3 ee - E 
17,139 Do, . do. do. "A" Shares, 01—017,139  ... b 6, 23289 ... 14— 2% 14-— 2% " ete 
844,029] Do. do. do. 4% Deb. Stock Red 1000 |. „„ 74 — 73 74 — 78 EE e 
100,000 Do. do, 5% 2nd Deb. Stock Prov. iius all pd. | 100 T NM ‘ae 78 — £3 78 — 83 -— oes 
112,100 | Electric Construction, 1 to 112,100 ... see 2 6% 62 6 $| 1ài— 2 12— 23 vee " 
91,390 Do. do. : Cum. Pref., 1 to 31, 390... $s -— 2 ge ves Bs 2à— 3 2 3 580 
182, 5007 Do. do. Perp. Ist Mort. Deb. Btock ... |Stock| ... 97 —100 £8 —101 "m * 
18,000 General Elec. Co. (1900) 5 Y Cum. Pref. ... $i 500 10 5 5 %| 92— 103 94 —101 i 
150,000 Do. do. 4 Y Mort. Deb. ees TT ers 99 — 102 99 —102 ei 
85,000 | Henley's (W. P ) Telograph Works, Ord. ... iss T b 20 y 90 [4 16 — 17 16 — 17 165% .. 
85000| Do do 41 Y Preh. 5 we | B— 58 | ER— 52 E 
60,0002| Do. ds do. 44 Mort. Deb. Stock... Stock 111 —115 111 —115 ái 
50,000 | India-Rabber, Gutta-Percha and Telegraph Works 1010 % 10 % * | £0j-— 214 | 204— 214 à e 
800,0007 Do. do. do. 4 9, 1st Mort. Deb... eee | 100 .. 1100 —103 100 —103 1003 T 
87,500 Liverpool Overhead Railway, Ord. ... cas T e. | 10 88%, 312; 14%| 4i— 42 4At— 4% 885 - 
10,000 if Do. do. Pref., £10 paid vee T 10 5 Vis ss 10 — 104 10 — 104 «es oes 
7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 ... - 10 is e. | 144—15 144— 153 ase - 
$Rosling & Fynn 6 95 € um. Pref. eee [EJ voo eee £1 eee 6 eon 19/0 to 20/0 — cee ean 4 
87,950 | Telegraph Donte naon per Maintenance ... oe 12 15 173%| 20 %| 36 — 39 37 — 40 38% | .. 
640,000. Waterloo and ok Railway, Ord. Btock T" oes vee | 100 3 . 9 L4 3 Y 92 — 95 92 — 95 T" m 3 
| 
t Qoosations op Liverpoo) Atock Exchanges. 1 Unless otberwire stated all sheres are fully paid. ` From Bradford Share List, x 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
5 Eg cio roped ag and Maintenance, 4—4A. | olgbam) Aiba, and ere Electric us pa 1 on Mit i 
* From Birmingham Sbare List. J From Mancheater Share List. | Pank rate of discount 3 per cent. (February 6th, 1902). E 
MARKET QUOTATIONS, Wednesday, August 13th. > 
CHEMICALS. &e. This week. Last week. [Ine. ot Deo. METALS. &. (continued) | This week.] Last week' Ine. or Dec, 
a Acid, A ee ee per owt, bJ- 5/- oe 9 Copper Bheet eo oo ee e 
e ec ee [17 per owt. I ee 9g Oe 0 ee ee ; 
e [T] Oxalio ee oo ee per owt. B3j- 82/- oe 0 [T] 'Electrolytic) Bars ee 
@ as Bulpburic ee ee ee per owt, 5/6 5/6 ee e te 16 Sheet oe 
o Ammon Morin (eg). per don 408 1 | 45310 : 2-5 » HO. Wire’ 
5 einen: . Fer ten 4 | “as > "i J Ebéulte Ro. 
á Bleschin powder ee e. per ton 21 £1 T f n  8bheet ee oe ee 
e Bisulpbide of Caon T ee per ton £15 216 es n German Bilver Wire ee oe 
a Borax $a T per ton 218 418 or h Gutta-percha ne. ee ee 
a Bensole (90 NA „ „„ Der gal. 3/- 3/- Tm h India-rubber, Para Ane. 
a (60/8696). . e». ». per kal. 5/6 B/A oe (Iron, Charcoal Sheets... 
a Copy er Sulphate „. per ton £19 £19 . 4 ns da (Cleveland warrants) .. 
a Lead, Nitrate T „ per ton 494 £24 s; 4$ ow ELA mean according to aise 
: n ' White ae ee ee per ton £81 ee 4 rT) rhe ng ee 
re Bid i s a Pa bal a gir n MT $ 4, Wire, salvanined No. 8 ee 
: mede aR (90% aie. per gal. 6/6 6/6 x g Lead, English Ingc ee 
a Potash, Bichromate, casks.. per * Bà, Bd, ee 9 LE] U Bheet [IJ ee 
a " Caustic (16/9096) ee per *on £94 £94 ee . Manganin Wire No. 98 ee ee 
6 „  Bisulphate m „ per ton ER 2 as g Mercury i es i» es 
a Shellac . per owt, 109/- 16% 8s. inc. à Mica (in original cases), small .. 
& Sulphate of "Magnesia .. s» per ton 84 10 424 16 ee d M [TT M medium 
a Bulphur, Boblimed Flowers .. per top ^ b £6 5 ee d large .. 
7 " poop . per ton 45 18 46 19 T p Phosphor Bronse, p piain costings 
ee per ton £6 £6 ee p " rolled bars & rods 
: Boda, Connie P white 10 %) eo per ton £10 15 £10 u ee p „% strip & sheet 
4 " Ouystals ee per ton 48 £8 ee 0 Platinum ee ee e 
6 Bichromate, casks .. per Ib Na. Nd. 90 p Biiciom Bronze Wire 
í Steel,. Magnet, sce'd'ng to üesc'p'n 
METALS, 40. € vu " ars "T ee 
11 1 to 2148 148 M 9 Tin, block .. ee oe ee 
0 n Wire indem JUNE tat ‘on ames p . eo 9 w fo ee ee 
b Bheet, 815 ton lote por ton A! £191 ee 9 pu wire, Nos. 1 to 18 T $e 
P Babbite's metal ingo per £40 to £ 140 £40 to £140 os p White Anti-frirtion Metals — 
e Braes (rolied meral Pao 13") basis per tb, ‘ <a „ White Ant" brane . 
" ba(brased) .. e. per Ib, d. d. T A Yars, 2/109 Grey Corton, on eps 
" n u (Boha drawn)  .. per lb. d. 7 eu u f" tem. Fox .. 5 
9 Wire, haria ee ve per lb. 7d. Id. oe ! n 8 Oly 10 )be. Russian j“ 
o Cooper Tubes (prased) oe Der lb. E ea, se ) n 10 ^» Russan, single .. 
isolid drawn) ., per lb. . oe » 180 bs, Jute rove. 
9 Copper Bare ‘bess (beet selected) .. per ton £69 £69 T Zine. Bb 0. (Viele Moniagne red.) 


a Messrs. G, Boor & 


Co. India- Rubber, G.-P. and T 
b The British Aluminium Co., Lid. 4 i and Teleg. Works 


gM J K Shah Co Lid, k Merars. Mens ee eee Lil 

P: essrs. James akspeare, 0.4 ; Messrs. over * 

Qa M DS 4 e Messrs .Thos, Bolton 4 Sons, Pb pe ra h Messrs. Edward Till & Co. l Quotations hi M isis P. Ormiston & Bona, 

supplied by * Messrs F. Wiggins & Sons. PE". "Y (4 Messrs Bolling & Lowe. supplied by 5 Messrs, Jobrson, Matthey & Co., Ltd. 
Mesers Frederick Smith & Co, 


Lj Messrs Walter H, Hindley & Co., Ltd. > The Phosphor Bronze Company, Ltd, 
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ELECTRICITY SUPPLY IN SOUTH AFRICA. 


Wm are indebted to the British and South African Export Gazette 

for the following notes showing the position of electric supply in 

the chief South African towns :— 

Commercial development and enterprise in South African towns 
bave proceeded at so remarkable a pace during the last few years 
that electric lighting echemes were put in hand at an early date by 
the municipal authorities in all the principal centres with rosy 

chances of healthy investment, and that anticipations have been 
more than realised may be gathered from the number and magni- 
tude of contracts for electrical machinery in hand and to come. 
Appended is a list of some of tbe towns in South Africa where 
electricity is supplied either by municipalities or by private com- 
panies. It does not profess to be complete :— 


'^ ‘System. 
(8.6, = alter- 
" Town. nating; d.c. 
direct cur- 
rent.) 
Barberton &.C. 2-phase 
(Moodie's Gold 
M. & E, Co., 
Ltd.) 
Bloemfontein a.c. g- phase 
(Municipal) 
| 
Bulawayo DG. 
(Bulawayo 
Waterworks ' 
Co., Ltd.) 
| 
Capetown d.c. 8-wire 
(Municipal) (formerly 
6-wire) 


Cape Peninsula d.c. 8-wire 


Lighting Co., | 
Ltd., Wyn- 
berg 
Rondebosch 4. o. 
single-phase 
Camp's Ba = 
Electric d ! 
Tramways | 
Co., Ltd. 
Cave Electric | — 
ways 
Co., Lid. 
Dundee l = 
Durban 8.0, 
(Municipal) single-phase 
East London a. and d.c. 
(Municipal) single-phase 
| 
| 
Germiston = 
(General Etec- 
tric Power Co.) 
Johannesburg a C. 
(Municipal) single and 
3-phase and 
series arc 
Johannesburg R.C. 


(Rand Cen. single-phase 
tral Electric 
Works, Ltd.) 


- 


Price 

Pun per unit, 
voltage Light or 
i g Power. 
SEN. 
i 
110 17 

l 

| 

| 
| 104 


| 


220 & 410 1/2; 


power, 7d. 


120 & 240 — 


110 — 
' t 

100 8d. 

110 17 


300 & 50 1/ & 10d. 


i) 


t 


120 & 240 = 


power, steam. 


| 
Remarks. 


] 


Power andlightsupplied 
, to mines on the com- 
pany'sestate, generated 
by water-driven 250-11. P. 
pue at Queens’ River 
all, 6 miles“ trans- 
mission, 
Pop., 10.000. Private and 
. public lighting. Gencer- 
‘ator capacity, 2.000 
volts, high tension. 
Contemplated expendi- 
ture of £25,000 on ex- 
ions. 


tens 
2/ & 1/10 Pop.,5,000. Lighting and 


power. Working volt- 
age, 2,040; periodicity, 
125. Steam veneration, 
Price for lighting is, 
' first 100 units, 2s. per 
unit; power, 1s. 10d.; 
300 to 600 units, 1s. Nd. ;' 
over 600, 1s. 74. 
Pop., 81,000. Private 
and public lighting. 
Monthly rebates, two- 
rate system for day 
| load. Gas, 10s. per 1,000 


‘| ft. Network to be ex- 


tended and improved 
at & cost of £100,000. 
Public and private light- 
ing and tramways. New 
central station under 
construction at Clare- 
mont to supply the two 
districts, 5 miles apart, 
with power at high 
tension, Plant being 
entircly renewed. 
Tramways and lighting. 
Output of generators, 
consisting of two direct- 
coupled 400-K w. sets, is 
400 xw, each at 550 
volts. 
Tramways. ' 


fuse Le — 


Pop., 2,000. A private 
installation under nego- 
tiation. 
Pop., 07,000. Lighting 
and traction. Tram- 
ways, Overhead trolley 
system, Network 25 
miles in extent. In- 
stallation only partly 
completed. Lighting 
network to be extended 
at a cost of £30,000, 
with & combined light- 
ing and power central 
station at & cost of 
£45,000. 
Pop., 13,000. Light ing 
. and tramways. Alter- 
nators and trans- 
formers used for light- 
ing, continuous current 
machines for traction, 
dynamos and alter- 
. nators in all cases 
being direct coupled 
to engines, Current 
generated at 2,200 volts, 
Central station. 
Power and light trans. 
mission plant, with 
800-11. P. engines. Sup- 
plies mines and lights 
the (Germiston and 
Elandsfontein Railway 
stations, Steam-gener- 
ated power. 
Pop., 80,000. Municipal 
plant. Overhead wiring 
for part of town and 
for tbe suburbs; cable 
for small portion of 
town, including Govern- 
ment buildings. Steam 
' generation. 
Power and light trans- 
missien plant at Brak- 
pan, 25 miles from 
Johannesburg. Sup- 
plies mines with powcr, 
and light to railway 
stations. 1,000-uU.r». en- 
gines, Generating 


THE ELECTRICAL REVIEW. 281 


] ! | GE 
| System. i ; 
(8.0. = alter-. Con- | T, 
Town, nating; d.o. sumers' ye ht or i Remarks. 
| direct our- voltage. Pwer. 
rent.) e 
| 
Johannesburg ' ~ — — Several private plants 
(Suburbs) partially supply the 


suburbs of Johannes- 

burg with electric light. 

The Braamfontein 

å Estates Co. supply 
Parktown and the 
streets in the district; 
the Btandard Theatre 
aupplies some sur- 
rounding buildings 
the Empire ‘Theatre 
supplies some of the 
shops in the block; the 
Raad Club supplies the 
Permanent suildings, 
the Leader and the Star 
oflices, Exploration 
Buildings, and Messrs. 
E. W. Tarry & Co. “s 
premises. 

Pop., 50,000. Lightipg. 
Corporation has just ol 
tained power to borrow 
£10,000 for extensions, 

&.C. 3-phase — power 6d. New central power 

station and equipment 
scheme. Plant, 2,600 
KW., equalling 2,005 H. p., 
increasing to 3,000 11. 1. 
Power generated at 
: 5,000 volts aud trans- 
mitted at that pres- 
sure. For supply of 
mines, and Kimberley, 

if desired, 

Kingwilliams- &. and d.c. — — Pop., 7,193. Private com- 

town pany just formed, but 
installation not yet 
completed, Steam- 

| generated power. 

Kroonstad — — — Pop., 2,000. Town 

(Municipal) authorities purpose in- 

Stalling an electric 
light service at & cost 
of £10,000. 

Pop., 5.000. Municipal 
lighting installation 
under construction. 
Plant, two  410-volt 

belt-driven dynamos, 
Steam generation. 

Pop., 2,500. Private in- 
stallation nnder con- 
struction. Service equa] 
to 1,000 16-c.r. glow 
lamps. Right to supply 
Dower, Meter system, 

Paar! Electric — — — New company just 

Power Syndi- formed to erect a light- 

cate ing and power instal- 
lation, generating 
power from neighbour- 
ing stream. 

Pietermaritzburg B.C. 100 1/- Pop., 25,000. Lighting 

Municipal) single-phase and tramways. The 
latter under construc- 
tion, and the former 

System to be extended 

ata cost of £150,000, 


Kimberley | d. o. 200 1/ 
(Municipal) | 


De Beers Co. 


continuous — ron 
current 
low pressure 


Ladysmith 
(Municipal) 


Newcastle — — — 


Port Elizabeth d.c. — — Tramways. 
(Municipal) ' 

Pretoria — — — Corporation. contem. 
(Municipal) plating erecting itsown 


lighting, power, and 
| traction service. 
Pretoria — — — Pop., 12,000. Original 
(Pretoria Light - plant, output equal to 
ing Co., Ltd.) 6,000 8-c.P. lamps, with 
underground and over- 
head conductors. Plant 
subsequently increased 
by addition of 2.000 
alnpere hours storage 
battery and three 126 
KW. direct-driven dy- 
namos. Highest output 
in 1899, 477,000 units, 
Central station. Meter 
system, 


Salisbury — == — Pop., 1,000. Town Conn. 
(Municipal) cil intend to construct 
own installation, but a 
; beginning not yet made. 
Umtali and — — — Private company just 
Massiicssi | received lighting and 
power concessions from 
Mozambique Co., 
cenerating power from 

Massikessi Falls. 
Victoria Falls — — This company has acon- 


cession from the British 
South Africa Co, to 
develop energy from 
Zambesi Falls and 
meer for supplying 
towns and mines in 
v Rhodesia, &. 


(African Con- 
cessions Syndi- 
cate, Ltd.) 


Owing to the disturbance to trade generally during the war, the 
development of motor driving from the central station supply in 
the above towns has made but little progress, with the exception 
of Capetown, and the current rates for these purposes are in most 
cases under revision, and will be subject toa big reduction from 
the lighting charges. The following industries in Capetown Cerive 
their power for driving motors from the municipal supply mains :— 
Cold storage: Messrs. Combrinks, 20 approximate H.P.; Bell and 
Company, 7 approximate H.P.; Mackenzie, 5 approximate Hr. 
Ventilating fans: Town Council, Parliament Houses, &c. Leather 
manufacturers: Messrs. Mossop & Garland. Lifts in Government, 
public and private offices supplied by Otis Elevator Company, 
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Messrs. Sprague & Co., A. H. Johnson & Co., Waygood & Company, 
Limited, and G. Findlay & Co. Pumping plants: Corporation 
stations for sea and fresh water. Printing works: Messrs. 
Townshend, Taylor, and Snashall. Mineral water manufacturers : 
T. Mulvihall & Co., and small motors in other premises. Saw 
mills: Small motors to a few firms. Tent makers and Army 
contractors: Messrs. Shirley. Waterproof manufacturers: Messrs. 


Bilenberg & Co., 10 . r. Wine merchants: Messrs. J. Sedgwick 
and Co. 


THE MERCARDIER MULTIPLEX 
TELEGRAPH. 


Tug Journal Telegraphique of July 25th publishes the last of three 
articles upon the Mercardier telegraph, by Monsieur J. Anizan. In 
this concluding article the author treats of certain improvements of 
which the system appears to be susceptible, founding his conclu- 
sions upon experiments recently carried out. 

The tirét and most important is a means of doubling the output 
of the system without increasing the number of trunk lines in use. 
In the ELECTRICAL Review of July 19th, 1901, and July 26th, 
1901 (Nos. 1,234—5, Vol. xlix), a1 account of the results obtained 
by M. Mercardier was given. Ia this account it was shown how 
induced undulatory currents were sent by a series of 12 electro- 
tuning-forks ranging semi-tone by semi-tone from B to A sharp. 
The receiving apparatus ,consisted of a syntonised series of mono- 
telephoues responding only to their related tuning-forks. The 
output, says M. Auizan, could be doubled if it were possible to use 
plates separated by a musical interval of only a quarter-tone. The 
practical question needing solution is, Can such a system separated 
only by quarter-tone intervals be realised ? So far as the construc- 
tion of the plates and tuning-forks is concerned there is no doubt, 
but the question of maintaining the monophony of the plates under 
the action of currents necessitates an amelioration in the su-pension 
of the plates above the electro-magnet. The diaphragms, iu place 
of being fixed, must rest on points which enter into conical cavities 
made in the plate itself. The entire receiver being fixed, this 
method of support will offer no inconvenience. Having attained 
the result aimed at, the output is doubled, that is to say, in place 
of 24 messages being exchanged simultaneously (12 in each direction), 
it will be possible to exchange 48 (24 in each direction). 

By the method in use it is possible to exchange signals on a line 
2,000 kilometres in length when only one transmitter and one 
receiver are used at each extremity. When a complete insta lation 
of 12 transmitters and 12 receivers is used, there are numerous 
causes, among which may be cited the space occupied by tbe 
apparatus. which reduce the distance to from 1,200 to 1,400 kilo- 
metres. But the main obstacle ia the way of lengthy lines is the 
weakness of the currents. Two means are suggested for augmenting 
the strength, which can be employed separately or conjointly. Tbe 
first consists in replacing the transmitter by a Varley transmitter. 
The second method consists in modifying the connections of the traſſe- 
mitter, as shown in the accompanying figure in which the wires, 2, 2, 


Recelvors 


Real Line 


of the induction coil, n, and 1, 1, of the transformer, T, are connected 
in series. It follows, of course, that the wires, 2’ 2’ of B and 1“ 1’ 
of T in the artificial line are also joined in series. By this means it 
might also be possible to reduce to a minimum the capacities of the 
condensers shunting the secondaries of the coil B, or it might even 
he possible to dispense with tnem to advantage. An essential would 
be to suppress the condenser in the real line. The other in the 
artificial line might be left if its use was indispensable. The 
suppression of the condenser would result in leaving to the currents 
sent from the coil h all their strength, as this condenser acts as 
resistance to the induced currents, 
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The author also makes suggestions for improving the methods of 
calling and the inter-connection of stations in echélon. But, very 
properly, he attaches great importance to the augmentation of the 
intensity of the transmitting currente, because it is by this means 
that it may be possible to work the multiplex with a single earthed 
wire in place of the metallic loop now needed. If it were possible, 
for instance, to triple the intensity of the current« it would be 
necessary, in order to obtain tbe same intensity of sounds on recep- 
tion, to de-sensitise considerably the monophonic receivers. To 
accomplith this, it is only necessary to increase the distance between 
the diaphragm and the polarised electro-magnet. Experience has 


shown that the diaphragms of the system are much more inert than 


the diaphragms of telephone receivers, and it might be hoped that 
they would remain insensible to the induction of neighbouring 
wires. This result could be obtained by removing them a sufficient 
distance from the electro-magnet. If the currents from the sending 
station were of sufficient intensity to operate diaphragms so 
removed, we should have obtained a practical realisation of the 
interchange of harmonic signals by a single wire. If this were 
accomplished, in addition to solving the problem of separating the 
tranrmitting forks by only a quarter-tone, the output of the system 
would be enormously increased, for we should get 48 simultaneous 
transmissions with a single wire. 

These speculations are of considerable interest, the more especially 
as they are stated to be founded on experiment, but we think that 
only a lack of practical experience could lead M. Anizan to say 
“The work of an employé with the multiplex can be valued as of the 
game order as thatof the same employé with a sounder.” Our own 
experience of all forms of multiplex working is that the indi- 
vidual output is considerably lessened. Roughly, it might be said 
that the output of euch operator employed on a multiplex is 
decreased by at least one-sixth, as compared with bis work on 
a single or duplexed sounder. 


TEST OF SOUTH AFRICAN PLANT. 


A quantity of plant for South Africa was recently tested at the 
works of Messrs. Rosling & Fynn, Limited, particulars of which may 
be of interest to our readers : 

The complete plant consists of :— 

1. A motor generator, with an output of 130 kw. at 500 volta on 
the direct current side, the motor being a syncbronous three-phase 
machine taking current at 3,000 —3,300 volts. This set is so designed 
that the direct current machine can be used as a motor, if required, 
to drive tbe alternator. 

2. A motor-driven balancer and booster set, consisting of a three- 
phase synchronous motor, taking current at from 3,000 to 3,300 volts, 
and driving two balancers, having each an output of 250 volts aod 
100 ODER and two boosters with an output of 100 amperes at 10 to 
70 volta. 


3. A balancer and booster set of the same respective outputs as 
above, but not motor-driven. 


The motor-generator runs at 600 revolutions on a 60-cycle circuit, | 


the halancer and booster sets at 900 revolutions. The motor-driven 
balancer and booster set is to be used for light loads, and also to 
enable the main generator to work on a three-wire system in con- 
junction with a storage battery. The current is to be used for 
traction and lighting. 

The a.c. motor, of which we give an illustration (fig. 4), is of the 
revolving field type, the induction being homopolar through the 
laminations and heteropolar through the armature coils The field 
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Fra. 1.—Messrs. RoOsTINd & FrNN'Ss New Works, THOBNBUBY. 


coil is stationary, and is supported on the armature; the revolving 
field is a steel casting with laminated pole-tips, held in place 
by rivets (fig. 3). The armature coils are former-wound and 
mechanically neld in place, the usual wood wedges and similar 
devices being entirely avoided. The terminals are totally enclosed 
in cast-iron boxes, and may be termed “ fool proof." : 
The machine will give 150 Kw. as a generator at 600 revolutions, 


and was only selected as being the nearest standard size correspond- 
ing to the specification. l 
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The direct-current generator coupled to it is a six-pole slot- 
wound machine, with laminated pole and cast-iron yoke. A heavy 
brush-rocker carries six sets of carbon brushes, which can all be 
separately adjusted and also simultaneously shifted by means of a 
worm. Fig. 2 shows a general view of the machine. 


The power available was not sufficient to test the motor-generator | 


set to full load, and & pressure of only about 430 volts could be 
obtained on the p.c. side. The field of the pc. generator, used in 
the test as the motor, was accordingly very materially weakened in 
order to obtain tne full epeed. The shunt current was actually 
reduced from 3 2 to 1'45 amperes when the machine was carrying 
216 amperes with 430 volta at terminals at 600 revolutions. Under 
these trying conditions there was absolutely no rparking to be 
obeerved under the bruehes when these were anywhere within the 
no-load zone, and the commutator showed a perfect polished surface 
after a six-bours' run. The coils were dead cold, the commutator jus? 
warm, and the armature had risen 44° F, The nc-load zone 
extended over seven commutator sections. 


' 


Fia. 3.—Srator AND Rotor oF THREE-PsAsE SyNCHROXOUS Moron. 


The three-phase motor was first of all tested as a generator at a 


consideration, however, showed none of these drawbacks, owing to 
the special shape of pole, which had beon predetermined with the 
object of eliminating these defects, and which was found to answer 
the purpose perfectly. 

In running, the only sound emitted was due to air churning, it 
being quite impossible to detect any difference when the exciting 
current was switched on or off. 

The six hours’ test which was carried out was, as already stated, 
limited by the available power. 'The motor-driven balancer and 
booster set was driven from the three-phase side of the motor 
generator, the direct current generator running a3 a motor; but it 
was only possible to get 80 per cent. of the full load on the small 
set. To reduce the number of reading, the two balancers were put 
in series and the two boosters as well. 

In judging the overall efficiencies given, it must be remembered 
that we arc dealing with four conversions, and that the machine 
driving the whole was working far under its load, and under 
abnormal conditions. Tne three-phase generator was only giving 
out 47 per cent. of its full load and the 
balancer set only 80 per cent. 

The highest temperature rise was found 
to be 58° F. in the, laminations and field 
coil of the small alternator. The readings 
were all taken simultaneously on instruments 
calibrated for the occasion. 

The three-pbase voltage given was measured 
from the neutral point to one of the ter- 
minals, and the line voltage is therefore . 
obtained by mult p'ying the observed value 
by Y 3. The voits and amperes for both 
the alternators are the same, as there was no 
line loss. 

All the machines, with the exception of the 
direct current motor, were separately excited 
off 230 volts, and the power absorbed for 
this purpose was taken into account in calcu- 
lating tbe overall efficiencies. 

The direct-current machioes in the smaller 
set were provided with carbon brushes, and 
carried their full load sparklessly either 
as motors or as generators with the brushes 
always in the same position, namely, iu the 
centre of the nevtral zone. 

A special test was made to see whether the boosters complied 


with the specification,and it was found that it was possible, without 
ever moving the brushes, to reduce the pressure from the maximum 
value of 70 volts, not only to 10 volts as specified, but to O with 
full load current, and the current could even ba increased to 135 
amperes before auy sparks at all were observed. 

Seven sets of readings were taken, which agreed between them- 
selves to a remarkable degree, the overall efficiences varying between 


reduced speed and proportionately lower voltage, 80 as to be able to 
reach full-load current under normal field conditions, and it was 
found that the voltaze rose slightly over 4 par cent. when the full 
load was thrown off and the excitation and speed were kept con- 
stant. The load was non-inductive. 

The saturation and short-circuit curve of this machine were 
taken under normal conditions, and these, of course, furnish all the 
required data for judging the probable bshaviour of the machine 
under various conditions of load. 
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FiG. 2.— 130 kw. DYNAMO. 


Fic. 4.—THREE PHASE SyNcHnONOTCS Moron. 


It is well kaown that motors and generators with only one slot 
i Pole per phase have very often been found to work unsatis- 
rly in conjunction with other machines, owing to their 
afia) shaped E.M.F. curve, and such a construction is now 
ing avoided when possible, notwithstanding its cheapness. 
e € carves thus obtained often show very marked odd harmonics, 
ich give rise to more or less heavy equalising currents; and 
machines of the homopolar induction type often give aa E.M.F. 
carve with unsymmetrical quarter periods. The machine under 


59˙7 and 61 per cent. We give below the results of one of these tests 
nearest the average. 

We give on p. 282, a view of the new works which have recently 
been built by Messrs. Rosling & Fynn, Limited, at Thornbury ; 
the removal has begun, and it is hoped that work will be in ful i 
swing on the new premises by the end of this month. 


, Dinekearrent motor, Thrce-phase generator. Three-phase motor. Balancers. Boosters. $ 
iis Amps. Ex, amps. | Volts, Amps. Ex. amps. Speed, | Volts. Amps. Ex. amps. Volts. Amps. Ex. amps. | Volts. Amps. Ex. amps. | Speed. 1 
79 2148 1425 816 132 403 | 569 | 1815 132 2467 | 526 645 2 21 219| 1336 76 14515, 851 | 603% 


* Overall efficiency of the four conversions, 


ESTIMATING THE POWER OF MOTORS. 


THE report of Dr. Rasch to the Tramways Congress of 1902 points 
out that the German regulations regarding motors classify three 
kinds of service, viz., intermittent, momentary and continuous, and 
a motor should be rated for power according to the variety of service 
for which it is intended. 

If this is so, ought not every motor to be stamped with the output 
of which it is capable on each class of duty ? 

Traction motors, of course, come under the first category, and 
when tested must be closed up exactly as when in service. The 
same regulations hold that on à trial of one hour a traction motor 
should not at normal rating rise in temperature beyond permissible 
limits. The reporter thinks a one-hour tect is not suflicient, 
because though normally loaded below its average, it bas to work 
through a period of 14 to 16 hours daily. He endeavours to 
formulate the results of a study of the question by M. Max Miiller. 
The formula is 
= tm f 

t + 28 (T = Ti) : 
where zx is the required duration of trial to be made; 

T = time the car is out of the depót: 


T) = 5 - working; and, therefore, 
T — T is the cooling period. 


t is the permissible excess of temperature centigrade above atmo- 
sphere, and the assumption is that 28? C. per hour will be lost by 
radiation and convection. 

Thus, if a motor works 7:3 hours out of a day of 14 hours, the 
value r will work out as two hours as a suitable test at full load. 

As regards overloads, the same regulations do not allow that an 
overload of 25 per cent. should continue more than half an hour for 
generators, motors, rotary converters and transformers, and they 
allow an overload of 40 per cent. for three minutes, which usually 
will be thought insufficient, but is sufficient if the motor is rated 


high enough. An hour's trial load is really greater than the 
working load. 


x 


In reply to questions, one company asks for an overload of 100- 


per cent. during several seconds. Another asks the rame for five 
minutes with a temperature rise 20° C. lees than usually required. 
The German regulations as to temperature rise allow, when the 
atmosphere does not exceed 35^, or, say, 95° F. :— 

For cotton insulation 50° C. = 90° F. 

» paper N 60° C. = 108° F. 

„ Mica, asbestos, &c., 80? C. = 144° F. 

For stationary coils an additional 10^ C. = 18? F. all round is 
allowed. 

For traction motors the limits may be increased even 20° C. = 
36° F.ifthe trial is made in a test room, presumably to allow for 
movement of the car promoting cooling. 

M. Dettmar considers that for cotton insulation a stationary 
winding may be allowed a temperature of 95° C. = 203° F., but 
this should not be permitted on rotating coils. 

It is considered by many, and agreed to by the reporter, that the 
first quality of a motor is not high efficiency, which may be 
eecondary to other considerations. The tractive power of a motor 
evidently depends on four factors—torque, gearing efficiency, 
gearing ratio and wheel diameter. Only the first properly belongs 
to the motor, and it is advised to characterise motors by two 
factors, m and N being torque in kilogram-metres and & the 


revolutions per minute. 


These two factors are related to the power, w, in watts, as 
follows :— 
w-2798li K 1028 M R. 


The factor 9'81 is, of course, the metrical coefficient of gravity. 
This does not represent the input of the motor, but the output, 
or 92 per cent. to 97 per cent. of the input. Admitting an efficiency 
of 95 per cent.—this seems high—we have 


% 2108 M N. 
0˙95 
A motor designated 20/550 would then be one that at normal 
load gave a torque of 20 kilogram-metres at 550 revolutions per 
minute. 
Its input would be 1:08 x 20 x 550 = 11˙9 kilowatts, or 20 
amperes at 600 volts. 


W. H. B. 


THE GERMAN ELECTRICAL INDUSTRY. 


MORE UNSATISFACTORY RESULTS.—THE OPTIMISM 
oF ENGLISH SCIENTISTS VIEWED FROM THE LABOUR BSTANDPOINT. 


Tux crisis in the German electrical engineering industry has by no 
means passed away, as is shown by the reports of the various com- 
panies, and more attention is now being paid to the question of the 
new tariff, in view of the fact that the Commission engaged on the 
consideration of the scheme has completed the sections which relate 
to mechanical and electrical machinery and plant. If these sections 
of the bill are finally adopted, and the highly protective tariff prevents 
the conclusion of new commercial treaties—the existing agreements 
expire at the end of 1903—it is considered that the Teutonic 
electrical trade will be restricted to Germany in the future. In 
this contingency, the requirements of the country would be met by 


— see, 
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a comparatively small portion of the existing works Meanwhile, 
as the Association of German Electrical Engineers does not deal 
with commercial questions, an organisation has been formed under 
the title of the Association for the Protection of the Common 
Economic Interests of the German Electrical Industry. The council 
of the Association comprises Herr E. Adt, of Ensheim, Herr A. 
Haeffner, of Frankfort-on-Main, and Herr G. V. Lynen, of Stolberg, 
whilst the secretary is Dr. R. Burner, of Berlin. 

Some important electric railway schemes are at present under 
consideration. One relates to Hamburg, where the municipal 
authorities, after an inspection of the elevated and underground 
railway in Berlin, and the euspended railway at Elberfeld-Barmen, 
have instructed the Continental Company for Electrical Enterprises, 
of Nuremberg, to submit a scheme for an urban and suburban line 
on the suspended system; whilst a similar railway is projected 
between Berlin and Rixdorf. The Continental Company may be 
remembered as the trust for the Schuckert Company. In mentioning 
the latter it should be stated that the company, as was the casea 
year ago, does not prospose to pay any dividend for the financial 
year which recently terminated, owing to the enormous loss 
of £770,000 having been incurred during the year. The 
Lahmeyer Company, too, has been exceedingly unfortunate, and is 
actually coming forward with a proposal to issue fresh bonds to the 
extent of £300,000. If the emission is proceeded with and is suc- 
cessful, it will be as great a surprise as the heavy loss incurred by 
the company during the past year. 

It is never a prudent policy to underrate the competitive 
capabilities of trade rivals, but on the other hand it is possible to 
portray them intoo brilliant colours. In the course of his evidence 
placed before the Technical Education Board of the London County 
Council, Mr. J. W. Swan states that “in electrical industries the 
business is carried out on an enormously larger scale in Germany 
than in England; as an instance, one of the largest German electrical 
engineering firms bad recently on their books orders amounting to 
£10,000,000." It would be interesting to know the name ofthe 
firm. Was it the Siemens & Holske Company, the Allgemeine Com- 
pany, the Schuckert Company, the Union Company, the Lahmeyer 
Company, or the Helios Company ? Ten millions sterling yielding 
10 per cent. means a profit of £1,000,000 ; producing 5 per cent. it 
implies a profit of £500,000. Where is the company which has 
earned the latter profit during the past tao years, let alone the 
possession of orders on the books on any one day, week or month of 
the value of £10,000,000? Or is the alleged possession of orders to this 
extent synonymous with heavy monetary losses? Then, again, Prof 
Fleming, aleoin his communication tothe Technical Education Board, 
thinks ‘it is certain that the prosperity of many great businesses in 
Germany, such as that of Schuckert, the great electrical 
engineering firm. . .. the Allgemeine Elektricitäts Gesellschaft, 
of Berlin, and others, is due to the great intelligence of their 
directors and managers in expending such large sums on scientific 
research in connection with their businesses.” Admitting the 
position of the Allgemeine Company—although the last dividend 
which was paid nearly a year ago amounted to 12 per cent. as 
against 15 per cent. in each of the four preceding years—Prof. 
Fleming could not have been more unfortunate in his selection of the 
Schuckert Company, with its absence of dividends for the past two 
years, as the firet example of the prosperity of many great buti- 
nesses in Germany. Let it be said to the credit of Mr. Jobn 
Burns that exaggerations respecting the progresa in the Fatherland 
do not lead him to the belief that the EnglisL engineering trade is 
going to the dogs for the alleged lack of technical education. 
When the Battersea Knight of Labour addressed the County 
Council on the subject the other week, he declared that on the 
occasion of a recent visit to Berlin he fouud that out of 117,000 
men associated with the engineering and electrical industries in 
that city no less than 27,000, or 26 per cent., were out of work. On 
the other hand, taking the same number in the same trades in 
England the men out of employment only amounted to 3 per cent. 
The figures in regard to Berlin appear to be correct, judging from 
the statistics published by the labour organs issued in that city, and 
if this be the case, the worst has not yet been reached respecting 
the works in the German capital. . 

The position of the Lahmeyer Company, of Frankfort-on-Maine, 
as indicated by the preliminary statement which has been issued 
by the directors prior to the publication of the annual report for 
1901-1902, is more astounding than one had been led to expeti, 
whether rightly or wrongly, from the pessimistic rumours which 
have been circulated on the Stock Exchanges during the past month 
or two. Having distributed as much as 11 per cent. for one year 
of its existence, and even paid a dividend of 10 per cent. for 1900- 
1901 on a share capital increased to £500,000, the heavy loss 
incurred during the past financial year has come as a complete 
surprise to the shareholders, if not in certain other quarters. 
Including the balance brought forward from the previous year, the 
gross profits amount to £113,512 as compared with £215,805 in the 
preceding 12 months. After meeting interest payments on the 
bonds, providing for ordinary depreciation and covering the work- 
ing expenses of £116,586, the statement shows a loss of £124,693 
owing to the necessity which has arisen for writing off or making 
provision for depreciation of investments, doubtful business, 
advances to electricity works, &c., to the extent of £97,479. The 
total deficit is covered by drawing upon the reserve fund, which 
thereby beccmes reduced to £4,000, but it will be seen that even if 
the obligation to provide for extraordinary depreciation did not 
exist, the working results for the year alone would show a loss of 
over £27,200. The directors attribute the unfavourable position, 
firstly, to the extra provision for depreciation ; secondly, to the great 
depression in the prices of manufactures combined with the pos- 
session of large stocks of raw materials which were bought at high 


prices; and thirdly, to the losses incurred in connection with the 
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Russian branch, the operations of which are now being curtailed. 
In commenting upon the unfortunate position of the company, a 
communication, apparently emanating from a competitive company, 
states that the Labmeyer Company has concluded contracts and 
incurred risks which bear no relation to the finances of the under- 
taking, and that, although most of its rivals are better equipped for 
manufacturing purposes, they could not compete with the Frankfort 
concern in tbe matter of prices, because the latter desired business 
at any price whatever; and further, that the expenditure on the 
Paris and Dusseldorf Exhibitions bas been excessive, amounting to 
£75,000, and that even if the exhibits are sold, the transactions will 
only be effected at a sacrifice which is out of all proportion to the 
success obtained, and which will lead to a further reduction 
in prices in the whole trade. It appears, however, that apart 
from the alleged cutting of prices, three-fourths of the exhibits at 
Dusseldorf have been disposed of, and that the outlay on the two 
exhibitions has only amounted to one-sixth of the sum in question. 
Bat, after all, the outlook is far from being of ‘an encouraging 
character. The capital of the company now stands at £1,000,000, 
the increase from £500,000 baviug beer effected for the purpose of 
acquiring the shares of its trust (the German Company for Electrical 
Enterprises), and the bond issue, which amounted to £300,000, bas 
been advanced to £700,000 in order to absorb the bonds of the same 
trust. It is now proposed to make a fresh issue of bonds to the 
extent of £300,000, which will bring the loan debt on an equal basis 
with the share capital of £1,000,000. "The fact of a further charge 
being sought to be imposed upon the undertaking has not been 
received with pleasure in view of the past year's working resulta. 

The Watt Accumulator Works Company, of Berlin, which bad a 
share capital of £75,000, has been so unsuccessful since its forma- 
tion that the sbareholders have decided to wind-up the concern by 
voluntary liquidation. At the general meeting beld a year ago, a 
scheme of reorganiration was approved which provided for the pay- 
ment of additional capital on tbe sbares, but as the minimum 
amount which was fixed has not been received, the only course 
open is to terminate the operations of the company. It is considered 


that the Watt accumulator patents are of value, and the battery 


capable of development, but the company lacks the meana for 
becoming prosperous. The German Genossenschafts Bank, and the 
banking firm of Koenen & Co., have already made such large 
advances that it is impossible for them to grant further loans to a 
company which only pessesses a single utilisable article. The 
battery, which was originally intended for use in connection with 
the operation of electric tramcars, bas proved to be inapplicable, 
whilst years of experiments would be required to render it 
remunerative as applied to the propulsion of boats. It is considered 
that the accumulator could ouly be converted into a prosperous 
business by having large financial means at the company’s disposal 
or the support of a banking institute or electricity company, but 
the bank connections have acted in the most literal manuer in the 
past, and are vnable to do any more. In addition, the working 
expenses have been so high that very considerable orders would be 
necessary to meet them, and taking all things into consideration, the 
liquidation cf the company seems to be the best termination to an 
undertaking which has cnly resulted in loss from the time of its 
inception. 

The Helios Company, of Cologne, which after absorbing the 
reserve fund closed its financial year for 1900-1901 with a deficit 
of £245,000, bas not yet issued its report for the past year. At that 
time the directors expressed the hope that by means of a reconstitu- 
tion of the board, by refraining from embarking on promotion 
business, and by restricting the activity of the company to the 
development of its own manufactures, it would be possible to 
restore the undertaking to its former position of prosperity ; and no 
doubt was entertained that eatisfactory results would in time be 
obtained on this basis. It was then thought that a reorganisation 
of the company would be unnecessary, but the healing power of 
time has proved deceptive, as the directors now propose a decisive 
reduction of the shares and the provision of fresh capital. The 
details of the scheme have not yet been published, but the proposal 
for raising money is understood to take the form of an issue of 
6 per cent. preference shares, a portion of which is to be exchanged 
for existing bonds, The company would then still have a loan 


+, 


debt of £700,000 and a bank debt of £300,000. The banks asso- 
ciated with the company have arranged to allow credit for a period 
of five years at a fixed rate of interest of 4 per cent. The financial 
scheme of reorganisation, the details of which will shortly be made 
known, will be submitted for the consideration of the shareholders 
at the general meeting to be held in September. | 
The North German Cable Works Company, of Nordenham, which 
has a share capital of £200,000, has decided to increase this to 
000 by the issue of new shares at a premium of 2} per cent., 
the money being required for the purpose of enabling the company 
to complete the construction of the second German-Atlantic cable. 
According to the directors’ report, the eale of manufactures during 
the past year yielded £23,686, as. compared with £3,836 in the 
Previous year, and the laying and improvement of cables produced 
£13,836, as against, £1,843, whilst £1,071 was derived from rents 
aud bark interest. On the other band, the expenditure amounted 
to £27,839, as compared with £2,420, thus leaving a net profit cf 
£10,754, which has been entirely written off for depreciation of 
works and the cable steamer. The report states that various ex- 
tensions were cirried out at the works during the year, and a farther 
enlargement will be made this year in connection with the manu- 
facture and laying of the new cable to the United States. The order 
Riven by the Imperial Post Office for a fifth German-English cable 
m London vid Borkum was completed, and the cable laid in May, 
1901, whilst various small contracts were received in the summer 
the Government and the German telegraph companies. At 
Present a three-core cable is being laid from Wangeroog to the 


Rothesand Lighthouse. The company has placed an order with the 
Vulcan Shipbuilding Company, of Stettin, for the construction of 4 
second cable steamer capable of carrying 5,000 tons, and required for 
the laying of the second Atlantic cable and other proposed extensive 
cable lines; and full employment of the works appears to be assured 
for the current year. , 

The Electrical Investment Company, of Cologne—the trust of . 
the Helios Company—bas been successful in carrying through the 
scheme of reconstruction which was approved at the last general 
meeting, and which provided for a reduction of the original capital 
to £375,000 and the increase of the capital to £500,000 by the issue 
of preference shares, At present the capital is divided into equal 
amounts of ordinary and preference shares, and agreements have 
been entered into with the Helios Company which alter the 
financial arrangements of the two concerns in regard to shares held 
in various companies. Without entering into any details respecting 
these agreements or the different investments of the company, it 
may be mentioned that the directors’ report for the year ended 
June 30th shows a surplus of £12,920, which is proposed to be 
carried forward to the next account. There js, therefore, not to be 
any distribution for the past year on either the preference or the 
ordinary capital, but in view of the carry forward and the expected 
development of the various undertakings in which the company is 
interested, the directors hope for the current year to be able to 
effect the full service of the preference dividend in addition toa 
small interest payment on the original shares. The ordinary 
shareholders, who bave incurred such heavy losses in the past, 
reciprocate the hope expressed in the present report. 

The share and bondholders of the Kummer Electrical Company, 
of Dresden, which went into liquidation in connection witha serious 
bank failure which took place a year or two ago, have now appointed 
& committze to investigate a scheme for the recrganisation of the 
undertaking. Over 200 persons attended a recent mecting at 
Dresden, when a report was presented by Herr Horn indicating tbat 
the Kummer works must be purchased and continued if it is desired 
to prevent further considerable losses from being incurred, although 
the present position of the electrical industry does not justify the 
formation of an optimistic judgment on the subject. The report 
submitted that it the Niedersedlitz works could be purchased for 
£75,000, it would gradually be possible, with technical management, 
fur the buyers to recover the amount of their losses. The equipment 
and macbitery are said to be capable of being productive, although 
consisting partly of old types which would have to be replaced. 
Whether the scheme will eventually be carried through remains to be 
seen, but it is now reported that in the event of the Niedersedlitz 
works being put up to auction, an important Saxon financial institute 
propcses to become the purchaser for the purpose of establishing the 
motor car industry on a large scale. 

The directors of the United Electricity Works Company, of 
Dresden, which was formed in 1897 with a capital of £30,000, for 
the purpose of acquiring the installation business of Oscar Beyer, 
and whose capital has since been increased to £95,400 by the pur- 
chase of various works, have resolved to recommend the voluntary 
liquidation of the concern, owing to its unfortunate financial 
position. Severely hit by the collapse of tbe Kummer Company 
and the general depression in the electrical industry, the company 
has endeavoured to carry through a scheme of reorganisation, and 
by thia means and the closing of the branches in Hamburg, Breslau, 
Gera, Konigsberg, and Vienna, it was hoped to place the under- 
taking on a satisfactory basis. As this expectation has rot been 
fulfilled, tke directors have considered it advisable to adopt the 
cour:e already indicated. 

Among other companies which may be briefly referred to, may be 
mentioned the Kortipg's Electricity Company, of Hanover, which 
proposes a dividend of 6 per cent. on a capital of £150,000; the 
Westinghouse Electricity Company, of Berlin, bas incurred a loss of 
£9,396 on a capital of £50,000, of which £12,500 is paid up; the 
Rhenish Schuckert Company, of Mannheim, pays 4 per cent. on 
£112,500, as against 7 per cent. on £75,000 ; the Lippe Company, ot 

Detmold, shows a profit of £1,812; and the Esslingen Engineering 
Works distributes 5 per cent., as against 6§ per cent. a year ago. 


THE ARBITRATION BETWEEN THE 
METROPOLITAN ELECTRIC SUPPLY CO. 
AND THE | 
MARYLEBONE BOROUGH COUNCIL. 


THE proceedings of this arbitration between the Metropolitan 
Electric Suyply Company, Limited, and the St. Marylebone 
Borough Council to decide what price shall be paid forthe Maryle- 
bone portion of the company’s undertaking, were resumed on 
Monday, August 4th, at the Surveyors’ Institute, Westminster. The 
tribupal consists of Mr. G. A. Russell, K.C., umpire, assisted by Mr. 
Richard Vigers and Mr. W. C. Ryde sitting as arbitrators. The 
case for the company having closed at the last sitting, Mr. Fletcher 
Moulton, K.C., proceeded to open the case for the Marylebone 
Borough Council He said that the task before the tribunal was 
not an easy one, because it was a very novel one. They had to 
value an undertaking of a kind which, though common now, had 
only existed during the last few years, and in which there had been 
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little experience of the ultimate fate of such undertakings, and still 
less experience in the mode of valuing them. The company had 
put in a claim based not on the particular circumstances of their 
undertaking—they had put forward an estimate resting almost 
entirely on hypotheses which he thought were not supported by 
the circumstances of the case, and the sole warrant for which was 
the effect of imagination, no doubt honestly exercised by the 
. Witnesses. He agreed that when they were valuing something 
which was substantially in the future they must to some extent 
make hypotheses—they had not got any certainty as to what would 
happen in à few years. It would be his desire to the best of his 
ability to show the tribunal what was a fair value for the 
undertaking, and to do so they had to face to a cer- 
tain ex;ent the difficulties of the future. He thought he would 
be able to show that they could foresee that future with much 
greater accuracy than the loose suggestions which had as yet been 
put before the tribunal. In vsing the words loose suggestions," be 
did not mean that therc had not been a vast amount of industry and 
great ability shown in the compositiou of the various tables which 
had been put in. S» far as accountants’ work was concerned, these 
tables were, no doubt, accurate and careful, but the value of the infer- 
ences which were sought to be drawn from them was destroyed by the 
actual results. Tbe undertaking to be valued was not one whose 
circumstances were ordinary, because when the company applicd for 
ita powera it was oblized to come to terms with the local authorities, 
and it only obtained the consent of the local authority by entering 
into a contract, the terms of which seriously moditied its position. 
But in valuing the undertaking, the company had done so upon the 
hypcthesis that thoss obligations did not exist. Having explained 
at leneth the agreement entered into by the company with the 
Marylebone Vestry in 1589, which, he contended, provided for a 
self-contained supply to Marylebone, counsel dealt with the exist- 
ence cf the W:llesJen station, whicb, be submitted, was not to be 
allowed fo interfere with the agreement of 1869. The company, he 
said, got Willesden on the terms that their undertaking was not to 
be affected at all by the powers which Parliament gave them to 
rupply from that place. Tne company arranged that Willesden 
should be the source of supply, and by so doing were leaving the 
Marylebone stations absolutely at variance with Clause 1 in the 
agreement. The consequence was that tbey thought that sale 
was better than having to practically re-instal the company 
in Marylebone with an accquate installation which they could 
appropriate to the supply of Marylebone. The undertaking 
the tribunal had got to value in Marylebone was so unequal to the 
task that he thought he would be able to show by witnesses that 
practically what there was in Marylebone was worthless except 
the mains—that in order to perform its obligations under Clause 1 
of the Agreement everything would have to b» made new; the 
whole of the plant would practically bave to be got rid of, and the 
whole of the buildings would practically have to be reformed. 
They would find that what there was in Marylebone was practically 
a plant which the company had not used tò anything like its full 
extent because it was antiquated; it was impracticable; it was 
uncommercial; it was quite unequal to tupply the demand, and 
if the company began to ect itself in order and to keep the obliga- 
tions of Clause 1 of the contract, the first thing it would have to do 
was to make a clean sweep of everything except the mains in Mary- 
lebone. That was a point of very great importance to the Borough 
Council, because, supposing this was the end of the concession, 
what would they have which would enable them to continue the 
supply? "They would be quite unable to do it, and the very con- 
dition that they put in for their protection would, by reason of the 
management cf tke company, leave them entirely at their mercy. 
Whether they bought now or at the end of the concersion the 
meaning of Clause 1 was tbe same, and they ought to be able to 
step in to a complete self-contained system now, just as it was con- 
templated that they would be able to step in to a complete self- 
contained system at tbe end of the concession. 

The Umpire said tbe tribural was conscious of the grave import- 
ance of the point Mr. Fletcher Moulton had been urging, but there 
was ancther question which arose in connection with it to his mind, 
viz, that they were sitting there under tte Lands Clauses Act. 

: Mr. Fletcher Moulton remarked tnat that point had been before 
the Borough Council. They were not making any claim for breach 
of contract. 

Tbe Umpire raid that the whole point was whether Mr. Fletcher 
Moulton was right in saying that if some third party bad bought 
instead of the Vestry, the third party would bave boucht subject to 
thote obligations. The question was whether the third party would 

not have bought free from the obligations, leaving the Vestry to 
have ita remedy against the company for their breach. 

Mr. Moulton said there might be a case where a third party would 
get n worse bargain, because it was not & question of what 
it was worth to him, but what it was worth to the people 
from whom they weretaking it—the vendors. It was no ques- 
tion of its running with the undertaking; the question of 
running with the undertaking might affect the value in the hands 
ofthe tbird party, but the question here was what was it he took 
fromthem? It must be valued at what it was worth to them. The 
question of what it was worth to the third party had nothing to do 
with it. There was noidea of transfer in tbe valuing under the 
Lands Clauses Act. There was an idea of holding, and, therefore, 
the pointthat the Umpire bad raised never could come in under 
the Lands Clauses Act, because that Act was taken from the point 
of view of the man holding it—what it was worth to him, not 
selling. 

The Umpire said there was all the difference in the world between 
that which was a restriction upon the property, and affected the 
value of the property, and that which was a mere breach of 
contract. 


Mr. Fletcher Moulton: Oh, yes. 
‘The Umpire: And my property is not worth the less to me, 


becauce I may have done something to it which has rendered me | 


liable to pay 410, C00 to another person. This company may have 
rendered itself liable to pay a large sum by way of damages to 
Marylebone, but that does not affect the value of this property to a 
purchaser—the value of the property taken by itself; I mean for 
the purpose of selling. 

Mr. Fletcher Moulton said that was what he wanted to deal with, 
but he must do so by staees. The first thing he wanted to make 
clear was that the valuation in the Lands Clauses Act did not impiy 
transfer. Anything which lessened the profits of the undertaking, 
whether it was by actcal expenditure, or whether it was by limi- 
tation of income, if it affected the value to the person who was 
possessed of it, that had to come into consideration in the com- 
pensation that was to be given to him. What passed from the 
company to the Vestry was their iostallation in Marylebone, 
coupled with this—that it had got to be changed into something 
which would do the Marylebone work. Continuing, Mr. Moulton 
maintained that the moment they had a property which they could 
not sell without consent, they could no longer talk abo:it its value in 
the market, especially as in the present case thc person who had 
got the restrictive covenant, or who owned the burthen, was the 
person whose consent they would have to get. 

The Umpire said that of courte if a man could not sell something 
free from a certain obligation, everybody understood that that 
affected the valuation to him, but the point was, that if he could 
fell it free from the obligation, could the existence of the obliga- 
tion be said to affect the value ? 

Mr. Fletcher Moulton replied that in the present case there was 
no power of selling, and therefcre the question as to whether a 
person could take it into the market and sell did not arise. On 
the question as to wbat anybody else would give for the under- 
taking, he said he would be delighted to put it on that basis. He 
would be a5le to show exactly what the feeling in the market was 
as to what was worth giving. The claim was about five and a half 
times the capital invested in the work, and most of it was lost, and 
if they looked at the priccs of the shares, they would see that the 
most people were prepared to give was by no means anything of 
that kind. The company were calculating on holding it in their 
hands, and defying the obligation which they bad undertaken to 
keep, even to the last stage, when they got Willesden, so that if they 
were going to value it by any appeal to future profits, they must 
assume that asa burthen on the undertaking. 

The Umpire: Your point is, that they can only claim for such 


profits a3 they could have earned ccnsistently after observing the 
agreement? 


Mr. Fletcher Moulton: Yes, 

Continuing his address on Tuesday, August 5tn, Mr. Fletcher 
Moulton said he was not going to suggest that there had not been 
attempts to introduce competition into Marylebone, which had 
failed, but he was going to point out that they should trace the 
cause of the failure, and that the cause of the failure was in 
nothing which they could assume would continue and would be con- 
tinued iu tbe future; but the reason why competition was not active 
in the district was simply because the local authority itself asked 
that the company should keep competition out. 

The Umpire: They were doing that for their own purpose, and 
not for the benefit of the company. 

Mr. Fletcker Moulton: Yes. 

Mr. Balfour Browne, K.C.: And once they promoted a Bill them- 
selves to compete. 

Mr. Fletcher Moulton: Precisely. They were, he continued, 
perfectly willing to compete, but they wanted to compete them- 
selves and keep cther people out. They did not disapprove of 
competition. Their attitude, on the contrary, was in favour of it, 
but they wanted the competition themselves. Mr. Moulton then 
gave the history of the company since its inception, and said that 
so far from what they were buying being an unchallengable monopoly 
it was so far from a monopoly that, in the ordinary practice, Parlia- 
ment would, in a very short time, have given competitive powers to 
some other company if it bad not been that the Vestry came 1n 
and purchased the undertaking. What they were buying was the 
undertaking in Marylebone, aud what they were to give for it was 
its valuc in the hands of its owners. It was an extravagant value 
to put upon it to estimate it as though it was an unchallengable 
monopoly. In law it was no monopoly at all, and when they came 
to look at the facts there was every probability that in future com- 
petition would be admitted. The company saved themselves from 
realising that defect in their undertaking in tbe form of active com- 
petition being let in, by agreeing to sell. But the Vestry were 
entitled to have the undertaking as one liable to have and likely 
to have a competitor, and it was needless to say that that entirely 
altered the scale on which the valuation must be made. Coming to 
the question as to how the valuation ought to be made, he said 
there was no doubt that a question like that in the case of a new 
type of undertaking was one of considerable difficulty. If those 
were things that were sold every day—if they were like leases or 
businesses, or like collieries, there would have been a mags of 
experience passed by tke experts giving their attention to the 
matter, which would represent the public interest in the 
chances of prof ts on such an undertaking, and that was, 
after all, the real question—the present money value of 
such a chance. But this was practically the first case of the 
kind, and therefore they had no such experience to guide them. 
They were, in fact, in the position of being pioneers in making that 
very experience which some day or other might make a taek like 
that an ordinary task, just like a valuation under the Lands Clauses 
Act of public-houses or other buildings. The only fact which 
might be regarded in the light of a public estimate of the value of 
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an undertaking of that kind was to be found in the price at which 
its shares stood in the market. He would not for a moment put 
that forward as conclusive, but jt was the only thing of the nature 
of an estimate of its prospects. He must, first of all, consider the 
question of what was the prospective income before he dealt with 
the question of how that was going to be turned into present value. 
If he went to the tables which the company had put in it appeared 
to him that the apparent accuracv which their detailed character 

ve them was wholly delusive. The tables suggested that a person 
would give £64,000 for the profits of the undertaking in 1930. To 
that he would eav that tbe undertaking bad never been able to pay 
4} per cent. on the capital actually invested in it. Perhaps the last 
year ortwo, if they were to take off the useless capital—that capital 
that had not been already turned to profit-bearing use, it would just 
have done that; but if they put aside the proper amount for depre- 
ciation of capital that bad been invested, he thought he was right in 
mying that it never vet had paid as much as 43 per cent. on the 
capital issued. Yet it was represented there as being so profitable 
that the total claim in respect of about £500,000 invested was some- 
thing like £2,700,000. . 

The Umpire asked Mr. Moulton whether he had formulated in 


his own mind what was the principle of value which he underst»od 


the claimanta had put forward. 
Mr. Moulton said he understood that they had taken the 


statistics in the past, and had estimated on certain hypotheses as to 


the continuance of increase of consumption in the future. They 
had also estimated tbe amount of extra capital that would be 
required to meet that consumption. They had then taken a certain 
percentage of that additional capital as representing what must be 
deducted from the future receipts to meet it. Then they had esti- 
mated the price that they would be able to charge in the future. They 
had also estimated on a certain hy pothesis what the cost of that would 
be, and having got the net profit by subtracting from the price, the 
revenne derived from the sale, the cost, and secondly, the charges 
for additional capital, they got what they called the net profits of 
the yesr. Those they had valued as deferred payments, and 
to that they bad added what they received in respect of that which 
was embodied in plant and buildings in the yndertakings, the use 
of which was neceseary for them in order to earn their income 
during the 30 years, and they bad added to that a claim for 
severance because they said they were being cut off from 
Willesden. 

The Umpire said that so far as he understood the underlving 
principles of the claimants’ case, it was—leaving severance out of 
sight for the moment—that they asserted tbat they were entitled 
to the full present value of the whole of their net profita which the 
company would have received during the remainder of the term of 
ite existence, plus the present value of such property as at the end 
of the term they would have been able to hand over to a successor. 

Mr. Fletcher Moulton said he quite agreed, but he joined issue 
with the principle in toto if the words “present value” were used 
inany other sense than the price which a reasonable purchaser 
would give for it. In order to get some fairly accurate idea of the 
future scale of the company, they must first of all consider tbe 
probable scale of the business of the company. Witnesses on behalf 
of the company bad put forward the contention that the business 
would consist of two important branches—the sale of electricity for 
lighting, and its gale for power. They had put forward the scale 
forlighting as some 25 million units per year, and for power eight 
million units. Those figures showed at once that they were 
hypothesising in the one case with a huge growth in the future, and 
in the other case a creation in the fature. At present they 
sold something between four and five million units for 
lighting and practically nothing for power. They had been in 
existence over 11 years, and tbe total number of units sold for 
power in 1901 was not 80,000. They had come to those gigantic 
figures by a prophecy based upon the growth during the period of 
the existence of the company. They had looked at its growth, and 
imagined that, with certain adjustments, a growth of that tyne 
would go on in the future. He joined issue absolutely with the 
soundness of that method of calculation. Mr. Moulton then, at 
some length, went into the subject of the competition which elec- 
tricity would have to meet with in the future for lighting purposes 
from incandescent gas, and eaid, with regard to the probable use for 
power, the important point to be considered was the price at which 
it could be profitably supplied, and in considering that question 
they were obliged to consider that à company would have to put 
plant down for their maximum demand. Reference had been made 
to storage batteries, but bis witnesses would tell them that those 
storage batteries did practically nothing to relieve them of the 
obligation of generating their electricity at the moment they wanted 
it; all that storage batteries did was to allow them to shut down 
their machines at times when they had a very small demand. 
Therefore, in calculating the price at which power could be supplied, 

would have to allow for capital charges for plant. Dealing 
next with the probable demand for power in Marylebone, the 
learned counsel said that the suggestions that had been put forward 
as to its being used for domestic purposes might be set aside, as the 
quantity so used would be very infinitesimal, and would all come 
at peak time. The only object which it might be said was more 
or less under the control of the suppliers, was the suegestion that 
it would be used for charging automobiles, but the difficulties there 
were very numerous. In the first place, automobiles did not exist, 
and it wag very doubtful whether they would ever exist in large 
1 He pointed out that it would be impossible to charge 
mobiles in private yards, and that batteries would require very 
hd looking after. He should say that Marylebone would be 
Sud the most difficult places in which to obtain large depóts, which 
Fe be necessary to supply power for automobile purposes. Mr. 
ranti had talked about the uses of electricity for heating purposes, 


but those uses did not exist, never would, and never could exist, on 
account of tbe relative high cost which would have to be charged in 
comparison with gas or coal. 

Mr. Fletcher Moulton, continuing his address on Wednesday, 
August 6th, said he would next proceed to the question of the 
revenue and working cost of the company in the future. The 
question to be first considered was at what price the company sold 
the electricity they produced. With regard to that there was more 
than one complicated question. In attempting to judge the future 
price they knew perfectly well that prices of that kind had a ten- 
dency to go down in order to attract further customers, but in the 
present case they had not got that simple problem, because they 
had a case in which they must really look upon the prices as com- 
petitive prices. Whether or not a competitor was to divide the 
field, he claimed that they were entitled to the price which com- 
petition would have produced, because they had that clause in the 
agreement which substantially provided tbat the price in Maryle- 
bone should be the same as the price in the Strand. Of course, 
competition had the effect of sending down prices, because, do what 
they would, the companies bid against one another, and when they 
found there was snch a difference between the price charged in 
Marylebone and the prices charged in the mid- London area 
as the difference between 44d. and  5'2d.—a difference 
of $d.. or 15 per cent.—they saw results which it was 
not difficult to believe competition had had something 
to do with. He would liked to have heard Mr. Conacher's 
account of the reasons which led to those prices being charged in 
mid-London. Having traversed the evidence given on behalf of the 
company on the subject of price, Mr. Moulton said that like gas 
and water, electric light was a thing in which the business itself 
was no doubt of a speculative character, but taken as an under- 
taking, the quantum of the profits was higbly speculative, and the 
consequence was that they must recognise that in using any figures 
asa guide to the price that they would offer for the company. 
What would a person coming in to take that business over and 
wanting to consider how he could carry it on and the profits he 
could get—-wbat could he offer as the price ? To ascertain that, let 


them see what the profits would amount to at tbe present time, if 


for the first five years they discounted it 5 per cent., the next 10 at 
73 per cent., and the next 15 at 10 per cent. He felt satisfied that 
a prudent man, considering the risks of that undertaking, the 
struggles with its physical competitor gas, the risks of other com- 
petitors getting leave to come in, would be entitled to do that. And 
aleo he ought not to forget a fact that bad an influence upon the 
public mind as to price, viz., that the prices in municipal areas were 
unquestionably much lower than theirs. He said & prudent man 
would not be willing to look at far-distant profits much higher than 
that. He thought he would be able to satisfy the tribunal that that 
was a fair and reasonable estimate that a man would make before 
he offered a price. On the question of severance, it was common 
ground that if the Vestry were entitled to a self-contained supply, 
the claims for severance would go; but assuming, for the purpose 
of his argument, that there was no such right, he said that the 
tables put in by the company, and the figures on the point, were 
quite unsustainable. In their table the maximum demand in Mary- | 
lebone, which was the figure on which all electricians made their 
calculations, was in 1901, 4,386 xw. Now they had put down 
generating plant, and then measured the difference in the area of 
supply by, of course, the weakest of the two elements of the gene- 
rating plant in Marylebone.:which happened to be the boilers, and 
they took 2,051 as being the deficiency. That figure was used to 
calculate the Marylebone proportion of the cost of generating and 
transforming plant at Willesden and of the requisite trunk mains. 
But that was an utterly hypothetical calculation, because the actual 
demand of Marylebone and Willesden, even at the maximum 
moment, was not represented by 2,051. As a matter of fact, they 
worked the stations just as was convenient. 'They used Willesden 
as mucb as they could, and Marylebone station practically only 
with the peak load. That, of course, was the meaning of the 
cheap generation at Willesden. Willesden had a station 
load factor of a very much higher figure than the Maryle- 
bone station, because almost all the non-peak load was done at 
Willesden, so that, of course, the cost of generation at Willesden 
did not really show the true cost of generation, because 
the excessive burden, the peak burden, was taken by those 
plants which were very much idle during the day. That was 
the way in which it had been worked, and that demand, both on the 
maximum day and other days, could not be calculated in any way 
from the actual plant—the amount of plant at the Marylebone 
station. If they turned to Table 22, on which a claim of something 
like a quarter of a million for severance was based, they found, 
“Extent to which Willesden can be used after 1902 for the 
purpose of the mid-London area, and also temporarily for 
the purpose of the Paddington area.“ The columns were 
calculated on the supporition that in the mid-London area 
the mid-London plant was working at its maximum, and the 
difference between that and the demand they put down to 
Willesden as being the only extent to which that could be used. As 
a matter of fact, not only could it be used to a larger extent, but it 
was habitually used to a larger extent. It was just in the same way 
with the Paddington area. Even at the peak time, the plant at 
Paddington, and, he believed, the plant in mid-London, was not 
doing its maximum, but at other times there was a perpetual and 
continual demand upon Willesden. Therefore the tables which had 
been put in were fictitious, and did not represent the real state of 
things. All they represented was the difference between the 
plant that was found at Paddington and mid-London, and 
the maximum demand in the year 1901 in those two 
places. The real guiding principle was the ‘extent to 
which Willesden must have been used for mid-London, or 
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must be used for mid-London or for Paddington. They had found 
the amount of plant idle at Willesden by imagining that their other 
machinery in Paddington and mid-London was working at its full, 
although that was not true, and it never was so, and then they had 
taken the whole of that which would not then be used, and put that 
down to Marylebone without the slightest consideration of whether 
7 lebone had machines capable of doing any, and what part 
of it. 

The Umpire said he would like to be clear on that point. If 
they looked at Table 22, Sec. B, thev would see that the capacity 
at Willesden on December 31st, 1901, was 4.500 Kw. The total 
used for Willesden in Sec. B was 1,063 kw. That would leave a 
balance, which upon the same method as was employed in Sec. B, 
would throw upon Marylebone 3,437 kw., but if they applied to 
Marylebone the same measure that they applied to the other areas, 
then they found from Table 14, A, that the use of Willesden for 
Marylebone would have been 2,051 xw. That, he understood, was 
Mr. Moulton's argument. 

Mr. Fletcher Moulton: Yes, just so. 

The Umpire: According to the method employed in Table 22, B, 
3,437 xw. would have been taken as the use of Willesden to be 
thrown upon Marylebone. 

Mr. Fletcher Moulton: Yes. 

The Umpire: Whereas if you apply to Marylebone the same 
method that they applied to the other areas, then on their own 
figure, 2.051 kw. is all that is thrown upon Willesden. 

Mr. Fletcher Moulton: Quite so. Continuing, he said that a 
striking example of that was obtained if they looked at the year 
1905. The difference between 1905 and 1901 in output was, roughly 
speaking, 3,000,000 units, which would be 3,000 xw. The deficiency 
in 1901 was 2,000 xw. 3,000 and 2,000 would make 5,000, and if 
they looked at 1905, they put on them the obligation of using up 
8,000 xw. The consequence was that they probably assumed that 
ihe machinery in the other areas was used to the full, and that 
Marylebone was responsible for using up everything else that 
happened to be in Willesden, and so in that year they made it 
responsible for taking 3,000 xw. beyond what its own machines 
would do—which was more than the total demand in Marylebone 
would be. In making such a table it was quite evident tbat they 
had taken in the Paddington area—that it must have a self-contained 
supply, and the consequence was that as soon as a certain time had 
elapsed, during which, they calculated they would be able to give a 
self-contained supply, immediately, according to their table, they 
threw loose and considered as unused, a vast amount of plant at 
Willesden. They flung the whole of that upon Marylebone, and 
they did it in a most thorough and most complete way. That was 
the principal part of their claim against the Vestry for severance, 
and when they came to look into the histcry of the installation of 
plant at Willesden, the case became really worse. 

The proceedings were then adjourned. 

(To be continued.) 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, d.c. 
may be made. Answers are furnished by a duly qualified lawyer 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.) | 


"OwEGA" writes: "The Board of Trade regulations state that 
aerial lines supplying electrical energy shall not be less than 18 ft. 
from the ground, or 30 ft. where they cross a street. Does this 
mean that a service line crossing a street direct from the aerial lines 
to a consumer's premises on tbe opposite side of the street is to be 
also 30 ft. from the ground? If so, it would mean (in the case of an 
overhead supply) that all the wires must necessarily be the same 
height. Would you kindly inform me what would be the approxi- 
mate fee charged by the Board of Trade for the grant of a pro- 
visional order for the above." 

,“ It is provided in paragraph (18) of the Board of Trade 
Regulations that “ An aerial line shall not in any part thereof be at 
a less height from the ground than 18 ft., or, where it crosses a street, 
30 ft, or within 5 ft. measured horizontally, or 7 ft. measured 
vertically, from any building or erection other than a support for 
the line, except where brought into the building for the purpose of 


supply." The above rule applies to all aerial lines except those in 


the County of London, where lines must not be less than 20 ft. from 
the ground or less than 35 ft. from the surface of any street. 

It is obvious that upon the true construction of this role, so long 
as the limite are not exceeded, the wires may be at any height above 
the ground. The last sentence in the rule appears to answer our 
correspondent's query as to service lines. 

As to the second half of bis question, the expense of a provisional 


erder could hardly be estimated from the figures which he has 
given us. 
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NEW PATENTS, 1902. 


Compiled ex apr for thís journal b 
Agenta, 822, High Holborn, Lon 
inquiries should be addressed. 


W. P. 'T'HoMPSON & Co., Electrical Patent 
on, W.C., and at Liverpool, to whom all 


16,6604. “Improvements in or relating to 
lectrically-propelled vehicles.“ M. Micah. Joi) res s or collectors for 


16,680. “Improvements in and connected with electric adapters." H. 
OrreNHEIMER. (Actiengesellschaft Mix and Genest, Germany.) July 28th. 


16.711. An improvement in electrical conductors,"  fBiEMENS Bros. AND 
Co., Lrp. July 28th. 


16,727. “Improvements in portable or table telephone instruments.” L. M. 
EICON. July 28th. (Complete.) 


16,740. Improvements in electro-magnetic motors and generators." A, 
ZrHnpkN. July 2th. (Complete.) 


16,750. “Improvements in the ventilation of enclosed electric motors and 
dynamo-electric machines.“ J. Eck, July th. 


16,755. „ Life-guard for electrio or motor trams.” 


W. GARNER and A, 
Ronrrrs. July 28th. 


16.764. Improvements in electric time switches for cutting in or out of 
ciccuit at any desired time." H. L. P. Boot, July 29th. 


16,76. An electrically-operated safety olutch for hoists.” U. HonsrALL 
and J. CRowTHkR. July 20th. 


16,817. “A new or improved electric facia sign.“ A. GOLDSMITH and 
W,J.BovaoHToN. July 29th. 


16,837. Improvements in the framing of dynamo-electric machines and 
electro-motors." HirwrNs Bros. AND Co., LTD. (Siemens & Halske, Actien- 
gesollschaft, Germany.) July 29th. (Complete.) 


16,899, „ Improvements in polyphase induction motors.“ SIEMENS Bros, 
AND Co., LIMITED, and F. Lyparr. July 20th. (Complete.) 


16,813. *'Tmprovements in and relating to clocks and particularly to electric 
clocks.” J. BuTCcHER, July 20th. (Coinplete.) . 


16.450. “Improvements in electric igniters for gas burners." H. BERGNER, 
July 29th. 


16,452. “Improvements in perforators, more particularly for use with auto- 
mati telegraph transmitters.” J. GELL. July 29th, 


16.458, “Improvements in transmitting and utilising electricity.” R. 
PAULson, July 30th. 


16,871, ‘Improvements in trolley-poles for electric tramways and the like." 
M. SMALI. and C. Kerk. (G. J. Thomas, United States.) July 30th. 


16,896. “Improvements in electrically - controlled semaphore signals for 
railways.“  BiEMENs Bros. & Co., Lro. (Siemens & Halske, Aktien Gesell- 
schaft, Germany.) July 30th. (Complete.) 


16.904. “Improvements in or relating to regulating devices for V Sees 


electric machines." H. H. Lake, (General Electric Company, United States.) 
July 30th. 
16,905. “Improvements relating to contact fingers for electric controllers.” 


H. H. Laxe., (General Electric Company, United States.) Joly 30th. 


16.906. “Improvements in electric circuit breakers.” H.H. Laxe., (General 
Electric Company, United States.) July E0Oth. 


16,93, “Improvements relating to the manufacture of incandescent electric 
lamps." H. H. Lake. (General Electric Company, United States.) July ch. 


16,924. “ Improvements relating to electro-magnetic switches.“ H. H, Lake. 
(General Electric Company, United States.) July 30th. 


16,925. * Improvements relating to the control of clectrio motors.” H. H. 
Lanz. (General Electric Company, United States.) July 30th. 


16,927. “Imprevements in or relating to starting devices for induction 
motors.“ II. II. Lakk. (General Electric Company, United States.) July With. 


16,928. “Improvements in counters, or tell-tales, for electric circuit 
breakers.” H. II. LAKE. (General Electric Company, United States.) July 30th. 


'^16,939. “ Improvements in or relating to apparatus for electric transmission, 
more particularly adapted for operating and controlling automatio type-setting 
and composing machines." J. Lauarpve, July 30th. (Complete.) 


16.957. An automatic’ safety appliance for overhead wires for electrical 
tramways.” F. W. Hawpon, July 3lst. 


16,902. “Improvements in electrical switches or cut-offs." P, KENNEDY. 
July 81st. (Complete.) 


16,981. ‘Combined sounding telegraph and telephone." C. NonpEN and 
A. H. ANDERSSON, July 31st. (Complete.) 


16,9-3. ‘Improvements relating to rail connections for electric railways.” 
H. H. Lake. (Continuous Rail Joint Company of America, United States.) 
July 81st. (Complete.) 


16,981. “Improvements relating to electrodes for sevondary batteries." 
P. A. (iouix. July 31st. 


LÀ 


16,949. "Improvements in electric cables." W. T. HENLEY’s TELEGRAPH 
Works COMPANY, LiyiTED, and II. SAVAGE., July 81st. 


16,992. “Improvements in or connected with signalling devices for electrió 
tramways and other systems of electric traction," A. M. Manrix and J. 
TENNANT. July 3lst. 


16,0901. * 1 relating to sectional conduits for electric wires and 
the like.“ W. L. McGowan. July 81st. 


17,002. * Improvements in the manufacture of electric conductors.” V» 
LOWENDAHL. July 3lst. (Complete.) 


17,073. “Improvements in trolley systems for electric railways employing & 
surface rail.” W. P. Thompson, (A. Watson, United States.) August ist. 
(Com plete.) 


17.094. Improvements in electric wall or floor coupling sockets." G. A. G. 
Davies, H. W. Kent, B. G. BTEWART, and G. Ewina. August nd. (Complete) 


17,106. "Improvements in and relating to overhead trolley lines or con- 
ductors, and the like," H. S. Cowx. August 2nd. 


7n. “A new receiver for wireless telegraphy.” L. H. WALTER. August 
17,127. "Improvements in or connected with underground conduits for elec: 
tric tramways and railways.“ W. Corr, August 2nd. (Complete.) 


17,184. “Improvements in holders for incandescent eleotrio lamps.” 
L. H. Newton and R. R. F. NEVILLE, August 2nd. 


17185. “Improvements in electric incandescent lampholders and switckes.” 
L. H. NEwroN and R. R. F. NeviLLE. August 2nd. i 


17,136. ‘Improvements in incandescent electric lamps.” L. H. NEW1ION 
and R. R. F. NEvII Lk. August 2nd. 


17,141. “Improvements in automatic electrical switches.” A. B. ADLER. 
August 2nd. 


17,142. “ Improvements in automatic switches for electrical circuits.” A. 8. 
ADLER. August 2nd. 


17,173. “Improvements in electric station indicators for use in connection 
with railway trains," F. LOSA Di. August 2nd. (Complete.) 
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No. 1,291. 
THE SESSION OF 1902. 


In the Parliamentary lottery —s0 far as the electrical industry 
A certain amount 
of preliminary work was done, the effect of which may 
result in some useful legislation hereafter, but no addition 
has been made to the Statutes in relief of the obstructions 
under which the development of electricity supply suffers. 
Parliament has confirmed a further batch of provisional 
orders, and passed some additional power Bills, besides a 
substantial increase to the electric railway and tramway 
schemes ; but they have all had to struggle into legislative 
existence through all the barriers raised by the various Acts 
of Parliament which affect the business. 

The necessary consent of the local authority, except under 
circumstances that appear to the Board of Trade to warrant 
their dispensing with it, remains as a blot upon the Electric | 
Lighting Acte. While this consent is a condition precedent 
to the granting of a provisional order, private enterprise is 
checked or mulcted in terms almost amounting to blackmail. - 
This, with the preference given to applications by local 
authorities, seriously handicaps the industry, by giving to 
the gas and other interests the power of obstruction, which 
is too generally exercised. 

The waste of time and the needless expense in the present 


procedure for obtaining powers to give a supply of electricity, 
have not been remedied, so that it still takes about 14 


months to obtain a provisional order, even if unopposed, 


whereas an opposed order often means the deprivation of a 


town for years of the advantages of a supply of electricity. 


With reference to tramways and light railways, all the 
evils regarding consent, frontagers' opposition, and the 
terms under which local authorities may purchase the under- 
takings, remain unremedied. 

Many weeks of the last Session of Parliament were 
frittered away in discussions upon new rules for conducting 
its own proceedings, while legislation upon pressing matters 
bearing upon the industrial progress of the country was 
neglected. 

It is remarkable that a commercial nation like our own, 
depending to such a large extent upon business prosperity, 
does not insist upon its representatives in Parliament 
attending to matters affecting the national industries, even 
if they are obliged to let alone some of the unprofitable 
eontroversial matters upon which so much time and temper 
are expended. 

How is the difficulty to be met ? The first step must be 
to thoroughly educate Parliament and the public as to the 
importance of the electricity supply industry and the 
disabilities under which it suffers, especially with 
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reference to the questions of procedure in obtaining powers, 
and the position of local authorities in connection with 
municipal trading. 

The Joint Select Committee of the House of Lords and 


the House of Commons, which took some valuable evidence 


last year, should be re-appointed, and exhaustively deal with 
the matter. No satisfactory reason has been assigned for 
the suspension of their important inquiry before thoroughly 
completing their work. 

The Institution of Electrical Engineers has made a fair 
start in trying to bring pressure to bear on the Government ; 
and although the impression made has led to no satisfactory 
result at present, perseverance in this quarter is due to the 


industry, notwithstanding the sympathies of a section of the 


members with municipal trading. 

‘The Electrical Section of the London Chamber of Com- 
merce, the Industrial Freedom League, and the Tramways 
and Light Railways Association, should concentrate their 


efforts by some joint action, so as to arouse interest in the 


question throughout the country, especially among the rate- 
payers. 

Ratepayers require thoroughly educating by giving them 
information as to the nature and risks of the undertakings 
proposed by their representatives, so that they may see the 
necessity for legislation to prevent transactions from 
being carried through without their being first fully 
consulted. They will then make their power felt in 
the selection of their Town Councils and upon their 
members of Parliament. Every Town Council forms 
an important centre of influence, and exercises a powerful 
pressure upon Parliament. It is therefore of the utmost 


importance that they should be in harmony with the views 


of the ratepayers upon such a question as municipal electric 
undertakings, and that no such business should be entered 
upon without a mandate from the latter. 


There is to be an Autumn Session, but the business 


. arranged for it precludes any progress in relief of the electrical 


industry ; but there will be an opportunity for the rate- 
payers who re-elect their town councillors in November to 
raise the question. The associations we have referred to 
may render valuable aid in placing before the electors—by 
lectures, literature, and other means—the principles involved 


in the question, and such facts derived from the results in 


towns where experiments have been made, tbat will assist 
ratepayers in grasping the importance of the position. 


A good deal of useful information exists in the reports of | 


the Joint Select Committee of Parliament, 1895, and of the 
Committee of 1901, which is suitable for instructing rate- 
payers, if boiled down into & compact treatise adapted for 
the ordinary reader. An issue of this kind might well be 
made by one of the associations to which we have referred. 
Pending legislative action, the Board of Trade and the 
Local Government Board can materially lessen the evils, by 
exercising the power they possess of ascertaining the 
sentiments of the ratepayers by local inquiries before 
granting provisional orders or consenting to loans. The 
Board of Trade have proved this by their actions during the 
Session of this year, in granting powers in spite of the 
refusal of the local authority to consent, and in deciding one 
case in accordance with the facts disclosed at a local 


inquiry. The Local Government Board have also shown a 
disposition to ascertain the wishes of the ratepayers before 
deciding upon loans. If both these departments would 
make it their rule to act upon this principle, it wonld 
go far to mitigate the grievances complained of; but 
spasmodic and uncertain action only proves the necgssity for 
binding the departments by absolute legislative enactments 


Standardising IN the final report of the Committee of the 

Engine Teste. American Society of Mechanical Engineers 
on this subject a heat unit basis is agreed upon. It matters, of 
course, nothing as regards an engine what the coal or the boiler 
may be. The engine is fed with steam, and on a steam basis it 
must be judged. The report includes in the term “engine,” 
the entire plant, including air pumps and feed pumps, as 
well as the main power engines. This will hardly commend 
itself to most steam engineers, Tests are made to find out 
certain matters; a very usual test demanded commercially 
is the steam consumption of an engine at a given load. The 
man who supplies the engine has no choice whatever in the 
air pump or condenser or feed pump. He supplies his engine 
alone, without extraneous reference, to deal with steam at a 
given pressure and discharge it into a given vacuum, Of 
course, where scientific investigations are concerned, all 
kinds of appliances are to hand for conducting tests, but 
these are not commercial tests. There is a variety of 
commercial testing that must be carried out on plant, 
often during its working hours, or in the short interval 
between night and morning work, which is quite distinct from 
the complete test. With this prevision, there can be no harm 
in conducting tests to fill as closely as possible the demands 
of this voluminous report. While we.cannot agree that an 
engine should be charged with all the steam used by the 
auxiliary plant, we may wish that this auxiliary steam 
should be measured, because the amount of steam used by 
auxiliaries is very large, and in such matters as air pumps, 
for example, the records of independent plants would 
point out how desirable would be the use of air pumps driven 
direct off the main engine. "The Committee consider that an 
engine should be rated at such a power as would still be 
gecured if the boiler. pressure fell 15 per cent., while it should 
also give 25 per cent. éxtra power at the normal pressure 
if required. A full code for testing is very desirable, 
though it is rarely to be followed throughout. ` Most com- 
mercial tests are limited in their terms of reference, and they 


are often even more limited in their possibilities, We are 


much inclined to agree with Mr. Pray, of Boston, that in 
boiler tests it is better to rely on a thermometer than on a 
pressure gauge, so long, that is, as the thermometer is 
placed in a sufficiently deep mercury cup in the steam space 
to immerse the full length of the column. A steam pressure 
gauge may follow pressure variations better than a ther- 
mometer, but it will be less steady, and the thermometer will 
read more closely and steadily to the mean pressure 
equivalent. Questions of expense will step in to modify 
tests, and in many cases must be allowed to be reasonable. 
It is not always the most elaborate tests that are the most 
important, and in all tests a great deal depends on those in 
charge and their ability to see inside an engine or a ah 
as it has metaphorically been put. 


Cardiff.—The T.C. has decided to offer £10, 000 to the 


Tramway Company for the line connecting Grangetown with 
Splotlands. 
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THE EARTHING OF THE MIDDLE 
CONDUCTOR. 


By A. J. ABRAHAM, A. M. I. E. E. 


Auox dsr the Board of Trade regulations concerning the 
above, the following is to be found :— 

“That the current from the middle conductor to earth 
will be continuously recorded at the generating station, and 
if itat any time exceed one-thousandth part of the maximum 
supply, steps will be immediately taken to improve the 
insulation of the system." 

It is of course important, and is provided for in another 
regulation, that the insulation of the middle wire must be 
good. But even when this is the case, I do not think that 
the rule quoted above should be too much relied upon to 
indicate the insulation of the network. It does not follow 
that, because no current is passing through the ammeter, 
the insulation of the system is as good as it should be. For 
instance, if there were faults on both the positive and 
negative mains and the resistances of these faults were nearly 
or quite equal, then little or no current would pass through 
the earthing ammeter. The middle conductor is earthed, 
according to the B. of T. regulations, for the protection of 
the public: I mention this, as the reason for earthing the 
neutral seems, in many cases, to have been lost sight of. 
For obvious reasons a fuse, or any kind of cut-out likely to 
break connection between the middle wire and earth, is not 
advisable. Yet, in certain central stations, various and 
original ways are found in which the middle wire is put to 
earth. In one generating station it is taken through a 
recording instrument (which, by the way, only registers one 


side àe., with an earth on the negative), then through a 


variable resistance, and, in series with the two, a 5-ampere 
fuse. The fuse is inserted, in the words of the chief engi- 
ner, “to protect the instrument." I suppose the instru- 
ment is of far more importance than the consumer. It is 
hardly necessary to remark that such an arrangement as the 
above is worse than useless, When the connection to earth 
is most needed—that is, with a bad earth on an outer con- 
ductor—behold, there is no connection. In this case it is 
possible for an unlucky consumer to get, perhaps, a 
500-volt shock, Although, according to Mr. Trotter, 
in nine cases out of ten this would be harmless ; 
on the other band, I do not think such a voltage 
would be beneficial. Has Mr. Trotter ever had a 500-volt 
shock and been totally unprepared for it, I wonder ? 

I have discovered another case, where the middle con- 
ductor is earthed through two 16-c.P. lamps “iz series." 
These lamps ought to have agood life; certainly the fila- 
ments onght not to give out, and so break this important 
connection “ for the protection of the public." 

I have not yet found the other extreme, where the neutral 
is put dead to earth, without a fuse or cut-out of any 
description in circuit. This, of course, would mean that 
every serious earth would become a more or less permanent 
short circuit across one side, It would either have to be 
burnt ont regardless of consequences, or ib would shut the 
station down. In small stations such an arrangement 
would probably shut them down once or twice a year. The 
general way of earthing the nentral is more or less similar to 
that adopted by Glasgow, viz. :— E 

At each of the generating stations the middle wire is put 
dead to earth through a 50-ampere fuse, across the terminals 
of which is shunted a bank of incandescent lamps, so 
artanged as to pass about 12 amperes in the event of a dead 
earth on one of the outers—that is to say, at 250 volts. In 
addition to thia, there is a sensitive low-reading recording 
indicator, Should the current exceed what the recorder can 
safely carry, it is cut ont by an automatic short-circuit 
awitch, which leaves in circuit a large ammeter on which 
the current can be read. So that in the event of a dead 
earth in Glasgow, a momentary current of perhaps over 
200 amperes would flow through it, either burning the earth 
out or blowing the fuses. In the latter case & current of 
about 48 amperes would flow through the fault. The 
objection to this is that, after the recorder had been short- 
circuited, the current to earth would not “ be continuously 
recorded at the generating station." 


In Partick a somewhat similar arrangement exists, only 
the fuse will blow at 100 amperes, and the resistance, after 
this fuse has blown, will pass 50 amperes through a dead 
earth on an outer, or against 240.volts, There is also the 
usual recorder reading from 0:1 to 5 amperes on each side 
of the zero, fitted with an automatic short-circuit switch. 

Up to the present time, I do not think that both large 
and small currents from the neutral to earth have been 
recorded, owing to the fact that it is too expensive to have 
two recorders in series, one for small and one for large cur- 
rents. The latter instrument has, in all cases, been replaced by 
an ordinary ammeter. The sketch shown below is of a device 
which Mesars. Elliott Bros, are now prepared to make. It 
does away with the clumsy device of putting two ammeters 
^ in series,” and, what is still more important, records all 
earths (both small and large) continuously. 

. There is still the sensitive 5—0—5 recorder, which will 
read currents as low as 0'] ampere. When the current 
reads above 5 amperes, this recorder is, as usual, short cir- 
cuited against injury, but with this difference, the recorder 
then becomes a shunted ammeter with a constant, and will 
not only read, but also record currents up to 50 amperes (con- 
stant 10), or 100 amperes (constant 20), or even 500 amperes 
(constant 100), according to the maximum current allowed 
to pass from the neutral to earth. There can be connected 
up, as a check on this device, four incandescent lamps of 
equal candle-power “in series” across the outer bus bars. 


The middle of these is then connected to earth, go that if a 


serious earth be on the +, the two lamps between the nega- 


tive and earth glow brightly and vice versá, When there 


R A, Recording ammeter; p, Electrc-magnet, in parallel with R A, which, on 
excess current flowing, releases 4, sO as to fall between Band c and ahort- 
circuit the high resistance shunt E, leaving low resistance shunt r in circuit. 


is no earth on, they, of course, burn with a very dall but 
equal glow. When the recording ammeter is working as a 
shunted one—tbat is with current above 5 amperes—the 
pen can be changed in a moment, so that if the ammeter 
registers 4 in black ink, this (4) is the correct reading, but 
should the 4 be recorded in red it must be multiplied by the 
constant, A bell can also be arranged to ring automatically, 
warning the switchboard attendant that the recorder is 
working as a shunted ammeter, when he will immediately 
change the pen, switch off the bell and report a serious earth. 
The advantages.of such a device over the usual way of 
earthing the neutral are as follows :— 

1. Only one instrument is required. l 

2, Smalland large earths are continuously recorded. 

8. One is enabled to tell on which pole the earth is, how- 


ever bad it may be. 
4. A warning is given by the bell whenever a fault exceeds 


5 amperes, - 
5. The exact time at which a momentary earth takes place 


can be noted. l 
6. A cheaper cost and better results than two instruments 


, in series. 


iety Islands.—Consul Simons in his report on the 
8 us Society Islands for the year 1901, states that it is under- 
stood that the Tahiti Commercial and Sugar Company, Limited, an 
American corporation, is negotiating with the authorities respecting 
the lighting by electricity of the two principal streets of Papeete, 
and that it is likely to secure a contract for the purpose. 
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REFUSE DESTRUCTION: ITS SANITARY 
AND STEAM-RAISING ASPECTS. 


By FRANK BROADBENT, M. I. E. E. 
(Continued from page 175.) 


IV. 


THERE is now a considerable amount of reliable data avail- 
able as to the performance of destructors, both under 
ordinary working conditions, and under maximum evapora- 
tion tests. These data, compiled from various sources, 
are tabulated in Table IV. 

This table is not intended, nor can it be used, as a com- 
parison of the steam raising qualities of various types of 
destructors. For this reason the names of the makers are 
omitted. A destructor test is not like a dynamo or engine 
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test, in which efficiency is independent of locality, — | 
skilled attention, state of weather, &c., and in 
which standard conditions can be reproduced, 
thus reducing everything to a common basis. 

In a destructor test, much depends upon the | 
weather, the stoking, the constancy of load, the 
duration of test, and, above all, on the nature of d 
the refuse. 

Thus the relative performances of two dc- 
structors could only be compared, if erected side 
by side, and worked under exactly equal condi- 
tions. "The table is useful, however, in showing 
what has been, and can be, done in various parts 
of the country, but only such figures as are 
deemed useful are given. The total weight of refuse per 
hour or per day can be computed from the figures in 
columns (3) and (4), and the total weight of water may be 
calculated from this and column (7). 

It is, of course, unnecessary to point out that the actual 

uantities of water evaporated per pound of refuse, are less 
than the values given in column (7), but as these are all given 
in terms of lbs. per lb. from and at 2192? F., the actual 
evaporation for a given steam pressure and feed-water 
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temperature, can be calculated from these figures and the 
necessary constants. : 

In considering any set of figures, the duration and con- 
ditions of test should be noted. 

An 8-hour full-load test, starting with hot furnaces, 
should naturally give better results than a test taken over a 
longer period, including at least one full day and night 
under ordinary working conditions. For instance, 
Canterbury on an 8 3-hours' test, gives a result of 1°51 lbs., 
from and at 212° F., whilst in a 200-hours’ test the figure 


is reduced to 0:986, a difference of about 35 per cent. This 


is accounted for by the banking of fires at night, the influx of 
cold air, and the consequent cooling-down of the furnaces ; 
and also to the variable load. It will be noted that whilst 
in the 8-hours’ test, the consumption of refuse per square 
foot of grate per hour was 77:5 lbs., the average over the 
lengthened test was but 57°5 lbs.—a difference of about 
26 per cent. 

The tests at Farnworth show the difference in evaporative 
efficiency due to the variations in the percentage of moisture 
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In this case some of the heat is absorbed in 
evaporating water in the furnaces instead of in the boilers. 

With 10 per cent. of moisture the evaporation is 1°76, 
and with 26} per cent.—a difference of 13 per cent.—the 
evaporation is 1°35, or about 24 per cent, less, 

It is very interesting—and, to some extent, instructive— 
to note. these percentage differences; but too much im- 
portance must not be attached to them, owing to the 
varying conditions; and discrimination must be used in 
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attempting to draw from them any practical deductions. 
Thus, without knowing the percentage of moisture in the 
refuse, one might draw the inference from the last two 
Farnworth tests, that the lower rate of combustion was 
responsible for the higher rate of evaporation per Ib.; but, 
on deducting the moisture, it is found that the weight of solid 


matter is almost identical in the two cases. 


It may be thought that too much is made of this point, 


TABLE ITV.—EFFICIENCY TESTS OF DESTRUCTORS. 


Locality, and nature of refuse. 


x )) |. (2) 
Acerington, ordinary town’s 22 hours. 
refuse. 
Ashton-under-Lyne, ordinary | 24 hours (hot 
town's refuse. start) 


Bradford, unscreened midden 


and market refuse. working con- 


| 
| Duration of tests. | 


| 
| 


+ 
1 


ditions, 

Do. do. 278 hours 
Bur as | 4 hours 
Canterbury, town's refuse, dry 8'3 hours 

| 
Do. do. 200 hours, ordi- 
!' nary working 
conditions. 
Colne, asbpit refuse 9:5 hours 
Darwen, unscreened ashpit and 48 houra 
alsughterhouse refuse. 

Do. do. 8 hours 

Farnworth, town’s refuse (aver- | 34 hours 
aged) 24 per. cent. moisture. 
Do. 264 per cent. moisture 53 hours 
Do. (dry) 10 per cent. moisture 44 hours 
Fleetwood, unscreened ashpit 8 hours 
refuse (very wet). | 
Grays Thurrock, unsorted ash- 7 hours, starting 
bin refuse. . warm. 
E ice unscreened ashpit re- | 10 hours 
Huddersfield, 1 part sewage 24 hours 
sludge 2 parts town's refuse. 
Lancaster uS Laas . 12 hours 
Leyton, zrds house refuse, {rd 12 hours 
sewage sludge (64:86 per cent. 
moisture). 


poenis ordinary town's Average work- 


ing conditions. 


l 
' 
4 
f 


h 
[ 


Typo of boiler, 
and grate area. 


141 hours, ordi- Multitubular, 


| Weight of refuse Temperature in 
! per sq. ft. of grate, main flue or com- 
perbour (Average). bustion chamber. 


Temperature : 
of waste gases. 


Lbs. of water | 


(7) 


1:39 lbs. (E) 

| 

0°783 lb. (x) | 
0:865 Ib. 


| 

0'882 lo. 
0 65 Ib. () 
(approx.) . 
1°51 lbs. (x) | 
0:986 Ib. (£) 
| 


1°15 lbs. (£) ` 
1°55 lbs. (E) | 


1711bs.(E) ` 
1:32 lbs, (E) : 


1:35 Ibs. (n) 
1:76 lbs. (£) ` 


1191 Ibs. (E) 


1:22 lbs. (x) | 
| 


! 

1:82 lbs. (z) 
14 lbs, | 

l 

1:63 lbs. (x) | 
| 
| 


1 


0:507 1b. 


0°86 Ib. (£) ' 


but it is only too true that **the wish to believe” often 
leads one to jump to conclusions, and to accept too readily 
facta or figures which appear to fit in with, or confirm, a 
pre-conceived idea, whereas fuller data might materially 
modify the aspect. 

There is no doubt a critical rate of combustion for each 
plant, that is, a rate beyond which it is uneconomical to go, 
depending, among other things, upon the amount of heating 


Per cent. of 


per lb. of refuse, CO, in waste 
from & at 212 F. gases (average). 


(8) 


— — ac » 


1413 % 


LE] 


1,306’ F. (av.) 666° F. (av.) 1:96 av.) (E) 144 % (av.j 


1:54 lbs. (n) 


1:51 lbs. (£) ` 


, 
D 


1'46 Lbs, 
(maximum) . 
1:85 lbe. 
(average). 


i 


1:08 Ibs. (2) , 


1:97 lbs. 


2°28 lbs. : 
| 


1°18 lbs. | 
| 


0°96 lba. 
0 71 Ibs. 


0:33 lbs. 
1:9 lbs. (E) | 


| 
1:25 Ibs. 
1 006 lbs. | 
0:699 lbs. 


733 Ike. | 


156% 
(maximum) 
13:16 % 
(average). 


15:9 % 


104 N 


Refuse very 
imperfectly 
cremated. 


— 


CEN MEC ER (5) MON 
Lancashire, | 29:7 lbs. 2,0007 F. 500° F. | 
180 aq. ft. 
Multitubular, | 31 lbs, air 1,365°F.(max.)  337^F. 
180 sq.ft. | pressure 1°25” 1, 241 F. (av.) 
28:5 lbs., air 1,800" F. 900 F. 
180 sq. ft. pressure 0'6” ` 
Do. 34 lbs. Do. Do. 
Lancashire. | — 1350 F. . — 
Water-tube, ' 77:7 lbs., air 2174 F. 550°F 
50 sq. ft. pressure 3:625”, (maximum) 
Do. 57˙5 lbs, Do. Do. 
Water-tube, ' 50 lbs. Over 2,000? F. E 
50 8q. ft. (maximum) 
Lancashire, 28:5 los. Over 2,000 F.  585'F. 
104 5 8. ft. (max.) 1, 633 F. 
(average) 
do. ; 52:5 lbs. 2,000° F. ` = l 
Lancashire, : 42 lbs. Over 2,000? F. a 
40 aq. ft. (maximum) . | 
Do. 37:5 lbs. Do. os 
Do. 29:5 lbs. Do. — 
Water-tube, 80:5 lbe., air Over 2,000" F. 356˙ F. 
50 sa. ft. pressure 24”. (maximum) 
Lancashire, 76°25 }bs. Over 2,000° F. Feed water 
50 sq. ft. (maximum) from econo- 
miser 295 F. 
Galloway, 5475 lbs., air Over 2000˙ F. 715° F. 
90 sq. ft. pressure 1:82" — (maximum) 
60 sq. ft. 49 lbs. — — | 
Lancashire, 62 lbs. Over 2,000 F. 520° F. 
100 sq. ft. (maximum) 
Water-tube, 62:5 lbs. air Over 2,000" F. — 
100 sq. ft. pressure, 2”. (maximum) 
Water-tube, 71:7 lbs. Do. | = 
100 eq. ft. - | | 
Lancashire, 68·5 lbs, air 2,693 F. (max.) 770" F. (max.) 2°35 (max.) (B) 19:8 % (max.) 
100 sq. ft. pressure 22”. 
Do. 29 lbs., air 2.642“ F. 530° F. 
Press. 1-5“. (maximum) (maximum) 
i 1,959° F. 480" F. 
(average). (average). 
Lancashire, 24 76 lbs., air — 555 F. 
300 tq. ft. press. 1.125". | ` | | 
Lancashire, 4773 lbs. ( 1,985 E | — 
| maximu 
90 aq. ft. | 1,290 F. 
i (minimum). . 
Water-tube, 103 lbs., air Over 2,000 F. 358˙ F. 
50 aq. ft. Press. 3 1”. (maximum). | 
Lancashire 24°76 lbs. air — — 
press. 1:125". | 
Water-tube, 392 lbs. 1,700 F. 1,380 F. 
66 sq. ft. 
Wuater-tube 60 lbs. =e = 
Multitabular == um Ee 
Do. em 5E I 
Water-tube,  44°6 lb3., air Over 2,000° F. 650? F. 
100 sq. fe. ressure 2:5". (maximum) 
Do. 87 lbs. = x 
Water-tube, 238 6 lbs. 2,190˙ F. 400° F. 
180 sq. ft. . m 
| Water-tube, 77 Ibs., air E = 
50 aq. ft. pressure 25 . | 
Do. 82:5 lbs, air — EE | 
pressure 25". 
Lancashire, 322 Ibe. T x 


Nelson, ‘ashpit and slaughter 8 hours 
house refuse. 
Do, . 4734 Hours, 
working con- 
tinuously ex- 
cept week- 
ende. 
Oidham, unscreened ashpit 24 
Tefaie. M S 
Rochdale, unscreened ashpit 6 hours, working 
refuse. conditions. 
| 
p ge: unscreened ashpit | 7'3 bours 
* Salford, unscreened refuse 14 bours 
barned m the ordinary | 
LUE grate. ! 
aaan, unscreened ashpit: 19 hours 
uze, | 
Suorediteh, ashbin refase 5 hours 
orquay, unscreened ashpit 3 ‘hours, hot 
n. | start. 
uy, summer—very light 3 hours 
refuse. y ig | 
Warrington, uuscreened house | 24 hours 
— refuse. 
7 Do. (Ui refuse and 1 | 575 hours 
uu sludge), 
West Hartlepool .. | 24 hours 
Wimbledon, unscreened ashpit 825 hours 
refase—poor quality. | | 
. do. (2 parts 7 hours 
, Fue and 1 sewage sludge. | 
l Rochdale, boiler slack having | 75 hours 


| 
| 
| 
| 


acalorific valne of about 19,500 Not 144 E tor” test. | 
* Not a rea egtructor 


(£) means that an economiser was used 
+ A basis for comparison, 


45 0. ft. ; 


the fuel being slack co il, not refuse. 
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turface, In this connection it is important to consider 
the effect of an economiser in increasing the evaporation. 

À glance down column (6), giving the temperature of the 
waste gases, is sufficient to show where improvements might 
be effected. 

Thus, at Bradford, the temperature is 900? F., and, at 
some other places, over 700? F. is recorded, notwithstanding 
the provision of an economiser. 

An economiser would no doubt improve the results in the 
one case, and increased boiler capacity in the other. In 
many cases the temperatures are not given, but it will be 
Seen that at Gray's Thurrock the feed-water temperature 
leaving the economiser is 299° F., from which it may be 
reasonably inferred that larger boiler capacity might with 
advantage have been installed. These figures are very 
instructive, and the engineer-in-charge of a boiler plant, who 
has proper facilities for taking temperature measurements, 
possesses enormous advantages over one not so equipped, 
and is in a position to effect economies or improvements 
Which might otherwise be lost. 

Now, & word as to the use of destructors in connection 


with electric generating stations. 


(To be coniinued. ) 


VIBRATING CABLE RELAY. 


e 


By K. GULSTAD. 


SINCE my previous article on this subject in the ELECTRICAL 
REVIEW (June, 1898), a good deal of experience has been 
gained about the working of the apparatus, which has been 
employed for years in connection with some of the cables of 
the Great Northern Telegraph Company, and has given 
most favourable results. This will, I trust, justify me in 
saying a little more about it, especially regarding the 
principle of the relay in its present form. 

As mentioned in the former article, the title does not so 
much refer to a specially constructed polarised relay for Morse 
signalling, but more especially to an arrangement of con- 
densers and resistances in connection with it, through 
whose action the following advantages, most desirable for 
relay working through rather long cables, &c., can be 
obtained :— * 

1. Any desirable sensitiveness can be given to the 
relay. 

2. Troubles due to contacts sticking or bad contacts may 
be overcome. 

3. The relay may be made to respond to small variations 
of current strength, even if the currents are in one direc- 
tion, although the tongue is fixed to the relay axis and 
moves between fixed contacts, t.e., the distortion of the 
signals can to a large extent be overcome by employing the 
relay arrangement in question. The basis of these require- 
ments will be set forth below. 

Fig. 1 shows diagrammatically the essential parts of the 
relay arrangement in connection with the cables from 
England to Sweden. DN 

The employment of a double set of windinga— one for the 
cable circuit, another for the local relay circuit—has proved 
to be most advantageous, because the relay is then only 
to a minimum affected inductively from lines parallel to 
those which connect the said cables at Marstrand with the 
translating station at Gothenburg. 

From fig. 1 it will be found that the armature and 
tongue will move towards Cu or Zu pole when a positive 
or negative current passes from A through the cable, and, 
further, that a current in the local circuit always tends to 
drive the tongue away from the contacts between which it is 
moving. | "M 

Regarding this action of the local current per se it will be 
understood that the natural attraction between one or another 
of the pole-pieces and the relay armature may, when the 
relay is symmetrically adjusted, be easily and completely 
neutralised by giving p a proper size, ż.e., the relay can 
therehv he made 7s rensitive. in ordinary sense. as recnired 


when acted upon by any current from the cable through the 
other winding. The importance of condenser « when the 
tongue breaks contact will be mentioned later on. By 
further decreasing p, the tongue would, of course, commence 
to vibrate, and it has in a former article been mentioned 
that the relay, as signified by the heading, is preferably 


^, The cable station: B, The translating station: c, The receiving station. 
At station B, F, Electro-magnets of relay (upper poles); F, Armature of 
relay (say, south pole); r, Tongue of relay; Zn and Ca, Zinc and copper 
poles of relay. c, Condenser, «, Resistance, belonging to cable circuit 
through one relay winding; a, m, Condensers belonging to local relay cir- 
cuit; r, n, p, Resistances belonging to local relay circuit ; !, Condenser, 
v, Resistance, in connection with tongue: n, Receiving apparatus in 


leak circuit; d, Resistance in leak circuit; Li, Line In connection with 
relay tongue. 


Fra, 1. 


used in this condition. It has also been mentioned that the 
rate of vibrations, or dots, may be regulated at will by varia- 
tion of condensers and resistanc2s in the local circuit, and 
that. the working rate generally is made equal, or almost 
equal, to the rate of dots emitted by the transmitter at a. 

In this latter case the working efficiency of the relay is 
especially increased, as then the work spent in moving the 
armature is deducted from the work of the cable current, 
whose only task is to stop the vibration in the proper 
manner. For the purpose of making a relay sensitive only 
in the way described, all the resistances and condensers in 
fig. 1 are, of course, not required. 

As to point 2, any weak sticking at the contacts or 
other obstacles of constant nature to the movement of the 
tongue are overcome in the same way as the above-men- 
tioned natural attractions between armature and pole- 
pieces. 

Sparking due to induction, &c., from line Li is avoided 


by the condenser, /, connected with the tongue; it ought, 


however, to be mentioned that this very condenser may 
sometimes, but not always, cause not only sparking, bui 
even so considerable contact-stickings that these may stop 
the vibrations of the tongue. The reason of this appears to 
to be solely due to the amperage employed in charging the 
condenser, /, being sometimes so great in case of low resist- 
ance relay batteries that the contacts commence melting. 
together, a drawback which, however, may in any case be 
completely overcome by the introduction of a comparatively 
small resistance, 2. 

In making good contacts, the condenser, a, plays a pro- 
minent part, the discharge from same throwing the armature 
with considerable impact from one side to the other as soon 
as the varying local current through the winding causes the 
tongue to break contact ever so little with the battery con- 
tact screws, 

Good contacts are also secured by having the poles of the 
electro-magnets very much closer to the armature than usual, 
whereby, of course, the action of the cable current is also 
increased. Moreover, the contacts may be still further 
improved by placing p between the tongue and the point + 
(the middle of the local winding), instead of as shown lu 
fig. 1.. The current charging condenser 4 will then. 
momentarily cause the tongue to be pressed against the 
contact screw with which it has just made contact, and from. 
which it is shortly after repulsed. D 

When mechanical defects are avoided, and the platinum 
surfaces of the battery contacts are clean, the contacts 
will, by the above-mentioned means, be perfect; only, when 
the relay is worked to its utmost limit through long cab:es, 
care must, cf course, he taken that the relay E plac? e" 
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solid frame to prevent the tongue from jumping from one 
contact to the other, on account of mechanical shakings. 

With regard to point 3, the principle of the relay might 
perhaps best be illustrated by considering it free of all 
natural hindrances to the movement of the tongue, i.e., 
infinitely sensitive, &c., and arranged as shown in fig. 2, 
where the low-resistance local battery is supposed to be of 
the same power as battery at a, and where the two windings 
of the relay may be taken as being in all respects alike. 
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In fig. 2 the letters indicate the same as in fig. 1, 
with the exception that p here represents an artificial cable 
of exactly the same properties as the cable k. 

It will be understood that the tongue of such a relay 
worked by Wheatstone would, although there are two different 
currents acting upon it, remain undisturbed against one or 
the other of the contact screws corresponding to the direction 
of cable current, as long as this current is increasing normally, 
according to time of contact at the sending station, because 
the magnetic action due to the cable current is exactly 
neutralised by the same action bnt in opposite direction of 
the local current ; but, and this is the essential point, as soon 
as the leading cable current is to the slightest degree dimin- 
ished in proportion to the local current, which happens 
whenever the current is reversed at A, the tongue would be 
instantly moved from one contact stop to the other, causing 
8 corresponding diminution of current strength through the 
local winding, and soon. In other words, no magnetism 
will be produced in the electro-magnets except when reversals 
take place at a, and the relay will translate these through 
1, in à proper manner, independent of the amount of distor- 
tion to which the signals may be subject in passing the cable 
R. While even an infinite sensitiveness of a relay for cable 
working in the usual manner within certain limits, could not 
at all be utilised, it appears from the above that this sensitive- 
ness may be turned to account in a most efficient manner by 
applying the arrangement in fig. 2 in order to avoid the 
distortion of the signals. 

With regard to the peculiarities of this ideal relay, I may 
mention that while other receiving apparatus have a fixed 
zero coinciding with the neutral state of the cable, which 
ro i8 required to limit the motion of the moving part, this 
is not the case with the relay (in working condition), as its 
zero may be considered independent of the amount to which 
the cable is charged. Hence it follows that even great variation 
in amplitude of the signals ought to make no difference in 
the working of the relay, while the range of other receiving 
apparatus in this respect certainly is rather limited, and 
necessitates the employment of curbing devices, less senei- 
tive adjustment at high speed, &c. 

Now, the relay arrangement shown in fig. 1 may be taken 
as an approximation to, or a simplification of, the above- 
mentioned idea] relay, modified according to circumstances 
in practice, the principle of working, however, being the 
same. In fig. 1 the artificial cable circuit is only replaced 
by resistances and condensers by whose application, as shown 
above, the natural hindrances to the mobility of the arma- 
ture and tongue may be overcome. 

Later, I shall graphically further illustrate the mode of 
action of the vibrating relay, but would prefer first to make 
‘Some remarks abont its working when it has to propagate 
dots and dashes, 

The relay is, of course, put in action by connecting up the 
resistance, p, and next it is necessary to provide for the rate 


fibre 


of vibrations being such as to nearly correspond to the 
number of dot-signals (in the following simply called cable 
current dots or cable dots) emitted by the transmitter, because, 
as mentioned, the vibrations have to perform the work other- 
Wise imposed upon those ; when this is the case, the inter- 
ference of the cable current dots on the vibrations produced 
by the local current would, generally speaking, within a short 
while cause the two kinds of current impulses to correspond 
or to be approximately in coincidence. Should there be a small 
difference in the coincidence of the rate of cable dots and the 
natural vibrations, the cable current dots will evidently 
either prolong the relay signals a little, if they happen to 
arrive at the relay just before the local current is about to 
remove the tongue from the Cu contact, or accelerate its 
removal from the Zn contact in the other case, from which 
the coincidence follows. 

For the same reason, & series of dots sent through the 
cable would tend to accelerate or retard the natural rate 
of relay vibration if this is a little below or above the rate of 
cable dots, and thus cause the relay to translate the proper 
number. 

At high-speed working, however, some few dot-signals 
emitted from the transmitter at 4 would practically have no 
influence upon the relay vibrations, on account of the small 
amplitude of the responding current strength, it being the 
prolonged positive and negative signals, the“ dashes,” which 
then only control the right translating of the signals produced 
by the relay, provided, of course, that the rate of vibration is 
sufficiently well adjusted. 


(To be concluded.) 


URALITE. 


PERUAPS no fire within recent years has done more to con- 
centrate people's thoughts upon the means to be udopted to 
prevent conflagrations, or if once started to confine their 
ravages to the department or room in which they originated, 
than the terrible catastrophe in Queen Victoria Street which 
sent a thrill of horror throughout the kingdom, and with 
which we dealt at considerable length in our issue of July 
11th. We then laid considerable emphasis on the merits of 
the Grinnell sprinkler ; to-day we bring to the notice of our 
readers a remarkable fireproof material, without exaggera- 
tion the most extraordinary substance for checking the 
progress of a fire which has yet been presented to our in- 
spection. 

This is “ Vralite,” a fireproof and non - conducting 
material for building and other work. 

Uralite may be briefly described as a short 
asbestos board, in which the interstices are 
filled with chalk. The mass is then cemented together 
by gelatinous silica in such a way that when the whole 
is dried it is homogencous throughout and quite refractory, 
and the novel process of manufacture results in the pro- 
duction of an absolutely fire preventive material. The 
substance is claimed to be a powerful non-conductor of heat, 
cold, and also of electricity. It is practically waterproof, 
not being affected by hot or cold water, by atmospheric 
influences, nor by such gases as will destroy galvanised iron. 

Last week we saw a sample plunged into a freezing mixture 
165° F. below freezing point, and after remaining a short time 
at this temperature immediately immersed in boiling water 
without its properties being in any way affected thereby. 

It can be cut with a knife or saw, can be painted, grained, 
polished and glued together like wood, or veneered to form 
panelling for walls or partitions for ships’ cabins or for 
railway carriages, such panelling neither swelling, cracking, 
nor blistering. Uralite does not split when a nail is driven 
through it, nor is it affected when exposed to moisture or 
very great changes of temperature, and :t can be impregnated 
throughout with any desired colour. 

The British Uralite Company, Limited, have acquired the 
British and other patents. Their extensive works for the 
manufacture of the material are near Higham, in Kent, 
The roofs are constructed with Uralite, and the walls, ceilings, 
and partitions of the offices and other buildings are covered 
with the same material, and, where required, subsequently 
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papered, so that the use of lath and plaster has been avoided. 
A room thus covered (walls, door, ceiling and floor) with 
Uralite 4*, in. thick might have its contents burnt out without 
any danger of the fire spreading. Another great advantage 
ie, that immediately after the work is finished the room can 
be occupied, no time being required for drying as in the case 
of plaster. l 

The fire preventive qualities are invaluable for ware- 
houses, particularly where these are filled with inflammable 
materials, since, if at suitable intervals Uralite partitions 
were erected, a fire would be confined to the one compart- 
ment in which it broke out. 

For partitions, light wooden framework only is required, 
with sheets of Uralite fixed on both sides, or it can be 
affixed to matchboarding. 

Uralite has proved a great success for use in ships, 
since, being unaffected by damp, it will not warp or crack; 
and in the case of iron passenger ships, which retain for a 
considerable time the temperatures to which they have been 
subjected, with consequent discomfort to the passengers, the 
advantage of a lining of Uralite is self-evident. 

An important use will be found for Uralite as a lining 
for walls and partitions in hospitals, asylums, workhouses, 
&c., as it will stand fire purification, and can thus be very 
readily disinfected. The same will apply to coolie and other 
huts or barracks, which have now to be frequently destroyed 
on account of disease and vermin. 

Uralite is especially valuable for temporary buildings, 
where its lightness, fire preventive and non-conducting 
qualities give it an undoubted advantage over corrugated 
iron. It also admits of great facility in construction, the 
sheets being all ready for nailing up and fixing to the roofs, 
walls, Kc. The weight being about one-fifth that of iron, 
itis evident that Uralite will cover a far greater area than 
the corresponding weight of corrugated iron. 

Uralite is particularly suitable for brewery stores, mash 


tun lagging, malt bins, &c., also for cold storage of meat, 


and other perishable articles. A light studding with sheets 
of Uralite on both sides, and the intervening space filled with 
silicate cotton or other convenient packing material, forms a 
most complete and inexpensive insulator. 

We briefly referred last week to a visit we made to the 
works of the British Uralite Company, Limited, where we 
witnessed the following remarkable expcriments :— 

A brick hut with four Uralite doors of varying thicknesses 
was filled with inflammable material which burned for about 
an hour and a half. The inside temperature rose to a 
maximum of 2,260° F., but it was even then possible to 
touch the outside of the thickest door, though another which 
was only panelled with the material had all the woodwork 
consumed. When the doors were opened the inner sheets of 
Uralite were intact but porcelained, and when water was 
applied under pressure these sheets stripped off. In another 
hut a deed-hox was placed. The heat there during an hour's 
burning reached nearly 2,000°, but only some paraffin wax 
which had been put inside the box was melted ; the papers it 
contained, though discoloured slightly, were not charred, nor 
was their texture appreciably changed. Again, a couple of 
platforms, to represent railway platforms, were built end to 
end of the same kind of wood. One was sheathed with 
Uralite, the other was not. The temperature rose when the 
flames were at their fiercest to 2,2107. "The unprotected 
platform was entirely destroyed, the other was charred under- 
neath to the depth of about } in., and the legs to # in.; 
but the structure bore the weight of fairly heavy men, 
and though the outer layers of Uralite were porcelained 
the inner were still soft and fibrous. 

In connection with railways we may mention that in the 
present rolling stock on the Liverpool Overhead, the motor 
compartments of the cars are all being lined with Uralite, 
and all new cara are being built with the motor compart- 
ment lined—roof, sides, partitions and floors—with this 
material. On the Central London and the Great Northern and 
City Railways it is also being employed for the stock in course 
of construction. One could only think when watching the 
demonstrations at Higham, that had Uralite been freely used 
at an earlier date the recent fatalities on the Liverpool Over- 
head line might have been avoided. But it is easy to be wise 
after the event, so on that score we will say nothing further. 

Probably there are brt few of our readers, certainly none 


amongst manufacturers and contractors, who have not. 
experienced anxious moments in connection with the dread 
of fire; to these we would say, investigate the value of the 
new material as a fire-resisting medium for yourselves, for ita 
possible applications appear to have nolimit. One example, 
of interest to interior wiring contractors, is that casings of 
this fireproof material can now be obtained. 

To describe the company's large and interesting work- 
shops, and the processes to which the minerals which go to 
make Uralite are subjected, would take up too much of our 
space, but there is one feature to which we may call atten- 
tion, and at the same time congratulate the company on 
adopting ; electric driving is used throughout. 

The boilers, twoin number, are Messrs. Davey, Paxman 
and Co.'s * Economic " type, while another is on order; the 
engines, of the compound marine type, one of 260 J. H. Pp. and 
the other of 270 J. H. b., are by Messrs. Allen & Co., of Bed- 
ford; while the two generators (each of 250 volts, 400 
amperes) are by Messrs. Bruce Peebles & Co., as are also 
the motors, some 17 or 18 in number, varying from 6 H.P, to 
110 . f. The lighting of the works is carried out by about 
35 arcs, and 250 16-c.P. incandescents. 

The London Fire Brigade has been very adversely 
criticised since the Queen Victoria Street fire, most unjustly, 
we think, so far as the gallant chief and his brave men are 
concerned : the London County Council is, we hope, setting 
to work in an energetic and earnest manner to carry out 
necessary reforms, so that the reproach of having an 
inadequate fire brigade for the first city of the world can no 
longer be levelled at us ; and to those who control the safety 
of our buildings, whether old or new, we would suggest that 
the extraordinary advantages of Uralite as a fire checker 
should enter into their very serious consideration, for nothing 
has so far commended itself to us so favourably as this 
substance, and this we say advisedly after some little 
experience in the practical testing of fire resisting materials 
on numerous occasions. l 

We are indebted to Mr. A. Gordon Salamon, director and 
consulting chemist to the company, and to Mr. T. H. Arm- 
strong, the general manager of the commercial and sales- 
department, for many little courtesies and much information. 
The latter gentleman, we may add, has hitherto been best 
known as a member of the North-East Coast Institution of 
Engineers and Shipbuilders, and as an expert in, and 
patentee of, well known internal combustion engines, treble 
ram pumps and mining machinery. 


ON SOME PHENOMENA AFFECTING THE 
TRANSMISSION OF ELECTRIC 
WAVES OVER THE SURFACE OF THE SEA 
AND EARTH. 


By Cartus H. B. JACKSON, R.N., F.R.S., Paper read before 
the Roval Society, May 15th, 1902. 


Ix 1805 systematic experiments were commenced by me with a view 
of utilising the effect of Hertzian waves on imperfect electrical 
contacts for naval signalling purposes. 

I soon observed that some unexpected phenomena were deterrent 
factors in obtaining the necessary accuracy at all times, and with 
the most modern and improved instruments that we now possess. 
this is equally noticeable. 

The results of some of the phenomena are described in this paper,. 
with the conclusions that I have drawn as to their cause. 


Some of the experiments described were specially conducted with ö 


the object of elucidating definite results on the subject. Other 
experiments carried out with a different object, and also ordinary 
practical signalling at various times, also gave the results described, 
without in any way detracting from their value on account of the 
main object in view being at the time of a different nature. 

One of the great difficulties in accurately comparing results, sepa- 
rated by even the shortest intervals of time in wireless telegraphy, 
is, undoubtedly, in having to depend on an imperfect electrical 
contact for the comparison, as even the best coherers, as they are 
now generally termed, cannot be depended upon to give absolutely 
similar consecutive indications, under similar conditions of excita- 
tion ; and in the filings coherer, for instance, which I have chiefly 
used, the probability is infinitesimally amall that the filings will 
rearrange themselves identically in any two successive signals, 
taking into account the shaking to which they are subjected imme- 
diately following the reception of an excitation ; though the prac: 


tical result sobtained with those of good manufacture might almost. . 
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lead one to an opposite opinion, owing to the accuracy with which 
signals are generally recorded. Careful observation over an ex- 
tended period has led me to the conclusion that the error arising 
from this cause in the experiments described does not exceed 5 per 
cent., ic., in any 100 consecutive signs in a series of signals, 95 of 
them will be accurately recorded at the distance where the excita- 
tion is nearing the limits at which it will affect the coherer. At 
ghorter distances, with moderately strong excitations, the error is 
much less, probably less than 1 per cent. Experiments conducted 
under favourable circumstances, with the object of obtaining the 
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percentage of accuracy, have frequently confirmed this, The 
method used to carry this out was to celec$ a long signal whose 
details were known, and count the errors in the number of signs 
composing the signal. 

Though a possible error of 5 per cent. in any experiment may, in 
systematic comparative trials, or quantitative analysis, appear large, 
this error may be considered to be eliminated when the mean of a 


S 
So Fig 3 
DM nom 
ze D starce halal MILES, 
~ [ewe e ee —— — ͤB — M —— o o T 
4500 5 13 (5 E2 25 | 


considerable number of excitations is taken, and the results judged 
by the general effect, which was whether or no excitations were 
receired at a given distance for a considerable period of time. 
For instance, the experiments, as a rule, consisted in one station 
sending signals consecutively for (ray) 2 minutes, at the rate of 
lC0 signs a minute. If these signals were received correctly, or 
nearly so, the receiving station was considered to be within the 
limite at which signals could be received under those circumstances; 
if only 50 to 90 per cent. of the signs were received, it was con- 
sidered at the extreme limit of signalling distance ; if 20 to 50 per 
cent. were received, it was considered to be just outside the limits; 
if less than 20 per cent., or, as frequently occurred, no signs were 
received, it was considered to be beyond the limits of signal- 

8. In the two latter cases careful inquiry and examination 
of the records of the transmitting station were always made to 
Prove that the signals had actually been sent at that time. At the 
conclusion of the 2 minutes, the receiving ship, by means of a short 
Pre-airanged signal, acknowledged the signals, if received, and 
stated whether they were clear or broken, or if none had been 


received. To still farther reduce any chance of error, two coberers, 
or, rather, two complete receivers, were generally used; they were 
adjusted to be of equal sensitiveness, or nearly so, and they Were 
used alternately, for about 15 seconds each, or else together, i.e., in 
parallel. Local excitation of these coherers was also frequently 
resorted to, as by this means, if the filings have by chance rested 
in an insensitive position, their excitation and shaking gives the 
possibility that they may rearrange themselves more sensitively. 

The experiments recorded have, with few exceptions, been carried 
out under my own personal supervision at one of the stations, and 
the recording tapes of the receivers were invariably compared with 
the written notes and log of the transmitting stations at the carliest 
opportunity afterwards. 
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The distances up to which I have carried out experiments reach 
140 nautical miles. In my early experiments, before wireless tele- 
graphy had developed into its present stage, the distances were 
comparatively short, though the results were equally instructive, 
In the table of records, in addition to stating the actual distances, 
the results are compared to a maximum distance of 100, which 
represents that obtained at sea under the eame circumstances, but 
without the disturbing causes whose effects were under consideration 
at the time; £o the percentage of loss of distarce, under varying 


circumstances, may be easily compared. 
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The trials were all carried ovt under practical sca goin i- 
tions, and though these may militate acai the ele Renee 
obtainable in laboratory experiments, they may eliminate gome 
errors which may affect the observations of Hertzian waves in a 
closed building, such as the reflection of the waves from the 
surrounding walls. ; 

The instruments used were those constructed on what is gen | 
known as the Marconi system, and were either supplied bhi ous 
pany or made to my design for the Admiralty ; these types only differ 
in details. 

As a rule, for transmitting signals, an aerial wire or wir 
attached to one of two spark balls fitted to an induction coil ihe 
other ball being earthed; when, however, my system of syntonic 
transmirsion was used, the connection of the aerial was not asabove ; 
this system is indicated by inserting (T) against the results, The 
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induction coils employed have been those capable of giving a 10-inch 
spark between points in dry air. In all the experiments herein 
detailed, a jigger, i.c., a small transformer, was used in the aerial 
wire of the receiving instruments. The aerial wires of all ships 
and stations were tuned as closely as possible to the same natural 
frequency of oscillation, and the jiggers were constructed to rcceive 
signals at the maximum distance corresponding to the power and 
frequency used at the transmitting station. The fundamental wave- 
length was that adopted in H.M.'s service, except when my syntonic 
system was used, in which case large variations in the wave-lengths 
were tried. Syntonic wireless telegraphy, however, is not con- 
eidered in this paper. l 

Tre results, when tabulated, demonstrate the loss in distance that 
may be experienced when signalling by means of wireless tele- 
graphy under varying conditions of the atmosphere, and the 
environment of the ship a3 regards Jand, compared with the distance 
obtained under favourable conditions in the open se. In fact, 
they show some of the causes which may affect the transmission of 
waves of electrical induction from an aerial wire over th: surface of 


Consider, firstly, the soft rocks:—The two maxima percentages of 
distance (81 and 80) are over rather low land of no great thickness: 
the minimum, 56 per cent., is over high land, half as thick again as 
in these cases. 

Secondly, the limestone :—The maximum percentage (68) is over 
the thinnest layer recorded of limestone (35), the minimum (‘ess 
than 25) is over a precipitous high mountain tbrough which no 
signals could be passed at any distance, though they were obtained 
without difficulty over a low promontory of the same island and of 
the same formation, when both ships had moved to such positions 
as to bring the low instead of the high land between them (figs. 3A 
and 3g). 

Thirdly, the rocks containing iron ores:—In all these cases a 
greater loss of proportional distance is recorded than in the others— 
and it was exceptional to receive any signals at all—and the best 
result recorded in several trials was but 39 per cent. of the open-sea 
distance (fig. 5). | 

The results shown in fig. 6 are the most conclusive that I have 
obtained in proving the screening effect of hard rocks containing 


REFERENCE TABLE FOR THE ABOVE FIGURES. 
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the globe. Tne causes are treated in the same order as I observed 
them in the practi^al work of wireless telegraphy, and the first case 
that I consider is the effect of intervening land on the distance at 
which signals can be recorded. 

This effect, without any recorded exception, is to reduce the 
maximum distance of signalling from that recorded in the open sea 
by an amount depending upon the thickness, contour, height and 
nature of the lard. The curvature of the earth and its effect on the 
waves is not taken into account, as at the distances covered in 
these experiments no effect has been noticed, though carefully 
watched for when signalling with stations high above the sea- 
level. | 

The effects of intervening land are shown for a few typical and 
well-authenticated cases, and where no other cause or known source 
of error existed, in the form of diagrams and tables. In the latter 
the heights of the mastheads or aerial wires are indicated, also the 
distance of the intervening land from the ship nearest toit, &c. The 
particulars of the land, the distances at which signals could just be 
clearly received, and tbe ratio of the distances at which eignals 
were obtained over water under identical circumstarces, and 
generally on the same day, are also inserted. The diagrams 
illustrate these details graphically, and show the general contour of 
the land and its strata. The vertical scale has been greatly exag- 
gerated over the horizontal one, in order to present these data 
more clearly, and the ratio of the vertical to the horizontal scale is 
either 25 or 123, except in Nos. 4 and 5 where it is 32. 

An examination of these results shows the marked difference 
between the effects due to the various natures of the'intervening 
land. 

Summarising them for soft rocks, hard limestone, and limestone 
containing a large proportion of iron ores respectively, the per- 
centage of maximum signalling distance through them compared to 
tne open-sea distance is as follows .— . 


Po nale, e. limestone, Iron ores. 
Maximum distance 81 68 Less than 40 
Minimum P .. 56 25 " 23 
Mean 11 eae, 72 68 1 32 


160 | 65 None at 15 Less than 23 


— — 


iron ores on the passage of electric waves through land. The pin- 
nacle of rock shown therein represerts an extremely precipitous, 
narrow, but high promontory jutting out from the mainland and 
rising abruptly out of the sea, to which it is steep to, so that the 
ship could pass close to it in perfect safety at a distance of about 
100 yards. f 

To ascertain the effect of this wedge-like obstruction, the ship 
was steered close to the land, and her position was carefully noted 
when signals ceased or commenced. These signals were being sent 
continuously from another vessel (distant 18 miles) during the 
whole period of the trials, the letter F (--—-— -), in Morse 
Code) being made by her at the rate of 25 per minute by my 
syntonic transmitter. 

The results showed that the signals ceased and commenced 
abruptly at the moment that the aerial wire passed the tangent 
from the transmitting ship to the edge of the cliff; the action was 
so abrupt, that, on one transit, the latter part of the long sign in 


the F was the first indication of signals that was received; and 


on another transit, in the opposite direction, the long of the F 
was the last sign received, the short being dropped; these were 
unusual results, as the signals generally die away gradually, the 
long signs breaking up thus: (...... ), and the shorts appearing 
as dots (.), before any signs are actually lost. i 
Another point that may now be considered is the case ehown 1n 
fig. 4b, when signals could not be-exchanged when the ship was close 
under the land, but could be when clear of the land, and in the 
same direction as before ; the trial was repeated on several occasione 
for verification. ' 
Possibly the case previously considered, fig. 6, is of the same 
class, ay it is noteworthy that when the ship waa further off the 
promontory, and also from the transmitting ship, though the two 
ships were still masked by high land of much greater thickness 
than before, a few stray signals were received occasionally, which 
evidently passed over, not round, and not through the land, as the 


ship was then in a land-locked bay. 


Referring now to figs. 3c and 3f, where the intervening land was 
both higher and thicker, and yet did not stop signals at 95 2 
proportional distances, it may be concluded that the waves of ele 
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induction, which must pase from ship to ship in order to 
bid signals, may in certain cases through the land. Fig. 2 
is a good example of this; one of the ships was lying alongside a 

dicular cliff of considerable height, and yet only experienced 
a loss of distance of about 12 per cent. 

Fig. 8a gives a typical case of waves passing eee valleys, and 
the results were so marked and so frequently repeated with different 
ships, and on separate occasions, that eventually the track of a 
vessel, proceeding at a known speed, could be roughly estimated, 
though distant 25 miles, by noting the intervals between the times 
when signals were lost and when received, and comparing these 
intervala with the time taken by the ship to cover the distances 
between the valleys, which were well delineated on the chart, and 
through which the waves could evidently wind their way with less 
obstruction than by any other route. 

We have thus obtained evidence that the waves of electric 


induction may pass (1) through land, (2) over land, (3) round land, - 


bat that a large proportion of their energy is lost in doing so. 
(4) That the screening effect of the land varies with its nature, and 
1s greater for iron ores than for limestone alone, and that for this latter 
it is greater than for soft rocks. No effects which could be attri- 
buted to interference of waves, duo to reflection from a hilly back- 
ground, have been recorded by me. 


(To be continued.) 
FTT 
CORRESPONDENCE. 


Electric Waves. 


In your issue of the 15th inst. I see that Mr. Rankin 
Kennedy wonders why Hertzian waves can pass round the 
earth. I thought that was explained by the large difference 
in wave-length between the Hertzian and light waves. . 

The wave-length of the shortest Hertzian wave produced 
ig about 4 in., while the mean length of light waves is 
30000 in. | 

Mr. Kennedy overlooks the fact that light (to a very 
small extent) turns corners, as in diffraction. 

On the other hand, sound can be partly cut off by a 
mountain. 

Surely the phenomenon is entirely accounted for by the 
theory of diffraction, with regard to the great difference in 
the wave lengths of the undulations. 


Frederick P. Sexton. 
Hampton Wick, August 19th, 1902. 


REVIEW. 


Electrice Power Transmission. By Lovis BELL, Ph.D., 
New York. (Electrical World and Engineer. Third 
edition.) 

Since our review of the second edition of this work two 
years ago, it has considerably increased in size ; new chapters 
dealing with commercial electrical measurements and the 
present state of high voltage power transmission have been 
added, while many of the older chapters have been re- 
written in order to bring them up to date. The work in its 
present form will be invaluable to all engineers interested in 
the subject ; it is clearly written throughout, quite up to 
date, and gives a very complete discussion of the whole 
kubſeot, written entirely from the practical standpoint. 

Not the least valuable feature of the book is the large 
number of excellent engravings and line diagrams with 
which the text is profusely illustrated. 

The first chapter deals with elementary principles in a very 
thorough manner, the relation of electrical energy to other 
forms, and the transformations they may reciprocally under- 
Fo, being clearly discussed in the light of modern ideas. 
The conception of electricity as being a material something is 
purposely avoided in favour of the modern conception of 
stresses in the ether, producing strains which are propagated 
through it, thus effecting the transmission of electrical 
energy. Thus, for instance, referring to what is called for 
convenience in every-day work, “the flow of electricity " 
along a conductor, the nearest approach to “flow” is the 
transfer of energy along the conductor by means of stresees 
in the ether, which in turn set up strains in the matter along 
their course, And the fundamental facts of current induc- 
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tion simply amount to saying that whenever there is a 
change in the electro-magnetic stresses in the ether about a 
conductor, work is done upon it, depending in direction and 
magnitude on the direction and magnitude of the change in 
the stresses. The author very clearly but briefly explains 
all these fundamental principles of modern electrical science, 
and from them leads up to the question of the units in 
which electrical energy and its principal factors are 
measured. 

The next chapter deals with the general conditions of 
power transmission, discussing the various natural sources 
of energy, and showing that fuel and water-power are the 
only sources that are commercially available, the remainder 
(wind, solar radiation, tidal and wave energy, and the 
internal energy of the earth) being either very irregular, 
uncertain in amount, er so difficult of utilisation as to 
remove them at once from the sphere of practical utility at 
present. But although the author considers that the world's 
fuel supply is safe for a few centuries to come, he makes 
some interesting remarks and calculations as to tlie manner 
in which solar radiation and tidal energy may eventually be 
utilised, and evidently considers that these are the sources to 
which future generations will turn their attention. 

The possibilities of power transmission from the two com- 
mercial sources are then discussed, leading up to a 
consideration of the various methods of power transmission 
actually employed. Some interesting notes and figures are 
given relative to the systems of wire rope, hydraulic, com- 
pressed air, and gas transmission, it being shown, for instance, 
that for straight runs of less than 4,000 ft. in length rope 
transmission is both cheap and efficient, and would be quite 
a serious competitor to electrical transmission in certain 
cases, were it not for the fact that the latter is so much more 
convenient. On the other hand, from the point of view of con- 
venience and efficiency, compressed air (re-heated) is nearer 
to electricity for the distribution of power over large arcas 
than any other method, while such a system can be quite 
well employed in connection with water-power, although its 
limitations, and the greater cost of the delivered power, 
cause it to become of altogether secondary importance in 
comparison. The tabulated costs and efficiencies of theese 
different systems, as given by the author, are of considerable 
interest, and are of real value, because pains have been taken 
to make the comparisons on the same basis, and in a manner 
fair to all. It is to be regretted that the author did 
not go more deeply into the question of gas trans- 
mission, seeing its considerable commercial importance at 
the present time ; but he is clearly no great believer in its 
possibilities compared with electric transmission, especially 
where heavy and extended work is concerned, 

The above chapter really forms a fitting introduction to 
the rest of this work, which is wholly concerned in the 
question of electric power transmission; the author’s data 
and reasoning clearly show that from the nature of things, 
all new work in the future must be exclusively electrical. The 
enormous advantages (among others) of high efficiencies over 
a wide range of load, highly efficient and convenient 
motors, and the ability to furnish light and heat directly, 
which are associated with the electrical transmission of 
power, put all other methods out of court for heavy and dis- 
tributed work, whether variable or continuous. 

The bulk of Dr, Bell’s treatise, then, is taken up with the 
general properties of continuous and alternating current 
circuits, systems, and apparatus, as far as transmission work 
is concerned, together with allied matters, such as the ques- 
tion of prime movers, line construction, and the commercial 
problems connected with the whole subject. The whole is 
treated with great skill, and some of the most complex 
matters (such as the subjects of harmonics, resonance, phase 
rectifying by leading currents, distribution, &c.) are explained 
so well, and without the use of any but the most elementary 
mathematics, that they cannot be otherwise than perfectly 
clear to any engineer having a working knowledge of 
trigonometry and ordinary algebra. We think that great 
credit is due to the author for the evident pains he has taken 
to expound the principles of the subject, and all really 
necessary theory, so lucidly and carefully; his methods are 
a reproach to the many authors who cannot discuss the 
elements of alternating current work without indulging in 
mathematical gymnastics. 
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The author is fairly brief on the subject of power trans- 
mission by continuous current, for, as he points out, new 
power trangmission plants, both in Europe and the States, 
arc becoming more and more laid out for alternating cur- 
rents, these being in many cases absolutely necessary. 

A fairly complete discussion of the Thury system of series 
transmission is, however, given, which is an example of cou- 
stant current transmission ; as the author points out, it is really 
marvellous what has been done by Mr. Thury in making this 
system a commercial success, in spite of its inherent defects 
and the great difficulties that have to be overcome. Nearly 
a dozen plants are in successful operation, aggregating about 
17,000 H.P., and operating at pressures as high as 22,000 
volts; the pressure of the individual generators is in some 
cases a8 high as 3,500 volts, and the performance of the 
machines is stated, and correctly so, to be irreproachable. The 
two best features of the Thury system—freedom from all 
inductive disturbances and the property of carrying its full 
pressure only at full load—cause the system, when coupled 
with a three-wire distribution at 220 volts a side, to be 
. capable of giving the best alternating current system, as 
the author puts it, *a pretty hard rub," provided the full 
load pressure is 15,000 volts or more, When it comes to 
transmissions at very high ‘pressures, such as 50,000 volts 
and above, the continuity of the service is an unknown 
quantity, and in the absence of data upon this point, one is 
nob justified in under-estimating the importance of an alter- 
native method to that of three-phase working at constant 
pressure, 

Chapters IV. and V. deal respectively with the properties 
of alternating currents and with the transmission of power 
by their means. All the leading points are well brought out 
and considered in sufficient detail, with the help of simple 
vector diagrams and elementary algebra. 'Ihe phenomenon 
of resonance and the effect of higher harmonics are very 
clearly explained. 

The subject of the armature reaction of alternators is 
followed by some interesting notes on the compounding of 
these machines, and regarding this, it is somewhat surprising 
to note that no mention is made of Heyland's recent work in 
this direction, for it is by far the most important at the 
present time. Considerable stress is aid upon the import- 
ance of good pressure regulation of standard generators on 
inductive loads, and upon the importance of sinusoidal 
waves of E.M.F. for all classes of alternating current work, 
which latter point is also referred to in the next chapter. 
The remainder of this chapter deals with the subject of 
transformer construction, and with the connections of trans- 
formers for different systems and service conditions. 

'l'he subject of synchronous and induction motors is next 
clearly treated, stress being laid upon the phase-rectifying 
properties of the former and their value in transmission 
work, Naturally, in such a work, the complete theory of 
both motor types cannot well be given, but the reader of 
this chapter, even if the work is new to him, will obtain a 
good working knowledge of the subject and of American 
motor constructions. Some useful notes regarding the 
starting performance of polyphase induction motors are 
given (the limitations of the “squirrel cage" class being 
clearly defined), and stress is laid upon the importance of 
high power factors. The question of single-phase motors is 
touched upon (on this subject we think more could have 
been said with advantage), and the chapter concludes with 
some rather incomplete remarks on the question of the best 
frequency to employ for various classes of work. In the 
author’s opinion there are very few cases in which lower 
frequencies than 40 to 50 cycles are desirable, and none in 
which less than 30 cycles should be tolerated, but he does 
not enter deeply encugh into the matter either here or in 
other chapters to make his opinions very convincing. . 

The chapter dealing with engines and boilers is interest- 
ing, but hardly up to the standard of the treatise as a 
whole; on the other hand, those dealing with water-wHbels 
and hydraulic development are excellent. In these the 
author deals in a thoroughly practical manner with pressure 
and impulse turbines, tangential impulse water-wheels, 
governing (and hydraulic inertia), weirs, reservoirs, and 
various commercial considerations connected with this very 
important matter, all of which will be of great value to the 
electrical enginecr concerned with power transmission work. 


to make is that it is too American. 


In the small amount of space at the author’s disposal, an 
exhaustive treatment of these matters would have been 
impossible, but all the principal points arc well brought out. 

Quite a large portion of the book is taken up with the 
question of the transmission line—its design, construction, 
working, regulation and cost are fairly fully discussed in 
several chapters. The only criticism we have to make here 
is that in certain respects the author’s treatment of these 
very important matters is somewhat too general and 
elementary, while underground work is almost altogether 
neglected. Of course the latter is due principally to the fact 
that long transmissions (especially in the States) have been 
carried out with aerial conductors, but the fact remains that 
every day more and more work is being carried out with 
underground cables, and that there are quite a number of 
exceedingly interesting matters specially connected with 
this work with which the up-to-date electrical engineer has 
to be familiar. Dr. Bell contends that the use of under- 
ground cables for high-pressure transmission work should be 
avoided until we have had more experience with similar 
overhead circuits, but engineers in this country are hardly 
likely to agree to this exceedingly cautious view, as it would 
certainly mean that their power schemes would be blocked 
by reason of their inability to employ overhead conductors 
for such work, on account of the attitude of the Board of 
Trade. 

The remaining chapters of this treatise not yet referred to, 
deal in a sufficiently complete manner with sub-station plant 
(called by the author “current re-organisers ), commercial 
measurement of electrical energy, the laying out and general 
organisation of power stations, and the commercial problem. 
As the latter matter is considered wholly from the American 
point of view, the author's remarks will only be of general 
interest to the reader here ; the fundamental considerations 
are, however, very well brought out. 

As indicated already, the treatise is of very general 
excellence throughout ; the most serious criticism we have 
Unless the reader 
happens to be well acquainted with the work that has been 
done on the Continent during the last 12 years, he would 
be apt to retain the impression that American practice and 
American constructions must be closely followed to ensure 
success in this class of work, with which British engineers 
are, as a rule, so unfamiliar. That this is not so is guffi- 
ciently obvious to the experienced engineer reading this 
book, which deals almost entirely with American designs and 
arrangements, and, as a matter of fact, very many things 
are far better done, and many plants are far better designed 
and arranged on the Continent than they are in the States, 
where standardisation is carried too far for work of the 
character in question, and where, in most cases, installations 
and schemes are still laid out with more regard to low 
capital expenditure than to true economy and safety of 
working. We certainly think that this treatise would be 
still more valuable if it covered some of the European work, 
and if it could be made applicable in every respect to 
European as well as American conditions of working. 

In conclusion, we recommend all power-transmission engi- 
neers to make a point of keeping always in mind the follow- 
ing summarised advice which Dr. Bell offers to his readers :— 
* Avoid, when you can, apparatus of peculiar sizes and speeds, 
remember that you are after results, not electrical curios. 
See to it that what is done is done thoroughly ; and for 
general guiding principles keep your voltage up and your 
inductance down, and watch the line.“ 


ARMATURE CORE DISCS FOR CONTINUOUS: 
CURRENT MACHINES. 


By FRED. W. DAVIES. 


ONE of the first things an electrician has to do in designing 
a dynamo or continuous-current motor, is to select or design 
a suitable core disc for the armature. To do this is not such 
a trivial matter as it might seem, for by the design of the 
armuture core disc the general proportions of the entire 
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machine are largely determined. In deciding upon the size 
and type of core disc to be used in a machine ofa new 
design, it is usual to rely, in the first instance, upon past 
experience ; and then, after making one or two trial calcu- 
lations, to finally make the modifications which are found to 
be necessary or expedient. It is possible, however, by the 
use of reliable empirical formulæ, to avoid much of the work 
involved in these preliminary calculations ; though whatever 
formule are used are subject to slight modifications in 
special cases, as it is impossible to lay down any hard and 
fast rules, which shall be universally applicable. In deciding 
npon the armature core disc, it is necessary to consider the 
question from three points of view :—The electrical, the 
magnetic, and the mechanical. The conditions, seen from 
these three pointe of view to be desirable, cannot all be com- 
pletely fulfilled, as they conflict with one another. What 
the designer has to do is to allot, us correctly as he can, to 
the various points thei: due importance ; and then to design 
avordingly. The notes and formule embodied in this 
article are intended for his assistance in doing this. 

As is well known, there are two distinctive types of 
armature core disc—the ring and the drum. ^ Occasionally, 
though not often, these types are somewhat modified. Ring 
armatures are sometimes made of a great length compared 
with their diameter, and are then called * cylinder " arma- 
tures. Then there are those two abnormal types of the 
drum armature, known as the “shuttle” and “ pole" arma- 
tures, respectively, the use of which, however, is admissible 
only in very small machines, and is not to be recommended 
even then. Ring and drum armature cores may be sub- 
classified as plain, toothed, and ironclad respectively, accord- 
ing as to whether the conductors are assembled on the out- 
side of the core, placed in slots in the core, or threaded through 
holes in the core, Plain cores are largely used by many 
manufacturers for small and medium sized machines. Until 
recently they were considered the best for practically all 
purposes ; but there is at the present time a growing con- 
census of opinion amongst electrical engineers in favour of 
toothed cores (of the drum type) for multipolar machines. 
In the United States, the toothed drum core finds great 
favour, especially for electric railway work. 

The dram armature, in most instances, is preferable to 
the ring, for the following reasons :— 

1. There is less idle wire than on a ring armature, and 
therefore it has a lower resistance. Consequently, other 
things being equal, it keeps cooler. For this reason, too, a 
drum armature machine will have a s/ivhtly higher efficiency 
than a similar machine with a ring armature, though, in 
practice, this increase in efficiency is entirely negligible. 

2. For a given number of active conductors, its coils 
have a lower gelf-induction, and therefore better commuta- 
tion is obtainable. 

8. Owing to the greater cross-section of iron that it offers 
to the magnetic flux, a stronger field may be employed than 
with a ring core. 

4, It is better adapted to former-winding. 

5. In a bipolar machine, any want of symmetry in the 
distribution of the magnetic flux through the armature does 
not disturb its electrical balance, as would happen in the 
case of a ring armature, for the reason that a drum-wound 
coil is acted on by both poles at the same time. 

As an offset against the foregoing advantages, the drum 
armature possesses the disadvantage that coils having a large 
difference of potential between them cross one another in the 
end windings, though this is not of such moment when 
either a former-winding or a bar-winding is used. For 
pressures of over 500 volts, the ring armature is the more 
suitable, owing to the greater facilities it offers for the 
Insulation of the coils. 

When the type of core has been decided upon, the next 
question to decide is whether it shall be plain, toothed, or 
Ironclad, The toothed core possesses several important 
rsh Se over the plain core, which are enumerated 

OW :— 

1. The length of the air-gap may be considerably reduced, 
and consequently fewer ampere-turns will be required on the 
field-magnet coils, This applies more especially to multi- 
polar machines; for if the air-gap is reduced to any 
appreciable extent in a bipolar machine it becomes impossible 
to obtain sparkless commutation. It is therefore advisable 


to use plain cores for the armatures of bipolar machines, and 
toothed cores for multipolar machines. 

2. It offers better mechanical construction ; both because 
of the positive driving afforded to the conductors, and also 
on account of the actual drag on the conductors being con- 
siderably less. Zhe mechanical drag, in this case, comes 
mainly on the iron core itself. 

3. There is almost an entire absence of eddy currents in 
the conductors, even when solid bars are used, owing to 
their being in a very weak magnetic field. 

The ironclad type of core, which in reality is nothing but 
a modification of the toothed core, possesses the foregoing 
advantages in common with it; but it should never be used 
for continuous-current machines on account of the high self 


d, virtual external diameter ; d,. virtual internal diameter. 
Fig. 1.—PrA4iN Disc ror RING ARMATUBE. 
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and mutual induction of coils wound on such a core, which 
prevent good commutation. It is largely used for the 
rotors of alternate and polyphase-current motors, which is 
its true application. Former-wound coils cannot be used on 
an ironclad core; and besides this, the ironclad core presents 
difficulties even in hand-winding that are not encountered 
with either plain or toothed cores. 
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d, virtual external diameter; d,, virtual internal diamoter. 
Fic. 2.—TooTHED Disc FOR Drum ARMATURE. 


We must now determine the dimensions of the core. The 
primary and fundamental dimensions are the virtual external 
diameter, the virtual internal diameter, and the net length. 
It wil be well, before proceeding further, to define these 
terms. By the virtual external diameter is meant, in a plain 
armature, the actual outside diameter of the core; in u 
toothed armature, the diameter measured at the bottom of 
the teeth ; and in an ironclad armature, the diameter at the 
bottom of the perforations. By the virtual infernal. diameter 
is meant, in unventilated drum cores, the actual diameter of 
the hole in the core ; in ring and ventilated drum cores, thc 
inside diameter of the effective iron as measured over the 
ventilating aperture, or apertures, a8 the case may be (figs. 1,2 
and 3). The net length is, of course, the actual length of iron 
in the core. The actual length of the core is usually about 
10 per cent. greater than the ret length, the increase being 
caused by the insulation between’ the discs (varnish, paper, 
* inguline," or other insulating medium). The ratio of the 
internal to the external diameter of the core suitable for any 
given type of machine may be obtained from the formula :— 


d, — (* — 7 d. di = virtual internal diameter, 4 = 


65 for drum armatures and *95 for rings; and d = virtual 


— 
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external diameter of the core. The ratio of the length of 
the armature to its diameter is a matter that depends largely 
upon the ideas of the individual designer ; but it should be 
borne in mind that by employing a core of large diameter, 
and thus keeping the length short, the shaft will be more 
rigid mechanically, whilst, on the other hand—and this 
applies especially to drum wound armatures—the greater the 


d, virtual external diameter; di, virtual internal diameter. 
Fic. 3.—' IhoNCLAD" Disc rok Drum ARMATURE. 


length in proportion to the diameter the less idle wire will 
there be on the armature. The following table, which gives 
the maximum net length of core in terms of the virtual 
diameter, which it is advisable to use, will serve as a guide 
in this matter :— 


rr — — — oe, ry —— 


Maximum permissible net 


No.of | | Maximum permissible net 

magnet : length tor | length for 

poles. | drum armatures. | ring armatures. 

-—-— =r- — — — — -e — — | I I — 

2 2 diameters (virtual), — 1 diameter (virtual), 
4 1 diameter is 5 5 * 
6 | 6 „ i [ Cd. g i 
8 5 » ” "25 n » 


— €- c — r — ees a ah os . iim mw en — — — 9 s = 


The actual dimensions of the core can now be determined. 
This may be done, in the first instance, by means of one of 
the formule given below. After getting the size of the core 
(approximately) by this means, its length can then be altered 


in accordance with what the later calculations show to be 


necessary. 
: 9 tput in watts 
bor net. PN a 
S ( 450 r. pm x number of poles x f£ 
output in k. H. p. 
r. p. m. x number of poles x + 
| = net length of iron in armature; d = virtual ex- 
ternal diameter of core; d, — virtual internal diameter of 
core; and £ is a constant, the values of which are as 
follows :— ‘ 


For motors: J (4 — d) = 


Drum Ring 
armatures. armatures. 
k = ‘02000 052000 for dynamos. 
*000027 *000070 for open- ty pe motors. 
000021 000056 for protected - type motors. 
000018 000047 for enclosed-ty pe motors. 


These formule, which are applicable to machines having 
any number of poles, give a good idea of the size of arma- 
ture core (consistent with good commutation and cool 
running) which is necessary for any machine of a given 
output. 

All drum armature cores for machines, running at usual 
speeds, of outputs of 10 kilowatts in the case of a 
dynamo (or its equivalent output in brake horse-power 
if & motor) and over, should be ventilated, either by 
means of ventilating ducts running parallel to the shaft, 
or else by mounting the core on an internal spider. 
There are several forms of ventilating ducts. A common 
and good method is that shown in fig. 2. A some- 
what cheaper plan is to have a number of slots punched 
round the hole in the core disc, the width of each slot being 
the same as the width of the feather key on the armature 
shaft (see fig. 4). Into one of these slots the feather key 
on the shaft fits. For the larger sizes of drum armature, 
the best method of ventilating the core is to mount it ring- 
armature-fashion on an internal spider (fig. 3). 

If the armature core is to be of the toothed type, we must 
now consider the design of the teeth—a more important 


Approximate number of armature sections 


matter, by the way, than it is generally considered to be, 
There are several points that merit attention when deciding 
upon the proportions of the teeth. The first dimension 
that we require is the length of the teeth. In order to 


allow ample room for the conductors, the slots (or perfora - 


tions, if the disc is of the ironclad type) should be about 
125 (d — dh) in radial depth (4 being the virtual external 
diameter of the core, and / the virtual internal diameter, as 
before). This agrees well with good average practice, and 


) 


N 
Y 


4, Shaft; k, key. l 
Fic. 4.—VENTIDATED Drum Disc, WITE OVERHANGING TEETH, 


it is neither necessary nor expedient to make them much 
deeper than this. The number of teeth on the core is usually 
the same as the number of sections in the armature, and 
should be such that the total number of conductors can be 
divided up so as to get an equal number of conductors in 
each section. A rough idea as to the number of sections 
suitable for a given armature may be obtained from the 
curve shown in fig. 5. It remains now to determine the 
relative width of the teeth and the slots. Here it will be 
well to enumerate some of the advantages and disadvantages 
of wide versus narrow teeth. It is assumed, of course, that 
the sides of the slots will be parallel, as shown in figs. 2 
and 4. The wider the teeth and the narrower the slots, the 
greater will be the mechanical strength of the teeth, and the 
less the hysteresis and eddy-current losses in them, The 
less, too, will be the mechanical drag on the conductors, 


200 


150 


Virtua! diametcr of armature, in inches 


Fia. 5.— CURVE SHowING SUITABLE NUMBER OF ARMATURE 
SECTICNS. 


in which there will also be less eddy-currents. Never- 
theless, the teeth are sometimes made narrow in order 
that the strength of the reversing field may be in- 
creased, thus ensuring good commutation. This is bud 
designing, it being much better to increase the length of 
the air-gap instead, and so avoid the hysteresis loss attendant 
on the use of very narrow teeth. Besides this, when the 
teeth are too narrow, difficulties are introduced in punching 
out the slots ; and when finished, the discs require more care 
in assembling. On the other hand, the width of the slots 
cannot be reduced indefinitely, or there will not be gufficiert 
room for the insulation and conductors. These considera- 
tions, and the criterion of experience, point to a width of 
elot which is about equal to the width of the tooth at the 
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outer circumference of ‘the core. The width of the slot at 
the circumference of the core should never exceed 1:5 times 
the length of one of the air-gaps; otherwise the eddy- 
currents induced in the magnet poles by the movement of 
the teeth will cause an appreciable loss of power, with 
heating of the pole-pieces. The teeth are sometimes made 
to overhang the slots at the circumference (fig. 4), but this 
is not advantageous, as it increases the self-induction of the 
coils, and is a very undesirable feature if former-winding is 
to be used. It isa good plan to have the corners of the 
slots filled in with a small radius at the bottom, as shown in 


! 7 in : | $ t " 


Note the radius. 


Fia. 6.—D&gTAIL OF ARMATURE TEETH. 


detail infig. 6. "This increases the section of the iron in 
the teeth where it is most needed, and reduces the hysteresis 
and eddy-current tosses; besides imparting mechanical 
strength. Some manufacturers, instead of having the 
slots punched in the core discs before assembling them, 
prefer to assemble them on the spider or shaft first, and then 
mill out the slots afterwards. ^ This is not to be recom- 
mended, as the teeth cannot then be relied upon for being 
of uniform thickness. Moreover, this method necessitates 
dismounting the stampings afterwards to take off the burrs 
caused by the milling. 

Most makers seem to be agreed as to the best thickness 
for discs of a given diameter. The thicknesses of disc 
iris generally obtain in modern practice are tabulated 

oW :— 


Virtual diameter of discs. Thickness of discs. 


Up to 30 in. 025 in. 
From 30 in. to 48 in. 03125 in. 
'0375 in. 


„ 48 in. „ 00 in. 
i ? , 


The magnetic induction isa quantity that varies but 
slightly in the machines by different makers. In a well- 
designed machine, the induction in the armature core will not 
be much less than 60,000, nor much more than 80,000 lines 
persq.in. The mean average induction in the teeth will 
be somewhere between 100,000 and 130,000 lines per sq. in., 
the heavier inductions being used most in generators for 
electric traction. "The induction and permeability of the 
teeth at one-third of the distance up from the roots (see 
fig. 7) may be taken as a close approximation to the mean 


Root of tooth. 


The line n ^ indicates where tho cross.sectíótidl area of the teeth should be 
calculated, in working out the mean average induction and permeability in them 
6 = depth of slot). 

Fia, 7. 


average induction and permeability. If the magnetio in- 
Octions are much lower than those given above, the field 
magnet will not be powerful enough relatively to the arma- 
ture. If, on the other hand, the inductions are much 
higher than the maximum values given above, there will be 
undue losses in the core, causing heating and reducing the 
efficiency of the machine. 

For multipolar machines, the induction in the armature 
core and teeth should be slightly lower than in bipolar 
machines; in fact, it may be taken as a general rule that the 
greater the number of magnet poles the lower should be the 
induction in the armature core. With regard to the 
induction in the ait-gap, it is important to remember, 


when dealing with toothed cores, that there is a 
magnetic fringe at the side of each tooth as shown 
diagrammatically in fig. 8, which makes the effective area of 
the air-gap greater than it would otherwise be. This fringe 
virtually increases the area of the air-gap by an amount 
equal to the product of the length of the polar face 
(measured parallel to the shaft) and the length of the air- 
gap, foreach tooth under the pole. This is correct where 
the air-gap is less than the width of the slot at the circum- 
ference of the core ; where it is equal to, or greater than, 
the width of the slot, the area of the air-gap is reckoned as 


Fic. 8.—DiAGBAM SHOWING MAGNETIC FRINGING ON TEETH. 


if the armature core were a plain one. The increase in 
the effective area of the air-gap, due to the magnetic fringing 
of the teeth, is generally considerable ; and it should there- 
fore be carefully taken into account. 

Finally, while it is necessary, in designing the mechanical 
details of the armature core, to make provision for bolting 
up the discs fairly tight in order to ensure a sound mechanical 
job, yet it is not advisable to subject the discs to any more 
pressure than is really essential, as the pressure increases the 
hysteresis loss, If bolts are used for the purpose of clamping 
the discs together, the holes in the discs through which the 
bolts pass should not be near the periphery. Preferably the 
bolts should’ not pass through holes in the discs at all, but 
through the centre of the discs; otherwise eddy currents 
will be generated in them and cause needless heating—to say 
nothing of the reduced efficiency occasioned by the waste of 
energy. Sometimes, when bolts are passed through holes in 
the discs, they are insulated therefrom, and also insulated 
from the armature end-plates, or spiders, as the case may be. 
By this means, the generation of eddy-currents in the bolts 
is avoided, but it is a troublesome and expensive method of 
construction. In very large sizes, it is well, for the sake of 
convenience—both in punching the discs and in building 
the armature—to have each disc made up of several 
sections instead of having it punched out in one piece. 


BUSINESS NOTES. 


——j—0 T 


Colliery Plant.—Messrs. A. Hirst & Son, Lnited, 
Crescent Works, Dewsbury, have just secured from Messrs. CL ilde 
and Roland, mining engineers, Wakefield, an order for an electric 
hauling and pumping plant, to be installed at the Manor Haigh 
Moor Collieries, Wakefleld. The plant will consist of a steam 
engine with 18 in. diameter cylinder, 50-Kw. dynamo, 60-H r. 
motor, and a large hauling gear; also a set of three-throw ram 
pumps driven direct by motor, and 1,800 yards of heavy cable. 'l'he 
tirm, who are busy at present, have just supplied sinking gear, haul- 
ing plants, and motors for pumping purposes to several other 
collieries in the Dewsbury and Wakefield districta. 


Westinghouse Works.—A party of influential gentle- 
men from South Australia, including Sir Edwin T. Smith and Mr. 
Arthur W. Ware, ex-mayor of Adelaide, visited the Westinghouse 
Works, Trafford Park, the other day, and made a tour of the new 
workshops. Before returning home several of the party intend to 
visit America, and propose to study the principal electrical manu- 
tacturing works there. It will be remembered that quite recently 
Adelaide embarked on a very large tramway scheme, the contract 
forthe whole of which went to the British Westinghouse Company. 
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Electrical Wares Exported. 


WEFK ENDING Aud. 20th, 1901. 


WEEK ENDING Avua. 10TH, 1902. 


Adelaide T . Value £88 Adelaide  .. 25 „ Value £154 

3? X Teleg. cable. . =s 456 Alexandris oe oe er ee 51 
Alexandria .. — ..  ..  .. 36 | Antofagasta, Teleg. mate. 650 
Bergen. Submarine cable .. 8,0€0 Auckland ee ís .. 217 
Bombay .. .. .. .. 20 | Bangkok .. 781 
Brisbane ee ee oe ee 46 Bombay es ee ee oe 560 
Buenos Ayres, Teleg. wire 875 Buenos Ayres 23 T „ 18 
Calcutta .. |... «2 .. 292 » Teleph. mat. 110 
Cape Town oe oe ee ee 438 Calcutta oe ee oe 1,156 

"P Elec.tramcars . . 2,200 Cape Town .. ex s 896 
Christiana. Teleg. wire č 81 Channel Islands .. 95 PM 62 
Colombo 67 | Copenhagen.. 704 


Demerara. Teleg. mat.. i ` . 865 
Fanning Island. Teleg. cable 850,000 
Gothenburg. Teleph. cable . 183 


Copenhagen, Teleg. wire 5 25 
Demerara .. ES a „ 110 
Durban M es .. 226 


Fast London os oe .. 49 Hamburg. Teleg. mat... 85 
Flashing .. .. « .. 3999 | Hong Kong. « M 
F remantle —.— oe es ve 285 Melbourne oe oe se ee 683 
( u&yaquil eo ee ee U 85 New York . oe oe ee 18 
Hong Kong., ae e « 2 Ostend bu. ae “ase ee oc OTE 
Lyttleton .. ee oe oe 75 Rio de Janeiro. Teleg. mat. .. 2,600 
Madras ce 222 * — 0 St. Lucia. Teleg. wire .. 44 
Manilla - ee oe ee 10 Shanghai ae ee ee ee 19 
Melbourne. es pe ve ee 518 Sin pore ‘ve 2 2 ‘ee ee 217 


Ostend ee ec ee ee 50 By ney ee ae oe ee 1,419 
Perth 8 * ee ees ee ee 160 55 Teleg. mat. oe ee 206 
Port Elizabeth „ „ „„ GA Wellington TU 
Rotterdam. Teleg. mat. T 20 
Rouen .. 198 


St. Petersburg. Teleg. mat.. 200 

5 Teleph. appar. .. 816 

Shanghai m ia .. 400 

Stockholm. Teleg. wire 97 

Bydney ae es es . 548 

Wellington. - gs xs 39 
Total 210,569 Total "T £860,194 


Foreign Goods Transhipped. 


Rio de Janeiro, Teleg. wire Value £158 
Sydney. Elec. lamps .. 170 


| Total .. £828 


— 


Portable Testing Set.—A testing set which will 
measure up to 500 amperes at 300 or 500 volts, and weighs less than 
12 lbs., may well be called “ portable.” The accompanying illus- 
tration, fig. 1, shows such a set, as constructed by Messrs. Everett, 
Edgcumbe & Co. It measures 9 in. x 73 in. x 5 in., including all 
shunts and resistances, and has four ampere ranges and four volt 
ranges, so that equal accuracy is attainable, whether it be a glow 
lamp or a 200-H.P. motor that is being tested. The set consists of 
two sensitive dead-beat moving-coil instruments side by side in 
one case. One is used as a voltmeter, and by means of series 
resistances connected to a number of terminals, can be used for 
various ranges. The other instrument is used as a millivoltmeter, 
and gives a full detlection for about ‘1 of a volt. The current to be 
measured is sent through one or other of the four shunts, according 
to the range required, and the resulting potential difference at the 
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shunt terminals is read on the millivoltmeter, which is so graduated 
as to read direct inamperes. Forall ordinary purposes, the result 
so obtained will be found quite sufficiently accurate, but where 
extreme accuracy is required, a slight correction for temperature 
should be made in the case of the ammeter, and for this purpose a 
thermometer is fitted inside the ammeter case. A further advantage 
of the method is, that the leads carrying the current to be mea- 
sured need not be brought up to the instrument itself, as it is merely 
necessary to put the shunt in circuit at any convenient point, and 
to connect its terminals with those of the instrument by means of 
the flexible connecting leads which are provided with the set. 
These leads are provided with plugs, so that the connection is 
instantly made. The needles.are finely pointed, and mirrors 
nre let into the scales, so that very accurate readings can 
be taken. Besides extreme accuracy and portability, this set 
possesses a great advantage over all those in which only 
ope instrument is employed to read both amperes and volts by 
means of a commutator, in that both quantities can be read 
gimultaneously ; this is an absolute necessity, unless the load is per- 
fectly steady, as is unfortunately seldom the case in practice. 
Owing to the coils being wound on copper frames moving in a 
strong magnetic field, the movements of the needles are dead-beat, 
so that they come to rest instantly. The uses to which such a set 
can be put are innumerable, as besides the measurement of current, 
voltage or power, resistances can be measured and rough insulation 


tests made. Low resistances, such as armature coils and the like, 
can be measured with great accuracy by its means, whereas their 
measurement is as a rule a matter of considerable difficulty. The 
set should certainly be found very useful and convenient. It was 
shown by the makers at the recent Tramways Exhibition with 


various other types of portable instrument. The accompanying figure 
shows one of the latter—a portable moving-coil voltmeter (fig. 2.) A 
similar instrument is made for cell testing, which has a scale of 3 in. 
for th volt, reading from 1'5 to 3 volts, and also acts as a pole 
indicator. 


Exhibition.—In response to an invitation sent to us, we 
went the other day to have a look round at the Ironmongery, 
Hardware, and Electrical Trades Exhibition and Market, at the 
Agricultural Hall. We made our way carefully among the stands, 
and in the course of our search occasionally found something of 
electrical interest sandwiched in between beds and baths, pots and 
pans, wash-ups and wine-bins. 

The Simplex Steel Conduit Company were there with their elec- 
tric conduits, and the Conduit and Insulation Company had one of 
the neatest shows in the place. The Dowsing Company's familiar 
electric radiators, the Portable Electric Light Company's lamps and 
“ Euston " radiators, Messrs. Kaye's oil cans, nnd Messrs. Keith and 
Blackman's electric ventilating fans were in evidence. Brass steam 
fittings were exhibited by Messrs. Hunt & Mitton, india-rubber 
pipes and mats by Messrs. Sheath Bros., tools by Mr. Evans, of 
Sheffield, and the Union Electric Company had their excellent 
stand of dynamos, motors, Flame arc lamps, and so on, which will 
be remembered by those who visited the recent Tramways 
}ixhibition. The exhibit includes several of their new V type 
motors, a variable periodicity motor- generator, and an anti- 
vibrator frame carrying a 10-H. p. motor, and a large dynamo for 
converting 180 H.P. Messrs. Falk, Stadelmann had a big 
exhibit, but it consisted mainly of gas and oil fittings. We 
learnt from the representative in charge that this firm's new 
electrical branch and showroom in Farringdon Road is now com- 
pleted. Messrs. Matthias Spencer & Sons, of Albion Stee] Works, 
Sheffield, had a collection of their steel manufactures, especially 
their new “Evolo” air-hardened steel for heavy turning and 
planing, a metal which will stand a white heat without burning. 
Silver steel files are made a special feature of by this firm, and we 
understand that in this line the British manufacturer can stand his 
ground without the least fear of the competition of the foreigner. 
Magnet steel for telephone instruments, meters, &c., are also amongst 
Messrs. Spencer's manufactures. Messrs. W. F. Dennis & Co. 
exhibited their wires, chains and fittings; Mr. H. W. Loosemore 
showed some electric fittings; and the Renewable Electric Lamp 
Company had their processes on view. ‘‘ Eucalyne polish was to 
be seen at the stand of the American Wringer Company, of 56, 
Southwark Street, S.E. It is an excellent polish for the woodwork 
of telegreph and other scientific instruments. Mr. James Dickson 
showed his dynamo brushes and many other things. Only two 
other exhibits call for mention here. The Consolidated Telephone 
Construction and Manufacturing Company had a full assortment of 
their various telephone apparatus, electric testing instruments, 
switchboards, and circuit-breakers, all of which are quite well 
known to our readers, There wasalso a capital showing of telephone 
apparatus by Messrs. L. M. Ericsson & Co., Limited, to some of 
whose manufactures reference is made in another column. Electric 
light fittings were conspicuous by their absence from this 
“Electrical” Exhibition. The ironmonger and hardwareman do 
not appear to have a very real connection with the electric lighting 
business judging from this collection of materiale. The Exhibition 
closes to-day (Friday). 


Imports of Foreign Electrical Goods.—The returns 
now available show that the imports of foreign electrical goods and 
apparatus into this country reached a total last month of £51,568, 
as compared with £71,709 in June last and £42,107 in July, 1901. 
So far asthe year has gone, there has been a noticeable To 
in these importa, the total for the seven months ending with July 
being only £407,279, as contrasted with £595,073 in the first seven 
months of last year, 
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The Omnigraph.—The difficulty of learning the Morse 
sounder, which ordinarily necessitates the co-operation of a capable 
tor to send the signals, appears to have been practically 
abolished by the introduction of an instrument for sending letter- 
signals and messages for any length of time, in infinite variety, and 
with perfect uniformity. This instrument, for which the Stewart 
Electrical Syndicate, of 57, New Compton Street, W.C., are sole 
agents in this country, consists essentially of a metal disc, the edge 


Travelling Electric Lamps.—An ingenious device 
has been brought out by Messrs. Thomas Laurie & Co., of Falkirk, 
to facilitate the use of portable electric lamps while obviating the 
drawbacks attending the trailing of long flexible cords over the 
floor. Briefly, the cord is suspended in loops from small bobbins, 
which slide along a stretched nickel-plated steel wire. The system 
is! clearly shown by the accompanying illustrations. Further, to 
retain the advantages of the lamps for use under benches, &c., a 
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THE OMNIGRAPH. 


of which is serrated, and, when slowly rotated, causes a contact 
maker resting against it to close and open the circuit of a simple form 
of sounder. The disc can be turned by hand at any desired speed, 
and the serrations are arranged so as to form the lettera of the 
alphabet. The apparatus includes a sending key, by meansof which 
the signals can be repeated by hand. A more complex form of the 
instrument carries 15 message discs, operated by simple mechanism, 
which brings them successively into action without a pause; the 
discs can be interchanged and otherwise relatively moved, so that 
an infinite number of unanticipated messages can be got. This 
apparatus is arranged for driving either by hand or by a motor. 
The transmitter can also be bad separately, without the sounder 
and key, if desired. Undoubtedly the device will fill a long-felt 


* 


want in schools of telegraphy. | 


Electric Launehes,—The Ray Mead electric launch 
which, as we mentioned last week, has been presented tothe Prince 
of Wales by Sir Whittaker Ellis, was designed, built and equipped 
by Mr. Kerbey Bowen, of Island Works, Twickenham-on-Thames. 
She is 60 ft. long by 10 ft. beam built of mahogany, with teak 
saloons ; the main saloon is 17 ft. long, and the pantry and waiters’ 
quarters (which are directly behind this) are 10 ft. long, which, with 
the overhang at each end of the saloon, gives a top deck length of- 
over 30 ft. She is the largest electric launch now on the Thames, 
and is fitted with 80 specially-constructed accumulators, with a 
capacity of 400-ampere hours at 60 amperes discharge; the motor is 
wound for 80 amperes at 160 volts, and runs the launch at 60 
amperes and 160 volts, at a speed of 9 miles per hour. The whole of the 
electrical equipment is under the floor, leaving the entire length of 
floor deck free from any obstruction to passengers’ movements. 
The launch is steered and controlled from the forward end of the 
saloon deck, the controller being Kerbey Bowen’s special type, 
giving two movements ahead and two astern. At half speed the 
cells are in parallels of 40 cells, and at full speed are all in series. 
We understand that the first Ray Mead electric launch was built by 


Mr. Bowen some 14 years ago, and is still running well. She is 56 fl. 


long by 10 ft. 6 in. beam, and has been in constant service during 
that period. She was engaged for several seasons by Sir J. 
Whittaker Ellis, previous to his plaeing the order for the above 
new launch, which is now used by the Prince of Wales. Mr. Bowen 
has supplied electric lannches to the Czar of Russia, the King of 
Portugal, and to Herr Krupp for the German Emperor; also for 
taly, Siam, and other places abroad, while about 100 launches have 


5 built by him for Thames use and for coasting and other service 
ome. 


Books Received, — Universal Directory of Railway 
Limited. 10 London: The Directory Publishing Company, 
í Technical Education Return. (Application of Funds by Local 

uthorities).” London: Eyre & Spottiswoode, 1902. 1s. 1d. 
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“stretching pendant” has been devised; by coiling the flexible 
round a stout rubber core, the pendant is made capable of extension 
to more than double its normal length. One of the figures shows also 
the patent adjustable hook in use, permitting of the suspension of the 
lamp at any desired height, with instantaneous adjustment. The 
sole agents for these devices are Messrs. R. Woods & Co., of 
Sanctuary House, Tothill Street, Westminster, who also represent 
the Keighley Electrical Engineering Company for motors, dynamos, 
&c., a8 their sole agents in the South of England, and act in the 
same capacity (exclusive of London) for the Liverpool Electric 
Cable Company, Limited. 


Bankruptcy Proceedings.—A receiving order has been 
granted on the petition of a creditor against J. F. Worthington and 
G. Nuttall (J. Worthington & Co.) electrical engineers, Foundry 
Works, Hanley. p | 

Notice of intended dividend is given by G. H. Bentley, electrical 
engineer, Earlstown. August 30th is the latest day for proofs to 
be received by C. J. Dibb, official receiver, Byron St., Manchester. 

Mr. Anderson, electrical engineer, of Tonbridge, appeared for 
bis public examination at Tunbridge Wells Bankruptcy Court on 
Friday. Debtor stated that he had fora partner a Mr. Perkins, 
and debtor received & salary for managing the electric business. 
The original idea was to work the business by means of a syndicate. 
The examination was closed. 


Dissolutions and Liquidations. — The Electric 
Lighting Boards (British Manufacturing Company), Limited, has 
unanimously decided to go into voluntary liquidation, and a re- 
construction scheme is now on foot in which both the creditors and 
the shareholders in this concern will be protected. The original 
Electric Lighting Boards Syndicate, who were the debenture 
holders of the British Company, have appointed a receiver to 
protect the assets and carry on the business in Great Britain for the 
present. The position of the British Company in no way affects the 
foreign concerns dealing in the same system. There is a reference 
to 05 matter in our Notes to- day. 

r. L. N. Burt has retired from the firm of Messrs. Preatwich and 
Burt, electrical engineers, of Kingston-upon-Thames, and the 
business will be continued alone by his partner, Mr. E. E. 
Prestwich. 

The South Shields Electrical Engineering Company, Limited, is 
winding-up voluntarily with Mr. M. Stainton, of 18, Grainger Street 
West, Newcastle, as liquidator. 

Creditors of the Davy Electrical Construction Company must send 


, details of debts, &c, to Mr. G. Frampton, 37, Casselden Road, 


Harlesden, N.W., the liquidator, by September 26th. 
The Southern Electrical Installation and Wiring Co. is winding- 
up voluntarily with Mr. W. J. Larcombe, of Hastings, as liquidator. 
Mr. J. G. Irving and J. S. Plumtree (Irving & Plumtree, elec- 
‘trical engineers, 12, Canal Street, Nottingham) have dissolved 
partnership. Mr. Irving attends to debts. 


« 
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A New Enclosed Arc Lamp.— There is undoubtedly a 
large field for a lamp to operate singly on 200 to 250-volt circuits, 
giving a quality of light equal to that obtained with a series lamp. 
A lamp operating singly within these limits of voltage with a 
small current and an arc of about 150 volts has been used to some 
extent, and has proved very satisfactory for certain classes of work ; 
but the combination of small current and long arc gives a purple 
tinge to the light, which is sometimes considered objectionable. 
The British Thomson-Houston Company, Limited, of Rugby, have 
brought oyt an enclosed arc lamp for single operation on high 
voltage direct current circuits, which is claimed to be quite as 
efficient as the long-arc lamp, and to give a perfectly white light equal 
in quality to that from a standard 5-ampere 80-volt arc. To obtain 
these advantages it is necessary to divide the voltage equally 
between two arcs, and this is done in the B.T.H. ''Twin-Carbon ” 
lamp. The standard lamp takes 22 amperes, and the two arcs are 
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Catalogues and Lists.—Merssrs. WALLACH Bros., of 
57, Gracechurch Street, E.C., have just published the “K” section 
of their catalogue in which prices and details are given of a number 
of enginering novelties, such as tool-grinding and sharpening 
machines, small drilling machines, whitewasbing machines, &c. 

The La4HMEYER ELECTRICAL Co., LiMwITED, have issued a well- 
illustrated pamphlet containing a description of their continuous- 
current dynamos for direct coupling. The pictures show a 1,000-xw. 
set erected at Gersthofen for electro-chemical work, some 800- 
H.P. steam dynamos erected in Kassel, and others of smaller sizes at 
Velten, Rombach, Gotha, &c. 

The Sum ELECTRICAL Co., LIMITED, has brought out a list of 
electric fans for the 1902 season. i 

The MrTaLLIC SEAMLESS Tuse Co, of Wiggin Street, 


Birmingham, have placed before us a catalogue of their metallic 
steel conduit and accessories for electric wiring purposes. The list 


British Tsomson-Hovston New ENCLOSED ARC LAMP, 


in series, with 80 volts at each arc. "The controlling mechanism is 
very simple, consisting of & steadyiug resistance and a pair of 
magnets connected in series with the two arcs across the 200 to 
250-volt line. A single armature operates the clutches for both 
carbons, so that both feed together, and it is impossible for one arc 
to rob the other to an appreciable extent. The carbons are placed 
very close together, so that to the observer the effect is the same as 
if the light emanated from asinglearc. Eleven millimetre carbons 
are used, and with 12-in. upper and 5-in. lower, the lamp will 
burn 130 to 150 hours with one trimming. The greatest attention 
has been paid to the mechanical construction of the twin-carbon 
lamp. It has been designed along the same lines as the other 
B.T.H. enclosed arc lamps, and is really only a new combination of 
parts of a standard mechanical design. All lamps are weather- 
proof and have solid copper casings. No sliding contacts or springs 
are used, and all parts of the mechanism are readily accessible for 
inspection or repair. The twir-carbon lamp is considered to offer 
special advantages in cases where the consumers’ supply is being 
changed from 100—200 volts alternating to 200—250 volts direct. 
Alternating lamps operating in multiple can be replaced by twin- 
carbon lamps without changing the wiring or the arrangement of fhe 
lamps. 


Railway Directory.—Zhe Universal Directory of Rail- 
way Officials for 1902 has been issued (Directory Publishing Com- 
pany, Limited, 3, Ludgate Circus Buildings, E. C. 102). It now 
includes practically all of the tramways worked by electricity in 
the United Kingdom, and the officials connected therewith. It is 
a most serviceable book for all who wish to have at hand the names 
and officials of all the great railway systems of the world. 


Schuckert Rock Drills.—On Friday, the 25th ult., 
official tests were made at the Diisseldorf Exhibition on dif- 
ferent rock-boring machines, and the Schuckert combined electric 
aud compressed air percussion drill was found to show better results 
than thote of any other of tho competing firms. 


abounds in illustrations, and gives prices of the different details in 
table form. The list will, no.doubt, be serviceable to most electric 
lighting contractors and dealers. 

Messrs. MARRTAT & PLACE, of Hatton Garden, send us a revised 
list of their “ M.P.” ironclad switches, fuses and circuit breakers. 

The CowBURN SaFETy VALVE Co., of Ambrose Street, West 
Gorton, Manchester, have issued some new circulars detailing their 
dead-weight safety valves, injectors, water lifters, ejectors, &c. 

Messrs. BHANLAND, PERKIN & Co., of Leeds, are sending out 
lists of a small automatic machine for sawing cold iron and steel. 

The ErnrcrRICAL Company, LiMiTED, is circulating a list of 
reduced prices for Nerast lamps. 

An August list of stock motors and generators has been sent ont 
by Mzssnas. RoxcE, LiMtrED, of Manchester. 

The B.T.H. Company’s latest lists are:—No. 130, slow and moderate 
apeed motors of type CE; No. 131, motor-driven air compressors ; 
No. 132, GE 58 traction motor. All are, as usual, admirably 
arranged, well illustrated and excellently printed. 


Japan.—Two-thirds of the electric light plant, value 
£6,938, and all the submarine telegraph cables, value £5,102, 
imported into the ports of Shimonoseki and Moji (Japan) during 
the year 1901, Consul Playfair reports, were supplied by Germany. 
Tbe machinery for loading and unloading ehips or railway wagons 


at the quay of the Imperial Japanese Government Iron and Steel . 


Worke, Wakamateu Harbour, consists of two 14-ton electric movable 
portable cranes, one 25-ton fixed quay crane, driven by electricity, 
and one 10-ton shear-leg, hand worked. The ground occupied by 
the steel works is about 248 acres. The various buildings are all 
lighted, both outside and inside, by electric light, about 120 arc and 
1,000 incandescent lamps being used. Steam, electric, and hydraulic 
power are used in the works: all the machinery, with the exception 
of the electric cranes, which were made in America, it is stated, 
was imported from Germany. E 


(Continued on page 311.) 


7 m7 « SS CURL. 


———À  ü — BÓ — ^ 22 ] 
Vol. 51: No. 1,001, Avaver 22,1902] THE . ELECTRICAL : REVIEW: 807 


THE WOLVERHAMPTON EXHIBITION. 


(Continued from page 271.) 

Ar the back of their main board Messrs. FERRANTI exhibit 
two three-phase extra high-pressure panels, comprising three- 
phase bus-bars, ammeters, oil-break switches, oil-break fuses 
and cablé receivers, each of these being suitable for a maxi- 
mum capacity of 600 Kw. 

` The three-core cable is brought i in at the bottom of the 
board through a special receiver, ‘which separates the 
conductors from one another, and serves the purpose of 
sealing the end of the cable. Each lead is fastened to a 
terminal, which is connected to the several fuses, switches 


and ammeters in the panels. 


FERRANTI TuHREE-PHASB SWITCHBOARD. 


At the top of the board the high-pressure bus-bars are 
arranged, and for isolating purposes a special expansion plug 
is provided, which makes the connection between the fitting, 
corresponding to the panel below, and the bus-bars ; this 
Plug can be withdrawn by an insulated handle without fear 
of shock, 

The handles of the switches, which are of the oil-break 
pattern, are coupled together, so that the circuits of all three 
Thes may be closed simultaneously. A locking-off panel 
is fitted, which entirely prevents the possibility of closing 
the switch whilst the panel is in position. 
 Süfmounting the board ate voltmeters and synchronisers. 


each of these instruments being protected by oil-break - 


fnees of the small pattern. 


The entire board is so arranged that it would be a 


difficult matter for the most careless attendant to receive a 


shock, shonld he stumble against the frame work. To still 
farther safeguard the interesta of those operating the board, 


FERRANTI MULTIPLE On- BRRAK BWTITCE. 


glass plates are fitted to the switch panels. The panels on 
view merely represent a small section of this type of board, 
which Messrs. Ferranti have installed in many of the most 
important three-phase high-pressure stations in this and 
other countries. 

Close by is an example of the Ferranti multiple oil-break 
switch. This switch, as shown in the above illustra- 
tion, is made suitable for alternating current pressures 


PEEBLES GEARED SHor MOTOR. 


between 7, 000 and 15,000 volta, the i one illustrated having 


a maximum capacity of 1,000 Kw., The switch Comprises 
E 
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a porcelain box containing the auxiliary contacts C, and remain in porition, and current passes round them alone. 


projecting from each end are the handle 4 and main con- On moving the lever to the full “off” position, a spring, QN 
which has been put in tension during ~ 


the operation, expends its energy in quickly 
throwing the auxiliary blades from their 
contacts on the uplifting of a catch. The 
final break of the auxiliary blades takes 
place under oil, with which the entire box 
is filled. The switch is fitted with a. 
synchronising contact, which is brought. 
into action by moving the lever to a 
mid position, half way between “on” 
and “ off." i; f 
The complete switch is provided with 
runners, which enable it to be slipped in 
and out of ite panel, sbonld necessity 
arise, the replacement of one switch by 
another taking but a few minutes. | 
Switches of this type are in daily 
operation on switchboards of Messrs. 
Ferranti’s make in the generating and 
sub-stations of the Midland Electric Power 
Corporation, whilst large orders are in hand 
for a number of power schemes generating 
two and three-phase currents. 
Other of Messrs. Ferranti’s exhibits are | 


transformers, rheostats, fuses, meters, &c., 
and the connecting and piston rod of one 
of their engines for the L.C.C. tramway ^u 
power station. s 
Messrs. D, BRUCE PEEBLES & Co. have 5 
a large exhibit of direct- current and three- 
phase electrical plant, of which the principal - 
feature is their direct-coupled set, consist- 
ing of a 550-Kw. traction and lighting 
generator, alternatively wound so that it can 
run either as a shunt machine for lighting, 
at 460 to 500 volts, or as a compound- 
wound machine for traction, at a pressure 
of 500 to 550 volte. The generator is run- 
ning on the Exhibition load daily, and is 
quite sparkless at all ' loads from no load to 
25 per cent. over full load, with fixed brut 
position, the poles being fitted with the 
P.P.P. patent tips for this purpose. 
DNE TY The dynamo is direct-coupled through 
PmgBLES-WILLANS 550 Kw. SAM Dynamo. Messrs. D. Bruce Peebles! standard spider 
| | traction coupling to one of Messrs. Willans 


tacts » respectively. The 
latter couple together two 
contacte arranged at the 
top and bottom of the 
switch slate, these contacts 
being of a massive character, 
and capable of carrying 
continuously the main cur- 
rent of the switch. The 
auxiliary, contacts within 
the box afe arranged on an 
ambroin barrel in such & 
manner as to complete the 
circuit through a number 
of clip contacts fixed to 
the sides of the porcelain. 
On opening the circuit these 
blades leave the small con- 
tacts and provide 14 breaks 
in series with one another. 
The moving contacts form 
no part of the circuit 
when the switch is open, 
and merely act as bridging 
pieces when under current. 
The operation of the switch 
is as follows :— 

If the switch is in the ^" ^5» c7: 
“ on” position, the hand A 
is moved by means of a gy c.f m ur" MI mE 
con (not howa): sinh causes thé main contacts B and Robinson’s 8 T triple-expansion engines, running 


to come clear of the clips. The ‘auxiliary contacts still at 270 revolutions per minute. A good view of the seb 15 
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THAREE-PHASE 100 Kw. ALTERNATOR AND EXCITER. 
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shown in the foregoing illustration. The engine is that all points of the armature at the same potential are in 
designed to give 835. I. H. P. with 180 lbs. steam pressure, direct metallic connection, thus distributing the load evenly 
whether condensing or not; the crankg are at 120°, and all mx l 

the brasses are in constant thrust. The cylinders are 18°38, 


3 - |  PEBBLÉS GEABED Inpuction Moron. PEEBLES GEARED D.C. Moron. 


3047, and 32°28 in. in diameter, with a stoke of 13°39 in. over the whole armature. The contact surface of each brush 
The mechanical efficiency of the engine is 87 Per cent. at full is about 5 sq, in., giving a total surface at each brush 
load. The brush gear of the dynamo consists of the firm's spindle of over 18 sq. in. | ue 


€ 


‘<< Bmowmrr, LrxpLEv Exaiwm CouPLED TO Dick, Kerr 330-kw, DYNAMO. PE NES 


reactive type of carbon brushes, six of which are mounted The temperature rise of any part of the machine, after six 
on each of the eight brusli/spindles, the dynamo being an hours run at full load, is guaranteed not to exoeed 65° F. 
e,, ase and the full load efficiency of the dynamo is 93*5 per cent. 


The armature is provided with equalising connections, so The combined ‘efficiency of the engine and dynamo is 
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81°3 per cent., and the steam consumption per Kw.-hour, 
coadensing, is 24:5 lbs., or with 100° F. superheat 22-4 Ibs. 

A number of interesting machines are shown at the firm's 
stand; one of these is a P. P. P. standard 150-H P. continnous 


ARBANGEMENT OF PEEBLES MOTOR- GENERATOR. 


current motor, of the maltipolar three-bearing type, with belt 
pulley. Another is a very interesting type of 100-B. H. P. 
geared direct-current motor, of which this firm has made a 
speciality. The motor runs at 600 revolutions per minute, 
and is geared down to 90 on the second motion shaft 


Special attention 
has been paid to 
rigidity in the 


design of this type, 
the centres being 
as low as possible 
and the bearings 
and. bedplate of 
massive construc- 
tion, as shown in 
one of our illus- , 4° 
trations on p. 307. cx 

A 100-Kw. three- 
phase generator, 
wound for a pres- 
sure of 240 volts 
and 50 cycles per 
second, and run- 
ning at a speed of 
600 revolutions 
per minute, is shown in another view. This machine, in 
common with the rest of the three-phase plant, is of 
Messrs. Peebles & Co.'s latest design, under license from 
the Ganz Company, and embodies the most recent 
improvements. 

The central portion of the exhibit 
consists of one of the firm’s standard 
sub-station sets, consisting of a 3,000- 
volt 350-B.H.P. three-phase motor run- 
ning at 415 revolutions per minute and 
42 cycles, to be direct-coupled to a 
standard P.P.P. 250 Kw. traction 
generator, the whole mounted on a rigid 
bedplate. This combination is shown in 
the diagram above; unfortunately, the 
set was incomplete at the time of our 
visit. 

Amongst the minor exhibits is a 
3,000-volt 20-B. H.. three-phase motor, 
direct-coupled to a three-throw ram pump 
of Barclay & Co.'s manufacture; ex- 
amples of the firm’s standard types of 
reduction gear for direct current and 
three-phase motors, which we illustrate 
on p. 309; a standard battery booster, 
electrio winches, &c. 

Mesers. BRowETT, LINDLEY & Co., LTD., 
are showing one of their vertical three- 
crank  triple-expansion engines, of the 
enclosed self-lubricating type, driving a 
Dick, Kerr dynamo of 830-kw. output 
at 820 revolutions per minute, with 
180 lbs. steam pressure, non-condensing. 
The cylinders are 134, 19} and 28 in. 
in diameter, with a stroke of i0 in, 
and are bolted to distance pieces which carry the bored 
guides for the ord- head slippers. The piston rods are of 


steel, 34 in. in diameter, and the connecting rods are fitted 


Toppincron Mansion HoUsE. 
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with big ends of the marine type. The crank pins are 7 in, 
diameter x 10 in. long, and the main bearings are 64 in, in 
diameter, from 8 to 13 in. long. e "dn 

The frame, or crank chamber, is provided with doors to 
facilitate access to the working parts, and a water jacket is 
cast on the top of the frame, which prevents the transmis- 
sion of heat from the cylinders to the crank chamber. 

The steam distribution is effected by means of piston 
valves, and the speed is controlled by a shaft governor act- 
ing on a throttle valve. Oil is supplied to the bearings 
under pressure by means of a valveless pump. 

As may be seen in the illustration on the previous page, 
the set is run without nuts on the foundation bolts, to 
show the steadiness and freedom from vibration of the 
engine, which is exceedingly well balanced. 

The dynamo is of Messrs. Dick, Kerr & Co.'s standard 
type, generating 600 amperes at 550 volts, and is regularly 
run on the Exhibition circuits, It is capable of carrying an 
overload of 50 per cent. without injury, and 25 per. cent, 
for half an hour without sparking, with fixed brushes, 
between no load and 25 per cent. overload ; the temperature 
rise of any part after 12 hourg’ run at full load is guaranteed 

not to exceed 75° 
F. above that of 
the surrounding 
air. The magnet 
frame is of cast-iron 
of high perme- 
ability, with lami- 
“nated steel pole- 
pieces cast into 
the yoke; the 
armature core is 
also of laminated 
steel, with kmple 
ventilating ducts. 
The winding is of 
copper ribbon, 
wound on formers, 
without joints ex- 
cept at the com- 
mutator. In these, 
as in all other respects, the machine is precisely in 
accordance with the standard practice of Messrs. Dick, 
Kerr & Co., Ltd., and fully maintains their high reputation 
for excellence of design and workmanship. 
(To be continued. ) 


Ename Room at ToDDINGTON Maxsion. 


U.D.C. a scheme for joining up the ends of the tramways already 
sanctioned through the district, 2M CA 
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ELECTRIC LIGHTING AT TODDINGTON 
MANSION. 


A LARGE private lighting plant has just been installed 
at the Mansion, Toddington, Gloucestershire, the residence 
of Hugh Andrews, Esq. Mr. Andrews was one of the 
first to adopt electric lighting in his country house, 


Swarland Hall, in Northumberland, his late residence, being : 


so fitted up with a steam plant, long before oil engines 
came to be adopted as a motive power for generating 
electricity. 

The plant at Toddington consists of a 25 H.P. (nominal) 
multitubular boiler, with extra large firebox for burning 
wood if necessary, and exhaust feed-water heater in separate 
house; a Marshall engine, with cylinder 13 in. in diameter 
x 30 in. stroke, and a Parker dynamo, having an output 
of 140 amperes at 290 volts. The battery consists of 110 
D.P. cella in glass boxes, of a new type, and has a capacity of 
no less than 960 ampere-hours. The switchboard is so arranged 


that the lamps may be run either direct from the dynamo, . 


or from the accumulators, and an Aron meter is in circuit 
which registers both the charge and discharge. The current 
is conducted to the mansion through two Callender cables, 
laid on the solid system, to a main distributing board on the 
ground floor, another distributing board controlling the 
lights on the upper floors. The installation is divided into 
a number of small circuits of about 3 amperes each, 
controlled by two bridge fuses, so that in the event of a 


fuse blowing only a small portion of the lighting is affected. 


All the boards are fitted with positive and negative switches 
and fuses, 

The total number of lamps at present installed amounts 
to abont 800 glow lamps, and two 7-ampere Jandus arc 
lamps; the former are mostly of 16 and 32 c.r., though 
they vary from 100 to 8 c.P. It is intended to light the 
large estate offices and the parish church later on. 


The Mansion contains a most valuable collection of 


stained glass windows in the cloisters, which are illuminated 
by the Jandus arc lamps on dark. evenings. 

The work has been carried out by Messrs. Drake and 
Gorham, to the specifications of Mr. T. Campbell Futers, 
engineer, Broomhill Colliery, Northumberland. 


BUSINESS NOTES. 


(Continued from page 306.) 


Ericsson's Telephones.— The 1902 edition of the illus- 
trated catalogue issued by Messrs. L. M. Ericsson & Co., Limited, of 
Temple Chambers, E.C., is a very good production, and it will no 
doubt find its way on to the desk of everyone in this country who 
is interested in the telephone business. It claims to be the largest 
and most complete catalogue of telephones and accessories in 
existence, The increase in the company’s business has rendered it 
impossible to hold sufficiently large stocks in London to deal with 
It, therefore two acres of freehold building land have been acquired 
at Broad Lane, Tottenham, on which a factory will be erected and 
equipped on the most modern and improved lines One special 
line of manufacture to be carried on there will be “ municipal ” 
wall and table sets, and these will be entirely of British make. 
We cannot pretend to cover at all adequately the great variety of 
apparatus detailed in the 235 pages of this book. On page 61 we 
notice à combined telephone and telegraph instrument, such as have 
been specially constructed for cavalry scouts in South Africa. It is 
very small and light, and most suitable for military purposes, in 
which it has acquitted itself very efficiently. It is fitted with a 
telescopic hand microphone with cord, buazer, a condenser for the 
line, and a dry battery of two cells. Another interesting instrament 
is the War Office pattern portable telephone for terminal stations. 
It is especially recommended for places where only a temporary 
telephone station is required. It is fitted with a hand micro- 
telephone, waterproof cord, two dry cells, generator, bell, lightning 
Protector, and terminals for line and earth. It is largely used in 
the British Army, and is enclosed in a polished oak case. One other 
special line of instrament is one with special protections against high- 
tension currents, The instrument is usea in Sweden and other 
iun where the telephone wires are run on the same poles as 

ines Carrying high-tension currente. It has to be fixed very high 
Up on the wall, and ite receiver and transmitter are fitted at the 
end with long india-rubber tubes, so that users are thoroughly pro- 
05 against dangerous high-tension shocks. The automatic switch 
of the instrument is worked by a pulley fixed to a cord, and in the 
ringing position the pulley is secured on a hook. 


All of these 


devices and many more are shown at the firm's exhibit at the 
Agricultural Hall Ironmongers’ Exhibition, which closes to-day. Bo 
far as the rest of the contents of the catalogue are concerned, we 
must content ourselves by quoting the different sections into which 
they are divided :—A, telephone instruments ; B, extension switches 
and small wall switches; C, portable telephones; D, intercommuni- 
cation telephone instruments; E, automatic call boxes; F, bells; 
G, hand micro-telephones, transmitters, receivers, generators, 
batteries and battery boxes, translators and switches; H, switch- 
boards; K, multiple switchboards and accessories ; L, lightning 
arresters; M, testing instruments; N, telegraph instruments and 
accessories ; O, fire-alarm apparatus; P, watchmen’s tell-tales; Q, 
cords, cables and spare parts; R, diagrams of connections. The 
general set-out of the catalogue is to be commended. There is 
ample space allowed for each item. 


New Magazines,—Last month the publication was com- 
menced in London of a new engineering monthly (1s), with the 
title of Page's Magazine. The editor is Mr. Davidge Page, and the 
publishing offices are at Clun House, Surrey Street, W.C. After an 
examination of the first number (July), we have come to the 
conclusion that it compares very favourably with the varions other 
monthly magazines of its kind. The ground it proposes to cover is 
" engineering, shipbuilding, iron and steel, electricity, and mining 
industrier.” The editor's monthly résumé forms interesting reading, 
and makes a useful collection of the more important matters of 
current interest in all departments calling for comment. The 
articles include an account of the Glasgow Electric Tramways ” 
written by Mr. Benjamin Taylor and well illustrated; Naval Notes 
and Locomotive Enyineering Notes will be two of the rsgular 
sections in each issue; Mr. Claude W. Hill has an article on 
* Prime Cost "; and there isa general and introductory contribution 
by Mr. D. N. Dunlop on “ Business System and Organieaticn." If 
the publishers maintain the standard they have set for themselves 
by this first issue, the readers of Pages Magazine will have good 
value for money. 

No. 1 of the Midland Engineer is before us. It is a monthly 
magazine for every body, mechanical, electrical, civil, mining, 
locomotive and sanitary engineers, machinists and founders." It is 
a 3d. publication, and its object is more particularly to cater for the 
wants of engineers in the Midland Counties. It is a Midland 
paper on Midland matters, written by Midland men." 


G. E. C. Annual Sports.—The sixth annual sports of the 
employés at the Peel Works of the General Electric Company 
(1900), Limited, were held at Belle Vue Gardens, Manchester, on 
Saturday last before an attendance of over 5,000 spectators, and 
were in every way a marked success. The number of entries was 
over 300, and the competition in all the events was very keen. The 
programme shows that there were 18 events, and the finishes of all 
the races were distinctly good, thus showing how well the Handi- 
capping Committee had done their work. The principal event was 
the 220 yds. Flat Handicap, which carries with it the Eckstein Cup, 
a cup presented by Mr. Eckstein, the managing director of the com- 

any, and the final of this event was a splendid race, which ended 
in favour of J. A. Davis, but so keen was the finish that about a 
yard would have covered the first four runners. The Tug of War 
was another event which calls for remark, as all the teams entered 
were very evenly matched, and after a splendid sttuggle, victory 
rested with J. Currie’s (tool shop) team. The Departmental Team 
Race was something new in the North, although it is common at 
many of the larger Southern meetings. This ended in a victory for 
No. 4 Team (electric light department). ‘he band which rendered 
music during the sports was the Irwell St. Prize Band. At the con- 
clusion of the sports, Mrs. Eckstein presented the prizes to the 
successful competitors, after which Mr. A. Brooker, the works 
manager at Peel Works, proposed a hearty vote of thanks, which 
was carried in true English fashion, to which Mr. Eckstein briefl y 
replied on behalf of his wife. 


ELECTRIC LIGHT AND POWER NOTES. 


. Aerefair,— The D.C. is negotiating with the Haslingden 
Electric Light and Power Company for the supply of energy for 
public and private;lighting. 

Ashton-under-Lyne.—The local Plumbers’ Association 
has protested to the T.C. against the Electricity Committee allowing 
its own electricians t) make plumbed jointe in the cables they 
are laying, on the ground that it is plumbers' work. At the meet- 
ing of the T.C. on August 13th, the electrical engineer stated that 
it was essential that jointers should plumb their own joints, and 
that no jointers were employed who could not wipe joints as 
well as make them. It was also stated that inquiries showed 
that at the West Ham electrical works no plumbers were employed. 
The Council decided to reply in accordance with the electrical 
engineer's report. 


Barnstaple.—The Corporation has applied for a loan of 
£21,600 for electric light purposes. 


Bideford.—T wo companies having notified their intention 
to apply for prov. orders to supply the district, the U. D.C. has 
decided to inform the B. of T. that it has just signed a three years’ 
contract for a supply of gas, and that the Council hopes in the near 
future to apply for powers to supply electricity. 
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Beverley.— Having received permission to borrow 
£17,784 for electric lighting purposes, the T.C. has decided to confer 
with Edmundson's corporation as to the terms on which they will 
be prepared to instal and carty on the work. 


Bexhill.—The electrical engineer (Mr. W. T. Le Feuvre) 
advises the U.D.C. that the proposed' extensions of the electric 
light works, to admit of the installation of additional plant, should 
be of a permanent character, and not temporary, as suggested. It 
is also stated that, in order to lessen the cost of energy, a second 
station should be established in another part of the town. These 


matters have been referred to the Electric Light Committee for 
immediate consideration. 


Bolivia.— The Review of the River Plate says that the 
installation of the new electric power plant for working the 
Huanchaca silver mines in Bolivia has been commenced. The 
station will be driven by water-power, and when finished, will be 
the largest power station in South America. A saving of half a 
million dollare a year will be effected by the use of electric over 
steam-power. The report of the directors for the past year shows 
profits amounting to $2,400,000. The output of silver ore amounted 
to 3,850,736 kilos; The working expenses were over two million 
dollars. The monthly coal bill was $57,000. 


Bridgend,—The South Wales Electrical Power Distribu- 
tion Company will, it is understood, have their Bridgend generating 
station ready in November. The work is proceeding rapidly, and 
there is a large demand for power by works and collieries in this 
district, which covers one of the most important sections in the 
Welsh coal fields. 720 m P. in engines, generators, and boilers are 
now being installed, and the company are considering the advisa- 
bility of putting down a further 1,250 H. P., in order to cope with 
the demand for power that has arisen. 


Brierley Hill.—The U.D.C. har asked the Midland 
Electric Power Company to quote terms for the supply of elec- 
tricity for public lighting. 

Burton-on-Trent.—O wing to the increased demand for 
current the electric light works are to be considerably extended. 


Caerphilly.— The South Wales Electrical Power Com- 
pany has offered the District Council, which is promoting a prov. 
order for electric lighting, to supply electricity for general distri- 
bution at 12d. per unit fora minimum of 100,000 units. 


Cefn Mawr.—The Parish Council, having been unable to 


secure a reduction in the price of gas, which is 4s. per 1,000 cubic 
feet, bas decided to take into consideration the lighting of the town 
by electricity. 


Clacton.— The II. D. C. has decided to exercise the powers 
conferred upon it by it4 electric lighting order, and to instruct the 
engineer to proceed with the preparation of plans and estimates. 


Cleckheaton.—The U.D.C. is applying for permission to 
borrow a further sum of £8,000 for electricity works. 


Dartford.—There was some opposition at the IL. G. B. 
inquiry held on August 12th into the U.D.C.'s application for a loan 
of £28,363 forelectric lighting purposes. The opposition objected 
to the consulting engineer receiving commission on the purchase of 
the condensing plant, which could not be used owing to inability to 
obtain water, but the inspector said that the engineer did not 
guarantee the undertaking. 


The U.D.C. has decided to apply for a loan of £3,000 for the | 


free-wiring of premises. 


Darlington.—The T.C. has decided to extend the 
electric lighting cables to the neighbouring parish of Eastbourne. 


Eastbourne.—A recent report, presented to the T.C., 
showed that the accumulated profit on the undertaking was £5,078 
Os, 7d., this having accrued as follows:—Fifteen months ended 
March 31st, 1901, £1,816 2s. 9d.; year ended March 31st, 1902, 
£3,262 6s. 10d. It is estimated.that when the total capital expen- 
diture, outlaid and proposed, has been made, the total amount 
required for sinking fund and interest will be £10,080 annually. 
The revenue this year is estimated to reach £17,500. 

The Council has considered the question of paying an additional 
sum — above the terms of the contract to Messrs. W. T. Glover and 
Co., of Manchester, who, a few months ago, laid some miles of new 
electric light mains for the Corporation. It was reported that the 
contractors made an error of £2,000 in the addition of their priced 
bill of quantities, the result being that their contract should have 
been £9,663, inetead of £7,663. This bad only recently been dis- 
covered, and at an interview, Messrs. Glover & Co.'s representative 
suggested that, to settle the matter, the Corporation should pay 
them an additional £490, the difference between their tender 
(£7,663) and the next lowest tender (£8,154). The Committee 
recommended the Council to pay this amount, and we understand 
that, after some discussion, the Council agreed. 


Esh.—Cornsay Parish Council has asked the U. D. C. to 
provide electric light for the streets of the village, but owing to the 
absence of sufficient power to do this the request has been 
refused. 


Gainsborough.—The U.D.C. has received notices from 
the Electric Supply and Traction Company and the United Electric 
Light and Power Company, of their intentions to apply for orders 
to supply electricity for lighting and power, within the Urban 
District, and has resolved to apply to the B. of T. for leave to 
supply electricity itself. | 


Gravesend.—The T.C., on August 13th, decided to open 
negotiations with the Northfleet U.D.C., which isanxious to transfer 


or lease the powers under its prov. order, with a view to supplying 
Northfleet with energy in bulk. 


Horbury.—An application for consent to a prov. order 
to supply electricity within the district has been made to the 
U.D.C, by the Provincial Electric Supply and Traction Company. 


Horsham.—The U. D.C. has decided to stop the practice 


of aMowing employ¢s at the electricity works to undertake private 
work in their spare time, recently referred to in these columhs. 


Italy.— The Minister of Public Works has placed at the 
disposition of the engineers Ingiese, Verdimois, Ascoli and Lo Gatto, 
the necessary funds for carrying out & scries of experiments as to 
the advisability or otherwise of substituting electric lighting in.the 
Italian lighthouses for the present system of petroleum. 

At Ponte Lucano (Italy) a company has been formed, with a 
capital of 2,000,000 lire, for the installation of a central power 
station on the River Aniere for the production of electric energy to 
be supplied to neighbouring industrial concerns. ‘I'he Società 
Italiana per Condotte d'Acgua, which is the name of the new com- 
pany, has applied for a concession of the river, capable of gene- 
rating 2,420 H.P. 

T'he Minister of Public Works has at present under consideration 
three projects with applications for concession for catchments of 
water for the development of electrical energy. One of these, of 
3,000 H. p., is for the purpose of an electro-chemical factory at 
Castlenuero di Garfagnana, which is to cost. 940,000 lire. A second 
is for the use of tlie Carrara marble works, and will cost 135,000 
lire, the power being 1,000 11.P. ‘I'he third is for the sawing, work- 
ing, and transport of marble between the Minucciano and Vagli 


quarries and Castlenuero di Garfagnana, the capital necessary being 
260,000 lire. 


Lima.—A River Plate exchange says that the Peruvian 
Government has notified the electric light companies in Lima to 
remove all their mains from the house-tops. "This is being done 


in view of the numerous fires that have been occasioned by the 
mains. 


London. — On August 13th, Mr. John Troutbeck. 


High Bailiff for Westminster, and a common jury, tried the case of 
the St. James’s and Pall Mall Electric Lighting Company, Limited, 
v. His Majesty's Postmaster-General. The Times report says that 
it was a claim for damages for the alleged tlooding of one of the 
plaintitis! mains, whereby their supply of electricity was inter- 
rupted. Mr. Licwellyn Davies appeared for the plaintiffs; and Mr. 
Clavell Salter was counsel for the defendant. Mr. Davies said the 
Postmaster-General was empowcred by Act of Parliament to lay 
down telephone and telegraph wires under the streets, and he was 
bound to make full compensation for any damage caused in conse- 
quence of the exercise of those powers. The plaintiff company was 
empowered under an order of the Board of Trade, confirmed by 
Parliament, to supply electric light in the parish of St. James’, 
Westminster. In January last the contractors working for the 
Postmaster-General opened a trench near the St. James's Theatre 
for the purpose of laying down telephone wires, The Electric 
Lighting Company’s mains were enclosed in calverts which were 
practically water-tight. In the course of the work one of the 
defendant's workmen struck with his pickaxe a very old 2-in. ser- 
vice water pipe. The water quickly filled the trench and got 
inside the culvert. It reached the boiling point in less than a 
minute, the consequence being that the fittings were broken and 2 
short circuit was formed. The whole of the generating machinery 
at both stations was stopped, and thesupply of electricity was sus- 
pended for half an hour throughout the district, and for an hour in 
the locality of the accident. A matinée was in progress at the St. 
James's Theatre, which, save for a few gas burners, was in darkness 
for an hour, and the Trocadero, which was wholly lighted by elec- 
tricity and had no gas stand-by, was in the same predicament. 
Under an agreement the company had had to pay the Carlton Hotel 
Company a penaity of £10 for interrupting their supply, and the 
actual sum expended by the plaintiffs by reason of the accident wa? 
£165 103. 6d., less a sum of £19 11s., the amount realised by the 
old wire, &c. That made the amount of their claim £145 98. 8d., 
but in addition to that he submitted that the company were en- 
titled to damages for the injury done to their business. Up to 
this time thére had never been a failure of the company's light 
during the 10 years of their existence. At the close of thé evidence 
Mr. Salter contended that, inasmuch as the damage was not done by 
the Postmaster-General “in the exercise of his powers under the 
Act,” the plaintiffs could not recover. If they decided against him 
on that point he should submit that the damage to the company s 
reputation was too remote for consideration. The High Bailiff, in 
summing up, s&id he had no doubt that the jury had power, and it 
was their duty to assess the damages inthis case. The jury awarded 
the plaintiff company £145 19s. 6d. 

At half-past 10 o'clock on Monday morning there was a loud 
explosion in Drury Lane, a stretch of the pavement for 15 ft. in one 
direction was blown up, and a big body of flame began to rise from 
the hole. It was soon apparent that the cables of the Charing 
Cross and Strand Electricity Supply Corporation and of the Metro- 
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politan Electric Supply Company, Limited, were on fire. Hydrants 
were used, and in the course of half an hour the fire was extin- 
guished. Mr. John Watson, the proprietor of a butcher’s shop, was 
badly burnt about the face and neck, while his shop and house were 
partially destroyed as the results of the explosion and fire. The 
cause of the occurrence is unknown. 


Leck,—The U.D.C. has applied to the L.G.D. for sanc- 
tion to borrow £10,061 for electric lighting purposes. 


Louth.—The Corporation has under consideration a 
scheme for the erection of an electric light and power works, ata 
cost of £10,000, on land in the centre of the town belonging to the 
Corporation. A provisions] order has been obtained. 


Manchester.—The Electricity Committee is about to 
extend the area lighted by electricity, the increased plant now at 
its dispoenl having warranted this step. Experiments are to be 
made with Bremer arc lamps and Nernst lamps, and it is stated that 
at the next meeting of the City Council the necessary sanction will 
be given to the scheme. 


Newport (Mon.).—The Corporation accounts for the 
financial year last closed show a total expenditure on electricity 
capital account of £19,380 6s. 8d. In the revenue account, receipts 
for sale of energy and meter rent amounted to £10,277 1s. 2d. out 
of a total income of £12,323 6s. 2d. Against this is placed cost of 
generation of electricity £3,456 13s. 5d., distribution £754 15s. 3d., 
establishment charges £960 88. 9d., salaries £648 4s., and other 
smaller items, these leaving a balance to be carried to general 
account of £6,430 15s. 8d. This latter account is dealt with as 
follows :—To the balance afore-mentioned is added a contribution 
from the district fund account of £495, and dividends on sinking 
funds £182 4s. 8d. Amounts expended were—interest £:3,141 2s. 6d., 
sinking fond investments £2,572 14s. 9d.; to these must be added 
a balance brought forward from last year of £2,345 5s. 11d., leaving 
a balance to go forward of £991 2s. 10d. 

It is understood that the Electric Committee will be able to 
supply electricity for power purposes by the beginning of next 
year. 


Newport (Salop).—The U.D.C. has appointed a com- 
mittee to ascertain the feelings of the ratepayers with regard to the 
provision of an installation of electric light for the town. 


Northumberland Collierles.—At several Northumber- 
land collieries electric lighting is being adopted both for public 
and for private ure. At Cowpen Colliery, near Blyth, the Northern 
Electricity Supply Company are supplying current on the alot 
principle, at West Sleekburn the Coal Company provides the cur- 
rent, and it is now proposed that electricity shall be used at 
Barrington and Bedlington Collieries. 


Ossett.—Mr. W. Emmott, consulting engincer for the 
Elland, Sowerby Bridge and Helden Bridge electricity scheme, has 
been appointed consulting engineer to Ossett T.C. in connection 
with the electric light, traction, and refuse destructor scheme. 


Prestwich.—The L. D.C. on the 14th inst. decided to 
ask Salford T.C. (which is working the trams) upon what terms the 
T.C. will be prepared to take over the Council's electric lighting 
order and to supply energy in bulk. It has also decided to apply 
for a loan of £21,000 for the extension of the electric tramways. 


Rishton.—The U.D.O. has declined to accept the offer 
of the promoters of the Rishton, Great Harwood, and Clayton-le- 
Moors electric light order, that the Council should take over the 
15 00 of the order and purchase the Rishton portion of the under- 

ng. d 

Ryde.—The T.C. has decided to request the L. (i. B. to 
cancel its sanction given on October 4th, 1900, to borrow £30,000 
for electric light purposes. 


Southport.—The T.C. has decided that Lord Street 
be illuminated by electricity between London Square and Easthurst 
Street with 2,000 lights, at a cost of £800, and a price for energy of 
12s. 6d. per hour. 


Spain.—It is proposed to put down plant to utilise the 
Water power of the river Aleanadre in the generation of electrical 
energy for lighting purposes at Huerto and Sarinena. Application 
has just been made to the provincial authorities of Huesca for the 
necessary concession. 


Stafford.—The T.C. last week discussed a suggested 
application to the B, of T. fora prov.order for power to supply 
Feen energy to the following places outside the borough :— 
astle Church, Basurch, Hopton and Coton, Tillington and Leighford, 
Rowley Park being named as the proposed compulsory area. It 
it decided that the application should be made, but the Elec- 
aed Committee was instructed to make an increased charge for 
trading P outside the borough. How is this for municipal 


z den Plehurst,—The T.C. has received notice that the South- 
ectric Lighting Company intends applying for a prov. 
order to supply electricity within the Council's area. 


i Swadlincote, —The U.D.C. has received notice from the 

^ M Electric Supply and Traction Company of its intention 

C dbb to the B. of T. for a prov. order to supply within the 
ouncil’s district. It was decided to oppose the application. 


Sydney.— The operating machinery both for turning the 
span and for lifting the ends, as well as for operating the gates on 
side spans on the new Pyrmont Bridge, consists of electric motors, 
driven by power derived from the power house at Ultimo, and con- 
trolled from & house situated over the southern footpsths at the 
centre of the span. The Sydney Daily Telegraph recently described 
the equipment. We gather that the two 50-m.P. motors provided 
for slewing are capable of opening or closing the span in 44 seconds. 
Both motors are for economy worked together, but even in a heavy 
wind the swing span can be easily handled with one motor. The 
motors are carried on a platform inside the drum, and work 
through a train of cut-gears, two vertical shafts, on the lower ends 
of which are cast-steel pinions, meshing with a cast-steel rock 
secured to top of pivot piers. To take up the jar caused by the 
sudden stoppage of such a large moving mass, buffers, consisting of 
heavy coil springs, are fixed over each rest pier, being so adjusted 
that should the span when closing de travelling too quickly, it will 
jump the catch in a similar manner to a swinging gate, thus 
avoiding damage and necessitating only the reversing of the con- 
troller to bring the span back to its correct position. The swing 
span is, however, so easily controlled by means of the mechanical 
hand-brake, that these buffers have so far not shown themselves to 
be required. The ends of the span when free of supports have a 
deflection of 34 in., but when closed, to prevent chattering due to 
heavy loads, the ends are raised 14 in. by means of a 35-n.P. motor 
gearing on to a longitudinal shaft running the whole length of span, 
working two horizontal shafts carrying cams, under each main girder, 
this operation taking 15 seconds. An automatic electric device is 
provided for stopping same in their correct position. Each of these 
four gates on the side spans is operated by a 5-H. P. electric motor 
capable of opening or closing the gate in 15 seconds, automatic gear 
for locking the gates is provided, and an automatic electric device 
stops the gate in its correct position, The operating of the gates is 
controlled by a man in the controlling house at the centre of swing 
span. Mechanical tell-tales are placed in the controlling house, by 
which the operator can see on a dial the position of the end lifts, 
and the position of the ends of the span when opening and closing. 
To ensure duplicate parts being always available in the state, the 
motors and controllers are of the standard pattern adopted by the 
Railway Commissioners for tramway purposes. The bridge and 
approaches are lighted with 19 arc lamps, whilst six red arc lamps 
are placed on the ends of the protecting platform to guide vessels | 
through the swing opening at night, the whole installation, ex- 
tending from Sussex Street to Murray Street, Pyrmont, being under 
the control of the man in the operating house at centre of swing 
span. The whole of the electrical apparatus is from the establish- 
ment of the General Electric Company of America, and has been 
supplied and installed by the Australian General Klectric Company, 
of which Mr. A. Winslow Jones is the managing director, hia 
assistant, Mr. R. C. Jeffcott, having personally supervised the instal- 
lation of the equipment. Mr. Percy Allen superintended the work 
on behalf of the New South Wales Government. 


Tenterden,—The South-Eastern Electric Lighting Com- 
pany bas notified the Corporation of its intention to apply to the 
B. of T. for a prov. order to supply the town. 


Wakefield.—The Corporation has decided to apply for a 


Joan of £15,000 for extending the electricity works. 


Withington.—Consent has been given to the electric 
lighting order being handed over to the Manchester Corporation. 


Withnell.—The U.D.C. has given instructions for 


scheme of électric lighting to be prepared. 


Wombwell.—The U. D.C. has received from the pro- 
vincial Electric Power Company, Limited, notification of its 
intention to apply for a prov. order to supply within the Council's 
ATER, 


ELECTRIC TRACTION NOTES. 


— 


Baltimore and Ohio.—We read in the / elricu! World 
that contracts have been awarded by the B. and O. Railroad Com- 
pany to the General Electric Company of America, for the two 
argest electric locomotives in the world. Each machine will weigh 
150 tons, and be capable of drawing 1,500 tons of freight up the 
heavy grades of the belt-line tunnel, which runs nearly two miles 
under the city. Passenger trains have been drawn through the 
tunnel by electricity since it was opened in 1895, but the motors 
now in use are not capable of pulling the heavy freight trains. The 
motors will be designed to haul twice the load the steam loco- 
motives at present pull through the tunnel. 


Belfast.—At its meeting last weck the Belfast Street 
Tramways Company rejected the offer of the Corporation to 
purchase the system for £380,000, the company retaining its 
sinking fund of £28,000 by the proportion of four to one. The 
market value of the shares is £11 10s. 3d., and the Corporation's 
offer was equivalent to 412. The company wants £445,000 for the 
concern, or if the Corporation extends the lease which expires in 
1907, it will undertake to give a universal penny fare and electrify 
the system. It is understood, however, that the Corporation will 
not make any advance on its offer, 
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Birmingham.—The City of Birmingham Tramway 
Company has made a propoeal to the King's Norton R.D.C. The 
authority has powers to construct 94 miles of tramways. The com- 
pony undertakes to find the necessary cars and provide the power 


from its generating station at Bournbrook. At the expiration of 


the existing Bristol Road lease, the King’s Norton Council would 
be required to buy the cars from the company at valuation. 


Brierley Hill.—The U.D.C. has appointed a Committee 
to confer with the Councils at Rowley Regis and Quarry Bank, with 
a view of obtaining a prov. order for the construction of a light 
railway from Brierley Hill to Cradley Heath. 


Burton-on-Trent.—The T.C. has asked the Lorain 
Company, who carried out the system of electric tramways at 


Wolverhampton, to state on what terms they would construct a 
system in the town. 


.Bewsbury.—4An agreement has been arrived at between 
the Corporation and the B.E.T. Company respecting the supply of 
energy by the Corporation for the electric tramway scheme which is 
being carried out by the company. Over 200,000 units per annum 
are to be taken by the company, the price to be paid being 14d. In 
case the stipulated amount of energy is exceeded, a slight reduction 
will be made for such excess. The agreement is to hold good for a 
number of years. Messrs, Dick, Kerr & Co. have almost com- 
pleted laying the rails in,and about Dewsbury, and cables are 


now being put down and standards erected by the British Insulated 
Wire Company. 


reat Western Railway.— Earl Cawdor at last week's 
meeting of this company said that the decrease in the number of 
third-class passengers must be attributed largely to the competition 
crented by the electric trams in the London district, which 
undoubtedly, he said, had taken away from them a considerable 
number of short-distance passengers. Powers had been obtained 
for adapting the Hammersmith and City Railway, which was owned 
joiutly by themselves and the Metropolitan Company, for working 
by electrical power. They were at present engaged in considering 
the form which this electrical working should take, and the best 
mcthod of adapting it to the traffic it would have to bear, the 
Metropolitan Company's traffic, of course, not being the same as 
their own. They had begun a very friendly discussion with the 
Metropolitan Company, and he hoped it would shortly lead to a 
sett:ement on what was wise to be done. 


Wove,—The T.C. on 14th inst. resolved to spend 
£103,700 to introduce trams into the borough. The proposal 


includes the absorption of the Shoreham Tramways running between 
H. ve and Shoreham station. 


Isle of Man.— Last week Mr. W. H. Walker, liquidator 
of the Isle of Man Tramways, applied to the Clerk of the Rolls (Sir 
Jaues Gell) at Douglas for power to extend the time allowed to 
Mr. Schenk for the completion of the purchase of the electric tram- 
ways. The price was £252,000; £30,000 had been paid on deposit 
and another £20,000 had been added. A new agreement had been 
entered into by which November 14th was made the date of settle- 
meut, but possession was to be given to Mr. Schenk on August 18th, 
he paying the liquidator 5 per cent. on the balance of the pur- 


chase money. The Clerk of the Rolls granted the extension 
asL ed for. 


Johannesburg.— A New York exchange says that the 
Arglo-African house of Wernher, Beit & Co., which financed the 
coustruction, with American equipment, of the City of Mexico and 
the Lisbon, Portugal, electric traction systems, is largely interested 
in the project to build extensive trolley lines in the city of Johan- 
nesburg, South Africa. Is this the scheme to which we made 
reference last week, but which the Council did not approve ? 


Keighley. — The Town Council has decided that 
in view of the high rates now prevailing, the question of electrifying 
the sections of tramways now worked with horse traction shall be 
adjourned for 12 months, unless at the forthcoming municipal 
el ctions a strong feeling should be manifested in favour of pro- 
cecding earlier. 


Light Railways.— The B. of T. has recently confirmed 
the following orders:—Halesowen Light Railways (Extension); 
Dwlington Light Railways; Colne and Trawden Light Railways, 
amending the 1901 order; Barnsley and District light Railways 
(Extensions); Doncaster Corporation Light Railways (Deviation, 
&c.); Llanelly and District Light Railway; Derwent Valley Light 
Railway ; Vale of Rheidol Light Railway (Amendment); Cromarty 
and Dingwall Light Railway. 


London.— On Monday a through service of electric tram- 
cars between Shepherd's Bush and Twickenham Bridge—a distance 
of 74 miles—was inaugurated. Within the next month the service 
will be extended to Teddington, and in the spring the cars will run 
to Hampton Court, and later to Kingston-on-Thamee. 


Melbourne.—A financial paper says that a scheme is 
under the consideration of the Victorian Minister for Railways for 
tbe establishment of 50 miles of electric tramways in Melbourne 
and suburbs. 


Northampton.—The T.C. has acquired a site for £4,500 
for the erection of tram sheds, workshops, and generating station 
in connection with the proposed new electric tramway system. 


Middlesex.—The daily press says that the County Council 
has under consideration the constraction of nearly 50 miles of 
light railway, involving a probable outlay of some £2,000,000, and 
next week tenders will be advertised for in connection with the 
first 16 miles, which comprise the three sections from Lordship 
Lane to Wood Green, Archway Road to Whetstone, and Archway 
Road to Edgware. Of the remainder, 20 miles are awaiting the 
sanction of the Board of Trade. 


Natal.—A few weeks ago we published an illustration of 
Messrs. Hulett's electrical power-house on the Umvoti River: and 
we now see it stated in a Cape Town contemporary that the 
Kearsary-Mapumulo railway, on Messrs. Hulett’s estate, is to be run 
by electricity. ‘‘ Messrs. Hulett,” our contemporary observes, " have 
enough power at their works to run the whole of their section of 
the Natal Government Railways.” — 

Neweastle-on-Tyne.—At the Tramways Committee 
meeting last week, the report showed that for the week ending 
August 9th, the cara had run 65,434 miles, and the receipts had 
averaged 10°70d. per car-mile. A question was asked, whether some 
eatisfactory statement could not be given as to the financial 
position of the trams, but the chairman said it was prema- 
ture to make such a statement as bad been asked for. He had, 
however, reason to believe that the trams were, or would be, a 


paying concern, Nothing could be definitely known until March 
next. 


Newport (Mon.),—The rails for the tramways are to be 
manufactured on the Continent. The difference between the 
tenders accepted and those for British rails was £1,400, and the 
committee did not feel justified in advising the Council to incur 
the extra expenditure. 

A proposal is being brought forward to establish a service of motors 
and electric cars between Newport and the ancient city of Caerleon, 
one of the most picturesque parts of Monmouthshire. 


Nottingham,—'l'he success of the electric tramways 
has been so great, that the Tramways Committee has revised the 
scale of fares on long-distance routes. The Corporation has obtained 
power to construct several additional sections, providing a couple 
of circular routes from the Great Market Place. 


Rowley Regis.—The U. D. C. has lodged an objection 
with the B. E. P. Company against the double-decked cars, and would 
prefera longer car without top seats. The company has replied that 
douvle-deckers are working with safety on steeper gradients than 
those obtaining in this district. 


St. Budeaux.—The first step towards providing & 
service of electric trams from St. Budeaux to Camel's Head Bridge 
and Saltash Passage was taken on the 12th inst, when the chairman 
of the Tramway Company, Mr. J. B. Tozer, broke the first ground. 
Asa memento of the occasion, Mr. Tozer was presented by Mr. 
Chadwell, engineer to the Tramway Company, with a silver tea- 
tray, suitably inscribed, and the Mayor with a silver cup. 


Southport.—The Corporation tramways department for 
the year just closed reports capital expenditure at March 31st, 
1902, of £176,160. In 1900 it was only £29,252; in 1901 it had 
grown to £115,629. Last year’s increase was over £60,000. No.1 
line is under lease to the Southport Tramways Company, Limited, 
for a term of 21 years at a minimum rent of 7 per cent. on the 
cost of construction plus £13,000 balance remaining on the old 
capital account of £17,000. The total cost of reconstruction is 
£60,979. With the addition of £13,000 to this sum, the total capital 
on which the,company has to pay rent is £73,979. No. 2 line—that 
bought from the Birkdale and Southport Tramways Company for 
£12,500—has necessitated the spending of £24,100 for reconstruc- 
tion (£8,000 during last year), making a total cost of £36,600. The 
electricity department has a capital of £160,201, the sum of £27,165 
having been spent during the year, against £32,899 in the previous 
12 months. The Electricity Department shows a gross profit of 
£10,703, and the net profit, after paying interest and sinking fund, 
is £1,682, against £7,291 and £695 respectively the previous year. 
The increase was £18,493, and the expenditure £16,811. The 
Tramways Committee has unexpended borrowing powers of 
£25,000 for purchase, under its powers of 1876; £16,150 for the 
reconstruction of the Birkdale— Southport line; and £40,000 under 
the Extension Act of 1900 for the construction of lines now being 
undertaken. The £32,000 for which the electricity department 
obtained borrowing powers last year, and the whole of which 
remains unexpended, will suffice. 


The P. C. has resolved to apply for sanction to the borrowing of 
£16,500 for tramways extensions. 


Sydney (N.S.W.).—The placing of important electrical 
contracts with American houses was brought before the Legislative 
Assembly in June in connection with the electrical machinery 
required for the Ultimo power kouse, to which we referred last 
week, We learn from Australian Machinery and Hardware that 
Mr. Carroll put teveral questions on the subject to the Colonial 
Treasurer. Mr. Waddell said the contract was not given to the 
General Electric Company without competition, as offers were 
received from another American concern—the Westinghouse Co.— 
to take up the work. The amount of the contract let to the first- 
named company was £152,339. As to the advisability of inviting 
tenders from English as well as American firms in the event of 
increasing the capacity of the general lighting station, he would 
confer with the Railway Commissioners on the matter. 
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eside,—In a short time the tramways between 


1 5 and North Shlelds are expected to be completed, and it 
will then be possible to journey from Newcastle almost to Whitley 
Bay by tram. There will be only one break, that between Walker 


and Wallsend. 


Withington.—The B. of T. has prolonged the period 
allowed for the completion of the U.D.C.’s electric tramway for a 


year, 7 


ee 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton Telephones,—The Telephones Committee of 
the T.C. has recommended that the installation of the municipal 
telephone system shonld be proceeded with as soon as possible, and 
that Mr. Bennett, engineer, should prepare estimates of the cost of 
the echeme. Exclusive of the Corporation connections, 831 persons 
have promised to become subscribers, and already £3,710 has been 


expended in laying underground ducts, &c. 


The German Atlantic Cables, —We learn from the 
Deutech-Atlantische Telegraphengesellschaft that the cable ship Von 
Podbielskt returned on July 28rd from a sounding expedition on the 
line of the company’s propose 
the latter has ies definitely decided upon. The manufacture 
of the first section has also been taken in hand, and is making 


satisfactory progress. 


International Telephones,—On August 15th the 
international telephone lines between Como, Chiasso, Genoa, Turin 
and France were opened to the public. Between Genoa and Turin 
the fee for service is one lira (10d.). Between Genoa and France 
the rates are 3, 9:50 and 4°50 lire according to the distance. The 
work of the Rome, Turin, Milan line had to be stopped owing to 
the lack of bronze wire, which is being manufactured at Bergen 


(Norway). 


The Shah's Visit—The Shah of Persia granted an 
audience on Tuesday at Marlborough House, to a deputation from 
the Board of Directors of the Indo-European Telegraph Company, 
consisting of Messrs. J. Herbert Tritton, Chas. Holland, and T. W. 
Stratford-Andrews, chairman and directors of the company. The 
directors presented an address on bebalf of the company, giving 
expression of their grateful acknowledgment for the protection to the 
company’s line (which traverses Persian territory and terminates 
in Teheran, the capital of that country) enjoyed so long under the 
beneficent rule of the Imperial Persian Government. The address, 
embellished on the model of ancient Persian art, was contained in 
a silver-gilt casket of beautiful workmanship in Oriental style, and 
emblematical of telegraphe and the commerce of the British Empire 
and Persia, surmounted by a finely modelled figure of Mercury, 
holding in one hand the caduceus of commerce, and with the other 
gathering electric fluid. The address was graciously received by 


his Majesty. 
Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED, 
Latakia-Cypras .. .. oe e+ ce . June 20, 1899 s 
Communication with Carthagena and Barran- 
uilla (Columbia) ws E $9 .. Dec. 8, 1900 
-Demerara No.1 .. .. Aug. 27, 1901 P 
Communication with Bolama vs April 18, 1902 
Bt. Lueia- St. Vinoent ee ee ee oe May 8, 1902 0 
St. Luois-Grendde. May 8, 1902 
Dominica-Martinique.. — .. ee eo . May 8. 1902 
' Locia-Martinique ee ae oe ae 0 May 8. 1902 
nadeloupe. Martinique Ex és ^ .. May 9, 1902 
Banta Cruz de Teneriffe to Tejita de Teneriffe July 4, 1902 
Puerto Plata-Martinique — ..  .. i .. July 10, 1902 
Guantapamo-Mole St. Nicholas Aug. 5, 1902 
Negacaki-Fusan (between Tsushima and Fusan) Aug. 5, 1902  .. is 
Cape Town-St. Helennagangngn. .. Aug. 15, 1903 .. August 19 
Cape Town-Mossamedes . eo Aug. 15, 1902 ., ia 
Cayenne-Pinheiro ee ee oe @e oe Aug. 18, 1902 =? 
LANDLINES :— 


Route vía Hanekin on Persian feror s . ee Feb. 24,1900 .. 
Communipation with Tientsin and Taku tía 


ampo — 4 s ves, as . July 18, 190 
Communicstion with Juneau, Alaska .. Aug. 13, 1902 
West Hartlepool Telephones.— The T. C. has decided 
to apply to the Postmaster- General for a telephone license for the 
Hartlepools area. 


Wireless Telegraphy.— The Chronicle Brussels corre- 
spondent says that the Congo Free State is at present making 
important experiments in wireless telegraphy, the results of which 
will show what may be expected from wireless wires as applied 
to communication on land. Lieutenant de Bremaeker, of the 
Belgian “ Engineers," has just completed a Marconi installation at 
Banana, in the Congo, composed of a telegraph pole over 70 yards 
high, provided at the base with a portable cabin for the instruments. 
A petroleum motor drives a dynamo used for charging the 
accumulators that supply the necessary electric current to the 
induction coils, Working in connection with this station will be 
another on Portuguese territory 75 miles distant, and at present 
being installed by Lieutenant de Bremaeker at Ambrizette. It is 
considgsed that the immense mountain separating these two 


d second cable, and that the trace of 


stations contributes a fair sample of ithe maximum transmission 
obstruction to be met with in wireless installations, even in hilly 
countries, The experiment is costing the Congo Free State 
administration 25,000 fr. 

It is stated that the French Government kas decided to iustal 
the Marconi system in all the ports of Algeria and Tunisia. 

The London Gazette states tbat information, dated July 7th, 1022, ` 
has been received from the Marconi Wireless Telegraph Company, 
Limited, that stations have been established by it at the uner- 
mentioned places, and that messages can be received at these 
stations and forwarded to their destinations :—1. Frinton-on-Sea, 
Essex. 2. North Foreland, Kingsgate. 3. Niton, near, St. 
Catherine’s Point, Isle of Wight. 4. Haven, northern entrance to 
Poole Harbour. 5. Lizard, a quarter of a mile westward of 
Lloyd’s signal station. 6. Holyhead, in the town. 7. Rosslare, 
three-quarters of a mile north of railway station. 8. Crookhaven, 
half-a-mile westward of village. 9. Malin Head, Lloyd’s sigoal 
station. 10. Innistrahull, Lloyd's signal station. 11. Borkum, 
River Ems, Germany. 12. Borkum Light Vessel, Germany. 13. 
Nieuport, Belgium. 14. Belle Isle, Labrador. 15. Chateau Bay, 
Labrador. 16. Sagaponack, near Sag Harbour, Long Island, U.S.A. 


CONTRACTS OPEN AND CLOSED. 


* 


OPEN. 


Amsterdam. — September 8th. Underground high pres- 
sure and low pressure cable system (three-phase, direct and 
telephone). See Official Notices July 4th. 


Austria.— August 25th. The Austrian State Rail ways 
Administration, Pilsen, requires supplies of arc and incandescent 
lamps and cables for lighting purposes. 


Bexley.— September 4th, Permanent way, bonding, 
overhead equipment, car bodies, trucks and equipment. See 
“ Official Notices August 15th. 


Bristol, — September 10th. Electric wiring, bells, 
telephones; also boilers, economisers, piping, &c., for the 
Guardians’ Infirmary. See '' Official Notices " August 8th. 


Bury.—August 28th. Raile, crossings, sole plates, for 
Tramways Committee. Mr. A. W. Bradley, borough engineer and 
surveyor. 


Christiania.—September 13th. “ Telegrafog-Telefon- 
material,” for the Norwegian State Railways. See this column for 
August 15th. Further particulars can be obtained on application to 
the office of the Inspector of Telegraphs, Stoners Gade, Christiania. 


Doncaster.— August 28th, Ejector condensing plant, &c. 
See Official Notices August 15th. ö 


Dresden. — October 1st. A competition for a safety 
ap tus in connection with the working of electric tramways will 
be decided on the date mentioned by the Communal Administration 
of the town of Dresden (Saxony). Three prizes of 5,000, 3,000 and 
2,000 marks will be awarded. 


Edinburgh.—August 26th. Cast-iron pillar boxes for 
street section fuses. See “Official Notices " August 15th. 


Italy.—August 26th. The Municipality of Maddaloni 
(Caserte), Italy, will on this date consider applications for the 
concession of the electric lizhting of the town for a term of 40 
years. 


Kirkealdy.—September 8th. ` Electricity meters for the 
Corporation. See “Official Notices " to-day. 


Launceston (TasMaNIA).—September 15th. The Cor- 
poration wants tenders for polyphase generating, tranamitting 
transforming and distributing apparatus, reconstructing existing 
plant, enclosed arc lamps, &c. See Official Notices May 23rd, 


Leicester.—September 9rd. Tram rails, points, crogsings 
conduite, cables, overhead equipment, bonding, boilers engines, 
generators, and other power station plant; also electric cara for the 
Corporation. See “ Official Notices " July 18th. 


Limerick, — September 1st. 
proposals are wanted by the Council. 
to-day. 


Lourenço Marques.— There will shortly be required for 
the firs& section of the deep water pier now in course of conalruc- 
tion at that port: six warehouses of corrugated iron, 60 metres by 32 
metres, and eight electric hoists of the ‘‘Temperley” type. The ou: 
struction of the second section of the pier has not yet been decided 
upon, but it will eventually require further 10 warehouses and 14 
electric hoists as above. The Consul-General is at present uaable 
to obtain further details, bat British firms wishing to su ply 
material should apply for details direct to His Excellency, the 
Governor of the District, Lourenço Marques. 


Hire-purchase wiring 
See “Official Notices“ 
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Malvern.— August 23rd. Lancashire boilers, engines, 
alternators, cables, transformers, switchboard, &c., for the Council's 
electricity supply scheme. See “Official Notices " July 11th. 


Manchester.— August 30th. The Tramways Committce 
wants tenders for the supply of electrical repairing stores, elec- 
trical titters’ tools, oil and grease. Specifications, &c., from Mr. 
J. M. M’Elroy, General Manager, Tramways Department, 55, 
Piccadilly, Manchester. 


N. E. Railway.—October 7th. The directors are in- 
viting tenders for the complete electrification of about 37 miles 
of. standard gauge linc (double track mostly). For further 
particulars see our '' Official Notices " July.25th. 


Poplar.—August 25th. Are lamp carbons for Elce- 
tricity Committee. See “Official Notices August 15th. 


Roumania.—September 3rd. The municipal adminis- 
tration of Calarasi-Stirbcy (Roumania) is prepared to receive 
tenders for the concession of establishing and working the electric 
lighting service of the town. 


Spain.— September 20th. Tenders ure being invited 
until September 20th, by the municipal authorities of Malagon 
(Ciudad Real province) for the concession for the electric 
lighting of the town during a period of 20 years. "Tenders are to 
be sent to El Secretario del Ayuntamiento dc Malagon (Ciudad 
Real), whence particulars may be obtained. 


Spain.—September 20th. The Public Works Depart- 
ment, Madrid, wants offers for concession of an electric tramway 
betwecn Vigo and Bayonne. 


St. Petersburg.—November 1st (14th). The T.C. 
invites tenders for the reconstruction of the three town tramway 
lines, hitherto worked by horse traction, with electrical power, and 
the construction of an electric station. The terms of the tender, 
also application forms with particulars, will be sent free at 
once either by post or wire. The last date for the production 
of projects and offers is as above, and applications should be 
addressed: Stadt Amt., St. Petersburg, Russia. 


Stretford.— August 30th. The U. D.C. invites tenders 
for the building of an electricity generating station, adjoining 
Lonford Bridge, Stretford. 


Swansea,—^eptember Ist. Telephore conduits, cables, 
wires, batteries, instruments, switchbcards, &c, for municipal 
telephone equipment. See Official Notices" August 15th. 


Tien - Tsin, — November 30th. The Municipal 
Secretary at Tien-Tsin is calling for proporals for the lighting of 
the British concessions by clectricity. See this column for August 
15th. 


Valparaiso,—September Ist. Construction and equip- 
Au electric tramways. Further particulars from the Chilian 
Consulate. i 


West Ham.—September 4tn. Permanent way, bonding, 
&c., for 8 miles of tram route, for the Corporation. Plans, &c., from 
Mr. J. E. Waller, 29, Great George Street, S.W. (£5 deposit). 


CLOSED. 


Hudderstield.—The tender of Messrs, W. T. Glover and 
Co., for the supply of half-a-mile each of 3°18, 7°16, and 19°17 
cable, has been accepted by the Electricity Committee. It was 
resolved to invite tenders for the supply of cable for extensions and 
also for transformers. 


London,—Messrs. Drake & (Gorham, Limited, have 
recured a further order from Messrs. Harrod's Stores, Limited, for 
84 Jandus arc lamps, to be used for the lightiny of the extension of 
the premises in Brompton Road. When these lamps are installed, 
Messrs. Harrod's will bave between 300 and 400 Jandus lamps in 
daily operation. 


Stalybridge. — The Stalybridge, Hyde, Mossley, and 
Dukinfield Tramways and Electricity Board on August 12th 
accepted the following tenders for the supply of generating 
machinery :—Messrs. Dick, Kerr & Co., Ltd. (with Messrs. Yates 
and Thom’s engines), £18,198; Messrs. J. P. Hall & Co., Oldham 
(with Messrs. Belliss & Morcom’s engines), £1,149 19s. 


Sunderland.—The T.C. on the 13th inst. accepted the 
following tenders:—Dick, Kerr & Co., Ltd., for permanent way 


work in connection with the Fulwell and Pallion extensions, and . 


the doubling of certain lines at High Street West, and Tatham 
Street, and track for the Hylton Road car sheds, £24,029. There 
was only one other tender, that of Messrs. J. J. Robson, and the 
figure was £28,357. Messrs. Siemens Bros. & Co. are to carry out 
the overhead equipment in connection with the Fulwell extension 
and for the places where the lines are to be doubled, at £1,553. 


Wre,ham.—Messrs. Willans & Robinson, Limited, have 
received an order through the Lancashire Dynamo and Motor 
Company for one of their 575-1. H. P. compound engines, for direct 


coupling to à dynamo of the latter company's make for traction 


purposes. 


NOTES. 


Electric Lighting Boards, &., Limited, — (The 
Electric Lighting Boards, Limited, v. The Electric Lighting 
Boards, &c., Limited).—In the High Court of Justice, on Wednesday 
last (the 20th inst.), the above matter came up before Mr. Justice 
Swinfen Eady, sitting as Vacation Judge. 

Counsel for the plaintiffs said this was a motion for the appoint- 
ment of a receiver, and his learned friend, Mr. Maughan, appeared 
for the defendants, and conecnted to the motion being treated as 
the trial of the action, and the usual order being made, also the 
appointment of plaintiffs’ nominee, Mr. Strauss, as receiver and 
manager of the companics. 

His Lordship: You are taking judgment—immediate judgment ? 

Counsel replied in the affirmative, and was proceeding to state, 
with regard to security, that the company was in very serious 
financial difficulties, when 

His Lordship said he could only make the usual order. 


on the Central London.—“ The Central London Rail- 
way is rapidly developing a new source of revenue. At the Bank 
Station is now to be found an exhibition of property left on the 
line by passengers, which will presently be sold by auction. The 
list includes 25 bottles of whisky, 13 boxes of cigars and cigarettes 
180 pipes, pouches, &c., 564 umbrellas, 150 pairs of spectacles and 
eye glasses, 920 pairs of gloves, 166 purses, (all empty), besides 
walking sticks, sunshades, fur tippets, novels, jewellery, opera 
glasses, boots, and hand bags. There is one gentleman or lady— 
not identified —who is & constanti contributor to this department of 
the company's receipts, invariably leaving behind a neat brown 
paper parcel, which, on being opened, is sure to contain an empty 
spirit bottle done up in cardboard. The otlicial view of the problem 
is, we are told, that this is the means adopted by a surreptitious 
drinker for getting rid of the tell-tale bottle—in other words, that 
instead of obtaining twopence on his bottle he pays twopence to 
dispose of it. A more charitable view, however, is that the indi- 
vidual in question finds himself unable to face the journey over the 
company's line without a little stimulant to support him."— 
Financial Times, 


Great Northern and Strand Railway. — At the 
Mansion House on Tuesday the Great Northern and Strand Rail- 
way Company applied to Mr. Alderman Truscott, under the Lands 
Clauses Consolidation Act, for a certificate to enable them to put 
their powers of compulsory purchase into operation. It was stated 
that the Great Northern and Strand Railway Company had entered 
into a contract with the Underground Electric Railways Company 
of London to construct the railway in consideration of the allot- 


ment to that company of the whole of the unissued capital of the 


company. Mr. Alderman Truscott granted the certificate asked for. 


Shock Fatalities.— Early on the morning of July 10th 
an employé of the Electric Supply Co., of Victoria, named Ander- 
ron, and aged 20, met his death by electric shock. He was roused 
from his bed to rectify an arc lighting fault, and apparently climbed 
a pole to do so and accidentally bandled a live wire. His lifeless 
body was found lying across a bunch of wires, There were no burns 
on the body, and shock to the heart is thought to be the actual 
cause of death. Anderson was a man of fine physique. The 
medical evidence at the inquest showed that the body was in a 
healthy condition, but the heart, while it could not be said to have 
been weak, was not so strong as might be expected in a young man 
of deceased’s physique. The cause of death was electric shock. 

Another accident reported from Australia, is one which caused 
the death of Reynold Callaghan, 26, an employé of the Electric 
Light and Traction Power Company, who inadvertently got into 
contact with a “live” wire, and received an electric shock of 4,000 
volts. Callaghan was engaged at Chapel Street, Prahran, in lower- 
ing a “transformer” into a pit which had been prepared for it. 
His foot, which hung down into the hole, happened unfortunately 
to swing against the terminal of a 4,000-volt fuse, and being unable 
to withdraw it, the full force of the current passed through his body 
continuously for fully half a minute. A fellow workman donned a 
pair of rubber gloves, and seized Callaghan and drayged him away 
from the wire. When released he was unconscious, and remained 
so for two or three minutes. He was taken to hospital, where he 
was found to be suffering from burns and shock. Both hands and 
both feet were burnt and blistered; also his right elbow and right 
knee. Gangrene subsequently set in, necessitating amputation of 
the right leg. The suffercr lingered on, but lockjaw set in, and 
death resulted. 


Furness Railway.—At the half-yearly meeting of the 
Furness Railway Company at Barrow, on Tuesday, Sir Jobn 
Hibbert said the directors would consider the question of electric 
traction, and while not taking the lead in this matter, would not be 
behind others in adopting improvements likely to be of advantage 
to the company. They were already experimenting with oil fuel 
for the locomotives. 


Pumping Plant for Condensing Water.—A paper 
on this subject was read by Mr. Ch. Hopkinson at the Newcastle 
meeting of the Institution of Mechanical Engineers. The idea was 
to abolish cooling towers as a nuisance, and to pump water from 
the Tyne, 500 yards distant and 86 ft. below the engineroom. The 
novelty, if it is a novelty, intended to be described is, that the 
centrifugal pump is fixed on the same spindle as a turbine, which 
supplies 42°6 per cent. of the power required by the pump. The 
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pump and turbine are thus practically connected as though they 
were a pair of dynamos to undergo a Hopkinson test, the external 
source of energy being a motor in this case, the energy consump- 
tion of which is a measure of the loss in the two water machines, 
and in the pipes, condensers, . It was unfortunate that the 
sation could not have been originally placed nearer the river, 
both horizontally and vertically; but, under the circumstances, 
the method adopted for reclaiming the otherwise wasted potential 
energy of the water returning to the river, appears to be the best 


that could be followed. 


Experimental Physics—An American contemporary 
says that the Socicté Francaise de Physique has authorised the 
compilation of a work under the auspices of the Société, to be 
entitled, A Collection of Elementary Experiments in Physics.“ 
The co-operation was invited of the members of the Société in the 
preparation of this work, which will cover both lecture and 
laboratory experiments. The requirement is that the experiments 
sball be such that they can be made in a small laboratory not 
supplied with special apparatus. 


An International Rail Syndicate, — The Financial 
Tims says that there is a scheme on foot for the formation of a 
convention between the rail producers of Germany, England, and 
Belgium. “The German works interested include such well known 
companies as the Bochum Union, the Dortmund Union, Krupp, 
Phenix, Hoerde, Hosch, Wendel & Co., the Rhenish Steel Works, 
Stumm Brothers, the Dudelingen Ironworks, Deutscher Kaiser and 
others, and these have formed a central export bureau to which all 
inquiries for rails from abroad will be forwarded by the companies 
concerned. The object of the export bureau, the management of 
which has been entrusted to Dr. Schmidt, of the Krupp worke, is to 
endeavour on every occasion when a contract isopen in the market 
to arrive at an understanding with the English and Belgian works 
in regard to the prices to be submitted for the rails required. Tho 
negotiations between the export bureau and the Enylish and Belgian 
firms bave not been completed, but it is considered that they have 
made a step forward.” 


The Salary Scandal.—Some of our suffering friends in 
charge of electric lighting and traction power stations will read 
with, we fear, envious feelings the following (paragraph cut from 
the Daily Mail, relating to a fortunate employé :— Workhouse 
“Handyman.”—The porter of the Mere (Wilts) workhouse recently 
wrote to the Guardians for an increase of salary, which then stood 
at £14 per annum :—" I am gate porter, storekeeper, caterer, brass 
polisher, assistant gardener, assistant nurse, mortuary attendant, 
tramp and labour master, fumigator, barber, mesenger, ladies’ hair- 
dresser, &c. I have just balanced my small accounts for the 12 
months, and find, after buying clothing and other necessaries for 
the purpose of making myself presentable enough to attend the 
sate, board room, and church with the inmates, that Iam minus tlie 
means fo have a little relaxation from the monotony of workhouse 
life" The Guardians have increased his salary to £16. 


Electrical Vehicle Trials “Off."—As we go to press 
we learn that the Automobile Club trials of electrical vehicles, 
which had been fixed to take place next week, havc been abandoned 
owing to lack of entries. 


Personal,—The Ashton-under-Lyne T.C. has appointed 
d. Butterworth as lecturer in electricity, magnetism, and heat 
at the Borough Technical Institute. 
1 J. T. Cornish, A. M. I. E. E., late chief engineer of the station 
of the Cie. Generale d'Electricitó de la ville de Buenos Aires, 
MINI in the R. M. S. Thames, on the 1st inst., to take up the posta of 
i 8 8 of the i La er i 5 and Electric Company, 
tor Buenos Aires, and consulting engineer to the Cordoba 
Blectric Light and Power Company. ias 


Gainsborough Lighting.—After carefully considering 
notices from two companies of their intentions to apply for prov. 


a Council has resolved to itself take steps to obtain such 


Trade Announcements.—The St. Helens Cable Com- 
[n Limited, have taken additional offices in No. 30, Victoria 
St et, vo that their London address will now be 30 and 32, Victoria 

reet, S. W. ' 
re lo continued increase of business, Messrs. C. A. Vandervell 
Road cae acquired larger premises at Chapter Works, Chapter 
addressed esden Green, N W., where all communications should be 


Waun on. under. Iyne Trams.— The Board of Trade 
nies 1 an Inspection of the Council’s electric tramways 
. 2 Friday and Saturday last, and expressed themselves 

ea with the equipment. Mr. A. Coveney was formally 


appointed i - f 
Council eda is 9 1 15 undertaking at a meeting of the Town 


0 


1 9 — The uel wa to visit the works of the Nir 
` Ny ec rica 3 3 è * Li 
Gillingham Street, f. W., yeate 5 Company, Limited, at 


unde cr Two complete sets Parsons’ steam turbines 
es, each of 32. K Ww. See advertisement pages. 


Appointments Vacant.— Chief assistant for Dewsbury 
electricity works, £120; resident electrical engineer for Hoylake 
and West Kirby Council, at £250. 1 


THE CENTRAL STATION ENGINEER. 


Tux omploycs of the Wimbledon electricity works went for (heir 
second annual outing last week to Old Windsor. 
Mr. JEFFRIES, assistant electrical engineer, having resigned, the 


Southend T.C. has decided that a successor be appointed at 4180 


per annum, rising by annual increments of £10 to £200. 

Mr. Ernest A. FELLA, of Hampstead, has been appointed sub- 
station engineer at the Croydon Corporation electricity works. 

Mr. Foster, electrical engineer to Epsom U. D. C., has been pre- 
sented by the staff with a marble timepiece as a wedding gift. 

On August 18th, at the parish church, Brighton, Mr. IIARoLD 
BENTEHAM, resident engineer, Birkdale electricity works, was married 
to Annie Alicia Agnes, daughter of the late J. W. Harrison, of 
Brigbton. 

Tonbridge C. D.C. on Friday appointed Mr. J. A. B. HORSLEY as 
electrical engineer at a salary of £150 a year. 

Mr. F. Brack, of Northtleet, has been appointed the representative 
of the Gravesend Tramway Company at the Corporation power 
station, i 

Mr. C. W. BexrLey, of Alderley Fdge, has been appointed 
electrical engineer to the Market Drayton Electric Light and Power 
Company. 


NEW COMPANIES REGISTERED. 


Flather & Co., Limited (71,602).—This company was registered 
on August 12th, with a capital of £3,000 in £1 shares, to acquire as a going 
concern the business of electrical engineers now and hitherto carried on at the 
Park Electrical Works, Marshall Street, Leeds, Yorks , under the style or firm 
of Flather & Co., with the asscts and liabilities thereof, to adopt an agreement 
between L. Flather of the first part, J. Camm of the second part, and A. Burton 
(for this company) of the third part, and generally to carry on the business of 
electrical enginecrs, machinists, brass and iron founderr, manufacturers of 
rolling stock, motors, dynamos, accumulators, cables, wires. and any other 
business, manufacture or process. The first subscribers (each with one share) 
are :--J. Camm, 28, Cemetery Road, Beeston Hill, Leeds, electrician ; A. F lather, 
87, Cemetery Road, Beeston Hill, Leeds, electrician ; A. Burton, 56, East Street, 
Leeds, shoe manufacturer; S. Anderson, 90, Albion Street, Leeds, accountant ; 
L. Flather, 87, Cemetery Road, Beeston Hill, Leeds, electrician ; H. Cross, 
54, Bansted Grove, Leeds, engineer; and G. H. Pedley, 10, Regent Terrace, 
Leeds, printer. No initial pubiic issue. Table A” mainly applies. J. Camm 
is the sole director. Registered office, Park E'cctrical Works, Marshall 
Street, Leeds. 


Calvert's Motor Company, Limited (74,040).—This company 
was registered on August 16th, with & capital of £5,000 in £1 shares, to acquire 
the business of an electrical and motor engineer carried on by G. Calvert at 
8 and 9, Kingsland Passage, and at 187, Kingsland Road, as George Calvert," 
to adopt a certain agreement, and to carry on the business of clectrical 
engineers, manufacturers of motors, motor cars, motor carriages, launches and 
cycles, carriage builders, makers of and dealers in all component parts and 
accessories thereof, builders of rolling stock, machinery and apparatus, plant, 
Ko. The first subscribers (each with one share) are: G. Calvert, 12, Woodville 
Road, Mildmay Park, N., electrical engineer; W. C. Head, 20, Filey Avenue, 
Clapton, N.; A. J. Woolnough, 91, Bentbal Road, stoke Newington, N., 
bookbinder; 8. T. Boyce, 78. Benthal Road, Stoke Newington, N., timber 
merchant; O. E. Suftield, 57, Ferntowcr Road, Canonbury, N., traveller; 
T. C. Woolnough, 91, Ferrae Park Road, Stroud Green. N., bookbinder: and 
J. F. Fleming, 56, Canterbury Road, N., engineer. No initial publie issuc. 
The number of directors is not to be less than three nor more than seven; the 
first are G. Calvert, W. C. Head (chairman), and A. J. Woolnough; qualification 
RM A as flxed by the company. Registered office, 187 Kingsland 
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CITY NOTES. 


London Electric Supply Corporation. 


Tux following is an interim statement by the directors for the half- 
year ending June 30th, 1902 :— 


First six months First six months 
of 1901. of 1902 Increase. 
Units sold.. 1,648,065 1,971,106 923.041 
Gross revenue. £38,587 13 11 £33,455 16 0 44,868 2 1 
Net revenue .. £10,826 1 6 416,466 19 7 45,640 18 1 


After payment of interest there remains a balance (including the 
amount of £1,489 198. brought forward) of £10,816 2s. 8d., 
applicable to reserve and to dividends on thc share capital. The 
directors have declared an interim dividend on the preference sharo 
capital, payable September Ist, at the rate of 5 per cent. per 
annum, which will absorb £06,230. 


New Issue. — The Tynemouth and District Electric 
Traction Co., Ltd., are making an issue of £20,000 4 per cent. deben- 
ture stock at par. The company's rominal capital is £80,000, and it 
owns the tramways from North Shields to Whitley Bay, about four 
miles in length. The present issue is made in order to provide for in- 
creased services, the doubling, of part of the track for a short 
extension and other objects. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 
Calcutta Electric Supply Corporation, Ltd. — Further issue of 
10,000 shares of £5 each, fully paid, Nos. 30,001 to 40,000. Urban 
Electric Supply Company, Ltd.—30,000 5 per cent. cumulative 
preference shares of £5 each, £3 paid, Nos. 50,001 to 80,000; and 
30,000 ordinary shares of £5 cach, £3 paid, Nos. 8 to 30,007. 
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The Charing Cross and Strand Electricity Supply 
Corporation.—Warrants for the dividend on the preference and 


ordinary shares of this corporation were posted to the shareholders 
on 15th inst. 


W. T. Henley’s Telegraph Works Co.—An interim 
dividend at the rate of 12 per cent. per annum, for the half-year 
ending June 30th, 1902, will be paid on the ordinary shares 
on September lst next, the rate for the same period last year 
being 10 per cent. The half-year's dividend on the preference 


rhares, at the rate of 4j per cent. per annum, will also be paid on 
the same date, as usual. 


British Insulated Wire Company. — The directors 


have declared an interim dividend on the ordinary shares for the 


half-year ended June 30th, at the rate of 8 per cent. per annum. 


Imperial Tramways Company, Limited. — The 
directors have declared an interim dividend on the £10 ordinary 


shares for the half-year to June 30th last, at the rate of 10 per cent. 
per annum. ; 


The London United Tramways (1901), Limited.— 
The directors have declared an interim dividend on the £10 
ordinary shares for the half-year to June 30th last, at the rate of 
8 per cent. per annum. 


Fairbairn, Lawson, Combe, Barbour, Ltd.— The 
directors have declared an interim dividend on the ordinary shares 


for the six months to June 30th last at the rate of 5 per cent. per 
annum, ° 


. 


TRAFFIC RECEIPTS. 


Receipts for Miles 
the week. Total to date. open. 
Company. eat i 
Am'nt Inc. or Am'nt Inc. or This Last 
dec. deo. |year. year. 
2 £ | £ 4 
Blackburn Corp. Trys. .. | Aug. 8 819 | +121 16,108 4 am — | — 
PACK and Fleetwood „ 16 | 2,132 | +412 8.649 — 754 —  — 
Bristo Trys. & Car. Co. 97 15 5,125 11,780 = — Scd = 
British Elec. Trao. Co. :— | | 
Devonport m s » 8 598 | — 46 13,385 + 8398 5 5 
Dudley—Stourbridge. . „ 81,290 | + 80, 28,184 + S. 181 | 1H 
Gateshead Ws - » 8 899 | +202 | 22,542 + 8,475 10} 94 
Gravesend ee ee »* 8 294 —— 294 1 m NE ] —Ó 
Greenock—Pt. Glasgow » 8 620 | +419 15,262 + 9,116 74 7} 
Hartlepool ue. dxdh as 6B 882 | + 51 7,92|4 879 41 43 
Kidderminster . . „ 8 985 — 9]| 3,6% . 7 4A, a} 
Merthyr .. pa » 8 264 | —999 6,401 —. 1.23 3 3 
Middleton ae ae | $$ 8 290 d 6,071 | — 1 84 — 
Oldham—Ashton  ..' „„ 8 587 | + 80 / 16,971, + 688/ 8 | 8 
Poole as ey » 8 462 | — 36 7,719 — 158 31 332 
Potteries P | » 8 1,890 ; + 89 45,910 + 1,721 28 2R 
Southport — .. — ..| „ 8° 410 | 4190 7.59 + 2,605 5j; 5j 
South Staffordshire.. » 8 990 —180 24,498 + 392. 2 | 224 
Swansea .. 000 e| 5» 85 681 —107 | 14,669, + 1176, 54! 0 
Taunton .. „ 8 119 — 1.984 — 1 £a 
Tynemouth EE ~ » 8 589 | + 64 8.718 + 768 37 32 
Wolverhampton Dist. „ 8 493 | +341 | 1005 + 3.626 10% 24 
Weston - super - Mare.. » 6 482 — i 2,918 „ 
Central London Railway ,, 16 | 6,669 + 1,864 | 46,100' + 4,898 6 6 
City and 8. London Ry. » 17, 9,222 41,59 19,496 + 6,581, 6} | 43 
Doncaster Corp. Trys. .. — — | — 716 Le auri um 
Dover Corporation Trys, » 16 812 — 17 7,008 + 118 8 8 
Dublin United Trys. |... o 15 | 5,229 | +131 34,431 — 623 46 46 
East Ham Tramway. „, 16 506 | + 55 4.208 + 66453 — 
Glasgow Corp. Trys., .. „ 16 | 14,442 — 74 130,012 — 8,739 551 44 
Liverpool Overhead Ry. , 17 1,604 | —130 | 11,168 — #38 61 
Newcastle Corp. Trys. .. » 2| 9,7146 — = = 


Sunderland Corp. Trys. 


STOCKS AND SHARES. 


; Wednesday Evening, 
Tux investment markets are managing to weather the dog-days 
with more satisfactory results than usual While speculation in 
the general departments is very quiet, the demand for good 
industrials and better-class stocks as & whole is maintained, and it 
is the old-established brokers with a sound investment clientèle who 
are now doing all the business, while their younger brethren, 
dependent mainly upon speculatively-inclined customers, bemoan 
the idleness to which they are still doomed. Electric Supply shares 
command quite a lot of attention, and nearly all the changes 
chronicled overleaf are in the upward direction, while several of 
the Telegraph securities have moved on the same plane, and the 
Miscellaneous list also has its improvements to show here and there. 
A good many shares in the concerns with which the electrical 
industry is connected were marked e» dividend on the last Stock 
Exchange Account day, August 14th, and in several cases the 
deductions have not only been recovered, but the shares show a 
further advance. 

In the electricity supply market, the largest comparative rise haa 
aken place in London Electric Corporation issues, the Ordinary 


shares having risen 10s. and the Preference 15s., while the Deben. 
ture stock is quoted within narrower limite, testifying to the addi. 
tional business which is now being transacted; and certainly the 
interim statement published by the company goes far to justify the 
advances in the shares, the net revenue showing an increase of 
£5,640 18s. 1d. for the first six months of the current year as com- 
pared with the corresponding period of 1901. City of London 
Ordinary shares are up à, and Bromptons are a particularly good 
market. Both Ordinary and Preference shares of the Brompton 
Company are in brisk demand, and the consequence is, that the 
prices have gone up 5s. over and above the dividend of 3s. 6d. per 
share on each. Charing Cross Ordinary, allowing for the distribu- 
tion of 4s. a share, are rather easier, and so are Metropolitans, the 
long spun-out arbitration apparently exhausting the patience of 
some who have been holding shares since last May as a epeculative 
investment. Westminsters are up 10s., Kensingtons being better 
to the same amount. Edmundson's shares display no change, 
but attention has been drawn to the advantages offered to investors 
by the Debenture stock, in which a fair amount of business is 
doing at about 108, a point higher on the week's work. County 
Ordinary and Preference quickly recovered their dividends of 4s. 
and 68. per share respectively. Charing Cross “City Undertaking” 
Preference shares, after being at a discount for some time, are at par 
again, from which it would appear that the overfed underwriters 
have now disposed of all the shares they wanted to sell. There are 
no new issues rumoured as likely to take place in this market, but 
the continued scarcity of good Preference shares and Debenture 
stocks is marked enough to secure a cordial welcome to a fresh. 
comer offering any attractions at all. 


Globe Telegraph and Trust Ordinary maintain their rise of last 
week, despite the deduction of the dividend of 4s. 9d., while the 
Preference, ex 3s. per share, are unchanged at 13. Submarine 
Cables Trust Certificates do not move, although a sharp rise has 
lifted Anglo-American Telegraph stocks appreciably. Anglo “B” is 
up three points, and the other classes have risen in proportion, nor is 
there any large amount of stock to be had in the market, the 
dealers being only too anxious to buy “for money.” Ostensibly 
the jump is due to what is called the revival in Yankees, but con- 
sidering that the American market is about as dismally dull—so 
far as business goes—as a seaside hotel in wet weather, we fancy 
that the shortness of stock furnishes a reason nearer to the real 
mark. Anyhow, the Anglo-American boomlet has put quite a 
spirited appearance into the miscellaneous market of the Stock 
Exchange. Eastern and Oriental varieties present no special 
feature, even Marconi fears being dropped for the time being. 
West African Telegraph Debentures are fallen from the Stock 
Exchange Official List, but the shares keep about £4. 


National Telephone issues are now quoted ex dividend, with the 
exception of the two Debenture stocks, and the quotations parti- 
ally reflect the deductions. The Preferred shares, however, 
recovered the distribution, although the Preference stock sbows the 
fall of 3 points represented by the interest. Moreover, the First 
and Second Preference are marked down £1 each, the dividend in 
each case being but 6s. a share. Other telephone descriptions have 
not fluctuated. 

Naval Review receipts were not expected to assist the electrical 
railway lines to any extent, unless it were Waterloo and City, and 
the traffic publications accordingly brought about no alterations in 
the prices of the various stocks, all of which are now quoted er. 
But electrical traction securities are in high favour, especially 
London United Tramways Debenture, which now commands the 
high price of 109. Curiously enough, the Preference sbares are 
neglected, and keep about 20s. premium. It ig not inconceivable 
that the would-be buyers of the Debenture stock, finding their 
orders to purchase at a reasonable premium are in vain, may turn 
their attention to the company's Preference shares, in which case à 
rise of, say, 10s. or 20s. might be brought about, The extension of 
the tramlines to Teddington will probably be opened next month. 
District Ordinary is higher at 33, and has been still better, wet 
weather always being considered a bull“ point for the Under- 
ground lines. Cape Electric Tramway shares have hardened to 2j; 
Anglo-Argentines are well supported at 2j buyers, and there has 
been some inquiry for Perth Electric Tramways (W.A.) 5 per cent. 
Debenture, the stock changing hands at 1023. Calcutta new shares 
at £1 premium are 2s. 6d. up since we last wrote. 


Notwithstanding the increased dividend declared by Henley's 
the price of the shares continues the same, viz, 164, it being 
thought that the better distribution had been discounted before- 
hand. Callender's are 16. British Insulated Wire 44 per cent. 
Debenture Stock does not lock dear at its present price of 102. 
Industrial shares as & whole are somewhat idle, and the quiet 
business which is doing in electrical descriptions has been pro- 
ductive of no sensible change in prices. 
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Dividends for 
pe i NAME, Ex the last three years. 
t 
1609. | 1900. | 1901. 
89,300 | African Direct Telegraph, 4 95 Debs. soe a we. | 100 | .. sea ins 
$5,000 Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 ... e| 10| ù - oes 
119, 700 Amason Telegraph 5 % Debs., Nos. 1 to 1,250 Rede. | 100 e. IL 
804, 720 Anglo Anerian Telegraph jd ete - „Stock 73/6 | Sk 61s. 
8,097,640 Do. do. 6 y ^ Pret. I) eee eee Stock 6 V 6 6 % 
8,097,640 Do. do. Deferred coo s» wee [Btock|£1 7s. | bs. 28. 
44,000 Chili Telephone, Nos. 1 to 44, 000000 . 5 5 5 Y 
15,953, 900$| Commercial Cable - es eso? c 19100 | 8 87 88 * 
1,741,029? Do, do. Bterling 500 year 4 95 Deb. Stock Hed. |Btock, .. se bus 
16,000 Cuba Telegraph eee eee eee eee eee eee 10 7 V 4195 4 a 
6,000 Do. 10 V Pref. see eae 9200 [11] ees 10 seo eee 8 
12,981 | Direct oo Telogteph E ose is 5 47 4 Y 4 75 
6,000 do. 10 y 4 Cum. Fred. eee ses b TI TIT s. 
60,7102 Direct Gaited States Cable. is 20 | 34% | 34% | 34% 
0 Direct West India Cable, 41 N Reg. Deb. , within | 100 
96, 30 { Nos. 1 to 1 200 Red. eee ees se 
4,000,000 | Eastern Telegraph, Ord. Stock sac - i 77 7 7 
1,930,807 Do. 4 Pref. Stock ees eee eee 100 ees eee eee 
1.482, 2681 Do. Mort. Deb. Stock Red. Stock s ies 
800,000 | Eastern Extension, 13 and China Telegraph ...| 10 7 7 2517 25 
820,0001 Do. vo ete 1 Tel b, 4 € M A Deb. os eee ees eee 
Eastern an u can egrap 0 
800,000; Nos. 1 to 3,000, red. 1909 f| 290 | 58%) = | n 
200,000! Do. 4 95 Reg. Mt. Debs. (Mauritius Bub.) 1—8,000 | 25 | . - 
180,297 Globe Telegraph and Trust ... vis T "á .. | 10 | 5495| 5195 54% 
180,042 Do. do. 6 95 Pref. se ees e| 10] - e 
150,000 Great Hn Telegraph, of Copenhagen ..| 10 1128 515 Y |15 % 
70,00 Halifax and Bermuda Cable, 44 Y Ist Mort. Debs., j " 
within Nos. 1 tol dn He s in is 
17,000 | Indo-European Telegra 10 Y 10 95 |10 25 
100,000?) London Platino-Brasilian Telegra b, 6 95 Debs. 805 dak 150 eat vv. ei 
72,680 | Montevideo Telephone, Limited, . Nos. 1 to 72,080 ... 1| 23 iis sei 
86,492 Do. do. do. 5% Pref., Nos. 1 to 86,492 115 ‘ws ses 
983,333 | National Telephone, Pref. Stock see eus we. | 100 | 5 5 5 Y 
200,000 Do f. shares ess ves 258 24 *. 33 38 
1,966,607 Do Def. Stock : A i ... | 100 60 |64 xd 
15,000 Do, 6 V Oum. 1st Pref. ... 655 T 10 | 6 6 6% 
15,000 Do. : Cam. 2nd Pref. 1016 6 6 
250,000 Do, Non-cam. Srd Pret., 1 to 250, 000 5 | 5 5 5 
3,000,000? Do. T Deb. Btock Red, ui e. |Stock| 33 33 3i 
500,0007 Do. Deb. Stock Red... 100 | .. | 4 4% 
171,504 | Oriental Telephone aod Elec., Nos. 1 to 171 804, fully paid 1165 6 6 % 
100,0007 Pacific and European Tel., 4 Y Guar. Debs., 1 to 1.909 ee ies is x 
11,899 Renter's. eos cry) eee eee (ry) ee eee 8 5 % 5 % 5 % 
8,803 | Submarine Oables Trust sas 985 eee vus ee. | Cort] ... bes p»: 
58,000 | United River Plate Telephone PA 577 | 7 7 
49,008 Do, do. 5 95 Cum. . pret Rot 1—40,000 5| .. cee - 
1799471 Do. do. 5 % D rit) "TI, Stock ene eee eee 
165,600 West African Tel egraph, 5 95 Debs. [YII eve 100 eee eee eee 
$0,008 | West Coast of America, Nos. 1—90,000 and 53,001-—53,008 2h | ... T oe 
150000 Do. do. 4% 7S * i1» gus. by Bras Bub. Tel. | 100 m er 
75,000 "Debe. 2nd series, 1906 eee 100 see TII ee 
848,7777 d 35 Deb. Stock Bed. [I [I 100 eee eT 00 
88,321 | West India and Paus Telegraph ... ss. os . | 10] 1 EBD] oo 
4,563 Do. do. do. 6 Oum. Ist Pref. eee 19 eee ee eee 
l Do. do. do. 6 % Oum. 2nd Pref. ... s. - - 
60,000; Do. do. do. 5 % Debs., Nos. 1 to 1,800 109 J in » 
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T Blackheath and Greenwich Dist. Electric Light, Ord. 


Do. 44% 1st Deb. Stock, Prov. Certs. 100 
19,661 Brompton & 3 Elec. Lt. Bup., Ord., 101 to 19,761 5 6 [4 
20,000 do. 795 Oum. Pre... | 5 « 
60,000 Oharing Dia and Strand Electricity Bappi w= Cle | 519 7 
60,000 do, do. Oum. Pret. | 5| .. 
250,000 Do. do. "e Deb Stock Red. | 100 |... 
$4,000 '*Ohelsea Electricity Bupply, Ord. „56 
150, 0007 Do. do. ¥ Deb. Stock Red. ... Stock 
70,879 | City of London | Electric Lighting, Ord. 40,001—110,579... | 10 | 4 
40,000 Do 6% Cum. Pref., 1 to 40,000 . 10|6 
400,000 Do. 5% Deb. Btock, Scrip. (iss. at £115) ali paid bee. |^ ee 
200 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid | 100 | .. 
40,000 | County of xs & Brash Prov. Blec. Ltg., Ord. 1—40,000 | 10 | 4 
20000| — Do. do. 6 % Pref., 40, 2 500 10 6 
goes Do. „Deb. Stock, Prov. Certs (all paid) Bd. De n 
85,500  Edmundsoh's Elec, Corp., Ord. Shares 5 6 P 
30,000 Do, do. 6 % Cum. Pret. „ 
120,000; do. 44 % 1st Mort. Deb. Stock 3 
21,000 3 and Knightsbridge niet Orn... 511 
do. 4 % Deb. Stock Stock 
pre London Electric Bupply Corporation, oe 6 8 C : 
L] e ee 
$80,000] 0. do. do. 4% 1st Mt. Db. Stock Rd. Stock 
98,760 n mie uy ly, 101 to 62,500 ..| 10|5 9 
330,000] e Devas Btock | «| v 
Reus — m 31 Mort ‘Deb Stock Rod. o. nn Stock] |. 
8, ectric eee "e 
Me Bt. James's and Pall Mal Kleie Light, C Oord. 5 D 
1 Do, do. 7 J Pref., 20,081 to 40,080 | 5 7 
si Do. dc. 83 Deb. Btook Bed... 00 | .. 
Saeed e Markot . Bappiy, TT) TT) 1 o II 


De > eee 000 
109 858 Bosth London Mloctricity — eos eee 
09,518 mesure Electric iiie — 


Subject to Founders Shares. 
Unless Mese stated all share are folly 


tQ 
paid. | Dividends paid in deferred share warrants, 
Dividends marked § are for a year, consisting of the latter part of one year and the first part of the next. 


3 5 18% ft 105%, x il 10} — 13 


uotetions on Liverpool Stock Exchange. 
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LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


| Bosinem ; 4one 


Olosing durin 
Quotation Quotations | week ended 
Aug. 13;h. Aug.20th. | Aug. 20th, 
1902, 
|Hignest. | Lowest 
98 —102 98 —102 | «+ I 
3)— 44 | 34— 44 I ^ 
70 — 80 70 — 80 m ID 
45 — 48 47 — 50 - - 
89 — 91 92 — 94 | 9| 91 
62— 71 | 74— 8 | 7% 7 3g 
34— 4 3)— 4xd| .. 

155 —165 155 —165 — e 
95 — 97 |95 — 97 | 963 | * 
5 — 6 5 sat is 
124— 134 | 121— 133 n 
21— 81 2— 33 ie 
7$— 8} 7à— 8} | .- e 
10—11 10 — 11 108 10j 
99 —102 99 — 102 —. ves 
117 —127 117 —127 121 | 1184 
87 — 90 | 87 — 90 89Y | 88 
108 —112 |108 —112 | 1082 | 107 
114— 124 | 114— 124 114 | 113 
107 —112 1107 —112 sue - 
98 —101 98 —101 ii 
100 —103 9,100 —163 | e | we 

9 — 10 9 — IO 98 945 
125— 134 |124— 134 | 1S re 121 
25 — 27 25 — 27 | Me 
99 1 2 99 —102 | 
38 — 49 38 — 42 ee a 

102 —1C6 |102 —1C6 baw sis 

i- à | 225 

$— 1 $— 1 A 85 
95 — 99 | 92 — 96 95 | 92$ 
4$— 4% | 468— 4% AE T. ou 
56 — 6) 54 — 58 564 | F4 
12 — 14 1l — 13 8 T 
1l — 13 10 — 12 as ^ 
4g— 65% 42— 5 aoe vr 
95 — 98 95 — 98 | 973 | 97 

102 —106 102 —106 n w^ 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continued, i 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES, n 
5 i 
Present NAMH, E Quota Men quoletiUn eer v E 
Issue, Share. Aug. 18th. | Augutt 20th. Aug. 20th, ee, i 
1 Highest.| Lowest, 
20,000 | British Aluminium 4 Oum. Pref. ... os eo. | 10 4— 5 4— 5 955 M 
800, ,0001 Do. do. 1st Mort. Deb. Btock Red. Stock 83 — 88 83 — 88 ds " 
62,074 British Electric Fiction iss T eve dl 10| 8 8 x 9 . 9 9 124— 134 | 124— 134 13 125 
90,000 Do. do. 4 Oum. Pref. vis * | 10 "T e. | 124— 13 121— 121 125| 195 
600,060! Do. do. Perpetual Debenture Stock . Stoch 124 —127 124 —127 1264 1251 
70,000 | British Insulated Wire Ord. ... -— - oo. | 5 20 * 15 [4 10 * 71— 73 7ł4— 72 711 .. 
70,000 || Do. do 6% Oum. Pre... u b| .. iei er 51— 53 51— 52 Bees 
50,000 IK Browett, Lindley & Co. (1899), Ord. oe ase oe | £17 ... 8 . | 13s. to 15s. | 18s. to 155. s A 
50,000 q 6 % Cum. Pref. oes eee £1 eot 6 mr 16/6 to 17/0 16/6 to 17/0 [Iri eee a 
105, 731 | Brash Elecl. Enging., rd., 1 to 105,731 ie ees 2 87 5 Nil | 14— 18 là— 18 sis M a 
150,000 Do. do. Non-cum. 6 % Pret. .. - ees 2| 6 6 3% 11— 2 11— 2 ae i 5 
125,0607 Do, do. ^ Perp. Deb. Stock — . Stock ... ki . 102 —105 |162 —105 " i 
125, 0007 Do. do. Perp. 2nd Deb. Btock — ... Stock 93 — 98 93 — 98 fe Un - 
30,000 Callender's Cable stra ion shares, Nos. 1—30,000  ... b 15 % 15 * 20 [4 154— 164 | 154— 161 16 | 15 
40,000 Do. do. 5 95 Cum. Pref. evi iss RES 5 2i 5 51— 6 51— 6 Big] 54 
90,0002 Do. do. 44 95 1st Mort. Deb. Btock Red ... Stock ... an .. |109 —113 109 —113 | 
1,969,800 | Oentral London Railway, Btock aes i Stock ... 885 4 105 —108 103 — 106 xd 165} 104 = 
440,100 Do. do. 4 % Pref. Stock eee eee eee Stock eee oes 4 106 — 1069 104 — 167 xd 106 105 ae 
440,100 Do. do. Def. do. ... - e. Stock) ... " 4 961103 — 106 |103 —106 103} | . 
855,000 | City and South London Railway oes - oo. Stock 11 12%] 2 71 — 73 71 — 73 73711. 
54,000 | Orompton & Oo., Nos. 1 to 54,000  ... 3| 73%! 8 * 717 22— 32 21— 3 xd| .. . 
100.0007 Do, 5 95 1st Mort. Reg. Debe., 1 to 900 of ` 
, 


£100, and 001 to 11 000 of £50 red ees eon eee Coe 101 —1(6 % 101 —1C6 % " 
99,261 | Edison & Bwan Utd. El. Lgt., “ A" shares, £3 pd. 1to 99,261 5 6 239€, ... i— A i— 8.1 we „, 


17,199 Do. do. do. “A” Bhares, 01—017,1389  ... b| 6 2495| ... 11— 22 11— 24 sas T 
. 844,0237 Do. do. do.. 4% Deb. Stock Red . | 100] ... 285 ew | 74 — 78 74 — 78 - ur 
100,0007 Do, do 5% 2nd Deb. Stock Prov. s sape. 100| .. ase we | 78 — 83 78 — E3 „ do ceu 
112,100 | Electric Construction, 1 to 112,100 . 885 26 7 6 * 6% 12— 23 12— 2} li| .. i 
$1, ,390 Do. do. j Cum. Pref., 1 to 31, 390... ös 2| ... $i Sea 21— 3 21— 3 2 1H. 
182,500 Po. do. Perp. 1st Mort. Deb. Stock ... Btock| ... M .. | 88 —101 | €8 —103 "a uua 
18, 000 General Elec. Co. (1900) 5 % Cum. Pref. oes eon oes 10 TII 5 y 4 b o6 92—101 94— 103 TP m 
150,000 Do. do. 4 % Mort. Deb. [Ir eee 00 Stock eos eee eon 92 —1C2 $9 ee 102 ove eee 
85,000 Henley's (W. T.) Telegraph Works, Ord. .. - ive b | 15 951 20 20 95| 16 — 17 16 — 17 168 | 16} 
85,000 Do. ae do. 43 Pref. eee ess b 4196 43 een 54— 53 k4— 58 eee aes 
50,0002 Do, do. 44 Mort. Deb. Stock., iStock) ... Ses .. |111 —115 111 —115 in dx 
50,000 India-Rabber, 8 and Telegraph Works s». | 10,10 95| 10 1 . | 204— 213 201— 214 214] ... 
800,0007 11 Do. 5 o 39: " ear HE 1st Mort. Deb ... - er six sio, 117 100 — 1038 {100 — 103 m iii 
87,500 verpoo ernea Way. eee ees eee II 8 14 44— 43 4: t 411 Sev "T 
10,000 f Do. do. Pref., £10 paid -. 10 8 | .. | 10 — 104 | Oe 101 
7, 500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 .. «vs — | 144— 153 | 144—154 iss T 
$Rosling & Fynn 6 95 Cum. Pref... iss Ns teu | MEL: Feed 656 .. . 19/0 to 20/0 | ... is 
87,950 | Telegraph Consou tion and Maintenance ... oe | 12115 171 20 %| 57 — 40 97 — <0 «9b | 380g 


150, 0002 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 * . 100 102 — 105 102 —105 as ‘és 
540,0007 Waterloo and City Bailway, Ord. Stock ‘as one eo | 100 3 D 9 [4 3 v, 92 — 95 (0 — 93xd| 922 
| 


t Quotations on Liverpoo! Stock Excbange. 1 Unless otherwise stated all sbares are fully paid. § From Bradford Share List, 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
ti n Tele ume 5 and Maintenanoe, 4,—;3. Sanam; ARR; sr dae Eleoctrio (£ LEFT pd.) "Pare ana 
From Bhmirgbsm Pbare List. € From Manchester Share List, Bank rate of discount 3 per cent (February 6th, 1902). 


MARKET QUOTATIONS, Wednesday, August 20th. 


CHEMICALS. &. This week. Last week, | Ino, or Deo, METALS, &. (eontinusd.) | This week. Last week. Ine. o Dee, 
& pe ie ve ee per owt. Ln 6J- ee 9 Copper Bheet ee es ee Per ion £69 £69 
[| ee oe ee per cw. a . ee g [1] Rod ee per ten £69 £69 
2 i Oxalio `.. se per cwt B2- . e» 9 u "Elecirolytie] Bart e. Per ton £68 e 
@ „% Buiphurio.. .. ee per owt. 6/6 6/6 ee 9 n Sheets .. per ton £75 £16 45 
S Ammoniac, Bal ee ee ee per owt, 42 * 2 ae 6 LI 25 ee per tcn £68 £68 oe 
s Ammonia, Mariate (crystal) .. per ton £68 10 £88 19 oe os " H.O. Wire per Jb. 8d. T 
es per ton £90 £80 oe f Ebonite Rod OUR ee per lb. 8/ B/- p 
: Bleachin powder oe „ per ton £13. 47 ee f Bheet ee ee Por lb. E/ 6/- oe 
e Bisulphide 101 Carbon .. ee per ton 216 £15 T 1 German Silver Wire T ee per lb. 1/65 1.5 T 
a Borax s i : Por ton £15 218 we h Gutte-percha fine. t . por lb R/- Aj. A 
& Bensole (9 ) e „„ per gal. 7 7, oe h India-rubber, Para fine |. ee per lb, 31 81 ‘ 
a 160 © ee eo per gal. 5/6 ee 1 Iron, Charcoal Sheets  .. per ton £18 £18 » 
a TOFU Bulphate eo ee per ton £19 #19 4 i a Pig (Cleveland warrants) -. per ton 54,2 51.8 6d. ine. 
e Le 1 D ate. oe x) ee Der on 1 — ° : a8 ele ole according to size per Hon et i "Ue rn ee 
6 n e Bugar eo ec ee ^" m r ton] 4 to * | 47/6 to 50/- oe 
e VN a Boris oe ec ° Per cal ton xig £921 10 ee 4 s Wire. 8 No. 8 .. Ber ton E 40 n n 
r oe 11 2 6 | £11 5 to 
a Na hiha, Zoten 831809 O). per per fi .  bj6 6/6 e : Lead, English 0 „ her ton iu £11 5 | £1176 } 2/6 dec. 
a Potash, Bichromate, in casks.. a. , oe Bhee „„ per ton £18 418 T 
& „ Caustic (16/8095) oe Der ton £94 £34 ee U Manganin Wire No. 98 ..  .. per lb. 87% 8j- oe 
& „ Bisulphate .. . per ton £85 £85 oe g Mercury es Per bot. £8 15 £815 | | .. 
a Bhellac os per owt, 169J- 109j. si 4 Mica (ix (in original cases), emall . per ìb. | sd. to d. Ed. to ed. aa 
& Bulphate ot ‘Magnesia -- t Led n 75 "d rs r3 ER 4 T " medium per lb, 1/9 to 16 us to 2H T 
e ur, Sublim ee ee er Ib, 0 to ee 
a is 1 oo oe porton 46 10 45 10 T p Phosphor C" plain canings D lb, 11 10.10 113 114d. to 12 T 
: „per ton £5 sb T p " rolled bars & ro r per ìb, | 1/- to 1/8 ì/- to 1/8 vs 
6 a Boda, Caustic (white 70%) .. per ton 41815 410 16 ee p ^» trip & cheet per Ib. From} | From 1/2 e: 
& u Hn eae „ per ton £8 £8 - 0 Platinum s 2t K per ox. £4 £41 Is. dec, 
a ate, oak s .. por Ib. 24d. ad. oe 1 — zei s per ìb, | 9d. to 1. 92. a y- .. 
agnet,ac eso'p'n per ton| From £15 to ee 
METALS, 0. in b ee Cea 2 128 95 1 5 ee 
£8 to : i 
b Aluminium Ingots, in ton lots per tcn £148 £148 as ; Tin, "d ee ee oe eo Dor ton { £159 £156 £3 inc. 
ü Wire, in ton lots per ton £294 £294 ec 4 * ... per Ib, 1/6 1/8 
PN in ton lois per ton £191 £191 ee wire, N Nos. 1 to ‘Ie os ee per lb. 1,7 17 
; e .. perton 40 to 4 140240 to 4 10 p p White - friction Metals — 
s Braas (rolled metal $019") basis per Ib, . A s he Ant” brand . ee perton| £26 to ECO] £86 to £60 T 
» be (brased) oo c.» Der ld. d. . e j dean: 1 Grey Cotton, on sp’ls per Ib. "à. Td. e. 
e " [] solid drawn) oe per Ib, 7 L] d. "e 1 en. Flax oe ee ee per Ib, dad. 6 d. ee 
e a asie ee ee per Ib, Td. . 7a, ee : 8 5 10 Ibs, Rusian ee per ib. 6} d. 4 Ha. ee 
e Cover Tubes (brazed) oo per Ib. paa, 854 e " 101 e single ee Der Ib, 48d. . E 
qa a solid dra ee per ib, Li e ee l 180 Ida. per ton £1 16 £l1 10 6a. ine. 
e Copper Bars (best selected) .. per ton £69 £69 T Kine, Bb’, (Vislle M Montegne bad, der tos -8 
k Messrs, Morris Ashby, Limited. 
The British Aluminium Co,, Ltd, 
Quotations : Messrs Tbos. Bolton & Sons, Quotations 


g Mocata, James 1 Co., Ltd, 


supplied by supplied Ly Messrs. Edward Till & 


d F. 8 & Bons. 
e Momus Frederik Bab & Co, 


n Mesars, P. Or & Sons. 
Mesers, Johnson, Matthey & Co., Ltd. 
» The Fhosphor Bronse Company, Lia. 


l; Messrs. G. Boor & Co. 


fs Rubber, G.-P. and 'Teleg. Works 


Messrs Bolling & Lowe. 


supplied by 
j Messrs Walter H. Hindley & Co., Ltd. 


Quotailong f Mesers. W. T, Glover & Co., Lid. 


Li i f 1 a . 
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THE ARBITRATION BETWEEN THE 
METROPOLITAN ELECTRIC SUPPLY CO. 
AND THE 
MARYLEBONE BOROUGH COUNCIL. 


(Continued- from page 288.) 

CoxTINCING his address on Thursday, Aug. 7, Mr. Fletcher Moulton 
said there was one other matter which he had to notice further, 
and that was the question, What were the defining limits of what 
the Borough Council was buying? because there was no inconsider- 
able sum dependent upon that. As to the “date of purchase " in 
the clause, he submitted that it meant the date when the notice to 
treat wasgiven. The notice to treat brought into relationship the 
vendor and the purchaser; the priče had necessarily to be 
settled after that, but it could not be settled as to what the price 
would be at the date that it was to be settled. The price 
was to be fixed as the price of the undertaking—all that was 
there at the time the notice to treat was given. It was contem- 
plated that the undertaking should be carried on by the Metro- 
politan Company and handed over as a going concern. 

The Umpire: And carried on as a going concern apparently, 
because the date of the transfer is the date a3 from which the 
powers and privileges pasa. 

Mr. Cripps, K.C.: Our obligations are upon us up to that date. 

The Umpire said that he was not suggesting that there would be 
any difficulty as to what the statute meant them to do, because the 
words of Section 2 provided that the purchase was to be a sum in 
gross, and on such terms and conditions as might be either agreed or 
settled by arbitration. The power to settle terms and conditions 
gave the arbitrators and the umpire ample power, no doubt, to 
work out equitably the rights between the parties subsequent to the 
notice to treat. 

Mr. Moulton submitted that all the tribunal had to do was simply 
to decide a gross sum—they could not be required to assess that 
sum on certain terms and conditions. 

The Umpire remarked they were not in that case dealing with 
the Lands Clauses Act simply, but with an Act of Parliament which, 
no doubt, said that the arbitration was to be an arbitration in the 
manner provided by the Lands Clauses Act in the purchase and 
taking of property otherwise than by agreement, and it seemed to 
him, without expressing any final opinion, to say what was to be 
done either by agreement or by means of such an arbitration, was to 
settle a sum in gross, and also the terms and conditions upon which 
purchase money and compensation were to be paid. 

Bir Edward Clarke, K.C., said it seemed to him that that might 

become a very serious question if it be contended that it was in the 
power of the tribunal now to make the terms and conditions upon 
which the purchase was to be carried out. It might well be that 
the tribunal might mention a gross sum as representing the price of 
the property which was to be transferred, and might at the same 
time be asked by the company to impose terms and conditions upon 
the Borough Council with regard to the time at which it should 
take possession, with regard to the price that it should give to the 
company to sever works which were not required after that time, 
andso on. So far he had not heard of any such terms and con- 
ditions being asked for, but when they were asked for, it would 
become very important to discuss the scope of the language to be 
used. Asfaras it stood at present before the tribunal, he took it 
to be simply a question of assessment of the tum in gross, which 
was to represent the price to be paid by the Borough Council for 
taking that which passed over to them, and he should submit that 
In arriving at that sum, it must be estimated according to the con- 
dition of the works, and af the time when the notice to treat was 
given. 
Mr. Cripps said they would claim expenditure in 1902 to be con- 
sidered in what was taken over by the Borough Council at the end 
of the concession, as far as the expenditure had been proper. Of 
course no one would ask for mere expenditure that had been im- 
properly incurred. 

Sir E. Clarke ssid that the word “proper” might have a double 
meaning. It might mean proper for the purpose of producing an 
Income from a self-contained supply applicable to tbe area. If 
that were the case, he thought there would be little difficulty about 
it at all; but if it meant proper considering it as an entire system 
and not separate to the extent of having a self-contained system 
m Marylebone iteelf, then he said that it would not contribute to 
the income which the Council was going to receive from the pro- 
S therefore tbey were not called upon to pay anything for 

at all. 

Mr. Cripps said it was his desire to meet the Borough Council on 
that point, and to be as reasonable as possible. 

Sit E. Clarke observed that the point was a very serious one, 
upon which he would feel bound to put evidence before the 
tribunal. 

. Mr. Fletcher Moulton, resuming his speech, said he should take 
it tbat the plant which physically passed to them was that which 
was there on December 31st, 1901. He then enumerated various 
items of expenditure which the company had made since, which, 
he said, the Vestry should not be asked to pay for. He laid special 
stress upon the expenditure of £49,000 for continuous current mains 
in eae C, about one-third of which he said had been put down 

The Umpire said he hoped the parties would act in concert as to 
new work. It was absurd that new work should go on with- 
3 being known what attitude the Borough Council adopted 


Mr. Todd, the company’s engineer, remarked that the work was 
proceeding day by day, and the amount would vary daily. 

Sir E. Clarke remarked that they had no contro), neither had 
their engineers been asked to concur in theexpenditure. They had, 
however, given notice to the company that allthe work they were 
doing was at their own risk, and that they would not be liable for 
it. Despite that notice, they had continued to spend large sums of 
money. 

The Umpire raid that it was a most unbusinesslike course of pro- 
ceeding, and he could not conceive how it should be allowed to 
go on. 

Mr. Cripps said it was manifestly in the interests of the company 

not to spend a farthing if they could help it, but on the other hand, 
they were under obligation to supply the district till the date of 
the transfer, which might be at the end of this year or any future 
time. 
Sir E. Clarke ssid that what they complained of was that the 
company had gone on spending large sums of money, not for the 
purpose of improving the supply of the Marylebone area at all or for 
the purpose of improving the position of the Vestry, but for the 
purpose of tying the whole thing up to Willesden in a way which 
would enable them to deal on better terms with the municipality 
in the future. He did not say that that statement should be taken as 
proved, but, at all events, it was upon that ground that they had 
objected to the expenditure of these large sums of money. 

The Umpire said it had been clear fora long time that the con- 


tention on one side would be that what they were doing would be 


justified by the necessity of continuing the undertaking, and, on the 
other side, it would be said it was done for an ulterior purpose. 
Which was right and which waa wrong they could not now judge; 
but as the parties were not in accord as to the propriety of the 
work, he should have thought that the reasonable thing for the future 
was that the engineers should meet and try to act in concert as to 
dealing with the district. 

Mr. Cripps said that, rightly or wrongly, the company considered 
that they could not meet their obligations without going to a certain 
expenditure ; it had nothing to do with Willesden, but with Mary- 
lebone itself. 

Mr. Fletcher Moulton said the substantial expenditure which they 
objected to was in two forms; one was expenditure on the buildings. 
in North Street, and the othcr the expenditure upon motor- 
generators there. They felt that that expenditure should be stopped 
by mutual content, because no expenditure of that kind assisted the 
company to fulfil its obligations. 

Mr. Cripps said that their view was that the right principle was to 
substitute motor-generators for house transformera. 

Mr. J. Conacher was then called, and further cross-examined by 
Mr. Moulton. 

The proceedings were adjourned. 


Last Friday week Mr. E. R. Debenham, a member of the Maryle- 
bone Borough Council, and chairman of the Lighting Committee, 
gave evidence in support of the Council's claim. In reply to Lord 
Robt. Cecil, K.C., the witness said he had made himself acquainted 
with all that the Council bad done in connection with the matter 
of electric lighting. In the course of their investigations the 
Lightivg Committee had their attention drawn to the agreement of 
October, 1889, with the Metropolitan Company.  Counrel's opinion 
was taken upon it, aud subsequently an action for a specitic per- 
formance of the agreement was commenced. They ascertained that 
the system in Marylebone was not self-contained, because there 
were frequent applications for through mains. On the question as 
to the probable extension of the use of electricity in Marylebone in 
the future, the witness said that the difficulty in Marylebone was 
that it was very difficult to get space there, and also very difficult 
to get labour. Labour was very expensive, and it would not be 
possible to make industries of that kind very large. 

Cross-examined by Mr. Balfour Browne, K.C.,the witness said 
that certainly his idea of the agreement was that the system was to 
be a self-contained one. 

A self-contained system in case of breakdown would be a bad 
one ?—] think there are self-contained systems elsewhere that do 
not break down. 

Do you know that this company has had a serious fire at one of 
its electric lighting stations ?—I know you have had several. 

If that takes place, is not a self-contained system a serious detri- 
ment ?— Well, we were without light a good deal in Marylebone, 
though we had not a self-contained system. 

Continuing, witness said he supposed that it would be an advan- 
tage that in the case of a self-contained system there should be 
some arrangement by which it would be possible for it to draw 
upon some other part of the syetem which could give a supply. At 
one time the Vestry applied for an order for electricity themselves, 
and in 1898 they were granted a provisional order. There was 
also an order promoted by a company called the Marylebone Com- 
pany. When the matter was before the House of Commons as far 
as his recollection went, Mr. Cripps, for the Metropolitan Company 
suggested that there should be a purchase, and that it should be 
under the terms of the Lands Clauses Act. 

Mr. F. H. Cameron, member of the firm of Sherwood & Co., 
Parliamentary agents, examined by Sir Edward Clarke, said he had 
charge of the St. Marylebone order last session, An arrangement 
was made between the Borough Council and the Marylebone Com- 
pany to oppose it. The opposition to the Bill confirming the 
electric lighting provisional order, promoted by the Borough 
Council, was withdrawn on the understanding that the Council had 
agreed to purchase the Marylebone part of the Metropolitan Com- 
pany’s undertaking. 

Evidence was also tendered by Mr. F. K. Stewart, of the firm of 
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Greenwood & Co., solicitors to the Borough Council, relative to the 
various negotiations which bad taken place between the Council 
and the Company in regard to the matter under arbitration. 

The arbitration was adjourned until October 20th. 


THE ELECTRICAL LEGISLATION OF THE 
SESSION. 


[FROM OUR PARLIAMENTARY BEPRESENTATIVE. | 


Atthe beginning of the year, when the private Bills were beirg 
brought forward, the Session of 1902 looked like being one of more 
than ordinary interest to those engaged in electrical enterprises. 
It is true that many measures have gone through which, if carried 
to completion, mean the expenditure of many millions of money, 
but “compromise” has been the order of the day, and promoters have 
shown a disposition to enter into agreement with opponents which, 
while praiseworthy in itself, will probably lead to heartburnings in 
the future. As year by year goes by important principles are 
settled and become precedents. Thus this Session little bas been 
heard of electrolysis with respect to tramway proposals, while the 
many power schemes which have been passed are all based on the 
South Wales Electric Power Act, which was fought out at great 
length in the Sessicn of 1900. The great mupicipalities—and a cor- 
siderable number of small ones too—seem to bave absolutely 
established their claim if they think fit to be excluded from the 
operations of these schemes. This Session also there has been no 
scheme of the novelty and magnitude of the Liverpool and Man- 
chester Express Railway, which occupied a great deal of attention 
in the last two Sessions. The proposal for an electrical railway 
from London to Brighton and the incorporation of a company with 
a capital of £9,000,000 bade fair at the commencement of the Session 

o be the chief electrical Bill of the year, but after considerable 
akirmishing over Standing Orders, the Bill was rejected on 
technicalities before its merits were considered by a Select Com- 
mittee. 

Undoubtedly the most important Bills from an electrical point of 
view have been the tube railway proposals for London. "The fight, 
however, has been not on engineering pointe, but on public con- 
venience and finance. Parliament bas made up its mind that 
London is not to be exploited for the benefit of promoters, and the 
Select Committee of Sir Wm. McIver, which is now considering the 
most important of the schemes, has adjourned till October, when the 
financial proposals of the promotera will befully gone into. At the 
beginning of the Session no fewer than 28 London Tube Bills were 
brought forward, viz., Charing Cross, Hammersmith Electric Rail- 
way, No. 1 Bill; the Charing Cross, Hammersmith and District 
Electric Railway, No. 2; the City and North-East Suburban 
Railway, No. 1; the City and North-East Suburban Railway, No. 
2; the King's Road Railway; the King's Road Railway (Putrey 
Extension); the North-East London Railway, No. 1; the North- 
East London Railway, No. 2; the Piccadilly and City Railway, 
No. 1; the Piccadil and City Railway, No. 2; ihe West and 
South London Junction Railway; the London United Electric 
Railways; the Brompton and Piccadilly Circus Railway (new 
lines) ; the Central London Railway (new lines); the Charing Cross, 
Euston and Hampstead Railway, No. 1; the Charing Cross, Euston 
and Hampstead Railway, No. 2; the Charing Cross, Euston and 
Hampstead, No. 3; the Islington acd Euston Railway; the City 
and Crystal Palace Railway; the Edgware and Hampstead Rail- 
way; the Great Northern and City Railway; the North-West 
London Railway; the Great Northern and Strand Railway; the 
Baker Street and Waterloo Railway; the City, Wandsworth and 
Wimbledon Railway; the City and Brixton Railway; the East 
London, City and Peckham Railway ; the Victoria, Kennington and 
Greenwich Railway. | 

Ok these, the City, Wandsworth and Wimbledon; the East 

London, City and Peckham, and the Victoria, Kennington and 
Greenwich Railway were dropped and the remainder came in two 
groups before Select Committees of the House of Lords respectively 
presided over by Lord Windsor and Lord Knutsford. Before these 
Committees the proceedings became most complicated, abandon- 
ments of certain portions of Bills, and the amalgamation of different 
interests being of frequent occurrence. The Crystal Palace Bill, 
the Central London Railway (new lines), the King's Road Railway, 
and the King's Road Railway (extension) were thrown out, and the 
Charing Cross, Hammersmith and District, the City and North- 
East Suburban, and the West and South London Junction Railway 
Bills were withdrawn. The proposals in the remainder of the Bills 
afterwards came before Select Committees of the House of 
Commons, and have been passed with the exception of the London 
United Electric Railway and the Piccadilly, City and North-East 
London Railway which are postponed until the autumn. 

There were no fewer than seven Bills for. conferring powers on 
companies to supply electricity in bulk, but in only one case was 
there any fight. In this solitary case the battle was between the 
Northumberland Electric Power Company and the Newcastle-upon- 
Tyne Electric Supply Company, who scheduled practically the same 
area. A Lords Committee decided aftera long hearing in favour of 
the proposals of the Newcastle-upon-Tyne Company. Schemes 
dealing with parts of Leicestershire and Warwickshire, Derbyshire 
and Nottinghamshire, Kent, Gloucester, and Cornwall, went through 
almost without opposition, the petitioners against the measures 
being dealt with privately. In addition the South Wales Electric 


Power Distribution Company got their Act of 1900 slightly 
extended, and the North Metropolitan Electric Power Company, 
after a stiff tight with the local authorities, got the extensions of 
their area, except in the case of Willesden. 

With regard to the Bills dealing only with electric light, there 
has been a falling off this year as compared with last. The London 
County Council came forward with some far-reaching proposals 
respecting the purchase of generating stations for the supply of 
electricity in bulk. The learned legislators in the past, who decided 
that after a certain period a local authority could compulsorily 
purchase the electric lighting undertaking within its area, probably 
never contemplated the growth of the enterprise, and the establish- 


ment of large etations to supply more than one district. The 
County Council, however, seeing that this is a factor which may 


prove a stumbling-block to its policy of municipalising everything, 
and consequently sought for powers to enable the local authority, 
or as an alternative the Council itself, to acquire these bulk stations 
outside the area. The Bill was, however, thrown out by a Select 
Committee of the House of Commons. The undertaking of the 
Garston Electric Lighting Company becomes transferred to the 
Liverpool Corporation by the Garston Transfer Bill, and Parliament 
bas sanctioned the undertaking of the Norwich Company being 
acquired by the Norw ch Corporation. By sections in their Omnibus 
Bills, further powers have also been conferred on the local authori- 
ties of Dartford, Nottingham, Birkenhead, Huddersfield, Aber- 
tillery, Finchley, and Eastbourne, in respect of their electric 
lighting undertakinge. There were eight Bills confirming orders 
granted by the Board of Trade, and it is noticeable how 
few orders were applied for by limited companies as against 
thore by the local authorities, compared with the state of 
things but & few years ago. Orders have been confirmed 
in respect of the fcllowing districts: Tottenham, Wood Green, 
Edmonton, Enfield, Bermondsey and Rotherhithe, Stoke Newing- 
ton, Woolwich, Beeton, Carnarvon, Eston, Hebden Bridge, Mytholm- 
royd, Otley, South Bank, Stockton, Thornaby-on-Tees, Tipton, 
Abram, Holyhead, Hucknell Torkard, Leyland, Louth, Penrath, 
Saddleworth, Springhead, Tyldesley, West Loughton, Aberdare, 
Amble, Dover, Frinton-on-Sea, Gillingham, Hindhead, Leadgate, 
Leatherhead, Paignton, Stanley, Carnoustie, Kinning Park, Govan, 
Nairn, St. Andrews, Ardsley, Barton Regis, Blayton, Chester-le- 
Street, Church Stretton, Lees, Lower Bebington, Newburn, 
Segill, Stanley, Bedlingtonshire, Chepstow, Cowes, Hitchin, 
Morpeth, Ashington, Pokesdown, Slougb, Stevenage, Tadcaster, 
Trefrew, and West Riding. 

As usual, there have been a great number of tramway schemes 
before the Committees, but by far the largest number of them went 
through with little opposition. The London County Council came 
forward with a most ambitious programme, but again’ found some 
of the Metropolitan Borough Councils effectual stumbling blocks, 
As the Council must obtain the consent of the local authority to 
comply with Standing Orders, a number of their proposals fell 
through, but about eight miles of tramway were passed. Ina addi- 
tion, the Council has obtained sanction for the construction of a 
shallow tramway under the new street from Holbora to the Strand, 
which is the first scheme of the kind sanctioned in England, and 
will doubtless be followed with very great interest. They bave also 
got power to erect a large generating station at Greenwich. Several 
other important schemes affecting London have been passed. The 
most noticeable is that of the London United TramwaysCo., whore Bill 
for street widenings and agreements with local authorities will run 
the company in for a pretty penny. The British Electric Traction 
Company got its Croydon and District scheme carried with but 
little beyond railway opposition, but was unsuccessful with regard 
to its South Shields, Sunderland and District Tramways Bill, which 
was thrown out by a Lords' Committee. The North Metropolitan 
Tramways Company, who lea:e that portion of their undertaking 
within the County of London from the London County Council, have 
obtained powers to electrify their considerable mileage in the 
County of Middlesex. The L.C.C. already has similar powers for 
the tramways leased in their area. The Middlesex County Council 
got an important Bill passed, which constitutes them a local 
authority for tramway purposes within the county. It was dis- 
tinctly pointed out by the Lords’ Committee that the effect of the 
passing of the Bill would be that, if the County Council purchases 
a tramway, the local authority will not have the option of purchase 
after a certain number of years. What looked like being a very 
protracted fight between the Corporation of Manchester and Salford 
over tramways was commenced, but a compromise was made. The 
Salford Corporation wished for running powers over several of the 
Manchester lines to make an effective through service for tbe two 
boroughs. They eventually agreed to allow an interchange of 
traffic on certain routes, and withdrew opposition to proposals for 
some new lines. The Newcastle-on-Tyne Corporation got permis- 
sion to extend their system by the construction of several important 
new routes, and the North Staffordshire Tramways Company were 
similarly successful. The Northern Counties Electric Supply Com- 
pany promoted the Northumberland Electric Tramway Bill, and 
were successful, and the Tyneside Tramways and Tramroads Com- 
pany got au Act conferring some new powers on them. In 
this case, the definition of the difference between a tramway 
and a tramroad was given for the benefit of a noble lord who was 
honest enough to admit that he was ignorant. He was told that a 
tramway was a tramway running over a public road, while a tram- 
road was a tramway running over a private road. The Rhondda 
Urban District Council, after some opposition, got an extension of 
the tramway system there. An important question arose in the 
case of the Cavehill and Whitewell Tramway Bill. The Tramway 
Company, who hold the property, sought for power to electrify the 
line. Some of the undertaking is within the area of the Belfast 
Corporation, and that body sought to insert a purchase clause in the 
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Bill. As the Tramways Act of 1870 does not apply to Ire land, and 
no similar provision has ever been inserted in any Bill relating to 
tramways, the Select Committees of both houses declined to create 
a precedent. The proposal of the Hastings Tramways Company to 
continue an electrically worked tramway along the sea-front, was 
struck out of the Bill. A Bill to incorporate a company, and con- 
struct a tramway system for Scarborough was passed, and Bills 
relating to the tramways of Preston, Ashton, and Dukinfield, 
Southport and Lytham, Saddleworth, Springhead, and Lees, 
Leicester, Devonport, Nottingham, Newport, Bradford, Wrexham, 
Wigan, West Ham, Mexborough and Swinton, Rossendale, 
Halifax, Cleethorpes, the Exeter District and the Birmingham 
District, were also agreed to. An important scheme for tramways 
in Hove and District was thrown out for Standing Orders, and 
other Bills which met a similar fate were the Romford 
Urban District Tramways Bill, the Torquay and Paignton 
Tramways Bill, the South Shields Corporation Tramways and the 
North Ormesby, South Bank and Grangetown tramways. Only two 
Bills confirming Board of Trade Tramway Provisional Orders were 
brought forward—a great falling off from last Session, when there 
were 12. These dealt with the districts of Brighton, Cheadle and 
Gatley, Lees, Southport, Stockport, Sunderland, Heywood, Leeds, 
Pontypridd, Southampton, West Riding and Wolverbampton. In 
only two cases did the opposition lead to fighting before a Com- 
mittee. The Pontypridd Urban District Council had a long battle 
with the Taff Vale Railway, but got the extension asked for. In 
the case of the Leeds Bill a matter of some little importance arose. 
The Corporation proposed to go over a railway bridge, and the 
railway company sought to be relieved of any liability for the 
safety of the bridge. On the other hand, counsel argued that tho 
road was there before the railway, and the railway company was 
bound to keep the bridge in such a state as would fit it to bear the 
traffic which the road itself would have carried. The Committee 
declined to insert any clause in the Bill limiting the responsibility 
of the tramway company. 

Amongst the other proposals which have been before Committees 
was the Metropolitan District Railway Bill, enabling the company to 
enter into an agreement with the Metropolitan District Electric 
Traction Company to electrify the line, &c. The Bill of the 
Metropolitan Railway furthers the electrification of that line, but 
the two companies have not come into agreement to take electric 
power from the great station at Chelsea being now erected. The 
London, Tilbury and Southend Railway has also obtained powers 
to use electricity as the motive power, but there is no immediate 
intention of using the powers. Another railway which has cbtained 
similar powers is the Donegal Railway, while the Whitechapel and 
Bow Railway will also be eqaipped for electric traction. By 
the passing of the North and South Shields Electric Railway 
those two important towns will be brought into easy communica- 
tion with one another by means of a tube railway under the River 
Tyne. One more terror was presented to the promoter by the 
opposition of the Cyclists’ Touring Club, who wanted a clause to fix 
the scale of charges for the carriage of cycles, but the Committee 
refused to listen to the request. Another tube railway was brought 
forward, viz., the Manchester Tube Railway Bill, but it dropped 
before coming to Committee. A novelty was introduced in the 
proposal to equip the Medway and Thames Canal—a new canal to 
connect Rochester with Gravesend—with electrical appliances for 
haulage, &c., and this was carried. The Manchester and Liverpool 
Electric Express Railway Company obtained power to make a 
deviatioh of the anthorised line at Salford. A Bill to form a board' 
of local bodies for the establishment of a telephone system in the 
Manchester District was dropped. ~ 


AN IMPORTANT TRADE UNION CASE. 


Inn judgment of Mr. Justice Bigham in the case of the Glamorgan 
Coal Company and Others v. the South Wales Miners’ Federation 
and Others, involved the discussion of a number cf points which are 
of the first importance to those interested in trades unions. The 
action arose in consequence of "stop-days," which were ordered 
by the Executive Committee of the South Wales Miners’ Federa- 
tion. Certain stop-day orders which they gave resulted in 235 
collieries being shat down on five different days, about 130,000 
men, who were members of the South Wales Miners’ Federation, 
being thrown out of work, with a loss in wages of £165,000. The 
loss occasioned to the employers was roughly estimated at £100,000 
and it was to recover this aum that the action was commenced. 

It need hardly be said that the 74 firms and companies who 
joined together as plaintiffs to bring this action were prompted to 
do so by the decision in the Taff Vale Railway case, in which it 
was deolared by the House of Lords that a trade union can be sued 
in its corporate capacity. In this, their first ettempt to attach the 
funds of a trade union, thé Associated Coalowners of South Wales 
have signally failed. , 

It is a mazim ot English law that tbere is no wrong without a 
remedy ; that if the rights of any individual are infringed, he may 
obtain redress in a court of justice. Locking at the Glamorgan case 
from this point of view, and giving to the word wrong” a popular 
Femen, if Wend com tatha moro Jayman that there has been some 


denial of justice at all times material to the history of the case. 
The plaintiffs, who are known a3 the Associated Coalowners, were 
on friendly terms with their workmen. The wages of those work- 
men were fixed upon the basis of a sliding scale agreement which 
gave the men an interest in the price of coal, and which had worked 
satisfactorily for a number of yeara, The sliding scale was settled 
by a Joint Committee, which consisted of representatives of masters 
and men. In the year 1900, and again in the year 1901, the 
Executive Committee of the Minera’ Federation came to the con- 
clusion that the price of coal was being lowered by certain merchants 
and middlemen; and in order to check this “cut-throat policy“ 
by diminishing output, and so increasing the price of coal, the 
Executive Committee of the Minera’ Federation determined to order 
stop-days. This course of action was decided upon without the 
consent or approval of the employers, and as might have been 
expected, it occasioned serious loss to all the Associated Coalowners. 
They brought an action to recover damages, basing tbeir right of 
action upon the well-known principle that it is unlawful for a man 
to maliciously induce a servant to break his contract with his master.. 


. The Federation as a corporate body, and the officials of the Federa- 


tion in their official capacity, were joined as defendants to the 
action, and the trustees were brought in in order that the funds 
might be attached. Although the plaintiffs were compelled to admit 
that the defendants were not actuated by malice in the ordinary 
sense, yet it was urged on their behalf that the word “ maliciously ” 
was equivalent to the phrase “ wilfully and with notice of contract,” 
and that the defendants should be held responsible for the natural 
consequences of their actions. 

Mr. Justice Bigham, however, gave judgment for the defen- 
dants. The facts which we have stated are those of a case which 
seems to have been one of considerable hardship to the employers. 

Whatever the motive which impelled the Federation officials to 
order the stop-daye, one immediate and necessary result of those 
stop-days was loss to the employers. Rough and ready justice 
would seem to dictate that that loss should fall upon those to whose 
actions it was to be attributed. But Me. Justice Bigham held 
otherwise. Ia a lengthy judgment, delivered by him on August 
7th, he expressed the view that the evidence did not warrant 
him ia finding that the defendants were actuated by malice; that 
the mere fact that they knew that their orders to the workmen 
would result in the breach of a number of contracts was not suffi- 
cient evidence of malice ; and that although the order for stop-days 
was issued by the South Wales Miners' Federation, in hia view 
they had committed no actionable wrong. Having regard to the 
important issues at stake, we do not suppose that this case will rest 
where it is. Further, the point upon which Mr. Justice Bigham 
based his judgment is one which, if the case under review comes 
before the House of Lords, will involve the decision of a principle 
which strikes at the very foundation of trade union methods. 

The question may be expressed in two words thus: If A induces 
B to break his contract with C, can C bring an action against A? It. 
was decided in an old case that an action may be brought if A has 
acted maliciously ; but hitherto no definite meaning has been given 
to thisterm. Mr. Justice Bigham has boldly decided that where A 
for his own benefit induces B to break his contract with C, in full 
contemplation of the fact that loas will accrue to C, the facts of 
such a case do not justify a finding that A was actuated by malice. 
This is the cardinal point in the whole case. The full force of the 
decision was somewhat weakened by the statement that the 
Federation officials were acting as advisers rather than as persuaders, 


but we have got to learn that the advice of a committee of a trade 


union is anything short of practical compulsion. 

We have the greatest possible respect for the learned judge who. 
has pronounced this momentous decision ; a respect which is only 
equalled by that which was evinced by all the numerous parties to 
the case, who consented at an early stage of the proceedings to the 
dismissal of the jury, and to leave all questions, including the . 
assessment of damages, to the sole decision of the learned judge. 
But at the same time we cannot but regret his finding that the 
defendants were justified in ordering stop-days in the circumstances 
which came to light in the course of the hearing. It hag been. 
repeatedly declared that every case of this class has to be decided 
upon its own merits, and that, howsoever, the Court may be bound 
by legal precedent, the law must be applied to each particular cet of 
facis. A hundred instances might be cited in which it would be 
lawful, nay, even meritorious, for one man to advise or even induce 
another to break his eontruct. We can even imagine cases in which. 
inducement to break & contract known to be hurtful to some third 
party, and known to be beneficial to the inducer could be justified. 

But it would be difficult to find justification upon these lines for- 
the orders from headquarters which bring about disastrous strikes 
which paralyse trade, and eventually injare workmen as well as. 
masters. Whatever attempts may be made to conceal the true. 
object of a strike, its actual result is disaster to the employer, who. 
has the last word in the matter of fixing the rate of wages. 

As the same time we may venture to hope that the principle that. 
each case must be decided upon its own merits will do much to. 
narrow the effect of the judgment, in so far as it may be regarded 
as a victory for the trades unions. The men's wages depended 


‘upon the price of coal, and they may, therefore, have had some 


peculiar interest in keeping up the prico. Such interest may have 
seemed to the Court to be sufficient to jastify the action of the 
Executive Committee, although injury to the employers was a con- 
comitant result. In the casc of an ordinary strike for higher 
wages it will be open to the Court to come to a different conclusion 
in fact. 

At the same time, we should not be at all surprised to find that i 
and when this decision ever comes before the House of Lords fo 
review, that tribunal: may see its way to find that in this instans. 
the Federation went beyond its legal limits. 
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THE REQUIREMENTS FOR 
THE PARALLELING OF ALTERNATORS AS 
VIEWED BY THE ENGINE BUILDERS. 


By HENRY E. LONGWELL. 


THE parallel operation of alternating current generators direct 
connected to reciprocating epgines, has, during the past five years, 
been the subject of many learned discourses by many learned 
electricians. Awed by the formidable array of mathematics, Greek 
letters and scientific terms, we engine builders have sat humbly at 
the feet of the masters hoping vainly tbat there might be let fall 
some crumb of knowledge that we could assimilate and thereby 
progress— be it ever so little—towards a reasonable comprehension 
of the matter. 

What the problem needs for its complete and final solution is the 
advent of another Admirable Crichton, in whom the highest know- 
ledge of electrical and mechanical science will be combined. Fail- 
ing this, the solution must be the joint work of two or more indi- 
viduals, with different trainings and different ways of thinking, 
and, consequently, the problem of paralleling alternators is now, 
and doubtless will be for years to come, complicated with the 
additional and perhaps equally difficult problem of paralleling 
brains. 

It is not the intent of this paper to advance any unfailing receipe 
for making alternators run in parallel, but rather to call attention 
to the fact that there are certain things which the electricians have 
not told us that would be helpful to us if we knew them, and that 
some of the things they bave told us are wrong; and, further, to 
‘suggest that there is a broader line of investigation than has been 
generally followed, which will include the action of the gene- 
rator on the engine, as well as the action of the engine on the 
generator. : 

The electrician starts out with the assertion that no electrical 
question is involved. The stereotyped formula is that “if the 
alternators are run at uniform speed, and at the same frequency, 
the paralleling will take care of itself.” This we concede without 
argument, for the reason that it does not have anything to do with 
the practical case, and consequently it makes no particular differ- 
ence whether it is true or not. 

If the prime mover is to be a reciprocating engine, the speed will 
not be absolutely uniform. It will vary during a single revolution, 
owing to the irregularity of the tangential effort on the crank pin, 
and it will vary from revolution to revolution because automatic 
governing is only a series of approximations above and below the 
mean speed. This is the actual condition we have to meet, and it 
is time wasted to discuss ideal and impossible conditions. Admit- 
ting that these irregularities, which must exist to a greater or less 
degree, create certain electrical disturbances in the generators, it 
must be conceded that these electrical disturbances are communi- 
cated from one generator to another, and that there is a resultant 
reaction back on the engine. It is not enough for the engine de- 
eigner to merely consider the action of his engine as an independent 
unit; it is equally necessary that he should have knowledge of the 
character of the reaction from the generator. 

To put the problem of parallel operation before us in kinder- 
garten form so that it could readily be grasped by the purely 
mechanical mind, we have been told that the whole thing is 
-analogous to, and quite as simple as, running two or more inde- 
pendent engines connected by gears to a common line shaft. It 
‘undoubtedly is—almost. 

There are to-day quite a considerable number of installations 
"which by dint of strenuous effort blindly applied, and more or less 
good luck, have been made to operate in parallel quite satisfactorily, 
-but as to the reasons for success or failure, opinions have differed so 
widely that it may be safely eaid that there is no theory that is 
not open to attack from some points or other. Some authorities 
will tell you that dash pots on the governors did the business. 
-Others that the turning moment of the engines was improved ; still 
others will say.that the use of copper pole tips or dampers on the 
generators is what turns failure into success. 

I have in mind a certain large installation in which the early 
attempts to parallel the alternators were far from successful. Shortly 
. afterward the plant was operating in parallel regularly and satis- 
factorily. I made special inquiry as to what had been done to 
bring about the result, and my informant said: Nothing so far as 
the apparatus is concerned ; we have just learned how to do it— 
that is all.” $ 

It is perhaps worth while to consider whether or not the expert- 
ness of the operator may be a more potent factor than we have 
hitherto believed. 

In a great many instances the difficulties experienced in 
paralleling alternators have been more or less completely overcome 
by tinkering with the governing mechanism on the engine, and 
consequently it has become fashionable to say that the troubles 
originate in hunting, oscillating or otherwise faulty governors. 
This, however, is an unfair statement. Coincidence and cause are 
two entirely different things. The interaction between the gene- 
rators is not necessarily caused by the hunting or oscillating of the 
governors, even though both phenomena are co-existent, and even 
though the latter tends to aggravate the former. 

A more fair statement of the case is, that the parallel operation 
of alternators imposes a duty on the governing mechanism of the 


* A paper read before the Engine Builders’ Association of the 
United States, at tbe annual meeting held in Pittsburg, Pa., May 
22nd and 23rd, 1902. 


engine which is abnormal and which is directly opposed to its 
natural function. 

The natural function of a governor is to regulate the supply of 
motive fluid in proportion to the load, If we have two engines 
driving alternators in parallel, and, by reason of small speed varia. 
tione, which we might as well frankly admit are unavoidable, one 
generator advances ever so little ahead of the other, it takes more 
load. To restore equilibrium we ought to be abie to reduce the 
steam supply to the engine that is leading and to increase the supply 
to the engine that is lagging behind. Now the natural tendency 
of the governor is just the opposite—:.c, to increase the steam 
supply to the heavily loaded engine and make it capable of taking 
more load, and to decrease the steam supply to the underloaded 
engine and make it less capable of taking its share of load. Further- 
more, the nearer perfect the governor is a3 regards the performance 
of its natural duty, the more promptly and vigorously it does the 
right things at the wrong time. 

Obviously a governor, unless endowed with intelligence, cannot 
assist parallel operation, and the best we can hope to do is to hobble 
it in such a way as to make it offer as little opposition as possible. 
In other words, we must sacrifice as far as is safe, all the qualities 
that have hitherto been regarded as synopymous with excellence, 
and make the governor so that it will not act quickly under any 
circumstances, and will not respond at allto moderate changes in 
load or speed. Hence, dash pots, friction brakes, &»., not because 
the governor is faulty, but because we must needs make it so, to 
prevent its resisting the contradictory demands of the electrical 
part of the plant. 

No properly designed governor on an engine in any service other 
than that of running alternators in parallel requires any of these 
retarding devices, and their presence ordinarily would be an open 
confession of faulty design. 


As regards the required degree of uniformity of angular speed, 


a common specification issued by one of the leading manufacturers 
of electrical machinery reads as follows: 

^... Variations of the rotating part of the generator through 
the revolution at any constant load not exceeding 25 per cent. over- 
load should not exceed one-sixtieth of the pitch angle between two 
consecutive poles from the position it would have if the motion 
were absolutely uniform at the same mean velocity. . . . The maxi- 
mum allowable variation is the amount the rotating part forges 
ahead plus the amount which it lags behind, the position of 
uniform rotation is therefore one-thirtieth of the pitch angle 
between two poles. Generally this is obtained by the use of a heavy 
fly -wheel." 

Another manufacturer makes these limits one-seventy second and 
one-thirtysixth respectively. 

This requirement presents no particular difficulty, except in the 
case of slow-moving engines coupled to generators of high frequency, 
where the fly-wheel weights assume proportions that are fearful to 
contemplate. 

The mathematical processes whereby the requisite fly-wheel 
weights are determined have been so frequently and so ably set 
forth by various writers in recent years that it would be superfluous 
to interpolate them here. 


In certain instances we have made the angular variation within 


the specified limit, and even with the governor made as faulty 
as is safe, the paralleling has been unsatisfactory. Our electrical 
associate does not say that perhaps his specification was faulty, but 
insists that the variation is not within the required limits. Then 
there is a dead lock. We have had nothing to submit but calcula- 
tions, and the electrical enginecr holds that figures do not weigh at 
all, as against the observed electrical phenomena. We are now, 
however—thanks to Mr. P. O. Keilholtz, of Baltimore—on a firmer 
footing. Mr. Keilholtz bas perfected a method of actually measur- 
ing the angular variation throughout the revolution, which method 
seems to give satisfactory and conclusive evidence of what actually 
occurs, and it is gratifying to note that the measured departures 
agree very closely in time and extent with the calculations. 

This matter is set forth ina complete and interesting manner in 
a paper read by Mr. Keilholtz at the 157th meeting of the American 
Institute of Electrical Engineers in New York City, October 25tb, 
1901. 

Knowing that the specified departure from uniform rotation does 
not always ensure success, we are led to make inquiries as to just 
what is the object of this specification, and to wonder whether it 
may not be faulty or incomplete, and whether it may or may not be 
subject to modification on account of varying electrical characterts- 
tics in different generators. 

In a paper read before the meeting of the American Institute of 
Electrical Engineers above referred to, 1t is stated in substance that 
the object of the specitication is to limit the amount of cross current 
that can flow between the generators. With a displacement of one- 
seventy second of the pitch avgle between two pòles, ahead or be- 
hind the position corresponding to uniform mean speed, two gene- 
rators might be coupled together in parallel at the instant when 
the relative positions of the cranks of the two engines would be 
guch that one generator would be the maximum distance in advance, 
and the other generator the maximum distance behind the position 
corresponding to uniform rotation. In this event, the two genera- 
tors might have a maximum relative displacement of one-thirtysixth 
of the pitch angle between two consecutive poles. With this dis- 
placement it is stated that the cross current will be 10 9-10 per cent. 
of full load current, provided the electrical characteristics of the 
alternators ate such that the short-circuit current is 24 times full 
load current. 

Now we find that for various reasons-—constructional or other- 
wise—alternators are actually built giving short-circuit currents as 
low as 21 times full load current, while others are known to give 
as much assix times full load current om short-circuit, and all of 
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these are supposed to come within the limits of standard representa- 
tive practice. 

If between the generators giving 24 times full load current on 
short-circuit when displaced one-thirtysixth of the pitch angle 
between two poles, the cross current is 11 per cent. of the full load 
current, then the cross current between the generators giving six 
times full load current on short-circuit when the phase displace- 
ment is one-thirtieth of the pitch angle between two poles—which 
displacement is allowable under the more liberal specification 
would be a little over 31 per cent. of the full load current—a ratio 
of nearly three to one. 

If the amount of cross current allowable is a very important 
ter, it does not seem reasonable that the manufacturer of alternators 
should put out an invariable specification to cover the requirements 
of generators which differ so widely. 

If 31 per cent. cross current is allowable, why should the engine 
builder be burdened with the expense of making a fly-wheel to 
give a displacement which will cause only 11 per cent. cross cur- 
rent? Tf, on the other hand, 11 per cent. cross current is near the 
allowable limit, why should the engine builder be blamed when the 
generator builder furnishes machines that will give 31 per cent. 
cross current with the specified displacement? 


We are next led to inquire what is the effect of the cross current, | 


and we learn that it represents “synchronising force" or the ten- 
dency of the generators to pull each other into step if the phases 
are displaced. We also learn that the force is such a percentage of 
the full load torque of one machine, as the cross current is of the 
full load current. 

For example, in a generator having a full load capacity of 750 Kw. 
—which is approximately 1,000 electrical horse-power—running at 
100 revolutions per minute, the fall load torque, or the resistance 
offered by the load, would be approximately 10,000 lbs. applied at 
a radius of 5 ft. 3 in. 

With two such units in parallel, if the phase displacement is such 
that the cross current is 20 per cento of the full load current of one 
machine, then the force tending to pull the machines into 
synchronism is equivalent to that of a spring tensioned to 2,000 lbs., 
and connecting the two generators at radial points 5 ft. 3 in. from 
their respective centres. 

If the total load of the two generators is 2,000 H. p., we may con- 
sider that with this amount of croes current flowing one generator 
is carrying 1,100 H.. and the other only 900 H..; or that the 
resistance at 5 ft. 3 in. radius is reduced to 9,000 lbs. in one gene- 
rator and increased to 11,000 lbs. in the other. 

Ifthe two generators are running in parallel without outside load, 
then with the same displacement we may consider that there is an 
actual magnetic attraction between the two machines equal to a 
force of 2,00 lbs. applied at the radius mentioned. 


(To be continued.) 


THE ELECTRIFICATION OF OUR 
RAILWAYS. 


We are confronted by a great danger with reference to the 
adoption of electric traction on our railways, a danger which 
we have foreseen and attempted to point out in the past, 
and which is mainly the result of what we might term 
the impracticable proposals which have been put forward by 
Si who: have no practical knowledge of traction 
wor 

The experts called by the Metropolitan Railway Company 
in the now famous arbitration between the Metropolitan and 


Metropolitan District, and the strong recommendations made 


by such men as Sir William Preece and Major Cardew in 
favour of the Ganz system—a system which was found by 
the Court to be inapplicable to operating the traffic for 
Which it was recommended, and which even under the most 
favourable circumstances, such as obtain on the Valtellina 
Railway, has not as yet been successful—cannot have done 
much except to shake the confidence of railway companies in 
electrical engineers, This has been strongly emphasised by 
the speeches made at the meeiings of railway companies 
which have been held within the last few weeks Lord 
Clande Hamilton, the chairman of the Great Eastern Railway 
Company, scoffed at the expert opinion, as brought out by the 
extraordinary evidence given at the Metropolitan arbitration, 
and this is not surprising. It must necessarily be difficult 
for laymen to differentiate between the professional expert 
whose business it is to give evidence, no matter how scanty 
may be his knowledge of the case, and the expert engineer, 
with practical as well as theoretical knowledge, whose 
€xperience has taught him never to give an opinion lightly, 
or to lay out a plant which he does not know beforehand to 
be based on deductions drawn from ascertained facts, and 
not merely from theory. 


From the commencement we have taken up the position 
that the handling of long-distance traffic electrically in this 
country is not a thing of the near future, but that elec- 
tricity is bound to be introduced to handle suburban traffic, 
unless the railway companies are willing to confine them- 
selves to handling only the long-distance traffic, and to drop 
the other entirely. 

The dreams of Mr. Langdon as regards the advantages of 
operating long-distance lines by electricity, when seriously 
advocated by him as President of the Institution of Elec- 
trical Engineers, have, we fear, helped to retard the 
introduction of electricity on our railways. The Midland 
Company, at any rate, has not been stirred to action by him. 
At present it does not intend to do anything with its London 
suburban traffic, and this decision may be wise, but we would 
advise a careful consideration of the use of electricity to 
handle local traffic in such neighbourhoods as Bradford and 
Leeds. 

The suggestion which was seriously made by Mr. Swin- 
burne, now President of the Institution of Electrical 
Engineers, to adopt the series system on our railways, with- 
out due consideration having been given to the practical 
difficulties which would have to be solved before it could be 
adopted, must have gone far to destroy the small amount of 
faith which railway men may still have in electrical engineers. 

The proposal of Messrs. Mordey & Jenkin to carry 
what practically amounts to a central station on each 
motor ‘car, although it may meet with the approval of 
German and Swiss experimenters, is still untried on a-com- 
mercial scale, though similar suggestions were made years 
ago by Heilmann and Ward Leonard, and the same idea is 
now being revived by Arnold in the United States. Such 
systems may all be-more or less applicable to long-distance 
lines in countries where water-power is plentiful and coal 
scarce, and where a failure or a stoppage of a line for several 
hours would not be serious, but to suggest their adoption to 
operate our suburban traffic round London is dangerous as 
well as ridiculous, To seriously suggest to one of our 
railway companies to experiment with an untried system on 
congested suburban lines, cannot but cause the directors to 
look askance at electric traction in general, and certain 
electrical engineers in particular. 

It is, however, satisfactory to note that electric traction is 
being considered by our railway companies, as is shown by 
the fact that the chairman of nearly every company has 
dilated at length on it and stated that progress is being 
watched." One company, the North-Eastern Railway 
Company, has gone so far as to issue a specifica- 
tion, and to ask for tenders to electrify some of the 
suburban lines round Newcastle. That is a step in the 
right direction, and no doubt all our other companies will 
now sib still and watch the experiment, not daring to do 
anything until they can quote a precedent. 

We much regret the manner in which the North-Eastern 
Railway Company has gone to work, It has issued a speci- 
fication, which not only leaves it entirely at the mercy of the 
contractors and which, under certain conditions, might in 
advance, secure the contract being placed with one particular 
firm, but may cause many other firms to spend a large amount 
of money in preparing their tenders in vain. This specifi- 
cation we have already commented on in another place; it 
practically amounts to a series of questions to be answered 
by the contractors, who are called upon, not only to send in 
bids, but to work out all the necessary quantities and do all 
the engineering which those issuing the specification are 
usually supposed to do. 

We trust that in the present case no great harm may be 
done, but under such conditions a failure is quite possible, 
and 'we regret that a company like the North-Eastern 
should have laid itself open to such serious criticisms. 

It is a curious trait in our national character that whilst 
in some cases we will take any risks in developing new 
undertakings, in others we will not move a step except after 
having watched for years the resulta obtained in other 
countries, For example, the number of power distribution 
companies is considerable, and every year brings forward new 
schemes, and yet the actual results which will be obtained 
from practical experience are still unknown. The mere 
mention of a tube seems to fascinate people, not only ourselver, 
but also Americans. Last session gave us an example of two 


Pe PP eS SS AA Sa, 


826 i 


THE ELECTRICAL REVIEW. 


[Vol. 51. No. 1,291, Avavsr 22, 1902. 


good sound English schemes put forward by existing 
companies, the Central London and the City and South 
London Railway Companies, being thrown out by the Lords’ 
Committee. The same Committee passed an agglomeration 
of lines whose financial success is more than doubtful, 
which belonged to various speculative promoters and were at 
the last moment combined by Mr. Pierpont Morgan. This 
scheme is at, present being energetically opposed in the House 
of Commons by another American, Mr. Yerkes, and his 
associates. We owe in great part to Mr. Yerkes the fact 
that our railway companies are at last awakening to the 
necessity of doing something, although they seem only too 
glad to find any excuse to put off the day of action. In the 
present instance an excuse has been furnished them, and that 
we are sorry to say by electrical engineers themselves, 

Let us examine the situation from the point of view of our 
railway companies and see what reason they allege for 
still holding back. The following are the usual reasons 
advanced :— 

l. Experts do not agree as to the system which should be 
adopted. 

2. There is no standard system. 

3. Electric traction for handling heavy trains is still 
experimental. 

4. The existing steam locomotives do very well, and 
the advantages to be gained by the change seem doubtful. 

5. It is better to wait and see what results other com- 
panies obtain from their experiments before doing anything. 

The first statement is unfortunately only too true. We 
have had Messrs. Mordey & Jenkin's single-phase alternat- 
ing system, which Mr. Huber, of the Maschinenfabrik 
Oerlikon, has independently discovered, and with which he 
is now, we understand, experimenting, with a view to its 
being adopted on some of the Swiss railways. "There is the 
Ganz system as proposed by Mr. Blathy for the Metro- 
politan and District Railways, which was, as we think, 
rightly condemned as unsuitable—a decision foreseen by almost 
all those who had any practical experience in traction work. 
There is the series system suggested by Mr. Swinburne, 
which was experimented with many years ago and proved a 
failure, and which has never been seriously suggested since. 

Then we come to such schemes as that suggested by Mr. 
Behr, which he calls a monorail, although several rails 
are required to support and guide the car. Mr. Behr has 
now a chance of showing what he can do, having secured an 
Act for building such a line between Manchester and 
Liverpool, but instead of E the feasibility of 
his system, he is now engaged in attempting to secure con- 
cessions for building similar lines elsewhere. 

There is also: the suspended line on the “ Langen" 
system, as supported by Messrs. Schuckert & Co., in which a 
bridge has to be built all the way from which cars are hung. 

Again we have the so-called electro-pneumatic system 
suggested’ by Mr. Arnold in America. This is a single- 
phase system in which the motor runs nearly continuously, 
and the energy not required is stored in the shape of com- 
pressed air. | 

Most of these systems are experimental and untried, and 
many of them are dangerous. If it were a question of 
transforming our long-distance main lines they might have 
to be considered, but the time to do £o is, in our opinion, too 
far off to make the subject worth seriously discussing. 

As to the second objection advanced, we have always con- 
tended that this is not the case, as the only service which 
should be at present operated electrically is one, say, within 
a circle of from 20 to 30 miles’ radius, 

For such a service wide experience is available, and the 
transformation could be commenced at once, without having 
to adopt any but standard apparatus for generating, 
transmitting, transforming and utilising the electrical energy 
required for operating the trains. ‘There is no engineer 
of any standing who has had practical experience who 
could not lay out such a system, and foretell within a few 
per cent. what the capital outlay would be and what it would 
cost to work. There are also firms of good standing, 
English as well as American, who could and would under- 
take to instal such plant, with a certainty of successfully 
completing it within a given period, and who would be pre- 
pared to guarantee results. 

' The third contention is ridiculous on the face of it. 


Heavy passenger and goods trains have for years been 
operated electrically on the Baltimore and Ohio Railway. 
The New York, Newhaven and Hertford Railway is operat- 
ing trains on some of its branch lines. Both at Chicago, 
New York and Brooklyn elevated trains having from two 
to six heavy passenger coaches are in constant operation. 
We have in England the Liverpool Overhead, the City and 
South London and the Central Jiondon Railway Company. 
The latter carried last year not far from 50 million pas- 
sengers and operates seven-car trains on a 3-minute headway. 

In France there is the Metropolitan Railway of Paris 
and the Paris—Orleans line between the Quai d'Orsay and 
the Orleans station, where all the main line trains, including 
the irain de lure * Sud Express," are hauled by electric 
locomotives. In Italy we have the Milan Gallarate line of 
the Mediterranean Railway Company, and in Germany the 
Berlin Elevated and Underground Railways. All those 
acquainted with the subject know that there is no difficulty 
in hauling the heaviest trains electrically. 

Those responsible for the third objection are evidently as 
hazy as regards electric traction as the well-meaning folks 
who, by proposing impossible systems, have disconcerted our 
railway managers and their directors, and put off the day of 
electrification. 

After all, the alleged want of standardisation is no 
reason for inactivity. Railways might just as well not do 
anything because steam loccmotives and track construction 
are not standard. Thus some locomotive engineers swear by 
two-cylinder compound, others by three-cylinder, and others, 
again, by four-cylinder compound locomotives, whilst some 
do not believe in compounding at all. Some would have 
nothing but oil fuel, whilst others will not hear of it. 

Permanent way men diífer just as much, and the same 
may be said of the methods of operating signals; and 
although the locomotive has been in existence for nearly 100 
years, it is not so long ago that we saw in the Times that 
locomotives were going to be revolutionised, yet railways 
exist and flourish, and. no one would object to building a 
steam road because some crank proposed a new locomotive 
or track construction. 

The fourth excuse is unworthy of any Englishman. If 
we had acted like that in the early days of steam railways, 
we might have been still satisfied with stage coaches, while 
our more adventurous neighbours had the comforts of steam 
propulsion, What would have become of our manufacturing 
supremacy (which we still hold, but will lose unless we alter 
our methods) had our forefathers and the founders of our 
big steamship and railway lines, of our cotton and cloth 


. mills, of our steel works and engine works and ship yards 


been satisfied with their existing methods and not laboured 
after improving them’ If our railway companies are 
satisfied with existing methods they will soon find that they 
must be prepared to lose all their local and suburban traffic 
and content themselves with their long-distance lines, The 
result of such policy is not difficult to forecast. 

We venture to think then that light railways and tramways 
will grow till the ramifications stretching out from various: 
centres meet and make continuous lines of communication 
between some of our important towns. This is exactly 
what has come to pass in the United States, and railway 
companies have, in many cases, had to pay enormous prices to 
buy up the competing trolley lines. As an example, we may 


mention the district comprised between Liverpool, Preston, 


Bradford, Leeds, Doncaster, Sheffield, Stockport, &c., or the 
districts round Birminghem, Newcastle, Glasgow ; and last, 
but not least, London, between Southend, Tilbury, Romford, 
Enfield, Watford, Staines, Epsom, Sevenoaks, Maidstone, 
Chatham, and Gravesend. : 

That tramway competition is serious we have heard frem 
most of the railway companies, and there is no place where 
it will be more serious than round London, where, althcugh 
but few tramways exist at present, the energy and apparently 
boundless resources of the London County Council, London 
United Tramways, and the British Electric Traction Com- 
pany will soon cover the land with a network of electric 
tramways. Add to this the various tube lines, either ur der 
construction or for which Bills have been granted or applied 
for, worked in conjunction with the tramway systems, and. 
the outlook for our railway companies, if present methods. 
are maintained, is far from hopeful. : 
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The question as to what will be gained by railway 


companies if they adopt electric traction to operate their 


suburban lines is one which we have not space to answer 


in fall in this. article. We will content ourselves with 


mentioning some of thé more obvious advantages. 

The substitution of electricity for steam will enable rail- 
way companies to run trains of a capacity suitable to the 
leds they have to carry. Thus, in the morning and evening, 
seven or nine-car trains can be run, and at other hours 
either single or three or four-car trains, as may be considered 
advisable. As the trains will be double-ended, the shunting 
of the locomotives at termini will be done away with, 
and time, as well as labour and fuel, will fius be economised. 
Electric trains will enable a much great average speed to 
be obtained between stations, owing t€ „he greater accelera- 
tion possible, although the maximum speed attained may 
be smaller than that at present attained by steam loco- 
motives. 

We believe that most local trains should stop at all 
stations to pick up and deposit passengers, and that if 
operated electrically, trains would carry passengers for dis- 
tances of five miles or more, while the electric tram- 
ways would distribute them or carry them for shorter 


distances, 

Examples of this sort are to be seen in Chicago and 
Brooklyn and New York, where as long as the elevated roads 
were operated by steam, the electric tramways which ran 
immediately under them took most of the traffic. Now that 
the elevated roads are all run electrically, they have more 
than regained their traffic, and are, if anything, assisted by 
the electric surface lines, which help to feed them. 

Another great advantage gained, provided the lines are 
not blocked by goods traffic, will be that the greater average 
speeds of the trains will allow a greater number of trains 
to operate with safety, in some cases as many as double the 
present number. 

The increase in average speed of suburban trains will also 
greatly reduce the delays to which many of our main line 
trains are subject on their approach to London, and which 
is 80 disastrous to punctuality. 


The cry of ** Wait and see” has been raised before, and 


has almost invariably resulted in some advantage to our 
foreign competitors. Thus we waited in the case of electric 
lighting, but more particularly in the application of electricity 
for power and traction purposes, although it is but fair to 
state that the grandmotherly legislation of our Government 
was responsible for some of the delay. We waited till the 
Americans, the Germans, Belgians, and the Swiss had 
developed it, and consequently had developed the necessary 
apparatus as well, so that until quite recently it was im- 
posible to get good apparatus either for traction or power 
purposes in this country, although we are glad to say that 
this condition of affairs no longer exists. 

At the present moment some of the largest contracts have 
gone to foreigners, and even the lighting of the Canadian 
Arch in Whitehall was supplied from Germany. Our great 
railway companies must surely see that unless they march in 
the van of progress instead of in the rear, and unless they drop 
the short-sighted policy of being satisfied with present anti- 
quated methods, nothing but disaster awaits them. ‘If they 
do not move the time may yet come when they will find 
themselves bought up at scrap value by the Standard Oil 
Company or the United: States Steel Company, of America, 
oran Englishman in the pay of Americans. They. will then 
be directly responsible for helping, to. satisfy American 
Ambition, already’ being fostered by eur apathy, which 18 
to make one Anglo-Saxon race, with thé Stars and Stripes as 
the flag, the headquarters on the other side of the Morganatic 


ocean, and an American bossing Westminster. We may be . 


asked what should our-railways'do’ We should be the last to 
advise them to act without the’ most careful investigation, 
but such an investigation should be made and by competent 
outside advisers, who e and repufation. Such 
an inquiry would be expersyq if properly: carried ont, as no 


report of any practical valne could be made under six months 


OF à year, and it would cost a considerable amount of money, 
certaibly not leas than E I, O00 to £1,500. But what is that 
amount compared to the interests at stake ? 


Equipping experimental lines was tried in bygone days on 


Metropolitan District Railway, and may have served 


to educate the consulting engineers and to keep tbe 
shareholders’ mouths shut. On this we have already had 
reason to comment in a previous issue when dealing with 
the Metropolitan District Arbitration. 

Let the railway companies seriously study the question 
with the help of experienced and reliable engineers well 
acquainted with electric traction, and have a scheme of 
operation drawn up in conjunction with their own engineers 
and man They need not equip the whole system at 
once, but the power plant and transmission lines, &c., should 
be laid out with the idea of eventually operating the whole 
suburban system. Difficulties, perhaps great difficulties, 
will, doubtless, be encountered, but we are convinced that 
experience and knowledge of local conditions, and of what 
vel been done in other countries will eventually solve all of 
them. 

It is our firm conviction, as we have stated before, that 
owing to the conditions that obtain, our railways, especially 
round London, Liverpool, Manchester, Birmingham, 
Glasgow, Newcastle, &c., will have to operate their suburban 
service electrically, but not so as to interfere with their main 
lines which will, for many years, continne to be worked by 
steam locomotives. The sooner our railway authorities 
grasp the necessity of this, and get to work, the better it 
will be for them in the end as well as for the general 
public. One of the best solutions of the overcrowding of 
population is to be found in the building of electric tram- 
ways and the electrification of our suburban lines, which 
will enable the workmen to live. outside London. 

Let the railways stop flirting with electric traction and 
take it up in earnest and follow the example set them by 
Mr. Charles T. Yerkes, whose unceasing energy we cannot 
but admire. They need not be afraid; they are not 
dealing with any experimental machinery. Let them get 
the advice of experienced men who will help them to adapt 
existing types of machinery to their requirements, and who 
will watch the contractors, and see that nothing but the 
most suitable plant is installed in the way most advan- 


-tageous to the railway companies. Thus they need not 


fear to make an immediate start, instead of doing nothing 
as at present, and excusing themselves for their inaction 
on the ground of the impossible suggestions proposed by 
experts and theorists. 


SHIELDS ELECTRICITY 
ACCOUNTS. 


SOUTH 


Sick publishing the letter of Mr. J. H. Cawthra, chief engineer of 
the above borough's electrical department, we have further 
investigated the accounts of the undertaking, and the Parliamentary 
return of municipal corporations (reproductive undertakings), 
issued by the Local Government Board, March 6th, 1899. 

The account for the year ending March 31st, 1898, rendered by 
the Corporation on the Board of Trade model form, appears to 


cover the transactions from the commencement of the undertaking, 


and includes interest and sinking fund for two years and five 
months, and only one year and seven months’ revenue. In this 
account, there is a credit balance of £144 1s. carried to net revenue 
account, and this appears in the Parliamentary return referred 
to above, in column 11, as £145, Average Annual Net Profit!” 


In the same balance-sheet the net revenue account is 
balanced by the above amount m .. £144 1 0 
And contributed by General District. Rate . 2,402 1 9 


£2,546 2 9 
The items thus covered being: E 
Balance from last-account *. £725 18 1 
Interest, accrued to date ... 898 16 11 
Sinking fund As € 799 15 2 
» , accrued to date 121 12 7 
us — 42,546 2 9 


At 
MIS MER 


It will be seen from the above statement that instead of a profit 
of £144 1s.0d. or £145, as published in the Parliamentary return, 
there was a hidden deficiency in the statement rendered by the 


Corporation to the Local Government Board of 42,02 ls 9d., 


which fully justitied the paragraph in the Local &/overument Chronicle 
which Mr. Cawthra calls ‘‘ absolutely false." 


* 
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We leave this part of the case to be settled between the Corpora- 
tion and the Local Government Board, merely remarking that such 
gross misstatements render the evidence of profitable trading by the 
municipalities valueless. ; 


In addition to the form of accounts supplied to the public, the | 


Corporation appears to publish a yearly abstract of accounts, and in 
that for the year in question ending March 31st, 1898, the following 
items appear on page 77 :— 
Deficit as at March 31st, 1897 "us .. £2,272 0 -9 
Add deficit for year to date as per net 


revenue account — 1,676 3 8 


£3,948 4 5 


LESS 
Amount contributed by District 
Fund as at March 31st, 1897 £1,546 2 8 
Year ending March 31st, 1898, 
as per net revenue account 


(page 69)  ... Pus . 2402 1 9 


— 


43,948 4 5 


In the next accounts —for the year ending March 31st, 1899 - no 


mention is made of the previous payments out of the rates but a 


further sum of £1,165 198. appears in the net revenue account as 
“amount contributed by general district rate — and a balance of 
£384 4s. 4d. is carried forward which nearly corresponds with a 
balance due to the borough treasurer of £332 18. on revenue account. 

The accounts for the year ending March 31st, 1900, show a small 
balance on net revenue account of £210 178 6d.,and no mention 
whatever of the previous deficiencies. | 

The accounts for the year ending March 31st, 1901, show a credit 
balance of £1,673 118. 2d. on net revenue account, and again no 
mention of any previous deficiencies. — 

On November 13th, 1901,an article upon the South Shields accounts 


appeared in Electrical Investments, which showed that from the 


commencement of the undertaking to the date of the then last 
published accounts (March 31st, 1901), £5,114 3s. 5d. had been paid 
out of the rates to cover deficiencies, against which a surplus of 
£1,889 8s. Sd. reduced that sum to £3,224 143. 9d. 

The last account (March 31st, 1902), appears to show a surplus 
of £594, which would reduce the deficiency by that amount. The 
Corporation has also published this year—in tabular form—a 
statement of the contributions from the rates and deficits from 
the commencement of the undertaking ; therefore the information 
is at last forthcoming to those who are entitled to obtain it, which 
ought to have been shown regularly in the annual accounts made 
out on the Board of Trade form. 

But the admitted deficiency in the trading is of far less import- 
ance than the omission of all provision for depreciation, ant iquatior. 
and renewal of plant, for which the sinking fund cannot be legally 
applied, being ear-marked for payment only of the original cost of 
the buildings and plant. : 

Mr. Cawthra treats thia matter with a sublime contempt; he says 
it is too absurd to give the statement a moment’s consideration. 

Mr. Cawthra probably knows more about electrical apparatus 
than accountancy, and perhaps he exercises a wise discretion in not 
attempting to defend an untenable position ; but meanwhile he 

might study with profit the municipal electricity accounts of the 
Glasgow, Aberdeen, Bristol, and other corporations, who recognise 
the soundness of providing a special fund to meet these obvious 
contingencies. The Glasgow accounts for the current year are 
before us, and we find that £11,430 16s. 3d. is applied for this 
purpose, the committee stating that as the surplus at their disposal 
is “ insufficient to provide for a general depreciation of the whole 
capital of the undertaking,” they apply it so far as it will go to six 
special cases. 

Mr. Cawthra will find that this is altogether apart from the 

i fund, which cannot form under any circumstances a 
depreciation fund, which, if not provided out of revenue, must be 
found by fresh loars. 


In the case of South Shields, the “depreciation amounts, at 3 per 


cent. upon the capital expenditure, to £13,569, which represents an 
addition to the losses already shown in the accounts. 3 
The amount is calculated as follows :— 


1896 to 1902—£21,290 at 3 per cent. for 6 yeare—£3,828 0 0 
1897 5 13,954 » T 5 „, 2,090 0 0 
1898 . 3? 17,233 2» LE] 4 99 2,068 0 0 
1899 „ 29,988 " " 3 „ 2,697 0 0 
1900 ii 39,801 " ” 2 „ 2,388 0 0 
190 „ 16,622 * „ 1 „ 498 0 0 

£13,569 0 0 

—  — ——— 


NEW PATENTS, 1902. 


d expressly for this journal by W. P. THompron & Co., Electrical Patent 
* High Holborn, London, W. C., and at Liverpeol, to whom all 
inquiries should be addressed. = l 


17,196. “Improvementa in electrics] resistance devices specially applicable 


to electric heaters.” L. M. WATERHOUSE. August 5th. 


«Improvements in holders for the commutator brushes of dynamo 
3 Sectio machines." F. T. Warpaw and P. L. Barnsy. August 6th. 


(Complete.) 


17,220. ‘‘Improvements relating to electric railways.” H. 
(General Electric Company, United States.) August 5th. Ne Taxe, 


17,222, ''Improvements in electric cranes, winches and the like." 
Stokes. August 5th. d e” F.W.8, 


17,253. “ Water-proof, acid-resisting and electrically non-cond " 
F.EoxERT. August Sth. (Complete.) : ucting glove. 


17,260. “Improvements relating to electric lighting and to the a paratus 
the:efor.” H.McGiLLIvRAY. August 5th. (Complete) P 


17,271. ‘Improvements in and relating to guards for eleetric tram 
and the like." T. F.HENrBEW. August 6th. i 


17,824. “Improvements in and relating to electrical bonds between rails or 


like conductors.” J. C. FELL. (M. M. Wood, United States.) August 6th. 


(Complete.) 


17,849. “ An appliance for use en electric cars, and otber electric traction,” - 


J. W. MAZURKE. August 7th. 


17.8800. An improvement in the electro-magnetic treatment of ores 
and the like, for separating their constituents." C. LEUSCHNER. AN uA 
(Complete.) ' 

17,384. ''Improvements in dynamo-electric machines." H.B. Lane, 
(General Electric Company, United States.) August Tth. l f 

17.885. Improvements in means for regulating electrio circuits.” H. H. 
‘Lake, (General Electric Company, United States.) August "th. 

17,896. ‘Improvements relating to electric condensers.” H. H. LAKE. 
(General Electric Company, United States.) August 7th. 

17,857. An improved combined carton cutter and screw-driver for electrio 
arc lamps.” H. H. Lake. (General Electric Company, United States.) 
August 7th. ; l 

17.388. ‘* Improvements in systems of electrical distribution.” H. H. LAKE. 
(General Electric Company, United States.) August 7th. MEE 

17,38). “ Improvementa in and relating to the insulation of high potential 
electrical apparatus.” H. H. Lake. (General Electric Company, United 
States.) August 7th. 

17,390. ‘Improvements relating to clamps for trolley wires.” H. H. LAxx. 
(General Electric Company, United States.) August 7th. 

17.832. *“ Improvements in electric incandescent lamps." G. HOORHAM. 
August 7th. 

17,396. Improved receiver for use jn wireless telegraphy and telephony." 
La COMPAGNIE FRANCAISE DES TELEGRAPHES ET TELEPHONES SANS FIL, August 
ith. (Date applied for under Patents Act, 1901; February 8th, 1802, being date 
of application in France.) (Complete.) 


17406. ‘Improvements in or relating to carbons for electric arc lamps.“ 
A. BLONDEL. August 7th. 


17,419. *'Improvements in recording mechanism for electric and other 
instruments." W. THoxsoN, (Baron Kelvin of Largs.) August 8th. l 


17,431. “Improved liquid cement for patching cycle and motor tyres, 
insulating electric wires, and the like." E. BLUNDELL. August 8th. (Complete.) 
17,447. “Improvements in coin-freed mechanism in locks for fastening doors 


of lavatories, bath rooms, telephone boxes, and the like.“ W. J. WILSON. 
August 8th. 


17.487. “An arc lamp with alternating currents.” G. PATROUILLEAU and 
A. R. MONDON. August 8th. 


17.490. ** The improved King of Lights,’ applicable for oil, gas, electricity.” 
J. L. BvnGrss. August sth. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 322, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). 


1908. 


11,808. ''imprevements ia party line telegraph aud telephone systeme." L. Coro- 
hotan! and C. Meradelit. Dated. June 99th, . Relates to party line systems 
in which any subscriber on any party line can send a call and cut out all the 
other instruments on that party line, and alto on the party line of the called 
subscriber, except those of the subscriber wanted. 'The latter form is described 
in reference to calling from an exchange. 4 claims. 


11,010. “An instrument for measnriag retary fleld currents.” Siemens Bree. 
and Co. Dated June 29th, 1900. Relates to energy meters for three-phase 
alternating currents. Work is measured by the difference between the indios- 
tions of two induction meters, one of which hag two opposite magnetic fields 
proportional to the currents in two maine, oo-operating with two fields pro- 
portional to, but in quadrature with, the pressure between the mains, while the 

ther meter similarly has fields proportional to the current in the mains, and 
Pae penoa between the mains. The quadrature relation in each meter is 
obtained by an inductance in series with a quadilateral arrangement of the 
two pressure field coils and two non-inductive resistances, bridged by a third 
non-inductive resistance, as described in Specification No. 18,981, a.p. 1899. ft 
the resistances of the two meters ate adjusted so that their constants are equal, 
they may have a common spindle and be direct reading; adjustment to quadra- 
ture is obtained by varying the bridging resistances. 8 claims. 


11,824. ''improvements in raphy and apparatus connected therewith.” 
A. Ball. Dated Jupe 29th, 1900. Meteo to & system of multiplex telegraphy 
for use either with or without wires, and applicable for use with Hughes 
printing telegraphy apparatus. The system is based on the principle of 
repeating each contact a given number of times, the series containing & 
particular number of time intervals for each particular station. One method 
is described for two stations in which the dot is repeated four times. 4 claims. 


11,836. "' Improvements in electric puoumatis controlling apparatus.” E. R. HEL 
Dated June 29th, 1900. Relates to improvements on ue electo-pneumatie coc · 
rolling apparatus described in Specification No. 4,837, a.D. 1£99, for electricslly- 
propelled vehicles or trains. A new form of governing device and connections 
are used to effect a synchronous and automatic step-by-step movement of the 
controllers; the operations are rendered more automatic, and certain safety 
devices are described, 10 claims. 


11,940. "improvements in desert 3 commutators, eondacter and other 
W devices fer preventing sparkiug." J. V. Dean. Dated June th, 1900. 
In order to minimise sparking in connection with ewitohes, commutators, &c., 
n is formed with a space or receptacle which is filled with mercury. 


11,082. “ improvements in or relating te means for automatically ogoratisg a 
or al srameays from tho vare c 


steel-faced plungers, 
tongues by cords or chain passing round pulleys. Or the arms carry a owa 
segment gearing’ with a pinion. on which is a crank-arm connected to the 
signals. The arm carrying the magnet has a roher to run on the supporting 
brocket, aug curren is supplied from the pel mu d ieu roo remo vable 
point or signal operating mechanism is contain a box whic 

lid, and is secured to the rails by brackets. The studs, &c., for the pulleys are 
attached to, ox cast in one with, the box. 3 claims. 
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A zw weeks ago there appeared in the advertisement pages 
of certain American journals a highly laudatory account of 
the Allis engines in,the Glasgow tramway power station. 
The advertisement was inserted by the Allis Company, of 
Milwaukee, who made the engines, and was in the form of a 
letter said to have been written to the Allis Company by a 
London consulting engineer, Mr. H. F. Parshall. His name 
was attached to the letter, and we have no reason to doubt 
its authenticity. American journals greedily seized on 
this as an opportunity to praise American steam engines, 
and commented on it in a way that would convey to the 
ordinary reader that Mr. Parshall was an English engineer 
go proud of these American engines that he must needs 
go out of his profitable way to write this letter to the 
American engine-makers, Most of our readers, of course, 
know that Mr. Parshall is not an Englishman, but is an 
American engineer who was engaged by the Glasgow 
Corporation to do the best he could for his clients, 
and that he recommended them to order the four 
big engines from Messrs. Allis at a cost of some 
£20,000 above the price offered by Messrs. Hick, 
Hargreaves & Co., of Bolton [ELEC. Rev., August 25th, 


1899, p. 331]. 


This advice was subsequently modified ; but Mr. 
Parshal! succeeded in inducing the Corporation to buy 
four clumsy over-heavy engines made on plans that 
were practically “Allis” all over. (See ELECTRICAL 
Review, September 1st, 1899, p. 844. We thought 
then, and we think still, that these ergines were 
designed under that now exploded bogey of terrible stress, 
which for so long was used by Americans as a stalking 
horse to get orders for American engines, supposed to be 
designed to meet such awful stresses, but in reality in ro 
way superior to engines of English design, The hubbub 
raised about the whole business at the time had such effect, 
that, since that period, excepting under more or less similar 
American influences, no large engines, and but few small 
ones, have come from America to this country. The final 
upshot at Glasgow was that two of the engines were allotted 
to Messrs. Musgrave, of Bolton, to build, and two went to 
the Allis Company, of America. 

We do not know how many large engines had previousl y been 
built by Messrs. Musgrave, but Messrs. Hick, Hargreaves 
and Co. had built much larger engines for India; after all, the 
Glasgow engines were only of 4,000 H.P. 

The current number of Engineering, a so-called 
English journal of ultra-trans-Atlantic views, publishes 
an account of the trials made by Prof. Barr of the 
moe of the Glasgow engines, Our contemporary’s article 

is really a piece of special pleading for Mr. Parshall and 
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the Allis engines, and draws particuler attention to the 
mechanical efficiency of the Allis engine, which is seid to 


have been found by Prof. Barr to be 96 per cent., or 


BHF. = 0'96. 
I. H. P. ' 


We quite agree with our contemporary 
that this is extraordinary, and we can smile at our con- 
temporary’s bolstering up of the closely inferential method 
adopted by Prof. Barr to find the B. H.P., and the elementary 
explanation of the methods to be followed in order to 
* infer." The steam consumption was 12:2 lbs. per B. H. P. 
hour [? r.H.P.-hour], and we again agree that it was a 
* really marvellous performance for the class of engine. 

The overall efficiency of the same engines and generators; 
E. H. P. 
I. H. P. 
whole value of this efficiency test is based upon the ratio of 
E. H. P. to I. H. P., from which the ratio of B. H.P. to I. H. P. may 
be deduced. There is little probability of serious error having 
been made in the measurement of the 1. H P., but this is far 
from true of the k. H. p. The alternators generate three- 
phase current at 6,500 volts; how were the current and 
pressure measured, and above all, how was the power factor 
ascertuined ? Any inaccuracy in the latter measurement 
never an easy one—will be reflected in the efficiency ratio. 

Our contemporary has a good swallow, but unfortunately 
goes to the trouble in this article to refer twice to certain 
preliminary difficulties with the Musgrave engines, and 
makes absolutely no reference to the more serious prelimi- 
nary troubles of the American engines. Prof. Barr finds 
the mechanical efficiency of the English engines to be 96 
and 97 per cent., also, we presume, by the inferential 
method. At part load they are said to have used 13°4 and 
13'2 lbs. of steam per r.H.P.-hour, the power being 3,590 
and 3,840 n.r. We are not told the power at which the 
American engines showed the really marvellous” 122 lbs. 
The over-all efficiency of the sets was 93 per cent. 


„was found to be 92 per cent. Be it noted that the 


If Prof. Barr's figures of mechanical efficiency are pro- 
portionately wrong in each case, for we certainly do not 
consider them to be correct for either the English or the 
American engines, then he has shown that an American 
firm, building engines to its own designs, has been beaten 
by an English firm which has been called on to build to a 
design not its own. ‘The English firm has built an 
American engine better than the Americans, in fact. 

Our contemporary now says that in 1899 it expressed 
the opinion that ‘perfectly satisfactory engines could ke 
obtained in this country, but that it was foolieh to disregard 
the teachingsof American experience." This inconsistent state- 
ment carries its own refutation. The teachings of American 
experience are, infer alia, that the American practice of putting 
fly-wheels and generators at opposite ends of the crank- 
shaft is bad. That excessive shaft diameters are em- 
ployed is simply a relic of the bad practice of Americans 
as above. They drop the wrong position of the fly-wheel, 
but cling fast to the huge shaft rendered neceseary by that 
error. Does our contemporary wish to see the bored crosshead- 
guide repeated in large engines? It is one of those details 
which we prefer to see confined to its place in small engines. 
The best our contemporary can say of the Musgrave engines 
is that they “ have been demonstrated to be better than the 
guarantee.” The natural inference to be gathered is that, like 


the family dunce, they have scraped through with difficulty a 
task easily taken with flying colours by the American genius, 
The English engines had no more preliminary difficulties 
than the American. They are distinctly better engines, 
notably in respect of framing and guides. We cannot doubt 
that in a few years they will show that their cylinders are 
harder by far than those of the Americans. 


We are not given details of the tests or loads. Our con- 
temporary’s article is, as we state above, simply special 
pleading for the American engine builders, and it ought to 
have appeared in the advertisement columns. It is time 
that British manufacturers roused themselves to more closely 
consider the methods by which foreign trade is pushed in this 
country. It appears that the criticism of ourselves by our- 
selves is worked up by Americans sô as to help American 
trade, and it must be said that if American interests 
are to be helped, no statement is too bad to pub- 
lish about British goods, for the American idea of 
business and of commerce generally is entirely contrary to 
that held here. "The English idea has been that the pros- 
perity of one nation is for the good of all. 'The American 
idea is that American prosperity demands that all others 
should be destroyed. It is a false idea, false economically as 
well as morally. The whole business of these Glasgow engines 
has been unfairly treated by the American press, from the very 
first, when it was so boldly proclaimed that British builders 
could not build engines for traction work, down to the 
present time when such a letter as that purporting to 
be written by Mr. Parshall is published broadcast in 
America, with no hint of any kind that Mr. Parshall is an 
American. 

Prof. Barr is said to have reported adversely on the smaller 
engines of Glasgow make, by Messrs. Duncan Stewart & Co. 
Of the few figures given we would point out that a com- 
bined efficiency of 88:3 and 88:5 per cent. and a steam con- 
sumption of 15:2 and 15˙8 lbs. per B.H.P.-hour are all very 
much more credible and likely figures for the large engines 
also, no matter what their nationality. Granting that each 
engine was run at its economical steady load, the figures 
published cannot be accepted unless for the Stewart 
engines. They bear primá facie evidence of some overlooked 
error. ^n 

Will any practical steam engineer agree that a three- 
cylinder compound engine can be expected to give such 
results as we are asked to accept from these Glasgow 
engines ? 

If the coefficient of fricticn of a good bearing be taken 
as 0:05, the friction of the bearings that carry the 
220,000 Ibs. fly-wheel of the Glasgow engines works out at 
209 H.P., the speed being 75 revolutions per minute. 


At 3,840 H.P. this amounts to 54 per cent. Thus this 
one bearing alone would reduce the mechanical efficiency of 
the engine to 94} per cent. But there remain the bearings 
of the three cranks, with the friction due to the steam load 
on their respective pistons. There are three crank-pins with 
a very high velocity of rubbing, three crosshead pins and 
three crosshead guides with a rubbing velocity greater than 
the fly-wheel bearing. There is also the friction due to the 
weight of the armature. The friction of three pistons, the 
clamping effect of the glands and packing on the piston rods, 
the friction of 12, by no means small, Corliss valves and 
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gear and the large eccentrics. The total friction will 
probably be much in excess of that due to the fly-wheel. 
Granting an abnormally low ccefficient of friction, we can- 
not see how Prof. Barr can put forth a mechanical efficiency 
of 97 per cent. It is preposterous to ask engineers to accept 
such a figure. Even were the coefficient of friction allowed 
to be only 0 01, the onc bearing would account for 1°1 per 
cent, and there would still be all the others enumerated. 
The question may be asked, has Prof. Barr taken diagrams 
from these engines and shown that unloeded they turn round 
with a friction diagram of 115 I.. p., because even 
this fgure, which is imperative, may be considerably 
increesed under load? We are  atkcd to believe 
that the mechanical cfficiency of the engines was greater 
than the efficiency of the generator, and are told that no 
reasonable person will doubt the engine efficiency to have 
been 96 per cent. This is followed by the still higher claim 
of 97 per cent. for the other engines, 

Ever since the Glasgow. station was set to work, American 
papers have had frequent references to the super-excellence 
of the American engines, and the absolutely contemptib!e 
meanness of the English engines, We have seen nothing to 
the contrary in any American paper, excepting only the 
American Machinist which admitted a letter from a Swiss 
steam engineer strongly animadverting on the gross unfair- 
ness of the American paper or papers, and expressing his 
opinion very much to the contrary in respect of the 
excellence of Messrs, Musgrave's engines. Seeing the latest 


phase of the question, and the manner in which Mr. 


Parshall’s letter has been treated—a letter which says nothing 
of the Musgrave engines—we think it desirable to lay open 
the whole matter, so that Corporation officials and others may 
at least have their eyes open before they consent to pay 20 
per cent. extra for engines of poorer quality than can ke 
had from home makers, | 

In conclusion, we may add that it is strange that, while 
the details of the testa will not be available to the public 
until they have been approved by the Corporation in 
September, they have in some way become known, wholly or 


partially, to our contemporary, and are being used in a sense 
hostile to British interests. 


——Í — 


Batteries for Gun Sights.— The need of a small battery 


Which would be capable of giving a steady current for two or three 
at a time and would not require much 
ii more felt than in the 


to protect 0 veil designed, and are kept in watertight boxes 


Ww 2 
wasted at pearing, and a good deal of precious time may easily be 
Properly il nd fumbling about and trying to get the sights 
container of T ed. The present batteries consist of an ebonite 
grooves in it to 5 korm with à rod of carbon having six 
by rubber band ee Ption of agglomerate rods which are held in 
tine element e a — ing. 
Pitch Composition, ncloses the whole, and the top is sealed with 
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SIGNALLING FOR RAILWAY TUNNEL 
WORKING. 


PROBABLY no class of railway accident is 
passengers, even when of a trivial character, as those which 
cecur in tunnels, The liability to panic which is present at 
all railway accidents is greatly enhanced under such circum- 
stances by the darkness, the difficulty of exercising control 
over the passengers, the uncertainty of location and direction, 
and the fear of further disaster from trains travelling in the 
Opposite direction. Such accidents are, fortunately, very 
rare under the stringent arrangements for working traffic 
through tunnels, but the possibilities are undoubtedly present, 
and when such accidents occur the difficulties attendant upon 
accidents in the open are greatly accentuated. The necessity 
for some means of communication between the train staff 
and signalmen controlling the entrance of trains into the 
tunnels in such cases is evident, but there are not many 
cases in this country where such provision is made, Exception 
must be made for the arrangements in force in connection 
with the working of the Totley and Cowburn tunnels on the 
Dore and Chinley line of the Midland Railway, where a 
special wire is run on the up side of the line which, when 
broken, causes bells to ring in the cabins at each end of the 
tunnel, and warns thesignalmen of occurrences necessitating 
the blocking of the lines, The company’s servants 
accompanying trains which from any such cause come to a 
stand in one of the tunnels named, or the platelayers if they 
observe any defect rendering the tunnel unsafe for traffic, 
have instructions to break the wire, and put the signalling 
arrangements into operation. 

Such an arrangement, however, can only be completely 
effective if the signalmen have control of all trains at the 
precise moment such a signal is received. If trains are 
passing through the tunnel in opposite directions at the 
same time, and a serious accident involving the fouling of 
both lines of rail occurs to one before the trains mect, the 
signalling arrangements are not likely to be effective since 
they are given to the signalmen only, and the conditions are 
such as require the notice to be given direct to the driver of 
the train which is approaching the obstruction. 

The Electrical Review, of New York, of July 19th, con- 
tains an interesting description of special arrangements re- 
cently made in the Bergen Tunnel, J ersey City, of the Erie 
Railroad, to meet the conditions alluded to, and to provide 
direct intimation of danger to the drivers of trains in the 
tunnel, as well as to the signal operators at each end. 
Briefly stated, the arrangements comprise the provision of 
special signalling circuits on each side of the tunncl through- 
out its entire length, which control automatically the opera- 
tion of a number of 8 cr. ruby coloured incandescent 
lamps spaced at equal distances throughout the tunnel and 
on both sides, The lighting of these lamps is to be construed 
as a danger signal by drivers passing through the tunnel, 
and they are required to act accordingly. ] 

The incandescent lamps, of which 92 are placed" on 
each side of the tunnel, are fixed at distances of abont 
90 ft. apart, and are arranged in four Separate circuits. 
Two of these circuits one on each side of the tunnel and 
passing half way through it—are operated from the east 
end of the tunnel, and two similar circuits are operated from 
the west end. The lamps are operated by means of storage 
batteries placed at each end of the tunnel. Each battery 
consists of 100 Willard 100 ampere-hour cells and the 
charging is done at the east end of the tunnel from a 1,500- 
volt, 9 6-ampere Brush arc lamp circuit lighting the yards 
at Jersey City, and at the west end from the city circuits at 
900 volts, the current being reduced to 10 amperes to suit 
the cells. Full control of the circuits for charging, &c., is 
given at each end by means of a switchboard on which all 
necessary apparatus is mounted, and should a Bignal be 
received from the tunnel during charging, automatic appa- 
ratus provided cuts off the supply and puts the cells on the 
tunnel circuits, so that the high pressures used for charging 
are not applied to the lamp circuits. The switchboard 
apparatus also enables the signalmen to directly control the 
operation of the lamps after a signal has been received, and 
means for testing the circuits, &c., are also provided. 

The signalling circuits, of which there are two, are 

0 
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entirely separate from the lighting circuite, and are metallic 
throughout. Each circuit runs from cabin to cabin, and 
the return wire of each is on the opposite side of the tunnel 
to the outgoing wire. These circuits are always closed, and 
are each operated by 80 gravity cells placed in the signal 
cabins. On the switchboard at each cabin are fixed two 
electro-magnetic switches, which, when released, connect the 
cells to the tunnel circuits. The coils of the auto-switches 
form part of the respective signalling circuits, and the 
switches are maintained in the off position by the currents 
in the signalling circuits. Hence a disconnection of either 
of the signalling circuits releases the electro-magnetic switch 
at each end of the tunnel, and puts all the lamps into use. 
Such disconnection may be made by means of plug switches 
inserted in the signalling circuits for the purpose at about 
200 feet apart, and on both sides of the tunnel, or it may 
result from the mechanical severance of the signalling wires 
by the wreck of a train in the tunnel. In the latter case 
damage would probably occur to the lighting circuits as well, 
but only one of the four circuits would be affected, leaving 
138 lamps to give warning to approaching trains. 


Fig. 3. 


Fia. 4. 


The whole of the arrangements seem to be very complete, 
and show the minuteness with which railway signalling is 
being studied in the States, and the lengths which some of 
the railways are prepared to go in order to ensure the safety 
of their traffic. It requires but a very cursory examination 
to ascertain that the installation, whilst favoured with 
facilities at hand for charging purposes, must have been 
somewhat costly, and it is to be hoped that “ the satisfaction 
that the Erie Company can take in thus safeguarding its 
service, will compensate for the expenditure involved,” and 
that the example thus set will be followed by other com- 
panics, not necessarily, however, on the same lines, but with 
a similar object. 


VIBRATING CABLE RELAY. 
By K. GULSTAD. 


(Concluded from page 295.) 


Ix order to be able to utilise the properties of the vibrating 
relay, something more, however, is required of the local 
current than to make the tongue vibrate at a certain rate, 
This would, namely, neither guarantee that dash-signals sent 
to the relay would properly control the vibrations, nor that the 
latter would, for instance, prevent the dashes gent through 
line Li from running together. 

Accordingly, as hinted in connection with the ideal relay, 
not only must the rate of vibration be O. K.,“ but, when- 
ever the tongue is retained at one of the contact-stops by 
positive or negative cable dashes, the rate of increase of the 
local current with time must also be a proper one, and 
correspond to the increase of the cable current. 

Figs. 8, 4, and 5 are intended to make this clear by 
illustrating the interference between the actions of the cable 


and local currents through the two sets of windings of the 
relay, it being here supposed—but certainly only for the sake 
of simplicity—that both windings are equal in all respects, 
whence the respective current strengths may be considered 
proportional to the magnetic actions and as representing the 
same, 

Fig. 3 represents the curve of arrival for acurrent sent by 
station A through the cable and the line winding of the relay, 
corresponding to the thick line, fig. 5. 

Fig. 4, P represents the curve of arrival for the 
local or auxiliary current sent by the relay through p, fig. 1, 
and the local winding, corresponding to the thin line, fig. 5. 

In fig. 5 the straight lines, M and x, on both sides of the 
zero line, 7 7, indicate the current strength, «, just required 
to counterbalance the natural magnetic attraction between 
the armature and the poles of the electro-magneta. 

The thick undulatory line shows current waves produced 
by currents when a series of dots succeeded by two dashes, 
or one dash and a dot, are sent through the cable. The 
thin undulatory line represents the corresponding curves for 
the vibrating local current, but here it must be understood 


Fia. 5. 


that the direction of the local current action on the same side 
of zero line, is always opposite to the action of the cable 
current, t.e., if the magnetism due to the cable current is taken 
positive above zero line, the magnetism developed by the 
auxiliary current above the same line will be negative, and 
rice versa, 

The ordinates of the said curves give the respective and 
relative current strengths at the same time, the latter 
being reckoned as abscissw along the zero line, say from o. 

The left side of fig. 5 illustrates the interference between 
the two opposite currents, and the relative positions which 
the cable dots and the local current dots (vibrations) may be 
supposed to occupy. The armature of the relay would then be 
reversed at times /, /, /, t.e, when the difference between 
ordinates equals a, This does not happen at the next equal 
time interval, /,, becanse here the dash emitted from the sending 
station has caused the current to increase, thereby prevent- 
ing the reversal. On the other hand, the tongue of the 
relay now resting for a longer period at the copper contact, 
Will also allow the local current strength to increase in due 
manner as indicated by curve p p, viz., both currents increase 
simultaneously. 

When thedash is completed at the sending station, the curve 
of arrival will decrease, while this does not affect the curve 
of the local current until time /,, when the armature will be 
suddenly reversed, thereby also reversing the action of the 
local current, and so on, as shown in figare, the times of 
reversal being /;,/,. In case the first cable dash-signal was 
succeeded by a dot, the two curves would fall off as dotted lines 
U, u, time of reversal being 16. 

The result of this mutual action or interference between 
the two currents mentioned, appears from signals mark 
A, B, C (fig. 5), the time periods to be reckoned from o. 

A shows transmitter signals sent from station A, fig. 1. 
These signals. would, of course, be somewhat in advance of 
the corresponding current waves through the relay windings. 

B shows the only possible distorted signal produced at the 
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relay station by these transmitter signals, the auxiliary 
current not being switched on. 

c shows the signals transferred by the relay when the 
auxiliary current is switched on and currents interfere. 
When the first cable dash is followed by a dot, the third 
marking signal will cease at A. 

Having now demonstrated how the said interference may 
change the distorted signals into correct ones, the question 
arises how to produce a proper curve of arrival, fig. 4. 
As already alluded to above, a curve that causes proper 
vibrations is not sufficient. For instance a curve of 
shape Q in fig. 4, which up to time /,, corresponds very 
nearly to the local current wave in fig. 5, but which after 
that time rises quicker.than the original curve p p, as shown 
by 9 q, would cause the armature to be reversed at f;, i. ., 
the dash signal as signified at c, would be far too short 
(up to y) or more likely be broken in two. In the same 
way curves similar to P, fig. 4, but less increasing for the 
latter part, would. either produce dashes too long, or make 
them ran into each other. | 

Generally speaking, to attain the rate of dots wanted, the 
essential thing required is that the current through the local 
circuit after a fixed short period should be of a certain 
strength, a condition which may be fulfilled by any number 
of curves by altering the relation between resistance and 
capacity in the local circuit, fig. 1. Omitting here for the 
sake of simplicity the condenser m, and the resistance x, the 
same number of vibrations per second may, for instance, be 
produced by increasing 7 and y, while at the same time 
diminishing capacity a, or vice versd, but only one of the 
corresponding curves, fig. 4, will be best fitted for producing 
the proper dashes, because the current strengths, although 
equal after a certain period (defined by the rate of dots) 
will vary whenever this period is surpassed. 

Considering, further, that the latter part of the arrival curve, 
fig. 4, is dependent more on the resistance in circuit than 
upon capacity, it will be easily understood that the required 
curve may be found simply by observing the signals pro- 
duced by the relay. As a principal rule, I may mention 
that dashes appearing too short or too long would require 
respectively more or less resistance, for instance, in p, fig. I, the 
capacity at the same time being reduced or increased. 
Instead of altering the capacity, the same object may be 
attained by changing the position of condenser a, fig. 1, in 
respect to resistances on both sides of it, &c. 

Quite another but rather limited way in which to secure 
proper relay signals would be to vary curve fig. 3 instead of 
curve fig. 4, viz., to bring the cable current into conformity 
to the requirements by altering the condenser c and the shunt s, 
fig. 1. As to fig. 5, I may mention that no regard has 
been taken here to any condenser action upon the cable 
current, 

Without going into details, the above may suffice to show 
that certain rules may be given as to the modus operandi for 
regulating the action of the relay, the rules being based upon 
the behaviour and qualities of circuits containing shunted 
condensers. Some few mathematical calculations regarding 
this subject are given in the Appendix. E 

On the other hand, the very operation of regulating is well 
adapted to demonstrate the influence of alterations in the 
circuit, sometimes in a most convincing manner, where 


PERY cable signalling instruments would show no such 
ects. . 


Before turning from the above-mentioned more theoretical 
consideration to the use of the vibrating relay in practice, 
T will only remark that the former, though not touching 
several points of consequence, so far seems to be all right, as 
theory and practice apparently agree. l 
_ The vibrating relay, according to the principle described, 
is now used in connection with several of the Great Northern 
Telegraph Company’s cables, with minor additions to, or 
simplifications in arrangement (fig. 1), dependent on the 
length of cables, requirements of speed, &c. "E 

In other circuits the arrangement shown in fig. 18 in my 
former article has proved sufficient. 

Wherever the vibrating relay has been applied, at once a very 
considerable increase in the maximum speed otherwise attain- 
able has been the result, although this increase, as may be 
expected, does not, appear to be in proportion to the K R of 


different cables, when the very same relay arrangement is used 
in all cases. Something similar applies to the rate at which 
duplex translation may be performed. The suitableness for 
this kind of work is another advantage attached to the double- 
wound vibrating relay, compared with the single-wound 
type. 

As to the actual speed attainable, I may again refer to 
the relay performances at the station of the Great Northern 
Telegraph Company at Gothenburg, where signals from 
Newcastle through one of the North Sea cables are trans- 
ferred to Nystad, in Finland. 

For comparison it may be stated that in this case a delicate 
cable relay, well adjusted and worked in the old fashion, 
will translate up to 30 words a minute, while the maximum 
8 ig now increased to 120 words per minute by applying 
the vibrating relay, the play of the tongue between the 
battery contacts at the same time being greater than in the 
former case. The ordinary daily working speed from month 
to month is 90 words per minute on this circuit. 

As a specially interesting circumstance, it may lastly be 
mentioned that automatic switch translation can very well 
be used with the vibrating relay, although certain difficulties 
are met in connection herewith on long cables. The high 
speed at which the relay permits working through longer 
cables, of course renders, for instance, the ordinary P.O. 
switch-relay system useless in establishing this auto- 
translation. . 

To overcome this difficulty, Mr. Falck, the Great Northern 
Telegraph Company’s superintendent at Gothenburg, 
a long time ago devised a special kind of switch-relay 
arrangement which has given much satisfaction, but 
ios closer description is outside the scope of the present 
article. 


APPENDIX. 


The figure below indicates a circuit where E is an electromotive 
force, r and 7! resistances, Fa condenser of capacity F., 


E ' 
peo H 
25 F | 
Fra. 6. 


The circuit may roughly be considered similar to the local circuit 
of the vibrating relay. 

Let p be the potential of condenser r, and s,, 5,1, s,, the strength 
of current passing through resistances r, ri and F, the latter to be 
looked upon as a secondary cell of no internal resistance and of 
varying potential p. 

Then at any moment after circuit is closed — 


Sr = Sp + 851 
85 71 —p 
$, r = E — p, Band p being opposite in sign, 
Bort? 
n 8 = k — ^ mE *. 
whence peu ve d 


When 4 = quantity of electricity in condenser y at any time f, 


q = PF, Srn Sut 


we have 1 
E 
220 _ dp BS rtr 
and further, Sp = - dt di E N 
or F 8 
rr. 
1 — — p 
» 
+r 
yj ji 4 ( e ol! ) 
mc cA. 
71 
| rrr! ropori 
x ipis apu ita) 
H 
as T = o gives v =o Constant c = s log. E, and finally 
r+ri 
m= — PEO lo ^n f? 
rnb 
E ut TP TU. T 
or E e rr ¥ where ¢ = 2771828, 
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2 N i) and other labour. (This cost will be approximately the 
and 2 ri (1 —¢ rn YF same with or without a destructor, and it will not be treated, 

ssi fiU T therefore, as a charge against the latter.) 
q = a (1 —¢ rr F ) 15 pad it is finally 0 es 1 cost, 
l b ö : in firemen’s and trimmers’ wages, about another shilling per 
Cf 1 a ton. This is the average cost of destruction per ton in thi 
% e Br country. In some cases me cost works out below this, 
: * 17 and in others it is exceeded; but under working conditions 
an " - dese " 1 it is not hard firing for two stokers, with the help of a 
$1 = - c em 3 = a(t ara D trimmer, to deal with 14 tons an hour. At a push, say, 
á rr? F 


From the latter equations it appears that current through r! will 
develop in the same way if values of r and r! are interchanged. 


If r + r! is constant a, the increase of s,, with time will be 


minimum or the condenser action will be maximum when r 7! = y 
is maximum. 


Now —0GT-—r 
dy „ 2 
aaa 5 2T O, 
a 
Pucca 
or 2 


that is, r — r! will give maximum for condenser action. 
As to current strength s,, after a certain time, it is, of course, 
not generally proportional to the product of »apacity and resistance. 
When, for instance, r — r!, 
2T 


amr ere 
but doubling the resistances and reducing the capacity to the half 
will give " | 

T 


E — 
x re), 


which shows that the current strength in the latter case is only half 
the strength in first case, although the named product is equal in 
both cases, the capacity being of less importance. 

From the general equation, 


871 = = (i-— 


1 ＋ 71 T 1 7177 
e rr! F 


it will be seen that any number of current curves, for same current 

strength after a fixed period, may be bad by properly varying 

F, r and r!, s,, will increase when F, 7 and v are diminished and 

vice rersd (product r 7! being of more importance than r + r!). 
When 7! is small in comparison with r, 


x. E 1 
sj is approx. = < = a 
Tr : 
€ 


From this it appears that the same variations in resistance here are of 
greater effect when made in r! than in r. In the lccal circuit of 
the vibrating relay, fig. 1, this will generally be the case for r in 
comparison with the greater resistances p and n. 


REFUSE DESTRUCTION: ITS SANITARY 
AND STEAM-RAISING ASPECTS. 


By FRANK BROADBENT, M.LE.E. 


(Continued from page 294.) 


V. 


THERE is, in the lay mind, the idea that water-power, being 
“a free gift of nature,” costs nothing. It is, however, 
generally found that this free gift involves, what has heen 
termed, a considerable “legacy duty.” This duty takes the 
form of interest and depreciation on waterways, buildings 
and masonry, labour, &c. ; a aan | which may, quite possibly, 
amount to as much as, or more than, the cost of the coal or 
other fuel saved. The fact is, that water, not water-power, 
is the free gift. It is possible that, to some extent, this 
same idea is held in relation to the raising of steam from 
refuse. The same argument should certainly hold gocd, for 
if water-power be free, because water costs nothing, then, on 
the same basis, refuse power should be free also, | 
It is, however, easily shown that it is not so. By the 
time the refuse is delivered on the site of the destructor, it 
has cost in handling and cartage from one to two sbillings, 
or more per ton, depending upon the distance it hag been 
carted, the nature of the district, and the supply of horses 


when the peak of the load comes on, this rate can b» con- 
siderably increased, in fact, doubled. 

Assuming 1s, 6d. an hour for the three men, the cost 
works out to 1s. per ton, taking the easy rate of 15 cwt. per 
hour per stoker. 

At Hereford, Grays, Torquay, Warrington, Oldham, &c., 
the costa of destruction are from 9d. to 92d. per ton, whilst 
at Rochdale, Chesterfield and Liverpool they are 74d. and 
8 ]d. respectively. 

In addition to the cost of destruction there are the stand- 
ing charges to be added, made up of interest, depreciation 
and sinking fund. Management expenses need not be con- 
sidered, as these would consist in nominal supervision by the 
district surveyor, As the annual amount of refuse to be 
destroyed is known, the standing charges per ton can be 
approximately predetermined. 

Take a case in which 20 tons a day are to be destroyed, 
and, in order to meet the conditions of a small electricity 
works, assume a working day to be eight hours. This gives 
us a rate of 24 tons an hour. 

The approximate cost of a destructor to deal with this 
quantity, complete with boiler for forced draught, flues, 
chimney and buildings would be £4,000. "Taking 10 per 
cent. for interest, depreciation and sinking fund, the annual 
amount to be set aside to cover these charges is £400, or 
approximately 1s. 1d. per ton, which, added to the cost of 
stoking, &c., makes a total cost of 2s. 1d. per ton. Instead, 
therefore, of considering it as a free source of power, refuse 
must be considered as equivalent to coal, costing, including 
firemen’s wages, about 12s. 6d. a ton; that is, assuming its 
steam raising power to be about one-fifth that of coal, and 
deducting 15 per cent, to 20 per cent. of the steam for 
forced draught purposes. This makes six tons of refuse, the 
equivalent of one ton of coal. 

In a combined station certain economics can be effected 
in buildings, and the cost of the chimney would not be 
entirely debited to the destructor, as this is an essential in 
any case. Neglecting for the moment the possibility of 
making a profit on the clinker, the point is, Can a refuse 
destruetor and au electricity works be combined with mutual 
advantage? The electrical department's attitude is, We 
don't want to be bothered with your refuse, but if you have 
any steam to spare, you can send it along.“ 

When a refuse destructor has been decided upon, and this 
is the ultimate sanitary solution of the refuse disposal pro- 
blem— the whole of the costs referred to above will be 
entailed, whether the destructor heat be utilised for steam 
raising, or merely passed direct into the chimuey. 

Why, then, should the electricity department be asked to 
subscribe to costs which are not necessarily incurred on its 
behalf. It might argue that if it provided the necessary 
extra boilers and accessories, the Sanitary Committee should 
be satisfied that its waste heat was turned to a useful purpose. 
On the other hand, the sanitary department may consider 
that having delivered the refuse on site, the electricity 
department should be only too pleased to do the rest m 
return for free fuel. It is clearly a case for compromise, and 
is decided in different ways by different bodies. Take 
Mexborough as an example, There the Sanitary Committee 
runs the destructors and boilers; the Electricity Committee 
the generating plant; and the Highways Committee buys the 
electricity in bulk and retails it; a most unusual arrange- 
ment! At the opening of the combined works at Mexborough, 
in May last, the vice-chairman of the Council put the case 
in this way :—“ In the year 1901 the disposal of night soil 
and hell cart rubbish, amounting to some 86 tons per week, 
cost the town £456 a year, and it bad to be carted to 
Harlington Lane and elsewhere, to pollute the atmosphere 
and the soil. Under the present scheme the refuse 18 
destroyed, and with its destruction steam is generated for 
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the production of electricity. If the Council had to pur- 
chase coal, about 300 tons a year would be required, and this 
at 10s. 5d. per ton delivered would cost about £150. To 
this must be added stokers’ wages, £102 16s., giving a total 
of £259 168, It was found that 64 tons of night soil and 
refuse equalled 1 ton of coal, and for the destruction of 
the night soil and refuse it would take £280 16s. in wages 
of stokers, and other charges. As against that, there was a 
saving of £111 48. in shorter cartage of night carte at 6d. a 
ton, and an income of £200 or more for steam supplied to 
the electric station.” | 

This puts the position clearly, although some of the figures 
require a little explanation. Thus, if 64 tons of refuse 
equal 1 ton of coal, and the estimated amount of coal 
required annually is 800 tons, the amount of refuse burnt 
for steam-raising purposes for the electricity works will be 
63 x 300 = 1,950 tons. But as 86 tons per week equal 
4,472 tons per annum, obviously more than half the refuse 
is unproductive. This is due, no doubt, to the present small 
electrical output ; and the time may arrive when the whole 
of the refuse will be used for steam raising. This practical 
case affords an argument against the idea that an electricity 
works should pay all the costs of stoking, as in the early 
stages of an undertaking only a portion of the refuse is 
productive. Another point to be noted is, that by the 
proposed arrangement the electricity works saves £52 16s. 
per annum as against using coal. The saving is really more 


Thus, on the same basis as the foregoing, the destructor 
portion of the plant, excluding boilers, pumps, chimney, and 
any other item necessary in any case to the electricity works, 
would cost approximately £1,400; add for land and 
buildings £1,100, making a total of £2,500. The loan 
raised is to be' paid off in 23 years; in the meantime, 
interest on the balance is to be paid at the rate of 34 per 
cent, per annum, or an average on the original amount of 
slightly under 2 per cent. per annum. A total of 10 per 
cent. per annum therefore covers interest, repayment of 
capital, depreciation and management, which works out to 
Is. IId. per ton on the total amount of 4,472 tons per 
annum. Add to this the cost of stoking— 18. 3d. per ton— 
and we get as the total cost of destruction 2s. 44d. per ton. 

To compare the cost of refuse with the cost of coal, the 
above figure must be multiplied by 63, on the assumption 
that 64 tons are equal in steam-raising value to 1 ton of 
coal. This amounts to approximately 158. 6d., whereas it 
hes ulready been shown that the cost of coal, including 
firing, is 16s. 10d. On this basis, therefore, there is a 
saving by refuse firing equivalent to 18. 4d. per ton of coal 
otherwise required. 

The saving would possibly exceed this, as 1s. 3d. per ton 
for refuse firing is a high figure to assume ; and it might 
also be found, as is usual in colliery districts (see Table IV. 
in the last article), that 64 tons of refuse are worth more 
than 1 ton of coal. 


TABLE YV.—Data IN CONNECTION wirH RErFosB DEksTRUCTOBS AT ELECTRICITY Works. 
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Locality and nature o Tons per day per 


Weight of refuse 


SSS eus 
Useful B. of T. units per | 
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refuse, Populatioa. ` 1,000 of population. | burnt per day. ton of refuse, Remarks, 
| 

Accrington (unscreened 38,000 ` 0:8 ton | 30 tons 20 units | Average over a month. 
refuse). | | (maximum load 111 Kw.) 

Grays i eus (un- 13,500 0°89 ton | 12 tons 355 units (1) () Test run; average for 
screen se). ^ last 44 hours. 

j | m 5 494 „ (2) | (2) Test run; average for 
| | (maximum load 80 x w.) last 3 hours. 

St. Helens (unscreened 90,000 — ' . 26 tons (coal also 38 units. Average result, and is 
ashpit refuse). | | ! used). additional to supplying 

| ` | steam continuously to 
| | ! two mortar mills. 

Shipley (ashpit, privy, 24,000 0:88 ton 21 tons. 38 units | Average over a month. 
market and slaughter » | (maximum load 110 Kw.) | Results will improve as 
house refuse). | load on station increases, 

us (ashbin re - 124,000 | 056ton. | 70 ey (coal & 20 units. Average over a year. 
use). used). : 

Wrexham (unscreened 14,500 | 11 12 tons, 37:8 units Average over a month. 
refuse), (maximum load 150 Kw.) 

| 


than thia, as there are no standing charges on boilers, pumps, 
economiser, chimney, &c., to provide for in this case in the 
electricity works accounts. The sanitary authority also is 
abont £30 to the good, taking into account the saving in 
carting expenses, This £30, plus any income derived from 
the disporal of clinker, helps to pay the standing charges of 
interest and depreciation, &c., on the destructor works. 

When the time comes that the whole of the refuse is 
profitably employed in raising steam, the income from that 
Source, on the same basis, will be about £450, pro- 
duciog a balance in favour of the sanitary department of 
about £280 to set against standing charges. As these, at 
10 percent, will be about £450, it looks as though the 
electricity works would benefit at the expense of the 
estructor works. 

From the figures given for refuse firing, it would appear 
that 18. 3d. per ton is the estimated cost of wages for 
stokers, &c., whereas coal firing is rated at Gs, 10d. a 
ton. This at first sight seems very disproportionate, but the 
amount of coal used would be less than 1 ton per day, and a 
stoker must be in attendance the whole time, whereas, in 
the case of refuse, about 12 to 15 tons per day are dealt with 
J two stokers and a trimmer; hence, the figures are not 
very wide of the mark. Looki d at from an electricity 
Works point of view, it would" appear, under similar 
conditions to the ubove, to be considerably cheaper to put 
down a destructor than to burn coal, charging the sanitary 
department With the cost price per ton for destroying any 
abe not used fur steam raising; the sanitary department, 

of course, delivering the refuse free to tlie destructor. 


—— — — 


From inquiries the writer made on the spot, Mexborough 
refuse forms no exception to the rule, and it may be found 
in practice that the results exceed the estimate. 

There is nothing in the Mexborough speech quoted, to 
indicate on what basis the electricity works is to be charged 
for steam. It is simply stated that the income will be £200 
or more; and, if the figure 1,950 tons a year be correct, 
this figures out to just over 28. per ton of refuse used, or 
practically the same figure as we arrived at in our hypothetical 
case, 

Reliable data are now available from other combined 
stations showing the average number of electrical units 
(i. e., Board of Trade units) per ton of refuse destroyed. 

This information is given in Table V., from which it is 
clear that, in a well-designed system, an output of 35 unita 
per ton should not be difficult to maintain. 

The average cost of coal per unit in 20 small electricity 
works in England and Wales, that is, in works having a 
maximum load of under 200 Kw. (say 300 H.P.) is just over 
1]d. (to be accurate, 1:8d.) ; so, if the Sanitary Depart- 
ment were credited with 14d. per unit generated, it would 
receive, on the basis of 35 units per ton, 38. 73d. per useful 
ton of refuse consumed. 

But the Electricity Department would want to sbare in 
any advantage gained, and would therefore, naturally expect 
to pay something considerably under the average cost of 
coal. 

The engincers would doubtless assume that they could 
produce electricity at the lowest, not the average cost. The 
lowest cost in any of the 20 stations referrcd to is that of 
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Leigh, viz., 34d. On this basis the sanitary department 
would receive only about 1s. a ton, which would barely cover 
stoking costs. It is clear that in order to cover the costs of 
destruction and standing charges, say 28. a ton in all, the 
sanitary department must be debited with about 3d. per unit 
generated. From the above argument it follows that when 
from IO to 30 tons of refuse per day are to be destroyed, 
if the plant be so designed that the total costs of destruction, 
including standing charges, approximate 28. per ton, an 
electricity works might with advantage be run in combina- 
tion with the destructor, if the demand for electricity be 
such as to permit of the whole of the refuse being usefully 
employed in raising steam. 

The advantage would be mutual, as the destructor costs 
would be covered, and the fuel cost to the electricity works 
would be below the average. 

The general arrangement of the destructor at Grays was 
shown on p. 292. This is a 2-grate “ Simplex" destructor 
by Meldrum Bros., of Manchester, a firm who, by the good 
work they have accomplished, and their willingness to publish 
results of tests, have done a great deal to popularise the 
idea of refuse cremation. It will be seen from the illus- 
trations that the refuse bunker is in the open air outside the 
building, immediately opposite the firing doors. The refuse 
is raked forward by the trimmer on to a sill, from which it 
is handled in the same way as coal. | 


( To be concluded. ) 


-— 


Re EARTHING THE MIDDLE WIRE IN 
THREE-WIRE DISTRIBUTING SYSTEMS. 


By d. HOOGHWINKEL, A. M. I. E. E. 


Ir seems as if Mr. Faraday Proctor's paper on “ Farthing ” 
has at last succeeded in exciting some discussion upon the 
above problem, so important both to consumers and to dis- 
tributing companies. Another article entitled “ The Question 
of the Earthed Return” in the Enkcrgicar, REVIEW, of 
August 8th, further calls for discussion upon this gubject. 

Some time ago the writer approached the Board of Trade 
on behalf of the company he is connected with, for per- 
mission to put down a three-wire distributing system with 
an uninsulated middle wire, Together with some technical 
notes on the subject, he took the trouble to compile a list, of 
some large systems in Germany where this system was suc- 
cessfully worked for many years. This was the “ surprising 
list” Mr. Trotter referred to in his discussion on Mr. 
Proctor’s paper. 

The opinion of six engineers, of whom one hesitated to give 
an opinion, a second thought it would do in small jobs 
(the contrary is more evident), and the others would not 
consider it at all, scarcely throws any light on the subject, 
and if a more scientific and practical discussion can be 
induced by these notes, the writer will be amply repaid. 

Mr. Kapp's remark, that the lis& did not represent the 
whole of the load in the different towns, is rather a recom- 
mendation of the system, the output having been taken from 
the writer’s own pocket-book kept at the time when he was 
putting down some of these stations, and from the German 
Electrical Review of some years ago, thus showing that the 
output has considerably increased. l 

The system in discussion is almost universally used on the 
Continent. In fact, most of the modern lighting schemes 
are laid with this arrangement of the neutral. It is, more- 
over, often specified by local authorities in German towns, 
when putting down their own plant, and is adopted whether 
traction schemes already exist or not. It may ba mentioned 
that on no occasion, to the writer’s knowledge, has the 
uninsulated middle wire been opposed by the postal or tele- 
phone authorities, which bodies in Germany are even more 
exacting than in this country. 

It is the practice in England to lay the neutral conductor 
in three-wire continuous-current systems of a section equal 
to about 50 per cent. of the outers, and thissize has been 
more or less standardised by the cable makers. 

On the Continent a proportion of about 25 per cent. for 


the neutral conductor is the rule, and it can easily be proved 


that this is quite sufficient in a well-designed network. 
Therefore considerable reduction of capital cost could be 
effected by adopting a system with the bare neutral wire, laid 
in the ground without any protection whatsoever, and linked 
up at the different connecting points, the section being about 
25 per cent. of that of one of the outers. 

The advantages of using a bare neutral wire are (1) 
greater reliability in working ; (2) cheapness of distributing 
mains; (3) cheaper and easier house-service connections ; 
(4) and facility in laying distributing cables on both sides 
of a street without greatly increased capital expenditure, as 
the middle wire can be readily divided and taken down each 
side of the street together with one of the outers. 


As the advantages 2, 3 and 4 are evident, there only 


remains the first to be investigated. 

The allowable loss of volts in the middle wire over its 
entire length may be taken as 3 volts, if no great number 
of arc lamps are in circuit. In the latter case it is usual 
to allow a loss of volts on the middle wire equal to only 1 
volt. With a difference of pressure of 3 volts, no danger 
to gas or water pipes, or of telephonedisturbances is possible ; 
of course practicaily no current passes through the earth. 

If the middle wire is too small, a portion of the neutral 
current will find its way throngh the earth, in which case 
the bare wire will begin to get oxidised. Other things being 
equal, the earth currents or leakage currents will become 
smaller the less the potential differences between various 
points in the middle wire, and also the smaller the surface 
of the middle wire in contact with the earth, and the larger 
the extent of the network in one direction, that is to say, for 
elongated networks a greater loss of voltage can be allowed 
in the middle wire than in the shorter networks. However, 
itis necessary to calculate a bare middle wire with some 
margin, not only to reduce the drop of voltage, but also to 
compensate for the loss of section, due to oxidation, which, 
however, largely depends upon the surrounding soil, 

It is a well-known fact that, given two equally well 
insulated leads, the negative one shows after the same time 
much lower insulation (caused by osmosis), which can ab 
times reach such limits that the negative finally goes to 
earth. 

These insulation faults mostly arise in houses, but if à 
bare middle wire is used in the distributing system, these 
faults become less troublesome, because owing to the earth 
on the middle wire, the house fuse in the respective outer 
goes, Before the light can again be set right, the faults 
have to be repaired. Thus, an uninsulated middle wire i$ 
more reliable, as faults in the outers will not remain unlocated 
or unrepaired. 

In an installation of several thousand lamps, it is impos- 
sible, practically, to carry out a systematic control of the 
insulation. In cases where an insulated middle wire is used, 
the negative lead will in time have a more or less complete 
earth at certain points, as experience has taught in many 
towns. 

As long as the insulation of the two other leads remains 
good, this circumstance can only cause disturbances in tele- 
phones in the form of leakages of current from one faulty 
spot to another on the negative lead, in proportion to the 
differences of potentials. These potential differences, 88 ê 
general rule, do not exceed 2 volta, 80 that these disturb- 
ances cannot be very considerable. These earth currents, 
however, will always be more important than the earth car- 
renta arising from an uninsulated middle wire, as in the 
latter the differences of potentials are not 2 volts, bul only 
a fraction of a volt. 

Circumstances, however, alter to the disadvantage of the 


insulated middle wire if through any cause an insulation 


fault arises in it or in the positive outer lead. These faults, 
or earths, might be removed from each other by the whole 
stretch of the distribution network, and if in the neighbour- 
hood of these different points telephone connections wit 
earth plates are to be found, the leakage currents wil 
partly find their way into the respective telephone leads and 
apparatus. | l 

It is also to be remarked that if the places ab which ae 
are faults do not develop a complete earth, the leakages © 
current might very easily become serious enough to aot 
the telephone working but not serious enough to melt the 
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fuses. The disturbance, therefore, does not indicate itself, 
but remains on until by means of a systematic and lengthy 
test the faulty places are located and separated from the cable 
network, l l 

On the other hand, if the middle wire is put to earth, the 
likely area within which earth currents can arise with insu- 
lation faults in the outers, and the length of time during 
which the disturbances can last, are considerably limited, 
and tbis limitation is the greater the larger the number of 
points on the middle wire which have complete earth con- 
nection. 

Jf the middle wire is connected for its entire length direct 
to earth, the currents arising from insulation faults will 
pass from the faulty places to the nearest point of the middle 
wire, and will only utilise the earth in the second place. 
That is to say, in so far as the middle wire does not suftice 
to conduct the short-circuit current in its full strength. As 
the house fuses immediately go in this case, it results that 
this rush of current is limited to a few seconds only, and can 
produce no lasting disturbance, as it does in the case of an 
insulated middle wire. 

In order to attain as nearly as possible the above described 
ideal conditions, the writer recommends the connection of 
the middle wire and the armour of the outer cable at inter vals 
of about 50 yds. by means of copper section wires. 

In adopting an uninsulated neutral wire, which has been 
successfully worked for many years in almost all of the larger 
towns on the Continent which have a three-wire continuous- 
current system, not only will economy be obtained, but also 
many of the difficulties which many engineers have en- 
conotered will be overcome, 

There should be no fuses on the middle wire, neither at 
the station nor in houses, and the uninsnlated middle wire 
must not enter the network boxes, but should be simply con- 
nected up by copper links. 


THE INTERNAL COMBUSTION ENGINE. 


By ED. C. DE SEGUNDO. 


Pror, T. Htpsox BEARE read a most interesting paper in 
February of this year at a meeting of the graduates of the 
Institution of Mechanical Engineers, in which the history 
of the development of the gas engine, from the date of the 
trials carried out by the Society of Arts in 1888 to the pre- 
sent day, is admirably summarised. | 

There can be no doubt asto the great future which is 
opening out for the internal combustion engine as a rival to 
the steam engine, especially owing to the many successful 
systems of production of gas of low calorific value. 

The utilisation of blast-furnace gas for power purposes 
has naturally reached a remarkable stage of development. 
The results obtained from the 600-m.P. Simplex gas 
engine at the works of the Société Cockerill at Seraing 
are still fresh in the minds of all interested in the 
internal combustion engine, but, with characteristic con- 
servatism, British manufacturers have been slow to recognise 
the immense opportunities afforded by the utilisation of 
blast-furnace gas. Prof. Beare certainly dees not overstep 
the bounds of prudence in forecasting for the utilisation 
of blast-furnace gas “a very remarkable future in this 
country." 

In America the Westinghouse Company have for some 
time past been devoting their energies to perfecting a design 
of gas engine for large power, and are manufacturing a 
three-cylinder gas engine which will yield up to 1,500 B. H. p. 
This subject, is also receiving great attention at the hands of 
German engineers, some 50,000 H.P. being at present at 
Work in Germany. 

Prof. Beare draws attention to Mr. Liirmann’s statistics 
respecting the available power from the waste gases of blast 
furnaces, At Seraing waste gases from the production of 
about, 600 tons of iron per day are sufficient to develop about 
17,000 H.P., from which Mr. Lürmann calculates that in the 


whole of Germany, where some 8 million tons of pig iron 
are made per year, about 600,000 H. . should be available. 

. A letter which has just reached me from Messrs. Mather 
and Platt, of Manchester, points to the fact that manu- 
facturers in England are now beginning to recognise the 
important commercial features attaching to the utilisation of 
the internal combustion engine as a means of producing 
power. The above-mentioned firm have now decided to 
manufacture gas engines of 400 B.H.P. and upwards, and 
have selected the Kórting " type of engine as the one 
which, in their opinion, is the most reliable and advanced in 
design. Prof. Beare refers to this engine in his paper, and 
describes the working cycle indetail. Tt is sufficient to say that 
although it is a double-acting engine, that is to say, although 
the piston receives an impulse both on the out and return 
stroke, the cycle has been ingeniously arranged to allow of the 
scavenging action which has been shown to play so important a 
part inthe economy of the internal combustion engine. Messrs. 
Mather & Platt state that they are prepared to offer engines 
developing up to 800 BHP. in one cylinder, and further 
state that they are prepared to construct such engines to work 
with blast-furnace gas, Mond or other producer gas, or 
town's gas and to guarantee their satisfactory working. 
This is significant, and it is also interesting to note that the 
well-known firm of Tangye’s, of Birmingham, are laying 
themselves out to manufacture gas engines on a larger scale. 
During a recent visit to their works, Mr. Henry Tangye 
pointed out to me several gas engines in course of testing, 
and in course of construction, varying from 150 to 350 H. P.; 
amongst these may be mentioned a very neat type of three- 
cylinder vertical engine specially designed for direct coupling 
to dynamos. The comparatively new shops of the“ Tangye 
Tool and Electric Company " are driven entirely by electro- 
motors, the power being supplied by continuous-current 
dynamos in the basement, driven by a 75-B.H.P. single- 
cylinder gas engine, So far Messrs. Tangye have adhered to 
the Otto cycle, but Prof. Beare is undoubtedly right when he 
says that the Otto cycle “is by no means an ideal one for 
many of the purposes to which it is proposed to apply the 
large engine now being built." This is borne out by Messrs. 
Mather & Platt's decision to manufacture the Körting 
engine. 

To those interested in heat engine economy, the fascinating 
feature in the internal combustion engine lies in the wide 
range of temperature within which it is possible to work, 
and in the greater possibilities of improvement in thermal 
efficiency as compared with the steam engine. 

The recent successful application of highly superheated 
steam has somewhat modified this advantage, but still, within 
the limits of what appears to be practical working in the 
future, it would seem that whereas the steam engine, even 
when working with superheated steam, has reached a state 
of development which approaches the limit of possible heat 
efficiency, the present state of the internal combustion engine 
is well within that limit. 

. Many years ago Dr. Kennedy drew attention to the fact 
that the ratio of the heat turncd. into work in a 
gas engine to that which it was possible to turn into 
work was very much higher than in. the case of a steam 


engine. | 


It is interesting that in the same volume of the Proceedings 


of the Institution of Mechanical Engineers in which Prof. 
Beare’s paper is published there is also an account of a trial 
of a triple-expansion steam engine for hydraulic pumping, 
the steam in this trial being highly superheated. In the 
tests quoted by Prof, Beare of a 400-H. . Crossley engine, 
using Mond gas, and a 500-H.P. Premier engine, also 
using Mond gas, the heat efficiency, or the ratio of the 
heat equivalent of 1 n.P.-hour to the heat passing through the 
engine cylinder per B.H.P.-hour, was 23:73 per cent. in the 
first case and 25:6 per cent. in the second. The ratio 
between the heat utilised on the piston compared with the 
total heat supplied to the engine in the case of the triple- 
expansion engine using slightly superheated steam, the 
indicated heat-efficiency was between 17 and 18 per cent. 
The mechanical efficiency of the engine may be taken at 
about 85 per cent., and therefore the brake heat-efficiency 
may be taken to be 15:5 per cent. 

Mr. Charles J. Hobbs, who carried out the trials on the 
triple-expansion steam engine, gives a calculation of the 
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thermal efficiency of the ideal engine working under the 
temperature conditions which obtained in these steam trials, 
and taking the recognised formula for the thermal efficiency 
for the Rankine cycle of superheated steam, this ideal 
efficiency works out to 24:2 per cent. ; thus this triplc-expan- 
sion steam engine has an efficiency ratio of 75°77 per cent., 
or, in other words, it is about three-quarters as good as it 
could be if it were working under ideal conditions. This 
would appear to leave a considerable margin for improve- 
ment in the steam engine, but the results in the particular 
trial, although an excellent result for the working of an 
engine in every day practice, are not by any means the best 
results that have been attained in a steam engine using 
superheated steam. Clearly with highly-superheated steam 
much better results would be expected, and have, in fact, 
been realised; a consumption of steam per 1.H.P.-hour 
in well-authenticated trials of something over 8 lbs. has 
been attained. The ever-increasing activity displayed 
by Continental manufacturers in the development of the 
commercial use of the internal combustion engine is very 
significant, and it is encouraging to see that our manufac- 
turers do not propose to be as slow in following up this 
line of thought as they have been in the past in other 
directions, 


paeme. —— 


DISTRIBUTION WITH UNINSULATED 
NEUTRAL. 


By R. MORGAN, A.I.E.E., Assistant Engineer, Newcastle Electric 
Supply Company, Limited. 


In your issue of August 8th you invite discussion on the 
above question, which is, in the writer’s opinion, un- 
doubtedly one of the developments in electricity supply to 
be looked for in the near future. 

In considering the question it may be best to discuss the 
probable lines of successful design of a new station laid out 
to meet the conditions of working with an uninsulated 
neutral. 

The first point which appears quite clear is, that there 
will be no fuses anywhere on the neutral conductor either in 
the generating station, or in the streets, or in consumers’ 
premises, As a necessary result of. the assumed conditions, 
there can be no faults on any part of the neutral conductor, 


which at once clears away quite half the troubles the mains. 


engineer has learned to expect. Answering the question, 
* What would happen if a dead earth occurred on one of the 
outers?” we at once see that fuses in the outers of the three- 
wire system will be a necessity. The question of employing 
fuses in the network, in the ordinary mode of supply with 
insulated neutral, is a debateable point, but the author 
thinks that these will be found to be a necessary evil. 

Under the conditions we have assumed, however, properly- 
placed and properly-designed fuses would appear to be of 
great advantage, and should relieve the mains engineer of 
considerable anxiety. The author would place fuses 
between each feeder and the distributors connected to it, but 
not on the feeder itself. A switch on each outer on the 
station board will in practice be found sufficient protection 
for large feeders, as the current is always under observation. 
If it is decided to fuse the feeders, the fuses should be 
designed to melt at not less than 2,000 amperes per square 
inch, Wherever the section of distributor undergoes altera- 
tion a fuse should be inserted, and it would be quite possible 
to standardise a network with three sizes of distributors, 
involving, therefore, only three siz 8 of fuses. The author 
would fuse distributors for about 1,500 amperes per square 
inch, arranging the fuses in accordance with the section of 
main and not according to the connected load on the 
sectic n. 

With a network laid out as above described, ic seems 
fairly certain that a dead earth or short circuit would be 
immediately located by the blowing of the distributor 
fuses, and only a small portion of the network would be 
rendered dead. | 

It has been said that with an earthed ncutral it would be 
extremely difficult to locate faults, but it is not immediately 


apparent why there should be any great difficulty. As shown 
above, à bad fault would be to a large extent self-locating, 
and a small leak, not sufficient to blow the distributor fuse, 
would not entail stoppage of supply. There would there- 
fore be plenty of time to locate it.. Further, the method of 
breaking down and burning out the fault could be resorted 
to with impunity in this case. 

To ensure safety it is obvious that the capacity of the 
balancers must be such that they can supply current suffi- 
cient to blow the largest fuse on any section of distributor. 

The question of electrolysis and leakage resulting there- 
from has been thought serious. But would there be any 
serions trouble with a concentric cable system, the negative 
pole being the inner and the lead the uninsulated neutral ?— 
all disconnecting boxes and fuse boxes being partly filled with 
oil and the lead wiped on to the outside of each box, the 
cable being laid in troughing filled with bitumen in the 
usual way. This would be necessary for the protection of 
the lead from the chemical action of soils and the effecta of 
leakage currents. In such a system suitably designed fuses 
form very handy means of disconnecting and splitting-up 
the system. 

With regard to house wiring, there is clearly no difficulty 
with this, and the system offers many advantages, both as 
regards reduced cost and as likely to increase the standard of 
wiring work, and to make things more difficult for the jerry 
wirers ; for with one pole permanently earthed these gentle- 
men would have to work carefully. It must be more satis- 
factory to the consumer to have faulty workmauship detected 
automatically than to experience trouble when the mains 
engineer endeavours to locate the fault on his wiring. For 
similar reasons the safety of house wiring with earthed 
reutral appears to be greater, for under present-day condi- 
tions it is poseible to have a dead earth on the neutral of a 
consumer’s installation (which possibly is switched off 
when the mains engineer tests his cables) for days together, 
with the ever present possibility of a fire resulting from a 
gerious leakage on one of the outers of either the supply 
company’s mains or those of another consumer. This pos- 
sibility is increased in cases where it is the practice to muke 
the neutral fuse on three-wire installations twice the capacity 
of either outer, with the object of preserving consumers 
lamps from possible excess pressure. i 

The author's view is that if there is an earth on à con- 
sumer’s installation, the sooner some of his lamps break, the 
sooner the fault will be rectified. 

A further great advantage lies in the fact that it is 
impossible for anybody to get a shock to carth at the full 
voltage of the system. The possibility of this can never 
vanish so long as the existing system of removing the 
earth at will from the neutral conductor prevails. 

Finally, the author commends the following system of dis- 
tribution to the notice of engineers :—Thrce-pbase current 
distributed by three-core cables, lead covered, the lead being 
used as earthed neutral, the lead being wiped on to all boxes, 
and services taken off by lead-wiped joints. 

One might further consider the possibility of dispensing 
with the neutral conductor, and connecting one wire to the 
existing water or gas pipes in the consumer’s house, but as 
this raises the rather involved legal query as to whether the 
consumer may thus utilise a portion of his own property 
while connected to the water or gas company's main, the 
writer will not pursue the subject further. 


A EUROPEAN ELECTRICAL COMBINE. 


An esteemed financial contemporary published about a 


week ago a short article from its Berlin correspondent 


entitled the “German Electrical Industry," but really 
referring to the annual report of the Dank for Electrical 
Enterprises, of Zürich, which is, of course, situated in 
Switzerland. It is not intended on the present occasion to 
deal with the points raised in the article, but in view of 
certain statements contained in it we have considered it 
desirable to turn to the actual report issued by the company. 
The Zürich bank now has a share capital of £1,820,000, 
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which is almost entirely held by the Allgemeine Elektricitäts 
Gesellechaft, of Berlin, for which it acts as a trust in 
Switzerland and other countries. Thus the A. E. G. virtually 
dominates the Swiss company, but we prefer to think that if 
the former has anything to make public it will do so on its 
own account rather than through a subsidiary company 
domiciled in a neighbouring country. The object of the 
Zürich bank is to assist in the promotion of electrical enter- 
prises by subscribing for a number of shares, or investing 
money in another form of partnership, by advancing loans 
on current account, and by payments made in conjunction 
with other financial institutions on a common or syndicate 
basis. Taking the bank’s report into consideration, we find 
it is interested in 11 companics operating in Italy, Spain, 
Germany and Switzerland, and of these six have yielded 
improved dividends during the past financial year, whilst 
the distribution has been less in the case of three of the 
remainder. Among the concerns may be mentioned the 
Italian Union Electric Tramway Company, of Geneva, 
the Genoa Electrical Works, the Seville Tramways Co., of 


London, the Seville Electricity Co., the Barcelona Electricity 


Co., the Viscaya Electricity Co., of Bilbao, the Strassburg 
Electricity Works, the Berlin Electricity Works, the Bitter- 
feld Electro-chemical Works Co. and the Electro-chemical 
Co., of Rheinfelden. The net income received by the Bank 
for Electrical Enterprises from these invest ments, after paying 
interest on its bonds, amounts to £89,400 for the past 
financial year as compared with £82,380 in the preceding 
twelve months, and the dividend proposed to be paid is at 
the rate of 6 per cent. as in the previous year, although on 
the present occasion, additional share capital to the extent of 
£120,000 participates in the distribution. This is a fairly 
satisfactory result obtained, as it apparently has been, from a 
prudent selection of investments in undertakings which have 
now mostly been in operation for several years, and which 
have seemingly ontgrown their earlier struggles. 

The position of an investment company, such as the Bank 
for Electrical Enterprises, with a sphere of activity extending 
over several countries, cannot endow any of. its state- 
ments regarding the industrial situation with as much im- 
portance as those emanating from a leading manufacturing 
company, in touch with the details of the electrical trade from 
day to day, as, for instance, its parent concern, the A. E. G., of 
Berlin. Nevertheless, come of the bank's observations are of 
interest at the present moment. The report states that the 
enterprise business, that is, new undertakings, in which the 
bank is primarily concerned, has still further diminished in 
extent during the past year. This is mainly atttributed to 
the general economic depression prevailing in Europe, which 
has become accentuated in consequence of the uncertainty 
surrounding the result of the negotiations for the conclusion 
of new commercial treaties between different countries. It 
is alzo stated that the existing manufacturing establishments 
are more than sufficient to meet the present condition of 
affaire, and that the result is an uncommonly intense com- 
petition, and & price level which can scarcely yield a proper 
industrial profit. These remarks are not very otiginal in 
their character, but the bank makes the somewhat novel 
suggestion that it will perhaps become a necessity for the 
European electricity companies obviously the manu- 
facturing concerns—to enter into closer relations on the lines 
of American combinations, whereby the less favourable-pro- 
ducing works could be temporarily brought to a standstill 
until the industrial circumstances have again improved. 

We do not know, and it would doubtless be impossible to 
ascertain, who is really responsible for the inclusion of this 
euggestion in the report of the Bank for Electrical Enter- 
prises. It is common knowledge that there is little difference 
between the financial position of most of the German and 
Swiss electrical manufacturing companies at the present 
moment, but hitherto it has been proposed that only the 
Tentonic firms should form a community of interests, and 
the names of the Allgemeine Elektricitiits Gesellschaft and 


the Schuckert Company have been associated together by 


way of a beginning, as has been previously mentioned in this 
journal. The report of the Zurich Bank refers, however, to 
à combination of European electricity companies. Remark- 
able as it may seem, the name of Mr. Schwab, of the 
American Steel Trust, has now been connected with a similar 
rumour afloat in Germany of the intention to form a com- 


* 


bination of European electrical companies; but we do not 
believe the report will be found to have any foundation in 
fact. The financial crisis in the German electrical industry 
is beginning to settle itself by the survival of the fittest, 
and by the support rendered by one or more firms and their 
backers to others in temporary need of cash. If the 
Germans desired to combine their companies, they could not 
have chosen a more inappropriate period; but after all, the 
suggestion of the Ziirich company may only have been 
prompted as a feeler, in order to ascertain the views of the 
trade in Germany, Switzerland, and Austria, in the hope of 
action being taken at a future date. 


CORRESPONDENCE. 


South Shields Electricity Accounts. 


I was surprised to read your article re “ Hidden Deficits 
at South Shields" after your editorial comment at the foot 
of my letter which appeared in your issue of the 15th inst. 
My object in writing was to correct a statement which I 
then said, and now repeat, is absolutely false. Surely it does 
not require the critical eye of an expert accountant to see 
whether a particular item is shown or whether it is not. 

I am an engineer and was writing to an engineering paper, 
claiming the same right to correct a financial mis-statement 
as the editor of a technical journal has to insert it. 

After referring to the deficits shown in the accounts for 
the year 1898, you say :—“ In the next accounts for the 
year ending March 31st, 1899, no mention is made of the 
previous payments out of the rates.” Now, if you had just 
taken the trouble to look on page 84 of the abstract, you 
would not have ventured that statement, as everything is 
clearly shown, and is shown in exactly the same form as at 
the present time, yet you say the information is at last forth- 
coming. I hope you will, therefore, have the courage to 
admit with the same candour as the editor of the Local 
Government Chronicle has done, that you have made a 
mistake. . 

I say again, emphatically and without the slightest fear 
of contradiction, that every deficit has been clearly shown 
from the commencement of the undertaking to the last 
published returns. 

I would further add that I am not in the habit of making 
rash statements nor yet talking out of my hat, and can; if 
necessary, produce documentary evidence to prove all I say. 


J. H. Cawthra, 
Chief Enginecr, 
South Shields, 
Angust 25th, 1902. 


[The fact appears to be that we are somewhat at cross 
purposes with Mr. Cawthra. He is talking about the 
abstract of accounts published by the Corporation of South 
Shields, dealing generally with the finances of the borough. 
The Local Government Chronicle was speaking of the official 
returns to the Board of Trade, on the Board’s official form, 
and this was the subject of our quotation from that journal. 
Mr. Cawthra sent us a copy of the above-named local 
accounts, to which we referred in our footnote to hisletter ; 
but on further investigating the matter, we found, as we 
stated last week, that the official returns are framed as 
stated in our contemporary. We have re-examined the 
official copy of the accounts for the year ending March 31st, 
1899, and find that, though in the net revenue account 
there is an amount of £1,165 19s. as contributed from the 
General District Rate, no return is made of previous pay- 
ments out of the rates. The accounts before us are made 
out upon the Board of Trade form, such as is supplied to 
anyone who applies for a statement of the accounts, on 
payment of 18., according to the Act,—Eps. ELEC. REv.] 
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The Earthing of the Middle Conductor. 


In his interesting article on the above subject in the 
current, number of the ExecrricaL Review, Mr. Abraham 
suggests an arrangement whercby u continuous record of the 
current flowing to earth may be obtained by means of an 
automatic switeh ard two shunts to a rccorder. 

In this connection, we think that a diagram of an arrange- 
ment for the same purpose, which has been in use for over 
a year at the Chesterfield tramways station, may be of some 
interest, | 

Mr. Abraham suggests that, upon hearing a bell ring, the 
attendant should change the pen on the recorder, £o as to 
give, tay, a red instead of a black record. In the arrange- 
ment illustrated, the recorder r (which is otherwise of our 
standard central station type) is provided with an anxiliary 
pen, which is normally held off the paper by the elcctro- 
magnet r. Sheuld the current at any time exceed 
10 amperes, the switch s is released, and flies from contact 1 
to contact 2, so that the circuit r is opened, and at the same 


time the 10 ampere shunt is cut out cf the circuit. The 
auxiliary pen is thercby released, and to traces a continuous 
straight line along the cdge of the paper, which forms a 
permanent indication on the chart that the cofstant has been 
chanved from 1 to 10. 

The record is thus not only continuous, but also auto- 
matie, Which is of the utmost importance, as in nine cascs 
out of ten the atterdant would be sure to omit to change the 
pens. It is, cf course, easy, should it be thought desirable, 
to cause the switch to ling a bell or light a lamp, as 
preferred, so as to give warning that the 10-ampere limit has 
been exceeded. 

We quite agree with Mr. Abraham that some such device 
should always be employed, £o as to conlinuous/y reccid the 
leakage current. 


London, E.C., 
August 25th, 1902. 


Everett, Edgcumbe & Co. 


I have rcad the articles which recently appearcd in your 
paper on the subject of“ Karthing,” and in connection with 
this subject I have just been shown a device which I fcel 
sure will be of interest to all central station engineers and 
others who have to deal with lead-covered cables or cables 
run in metal tubirg. This device is an invention by Mr. 
A. J. Beaumont, of York, and I anticipate will shortly be 
placed on the market; it is claimed for it that by ite use 
should a leakage beyond any predetermined limit at any 
time occur, the current would be immediately and auto- 
matically cut cff, thus reducing the danger from fire to a 
minimum, It should thus be a boon to the insurance cffices 
as well as to wiring contractors. 


Joseph C. Stevens. 
York, % %s“ 20, 1902, 


Transmission of Electrical Disturbances. 


Your correspondent is in error in stating that I wonder 
why Hertzian waves can pass round a globe. In the first 
place, I have not been discussing Hertzian waves at all, 


but the transmission of electrical disturbances round a globe, 


and so far from wondering at the possibility of doing so, a 
reference to my notes will show that I hold it is possible to 
transmit signals from one point on a globe to any other 
point. 

And even with the aid of diffraction I cannot admit that 
any waves akin or similar to light waves c^uld carry a dis- 
turbance from pole to pole of a globe; besides, ** diffraction " 
implies a *diffractor," which Mr. Sexton loses sight of. 
My notes referred to a theory for explaining Marconi’s 
results, based upon disturbances in the electrical state of a 
globe insulated in space, without reference to Hertzian 
wavcs, further than to state my disbelief iu waves like light 
carrying signals round a globe. 


All the same, an explanation by Mr. Sexton as to what 


diffracts the Hertzian waves, and how they cain be 
diffracted in passing across space, would no doubt be 
Interesting. 
R. Kennedy. 
Lecds, Augus! 2ath, 1902. 


Railway Signals. 


I have read with considerable interest the paragraph con- 
tained in the“ Electric Light and Power Notes“ of your 
valuable issue of 15th inst. respecting the two sad accidents 
which have cecurred at Gear Junction, west of Newport 
Tunnel, brought about by the necessity for relighting signal 
lamps which had accidentally become extinguished. The 
suggestion in regard to the substitution of electricity for oil 
at these signals (and presumably the whole of the others in 
close proximity to them, at any rate) seems to me to be a 
very good one so far as it goes, inasmuch as the signal lights 
could then bé ignited and extinguished by means of a switch 
in the nearest signal box, regulating the supply or stoppage 
of the current as required, this obviating the necessity for a 
man having to traverse the line, 

It should, however, be particularly observed that both of 
the accidents to which reference is made were not, apparently, 
experienced in the ordinary routine of lighting up, cicaning, 
&c., but in giving attention to failures on the spur of the 
moment. A lampman, when attending to signals, gocs 
through a very similar routine every day, and consequently 
is well acquainted with the train service and other details of 
the working at those times, but the circumstance is slightly 
ultered in the case of a failure of a lamp occurring in the 
middle of the night, when in all probability the regular 
Jampman is not on duty, and the most handy man is sent 
off to give the requisite attention. 

Decidecly, electricity would be very convenient for light- 
ing up and extinguishing operations, if such a system were to 
be adopted, but for all tbat, the possibility of failures 
occurring in the night-time would still exist, and in my 
opinion, to an equal, if not even greater degree than ab 
present, and it is, of course, possible for a wholesale failure 
of the supply to happen. This would make matters worse 
than they are now, as with oil lighting, cach lamp is ulto- 
gether independent of the others, the illuminant being, so to 
speak, self-contained. 

In the case of a failure of the main supply, the switch 
without the current would be of very little use as regards 
the restoration of the light, just as in the case of a single 
cleciric lamp going out (due, for instance, to the deflagration 
of a fuse, and, alas, fases do deflagrate sometimes), when it 
should be noted that it would still be necessary for someone 
to go, there and then, to attend the defcct. This point 
appears to have been missed. 

Apart from these considerations, there is what I take to 
be the unquestionable increase in the cost of electric lighting 
over oil, which increments railway companies in these days 
are so loth to consider. | 


It would, of course, be quite possible to almost eliminate, 


Or at all events, greatly minimise the liability of failure 


by providing two electrie lamps, each on a separate 


‘tude observatione. 


I 
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main, at each signal, so that in the case of one becoming 


faulty, the other could be switched on. Here, however, is a 
duplication involving still farther expense. | 
Signals. 


August 2514, 1902. 


. Wireless Telegraphy. 


As distinct signals by wireless telegraph can be sent over 
the Atlantic, I suggest that from Greenwich or other 
observatories, time signals might be sent to ships at sea, 
thus enabling them to correct their chronometers for longi- 
At 1 p.m. a time ball is dropped at 
Greenwich and at Deal by electricity for the benefit of ships 
in the Thames and the Downs, and the systems might be 
extended to vessels at sea. International regulations would 
preserve the signals from interruption by other wireless 
signals. At stated times a short series of signals at intervals 
of asecond would probably serve the purpose. They would 
also be useful for inland clocks, as railway time is Green- 
wich time. 


Pd 


Croydon, Avgust 25th, 1902. 


J. Munro. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be writen on one side of the paper. Free use of fictitious names, ác. 
may be made, Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. ] 


"P. H. W.“ writes:—' We should be glad if you could give us 
information on the following question: If a borough electric 
supply state that they will supply current for power use at the 
special rate of 2d. per B.O.T. unit, with no restrictions, would a 
consumer have the right to drive a motor by means of this current 
in order to drive a dynamo to generate current to light his pre- 
mises? The borough also supply current for lighting purposes at 
6d. per unit, subject to rebate." l 

„It is by no means an easy matter to provide an answer to the 
question above propounded. To take a supply of electricity ostensibl y 
for motive purposes and “ transform " it for electric lightiog would 
teem to be primed facie contrary to the spirit, if not the letter, of 
the arrangement; with the Borough Electric Supply Company. In 
giving s meaning to the words “motive power” the Court would 
Fave to look to all the circumstances, It is true that, so far as the 
company is concerned, the current supplied by them would be used 
for motive purposes; but it is notorious that the reason why it is 
possible to grant a power supply at cheap rates is ihat motors used 
for driving machinery are chiefly at work io the daytime, when the 
demand for electric light is small, and when thc engines at the 
generating stations are running their heads off. Oar correspondent 
states that the special rate is granted without restrictions“; but 
we anticipate that these words imply that there shall be no restric- 
tion as to quantity or time of use. Upon the whole we are inclined 
to think that taking the words motive power in their natural and 


ordinary sense, the Court would hold the Borough Council dis- . 


charged from any obligation to supply electricity at 2d. a unit for 
the purpose mentioned. In any event, before our correspondents 
lay down plant for the purpose, we would recommend them to 
a&:ertain the views of the Borough Council ! 


Competitor writes:“ I am proposiug to commence business as 
8 wiring contractor, in a district where most of the wiring is now 
done by the supply company, who are working under a provisional 
order granted two years ago. Their wiring rules are rather strict, 
aud amonget other things they demand :— . 

"l Toat samples of all materials used must be deposited with 
them, and that a contractor must not use a new maker's switch or 
[unpholder without their permission, and that one must in each 
cate deposit a sample. - 

“2, That when making extensions to consumers who are lighting, 
"55, obe or two lamps, the contractor must report in full to them 
before commencing, ` 

“At present they supply 220 volts. When a contractor under. 
takes a job, he is informed that he must wire on two distinct and 
separate circuits throughout, and balance lights evenly, so that some 
day they may put on 410 volts.. I chall be glad to know whether 
they can enforce any of these rules.” 

“a” In considering any rules made by an electric supply com- 
pany, who are working under a provisional crder, it is well to 
recollect that they are bound to furnish a supply to every con- 
sumer in their district without favour to anyone. s 

With regard to the first of the rules above referred to, it is pro- 
vided by Sec, 18 of the Electric Lighting Act, 1882 (45 and 46 
Vict., c. 56), that undertakers shall not be entitled to prescribe any 


special form of lamp or burner to be used by any company or person, 
or in any way to eoatrol or interfere with the manner in which 

electricity supplied by them under this Act, and any license order or 
special Act, is used. Provided always that no local authority, com- 

pany, or person, shall be at liberty to use any form of lamp or 

burner, or to ase the electricity supplied to them for any purposes, 

or to deal with it in any manner, 80 as to unduly or improperly inter- 

fere with the supply of electricity supplied to any other local autho- 

rity, company, or person by the undertakers. Differences to be 

settled by arbitration. 

Ia view of this sectior, we do not see anything in either of the 
first two rules to whicb our attention is drawn to which a con- 
tractor, actiag on behalf of the consumer, could reasonably object, 
and we think, moreover, that they could be enforced by the com- 
pany refusing to supply electricity unless due notice was taken of 
them. 

With regard to the rule providing that the contractor acting for 
the consumer shall lay two sets of wires, we cannot see any juati- 
fication for this, nor do we see how it could be enforced if the coa- 
sumer were to demand a supply at the lower pressure. 


" Arxious" writss:— We have two factories, one on each sido 
ofa public street. It is our intention to supply current across the 
street by means of an overhead cable. What course shall we have. 
to take in the matter? Is auy consent necessary from the local. 
authorities, and what department of the raid authority would deal 
with the matter? We believe the Electric Lighting Department 
have no provisional order, except that owned by the company 
whom they bought out." | 

„ We assume that our correspondent's premises are situated 
in a provincial town. If they were working under a pro- 
visional order, they would have to obtain the consent of the local 
authority to the erection of the line in question. We do not see 
that our correspondents need obtain such consent in the present 
case, unless, indeed, the local authority own the toil of the highway 
over which it is proposed to stretch the line. If this is so (and we 
might point out that it 18 rarely the case), the stretching of a wire 
is a technical trespass which may be restrained by injunction. It 
i: provided by Sec. 4 cf the Electric Lighting Act, 1888, that in 
case of electric lines laid acro:s any street, rules published by the 
Board of Trade must be cbserved. Those rules provide (inter 
alia) that au aerial line shall not in any part, thereof be 
at a less height from the ground than 18 ft., or where it crosses a 
street 30 ft., or within 5 ft. measured horizontally, or 7 ft. measured 
vertically from any building or erection other than a support for 
the line, except where brought into a building for the purpose of 
supply. It is also provided by Rule 24 that where an aerial line 
crosses a street, the angle between the line and the direction of the 
street at the place of crossing shall not be less than €0°, and the 
epans shall be as short as possible. 


BUSINESS NOTES. 


Electrical Wares Exported, 


WEEK ENDING AUG. 27TH, 1901, , WEEK ENDING AUG. 26tb, 1902. 


Alexandria. Teleg. mat. Value £75 Adelaide me .. Value £233 
Amsterdam .. vá a s "T 80 Aden. Teleg. mat... . . 173 
Beira. Teleg. mat. i» .. 142 Amsterdam.. os Ps - €5 
Calovtta e. s. 408 Antwerp ..  .. 432 
Cape Town .. M ia . 790 Auckland.. T 2: 0 
Christchurch + se ..  .. 13 | Bombay .. ... 225 
Christiania . " A" vá 94 T Teleg. wire .. .. 511 
Copenhagen. 800 | Buenos Ayres, ..  ..  .. 182 
vi Elec. lighting cable 8,940 | Calcutta e „. 9239 
p Teleg. wire .. "m 19 T Teleg. wire .. 024575 
Durban ...... „ 247 | Cape Town, Teleg wire . . 1, 150 
Fremantle .. Ba m .. 224 Chinde . ee - ve 2 
Ghent "n i is $i 8 Colombo oe - "T 53 
Gibraltar  .. "m Ps së 25 T Tcleg. mat. 105 8n 
Hong Kong .. oe ve - 10 Copenhagen e T . €6 
Nagasaki. Teleg. cable.. .. 5,701 $$ Elec. cable. .. 428 
New York .. ee ee ee 56 * Teleg. wire.. oe R3 
Perth es es ee ee ee 476 Durban oe ee ee ee 810 
ii Teleg. cable 5 . q. 5,370 T Teleg. mat. .. 555 
Port Elizabeth .. 80 — 41 Ghent sa i5 "E ay cods 
Riode Janeiro  .. - $5 23 Gibraltar .. T ats oe 20 
1 Teleg. mat. 166 Larache  .. vs ee . 101 
Rodrigues. Teleg. cable 560,575 Madras . Wi ix 69 
i Teleg. mat. ve 119 New York ., 92 22 i 25 
Santos ae ee ae "" 79 Perth.. ee ee ee oe £95 
Singapore .. 24 T T 25 Port Elizabeth 154 
us Telerh. mat. oe 57 Shanghai .. zs sia Pa 22 
Stockholm. Teleg. wire.. ae co Singapore Teleg. cable .. 14 
Sydney oo 07 40 Sydney es 0 5 „ 189 
Tckio.. «se «+ of «ef 49 | Wellington . 310 
Valparaiso .. we 2* T 93 Yokohama .. Ss oe . 9339 
Wellington T ee ee eo 17 
Total £99,688 Total sa £10,0€0 


Foreign Goods Transhipped. 


erp. Elec. apparatus Value £300 Durban. Telep. wire Value £147 
ANA Dice: machinery . £00 Shanghai. 116 ids Teleg. poles — 
Colombo. Elec. mat. ais 10 

Hamburg. Elec. goods m . . 170 

Rio de Janc iro. Teleg. wire .. 860 


Total . . £2,140 


—— 


Total . 147 


Battery Contract.—An order has been placed with 
Messrs. Pritchetts & Gold, Ltd., Feltham, for a storage battery for 
Messrs. Willans & Robinson's new power house at their Victoria 
Worke, Rugby, of 1,600 anipere-hours' capacity. 
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Trolley Wire Safety Device.—We illustrate herewith 
a simple and ingenious device for the prevention of accidents from 
falling trolley or telephone wires, the invention of Mr. Frank G. 
Evans, of Worcester, and called an “automatic self-adjusting 


* 


circuit- breaker.“ The device is fitted in the feeder pillars, and 
consists of two pivotted levers, held in an upright position when the 
current is on by two magnets with shunt coils. In the event ofa 
trolley wire breaking, the lever on that section is instantly released, 
and, falling over, makes contact by a bridge-piece between tbe 
faulty section and earth, which blows the fuse and cuts it out. 


) 


BROKER TROLLEY WIRE 


au 
G 


These levers are so shaped that, should a right-hand section break just 
after a left-hand one, or vice versd, the second one is free to operate 
after the first one. This will be understood from fig. 1, which 
shows the construction of the pivotted levers. "The great advantage 
claimed for this device is tbat, while opersting instantly in the 
event ofa breakage of one or both sections of trolley line, it does 
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not operate when the current is cut off at the source of supply, as at 
the end of a run, or for other reasons, because when the current is 
cut off at the section pillar or station, both these levers are released 
at the same instant, and, after a slight movement, engage with each 
other, remaining in such a position as to be readily attracted and 
returned to their normal position when the current is again switched 


0 — 


on at the source of supply. Fig. 2 shows the mode of connecting 
also the left-hand section broken and cut out. It will be seen that 
the instrument requires no attention whatever when once installed. 
To enable the instrument to deal with falling telephone or other 
wires, an additional coil of the same ampere-turns as the shunt coil, 
but wound differentially, is placed on the same magnet, as in fig. 3; 
the guard wires are “earthed” through this additional coil, and 
should telephone or other wires fall across the trolley line and 
guard wires, and come in contact with them, the current flowing 
through the additional coil causes an equal, but opposing effect to 
the shunt coil. The magnet becoming dead releases the lever, 
which operates in the usual way. We understand that the patent 
is for disposal, and any communication respecting it should be 
made to Mr. B. H. Jenkinson, consulting engineer, 18, Crouch Hall 
Road, Crouch End, N., who has the matter in hand. 


The Shah's Visit to the Maxim Electrical Works.— 
On Thursday, August 21st, his Majesty the Shah paid a visit to the 
works of the Sir Hiram Maxim Electrical and Engineering Co, 
Ltd., at Gillingham Street, and during his stay of more than an 
hour proved himself to be a man of great intelligence, thoroughly 
alive to the importance of up-to-date appliances and capable of 
quickly grasping the fundamental facts in everything he was shown. 
He was received by Sir Hiram Maxim, Mr. Jules de Meray, 
chairman, Mr. Thomas Wood, vice-chairman of the company, and 
Lieutenant Dawson, director of Vickers, Sons & Maxim. Mr. 
de Meray, in thanking the Shah for bis visit, assured him that he 
would see a most interesting branch of British industry. To 
facilitate matters, Mr. A. W. Hill, manager of the works, bad pre- 
pared a case showing every stage in the manufacture of an incan- 
descent lamp. After this was explained to his Majesty, he visited 
each of the departments, and nothing seemed to give him greater 
pleasure or to excite bis curiosity more tban the new treating pro- 
cers which has quite recently been established at the works; Sir 
Hiram Maxim had to answer numerous ecientific questions in con- 
nection with this operation. From the treating department his 
Majesty made his way to the depositing department and witnessed 
tbis operation, which, although requiring the utmost accuracy, is 
rendered extremely simple on the machines here inspected. 
The Shah and his suite next visited the blow room, and wit- 
nessed the sealing of filaments in the bulbs; they seemed greatly 
struck with the extreme rapidity with which this was performed 
by the large number of girls at work. Visits were also paid to the 
plastering, testing, sand-blasting and other processes, and, finally, 
his Majesty was biographed working a Maxim gup, from which he 
fired 300 rounds, this being one of five guns sent from the works of 
Vickers, Sons & Maxim, of Erith. 


Natal Electrical Imports.—The Natal Government 
Goztte cays that electrical fittings to the value of £24,235 were 
imported into the Colony during the six months ending June 30th, 
1902, against £30,646 worth during the corresponding period of 
1901. For the first six months of the present year, the value of 
the electrical machinery imported into Natal is officially stated 
to have been £37,347. ° 


Ferranti Switchgear for South Africa.—Mesers. 
Ferranti, Limited, have obtained an introduction with their 
standard switchgear into the Orange River Colony. The Bloem- 
fontein Corporation has ordered a complete central station switch- 
board to the specification of Mr. Robert Hammond, and Messrs. 
Ferranti are supplying the gear designed on their well-known 
cellular pattern. The system is a three-phase one, generating cur- 
rents at 2,200 volts pressure. The field which is opening out in 
South Africa will be considerably extended in the future, and we 
are pleased to learn that the firm ia about to become a pioneer of 
the industry in this Colony. 


Gilbert Arc Lamps.— The Gilbert Arc Lamp Company, 


Limited, of Chingford, is very busy just now, and amongst other 


work is carrying out the lighting of Eastbourne, Mansfield, 
Kingston, Willesden, Eccles, Salisbury Station for the L. S. W. 
Railway (about 100 lamps), a second contract for Grimeby, a second 
contract for Eastbourne of alternating arcs in series, and moving 
coil transformers, which will be placed in pits by the circuits, 85 
the company has already arranged them at Harrogate, Newport 
(I. of W.), &c. It is also doing considerable work with yellow arcs. 
Amongst the novelties the company has brought out this year are 
—raising gear, a special design of reliable automatic cut-out for atc 
lamps, and a new automatic switch for switching on and off ihe 
incandescents on arc lamp-posts by means of the arc lamp circuit. 
The last mentioned arrangement involves an entirely new 
mechanical device for performing two opposite operations at will. 


Spain.—La Compania Fabril de Carbones Electricas 18 
the name of a company which has just been formed at Barcelona 
with a capital of £80,000, to establish and carry on works at San 
Vicente de Casiellet (Province of Barcelona) for the manufacture of 
carbons for arc lamps and batteries. 


Catalogues.—Messrs. T. & T. Vicars, of 20, Bucklers. 
bury, E.C., and Earlstown, have published an excellent new list of 
their well-known mechanical stokers. Sectional views show clearly 
the principle of the device and its application to ordinary boilers, 
also tothe Marshall-Gainsboroagh water-tube boiler. A description 
and a good deal of general data of interest to engineers are included, 
and numerous photographic illuetrations appear of boiler rooms 1n 
electric light, tramway, and other power stations where the 
Vicars stokers ate at work. We understand that the firm 
has now on its books, or has just about completed, the 
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following orders: — For the Great Northern & City Railway, 20 
machines; Aston Manor Electric Lighting Station, 10 machines; 
Dudley Electric Lighting Station, 4 machines (repeat order); 
Cardiff Electric Lighting Station, 14 machines, with conveying 
plant (worm type), including repeat order; Nottingham Electric 
Lightiog Station, 16 machines, with conveying plant (worm and 
belt type); Liverpool Overheid Railway, 2 machines, with convey- 
ing plant (worm type), repeat order; British Insulated Wire Com- 
pany’s worke, 2 machinee, (repeat order); Bristol Water Worke, 
12 machines, with conveying plant (worm type); Stobhill Asylam, 
10 machines; North British Rubber Company, 10 machines, repeat 
order, with conveying plant (worm type); Portsmouth Electric 
Lighting Station, 8 machines, repeat order, with conveying plant 
(belt type), fifth repeat order; Antwerp Trams, 12 machines, with 
conveying plant (worm type); Plymouth Electricity Station, 
4 machines, second repeat order; Fulham Electric Lighting Station, 
G machines, repeat order. Many other orders are in hand for large 
concerns for both natural and forced draught machines, and conver- 
sion of old type machines to forced draught, including repeat orders 
for over 90 machines. 

MzssaS. JosEpH Tomey & fons, Limitep, of Birmingham, have 
sent us lists of their improved needle lubricators, Triplex mag- 
nitying gauge glasses, and telescopic gauge glass protectors. 

The FAIBBANES Company, of 78 and 80, City Road, E.C., have 
issued a little table for converting American dollars into English 
pounds, which they are publishing at a price of 6d. each. Firms 
having business relations with America are obliged to refer to 
American catalogues and price lists, and this table is especially 
designed for convenience in such reference. 'The Fairbanks Com- 
pany has included a few notes on the metric system. In the belief 
that many people are deterred from using the metric system by the 
larze number of unnecessary units which are ordinarily referred to, 
the publishers have embodied only those which are actually used in 
commerce, and have added simple rules for converting metric 
into English measures and weigLt 

We have received from Messrs. JoHNSON & Prüirires, of Old 

Charlton, Kent, their new price lists of hot wire, iron-cased per- 
manent magnet moving-coil and iron-cased electro-magnetic amme- 
ters and voltmeters. Much useful information is given respecting 
their well-known instruments. List E.M. is devoted to electro- 
magnetic ammeters and voltmetera in iron casses for continuoni 
and alternating current: list P.M. deals with permanent magnet 
moving-coil ammeters and voltmeters in iron cases, and list H.W. 
with hot wire ammeters and voltmeters, switchboard and portab'e 
types. 
The Union Erectaic Company, Liutrep, of Queen Victoria 
Street, E.C., has just issued a pamphlet, No. 1,001, in which 
particulars are given of Union new standard dynamos and 
motors for industrial purposes. The pamphlet is one of 10, setting 
out the advantages and varieties of the V-type machine. The 
dynamos are usually constructed of the open type, but can be also 
made enclosed or enclosed and ventilatcd in the same way as the 
motors, The company claim for their enclosed ventilated type cf 
motor that it has such efficient ventilation, both through the arma- 
ture by many channels and over the commutator, that it is able to 
be rated as highly as the open-type motor. Another advantage 
claimed for this machine, and covered by a patent, is the adjustable 
pole-pieces, enabling the brushes to have a fixed position as regards 
the machine, the adjustment being permanently made in the factory 
by means of the adjustable laminated pole shoes. 

Messrs, T. F. WELcH & Co. of Boston., U.S.A., have sent us a 
price list of their hardware and toola, geara and gear-cutting. 

The Taunton Locomotive MamWuracTURING Co, of Tauntrn, 
Mass., U.S A, are makers of snow-ploughs and sweepers for railway 
and tramway cervice, and illastrated lists thereof are in circulation, 
also of the Wainwright surface condenser, feed heaters, electric loco- 
motives, transfer tables for double-truck cars, street sprinklers, &c. 

A liat of the Zodel-Voitb patent flexible insulating belt coupling 


has been brought ont by Messrs. BRROT HEIL & YOUNG, of Camomile 


Street, E 

A batch of circulars relating to telpher lines and their con- 
straction, bas been sent to us by the UNITED TELPHERAGE Co, 
of New York, | 

Mr. Witmor Norta, of St. Mary's Road, Sheffield, who is the 
sole agent in this country for the Benskin Manufacturing Company, 
of America, has sent us lists and a specimen of that firm's Perfect 
leather and wood fillets for pattern-making. The leather fillet is 
claimed to be simple aad effective, a slight pressure of the finger 
fastening itin piace on the most difficult curves, angles, &:. The 
obtuse angle wood fillet is made from best pine by a special process, 
and it is made with a slight bevel to fit taper on patterns, thus 
ensuring perfect edges. Inis sold in 4 ft. lengths. It is claimed 
that the use of the Perfoct” fillets produces a great saving ia 
labour ag compared with the old style, and that the sand leaves 
them asclean as any other part of the pattern. Mr. North also sap- 
plies tools for working the fillets. He has issued another list iu 
which his machine-cut and machine-moulded wheels are*ahown. 
i The GENERAL ELECTRIC COMPANY (1900), LrMITED, in its August 

progress” sheet details a number of its small specialities, such as 
motor switches, lampholders, glass shades; another list describes 
: 1 1 50 patent combined water-cart, rail-cleaner, ar d snow- 


Banhraptey Proceeding.—A receiving order has been 
T on debtors’ petition, against W. Morton and W. T. Sampson, 
( orton and Sampson, electrical and mechanical engineers, of 
Cheater and Warrington) - 


5 Dissolations and Liquidations.—A meeting of the 
ritish Thom:on-Houston, Ltd. (old company), will be held at 88, 
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Cannon Street, E.C., to hear an account of the winding-up by the 
liquidator, Mr. James Devonshire. . : 
December 1st has been fixed as the date for lodging creditors 
claims, &c., in re D. Stewart & Co., Ltd. (in liquidation). 
Liquidator, R H. Ballantine, 116, Hope Street, Glasgow. 

Messrs. C. W. Webster, A. L. Rhodes and B. W. England (Rhodes 
and Webster, City Electrical Works, Paradise Street, Bradford) 
E dissolved partnership. Messrs. Rhodes and England attend 
to debts. 

Creditors of the Coley Electric Works, Ltd. (in liquidation), must 
send particulars of their claims to S. W. Oakley, 4, King Street, 
Cheapside, (the liquidator), by September 22nd. 

Messrs. J. A. Bauer & L. E. Schramm (Electrical and General 
Engineering Co., 17, Gracechurch Street, E. C.), have dissolved | 
5 Mr. Bauer will continue the business under the old 
style. 


Books Received. —“ Transactions of the North-East 
Coast Institution of Engineers 'and Shipbuilders.” Session 1901— 
02, Vol. xviii, London and Newcastle: Andrew Reid & Co, and 
the Institution. 

“Calendar of the Glasgow and West of Scotland Technical 
College." Session 1902—03. Glasgow: Glasgow and West of 
Scotland Technical College. 

“Induction Coils for Amateurs,” edited by Percival Marshall. 
London: Dawbarn & Ward. 6d. net. 

“Text-Book of Electro-Chemistry,” by 8. Arrhenius. Trane- 
lated by John McCrae. London: Longmans, Green & Co., 1902. 
93. 6d. net. 

“Science Abstracts,” No. 56, August 25th, 1902. London 
Feilden Publishing Company, Limited. 23. 

" Electric Traction,” by J. W. Meares. Calcutta: Bengal 
Secretariat Press, 1902. Rs. 1—8, or 2s. 3d. 

“The Potash Salts,” by Dr. Lorentz Albert Groth. London: 
The Lombard Press, Limited, 1902. 

„General Reports of H M. Inspectors on Science and Art Schools 
and Classes and Evening Schools, and of Examiners in Science and 
Art for the Year 1901," and General Reports of H.M. Inspectors 
on Elementary Schools and Training Colleges for the Year 1901." 
London: Eyre & Spottiswoode, 1902. 54d. and 1s. respectively. 

Modern Iron Foundry Practice, Part I., by Geo. R Bale. 
London and Manchester: The Technical Publishing Co., Ltd., 1902. 
53. net. 

“Journal of the Institution of Electrical Engineers,” Vol. 31, 
part 6, and Index. List of officers and members. London: 
E. & F. N. Spon, Ltd. 2s. 


De Grelle Induction. Motor, — A new type of 
asynchronous alternating current motor is being placed on the 
market by Messrs. De Grelle, Houdret & Co., 130, London Wall. 
"This motor has a ribbed case, instead of a smooth cylindrical case as 
generally used, ensuring perfect air cooling and consequently low 
temperature of the motor. The motors are lighter in woight, and, 
at tbe same time, posses great strength from the manner in which 


Eic- Rev. 


Dg GRELLE IN DUO TOR MOTOR. 


the ribs are secured. Automatic oilinz arrangements are fitted to 
all bearings. The motors are built for one, two, and three-phase, 
40 to 60-period circuits, 100 or 200 volts, from jth to 50 H P. The 
makers guarantee a higher efficiency with this type of motor than it 
is possible to obtain with the smooth cylindrical-cased motors now 
in use. Toothed gear is fitted to the motors for speed reduction 
when required. 


New Book,—Messrs. Whittaker & Co. will publish shortly 
a work en “Galvanic Batteries," by Mr. Z. R. Bottene. This book will 
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treat of the theory, construction, and use of electric batteries, com- 
prising primary, single and double fluid cells, gas and secondary 
batteries, and will contain numerous illustrations. 


York United Gas Light Company v. British Power, 
Traction, and Lighting Company, Limited.—At York Police 
Court on Monday, the York United Gas Light Company sued the 
British Power, Traction, ard Lighting Company, Limited, for 
£82 11s. 9d. due for gas supplied to the defendants’ works at Hull 
Road, York. The debt was not disputed, but objection was taken 
to the jurisdiction of the Couit, and to two shareholders in the Gas 
Company adjudicating in the case. In the end, the defendant 


company's solicitor consented to a distress warrant being issued for 
the eum claimed. 


Trade Announcements.—The Lister Electric Manu- 
facturing Company, of Dursley, Gloucestershire, is abcut to be con- 
verted into a private limited company, and Mr. G. Del Revo, who 
has been associated for a number of years with Messrs. Ferranti, of 
Hollinwood, is joining the board of directors as managing director. 
The board will consist of Mr. G. and Mr. J. F. Lister (who have 
been associated with the business of the company since its com- 
mencemert), and Mr. G. Del Revo. The company are making 
important additions to their works, and are laying down 
additional special plant to meet the increasing demand for the 
Lister C C dynamos and motors. They are also at an early da'e 
putting a star dard line of poly pl ase motors of an imprzvcd design 
gn the market. 

We are informed that the business of the " Standard " Electrical 
Engineering Company is row under the sole control of Mr. Frank 
R. Bowyer, of Tan Bank, Wellington, Salop, who is responsible only 
for the completion of contracts and maintenance; Mr. G. Pierce 
(with whom Mr. Bowyer has been associated) attends to debts 
incurred previous to August 23rd, and receives payments in respect 
of existing contracts in Wellirgten and Market Drayton. Mr. 
Bowyer will carry on business under the same style as heretofore. 

The Kent Electric Power Syndicate, Limited, have taken 


chambers over the London and County Bauk at Chatham for their 
head offices. 


For Sale,—The Eastbourne Corporation wants tenders 
fur the purchase of steam engines, boilers, shafting, altcroators 
and exciteis, meters, switchboard, transformers, and other 
steam aud electrical plant new dists:d owirg to the construc- 
tion of new works. For further particulars cee advertisemert 
pages. 

The Southend Corporatiou wanis tenders for two Davey-Paxman 
boilera, two small engines of the fame make, and two Crompton 
dynamos (the pier electric generating plant) For further par- 
ticulars see our advertisement pages. 


Electrical Exhibition —A Corporation electrical exbi- 
hition will be held at Grimsby on October 9tb, 10th and 11th. 
Those who want to book space should sce our advertisement pages 


to-day. | 
Ponty pool.—Messrs. Alger & Son have been instructed 


by the local guardians to light the workbouse with electricity, the 
L.G B having given their permi:sion. 


ELECTRIC LIGHT AND POWER NOTES. 


Adlington.—A company has notified its intention of 
applying for a prov. orcer to supply the town. 


Batley.—The T.C. proposes to utilise steam from the 
refuse destructor to generate current for traction and lighting, and 
has applied for alcan of £5,038 for the erection of the destructor 
alongside the electricity works. 


Birkdale.—The electric ligbt is being eagerly sought 
“after in Birkdale, and applications for supply are so numerous, that 
the company has decided to lay cables and extend them wherever it 
is possible to do so. 


Brighton.—In connection with the building of the new 
generating station close to the sea at Southwick, great difficulty has 
been experienced in finding foundations. Upon excavating test 
holes for the south wall, £1,200 has been spent without success, and 
the Corporation has decided tuat the work shall] be definitely 
abandoned. 

The T. U. spent some time at its meeting on August 21st, relative 
to orders for goods rcquired for the electricity works being given 
to the Reason Manufacturing Company, Limited, Brighton. One 
of the members (Mr. Tczer) objected to goods being obtained from 
the company on the ground that it was practically ordering goods 
ot their own servant, as Mr. Arthur Wright, the Corporation’s cor- 
sulting engineer, was iateresicd in the company. The Mayer 
replied that even if that was true jt cid not matter if they got tke 
best goods. Mr. Tozer thercupon characterised trading with the 
Reason Company as being illegal, but the Mayor denied this, and 
pointed out that Mr. Wright was not the Council’s servant, he was 
the consulting engincer. In reply to questions as to what was Mr. 
Wright's position in the company, it was stated that the Mutual 
Electrical Trust Company were shareholders in the Reason Manu- 
facturiog Company, and Mr. Wright was, practically speaking, the 
proprietor of one-third of the sbares in the Mutual Company. 


Councillor Marx said ha should like to know the amount of th: 
holding of the Mutual Company in the Reason Company, and 
thought that the Council should be told what was the holding ct 
Mr. Wright in the latter concern. Alderman Lowther pointed out 
that the name of Mr. Wright did not appear on tho list of share- 


holders. Mr. Tozer withdrew an assertion that Mr. Wright was 


head of the Reason Manufacturing Company, and suggested that 
he was the largest shareholder. With that the matter dropped. 


Eecles.—In his annual report, the borough accountant 
states that the deficit on the year's working of the electric light 
undertaking amounts to 4807 118. 4d. This is £738 104. 4d. less 
than the previous year's loss. 


Ebbw Vale.—The D.C. has resolved to accept the tender 
of the South Wales Electrical Power Distribution Co. for the supply 
of energy for lighting purposes, 


Frimley,—The U. D.C. has favourably considercd the 


question of cntcring upon a scheme to provide electricity in the 
district. 


Hastings.—The T.C. has applicd to the IL. G. B. for a 


loan of £644 for electric light mains extensions and a pressure- 
variation recording apparatus. 


Heckmondwike.— Owing to the heavy premium required, 
the U.D.C. has decided not to insure the plant at the electric light 
works against breakdown or accident. 


Nuddersfield.—The Electricity Committce has decided 
to make application to the L.G.B. for sanction to borrow £5,C00 for 


the purchase of motors and appliarces for the purpose: of the 
Huddersfield Corporation Act, 1902. 


Kalgoorlie (W.A),—The Kalgoorlie Elcciric Powe 
and Lighting Corporation's plaut is giving great satisfaction, and 
further contracts have been entered into with the Boulder Block 
Lighting Syndicate, the Hanran's Central Extended Gold Mining 
Ccempany, and other companies fcr the supply of electric power. 


Kceigliley,—The T.C. has resolved to make application to 
the L. G B. for sanction to borrow £6,000 forthe extension of mains and 
services, and tke supply of motors and arc lamps on hire, viz., £750 
for services, £400 for metcrs, £1,200 for motors, £60 for are 


lamps, £3,260 fcr extensions of mairs and 5 per cert. for con. 
lingencies. 


Leeds.—W hile some additional coal-clevating machinery 


was being erected at tbe electricity works, the elevator fell upon a 
man named Hart and killed him. 


Levenshulme.— The U.D.C. has received notice from 
the Electricity Department of the Manchester Corporation, static g 


that it will be in a pcsition to supply current to the district for 
lightirg purpcses within a month. 


Liverpaol.— At the half-yearly meeting of the Liverpool 
Gas Company last week, Mr. James Lister, the chairman, eaid that 
in spite of the electric light, the consumption of gas had increased 
during tke half year by 3 per cent., and since June last by 4} per 
cent. Tkerefore, instead cf being in antagonism, the electric light 
was doing the «ccmpary gocd. This is another irstance of tte 
curicus fact, which bes been observed in eo many cases, that the 
intri duction of electricity bercfits the gas undertaking. 


Llandudno.— Owing to the ever-increasing demand for 
electricity, the existing plant at the U.D.C.’s electricity works is £0 
heavily taxed, tbat it has been decided to instal another dyramoand 
engine in a temporary building. 

Gainsborough.—The Electric Supply and Traction Co. 
and the United Electric Light and Power Company have intimated 


their intentions to apply for prov. orders to supply the district 


within the Council's area When similar notices were received in 
1900, the Council procceded to give notice of applying to the D of T. 
for its own order, but nothing was done, beyond depositing plans. 
It bas now been decided to take steps to secure the powers. 


Nantwich.—A L. G. B. inquiry into the application of 
the U. D.C. for loans of £12,505 for electric lighting purposes, and 


£1,275 for the erection of a refuse destructor, was held on August 
21st. 


Newton Abbot.— Ihe Urban Electric Supply Company 
las offered to provide 26 100 c.r. lamps for street lighting at 4975 
for tbe first year. 


St. Helens (I. of W.).— The U.D.C. is negotiating with 
the Isle of Wigbt Electric Light and Power Company for the 
lighting of the town by electricity. Fora five years’ contract the 
company < tiers to light the lamps at 50a. each per year. 


Sandwich.—The T.C. has received three notices from 


companies of their intention to apply for prov. orders to supply 
the district. 


Slough.—With the object of taking over from the 
U.D.C. its electric lighting powers for Slough acd Datchet, the 
Windsor and Eton Electrical Installation Company has formed & 
company entitled the Slough and Datchet Electrical Supply Com 
pany, with a capital of £50,000. ; i 


1 
Stafford.— The fine old church of St. Mary is to be 
lighted with electricity ins'ead of gas, at a cost of £176. andes 
Rooper are doing the work. Stafford is a place where the Corpo 


mas Y 
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tion supplies cheap gas, and with the restricted vision characteristic 
of municipal traders, the Council looks askance upon its younger 
roject; with a population of over 20,000, the plant installed has 


not attained to 400 Kw. in six years. 


Trowbridge.—The U.D.C. having received communica- 
tions with respect to the leasing cf the Council's powers under its 
prov. order, has instructed the Electricity Committeo to fully con- 
sider an offer made by a company, which proposes to erect a central 
station at Radstock, and to supply energy in bulk to local anthori- 
ties within a radius of 15 miles. The Council considers that by 
this echeme energy will be obtained cheaper than if it established 
its own works 


Uxbridge.—The R.D.C. has given consent to the 
Uxbridge and District Electric Supply Company to supply the 
parishes of Harefield, West Drayton, and Yiewsley with electric 
light. 

Wilts and Somerset.—A scheme is on foot for the 
supply of electricity for lighting and motive power in Wiltshire and 
Somersetehire. According to the Collicry Guardian, a syndicate has 
been formed, and all the required capital obtained for erecting an 
extensive electrical generating station and plani at Radstcck. Bristol 
Corporation bas intimated its intention of trying to prevent the 
necessary powers being obtained. 

From the central works cables are to be laid to towns within a 
15-mile radius requiring electrical supply. Thus Trowbridge, 
Bradford-on-Avon, Westbury, Frome, Bath, Warminstcr, and pcs- 
sibly Melksham, Shepton Mallet, Wells, &c, will come withia the 
scope of the new woiks. It is confidently anticipated that clec- 
tricity can be generated and supplied at a price £0 per cent. less 
than it would cost a local authority to work a plant of its own. 


Winsford.—The B. of T. have · informed the U. D. C. 
that they will allow consideration of the revocation of the 
Council's elcctric lighting order to stand over until January 1st, 
1903. 


ELECTRIC TRACTION NOTES. 


— 


Austria.— Plans are being prepared for the construction 
cf a system of municipal electric tramways in the town of Lemberg, 
application having just been made for the necessary preliminary 
concession. 


Blackpool].— The receij ts of the Corporation trams from 
April 1st arc far from satisfactory. The fakings to date amount to 
£20,000 (about £7CO behind last year). On th: promenade section 
there is a decrease of £1,7C0, and the total loss would have been 
greater but for the extra revenues derived from the New Road 
line, which was only opened this year. The falling-off is attributed 
to two causes, viz, the unfavourabie weather and the system of fares 
in operation. 


Bradford.—The T.C. has decided to extend its service of 
electri; trams from the terminus at Idle to Greengate, in response 
to a requisition from the latter town. 


Brighton.—Plans have been prepared by the borough 
surveyor for the extensicn of the electricity works at an estimated 
cost of £800 to accommodate the battery and reversible booster at 
present on order. This battery is to assist the tramway eng ines 
over the peaks of the load. 


Brassels—Antwerp,— As recently announced, the 
Belgian Government has received an application for the con- 
cession of the propo:ed electric railway between Brussels and 
Antwerp. A further step in advance has just been made by an 
authorisation that has been issued to the would-be concessionnaires, 
Mesers, Empain Fiéres, to carry out the preliminary studies. This 
18 tantamount to official recognition and approval of the project. 
Soundings are to be commenced without delay, and it is probable 


, that a definite proporal will be placed before the Belgian Chamber 


before the end of the present year. 


Bueks,—The County Council has decided not to oppose 
the scheme of the London United Tramways Company to extend 
its service of electric trams to Slough and Maidenhead, with 
branches to Datchet and Langley Station. Counsel, however, will 
be retained with the sole object of eafeguarding the Ccuncil's righ!s 
with regard to the roads. 


Barnley—The Tramways Committee has recommenced 
the T.C. to construct three additional clectric tramway lines in 
order to complete the original scheme. 


Bury.— The Tramways Committee has offered to con- 
struct a line for electric trams to Whitfield. The Whitfield U.D.C. 
mis option of purchasing the track and equipment at the end of 

y ears, 


Dewsbury.—4n inquiry was held last week into an appli- 
cation to borrow £10,000 for an extension of generating plant for 
the new tramways, which are to be ran by a company which is to 
pay lid. per unit for the power. The Dewsbury people are hoping 
for extensions in the near future giving them complete tramway 
Communication with Bradford, Huddersfield and Wakefield, but 
further powers are still necessary before this can be attained. 


France.— La Compagnie du Chemin de Fer Orléans has 
decided to adopt electric traction on the railway between Paris 
and Juvisy. 


Glasgow,—The Board of Trade inspector, Colonel Yorke, 


» inspected the extension of the Corporation tramways lines to 


Cawtyne, Rutherglen, Cathcart and Pollokshawa last week. These 
extensions, it is expected, will be in full opcration within the next 
few days. ö 

Replying to a criticiem at last week's meeting of the Town 
Council, the sub-convener of the Tramways Committee stated that 
from June, 1901, t» May, 1902, there had been 22 fatal accidents on 
the system. Ihe life-guard recommended by the Board of Trade had 
been fitted on 400 cara, and was being placed on the remainder as 
quickly as possible. The time tables were regulated to give an average 
speed of 64 miles per hour. In no other city was the average speed 


less. In America where there were no speed regulations—no Board 


of Trade, in fact—the cara were run at any speed. The department 
were doing what no other city was doing, namely, fitting Newell 
electro-maznetic brakes to all their cars, at a cost o£ £20,000. 


Hlalifax.—The T.C. has decided to allow Mr. F. 
Speucer, electric tramways manager, to accept an articled pupil, a 
privilege enjoyed by the electrical engineer (Mr. Rogerson), and 
the gas and borough engineers. 


Iuddersfield.— Whilst unable to see its way to extend 
the electric trams to Brighouse at present, the T.C. bas expressed 
willingness to consult with the Mirfield U. D. C. and the B.E.T. 
Company with respect to an cxtension to Mirfield, and subject to 
the gradients being improved, it has been decided to apply to the 
B. of T. for power to construct an electric tramway to Newsome. 

The borough engineer has been instructed to prepare plans, speci- 
ficatiors, &c., for the reconstruction of thrce sections of tramway, 
and to obtain tenders for the following materials:—200 tons rails, 
10 tons fishplates, 20 pairs points, and 20 crossings, 1 ton 16 emt. 
l-in. bolts and nuts, 18 cwt. {-in. bolts and nuts, 150 12-ft. copper 
bonds, 250 tons Portland cement, 4&0 tons pitch, 12,000 gallons oil, 
350 tors l.in. racking, 400 tons fand, and 300 tons Lancashire 
sette. 


Keighley.—A fortnight ago the T.C. discussed the 
question of a change from horse to electric traction in connection 
with the tramways, but as the initial outlay was estimated at 
something like £22,000, and such an expenditure would necessarily 
result in an augmentation of the rates—at present at the high 
figure of 103. in the £—the proposal was defeated by 11 votes to 6. 
After this, Councillor Thomson gave the following notice of 
motion :—" That the necessary steps be taken to obtain borrowing 
powers for the equipment of the present tramways with electric 
traction, and to obtain a prov. order authorising the construction of 
other tramways within the borough." Tke Ra‘epayers’ Asscciation 
on learning of the effort to reopen the question, passed a resolution 
praying that the Council would reject the motion ; but at the Council 
meeting held on Tuesday Councillor Thomson withdrew his motion. 
Our local correspondent says that Keighley people would favour 
electric tramways to-morrow were the rates not already so burden- 
some. 


Liverpool.—' The new clectric tramways from the recent 
southern terminus of the tramways in Aigburth Vale to Garston has 


been completed. This length of tramways was projected by a 


local company, acd powers for constructing it were obtained. The 
powers wcre taken over by the City Council, whose officials have 
cozstructed the line. 


Liverpool —Manchester.—Tlie prospccts of the electri- 
fication of the Lancashire and Yorkshire line and of the line worked 
by the Midland, Great Northern and Great Central railways 
between Manchester and Liverpool has aroused interest in the 
district afresh in electrical tracticn and local railway matte:s. It 
is taken for granted that if the companies named electrify their 
Liverpool—Manchester lines, the London and North-Western will 
do the same. The movement towards electrification has been made 
in view cf the carly construction cf the moro-rail line between 
Liverpool and Manchester. Electrical traction, therefore, promises 
to be an absorbirg topic in the district, acd to find much work for 
electrical engineers for some time to come. 


Maidstone.—The Parliamentary Committee of the Kent 
County Council reported last week that the Maidstone Corpora- 
tion's scheme fer a light railway to Hast Barming will 
traverse nearly two miles of road under the jurisdiction of the 
Coucty Council. The Committee recommended that the road 
should be widened by the promoters at all points to 24 ft.; wherever 
it falls below that width, and if the Corporation declincs to accept 
a clause to this effect, the Council decided to oppose the echeme. 
With regard to the Crystal Palace light railway, it was reported 
that the scheme was open to no objection. 


Melbourne (Victoria).—At the request of the Minister 
of Railways, Mr. Rennick, Engineer for Railway Construction, has 
prepared a report with a view to the establishment of electric tram- 
ways to the suburbs. He says that the time is now ripe for the 
extension of the tramway system, and recommends that 13 lines, 
aggregatiog 50 miles, should be constructed to start with. The over- 
head or trolley system he thinks the cheapest to construct. The 
cost for a single line per mile would be £7,000 for the lightest, 
and £12,000 for the heaviest. Mr. Rennick also adds that it 
will be necessary to convert the suburban railway system to the 
electric system in the near future. 
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Mersey Railway.—In their latest report the directors 
regret the continued decrease in the traffic receipts, which is due to 
the competition of the Birkenhead tramway system. 


Motor Cars for Electrical Engineers.—The New York 
Edison Co. has placed orders for a number of motor cars for the 
use of the superintendents of the various lighting and power sta- 
tions in New York and Brooklyn. Naturally, electrical motor cars 
have been selected, the order having been placed with the Electrical 
Vehicle Co., of Hartford, Conn., U.S.A. 


Paisley.—Much dissatisfaction is expressed at the slow- 
‘ness shown with the electrification of the tramway system for which 
Mr. Murphy, of Dublin, obtained the provisional order. 


Rhosllanerchrugog.—The construction of the first 
electric tramway in North Wales has been commenced by a com- 
pany. The first section will run from Wrexham to Rhosllanerchru- 
gog, and Brymbo and Coedpoeth Parish Council is making an effort 
to get the line extended to Brymbo. | 

Stirling.—The T.C. has received intimation of a private 
company's intention to establish a line of electric tramways between 
Stirling and Bannockburn shortly, provided the Council grant 
electric power from its supply station and assist in other ways. 
The Council seems to favourably entertain the idea, and has remitted 
to a committee to report. 


Tramear Building.—4A delegate mecting of operative 
tramcar builders from all United Kingdom centres of the trade, 
lasting three days, has just been held in Manchester. The recent 
development of the industry and keen competition bave made it 
desirable that uniform conditiors of work should be observed. A 
series of regulations was adopted which the delegates hope will be 
found acceptable to the corporations, companies, and contractors 
affected. An endeavour to form a conciliation board was resolved 
upon, and firms are asked to adopt the Board of Trade regulations 
against lead poisoning.—The Times. 


Unsworth.—The B. of T., on the advice of Major 
Druitt, has renewed the license to the Tramway Company to use 
the lines for steam power for two years from August 11th. 


Wirral Railway.—At ithe half-yearly mecting of the 
Wirral Railway Company, on 26th inst, Mr. T. H. Jackson said 
that they were feeling the competition from the opening of electric 
tramways in the district, but as these brought increased population 
the company would expect to share in the general prosperity. They 
Ead several schemes under consideration for running the railway by 
electricity, but nothing had yet been decided upon. Probably they 
would wait to see the effect of electric traction on the Mersey 


Tunnel Railway, which, it was expected, would be in operation in 
tke ensuing spring. 


TELEGRAPH AND TELEPHONE NOTES 


— — — — 


Brighton Telephones.— Last week, by 32 votes to 5, 
the Council adopted a municipal telephone scheme, the license for 
which was granted last ycar. A local paper details the position of 
matters thus:—The exchange area embraces Brighton, Shoreham, 
Steyning, Hurstpierpoint, Burgess Hill and Rottingdean. Hove 
was included, but she refuses to admit the wires. The proposal is 
to establish a 2,000-line exchange,—that is, to start by making pro- 
vision for 2,000 subscribers. The tolls are to be £5 10e., or, alterna- 
tively, a rental of £3 10s., plus 1d. per call. The number of pro- 
mised subscribers is 685, independently of 146 in Hove. The 
estimated expenditure is £45,C00, which includes £3,000 for the 
installation in Hove. Tenders have been received showing that the 
work can be carried cut well within that amount. Sanction has 
keen asked for a loan of £45,000, but the L.G.B. refused their 
sanction, on account of the refusal of Hove to admit the wires. The 
Department asked for revised estimates with Hove cut out, and the 
engineer has been directed to revise them. accordingly. In opposi- 
tion to the contenticns of Hove, it is said that the wires could be 
taken into Hove by the overhead system, as has been done under 
like conditions by the Glasgow Corporation. Brighton has already 
expended £3,500 in the laying of ducts beneath the tramway 
tracks, and has incurred large liabilities to thé engineer. He con- 
siders that if the Corporation compel inhabitants to continue to pay 
the company £10 a year for a telephone service, when other towns 
are paying the municipality but £5 or £6, ils policy will hereafter 
be characterised as “timid and shortsighted.” The working 
expenses, including repayment of loan aud interest charges, and the 
provision of a depreciation fund, are estimated at £10,269, against 
revenus from 2,000 subscribers, at an average rental of £5 53., of 
£11,469, leaving a balance of profit of £1,200. Cost of construction 
(including engineer's fee of 5 per cent. on the outlay)— £43,461 12s. 
Tre repayment of the loan was to extend over 25 years. 


Huddersfield Telephones.—At the July meeting, the 
Huddersfield Borough Council resolved that an agreement be entered 


— ÜTrinidad-Demerara No. 1 


into with the National Telephone Company for laying underground 
wires within the borough for a period expiring in 1911. The town 
clerk has since received a communication from the National Tele- 
phone Company declining to peruee the proposed agreement on 
the basis of a consent terminating in 1911. At the meeting of the 
Council on 20th inst., Alderman J. Sugden, by letter, referred to 
the “inglorious termination” of this question, of granting the 
company permission to lay underground wires, now that the Cor- 
poration has abandoned the intention of establishing a municipal 
telephone exchange. Alderman Sugden said that at the September 
meeting, he would move another resolution, to end or mend all 
that had been done, with the object of preventing further loss of 
revenue to the town. 


New CS. "Iris."—Onthe21stinst., Messre. David J. Dunlop 
and Co., of Inch Works, Port Glasgow, successfally launched from 
their yard the twin screw cable-laying and repairing steamer Iris, 
built to the order of the Pacific Cable Board. The length of the 
vessel on load line is 285 ft.; breadth moulded, 40 ft. 6 in.; and 
depth moulded to spar deck, 25 ft, with & gross tonnage of about 
2,300. The vessel has been built to Lloyd's highest class as a spar- 
deck steamer, and contains four cable tanks, picking-up gear 
forward, bow and stern sheaves, and paying-out machinery aft. 
There is also an electric light installation consisting of two engines 
and dynamos by Messrs. Wm. Harvie & Co. 


Sheffield Telephones.—The Corporation proposes to 
apply to the Postmaster-General for a license to establish a muni- 


cipal telephone system. ‘The capital expenditure is estimated at 
£100,C02, and the revenue at £17,000. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED, 
Latakia-Cyprus ve ee oe oe ee oe June 20, 1899 ee ee 
Communication with Carthagena and Barran- 
quilla (Columbia) ; "D "MY v 
.. Aug. T. 1901 ., 
. April 18, 1902 .. 
ec .. May & 1902 

ee ee ee May 8, 1902 ee ee 
ee ee ee May 8, 1902 ee oe 
Bt. Lucia-Martinique .. EN is .. May 8,1902  .. oe 
Guadeloupe- Martinique 2 we Vi .. May 9, 1902 
Santa Cruz de Teneritfe to Tejita de Teneriffe July 4, 1902 
Puerto Plata-Martinique à Dt " .. July 10, 1902 
Guantanamo»-Mole St. Nicholas . vx .. Aug. 5, 1902 es 
Nagasaki-Fusan (between Tsushima and Fusan) Aug. 5, 1902 ,, August 21 
Cape 'l'own-Mossamcdes s 88 .. Aug. 15, 1902 .. August 21 
Cayennc-Piuheiro .. Aug. 18, 1902 ia 


Communication with Bolama 
Bt. Lucia-St. Vincent 

St. Lucia-Grenada 
Dominica-Martinique .. 


LANDLINES :— 


Route ria Hanekin on Persian territory .. . Feb. 24, 1900 T 
Communication with 'Tientsin and Taku via 


Helampo T ee e" " .. July 18, 1990  ,. ss 

Communication with Juneau, Alaska .. .. Aug. 13, 1902 .. . 

All lines between Blagowestchensk- W ladiwos- 
tock (Siberia) .. .. Aug. 22, 1902 .. August 23 


ee "e ee ve 


Underground Telegraph Cables.—Mr. Austen Cham- 
berlain, the new Postmaster-General, has informed the Glasgow 
Chamber of Commerce, that he will not lose sight of the importance 


of ‘laying an underground telegraph cable between London and 
Scotland. 


Wireless Telegraphy.—New York Zlecfricily of August 
13th says that papers have been served by the Da Forest Wireless 
Telegraph Company on the Marconi Wireless Telegraph Company, 
of America, and the firm of E. Rollins Moree & Brother, its financial 
agents, to appear in a damage suit to recover $1,000,000, the extent 
of injuries claimed to have been inflicted by the Marconi Company 
through its alleged publication of an article in a New York daily 
newspaper. This article stated in substance that the Marconi Com- 
pany, one of the present defendants, was bringing an action against 
the De Forest Company for the iofringement of the patent rights 
in America of the Marconi service, and went on to say that the 
Marconi t ystem would legally stand against all otbers, none of tha 
three foreign systems having bcen patented in America, and the 
single American company (the De Forest) holding patent righte 
which would, it said, expire next year. The De Forest people assert 
that the article is false, as no action was pending against them, that 
the De Forest patents are unimpeachable, and that the Marconi 
people *' maliciously, and with intent to injare the plaintiff in its 
business, caused the article as above set forth in the said newspaper, 
and the substance thereof, to be reproduced in various other news- 
papers of gencral circulation throughout the United States cf 
America and foreign countries." 

The Daily Mail Paris correspondent says that a wireless telegraph 
station will shortly be erected at the Auderville lighthouse, near 
Cherbourg, at a cost of £3,000. Tho station is expected to be of 
ES ie: to the steamship companies making Cherbourg a port 
0 " 

It is reported from Ottawa that the Department of Public Works 
is despatching an official to Anticosti to initiate the building of a 
series of Marconi wireless telegraphy stations. 


Wireless Telephony.—lteuter's agent at Sassnitz says 
that on Sunday morning the first messages were exchanged by wire- 
less telegraphy and wireless telephony between the stations of 
Sassnitz and Kolberg, which are 170 kilometres apart, and which 


were erected by the Siemens- Halske Electrical Company, of Berlin, 
for experimental purposes. 


(Continued on page 352.) 
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'ELEQTRIQLEY AT THE COVENT GARDEN 
OPERA HOUSE. 


THE application *ofi'electric power belongs to the more 
recent innovations of stageland, and as far las we are 
aware, its introduction has so far only been undertaken in 
two cases, namely, 

at ‘the Theatre 
Royal, Drury Lane, 
and at the Royal 
Opera House, Co- 
vent Garden. In 
both these cases 
electric power was 
introduced at the 
instance of Mr. 
Edwin O. Sachs, in 
connection with his 
patent: system of 
“bridges.” The 
Royal Opera House 
also makes use of 
electric power for 
some of its hoists 
and for the fans 
in its ventilation 


ucross the stage front, which can be raised 9 ft, above the 
stage, or lowered 8 ft. below. The back stage has no open- 
ings or mechanism, beyond certain trap doors to a scenery 
store aud the necessary electrical mechanism for raising and 
lowering scenery for storage purposes. 

Between the various sections of the stage, long longi- 
tudinal flaps, 2 ft. 
wide, have been 
formed, and these 
can be easily opened 
to allow scenery to 
be passed through 
below for  trans- 
formation scenes 
and thelike. Each 
section is equipped 
with what is termed 
a pair of chariots, 
to hold * wing" 
lights placed on so- 
called “wing” 
ladders, 

All the electrical 
bridges are worked 
from the merza- 
nine level with 


scheme. The Opera | — VIEW OF Bnipozs; One Raisep, Two LowBRED. ordinary switch- 


House is thus the 
first theatre in ‘which electricity has really been applied to 
the full extent, in accordance with modern ideas, 

An entirely new stage equipment has been provided on 
modern' lines, everything above the stage being now worked. 
on the Brandt patent, counterweight system, and everything 
below it on'Sachs's patent electrical bridge system. | 

The stage may be described as comprisingia series of six 
horizontal sections 
running parallel 
with the curtain 
line from front to 
back, each ‘section 
being 8 ft. wide, 
and the whole being 
followed by a large 
bick or rear stage. 
The first section 
contains nothing 
but a plain “ carpet 
cut,” and openings 
to take the old- 
fashioned * grave " 
trap, “ star”? trap, 
or other similar 
contrivances, The 


boards, and can be 
raised and lowered at various speeds, taking loads "p to 
2 tons, 

Above the stage level, each section has its series of lines 
to take “ cloths,” borders, &c. Each section has a batten, 
from which the electric battens are suspended, and a large 
wooden lattice girder, from which heavy pieces of scenery 
can be suspended. 

Throughout the 
structure and 
mechanism steel 
has been used, iron 
pulleys and wire 
cable, and the in- 
flammable materials 
have been reduced 
to the minimum; 
seeing that the 
electric light has 
been installed, the 
risk of an outbreak 
of fire or of its 
spread has been 
materially reduced 
One of our illus ` 

"| trations shows the 


wand and third bridges at work, 
sections comprise ! dite" r bridges Nos. 3 and 
large bridges, which ; E: ." Mosons ‘asp GEAR ron OPERATING THE BBIDGES. Ss 4 having been 


can ‘be raised 6 ft. cae 
above the stage, or lowered 8 ft. below the stares constructed 
in two levels, on the lower of which appliances can be 
installed for the purpose of réising. minor platforms above 
stage level, or sinking traps und the like, ` The fourth, fifth, 
and sixth sections consist of large bridges running right 


lowered 8 ft. below 

stage level, and bridge No. 5 raised 6 ft. above stage level. In 

the illustration’ the counterweighta, : which take up a 

large proportion of the load of each bridge, are distinctly 

visible, Another view shows two of the motors with winding 

gear for raising the bridges. These appliances are placed at 
E 


— — — —0n 


848 


the cellar level directly below the bridges which they work ; 
each motor set is entirely independent and complete in itself. 
Power is supplied at 200 volts to four-pole enclosed motors, 
which are shunt-wound, and develop from 7 to 10 B. H. p. 
when running at 520 revolutions per minute, although 
capable of giving higher outputs on an emergency. Speed is 
reduced by a Jarge worm and worm-wheel, the worm-wheel 
being keyed to a shaft which carries two winding drums, 
and it is upon these drums that the steel ropes are wound 
which raise the lifts at their four corners. 

Oneof the following figures shows the starting and reversing 
switches for bridges 
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running over pulleys and the wires being carried down onito- 
the windiog gear of the appliance illustrated. 

The maximum load of scenery to be hoisted at any one 
time is 15 cwt., and this load is to be raised at speeds 
varying from 60 to 100 ft. per minute. The motor is sup- 
plied from 100-volt mains, and is rated at 5 B. H. p. 

The stage system of electric lighting is entirely independent 
of the system of lighting in the front of the house. The 
latter is of quite an ordinary character, the mains being run 
to different sections of the auditorium ; the principal saloons, 
vestibules, &c., have a special switchboard placed in the 

cellar underneath 


Nos 3, 4 and "E the Bow Street ves- 
5. The starting | | | | tibule. As far as 
switches are placed | | | the lighting of the 


on the mezzanine 
level on the prompt 
side, from which 
the working of the 
bridges can be easily 
supervised. As 
usual with lifts, the 
bridges carry safety 
catches to guard 
against the event of 
a rope breaking, 
and automatic 
switches have been 
provided for cut- 
ting off the current 
from the motor in 
case of the attendant losing his head. These safety switches 
are fitted on the upright guides to each bridge, and are so 
placed as to cut off the current immediately the bridge 
arrives at the highest or lowest point. An arm which pro- 
jects from the enclosed box containing the switch is knocked 
over as soon as the framework of the lift comes in contact 
with it. In addition, there is a magnetically-controlled 
brake on the motor shaft, which stops the motor as soon as 


the current is cut off. At the further end of the worm- 


shaft, i. e., on the opposite end to where the motor is placed, 
and not visible in the illustration, there is a winding or 
windlass gear, which can be brought into action, so that the 


ELECTRIC ScENE.SToRE LIFT GEAR. 


stage is concerned, 
the system is the 
most elaborate to be 
found in these isles ; 
in this case the 
work was done 
under the special 
direction of Mr, 
Wingfield Bowles, 
who had already 
been entrusted with 
the lighting scheme 
by the previous 
owners of the pro- 
perty, prior to the. 
advent of the Grand 
Opera Syndicate. The current enters at cellar-level into 
a special chamber, where it goes from a main switchboard 
which carries two large change-over switches of 1,000 
amperes each to the stage switch-room, which has been 
placed at mezzanine level along the front line of the stage, 
just below the curtain, in such a way that there is also a look- 
out hole over the stage from the floats close to the prompter's 
box. The figure below shows a view of the main 
switchboard in the switch-room; from here the lights are 


ible distributions. 
There is, of course, little that can be novel in the actual 
wiring of the stage, but the facts that there are four anne 
to be dealt with, and two distinct systems to supply, mà 

the instaliation an interesting one. The six big battens are 


ance, which has been placed in & niche some 80 ft. above 
atage-level on the prompt side. The object of the appliance 
is to raise 60-ft. lengths of scenery from the scene store 
below stage-level up toand on to the stage, the lengths of 
scenery being hung in bundles of three or four to wires 


blue and white, with the greatest 
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bridges can be worked by relays of men, in case of the elec- - 
trical work having a breakdown. Mam SWITCHBOARD. 
Regarding the hoist at the back of the stage referred to l T 
above, which bas been described as the scenery-lifting gear, worked on two entirely distinct circuits, gupplied from : 
one of thé figures shows the main features of this appli- different sources, and in four colours, namely, orange, 
| 

| 

| 


E „ 


c 


hung from steel ropes 
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60 ft. long, each holding 220 lamps of 16 C. P., divided 
into the following colours :—80 white, 40 orange, 50 red, 
and 50 blue lights. For these battens there are 24 regulators 
with liquid resistances, so that the intensity of light can be 
easily changed without causing any irregularity. 


Each 
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ONE OF THE BRIDGES RAISED. 


colour on each batten can be varied independently. The six 
battens, 60 ft. long, are constructed in light steel lattice 
work, with a grooved oak plank to take the wiring. The 
cables at each end of the batten are carried down to the first 
fly gallery, where they are connected to special connecting- 
boxes, of special design. A few white lights are inde- 
pendently wired from a separate switch, so that when“ the 
stage lighting is not in 
use for scenic purposes, 
sufficient light can be 
obtained from the bat- 
tens for ordinary 
carpentry and every-day 
work, The width of 
the battens is about 
8.in Each weighs 
approximately from 16 
cwt. to 18 cwt., and is 


which are taken over 
the pulleys in the 
“gridiron” to a counter- 
weight ‘arrangement 
similar to that of the 
scenery on the Brandt 
system. Of the six 
battens, three are worked 
from the one system of 
current and three from 
the other, What we 
have said regarding 
the battens applies 
practically to the 
“wing” ladders, the 
float and to the pro- 
scenium lights, The 
total number of lights in 
the float aggregates 


250, . of which th 
Majority are again 
white lights, and each “wing” light carries 75 
lampe, also split up in such a manner that there 
are quite as many white lights as there are of any other 
individual colour. It is unnecessary to remark that there 
has to be a considerable amount of plug work on a stage of 


this description, and a great deal of supplementary lighting, 


all of which has been carefully thought’; out, so as t 
light up a vast stage with due economy and regard t« 
practical requirements. The resistances referred to above 
are placed in the main switch room on the cellar level, so 
that the wires, which run over pulleys in the switchboard, 
have an almost vertical drop into the 
resistances below. The switchboard has 
one particular feature in the form of four 
hand-wheels for the colours red, white, ‘blue 
and orange respectively, of which any one 
will control its respective colour and as 
many of the circuits of that colour as may 
be required, each circuit being thrown into 
gear on toa shaft worked by these wheels 
worm-fashion. All the appliances are of 
course housed with due care against fire 
risk, the switch room being iron sheeted, 
and the main switch room built of brick with 
a concrete roof. Every possible care has 
been taken to ensure safety, and the stage 
wiring, as well as the whole of the in- 
stallation, has been subjected to a number 
of tests by the various authorities who have 
control of the building. 

As far as the lighting, designed by Mr. 
Wingfield Bowles, is concerned, the firm 
engaged was Messrs. Townsend, Tamplin 
and Makovski. On the main stage mechanism, 
described in the earlier part of this article, 
the principal contractors were Messrs. Drew- 
Bear, Perks & Co., for all civil engineerin 
work, and -the Thames Iron Works ad 
Engineering Company for all electrical 
mechanical work, Mr. Flood, of the 
electrical department, acting for the latter himself. 
In respect to the ventilation appliances, the Plenum 
system was adopted ; the. usual methods; of fan work wére 
applied by Messrs. Stott & Co., the metors selected being 
those of Messrs. Verity. The whole of the modernised 
appliances, which are now in full working order, were brought 
into use with considerable effect during the first week of 


DUSSELDORF EXHIBITION: ELEOTBRICALLY-DRIVEN HorisTING MACHINE. (See next.page ; 
8 © wes awe 


the Coronation | Opera Season, under the charge- of Mr. 
mm the 5 the theatre; the tags manager, 
on whom so much being. Mr. Neilso d the stage 
mechanist, Mr. Affleck, v. x ues. ea x 8 
It is to be hoped, as has already been well shown during th 
early weeks of the Opera Season, that the efforts of Mr. 


h 
E 


i = 


350 


THE ELECTRICAL REVIEW. 


[Vol. 51. No. 1,292, Avavsr 29, 1902. 


Sachs to give the metropolis all the improvements of a 
modernised stage, with the necessary appurtenances, will 
bear fruit, as in the case of the Covent Garden Theatre, and 
that the other great theatres of the metropolis, among which 


DUSSELDORF EXHIBITION: VIEW OF HoisriNG MOTOR. 


should rank primarily Drury Lane and Her Majesty's 
Theatre, will follow the example so ably set by the public- 
spirited directorate of the Grand Opera Syndicate. 


ELECTRICAL PLANT AT THE DUSSELDORF 
E EXHIBITION. 


(Continued from page 151.) 
AN exhibit of special interest is an electrically-driven main 
shaft hoisting machine, which was constructed by the 
Aktiengesellschaft Bergwerksverein Friedrich Wilhelmshütte 


Fia. 1, 


in Miilheim a. d. Ruhr, in co-operation with the Siemens and 
Hklake Aktiengesellschaft in Berlin, and will, at the close 
of the Exhibition, be erected at the Zollern II. pit of the 
Gelsenkirchener Bergwerks-Aktiengesellschafft. 

The latter firm operates all the machines of the new plant 
at the above-mentioned pit electrically, and decided in 
March, 1901, after a thorough study of the technical and 
economical questions involved in electric hoisting, to intro- 
duce electrically-operated main hoisting machines, 

The machine is designed to raise a load of 4,200 kg. of 
coal, corresponding to six trucks of 700 ky. each, in one lift 
from a depth of 500 metres (at first 280 metres) with a 
maximum speed of 20 metres (at first 10 metres) per second. 


With 16 effective hoisting hours per day and a depth of 500 
metres, the daily capacity is 2,700 tons, with a single un- 
loading platform. With a double platform the capacity 
increases to 3,200 tons, and with three platforms to 4,000 tons. 

The Koepe system of driving pulley ig 
used, in which the hoisting rope passes but 
once around the pulley, and is driven by the 
friction of the oak lining, with which the 
groove is provided. 

The Koepe driving pulley is most suit- 
able in the case of hoisting from one level 
only, as the mechanical connection between 
the two cages, viz. the rope, renders a 
change in their relative position impos- 
sible. It has, moreover, the advantage 
of requiring only a very small con- 
structional width and small moving masses, 
giving in consequencea quicker acceleration. 

As by this system the hoisting rope is 
continued below the cages as tail rope, the 
total load is perfectly balanced, and the 
working conditions of the motors are 
very favourable, especially during the 
acceleration. 

The diameter of the Koepe pulley was 
fixed at 6 metres, that is to say, assmall as is 
consistent with the durability of the rope, 
and the necessary small specific pressure 
between rope and pulley, because smaller 
electric motors can be used if the speed is increased. 

Electrical energy is transmitted to the motors as continuous 
current at 500 volts, because, in connection with a buffer 
storage battery, this gives a good storage of power for the 
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very intermittent work, and, moreover, the gradaal switching- 
in of the voltage, with increasing speed, allows of accele- 
rating with a minimum loss, 
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The general arrangement is, as figs. 1 and 3 show, very 


| simple, On each side of the driving pulley, and keyed 


directly to the main axle, is an electric motor of 1,400 H.P. 
maximum. Outside the motors powerful main bearings are 
arranged, with automatic ring . lubrication. Instead of a 
single driving motor, a set of two was chosen, partly because 
by series, or parallel control, the maximum hoisting speed 
could be either 10 or 20 metres per second, and partly 
because if one motor were stopped from one reason or 
another, the hoisting could be continued with reduced load, 
in order to bring the miners to bank, &c. 

By the gradual switching in of the storage battery, aud 
alteration of the exciting current of the motor magnets, 
other speeds can be attained without energy losses, so that 
the attainable speeds are 2, 4, 5, 6, 8— 10, 12, 16— 
20 m. per sec. Since the losses at speeds intermediate to these 


o Switchboard 


The gradual application of the voltage is attained by 
dividing the storage battery into four groups, and switching 
these groups in step by step, using small starting resistances 
between the groups. 

The order in Which the individual groups are switched in 
varies in alternate trips, first the one terminal of the whole 
battery being used as the fixed motor terminal, and then the 
other, or as we may say, the battery is discharged from right 
to left when the one cage is ascending, and from left to 
right when the other cage ascends. The various groups and 
cells will be thus subjected to as nearly as possible the same 
working conditions. A small number of cells at each end of 
the battery can be switched in individually. These are used 
for manceuvring, especially for the small movements 
necessary to unload the various stages of the cage at a single 
platform. These cells are charged by means of a special 
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are very small, the machine can practically be run perma- 
nently at any speed. For rope examination the specd can 
be reduced to 30 cm. per second. 

In front of the hoisting machine, as seen from the driver's 
position, is fixed the depth indicator, which shows the exact 
position of the cage in the shaft at any time, and is directly 
connected with a Baumann’s safety device. The latter pre- 
vents the maximum speed being exceeded, and ensures a 
proper diminution of speed as the cage approaches the bank. 
If tke speed exceeds the specified maximum at any point, 
the brake is automatically applied, the current being at the 
same time cut off. Moreover, below this safety device, and 
connected directly to it, is a so-called retarding apparatus, 
which automatically switches off the electric energy, by 
gradually turning back the lever of the starting gear, in case 


the attendant has neglected to do this, as the cage approaches 
the bank, 


A Compresszd ovr frre 


small boosting dynamo. The small but liberally designed 
starting resistances are combined with the above-mentioned 
starting switch gear under the motor driver's position. 
This starting gear of cylindrical form, carries on its outer 
periphery the switch contacta, in front of which the rotatin 
switch arm moves, | 
The starting gear, the connection diagram of which is 
given in fig. 2, consists of two perfectly separated starting 
resistances, | 
At a speed of 20 m.p.s. each motor has its own starting 
resistance, but at 10 m.p.s., the two motors being in series, 
only one starting resistance js used. There is thus a 
perfect reserve. In addition to this the starting resistance 
is so arranged as to allow of various reserve connections 
being introduced by means of the grouping switch in the 
room above. These arrangements can be seen from fig. 2. 
It is thus possible, if one motor breaks down, to continue 
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work with the other, and, further, to connect either of the 
starting resistance with either of the motors. Provision is 
made so that the work can be continued with the battery 
cut out, in which case the two starting resistances are 
connected in series as a common starting Tesistance for the 
two motors, which are likewise in series. | 

The vertical axle of the starting gear is continued up- 
wards through the arched foundation, ard receives its move- 
ment through a rack and pinion from the pneumatic 
auxiliary regulating gcar in the room above. The latter 
consists in the main of two cylinders boltcd to a ccmmon 
centre block, the working cylinder and the dashpot cylinder, 
in which, connected simply by means of the piston rods, 
the pistons travel. These are also connected to the driving 
rod. The working piston is put into motion by means of 
compressed air, the dashpot piston serving to damp and 
arrest the motion. 

The compressed air gear is worked on the differential 
system, in which the movement of the driving piston rod is 
used to bring the valve back to its centre position. This 
valve gear is contained in the steering block in front. 

The pneumatic engine is set in motion by moving the 
switch lever. The path of the working piston corrcspords 
exactly with that of the lever in the steering block slct. 

In the position of rest, the lever leans towards the 
attendant ; from this position it is first moved cither to the 
right or left, thereby ectuating through a compressed air 
transmission the switchgear in the rear, which determincs 
the direction of rotation of the motors. "Thus, when the 


lever is in the right-hand slot, the right-hand cage ascends, - 


and rice versa. 

In addition to this switch lever, the steering block bas a 
brake lever actuating the pneumatic brake. This brake kver 
has a stop which only allows of its motion when the switch 
lever is in the no-current position. 

The pneumatic brake, distinguished by a brake cylinder 
fixed vertically in front of the hoisting machine, and 
actuating the four brake blocks by means of simple levers, 
differs very little from the usual steam brakes used with 
steam winding engines. As already mentioned, this can be 
actuated not only by the hand lever, but also by the safety 
apparatus, which at the same time cuts off the current. In 
addition to this, the main brake lever can be worked through 
a gravity screw brake which is fixed under the flcor, the 
observer above seeing only a cast-iron pillar. 

This pillar carries the weight-releasing lever, which can be 
worked by the attendant in case of the failure of the preu- 


matic brake. The pillar contains also a winch for winding - 


up the fallen weight. 
(To be continued.) 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 346.) 


Post Office Telegraphs and Telephones.—We make: 


the following extracts from the Postmaster-General’s 48th report on 
the Post Office for the year ended March 31st, 1902. 

Tclegraphs :—The number of telegrams sent over the wires of the 
Department during the year was 90,432,041, the increase over the 
figures for 1900-01 being 95 per cent. 

There has been a marked inercase in the number of telegrams 
received and delivered by telephone at the Central Telegraph Office 
in London. The number of messages received during the ycar from 
telephone subscribers for transmission as telegrams amounted to 
17,191, an increase over the precediog year of nearly 30 per cent, 
while 101,074 telegrams were received from the provinces for 
delivery by telephone, an increase of over 25 per cent. Including 
13 at railway stations, 272 additional telegraph offices were opencd, 
during the year. 

There are now 11,784 telegraph offices in the United Kingdom— 
9,430 at post offices, and 2,354 at railway stations. As compared 
with the number for the year 1896-97 five years azo—this shoxs an 
increase of 1,601, or 157 per cent. ' 

During the past winter the telegraph wires again suffered con- 


.Siderably from snow-storms. A particularly destructive storm 


occurred in December last, which practically cut off direct tele- 
graphic communication between London and places north of 
Birmingham for four days. The cost of making good the damage 
to the lines maintained by the Post Office amounted to nearly 
£30,000. The effect of these interruptions has been to give greater 
prominence to the question of providing underground lines. The 
Jine between London and Birmingham proved of great value daring 
the emergency ; and I hope that next year if may be possible to 


place at my disposal larger funds in order to accelerate tke execn- 
tion of a comprehensive scheme. The London and Birmingham 
line has already been extended to Stafford, and it will be carried 
on during the present ycar to Warrington, where it will join 
existing underground lines between Manchester, Liverpool and 
Chester. The following large centres will then have urderground 
communication with London:—Birmingham, Dudley, Wolver- 
hampton, Stafford, Warrington, Manchester, Liverpool and Chester. 
Another exposed portion of the telegraph system which is to be pro- 
tected by placing the wires underground is that between Preston 
and Penrith. About 34 miles of pipes have already been laid on 
this route. It is proposed to carry the underground line eventually 
as far as Lanark, whence branches will be laid to Glasgow and 
Edinburgh. The next extension will probably be from Manchester 
to the principal Yorkshire towns through Bradford and Leeds, and 
thence to Newcastle-on-Tyne.: 

Although the use of paper-insulated cable has considerably 
cheapened the cost of underground lines, they still involve a very 
heavy expenditure, and it will be necessary to proceed with caution. 
The London— Birmingham linecost £165,000, while the contemplated 
extension northwards will, it is estimated, involve a further expen- 
diture of £700,C0). 

In addition to these underground extensions, much is being done 
to give greater stability to the service by the erection of reserve 
wires, carried as far as possible by alternative routes. These wires 
also have proved very useful during the past year. 

Numerous additional telegraph circuits have been provided for 
the purpose of improving the communication between the large 
centres of trade, the most important being those between London 
aud Liverpool (two wires), London and Plymouth, Birmingham and 
Portsmouth, London and Bradford, Liverpool and Dundee, and 
Liverpool and Swansea. 

The wires in the new cable to Germany (referred to in the last 
report) were brought into use on May 29th, 1901, and in O-tober 
last direct communication was established between Liverpool and 
Paris. 

With the co-operation of the Belgian administration a cable has 
been laid between St. Margaret’s Bay (Dover) and La Panne 
(Belgium) for the purpose of establishing direct telephonic commu. 
nication between England and Belgium. The length of the cable 
is approximately 50 knots. It is more than twice the length of the 
cables between St. Margaret's Bay (Dover) and Calais, used in con- 
nection with the London— Paris telephone service, and is the longest 
cable of its kind in the world. The wires in the cable form two 
circuits, which will be placed at the disposal of the public as soon 
88 the necessary arrangements have been complcted. 

Jelephoncs.— On March 31st last the number of Post Office trunk 
wire centres was 328, an increas? of 15 in the year. The trunk 
circuits in use numbered 1, 165, and contained about 98,000 miles of 
wire. Out of the capital sum of £2,200,000 authorised by Parlia- 
ment for the purchase and development of the trunk system, the 
expenditure up t» March 31st last was approximately £1,896,649. 
The expenditure during the ycar was-approximately £201,570. 

The total number of trunk wire conversations during the yea! 
was 10,080,716, or, reckoning each conversation as involving at 
least two spoken messages, a total number of 20,161,432 messages 
(an increase of 12:31 per cent. over that of the preceding yesr). 
The gross trunk revenue was £228 720, as compared with £211,209, 
and the average value of each transaction was 5'68d., or practically 
the same as in the preceding year. s , 

During the year the trunk system was extended to the following 
places, under guarantee from the National Telephone Company :— 
Alnwick, Andover, Driflield, Keswick, Marlborough, Newbury, 
Penrith, Whitby and Yeovil, and to the following places in con 
nection with the new Post Office Exchanges:—Aylesbury, Aber. 
tillery, Billesdon, Caerphilly, Kinross, Skegness, Spalding and 
Stocksfield. p 

To serve places which werc already on the system, 111 additions! 
circuits were also authorised. 

Local Exchanges —Vost office exchanges were opened during the 
year at the followiag places in the provinces, the exchange in each 
case being placed in conveciion with one of the exchanges on the 
trunk system: 

Aberkenfig, Abertillery, Annfield Plain, Bargoed, Bedlicgton, 
Biaenogwy, Blaina, Brynmawr, Cacrau, Caerphilly, Chester-le- 
Street, Corbridge, Crickhoxell, Crumlin, Dowlais, Griffiths Town, 
Hirst, Kinross, Llanbradach, Llantrisant, Maesteg, Mardy, Merthyr 
Vale, Newbridge (Mop. Ogmore Vale, Pengam, Pontycymmer, 
Rhymney, Shortley Bridge, Skegness, Southerndown, Spaldine, 
Stocksfield, Treharris, Tring, Teoedyrhiw, Wendover, West Stanley, 
Wingate. Other exchanges are in course of construction. 

London Telephone System.—The Central exchange of the London 
telephone system was opened on February 24th last, and about 500 
subscribers had been connected on March 31st. Provision Was 
made in the first instance for the accommodation of 5,400 sub. 
scribers, but the number of applications received has been so great 
that arrangements have had to be made for an early extension of the 
switchboard so as to accommodate over 10,000 lines, with a corre: 
sponding addition to the number of junction wires for connections 
with other exchanges. The service at tli; exchange has worked 
very smoothly, and mauy expressions of satisfaction have been 
received from the subscribers. The certral battery system of 
supplying all the electricity required from the exchange has tally 
ivstified its adoption. It has rendered possible a simplification of 
the apparatus supplied to subscribers and the abolition of th? 
batteries which were formerly required to be placed at their pre 
mises. These batteries required constant inspection, and their 
failure was a source of difficulty. The use of the lines by sub- 
scribers is much simplified, and the glow-lamp signals at the 
exchange, which mark every stage of a conversation, enable the 
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operatora to give more rapid and efficient service to a greater 
number of subscribers. The speaking on the lines has been found 
to be very good, and their freedom from the accidents to which an 
overhead system is necessarily exposed justifies the hope of a more 
regular and satisfactory servic3 than has hitherto been possible in 
London. 

Exchanges have also been opened at Putney and Kingston-on- 
Thames, and other suburban exchanges are in proces3 of construc- 
tion at Wimbledon, Richmond, Chiswick, Twickenham aud Croy don. 
More important exchanges are about to be opened in the neigh- 
hourhood of Victoria Street, Westminster, and in Cromwell Road. 
S.W. They will be known a3 the Victoria“ aud“ Western“ 
exchanges, and will ecrve the intervening districts between the 
areas of the Central excbange and of the suburban exchanges men- 
tioned above. Otber important exchanges whith are being con- 
structed are one situated oa the north side of Oxford Street and 
one in Finchley Road; they will be opened as soon as possib'c. 
These exchanges will serve large districts to the north of the areas 
served by the Victoria and Central exchangeareas. Surveys for the 
construcl ion of other exchanges and underground systems of wires 
have been mare in ou'lying parts of the London area, and it is 
probable that exchanges will be established at Sutton and Epsom, 
which will serve the remaining districts to the west of the Croydon 
area and south of the Kingston and Win. bledon areas. The surveys 
of certain districts in the north-west of the London area are about 


to be undertaken. 


The demand for telephonic service is increasing very rapid ly, 


and the Metropolitan system will, in the ccur:e of the next few 
years, have to be developed to an extent which would have seemed 
impossible a few years ago. Dissatisfaction is necessarily caused 
by the slow rate at which the demand can be met, as it is hardly 
possible for individual subscribers to realise the amount of work 
involved in the general construction of the system. Already over 
600 milcs of underground pipes have been laid, and about 330 miles 
of cable, containing from 200 to 432 wires, have been drawn into 
them. The arrangements for the distribution of these wires int» 
smaller cables for connection with tke premises of subscribers, 
involve an erormous amount of minute work requiring great care 
and ekill. Tae installation of subscrib:rs' instruments can le 
undertaken only as this work is completed, and is a comparatively 
simple affair. 

Out of the capital sum of £2,000,000 authorised by the Telegraph 
Act of 1899, an expenditure of £972,317 was sanctioned up to 
March 31st last. The authorised expenditure on the London system 
at that date was about 2795, 846. 

Oi November 18th, 1901, an agreement was made with the 
National Telephone Company for inter-communication between the 
tubscribers to the systems of the company and the Post Office in the 
London are i. The agreement also provided for the abolition of 
terminal fees between telephone subscribers in London and the 
subscribers to the two systems in cther places. This arrangement 
will undoubtedly be a great convenience to all telephone users in 
the London area, as it will prevent the unnecessary expense and 
inconvenience which would have bcen caused by the existence there 
of competitive and unconnected systems ; and, by increasing largely 
the number of subscribers with whom conversation is possible over 
any exchange line, it much increases the value of the service given to 
each subscriber. It has involved a larger amount of additional 
work in connecting the exchanges of the two systems by numerous 
jonction wires, and in the internal arrangements necessary for com- 
munication between exchanges worked on different principles. "T'he 
work has, however, been carried out with much skill by the engi- 
neering staff of the Post Office, which has been greatly aided by the 
co-operation of the staff cf the National Telephone Company. 
There is no previous instance of the combination of two systems of 
tke same size or with so many differences in the mode of working; 
and it is very satisfactory that the communication between Pust 
Office subscribers and those of the company is now as rapid and a3 
(ficient as between the subscribers to the same rystem. 

Duriog the year telephone licenses were granted to the Corpora- 
tions of Brighton, Chard, and Portsmouth, and to the Norwich 
Mutual Telephone Company. Applications for licenses from several 
other Corporations and from one or two local companies have been 
received. The systems of the Corporations of Glasgow and 
Tanbridge Wells have been opened for use, but no other muni- 
cipal exchanges have yet been established, although active steps in 
this 93 are being taken by some of the Corporations con- 
eext ed. 

The revenue from the Post Office private wires and proviucial 
telephone exchanges was £182,142, as agairst £155,001 in the 
previous year, s 
The amount of royalty received under licenses for exch>nge wo? k- 
iog was £151,626, made up as follows: — National Telephone Com- 
pany, £149,907; other licensees, £1,719. 

. The amount paid by the National Telephone Company sho vs an 
a of 6 73 per cent. over that paid by them ia the preceding 
ear, 


CONTRACTS OPEN AND CLOSED. 


|. OPEN. 
Amsterdam.—September 8th. Underground high pres- 


ture and low pressure cable system (three-phase, direct and 
telephone). See Official Notices July 4th. 


Aston Manor. — September 19th. Coal bunkera aud 
conveyor for the electricity works. — 53e Official Notices“ to-day. 

Beil ford.— September 15th. Two boiler feed pumps. 
See Official Notices " to-day. 

Bexley,—September 4th. 
overhead equipment, car bodies, trucks and equipment, 
“ Official Notices" August 15th. 


Bridgend. — The D.C. has resolved to advertise for 
tenders for electrical plant, &». 
Bristol. — September 10th. — Electric wiring, bells, 


telephones; also boilers, economiscra, piping, &e, for the 
Guardians’ Infirmary. See “Official Notices " August 8th. 
Christiania.—September 13th. ‘+ Telegrafog-Telefoa- 


material,” for the Norwegian State Riilways. See this column for 
‘tained on application to 


August 15th. Further particulars can b3 0 ation | 
the office of the Inspector of Tclegraphs, Stoners Gade, Christiania. 


Dresden. — October 1st. A competition for a safety 
apparatus in connection with the working of electri¢ tramways will 
be decided on the date mentioned by the Communal Administration 
of the town of Dresden (Saxony). Three prizes of 5,000, 3,000 and 
2,000 marks will be awarded. 

France.—Scptember tb. The French Ministry of the 
Colonies is inviting tenders until September 9th for the supply of 
100 tons of annea!ei galvaniszd iron wire, 5 mm. diameter, and two 
tons ditto, 2 mm. diameter, for the Post and Telegraph anthorities 
in Cochin Chins, and 50 tons ditto, 5 mm. diameter, and onc ton 
ditto, 2 mm. diameter, for Tonkin. Particulars may be obtained 
from, and tenders are to be sent to, Le Ministère des Colonies, 
Paris. 

Italy.— September 27th. The Italian Departinent of 
Public Works will on this date consider offera for the concessi: n of 
an electric tramway between Bayonne aad Vivo. 


Kirkcaldy.— September 8th, Electricity meters for the 
Ccrporation. See “Oficial Notices" August 22nd. 


Launceston (TasxawNi1A).—September 15th. The Cor- 
poration wants tenders for polyphase generating, transmitting, 
transforming and distributing apparatus, reconstructing existing 
plant, enclosed arc lamps, &c. See “Official Notices“ May 23rd. 


Leicester.— September 3rd. Tram rails, points, crossings, 
conduits, cables, overhead equipment, bonding, boilers, engines, 
generators, and other power station plant; alsoelectric cars for the 
Corporation. See “Offcial Notices July 18th. 


Hire-purchase wiring 
See “Official Notices ' 


Permanent way, bonding, 
See 


Limerick. — September 1st. 
proposals are wanted by the Council. 
August 22nd. 

Manchester.—August 30th. The Tramways Committce 
wants tecders for the supply of electrical repairing stores, elec- 
trical fitters’ too's, oil and grease. Specifications, &., from Mr. 
J. M. M'Elroy, General Manager, Tramways Department, 55, 
Piccadillv, Manchester. 


Motor Cars. — Electrically - propelled brougham and 
omnibus. See Official Notices " to-day. 


N.E. Railway.—October 7th. The directors are in- 
viting tenders for the complete electrificaticn of about 37 miles 
of standard gauge line (double track mostly), For further 
particulars see our Official Notices” July 25th. 


Roumania.—September 3rd. The municipal adminis- 
tration of Ca'arasi-Stirbey (Roumania) is prepared to receive 
tendera for the concession of establishirg and working the electric 


lighting service of the town. 


Spain.—Septcmber 19th. Tenders are being invited 
until Septemter 19th by the municipal authorities of Cabeza del 
Buey (Badajoz province), for the coression for the electric lighting 
of the town during a period of 25 yeais. Tenders are to be sent to 
El Secretario del Ayuntamiento ce Cabeza del Buey (Badajoz), 
whence particulars may be obtained. 


Spain.—September 20th. Tenders are being invited 
until September 20th, by the municipal authorities of Malagon 
(Ciudad Real province) for the concession for the electric 
lighting of the town during a period of 20 years Tenders arc to 
be sent to El Secretario del Ayuntamiento ce Malagon (Ciudad 
Real), whence particulars may be obtained. 


Spain.—September 20th. The Public Works Depart- 
ment, Madrid, wants offers fur concession of an electric tramway 
between Vigo and Bayonne. 


St, Petersburg,—November Ist (14th). The T.C. 
invites tenders for the reconstruction of the three town tramway 
lines, hitherto worked by horse trsction, with e'ectrical power, and 
the construction of an electric ttation. The terms of the tender, 
also application forms with particulars, will be sent free at 
once either by post or wire. The last date for the production 
of projects and offers ia as above, and applications should be 
addressed : Stadt Amft, St. Petersburg, Russia, 
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Stretford.—August 30th. The U.D.C. invites tenders 
for the building of an electricityi generating station, adjoining 
Lonford Bridge, Stretford. 


Swansea.—September 1st. Telephone conduits, cables, 
wires, batteries, instruments, switchboards, &c, for municipal 
telephone equipment. See “ Official Notices” August 15th. 


Tien - Tsin. — November 30th. The Municipal 
Secretary at Tien-Tsin is calling for proposals for the lightirg of 


the British concessions by electricity. See this column for August 
15th. 


Valparaiso.—September 1st, 
ment of electric tramways. 
Consulate. 


West Ham.—September 4tn. Permanent way, bonding, 
&c , for 8 miles of.tram route, for the Corporation. Plans, &c., from 
Mr. J. E. Waller, 29, Great George Street, S.W. 45 deposit). 


Construction and equip- 
Furtber:particulars from the Chilian 


CLOSED. 


France.—The French Post and Telegraph authorities in 
Paris have just given out contracts as follows:—La Compagnie des 
Trefileries du Havre,v50 tons of copper wire, 23 mm. diameter at 
166 fr. 85 c. per 100 kilog., and 50 tons ditto, 3 mm. diameter at 
163ʃ1fr. 85 c.; La Compagnie Générale d'Electricité. eis, 100 tons 
ditto, 3 mm. diameter at 161 fr. 40 c.; La Compagróo Francaise du 
Bi-Metal, Paris, 50 tons ditto, 3 mm. diameter at 163 fr. 90 c., and 


M. Grammont, of Pont-de-Cheruy, 50 tons ditto, 4 mm. diameter at 
163 fr. 45 c. 


Peterboro’.— The Corporation has decided to instal 
Willans engines of 250 H r. direct coupled to multipolar traction 
generators made by Crompton & Co., Ltd., for supplying power to 
the tramways owned by the B.E.T. Co. 


Reading.—Messrs. Warwick Bros. have recently installed 
in their old established timber works at Reading, a motor of 50-H. p. 
for driving circular saws, wood-planing and moulding machinery, 
&c., the power being derived from the 400-volt continuous current 
mains of the Reading Electrical Supply Company. The contract 
for the work was given to Messrs, A. Herbert & Co., of Reading, 
and the motor is of Messrs. T. Harding Churton & Co.'s multipolar 
standard RM” type. 


Stalybridge.— The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board has placed the con- 
tracts for the construction of permanent way as follows :—Section A 
(Stalybridge and Mossley), Messrs. Underwood & Bros., Dukinfield. 
Section B (Dukinfield and Hyde), Messrs. Dick, Kerr & Co., Limited, 
110, Cannon Street, London, E C. 


Victoria (Argentine).— Messrs. Willans & Robinson 
have received an order for two of their 100-H.P. standard compound 
engines, which will be coupled to machines made by the General 
Electric Company of New York. This plant is to be used for 
traction and ligbting purposes. 


Wrexham.—The T.C. has accepted the tender of the 
Lancashire Dynamo Company, for a 300-kw. steam dynamo 
(£3,974), and for a switchboard at £484 for electricity works 
extensions. 


FORTHCOMING EVENTS. 


Tuesday, September 16th.—Newcastle-on-Tyne. Celebration of 
the Jubilee of the Formation of the North of England 
Institute of Mining and Mechanical Engineers. 

Wednesday, September 17th. Annual meeting of the Institution 
of Mining Engineeers, Neweastle-on Tyne. 


NOTES. 


Civil and Mechanical Engineers’ | Society.—Last 
Saturday a number of members of this Society visited the power 
station of the L.U.T. at Chiswick, thanks to the courtesy of Mr. J. 
Clifton Robinson. Several extensions have recently been carried 
out at this station, including two new Babcock boilers, a new 
1,000-x w. B. T. H. three-pbase alternator driven by an Allis vertical 
cross: compound engine, a new Wheeler condenser and pumps, and 
an addition to the cooling tower. The same Society recently 
visited the bulk" works of the Met. EB. Co. at Willesden, and 
admired the new Sulzer engine and Kolben 5,000-k w. alternator in 
course of erection. | 


Personal. — Mr. Walter Riggs, of the Westminster 
Engineering Company, Limited, 16, Davies Street, Berkeley 
Square, W., and late of the P. & O. Bteam Navigation Company, 
was married on August 21st at Brentford to Lilian, second daughter 
of W. A. Reading, Esq. 

Mr. George Conaty, manager of the South Staffordshire Tram. 
ways, and president of the Birmingham Association of Mechanical 
Engineers, has been appointed manager of the City of Birmingham 
Tramways. 

Mr. Tom Hawkins, managing director of the General Electric 
Company, was married at St. Peter's Church, Bedford, on August 
19th, to Miss Dorothy Attenborough, third daughter of Mr. W. A. 
Attenborough, of Rawdon House, Bedford. 

Mr. Wm. R. Bowker, formerly lecturer in electrical engineering 
at Preston, Nelson, and Southport Technical Schools, has been 
appointed lecturer,in physics and electrical engineering at the 
Municipal Technieal School, Halifax. 


Coronation Decorations in Pretoria.— The accom- 
panying illustration shows that some of the E. E. R. E. V. s, who 


ConoNaTING IN PRETORIA. 


"stayed behind” in Pretoria, are nevertheless by n> means behind 
the times. The decorated building is the premises of the Transvaal 
Engineering Company (Messrs. Silverthorne & Brown) in Church 
Street West, Pretoria, who are already well-established in business, 
and have carried ont some important Government contracts. 


Municipal Wisdom.—The appointment of an electrical 
engineer at Wigan gave rise to a discussion of an extraordinary 
description, which was fully reported in the [Vigan Observer of 9th 
inst. Would that we had space to reproduce the report in full! 
We can but quote a few choice specimens: — 

“The minnte3 of the Electric Light and Tramways Committee, 
which now came before the Council for consideration, contained a 
resolution recommending that Mr. James Slevin be appointed elec- 
trical engineer and traffic manager at a salary of £250 per annum, 
and that he receive £300 per annum when the whole of the tram- 
ways are electrically equipped“ 


most desirable if they wanted to secure the success they hoped for 
that they should appoint a thoroughly efficient, competent and 
qualified man, the very best they could get, and one who was an 
electrical engineer by profession, and not one who had picked up a 
smattering of electrical knowledge. Where was ability going to be 
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recognised and merit come in if men were going to be pitohforked 
into positions because they bad friends in the Council ?... ." 

Alderman Phillips eaid that “in the crisis at which they had 
arrived, when they were about to enlarge their electrical under- 
taking in the other tram lires, they should give even 
more salary, and advertise and get aa good a man as they possibly 
could... . As Mr. Taylor bad said, Mr. Slevin was an admirable 
man, and a personal friend of his own, and a man whom he would 
willingly assist in every way, but he loved his town a great deal 
better than he loved any individual. He could not support the 
proposal to give Mr. Slevin that important post. 

Councillor Prescott said he thought there was no man eo fit to 
take up the position as Mr. Slevin, who bad been in the engineering 
line all his life, Mr. Slevin bad worked all his life, he did not say 
at electrical engineering, because electrical engineering had not 
been in vogue 80 many years, but he had had three or four years’ 
expericn^e, and it had not been in rogue much longer. . . They 
wanted to promote their own men, who were as amply qualified as 
the men they would advertise for and give £1,000 a year; men who 
would do nothing at all but say to one man “Do this,” and to 
another, "Do that” (Hear, hear) It was all very fine for men 
to get such positions; about all that they did was to pick up the 
money every mcnth, or every quarter, and do notbing themselves, 
but make other people doit. He felt that if they got Mr. Slevin in 
that position they would have the best man possible, a man they 
could all talk to and (ell him if things were not going rivht..... 

Councillor Howard supported the appointment, and taid he had 


taken the opinion of a gentleman of his acquaintance who was very well. 


qualified to express an opinion cn the malter, and his opinion was tbat 
what the Corporation required was not so much an electrical engi- 
neer as a mechanical engineer. (Hear, hear.) Taking into con- 
sideration that Mr. Slevin was acknowledged on all hands to be a 
fully qualified mechanical engineer, together with his four years’ 
experience in the electrical department, he did not think they could 
do better than, at least, give Mr. Slevin a trial. . He had 
known him a long time as an honest and conscientious worker, and, 
moreover, electrical engineering was so strange to all of them, that he 
did not think any of them were qualified to express an opinion as 
to who was a qualified man, 

Councillor J. Wilson said that . . . . that was a special subject, 
and he bad always been led to believe by those who were giving it 
a good deal of their attention, that anyone possessing only a little 
learning of electricity was in a very dangerous position, and that 
the better plan was to make a complete study and try to master it, 
or to leave the thing alone. The result had been that although that 
committee had been formed for three or four years, month after 
month up to the present, when the minutes had been submitted 
they had never been challenged, and for the reason he had ventured 
to state. 

Councillor Wood raid he wished to support the amendment, 
though he regretted to do so for personal reasons. Mr. Slevin was 
a personel friend of his, and he should be very pleased to see him in 
the position if he thought him fully competent to take such a 
responsible post. 

Councillor Clarke, sen., supported the appointment, and said he 
thought that the fact of Mr. Slevin being a mechanical engineer, 
would be an advantage to the Council.” 

Councillor Gee next spoke, amid interruptions. He said that 
" the first reason why he supported the appointment of Mr. Selvin 
was because Mr. Slevin was a thoroughly qualified mechanical engi- 
neer, and he had it on the highest mechanical engineering authority 
in the town and district that during the last 33 years Mr. Slevin 
had been making a study of the inexact science of electricity, abzut 
which the best scientific men in the world had only a hazy know- 
ledge. He considered that Mr. Slevin, with his experience and 
qualifications, would make a competent electrical engineer for their 
works, .. Mr. Slevin would not be required to give them 
the benefit of that extraordinary electrical engineering experience 
which was spoken of, because they would practically do away with the 
whole of the electrical engineering experience required, aud they would 
simply want a mechanical engineer, a man with his head screwed 
on the right way. . . . .” 

C-uncillor Fyans said that they had engines of 2,000 H. P., and 
they had never used 5 H. . yet, and yet they were asked to get 
(A Councillor here demurred to Mr. 
Fyans’ figures). He was not particular to hundreds or thousands 
that day. (Loud langhter.) Were the eub-etations ever used? 
Yes, at 12 o'clock at night. Mr. Fyans proceeded to say that 
if there was any greal science in electricity it was something that was 
unknown, as no one could tell them how it was produce. A 
man had been appointed manager of the Sewage F'arm direct from 
among the labourers, and they never had a better man. 

Councillor Richard Johnson (chairman of the Electric 
Light and Tramways Committee) said . . . . He asked 
them to vote for Mr. Slevin, because he believed he 
would be an excellent electrical engineer, and because he believed 
that at the present time he knew as much about electrical engineer- 
ing as nineteen-twentieths of otuer people—cow-boys and others, 
who were posing as electrical engineers .. . . As to motive, he picked 
Up the other day a book entitled “The American Invaders." The 
book had been well written and reviewed, and he should like to 
read about four lines from it in order to convince trose friends of 
theirs who were talking about electrical engineering that it was 
quite possible for poor Wigan—this despised Nazareth of 
Lan shire, to do in 34 years what had been done in America in 
one-third of the time .. . . The president of the Street Railways’ 
Association . .. was himself a mule-car driver in Kansas City. 
P Tesident Vreeland, head of the Metropolitan System of New 
York City, began life as a labourer in a gravel pit 
He would give the names of electrical engineers to-day who, a few 


years back, were mechanical engineers only. Fe read 
in the Electric Journal that .at a meeting of the Tram- 
ways and Electricity Committee at Leigh, it was resolved to offer 
the appointment of assistant electrical engineer to Mr. D. N. King- 
horn, engine driver at the works. That was proof itself tbat, in 
tbe opinion of the Leigh people, they were satisfied that the know- 
ledge of electrical engineering was not a knowledge that belonged 
exclusively to a few people who had only had a little training, but 
it was possible to be gained by men with a mechanical mind. He 


. would now give the names of mechanical engineers who were elec- 


trical engineers and consulting engineers to-day. Mr. Robert 
Hammond, once a mechanical engineer, was now consulting engi- 
neer for Messrs. Fowler & Co., Leeds; Mr. A. E. Gibbons, late 
electrical engineer for Bradford; Mr. J. W. Chadwick, electrical 
engineer for Bradford ; Mr. H. F. Parshall, consulting engineer for 
Duvlin, Bradford, and Bristol. 

Alderman Hilton: Will you give the ages of these people ? 

Councillor Richard Johnson: I did not inquire about the ages. 
If they had been horses, I might have looked at their teeth. 
(Laughter.) Continuing, Mr. Jobnson said Mr. Harman Lewis, 
mechanical engineer, was electrical engineer for Leyton, Mr. 
Wordingham was a mechanical engineer who had a responsible 
position in Manchester, which he threw up, and he was now one of 
the most respected consulting engineers, At Leicester they bad 
appointed their gas engineer as electrical engineer, and he was 
doing extremely well. (Laughter.) Mr. Johnson also mentioned 
the names of Mr. C. Robinson, mechanical engineer, who was 
electrical engineer to the London United, and Mr. Connor, 
chief evgineer of the English Electrical Manufacturing Com- 
pany, Preston, who, a short time back, was a mechanical 
engineer, and was made chief of that department, simply by 
virtue of his knowledge of mechanical engineering. Mr. Jobn 
Hesketh, appointed tramways manager at Blackpool, was afterwards 
appointed electrical engineer and was now electrical and tele- 
graph engineer to the New South Wales Government..... 
Once the Council ridded itself of the feeling of racial hate, of 
bigotry and intolerance, then it would be possible to obtain the 
services of the best of their sons. It should not be said in their 
time that because Mr. Slevin was born in Wigan, and had only 
3% years’ electrical knowledge on the top of 20 years’ mechanical 
training, that he should be kept to the bottom for the purpose of 
giving preference to an unknown quantity. In Mr. Slevin they 
had a gentleman who could work the machinery in use with interest 
to the town, and thus help to relieve the rates, and enable the Com- 
mittee to do something to show that the heads of the electric 
department were determined to do their best for the ratepayers, in 
spite of censure, and without fear or favour.” 

The amendment was lost, and afterwards the minutes werc 
passed. 

The remarks which we have italicised, together with the general 
drift of this sapient discussion, in quoting which the spelling, &c , 
of the local paper have been retained, will, we believe, be heartily 
appreciated by our readers. We now know somewhat of the 
reasoning upon which the appointment of electrical engineers is base“, 
at any rate at Wigan. We have suspected similar arguments in 
connection with other places. 


Electrical Development in the U.S. 4.— In our 
comment last week upon the wholesale adoption of electricity in 
New York City, to meet every one of the new transportation 
problems, we remarked that this evidence of the importance of 
modern electrical development was encouragement to all engaged 
in the field, being but symptomatic of corresponding work and 
plans in other cities and in other parts of the world. As we have 
noted in another discussion of trolley work, the electrical engineer 
and manager finds himself by sheer growth and evolution of his 
work launched on enterprises and responsibilities, the magnitude of 
which he is prevented from realising by the mere activity itself that 
is thus forced upon him. It was but the other day that they were 
building cable lines in New York; it was but the other day that 
electrical tests on the elevated road were abandoned as unpromising ; 
and yet all of a sudden the electrical engineer is aroused to the fact 
that all old and present work is swept away to make room for him 
and his methods. The distance that has thus been travelled in some 
ten years was admirably and strikingly brought out a few weeks ago 
by Mr. George H. Gibson before the American Association for the 
Advancement of Science. His paper, which was devoted to the 
economic influences of the electrical industries of Pittsburg, made a 
splendid generalisation of electrical development asa whole as a 
measure of civilisation. His impressive figures showed that the 
total electrical power in kilowatts per 1,000,000 people in the whole 
world, outside of the United States, is 640; in Great Britain, the 
highest outside of the United States, 7,000; while in the United 
States it is 26,320. The total capital invested in electrical under- 
takings in the world outside of the United States is 45 cents per 
capita; in Great Britain, the highest outside of the United States, 
it is $4.25, and in the United States $38.18. The miles of electrically 
operated railway are, in the whole world, outside of the United 
States, 4°64 per million people; in Germany, the next highest of 
foreign countries, 41:8 miles, and in the United States, 276:2 miles. 
Even more striking is the fact that the new plant of the Manhattan 
Elevated Railway, of New York City, will have a total power, avail- 
able for traction, of 40,000 xw., equal to the total electric power 
available for traction purposes in France. Further, if we take New 
York City as a unit, the total power now available, or shortly to be 
available, will approximate that at present found in the Empire of 
Germany. The five mammoth power houses on Manhattan Island 
bave a total normal rating of some 322,500 H.P., and a maximum rating 
of 478,000 E. p. This is enough power to lift the whole population at 
the rate of 80 ft. per minute, or much faster than an athletic man 
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cau for any length of time run upstairs. In other words, the work 
of these five central power plants is more than could be done by ali 
the people on the Island working continuously. In the United 
States is developed 69 per cent. of all electricity available in the 
world, 76 per cent. of all that portion available for traction, 764 per 
cent. cf all the electric railway mileage, and 834 pez cent. of all 
the trolley cars. Taese are, indeed, profoundly impressive and sug- 
gestive figures, so far as the lighting and powi rof the United Staten 
are concerned, and might even be carried further. If we take into 
account the consumption annually of electrical apparatus in the 
Uniied States, and add to it the amounts spent on trolley riding, 
electric lighting, telegraphy and telephone service, it is son seen 
tbat we are spendiug more as a nation for electricity than for 
daily bread. The sum spent on electricity certainly reaches between 
$7 and 38 per head, inthe Upni'cd States; a figure farsurpasing the 
corresponding expenditure of any other nation.— Electric World of 
New York. 


Formation Temperature of Calcium  Carbide.— 
Borchers bas recently described some experiments dealing with an 
attempt to determine thc conditions underlying the formation of 
calcium carbide, and thc minimum temperature at which tbat bcdy 
can be produced. A graphite crucible fitted with two depending 
tubes made of magne:ite was cLarged with wood harccal ard lime 
in alternate layers, using an excess cf the former, since part of it 
was required as fuel. Oze of tbe wagresite tubes was cconnectcd 
with a metal pipe coiled rcurd the outside of tbe vesrel— an 
arrangement which enabled tbe gas blown into the crucib’e to be 
heated keforehand. The mixture of carbon and l me «was then 
heated by passing irto the crucible, in different experimente, 
ordinary air, air containirg 35 per cent. of cxygen, 50 per cent. 
oxygen, and pure oxygen, setting fire to tbe charecal, and making it 
burn in the current of gas. It was fourd that 35 per cent. oxvcen 
yielded no trace of carbide, but that with a blast 50 or 60 per cent. 
strong in oxygen, a moderate amount of caicium carbide wre 
recovered in a crystalline condition. Taking the heat of formation 
of carbon monoxide as £6 5 calories, using Mallard ard Le Cbatelier's 
formula for thc variatiors in the specific keat cf that pas aid cf 
hitregen 

[65 + 0001 (¢ + 273], 


ard assuming there to be no Ices of Leat by radiation, &c, frem the 
furrace, it nay be calculated that the tempciature cf the crucible 
shculd be as follows :— 


With pure oxygen 3,100° C. 
„ Fo per cent. Oxygen 2,260" . 
„ 35 Per cent. (xygen 1,800 C. 
„ air only ; 1,.€0° C. 


Probably, however, the temperature in the furnace may be greater 
than these figures represent if any carbon dioxide is produced. The 
experiments recm to show that calcit m carbide is only prcduccd in 
rctable quantities at a tempgcrature execccirg 2,000 C. Coal vas 
cannct be uted as fuel for wak at such temperatures as these, 
because it ecntaing tco. much hydregen, which ro longer burns 
under the conditions obtaining. This has Leen excmpliticd by 
Mozenbwy, who passed ccal gas thrcugh an clectrically bcated 
chamber tcgether with such a volume cf high-grade oxygen that the 
gas issuing from the top of the vessel ro longer burt with a 
lumincus flame. The carbon was cxidi:ed mainly to monoxide, a 
little dioxide being observed; but the hy drogen escaped quai. titat ively 
az such. 

It is ioteresting to compare Borchers’ figure, 2,000“ C, with the 
temperature, 1,620° C, given by Rothmund as the lowest point at 
which calcium carbide is picduccd (ELECTRICAL REVIEW, Augutt 
15th, 1902, p. 273); but it ehcvld be remembered that Rothmurd 
was (xperimenting with an clectric furnace—that is to say, he was 
conducting his reecarch on lincs that resemble ihote cf practice, 
whereas Borchers was emplcying a nietallurgical process, by the 
aid of which calcium carbide has rever yet been manufactuicd on a 
scale cf reatonable magnituce; acccd to which ke w.s using en 
excees of carbon instead of the exces: cf lime token in all clectric 
furnace charges. 


Preparation of Barium Carbide from Psilomelane. 
— C. Limb, of Lyons, bas taken out a German patent for the manu. 
facture of barium carbide and metallic mangarcse from psilomelane. 
This is a common orc of mangancse found iu Devonshire, Cornwall, 
and various parta of the Continent, which is an oxide intermediate 
in ccmposition between the sesquioxide and the dioxide. Its 
generic formula is RO MnO» H.O, where RO devotes mangancse 
monoxide more or lets jeplaced by the cxides of barium ard 
potassium, the latter two ingredients cometimes reaching 40 per 
cent. of the entire material. Psilomelane is an cpaque grey or 
black mineral, having a specific gravity ranging from 37 to 433, 
and a bardness to 5 to 6. It frequently cccurs in alternate layers 
with pyrolusite. According to Limb, this cre has rot bitherto been 
found of much service; but he has discovered that it can be worked 
up in the electric furnace. The substance is first rcasted in order to 
destroy ite peroxide with the view of subscquently economising 
the quantity of carbon required; ib is then mixed with carbon in 
amount cquivalent to the barium present, taking altcgether 235 
parts of carbon for evcry 100 parts of barium cxide, and 75 pants of 
carbon for 100 parts of oxygen. The whole is next ignited at a 
high temperature The product coneists of barium carbide, which 
can be uscd in tke ordinary manner for generating acctylene by 
treatment with water; and marzanesre, which is a raleable material. 
The latter metal may also be puritied by ignition with ckalk or some 
oxidising substance such as manganese cside, and then employed 
for a variety of metallurgical purpcses. i 


The B.A. Meeting.— From the Times customary forecast 
of the British Association meeting, we gleau the following par- 
ticulars of matters within our province likely to come on at Belfast 
next month :—Dr. Garson is now the assistant general secretary, in 
guccession to the lute Mr. George Griffith. The president, Prof. 
James Dewar, F.R.S., will deliver his address on the evening of 
Wednesday, September 10th; he will keep “to his own special 
subject of chemistry, and will probably trace the progress in 
physical chemistry through the school of Boyle, Black, Andrews, 
and Thomson, pointing out what it has led up to in our own Cay." 
Prof. John Purser is to preside over Section A, where it is expected 
that Lord Rayleigh “ will probably raise the question of the cor- 
servation of weight in chemical reaction; Prof. Trou'on may be 
able to show his experiments cn tbe magnetic field, due to the 
motion of a charged condenser; Prof. Martin will communicate 
some results in electrical cscillation, and some experimental work 
done by etudents under his direction; while Dr. Larmor will havo 
romething to say on the temperature cf radiant excrgy. Mr. 
Petavel has promised a paper on radiation ¢xperimeut;, with a view 
to the construction of a more trustworthy standard cf light.” 

In the Economic Science and Statistics Section, as might be ex- 
pected, the question of municipal enterprise will b> considered, 
also factory legislat on, preferential tariffs, and technical instructicu 
and industrial development. Ia the Engineering Section (G), the 
president thereof (Prof. John Perry) will deliver an addrets on the 
training of engincers. Prof. Hele-Shaw is expected to present an 
important report, embod yiug the result of the deliberations of tho 
Road Traction Ccmmi:tee, while the report of the Screw Gaugo 
Committee is likely to conclude a prolonged diszussion cf an 
important point of detail in small mechanisms. Among the papers 
thas have been promised are the following:—'' The Combustion of 
Bituminous Coal," by Mr. W. H. Booth; Water-Power in Ireland,“ 
by Mr. F. J. Dick; Exhibition of Electrical Apparatus,” by Mr. 


M. B. Field; “Recent Progress in Large Gas Ergines,' by Mr. 


H. A. Humphrey ; “The Importance cf Minor Details in Engi- 
neering Work," by Mr. L. Holroyd Smith; and “Direct Reduciog 
Levelling Staff," by Mr. G. W. Herdman. Papers on some elec- 
trical tubject have been promised by Mr. P. V. McMahon and Mr. F. 
Helden, ard Mr. J. E. Kingsbury will discuss tome aspect of tele- 
phony. 

The Educational Science Section, pretided over by Prf. H. E. 
Armstrorg, F.R.S., will consider reports on the teaching of mathe- 
matics, and the teaching of science in elementary schcols. For the 
Tucsday afternoon a joint discussion with Section G, on the train- 
irg of er gineeis, hss been arranged. The Friday cvenirg discourse 


will be by Prof. J. J. Themsop, F.R.S., on Becquerel rays and radio- 
activity. 


Transmission of Electrical Disturbauces,—The fol- 
lowing note from G. W. de 'l'unzelya:n reached cur bands just 
tco late for inclusion in our last issue: —“ As Mr. Rankin Kennedy’s 
difficulty, as set forth in his article on page 255 of the Erec- 
TbICAL liEviEW for August 15th, may be shared by other readers, 
it may be worth while to point cut that the fact of the electric 
waves, used in space telegraphy, resembling sound curves ratLer 
than those of light in their power cf passing round obst:les, in n» 
way militatcs against the accepted radiation theory. Souud waves 
yass round much larger obstacles than light waves because of their 
greater length, ret because of the fact that tbe vibration in a light 
wave is traueveree to the direction in which the wave front is 
fravellirg, while in a s'ucd wave it is mainly longitudinal, tor 
because light waves consist of vibrations of the ether, and sound 
waves of vibrations of ordinary n attcr. The ether waves ueed in 
signalling over the considerable distances recently achieved by 
Marconi are eevcral hundicd fcet in length, or some hundred thou- 
sand times that of light waves, and therefore undcrgo very much 
greater diifraction at the edge of an obstacle.” 


Obituary. —We reerct to learn of the death of Mr. 


Thomas Nevins, an American millionaire, whcse rame las been 
somewhat prominently before electrical men in this country during 
the lat few years because cf his connection, as promoter, with 
Eeveral e'cctric tramway and light railway undertakings. We may 
mention the Cheltenham and Cleeve Hill light railway which is 
row running, and the important C heltenkam, Stroud and Gl-ucester 
project which has attracted a good deal of attention lately. H» 
was born in Ireland sbcut 60 years ago, and at the age of 20 
emigrated to America, where he rapidly became rich through his 
dealings in railway, gas and industrial enterprises. For years paat 


the promotion cf light railways possessed greater attractions for 


him than other branches of business. 


Our reders will have learred with deep regret of the ead death 
of Mr. H. C. Digby Fearon, one of His Majesty's Inspectors of 
Factorics, which occurred cn the Wetterhorn on Wednesday last 
week. Ina note headed "Generating Staticns and tbe Fartcry 
Acts,” ELECTRICAL Review, July 25th (page 153), some remarks 


appeared as to the part played by the late Mr. Fearon in seeing 


how far the recommendations made by the Dangerous Trades 
Committee had bcen carried out in electrical works, alto some 
suggestions made by bim forthe better protection of those engaged 
in electricity works. Mr. Fearon, tcgether with his brother and two 
guides, were all killed by lightning. 


The Board of Trade and Railways.—It is announced 
that Colorel H. A Yrke, senior inspecting officer of railways, bas 
been commistioned by the Board cf Trade to proceed to America 
next month to report to the Board on the working of Ametican rail- 
wayr, includiug both steam and clcctric lines. ö 
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Correction.—In Mr. F. W. Davies's article on “ Arma- 
ture Core Discs,” on p. 301 of our last issuo, in the formula 


D; = (« -— 2 ju 
p 


it shculd bave been stated that p = the number of magnct poles. 


Calcium Carbide Reactions in the Electrie Furnace, 
—The July i sue of the Elektrochemische Zeitschrift eontaius an 
article by Gustave Gin, dealing with .tbe chemical reactions by 
which caleium carbide is formed in the electric furnace. M. Gin 

inte out tha’ free oxygen is always present in the gases contained 
in bo neighbourhood of the vertical electrode, while in the lower 
pait of the furnace, calcium in the metallic or gaseous cordition is 
to be found. The liberation of frec oxygen during tke reaction is 
the cause of tbc rapid consumptioa of the vpper electrode at tho 
poiat where it is plunged into the mixture of lime and coke, and 
ibis loes of carbon is not due, as is sometimes supposed, to oxidation 
by the oxygen of the air which may find its way into the furnace 
doring the testing operations. M. Gin explains the formation of 
free oxygen and of free calcium in the furnace during the produc’ ion 
of calcium carbide by the followiag equations: 


1, CaO + 2C = Cal, + O. 
2. CaC. + 2 780 = 3 Ca + 2 CO. 
J. m CaC, + n CaO = (m + n) Ca + Cin On 


These reactions occur at different temperature zones in the 
furoace, and it is considered probable that other intermediate 
reactions also take place, in accordarce with Van t’ Hoff's law—the 
reactions becoming more endothermic in character—as the zone of 
maximum temperature is approached. The above equations explain 
why it isalwsys necessary to employ more tban the theoretical pro- 
portion of lime, in order to obtain a eatisfactory yield of carbide in 
the electric furnace. 


Canadian Magara.—Qur Niagara Falls correspondent 
says :—" Contractor A. C. Douglass is getting along nicely with the 
construction of the tunnel for the Canadian Niagara Power Com- 
pany. This tunnel when completed will have a length of 2, 200 ft, 
and of the entire length only about 218 ft. remain to be opened. 
About 900 ft. from the wheel-pit and 1,300 ft. from te portal a 
shaft was sunk to the required depth. Then from the bottom of 
this shaft excavation has been carricd on in bath directions, so that 
between the pit and the shaft about 48 ft. are still to be removed, 
and between the sbaft and the portal there are about 200 ft. of 
tock to be taken out. Work is progressing from the face of the 
cliff at the portal as well as fromthe bottom of the shaft, so that 
good progress is made. Throughout the whole length of the tunnel 
the bottom bench is left to be taken out last, in order that the rock 
may be uscd in concrete and for filling. When started, the work of 
removing this bottom beuch will go forward readily. Both tle 
tucuel and the whecl-pit are to be "ined with brick throughout. So 
far as the tunnel is concerned, Contractor Douglass expects to etait 
laying brick about December, and this work will occupy the 
winter. Owing to the ice formation atout the Horseshoe Fall 
Curing the cold weather, the granite work at the portal of the 
tunnel will not be commenced until next spring. The whcelrit 
lias Ieeched a depth of about 600 ft., or one-third of its contcm- 
plated cepth. The sides are being channellcd, and ten cuts have to 
A si mzde, The length of this first tection of pit is about 


The Shop Ciubs Act, 1902,—An Act of come interest 
employers of labour received the Royal Assent on August 8th. 
5 to the preamble, it has been placed upon the statute book 
or the purpose of probibiticg the compulsory membership of un- 
feces thop clubs or thrift funds, and to regulate such as are 
M registered.” It was stated in the House of Commons by tho:e 
latino te the Bill that it had become a practice with some 
leni. of labour rot only to insist upon their workmen joining 
th op club attached to the employ ers“ business, but to compel all 
up Mo entered their service to resign membership of any 
b ian friendly Ecciety or clab, The Act under notice provides 
ae 1 that it tball b» an offence if any employer shall make it a 
his in sar employ ment :—(«) That any workman shall discontinue 
sini net diea of any friendly society; or (6) that any workman 
sho l b come a member of any friendly society other thau the 
in or thrift fund. Sec, 2 makes it an offence for any 
shall Jer to make it a condition of employment that any workman 
fund 50 a shop club or thrift fund, unless the shop club or thrift 
to the ee tered under the Friendly Societies Act, 1896, subject 
PEN Abi. of this Act, ard certitied under the Act by the 
qualify for Friendly Societies. A club or thrift fund, in order to 
S the oe 15 certificate under the Act, must (a) be such as to afford 
tribution tkman benefits cf a substantial kind in the form of con- 
those 107190 benefit; at the cost of the employer in addition to 
a ided by the contributions of the workman ; and (b) must 
anr.call p ermanent charecter, f. e., it must not be a society which 
any 1000 "i periodically divides its funds. Again, no member of 
provisions T or thrift fund shall, except in accordance with the 
In euch 1115 Sec. 6 of this Act, be required to cease his membership 
buh elu] MD OE thrift fund upon leaving the firm with which 
tuleg the He und is connected. Ia addition to observing the above 
poet Registrar must take steps to ascertain the views of tho 


workmen upon the question of granting a certificate. He must b3 
satisfied that 75 per cent. of the men are in favour of the establish- 
ment of a club before he grants a certificate. Furtber, provisions as 
to the rules to be observed by all such clubs are to be found in the 
tcbedule to the Act. If a workman who is a member of a shop 
club leaves his employment, he is to have the option of remaining 
a member of the club (in which case he is to take no part in the 
management thereof), or of taking the amount of his share of the 
fuade, which amount is to be ascertained by actuarial calculation. 
The Act has no application to railways, and it does not come into 
operation until January 1st, 1002. Looking at the measure from a 
broad poiut of view, it appes rs to place one more barrier between 
employers and employed. Under existing law, it is impossible for 
a workman to contract out of the Workmen's Compensation Act, 
except with the approval of the Registrar of Friendly Societies. 
The rew Act restricts an em) loycr in making terms with those whom 
he wishcs to have in his service. Numerous reasons suggest them- 
relves why an employer should cesire to have an interest in the 
shop club or tbrift fund to which his men belong. As a subscriber 
thereto, he caa exercise control over tke administration of tke 
fund; as one interested from both sides, be can sce that the funds 
are not used so as to encourage malingering ; and by prohibitirg 
membership of more than one club he can do much to prevent 
malingering. ‘The Act purports to deprive employers of all these 
privileges; they mus‘ take consolation from the fact that the Act 
only penalises them when they make certain conditions of employ- 
ment; it does not venture to take away the right of dismissal, which 
can still be exercised by every employer without stating any reason. 


Board of Trade and Tramway Reculations,—On the 
invitation of the Assistant-Secretary cf the Board of Trade, repre- 
sentatives of Corporations and companies operating tramways had a 
meeting last Friday with representatives of the Board of Trade and 
of the Home Otice at Whitehall Gardenr, Westminster. The subject 
of the conference was the proposed Board of Trade regulations, espe- 
cially with regard to carrying a red light on the rear of all cats. 
Mr. Young, of Glasgow, made the opening statement, and was 
followed by the representatives of Manchester, Newcastle, Liverpool, 
Cardiff, Hull, Lecde, &c., and also by Mr. Sellon, for the operating 
companies. It was pointed cut that at night clcctric tramway cars 
of tte present day present such a blaze cf light that a red rear light 
was quite unnecessary, and, further, that on account of the ado, tion 
on all large systems of distinctive route cclours, with lights at night 
coloured to corretpond, a regulation requiring a red light on the 
reat of every car would be so confusing as practically to do away 
with tke system of distinguishing route colours, which has beeu 
found so popular ard convenient wherever adopted. Mr Cunning- 
hame, as representing the Home Office, caid, that his Department 
kad no desire whatever to fetter cr barass electric tramways, but 
quite the opposite. Their idea, if it could be carried out, was to 
Lave allrcad and street vehicles catryiug a red light on the rear. 
He saw, however, from what had been put forward by this influential 
deputation that there might be a difliculty in making such a rule 
quite general, and in any case they would now consider whether 
electric tramway cars should be cxpected in the event cf such a rule 
as proposed being adopted. He mentioned tbat in any case, the 
Home Office would not deal with the rules applicable to Scotland, 
so that his friends from the North might have any lights which 
suited them, so fur as they were concerned.-—Glasgow Herald. 


Will,—The will of the late Sir Daniel Cooper shows a 
groes value of £150,531 23. 2d., including personalty of the nct value 
of £137,001 88. 8d. 


Appointment Vacant, — Shift ergineer for Duston 
elec'ricity works. 


THE CENTRAL STATION ENGINEER. 


MR. W. B. WoopuovsE, A.M IMechE, A. M I. E. E, has been 
appointed resident engineer at the Neptune Bank power station of 
the Newcastle-upon-Tyne Electric Supply Company. 

Out of 112 applicants for the position of assistant electrical 
engineer at Oldham, Mr. S. CazEaAN, of Rochdale, his been 
appointed. 

Mr. A F. DowbEN, of Soutbampton, has been appointed junior 
shi't engineer at Croydon ele: tricity works. 

Mr. Wat. Tuowsos, of Paisley, has been appointed manaver cf 
the Gas and Electricity Works at Kendal, at a ealary of £225 per 
annum, with house and taxes free. There were 37 applicants for 
tke post. 


— ꝶuu— — eee — 


NEW COMPANIES REGISTERED. 


Slough and Datchet Electric Supply Co., Ltd. (74,605. —This 
company was registered on August 12th, with a capital of 450,000 in £1 shares 
to carry on at Slough and elsewhcre the business of an electric lizht and power 
company, to construct, lay down, establish, fix, and carry out all necessary 
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cables, wircs, lines, accumulators, lamps and works, to generate, distribute and 
supply electricity for the purposes of light, heat or power, and to carry on the 
business of manufacturers of and dealers in all apparatus, goods, appliances and 
things used in connection with the above, electric launch and electric carriage 
builders and fitters, &c. The first subscribers are:—H. L. Prior, The Priory, 
Datchet, J.P., with 500 shares; T. Moseley, Bangor's Park, Iver, Bucks., J.P., 
with 500 shares; H. R. de Salis, Ivy Lodge, Iver Heath, Bucks., J.P., with one 
share; A. A. Somerville, Eton College, Windsor, assistant master, with 500 
shares; E. Riley, Marton, Bucks., gentleman, with one share; A. B. Thornton, 
Bank House, Windsor, banker, with 500 shares; A. W. Shipley, River Bank, 
Datchet, brewer, with 500 shares; C. C. Higeins (Capt.), Ep n Park, Slougb, 
with 500 shares; and C. J. Jackaman, Hightield, Slougb, C.E., with 500 shares. 
Minimum cash subscription, £12,100. The first directors are T. Moseley, 
H. L. Prior, A. A. Somerville, A. H. Thornton, A. W. Shipley, C. J. Jackaman, 
and C. C. Higgins; qualification, £500; remuneration, £400 per annum divisible, 


after payment of 4 per cent. dividend. Registered office, 11, Mackenzie Street, 
Blougb, Bucks. 


Worcester Electric Traction Company, Limited (74,698).— 
This company wes 0 ra on August 22nd, with a capital of £120,000 in £5 
thares, to carry on in the United Kingdom, or elsewhere, the business of 
electrical engineers, electricians, carriers of passengers and goods, Xe. The 
first subscribers (each with one share) are:— C. H. Godward, 194, Park Road, 
Crouch End, N., secretary; R. N. Gray, Donington House, Norfolk Street, 
W.C., secretary; F. C. Cocking, Norfolk Villa, 69, Friern Road, Dulwich, 
registrar; C. L. Robertson, 48, Bullingham Mansions, Kensington, W., director; 
H. Collbourne, Donington House, W.C., secretary; G. E. Medhurst, $08, Dul- 
wich Rise, S. E.; secretary; and H. Wingsford, 77, Queen's Road, Wimbledon, 
S. W., secretary. No initial publie issue. The number of directors is not less 
than three nor more than seven, the subscribers are to appoint the first: 
qualification, one thare: renumeration, 47 per annum each, to be increarcd 


according to profits. Registered office, Donington House, Norfolk Street, 
Strand, W.C. 


Stock Exchange Notices.—Applications have been made 
to the Committee to appoint a special settling day in and to grant 
a quotation to—Calculta Tramways Company, Limited.—Further 
issue of 35,000 shares of £5 each, £2 10s. paid. Also to allow the 
following tecurities to be quoted in the Official List :—National 
Electric Wiring Company, Limited. — 100,000 ordinary shares of £1 
each. National Telephone Company, Limited.—£1,000,000 
preferred stock, in iieu of the 200,000 preferred shares of £5 each, 
Nos. 590,001 to 790,000 now quoted. 


TRAFFIC RECEIPTS. 


| 
Receipts for Miles 


| a . or This Last 
| , Inc. or , Inc. or This Last 
| Am'nt. dec. Am' nt. dec. year. year. 


e ala 1 
| | £ £ ' £ 


Blackburn Corp. Trys. .. Aug. 22 704 — 59 18,315 + 3,365 12} 134 
Blackpool and Fleetwood „ 23 1,9912 —509 10,561 — 1,263 72 | 74 
Bristol Trys. & Car. Co. „ 22 4,995 4872 goma 6 = — — 
British Elec. Trac. Co, :— i 
Devonport be TE ogg IO 516 4+4 92 13,898 + 490 5 5 
Dudley—Stourbridge.. | „ 15 89 +106 24013. + 3,286. 183 1 
Gateshead Vs "NP 15 BZG 4205 23,378 + B,€FO 104 . Ni 
Gravesend e Sate ae 15 219 — 513 — 33 — 
Greenock—Pt.Glargow ' „, 15 709 4528 15.971 + 9,043 71 Th 
Hartlepool à E „ 15 b 4118 8,175 + 997 67 4 
Kidderminster .. „ 15 110 4 9 4.021 4 16 4 4 
Merthyr .. , s „ 15 208 — 85 6,609 — 1,2: 8 3 
Middleton 95 T » 16 336 — 6.107 — 814 — 
Oldham Ashto ee n: 19 628 + 50 36,899 + €R 8 8 
Pole m 15 8 4 42, 8108 — 115 8: 
Potteries 955 . „ 15 1,389 7184 47,299 + 1.855 28 281 
Southport r 428 7173 8,020 + 2,770 52 H 
South Staffordshire. „ 15 698 — 78 25,126 + 315 a 224 
Swansea .. m T » 15 555 — 18! 15,224 + 1,168 5 
Taunton.. „ 15 1600 — 2 143 = 11 — 
Tynemouth... vu » l5 505 +118 9,223 +  Ft6 3 8: 
Wolverhampton Dist. „„ 15 274 +177/ 5,688 + 3,03 10; 4 
Weston - super- Mare.. » 13 357 -— 8,271 — 2i „ 
Central London Railway „ 23 65,4892 + 73 | 51,562 + 4,906 6 6 
City and 8. London Ry. „ 94 2,645 4918 22,141 4 7.582 64 4 
Doncaster Corp. Trys. ..! — — — 716 — 53 
Dover Corporation 8. „ 23 821 — 15 7,9771 + 103 83 8 
Dublin United Trys. ... 22 4,946  —390 39,76 — 1,025 46 46 
b 


Glasgow Corp. Trys. .. 
Liverpool Overhead Ry. 
Newcastle Corp. Trys. .. : 
Sunderland Corp. Trys. | » 24 


— | 
a| 1,670 psum 184038, — 946 à 
Án — "X | : 


East Ham Tramways .. 25 28 191 — 12 — | 
| | 

| 
1,36 | —1%6 | 25873, + 9,098 173 | 174 


STOCKS AND SHARES, 


Wednesday Evening. 
WirH Console weakened by influences alien to the market as a rule, 
there has come something of a check to general investment business. 
The Home Railway department finds it difficult to prevent 


relapses in the presence of flat Consols, and although the traffic 
returns are good. on the whole, no public support is accorded to 
stocks in this section. But electric securities form, as they frequently 
do, the exception. In the telegraph market business shows signs of 
broadening out, but electric supply descriptions are à little quieter, 
while the tendency of prices keeps good. Rather more trade is 
passing in some of the industrial shares, and a few rises are the 
res ult. 

City and South London Ordinary is a point to the good, and now 
that Waterloo and City is marked ex div., buyers may be tempted 
by the comparative cheapness of the quotation. A 3 per cent. 
stock at 92 pays £3 7s. 6d. per cent. on the money invested, and 
with security as good as the Waterloo and City, it is possible that 
attention may be again directed towards it when the gilt and silver- 
edged markeis return to something like a normal cordition. The 
small amount of the stock—there is only £540,000 of it—precludeg 
any active market, but when the price begins to move, it generally 
does so by points at a time. 

Incidentally, it may be noted that Lancashire and Yorksbire 
Railway stock has risen this week upon the strength of the com- 
paby's reported determination to electrify that part of ifs line which 
runs between Manchester and Liverpool, with a view to meeting 
the competition threatened by the mono- rail. It seems a pity that 
the great steam lines should refuse to move in the matter of electric 
traction until forced to do so by the appearance of mere enter- 
prising spirits. ` 

London United Tramways 4 per cent. Debenture is changing 
hands at a slicht fraction below 110, while the 5 per cent. Preference 
thares keep at £11. The partly-paid are quoted at 8}, which is 15s. 
premium, as against the £1 premium of the fully-paid shares. 
Dublin Trams at 12 are a very quiet market, and business in them 
on both rides of the Irish Sea bas become reduced to a minimum. 
British Electric Traction Preference bave ecored a small rise, and 
row ttand at 127. British Columbia Electric Railway Preference, 
although quoted at 91 to 92 in the Official List, are really weaker, 
and cellers have hard work to get a bid of 9. It is the sending-out 
of these fancy figures which drags the Stock Exchange Official List 
into disrepute, and cauecs the investor to regard its pages with 
more ecorn than it deterves— which is eaying a great deal. Great 
Northern and City Preference, at 83, are a shade easier, there beirg 
a seller of 100 or 200 shares in the market, which is at all times a 
limited one. 

Notwithstanding the apparent lack of variation in the electricity 
supply list, there are several prices really harder than they were a 
week ago. Charing Cross Ordinary bave recovered from their 
previous dulness, and are again 93. The City Undertaking Pre- 
ference keep about 3 discount to par. Chelsea Ordinary have also 
improved fractionally, a buyer of the Preference turning his atten- 
tion to the former when he found he could not get what he wanted in 
the latter. There is a better tone in Kensingtons, but it takes an order 
in a very small numberof shares to move the price of these. Nothing 
further bas transpired with regard to the probable upshot of the 

Metropolitan Electric case, but the recent telling is over, and the 
price is actually better, although nominally unchanged. : On the 
other hand, Notting Hill shares have receded a trifle upon a small 
parcel coming in for kale, and London Electrics lost tome of that 
unusual strength which they displayed last week upon the issue of 
the company’s report. South Londons are rather wanted, and 80 
are Electric Constructions; the Debenture stcck shows a slight im- 
provement. 

A feature of the last few days bas been the steady demand for 
some cf the little-known best provincial electric supply shares. 
Dealing in these is necessarily a matter mainly of negotiation, but 
just recently the inquiries have all had purchases as their object, and 
a fair amount of business is doing in them. Quotations remain 
tteady, with no sensational change. 

In pointing ont that Globe Telegraph and Trust issues are harder, 
the Preference quotably so, an indication is given asto the tone of the 
telegraph market altogether. Eastern Ordinary bas at last been put up, 
although only to the extent of 1 per cent. The ridiculously wide 
margin quoted in tbe Official List does not, however, give à fair 
idea of the real price, which is about 124. Fastern Extensions 
have failed so far to move in sympathy with tke other stock. Cuba 
Telegraphs again improved their position, and Commercial Cable 
displays a five-dollar rise, following upon the way in which Wall 
Btreet is putting up American shares of all kinds. Submarine 
Cables Trust Certificates arc unchanged, and Anglo-American De- 
ferred even fell 1, upon realisations by some proprietors who were 
thankful to get out upon any activity. Direct Spanish Telegraph 
Preference are dull at 74. One or two of the National Telephone 
issues have hardened a little, Third Preference merely recovering 
last week's relapse. The better tone for telegraph stocks prompted 


an inquiry for Telegraph Construction shares, and a rise of £1 has 
ensued, 
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Business Jone 


Btock 
Closing Closing 
Present or en 
ime "- sare) mela dte m Ni . | ee | oe Sa 
1899. | 1909. | 1901 Highest. | Lowest 
$2,300 African Direct Telegra ph, 4 V Debs. ITI eee see 100 ees eee 98 — 102 ese 00 
25,000 | Amazon Telegraph 00. e shares, Nos. 1 to 25,000 . e. | 10 ed e 34— 4i LL 
119,7007| Amazon Telegraph 5 1 5 ebs., Nos. 1 to 1.250 Red. ». | 100 ies 70 — 80 . Ir 
804,720 | Anglo-American a i te EN vas ens T we» Stock 73/6 | 3i 61s. | 47 — 50 e — 
8,097,640 Do. do. 6% Pref. es 0S . Btk 8 Y | 6 6 % | 92 — 94 93? | 92 
$,097, Do. do. Deferred er Stock £1 78. 5s. 2s. | 74— 8 75 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... ee ane 8 5 47 5 5 | 341— 42a e 
12,388,900 Commercial Cable ace ; 3100 8 Y 8 25 1 8 & 155 — 165 T 
174,029] Do. do. Sterling 500 year 4 % Deb. Stock Bed. Btock| ... | . | . 95 — 97 96h | 53) 
16,000 Cuba Telegraph 0 eee eee eee 00 tee 10 7 y 4 4:96 4 % 5 = 6 2 5 
6,000 Do. 10 95 Pref. .. de. ees. . Xe aq MO D ees Pose: . ]194— 134 138 12] 
12,991 1 Direct Spanish Telegraph  ... ses - vee - 5 41 4 75 | 2$— 34 EN T 
6,000 Do. do. y 4 Oum. Pref, eoe eos eee 5 eos ces eee 7$— 8} 735 see 
60,7101; Direct West poen poen on * Web. T „ 20 815 34% | 3196 10 — 11 T s 
Direct Wes able, 4 Deb, within 
96,300 Nos. 1 to 1, 200, thin | 100 ees see eee 99 — 102 ose 
4,000,000 | Eastern Telegraph, Ord. Stock eo e. Stoki 7 951 7 Y 7 G [117 —127 122% | 119] 
1,980,807 Do. 3 Pref. Stock eee eee see 100 eee eee eee 87 oe 90 893 88 
1,492,268] Do. Mort. Deb. Stock Red Stock A 2. [i8 —112 1081 
000 | Eastern Extension, 33 and China Telegraph o | 1072,79, 7 95 | 114 — 123 113 114; 
720, 000 Do. 9 5 fren 101 * Stock TA — 7 —112 - 
Hastern an can egraph, 4 3, Mort. Deb. | = 
00, 000. Nos. 1 to 9,000, red. 1909 100 | 52% i 98 —101 
$00,000] Do. 4 & Reg. Mt. Debs. (Mauritius Bab.) 1—6,000 | 25 is 100 —1(3 = 
180,237 | Globe Telegraph and Trust .. ee ese % | 10 | 58% | 58% | 5176 | 9 — 10 98 91 
1 NM eu ao " 6 % Pref. i ee 10 T "y 5 4 124 — 134 134| 12j 
A orthern Telegraph, of Copenhagen 10 |12 15 15 % | 25 — 2 en 
70,000 J Halifax and Bermuda Oable, 4j P ist Mort. "Debs, j 100 99 — 102 , 
within Nos. 1 to 1,200, E t e Ut 
17,000 | Indo-Esropean Telegraph 25 110 X 10 95 110 95, | E8 — 42 $ 
100, 0007 London Platino-Brasilian Telegraph, 6 % Debs. . . | 100| ... sae 102 - 1€6 å 
72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 72, 680 .. 1 | 2 f i— 4 e 
66,499 Do. do. do. 5% Pret., Nos. 1 to 86, 2 1|5 1— 1 
983,333 | National Telephone, Pref. Stock es ses 100 | 5 59$|572 92 — 96 944 | 92% 
200,000 Do Pref. shares vis ess 2] esi 83 39 | 48— 4i T. ies 
1,966,667 Do Def. Stock i s iss s. | 100} ... 60 |64 xd| £4 — 58 b6} | *5 
15,000 De. 6 Cum. ist Pref, T eee [TI 10 6 6 6 11 — 13 ee . 
15,000 Do. 6 s$ Orm. 2nd Pref. ... 10 | 6 6 6 10 — 12 : 
250,000 Do. Non-cum. Ard Pref., 1 to 250,000 | 5 5 5 5 44— 5 
3,000,000; Do. " Deb. Stock Bed. m .. |Btock| 83 9i 34 95 — 88 s T 
500 Do. 4 95 Deb. Stock Red. 100 4 4 102 —106 . eee 
171,604 | Oriental Telephone and Elec., Nos. 1 to 171,504, ally paid 115 %/ 6 6%!) H—1g5 480 
100,000 Pacific and European Tel., 4 X Guar. Debs., 1 to 1, amie .. | 100 | ... sie — | 99 —102 si T 
11,839 Reuter, ove eee eee eee If 8 5 y 4 § % 5 y^ 6 = 7 18 oe 
8,803 | Submarine Cables Trast se vis bis ees Oer. 1110 —120 1124 
000 | United River Plate Telephone e 5 7 P7774 — 52 5885 
000 Do, do, 5 95 Cum. A bd Nos 1—40 000 5 " ves 41— 5 as E 
179,9471 Do. do. b % D eee TT Stoch eee 0 0 (1 ud 104 oe eee 
155,600 | West African Telegraph, 5 Y Debs.... "s 100; .. « {100 --103 e m 
80,008 | West Coast of America, Nos. 1—30, 000 and 58, 001—858, 008 24 | .. EN a i- i i 
1580,00 Do. do. 4 % Debs, 1—1,500 gua. by Bras. Bab. Tel. 100 | ... | — | 97 —100 $ 
307,930 | Western air iir Ltd., Nos. 1—207, 990. vei . 107 7 9 95 | 114 — 123 1176] ll 
15,000) Do Debs. 2nd series, 1906 TI 100 50 eee "T 101 —104 Ves 
848,777: Do, do, ‘ Deb. Stock Reel. 100 . | 97 — 100 974 
West India and Panama Telegraph .. .. | 10| 89511 % : ł— 3 p 
$4,569 Do, do, do, 6 $- Oum. Ist Pret... | 10 4$- 53 
4,669 De. do. do. Oum. 2nd Pref... | 10| ... : 9— 4 
80,000; Do, do. do. 5 * Debs., Nos. 1 to 1,900 | 100 | | | 99 —102 | 99 —1L2 | | : 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.  ... ET es i— 4 i— 4 » T 
100,000 4195 Ist Deb. Stock, Prov. Certa. | 100 103 —106 103 —1(6 isi s 
19,661 Brompton & Kensington Elec. Lt. Bup., Ord., 101 to 19,761 | 51699169 1893; | 94- 10 94— 10 un 
20,000 Do. do. 7 Y Cum. Pref.... b 94- 10 94- 10 9? 
60,000 Charing Cross and Strand Mlectricity Bapply .. | 5 9 1 9 10 3835 - 9 9 — 93 9g 
50000 Do. do. do. do. 4 Cum. Pret | 5. 51— BR | 5») — 58 | „%% 
prom Do. do. do. 4% Deb. Stock Red. | 100 | ... | .. | . [C5 —167 105 —107 | 106.] .. 
deed "Chelsea Electricity Bupply, Ord. - 5,675,519 | 51— 5i 51— 52 OE axe 
150,000 Do. do, do. b Det. Stock Bed. ... |Stock| .. | .. | . 109 —112 109 —112 S " 
E] City of London Electric Lighting, Ord. 4,901—110,579... | 10 4 0 7 5 9 — 10 9 — 10 93 
Do. 6 95 Oum. Pref., 1 to 40,000 . 10 | 6 6 e. | 12 — 13 12 — 13 1? 128 
40 000 Do, 5 4, Deb. Stock, Berip. (iss. at £115) ‘all paid ws «ae AL cans —. [122 —127  |192 —127 a p 
200,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid 100 | .. | .. . 102 —105 103 —1(6 105 | 103 


40,000 | County of Lond. & Brush Prov. Eio. com E ,Ord. 1—40,000 | 10 | 4 4 $ 4% | 8)— 23 | 81— 93 
2,000 | Do. do. do. 40,001—60,000 | 10 6 6 x 

400,000) Do. 43 & Deb. Stock, EA Certa (all paid) Rd.. | e . ]|109 —112 109 - 112 : 
en FERMO lec. Oorp., Ord. Shares bes aes 56 7 17 95 | 61— € 6i— €i 68 61 


? . "X 6 % Cum. Pref. ee eee eov TII eee TI 6 — 64 6 — 64 61 
py è Do. 41 * det Mort Deki Stock. m CAE ice 2 on 108 
’ ensington and Lag e Electriv, Or T oe 1 0$ — 11 103 — 11 iz VE 
on London m is do. 4 €, Deb. Btock eru ies qs Sed ieee 101 ciu T 
7 2 ectric bis x Mais cnm Limited, Ord. eee eee TP 18— 2 11— 13 2 li 
19,340 priy do. 6% Pref. | 5. os i» 5 — b | 4B- 5] 0A 5 ‘ 
£50,000; De. 40 do 4% 1st Mt. Db. Stock Bd. Stoch. . 26 — 99 6 — 99 97 | .. 
x Moiropolitan Electric Supply, 101 to 62,500 E » 1065 P 6 & | 68% | 15 — 16 15 — 16 152159 
Mortgage Nr eal Btock | e | ou. - —. (108 —112 608 —112 € 85 
$60,000 Do. 94%, Mort. Deb. Stock Bed. . Stock.. .. |9) —102 | 99 —10? 
8,652 | Notting Hill Electric Lighting e". we | 10/7 7% 6 7 133 — 144 81 — 14 143132 
40,000 | St, James's and Pall Mall Eloctric Light, Ord. ase 5 143% [143% 14) 144— 154 | 144— 15) 15 
Do. ng 7 96 Pref., 20,081 to 406,080 5 7 79517 € 8)— 9 82— 9} 9} " 
150,009) Do. 83 % Deb. Stock Bed. ... | 100 jas 908 €: 97 —1C0 97 —1:0 iin a 
2 dmith&sid Market nu Cappy, Ord. : ote [2 [LI b tae “Oe eee 1$ — t 3 12— 7 eee nee 
50,000 Do. do. 4% ce one ese "e eon eee re. 80 M K^ 80 — 90 
rr South London Electricity Supply, Utd. Mel tea E | 214 — |, 9)— 3 Au 
109,518 Saat Blectric Sepply, Ord. — Ae 5 ha% hoig hoi | 11 - 12 ll —12 ne Th 
| ehr hoia hoig lu 2 fuu | gly 
Subject to Pounders Shares. t Quotations on Liverpool Stock Exchange. 
Unless 1 70 Dividends in deterred share warrants, profits being used as ca 
Dividenda pred 110 jen Lin consisting of tbe lateer — gery one year and the first part HU ihe next, j = 
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SHARE LIST OF ELEOTRIOAL COMPANIEB.— Continued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Closing Closing Business done 


Present 
Ius. pound Augus athe | Trg. ib. Aug. Ain. e, 
Hl chest. Low 
20,000 | British Aluminium Cum. Pref. ... ji - 4— 5 4— 5 m pon 
800,0007 Do. do. 1st Mort. Deb. Btook Bed. eee 83 — 88 83 — £8 a aa 
62, 074 | British Electric Traction - iis Vis eos «e. | 10 8 % 9 * 9 9 124— 133 123— 133 13 125 
90,000 Do. do. 6 Y Oum. Pref. 985 ie. e. | 10 .. | 124— 12$ | 124— 13 1233] 193 
600, 000? Do. do. b % Perpetual Debenture Btock ... Stock 124 —127 |124 —127 1254 | 125 
70,000 an Insulated Mer rr eas - - m — | 5 90 * 15 * 10 * 71— a 71— 73 u " 
70,000 6 Cum. Pref. see ses 500 5 ITI TIS "TT! 51— 54— 6 0 FS 
50,000 qBrowett Lindley & Co. 1899), Ord. es T ss] 4| .. 8 . | 13s. to 1 13e. to 15s. . e 
50,000 q 6% Cum. Pref. oes 900 41 eee 6 eee 16/6 to 17/0 16/6 to 17/0 one see 
105, 791 Brush Elecl. l „ Ord., 1 to 105 ,731 too eee eee 2 ste 5 Nil 11— 18 11— 12 (Ty) eee 
150,000 Do. . bo ux. 6 Pret eee eee 2 6 6 3 96 14— 2 11— 2 eee ‘va 
125,0007 Do. 4 ber b. Stock. . Stock .., is .. |162 —105  |102 —105 
125,0007 Do. do. P . 2nd Deb. Btock [III Btock 93 — 98 93 — 98 eee eee 
80,000 Oallender’s Cable DES LEL dh 8 Nos. 1—30,000  ... b 15 * 15 * 20 * 151— 163 | 154— 161 161 | 154 
40,000 Do. do. 5% Cum. Pref. si 5 .. m ae 51— 6 51— 6} val 57 
90,0007 Do. do. 41 95 1st Mort. Deb. Btock Red ... Stock ... ii 109 —113  |109 —113 " xx 
1,969,800 | Central London Railway, Btock wes ess we. [Stock] ... en 4 v 103 —1€6 xd|103 —108 105 | 104} 
440,100 Do. do. 4% Pref. Stock. .. Stock s 4 951104 — 167 xd|104 —107 106 | .. 
440,100 Do. do. Def. do. . [Stock] m 4 95/1103 —106 {103 —106 1654 | 105 
855,000 | City and Bonth London Railway  ... ves E Stock 123%) 119 5| 2 71 — 73 72 — 74 731 | 728 
64, 000 5 Oo., * J; let Mort. Reg. a i gee : 8| 74%) 8 %| 735 ?4— 3 xd} 24— 8 T " 
i 0 í o 
100, 0002 { £100, and 901 to 11 ,000 of £50 red [IIl eve mr 00 101 —106 y^ 101 —106 y^ Try "TT 
99,961 Edison & Bwan Utd. Bl. Legt., “ A” shares, £3 pd. 1 to 99,261 56 23 wii t— 8! i— 9 - m 
17,199 Do. do, do. "A" Shares, 01—017,139 ... 5| 6 21 700 14— 2% 11— 23 i 5 


844,0231 Do, do. do. 4% Deb. Stock Red 100. 74 — 78 74 — 78 „. 
100,000! Do. do. 5 2nd Deb. Stack Prov. Certa. an pd. 1b .I 178 — 83 73 — 83 | 


112,100 | Blectric Construction, 1 to 112,100 ... és wer 2| 6% 6% 6% 17- 23 12— 2 
81. 990 Do. do. 7 Cum. Pref., 1 to 91, 390... 900 2 ry eee eos 24— 3 24— 3 25 "T 
182, "5002 Do. do. 4 Perp. Ist Mort. Deb. Btook eee Stock eee D eee 98 —161 99 —102 one T 
18,000 | General Elec. Co. (1900) 5 J Cum. Pref. ... — . | 10] .. 5 & 5 & 92— 102 | 99—103 ME IN 
150,000 Do. do. 4% Mort. Dh. one [Stock]... 80 99 — 102 | 99 —1C2 TN are 


85,000 | Henley's (W. zn Telegraph Works, us ee - - 5 | 15 95| 20 20 %| 16 — 17 16 — 17 163 | .. 
85,000 Do. do. a2: ur eec b 43% 4i eee 51— 52 §3— 52 58 TT 
50, 000] Do. do do. 44 Mort. Deb. Stock... Stock]  ... $us e. [111 —115 111 —115 jis ses 
50,000 | India-Rabber, Gutta-Percha and Telegraph Works T 10 10 Y 10 € ... £0] — 214 201— 213 202 | ... 
900,000 {Li Do. 1 o SS ad n Hi lst ort. Deb eee eee x 17 T 11% 100 —103 100 —103 T "Tm" 
500 verpoo er way, eee TP TTE 92 8 14 474 — 4i : 4Agd— 41 TD TT] 
10,000 || Do. do. Pref., £10 paid ees «e | 10| 5 bas S 9$-- 10} 91— 10} ves A 
7, 500 Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 ... æ | 10| .. in ^. | 144—151 144— 15} T s 
$Rosling & Fynn 6 y 4 Qum. Pref. @oe eee 900 eee £1 eve 6 0 19/0 to 20/0 „ PTT eee 000 
87,350 Telegraph o and Maintenance ... s oe | 12 |15 as 20 Y 37 — 40 38 — 41 39} | 382 
150,0007 Do. Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 100 .. |102 —105 102 —105 Tm "m 
840, 000 Waterloo aa ty Railway, Ord. Btook ... .. — . 100 8 & 3 € 3 J 90 — 93 K4 90 — 93 Het 
| 
t Quotations on Liverpool Stock Exchange. $ Unless otherwise stated all shares are fully paid. From Bradford Bhare List, 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY sa akc 


Nae d Telepb Conatruction and Mainten Oldb Ashton, ectric dy 
Naito Rlecirio free Wiring, i. . be, . fe gef. id pd.) 108-108. 


* From Bhmipgbsm Bbare Liet $ From Manckester Share List. Bank rate of cat 3 per cent. (February 6th, 1902). 
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MARKET QUOTATIONS, Wednesday, August 27th. 


——— — —— — 


CHEMICALS, &c. | This pn | Last Weed Ine. or Doo. | METALS, &o, N | [This : week, Last ERES Inc, or Doe. 
a Acid, Hydrochloric +». „ per ost. 5/- bj- ee | Copper Sheet ee ee „ per ton £69 £69 T 
a „ Nitric $2 $n Per cwt. 22). 22/- | ee 9 » Rod „ per ton £69 £69 T 4, 
& „ Oxalio  .. «+ of per ot. 82/- 82/- „ Eleotrolytio) Bars .. per ton £68 £68 " : 
a „ Zulphur lo. «+ perowt. 5/6 | 5/6 t n " Sheets .. per ton £75 £75 " a 
a Ammoniac, Bal per owt. 42/- 42/- E " " Rod +» per ton £68 £68 T * 
2 Ammonia, Muriate (erystal).. per ton £88 10 £88 10 e " " H.O, Wire per lb. Bd, 8d, ee 3 
. per ton £80 | #80 f Ebonite Rod ,. - 5 „ per Ib. B/- Bj- 
= Bleachin powder * .. per ton £1 £1 f 4, Sheet ee - ^. per lb, 5/- 5j- à 
a Bisulphide of Carbon .. „„ per ton £15 £15 n German Silver Wire ee e+ per Ib, 1/6 1/6 * 
a Borax x ee e? „ per ton £18 £18 h Gutta-percha fine . 60 „ per lb. 870 87 à 
a Bensole 12 00 NE T „ per gal, 1/- 1/- h India-rubber, Para fine se e+ per lb. 9/1 8/1 
a Jee - „ per gal. 5/6 5/6 í Iron, Charcoal Sheets per ton £18 £18 " 
a Copper gal hab T „per ton £19 £19 („ Pig (Cleveland warrants per ton 53,2 52/2 ins. 
e Lead, Nitrate. Per ton £24 £24 i n — edens according to size per ton From £11 | From £11 s 
- un White Sugar .. . porton £81 £81 „ Scrap, hea „ per ton 47/6 to 50/- | 47/6 to 50j- 
82 emp oe ee „ per — a ar - $ 4, Wire, I No. B „„ per ton £z 15 i F 6s 
a Methylated Bpirit ber ga ec 26 1126 
a Na hiba, Solvent (90% at 160° Q), per gal, 6/6 5/8 id 9 Lead, English Ingot oo ee per ton 1^5 = | 
. a Potash, Bichromate, incasks.. per! Bd, Bd, ee Bheet - „ per ton 
„ Oaustio (15/8096) +» per ton £24 £24 T ^ Manganin Wire No, 28 „per lb. 
a „ Bisulphate ee „„ per ton £85 £85 (c g Merc > Per bot. 
eBhellac  .. „„ per owt, 109/- 109/- T d Mica (li original cases), small .. per Ib, 
a Bulphste of Magnesia. . per ton £4 10 £4 10 d „ T " medium per lb, 
a Bulphur, Sublimed Flowers .. per ton £8 5 £6 5 bo d per lb 
- " Pope - „ per ton 26 19 £5 19 ee p Phosphor Bronze, p plain — per Ib, 
Lum „ per ton £5 £b - p - rolled bars &rods per lb. 
s Boda, Caustic (white 0%) >> per on 41015 #10 16 I p " strip & sheet per Ib. 
6 n Ory B. «8 „„ per ton £8 £8 ec o Platinum a pero 
a Bichromate, casks .. per ib, 244, 24d, 90 p Silicium Bronze Wire .. per lb. 
Steel, Magnet, acc'd'ngtodesc'p'n per ton 
METALS, & à LL] u in bars ee ee 
Tin, block ,. er ton 
b Aluminium Ingots, in ton lots per ton £148 £148 ee dro. e c; |t D 
È " Wire, in in ton lots per ton £234 £224 ee 9 " foil .* ee ee per lb. 
b Sheet, in ton lots per ton £191 £191 * = » wire, Nos, 1 to is 5 „ per Ib. 
p Babbite’s metal ingots per ton |£40 to £140 440 to 4140| — .. p White Anti- friction Metals — 
Brass (rolled metal F to 19") basis per Ib, d. bad. e “White Ant" brand. .. per ton 
I ed) +. oe Per id. d, id. * j Yarns, 2/105 Grey Cotton, on sp'la per Ib, 
ed p iona drawn) . per ib, id. ` - j 6 loa. Flax ..  .. „ per Ib 
" oea e per Ib, 7d. 7d. . j » Spe bs, Russian . per lb, 
e Oo boot br braced e+ per lb, = d, , f n IO is. Russian, single .. per 
drawn] .. per lb, " 9d. ef l » — 180 lbs, Jute rove .. „ per ton 
g Copper Bars (best selected) se per ton £69 £69 T Zinc, Sh d. (Vielle Montagne bnd.) per 


a Messrs. G. Boor & Co. boone Rubber, G.-P, and 'Teleg. Works 


b The British Aluminium Co., Ltd, g Messrs, James & Uy e. [Co,, Ltd 
Quotations |» Messrs . Thos. Bolton & Sons, Quotations ^, Messrs, Ed & Co. $ ' | Quotations 
-— JE Messrs F, Wiggins & Bons. supplied, ul Messrs Bolling & Low Lowe, supplied by 


s Mesara Frederick Smith & Co j Mesers wem H, Hindley & Oon, itd, 
2 27 "EE ee X1.:.2 La. X. FSI. . . „ 4 oCty-M * MS PALA uem a 


‘moderate distances. The necessary height 


THE MARCONI STATION AT CAPE!BRETON. 


Tug Scientific American of August 9th contained an illustrated 
article on the new Marconi station for telegraphing across the 
Atlantic. The European station is situated at Poldhu, Cornwall. On 
the American side of the ocean the station used in the original experi- 
mental work was erected on a lofty point at the entrance to St. John’s 
Harbour, Newfoundland ; but on account of the opposition of the 
Anglo-American Telegraph Company, Marconi abandoned that eite, 
and selected two new locations, one on the easterly coast of Cape 
Breton, Nova Scotia, and the other at Cape Cod, Massachusetts. 
The station at Glace Bay, Cape Breton, is located on & promontory 
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ONE or THE 215-FT. TOWERS, SHOWING DETAILS OF 
CONSTRUCTION. 


of land, whose surface lies about 70 ft. above mean high water. The 
plant consists of four huge towers for carrying the vertical wires, 
and a group of one-storey buildings arranged at the base of the 
towers, in which are contained the powerful electrical plant which 
has been specially constructed for the station. The four grest 
towers, as shown in the illustrations, take the place of the familiar 
single mast that is used where transmission is to be conducted over 


DiadhAM SHOWING METHOD OF GTRÍNGING THE 150 
AERIAL WIRES AT THE MARCONI CAPE BRETON STATION. 


for the vertical wires 


has been attained by the erection of four braced wooden towers, 
each 215 ft. high, at the four corners of a square which measures 
about 200 ft. on a side. Each tower consists of four legs, built up 
of 3 x 12-in, plank, the legs being braced together on each face of 
the tower by 3 x 9-in. braces. The planking of which the legs are 
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built is laid up so as to break joints as much as possible, and secare 
the approximate strength of a solid 12 x 12-in. stick. The legs 
are spaced 30 ft. from centre to centre at the base, and 9 ft. from 
centre to centre at the top platforms. The foundation of each tower 
consiste of a mass of concrete formed in a hollow square, in which 
are embedded the 12 x 12-in. sills and the first panels of the 
lateral bracing. In section this concrete mass is 6 ft. in width by 
8 ft. in depth, the external dimensions of the foundation being 
36 x 36 ft. and the internal dimensions 24 x 24 ft. 

The experience obtained with previous attempts to carry a set of 
lofty aerial wires, more particularly that at Cape Cod, which was 
wrecked in a heavy gale, proved that the weakest feature in those 
structures was the system of guy-ropes with which they were held 
in position. The fall of the Cape Cod structure was due to ihe 
parting of the extreme weather guy-ropes, the method of tying the 
towers adopted having been such that practically the whole gtrain 
fell upon a few stays. In the present case the towers are tied in 
such a way that the stress on each tower will be tranemitted directly 
to its own set of cables, every one of which will be doing useful 
work. The wires are carried from three points on the towers (the 
lower and upper third and the summit), all wires having an 
inclination of 45°. The ropes are all made of the best plough steel, 
the majority of them being 24 in. and a few 3in. The method of 
carrying the aerial wires upon the stracture is as follows: — Four 
9. in. cables are strung from platform to platform at the top of the 
towers, as shown in the accompanying diagram, and from these 
cables depend 150 aerial wires. These are drawn together and 
united in the centre of the tower into a single cable, which 
descends vertically to enter the transmitting aud receiving house 
below. The average length of the aerial wires before they meet in 
the common central cable is about 140 ft. 
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PACIFIC CABLE SURVEY. 


Mn. R. E. PEAKE'8 book on “ Deep-Sea Sounding in the Pacific” 
consists of extracts from the engineers’ (Messrs. Clarke, Ford and 
Taylor) report on the Pacific Cable Survey, with Notes and De- 
scription of the Deep-Sea Deposits by Sir John Murray, K.C.B., 
LL.D., D. Sc., F.R.S. 

The period occupied by the work was from May to August, 1901, 
and the ship used for the purpose of the survey the ss. Britannia, 
a steel twin-screw steamer of 1,554 gross tons and 1,200 1 H. p. A 
review of the last important survey upon which this vessel was 
employed that between the English Channel to the Azores and 
New York, &c., in 1899 —will be found in the ELECTRICAL REVIEW 
for May 10th, 1901, Vol. xlviii., p. 820. 

The account of the present survey is set forth in a brief but com- 
prehensive manner, commencing with a description of the ship and 
ite apparatus, which appear to be of a kind to secure the best 


resulte. 


The operations of sounding, &c., commenced on May 18th, 1901, 
two days after the Britannia had left Sydney. This vessel was 
under the command of Capt. J. E. Leach, Mr. C. W. Clarke being the 
contractors’ engineer on board, and Mr. R. E. Peake having joined 
the vesselat Sydney to supervise the carrying out of the survey on 
behalf of the Pacific Cable Board. 

Off Southport, the point nearest to Brisbane selected for the 
landing of the cable to be laid to Norfolk Island, some soundings 
were taken to find the character of the bottom, which proved to be 
of sand, dead coral and smal! shelle. Then profile soundings were 
carried out to deep water, a very regular slope being formed from 
the 100-fathom line at 23 miles from shore to the depth of 2,650 . 
fathoms at 77 miles out. The character of the bottom was similar 
to that nearer the coast, and it would appear that the upper part of 
the slope is of ordinary coral formation. Farther out, however, 
from the 200 fathoms to 2,200 fathoms, globigerina ooze is found ; 
beyond that depth the deposit becomes a red clay. 

A atrong southerly set of current was met with during this first 
series of profile soundings, so that on sounding back to the coast a 
line was chosen north of the cable route, these soundings corre- 
sponding closely to those taken to the southward. 

After visiting Brisbane the sounding work was resumed from the 
position of the last deep cast on the direct route to Norfolk Island, a 
depth of 2,470 fathoms being reached. After this, and at a distance 
of 112 miles from the coast, a depth of 824 fathoms was found; 
further sounding to the southward showed a shoaling to 228 
fathoms. After this several others, all of which indicated the 
existence of a range of submarine mountains extending for 40 miles 
south of direct cable course, were made. Upon exploring the northern 
end of this mountain range a narrow gully was found running through 
it ina nortb-east direction, with a hard and irregular bottom. 

Tbis discovery led to the abandonment of the route originally 
chosen for the cable in view of the bad ground in this gully and 
the strong current, which might have caused the cable to be laid 
across the range. The southern part of the elevation was then 
examined, and ite termination found, with water deepening to 
2,300 odd fathoms, at about 30 miles from the shoalest depth or 
creat of the range, with a sounding of 220 odd fathoms. 

A summary of these operations shows tbat at 112 miles from land 
a range of mountains was met with extending for 40 miles south of 
the direct cable route between Southport and Norfolk Island, and 
probably as far to the north if the gully is not considered. The 
gradients on the west side.are very steep, showing a rise in one 
place of 12,000 feet in 16 miles. This range has been named the 
Britannia Hills. 

After completing a line of soundings between the last of the 
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profiles and the position of the 2,346 fathoms, the normal] depth 
south of the range, and finding an average depth of 2,500 fathoms, 
the sounding line was resumed towards Norfolk Island, the resulta 
showing a good level bottom, with a practically uniform depth of 
2,500 fathoms as far as latitude 26°.53’8 , longitude 157°.42’ E., about 
110 miles from the south extreme of the Hills, at which position, 
about 1,500 fathoms was etruck and followed by a long stretch of 
shallower water. 

After leaving the “ Hills,” very strong Northerly currente, it is 
stated, were encountered, the effect of this causing the soundings 
along what is termed the 1, 500 fathom plateau to be in some cases 
unnecessarily close together, owing to ship being set towards the 
sounding previously taken. 

From an inspection of the chart, we do not find this 1,500 fathom 
plateau to be very evident upon taking a comprehensively genera] 
glance, but the figures are so small and blurred in the printing, that 
it is difficult to decipher them. The soundings shown appear to be 
more like 1,600 to 1,700 fathoms between the termination of the 
2,500-fathom level (latitude 25°.53’8 and longitude 157°.42’ E.), and 
the commencement of the shoaler ground of between 700 and 900 
fathoms in latitude 29°.0’S., longitude 160*30'E. (approximate). 

The wide Pacific does not appear to have always been in a smiling 
mood, for bad weather, in the guise of a N.W. gale and heavy sea, 
interfered with progress of work, but a resumption of sounding after 
a day's delay brought a change of depth from 1.500 (?) fathoms to 


800 fathoms in latitude 29°8., longitude 160°.30’E., which continued 


with slight variations during two days, when deep water was struck 
again in 1,900 fathoms. 

The shoal area passed over (it is stated) extends for about 220 
miles along the cable course, rising from 850 fathoms on its Western 
side to about 700 fathoms in its centre, and then falling to the east- 
ward on the same gradient. 

From latitude 29° S., longitude 164°.20’ E. approximately, the 
soundings showed level ground to latitude 29°.6’ S., longitude 
165" E., deepening at this position to over 2,000 fathoms, and the 
depth afterwards decreasing gradually to about 1,400 fathoms, 
latitude 297.3“ S., longitude 165°.25’ E. This shallower depth was 
considered to be the shoulder of a hill, crossed by the cable route ; 
the soundings then showed over 1,800 fathoms, and continued so for 
some 30 miles (? 90 miles), to latitude 29° S.. longitude 168° E., 
approx. 

Slight currents, but strong S.E. winds and sea, appear to have 
necessitated considerable allowances in tbe courses steered while 
sounding; the star and other observations taken at intervals, how- 
ever, showed that the positions aimed at were correct. 

A maximum depth of over 1,900 fathoms bad been reached, latitude 
29°.5' S., longitude 166°.44’ E., before shoaling depth again on ap- 
proaching Norfolk Ieland, which was sighted 40 miles off, the depth 
at this point being over 1,200 fathoms, globigerina ooze being 
generally found in all the bottom samples. 

Anson Bay, at the N.W. correr of the Island, was selected as tle 
landing place for the cable, this cboice necessitating further sound- 
ings to the north of those already takep. This extension of the 
survey proved satisfactory, and, moreover, practically the whole 
ocean floor between Queensland and Norfolk Island was found to 
consist of globigerina ooze, the best possible bed for a cable. 

À rather steep ascent was found off Anson Bay to the 100-fathom 
line, the change of depth between the 200-fathom and 50-fathom 
lines taking place in about one mile. | i 

The rature of the bottom on tke banks on this side also consiste 
of sand and coral débris. 

The distance between landing places over the route selected, 
including the detour made to avoid the Britannia Hills, it is stated, 
is 778 miles, being aa increase of 124 miles over the direct route. 

To sum up the depths along the cable line. It appears that the 
Queensland Bank extends for some 23 miles, then the Continental 
slope to 2,200 fathoms’ depth a further 51 miler, and then a stretch 
of level ground for about 160 miles, with an average depth of 2 500 
fathoms. Then another stre:ch of 130 miles, with a depth of from 
900 to 700 fathoms. From this latter point the depth increases to 
2,000 fathoms for 73 miles, then rises to 1,400 fathoms for 23 miles, 
falls to 1,950 fathoms in 77 miles, and from thence, in 49 miles, risca 
gradually to the foot of Norfolk Island Bank. 

This summary in the report does not touch upon the 1,500- 
fathom plateau mentioned in the body of the text of the report, 
nor, by a reference to the chart, does this appear very clearly, the 
depth shown teing from 1,600 to 1,700 fathoms. 

On June 18th the survey for the Norfolk Island (New Zealand 
section) was procecded with, the route, as projected, going due 
south until clear of Philip Island, then south-east to the edge of the 
bank over 29 miles of shallow water—i.c., 30 to 40 fathoms’ depth, 
with a bottom of broken coral and fine sand. Near the edge of the 
bank live coral was found. 

A curious feature is recorded in the fact of very high bottom- 
temperatures being found over this stretch of soundings, all being 
within the range of 66°, to 67°5°in a depth of between 32 ard 103 
fathoms, the temperature of the air being only 65'. 

Rough weather again interfered with the operations, but some 
bottom-temperatures were obtained on the 100-fathom line, which 
show & great change from temperatures observed just previously, 
those now taken registering 62:0" in 116 fathoms to 638° in 42 
fathoms’ depth. These temperature variatiors are attributed to 
varying currents, which extend to a depth of over 100 fathome. 

At a distance of 25 miles from the 1CO.fathom line a sounding 
gave 1,200 fathoms, and at 10 miles south from this a depth of 790, 
and then 720 fathoms was found. 

The exploration cf this shca] ground was interrupted by bad 
weatber, but eventually a patch was located apparently in the shape 
of a hill, standing alone surrounded by water of 500 fathoms greater 
depth. 


It is remarked that in the ordinary course of sounding this patch 
might easily have been missed, and as ita position was close to the 
cable route, the value of the zigzag system of sounding within a 
band of varying width is clearly shown. 

Again, it appears that the resulte of the soundings first taken, 
down t» 1,200 fathoms, were not sufficient to show the irregularities 
of the lower portion of the bank. The slope, it is remarked, is pro- 
bably very gradual and even, down to 800 fathoms, but from this 
depth to 1,500 fathoms it is broken and irregular, and resembles 
somewhat the ground around the Azores group. 

The south-east side of the Norfolk Island bank, it is shown, differs 
from the north-west side, as the slope near the 100-fathom Line is 
gradual. The irregular ground was apparently passed at about 70 
miles from the landing place, at which distance therefrom 1,583 
fathoms’ depth was found. After this the soundings varied from 
about 1,600 to 1,900 fathoms, with globigerina ooze, but then a 
depth of 1,200 fathoms was struck, with hard bottom, five miles 
north of the cable route. Continuing, soundings of 2,000 fathoms 
and over, were taken, the greatest depth, 2,438 fathoms, being found 
at noon on June 25th ; all of these casts showed globigerina ooze in 
the bottom samples. 

The depth shoaled after this to nearly 1, 400 fathoms, with hard 
ground, east of the cable route, then gradually it decreased to 1,100 
fathoms also hard bottom. 

It is stated that strong currents had been experienced while taking 
these latter soundings, making it difficult to fix positions, but 
endeavours to locate the position of the hard patch mentioned 
above were successful, and at a mile south-west of the 1,100 fathoms, 
another cast gave 1,105 fathoms, globigerina ooze. Then a run of 
5 miles to the south-west gave a depth of 1,250 fathoms, with the same 
character of bottom. The cable course was altered to pass these 
undesirable patches, but the course of a cable line hardly ever runs 
tmoot b, and in continuing, the depth shoaled, the bottom proving to 
be of hard rock in 800 odd fathoms, this hard character of ground 
extending for some distance. Another change in the cable route was 
consequently necessitated taking the cable farther away from the 
New Zealand bank. 

From this for nearly 80 miles on the approach to New Zealand 
very level ground, at an average depth of 1,100 fathoms, was found, 
and for close on 40 miles towards the end of the line they varied 
but a fathom or two between one sounding and the next. 

It is remarked ibat the general character of the bottom from 
Norfolk Island to the foot of the New Zealand bank may be con- 
sidered favourable, and, with a few exceptions, excellent as a bed 
for the cable. 

Gales again appear to have interrupted the even tenour of the 
work, first from the north-east for three days, and then a westerly 
gale for five days, the ship arriving at Auckland on July 7th. 

The landing place selected was Harris Green, Doubtless Bay, 
but bad weather prevented any further sounding work until after 
July 13th, when it was discovered that a spit runs out to the east- 
ward from the New Zealand coast, a depth of 168 fathoms being 
found near to where sounding operations had been discontinued on 
the6th. A better idea of the contour of this spit can be gained 
by reference to the chart appended to the Report. 

Batisfactory soundings were now obtained along the proposed 
cable route, and the examination of the New Zealand bank was 
completed. 

Then another attempt was made to discover tke extent of the 
hard patch, where a depth of 1,100 fathoms was found, two 
soundings being taken, one five miles to the south-east and another 
two miles to the north-east of the 1,100-fathom position; the result 
wae, in the first place, 1,135, and in the latter 1,278 fathoms, soft 
bottom, being indi^ated. 

Another examination of hard ground in the vicinity of a sounding of 
over 1,300 fathoms was made; two more taken here at five miles 
apart showed good bottom of globigerina ocze, and it was evident 
that the bad ground covered but a small area. 

Some bottom-temperstures obtained near to the edgeof the Norfolk 
Island bank again showed 60 9? and 61° respectively, as compared 
with 66° and 67:5* found on June 18tb, this verifying the former 
assumption that a varying current provails in the locality. 

This completed the ship's work on this section. | 

On July 16th the survey of the route for the Norfolk Island— 
Suva, Fiji cable followed on with an attempt to find a way across a 
narrow stretch of shoal ground to the westward of Anson Bay in 
order to save heavy cable, and then keep to a moderate deptk 
round the north end of the bank to set a course direct to Fiji. 

This essay was, however, unsuccessful owing to bad and irregular 
ground being found, so it was decided to lay the cable across the 
bank on a direct line to Fiji. 

Soundings to determine the fall of the bank showed a steep 
gradient at the 100-fathom line, which was crossed at a distance of 
19 miles from thelanding place. At 26 miles a depth of 535 fathors 
was found. 2 

The character cf the bottom up to this point proved to be similar 
to that on the Queensland secticn, sand and coral debris emerging 
into globigerina ooze. ! 

Another steep gradient was met with, showing a fell of 675 
fatboms in 2} miles, this being unlike any previously foünd. 
Bottom specimens showed globigerina ooze throughout. 

On July 7th depths of between 1,500 and 1,800 fathoms were 
found, but the water shoaled to 1,240 fathoms at a position direvtly 
cn the cable route, and in consequence of this the route was diverted. 
Then a narrow depression with about 1,800 fathoms was crossed, 
followed by a ridge with abont 1,500 fathoms’ depth. After this 
the depth increased gradually to 2,200 fathoms, which, it was 
judged from previous charted soundings, would prove to be the 
normal depth; the runs were therefore ircreased from 10 to 15 miles 
between each cast. 
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This conclusion, however, was soon proves to be erroneous, as at a 
distance of 13 miles from a charted depth of 2,132 fathoms, a 
sounding now showed only 842 fathoms.  'This discovery causing 
a further diversion of the cable route. 

A closer examination of this hoal patch revealed the existence 
of a hill surrounded by deep water, as in a similar case mentioned 
on the Norfolk Island New Zealand route survey. 

The importance of taking soundings at short intervals for cable- 
laying purposes is mentioned, as those taken on previous expedi- 
tions at 40 to 50 miles apart gave no indication of shoal ground 


bere. 

The cable route being again altered, sounding was resumed on the 
new line, the greatest depth giving 2,408 fathoms, the previous 
results varying between 2,000 odd and 2,300 fathoms, slightly 
shoaling to about 1,900, then deepening to 2,300 and 2,408 fathome. 

All these soundings showed globigerina ooze. 

Bad weather had retarded the work somewhat from July 19th to 
22nd, but fine weather setting in operations were accelerated, 
depths of over 2,000 fathoms being the rule, and bottom specimens 
showing a large percentage of manganese with pumice, &c. 

A large number of soundings were taken to the eastward of Con- 
way Reef, which lay within a short distance of the direct route 
from Norfolk Island to Fiji, the ground being found rocky and 
irregular, compelling a farther divergence of the cable route. 

The chartlet opposite page 20 shows very distinctly the work 
done in this vicinity, an area of over 100 milcs having been ex- 
amined before the route could be decided on. 


(To be continued.) 


THE REQUIREMENTS FOR 


THE PARALLELING OF ALTERNATORS AS 


VIEWED BY THE ENGINE BUILDERS. 


Bx HENRY E. LONGWELL. 


(Concluded from page 325.) 


Ws have been told that this synchronising force is what makes 
paralleling possible, and that the more we have of it the better; we 
are told that it checks the displacement of the rotating parts of the 
engine resulting from the irregular crank-pin effort, and that with 
great synchronising power in the generators it requires a decided 
effort on the part of the engines to prevent the generators running 
well in parallel, E 

This looks so plausible that we have for years accepted it against 
the evidence of our senses, when, in fact, there is just one small 
grain of truth in it —i.e., that some synchronising force is necessary 
to make paralleling at all possible. 

Syochronising force is not one of the few good things one cannot 
get too much of. 

Synchronising force cannot pull two generators into phase and 
hold them there any more than the force of gravity can pull an 
ordinary pendulum to the vertical position and hold it there. If we 
displace an ordinary pendulum to one side of the vertical position 
and release it, the force of gravity tends to pull it to a vertical 
position and to resist its going beyond that position, yet were the 
force ever so many times as great as it really is, it could never 
bring the pendulum to rest without the intervention of some extra- 
neous force like friction or the resistance of the air. 

If we have two masses in space connected by a spring capable of 
extension and compression, and if we displace theee masses with 
respect to each other so that the spring is under stress, these masses 
if released will approach and recede from each other for ever if 
subjected to no other forces, the amplitude of the motion depending 
on the prmary displacement, and the period on the relation between 

he spring force and the masses. 

The action of the synchronising force between the alternators is 
analogous to the action of gravity on the pendulum, or to the action 
of the spring connecting two otherwise free masses as in the illus- 
tration cited above. The synchronising force tending to check the 
relative displacement between the generators exists only after 
the displacement has occurred ; when the generators are in phase 
ut e ia nil, and consequently there is nothing to hold them 

I believe Iam saying something new when I make the assertion 
that in every practical case, the effect of the synchronising force of 
the alternators is to increase the irregularity of the angular speed 
of the engine instead of to diminish it. 

On first consideration this proposition seems absurd, but never- 
theless it is capable of being demonstrated prictically as well as 
mathematically. 

The matter first suggested itself to me some two years ago in 
connection with the paralleling of some alternators in which the 
synchronising power was rather large. The synchronising force in 
an alternator can be varied by increasing or decreasing the field 
Pee and, in consequence, the voltage of the machine, and in 

ese particular machines, which were of the two-phase type, the 
synchronising force could also be greatly reduced by running the 
machines with only one phase connected in circuit. 
meu mc 8 


Unita a ed before the Engine-Builders’ Association of the 
22nd and 33rd, 1 n annual meeting held in Pittsburg, Pa., May 


Some difficulty was experienced with the paralleling at the start, 
and a rather extensive line of experimental work was undertaken 
in the endeavour to locate the trouble and to overcome it. Having 
a tank load available, these experiments could be carried out inde- 
pendently of the demands of the regular lighting service, and conge- 
quently we were able to observe the action of the machines over 
any desired range of load and voltage. It was found that when the 
generators were run in single phase, they would parallel very saties- 
factorily, but when the second phase was cut in, the cross-current 
would incresse, and quite serious transfers of energy would take 
place between the machines. At that time it was authoritatively 
denied by electrical engineers of high standing that any two-phase 
machine would ever parallel more readily on one phase than on 
both ; now, however, I believe the fact is freely admitted. 

It was aleo determined beyond question that by lowering the 
voltage to 80 per cent. of the normal—or, in other words, decreasing 
the synchronising force 20 per cent.—the action of the machines in 
parallel was not open to criticism, even when running with both 
phases connected up. 

The repetition of these experiments a sufficient number of times 
to determine that the observed phenomena were not accidents, but 
were in accordance with some fixed law, made it quite apparent 
that, at least over the range covered by the experiments, the diff- 
culties in paralleling increased with the synchronising force of the 
generators. 

Irrespective of whether a correction of the trouble could be 
effected by decreasing the sensitiveness of the governor or improv- 
ing the turning moment of the engine, or doing both simultaneously, 
the indisputable fact remains that with the originai engine perform- 
ance a variation of 20 per cent. in the synchronising power made 
the difference between succes and failure in operating the gene- 
rators in parallel, and this seems to indicate the utter fallacy of 
specifying the same cbaracteristics in the engine for alternators in 
which the synchronising force may differ by 200 or 300 per cent. 

The fact that the synchronising force dees, under all ordinary 
conditions, increase the angular variation in the engine may be 
shown theoretically in a general way without recourse to any abstruse 
mathematics. 

Fig. 1 represents a typical diagram of crank forces in a single 
crank double-acting engine. 41 B; represents the path of the crank- 
pin for one revolution, and the ordinates of the curve represent to 
some chosen scale the tangential pressure on the crank-pin at the 
corresponding point in the revolution; the area included between 
the curve and the base line, A1 Bj, represents the work per revolu- 
tion in foot-pounds. 

41 C = B, D represents the mean resistance of a uniform load 
reduced to the radius of the crank, and neglecting friction the area 
of the parallelogram, 4; C Bı D, also represents the work per revolu- 
tion in foot pounds. 

The shaded portions of the area ircluded between the lines c D 
and the curve if above the line c D, represent in length the portion 
of the revolution in wbich energy is being stored up in the fly- 
wheel, and in area, the amount of this energy in foot pounds. In 
like manner the shaded areas below the line, c D, represent the 
portion of the revolution in which the stored energy is being given 
up by tbe fly- wheel, and the amount of this energy. 

While the crank is passing from E to d, the fly-wheel is absorbing 
energy and iis velocity is increasing. Consequently at c, after 
having taken up the last foot pound of available energy, thc velocity 
will have reached a maximum, and will then begin to decrease from 
G to 1 while the wheel is giving up energy, becoming a minimum 
at 1; similarly other maximum and minimum points will be found 
at L and E. By mechanical integration of the curve in fig. 1 referred 
to the base line, C D, we obtain a second curve, fig. 2. The ordinates 
of this curve measured from the base line, 4» b, representing 
uniform mean velocity, indicatethe velocity of the crank-pin above 
and below the mean velocity. The scale of these ordinates depends 
on the mass and radius of the fly-wheel. 

Referring to the velocity curve, fig. 2, it will be noted that the 
velocity is less than mean from a to r, and consequently at the end 
of this period, at the point r, the crank pin will be at a maximum 
distance behind the position corresponding to uniform angular 
speed. From r to H the velocity is sbove the mean, and con- 
sequently at the point H the crank-pin will be a maximum distance 
ahead of the position corresponding to uniform angular speed, and 
80 on. 

Integrating the velocity curve referred to the base line 42 Bj, we 
therefore obtain a third curve, fig. 3, the ordinates of which referred 
to a base line As Bs drawn midway between the highest and lowest 
points in the curve, represent the departure at any point in the 
revolution from the position corresponding to absolutely uniform 
angular speed. 

It will be noted that theedisplacement curve, fig. 3, and the curve 
of crank-pin forces, fig. 1, have a general resemblance in shape, 
in that each has the same number of nodes; but the nodes of one 
curve are directly opposite to those of the other. In other words, 
when the crank-pin effort is above the mean, and the surplus energy 
is acceleratiog the rotating masses, these masses are always behind 
the position currespo.ding to uniform angular speed, and when the 
crauk- pin effort is below the mean and the rotating masses are being 
retarded, these masses are always in advance of the position cor- 
responding to uniform angular speed. 

Now let us consider the effect of the synchronising force of the 
generators. For simplicity we will assume that the engine-driven 
alternator is coupled in parallel with a number of turbine-driven 
alternators running at absolutely uniform speed, and that the total 
mass of these alternators ie such that the synchronieing force can 
effect no appreciable change in their velocity. Whenever the steam- 
driven alternator is behind the position corresponding to uniform 
angular speed, the synchronising force tends to accelerate the 
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rotating masses, and whenever it is in advance of the position 
corresponding to uniform angular speed, the synchronising force 
tends to retard the rotating masses. The intensity of these accele- 
rating and retarding forces is d par pee atany point in the revolu- 
tion by the ordinates of the displacement curve, the scale being 
proportional to the synchronising power of the generator. It will, 
therefore, be readily seen that the synchronising force acts in unison 
with the crank-pin force. During the period of the revolution in 


which we have a surplus of crank-pin effort, this surplus is aug- 
mented by the synchronising force, and dvring the period in which 
there is a deficiency of crank effort, this deficiency is further 
augmented by the synchronising force. 

This may be shown graphically in fig. 4, in which the crank effort 
curve is reproduced from fig. 1, and the line of load resistance, 
instead of being represented by a straight line, is represented by a 
curve of the rame general form as the displacement curve, indicatiog 
the change in load during the revolution, due to the synchronising 
force. The shaded areas in this disgram illustrate the unbalanced 
forces resulting from the combination of the crank-pin and syn- 
chronising efforts. It will be noted that the unbalanced forces are 
very much greater than those due to crank-pin efforts alone, and as 
these unbalanced forces are the cause of the departure from the 
position corresponding to uniform angular epeed, it is evident that 
whatever increases these unbalanced forces, will increase the varia- 
tion from uniform speed. 

The calculation of the exact amount by which the synchronising 
force increases the displacement is a tedious and somewhat involved 
mathematical process. It is necessary to compute the displacement 
from the force diagram, and after finding the value for the syn- 
chronising force, to construct a new diagram combining the two 
forces, and compute the displacement corresponding to tke new 
force diagram. This process must be repeated until no appreciable 
increase in the displacement curve is found. 

As stated previously, the effect of the sychronising force between 
the alternators is analogous to that of a spring capable of both 
extension and compression, and considered apart from all other 
forces, will produce an oscillation of the rotating masses, the period 
of which oscillation depends on the intensity of the sycbronising 
force and the magnitude of the masses. 

The period of this oscillation has a very important bearing on the 
amount the angular displacement is augmented by the synchronising 
force. With a period which I believe corresponds with the time of 
one revolution of the engine, the angular displacement seems to be 
increased indefinitely. As this natural period of oscillation is 
increased or decreased from the critical period, the effect of the 
synchronising force on the displacement geems to decrease. 

Of course if the synchronising force were infinite, we would have 
the same effect as if the generators were solidly linked together, 
and the actual displacement would be tfe mean of the individual 
displacements of the several units in parallel, and would be less 
than that of any unit running independently. There is also 
perhaps a period of oscillation between the critical period, and an 
infinitely short period, which would not increase the displacement, 
and doubtless as the period decreased from this point, the displace- 
ment would decrease. I have, however, at the outsct limited the 
general proposition to practical cases, and these are not practica]. 
The rotating masses must of necessity be of such magnitude that it 
is impracticable to have a synchronising force sufficiently large to 
cause oscillations having a period much if any less than the time of 
one yevolution. : 

I sball feel happy if I have succeeded in indicating a new line of 
investigation in conneotion with this troublesome problem, and shall 
be content to leave the investigation itself to those who are more 
able to carry it out to a finish. 

Isball feel doubly happy if I shall succeed even in the smallest 
degree in making it plain to the electrical fraternity that the elec- 


trical and the dynamic features in the case are so inter-related that 
real knowledge can come only when the electrical engineer and the 
mechanical engineer drop all petty differences and co-operate with 
each other in the most frank and hearty manner. 

As long as one is expected to blindly and unquestioningly follow 
the dictates of the other, successful paralleling will be by accident 
rather than design. 

The whole matter is one of compromise. Let it be freely 
admitted that the irregularities in the action of the engine do set 
up electrical disturbances. The reciprocating engine will always 
have an irregularity in angular speed, and consequently electrical 
disturbances are inevitable. The engine builder can control the 
amount of this irregularity to a certain extent, but he is barred by 
constructional and commercial limite from reaching abeolute per- 
fection. 

On the other hand, the electrical disturbances react on the engine, 
augmenting the inherent irregularities in the latter, and the in- 
tensity of this reaction is within certain limite under the control of 
the electrical engineer. 

It is therefore only when the engine builder and the electrical 
engineer each recognise the limits beyond which the other cannot 
go, and each endeavours honestly to make the task of the other as 
easy as possible, with due regard to the commercial excellence of 
the direct connected unit as a whole, that we may hope that the 
parallel operation of direct connected alternators will cease to be a 
subject for discussion. 


Mr. G. Rosenburg, of Hanover, Germany, has written to the 
editors of Electrical World and Eaginecr (New York) on this subject 
as follows :— 

* [n some respects I have quite the same opinion as Mr. Longwell, 
and a paper referring to 'Paralleling of Alternators, especially if 
Driven by Large Gas Engines,’ which I read before the Hanoverian 
Electro-technical Society on January 23rd of this year, contains 
some paragraphs and figures which are nearly the same as those of 
Mr. Longwell. I will add that it is impossible that Mr. Longwell 
had knowledge of my paper, for it was published in three parts, 
not earlier than the month of May, the 15th, 22nd, and 29th. 
( Elektrotechnische Zeitschrift ) But I am happy that Mr. Longwell 
comes to the same result as an electrical engineer handicapped by 
a formidable array of mathematics, Greek letters, and scientific 
terms.’ 

“I concede to Mr. Longwell that it is quite possible to under- 
stand without mathematics that the synchronising force increases the 
angular variation in an engine. I skowed the same with figures 
similar to those of Mr. Longwell, both with theoretical sinoidal 
diagrams of crank forces and with practical diagrams of steam and 
gas engines. But if one uses only these diagrams, the calculation 
of the total amount by which the synchronising force increases the 
displacement is indeed, to use Mr. Longwell’s words, ‘a tedious and 
somewhat involved process.’ But with a little ‘array of mathe- 
matics,’ and with a polar diagram of oscillating and damping, I was 
able to show tkat the total increase of the degree of irregularity, 
also the increase of the oscillating velocity and variation, and the 
resulting increase of the synchronising force is :— 


1 
1—q 
where g is the proportion between the first synchronising force and 
the oscillating force of the original crank-force diagram. If, iu 
Mr. Longwell's fig. 4, the curve, c D, of the first synchronising 
force is in a proportion 
1 1 1 


105 3 2 


to the original oscillating force of the curve, 4 B, the total increase 
of irregularity, &c., is 
10 5 3 2 


9 4 2 1 


Therefore I concede to Mr. Longwell that one must not ask the 
same angular displacement for alternators with different short- 
circuit currente. But one must also not ask the same variation from 
engines with different crapk-force diagrams. A double steam 
engine must not have so great a variation as is allowed for a single 
steam engine, and the latter must not have the same as a two-cycle 
gasengine. A variation of 3 or 4 electrical degrees, which does not 
matter in a gas-driven alternator with a very great oscillating force 
in the crank-force diagram, and with a heavy fly-wheel, may give 
enormous trouble in an alternator driven by a twin steam engine 
with very low oscillating forces in the original diagram and with a 
light fly-wheel." 


Dewsbury.— An inquiry was conducted on Thursday last 
week by Mr. R. H. Bicknell, inspector of the L.G.B., into an appli- 
cation of the Corporation for sanction to borrow £10,000 fort 16 
extension of the electricity works. There was no opposition. 
was stated that the total sum borrowed for electric lighting pu 
was £41,420. The £10,000 asked for was not strictly for lig 
ing purposes, but for the extension of the works to supply “E 
to the British Electric Traction Company, who bad agreed to fn 
energy for running their electric cars. This involved the provis 
of extra plant equivalent to 300 Kw. capacity. 
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ON SOME PHENOMENA AFFECTING THE 
TRANSMISSION OF ELECTRIC 
WAVES OVER THE SURFACE OF THE SEA 
AND EARTH. 


By Carram H. B. JACKSON, R.N., F.R.S. Paper read before 
the Royal Society, May 15th, 1902. 


(Concluded from page 299.) 


Tue next cause that I shall consider is that due to the varying 
conditions of the atmosphere ; some of tbese conditions constitute 
a most serious obstacle to the effective transmission of electric 
waves over medium distances, and are, in consequence, a Fource of 
error likely to be encountered, and which cannot be foretold nor 
allowed for in wireless telegraphy. 

As far as my experiences go, these effects are much lesa frequently 
noticed in temperate than in sub-tropical regions. In the Mediter- 
ranean Basin they seem to be particularly prevalent, and most per- 
sistent in summer and autumn. 

Owing to their sudden advent, and their equally sudden cessation, 
it is most difficult to carry out systematic or pre-arranged experi- 
ments, and I must therefore confine my remarks to general observa- 
tions as to their effects in various parts of the Mediterranean Sea. 

The first case is that due to the effects of lightning discharges, 
which may or may not be visible at the station where its effects are 
noticed. As & rule, with the instruments in norma] adjustment, 
the effect of every discharge is to record a signal, the exceptions 
being very few. 

The method adopted to observe this was to fit an electrical bell, 
worked by the receiving instruments, close to the observer, and at 
night observe the flashes and note if the bell rang. 

For detailed observations, it was found more convenient to 
record the effects on the tape, and this was the method subsequently 
adopted. On the approach of the area of disturbance towards the 
ship, the first visible indication generally is—the recording of dots 
at intervals varying from a few minutes to afew seconds; secondly, 
the recording of three dots with a space between the first two, thus: 
(- --) or ci, in the Morse code, and this is the sign most 
frequently recorded by distant lightning ; thirdly, the recording of 
dashes; the intervals between these then gradually decreasc and 
merge into irregular signs, which have sometimes spelt words in 
the Morse code; the effects generally dio out more suddenly than 
they appear. . 

They are much more frequent in summer and autumn than in 
winter and spring—in the neighbourhood of high mountains than in 
the open sea—in southerly than in northerly winds (in the Medi- 
terrancan Sea)—in the front of a cyclonic disturbance of the 
atmosphere than in the rear, and with a falling barometer than 
with a rising one. In settled fine weather, if present, they reach 
their maxima between 8 and 10 p.m.,and frequently last duriog 
er whole night, with a minimum of disturbance between 9 a.m. 
and 1 p.m. ; 

The next cause, which is iotimately connected with the above, is 
the shorter distance at which signals can usually be received, when 
any electrical disturbances are present in the atmosphere, compared 
to the distance at which they can be received when none are 
present. The distance varies from about 30 to 80 per cent. 
compared with that obtained in fine clear weather. It does not in 
any way decrease with the increase of the number of lightning 
diseharges which register their effect on the instruments, at any 
given time, but rather the reverse, the loss in distance generally 
preceding the first indications, on the instruments, of the approach: 
ing electrical disturbance. 

A very marked case is given as an example: Two ships whose 
instruments were in perfect order, and whose sea-signalling distance 
was about 65 miles, opened their distance from each other on a fine, 
calm, bright day; when they were 22 miles apart, the signals died 
away, though there was no intervening land or other apparent cause 
for this, but it was noticed that the barometer was falling; the 
ships closed, and got into communication again. Atmospheric dis- 
turbances were then registered on both sets of instruments, and on 
the ships opening out again, no signals were obtained over 20 miles. 
The trials were concluded shortly after, owing to intervening land. 
A few hours later a heavy winter gale came on, and its approach 
had evidently been foretold by the falling barometer, the loss of 
distance in signalling, and the electrical disturbances in the 
atmosphere, as shown by the signals received on the instruments. 
Nolightniog flashes were observed. 

On another occasion, during & period of strong but intermittent 
atmospheric effects, no Bignals were obtainable between two abips 
Up to the usua] maximum signal distance. When separated 50 per 
cent. beyond this distance, sand immediately after & particularly 
strony and persistent series of electrical discharges, the latter halt 
of a signal which was being transmitted very slowly was correctly 
deciphered at a distance then considered phenomenal, with the 
instruments employed at the time. A few minutes later, the 
atmospheric effects vanished, and with them all signs cf farther 
signals, till the ships had closed to their usual signalliog distance. 
Tais demonstrates that the actual electrical discharges do not of 
themselves reduce the signalling distance or transmission of the 
Waves at all times, but that they may, under some circumstances, 
assist that transmission, possibly by a cumulative effect of the waves 
emitted by the discharges on the waves emitted by the transmitter, 
these combining and increasing the effect in the receiver. I have 


recorded similar results, which I cannot attribute to any other 
cause. 

Another effect which reduces the usual signalling distance, is one 
that I attribute to the presence of material particles held in 
suspension by the water spberules in a moist atmosphere. 

Tbe Mediterranean Sea is, for days together, frequently exposed 
to the force of the scirocco wind; thie south-easterly wind is laden 
with damp, and often charged with salt from spray, and dust par- 
ticles from the African coast. During the continuance of these 
wjnds, the maximum signal distance is generally less than in winds 
(wet or dry) from any other quarter, the proportional distance being 
from about 60 to 80 per cent. The effect of a scirocco wind can be 
and is allowed for in practical wireless telegraphy. 

The causes that I have considered above, and which all tend to 
lessen the maximum signalling distance that would obtain under 
more favourable circumstances, may all be attributed to influences 
which are beyond the control of the designers or operators of the 
instruments used in wireless telegraphy. 
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DIAGRAM OF SHIPS’ COURSES. 


I have now, however, to consider a phenomenon which I can only 
assign to the apparatus in which the waves of electrical induction 
aro generated. This phenomenon manifests itself by the gradual 
weakening and occasionally by the total cessation of signals, as the 
distance between the two ships increases, up to acertain point, and 
their reappearance as the distance is still further increased ; in the 
majority of cases, the weakening of signals occurs at, or about, half 
the signalling distance in the open sea, under the same circum- 
stances, which circumstances include the direct connection of the 
aerial wire to one ball of the induction coil used for transmission. 

The three following examples are typical cases. Units of distance 
are given in lieu of nautical miles. 


(a) A ship, A, steamed away from a station, n, to ascertain the 
maximum distance at which she could receive signals in the open 
Bea. 
At 48 units of distance, the signals weakened, at 57 they ceased, 
at 65 they appeared again, and were kept up to 100 units of 
distance. ij 


(b) Four ships, C, D, E, F, steered as shown in the diagram, the 
maximum signalling distance between each pair being about 100 
units of distance. : 

(The results of the signals transmitted by D are those specially to 
be considered.) 


In position (1) p's signals were received by x r, not by c. 


n (2) " » » F, p E C. 
» (3) n » » CF, » E. 


c did not commence signalling before reachiug (2), and her signals 
were received by D and E, and maintained by them to position (3), 
when the trial was finished. 

x'8 signals, which were few in number, were received by c and p 
in (3), bat not by D in (2). 

(c) In the third example, ships D and r carried out a similar 
trial independently. Between 45 and 55 similar units of distance 
no signals could be exchanged either way, though at 60 units and 
above, and below 40, the signalling was perfect. 


To further verify that it was the system of transmission that was 
the cause of this cessation of signals, a syntonic method, of the 
same approximate frequency of transmission, though of rather less 
power, was used alternately with the other system. Signals were 
exchanged perfectly with the syntonic method, but on reverting to 
the other method, the signals again ceased. 

This was tried repeatedly with identical results. Many other 
similar cases have been recorded, but the effects are not always so 
equally well marked, even under identical circumstances. 

I consider this effect is due tu waot of synchronism in the oscil- 
latory discharge between the spark balls of the transmitter. This 
want of synchronism has also been observed by others in the photo- 
graphs of oscillatory spark discharges. C. Tissot“ especially 
remarks that, in his apparatus (presumably used for a wireless tele- 
graph transmitter), the images of the successive sparks are not 


* Comptes Rendus, Vol. 132, p. 763, March 25th, 1901; and Vol. 
133, p. 929, December 2nd, 1901. 
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equidistant, and that the first interval is always greater than the 
other intervals, which also decrease very slightly. This implies 
tbat the first wave emitted is longer than the second, and so on. 
Owing to the rapid damping of our form of transmitter, probably 
only the first two or three waves emitted are of any practical 
value in éxciting the coherer in wireless telegraphy at a distance of 
30 miles; and to excite it at such distances with the power used in 
these transmitters, it is probably essential that the effects of the 
successive waves should be cumulative in their action, and for them 
to be co they must syntonise with the natural period of oscillation 
of the receiving circuit, which period, in the cases under notice, 
was the mean frequency of the waves emitted by the transmitter as 
nearly as this could be practically adjusted. 

Consider the first two waves emitted, or the interval between the 
first and fifth sparks of the oscillatory discharge, when the third 
one is rot spaced midway between them; the resulting waves, 
differing but little in iength, and moving with equal velocities, and 
in the same direction, leave a point o (the spark gap), the second 
starting a mean wave-length behind the first one, and in the tame 
phase ; at some fixed point, r, in their path, owing to the difference 
in their length, the two waves will pass that point in the opposite 
phase, and at a point, Q, approximately double tke distance from 
o that P is from o, they will pass Q again in the same phase, and so 
on, as at all points the second wave is a mean wave-length behind 
the first one. T'o excite the coherer, under the conditions presumed 
to be necessary for long distances, the impulses due to these waves 
must syntonise with the natural period of oscillation of the 
receiving circuit, and therefore these successive waves must pass by 
that circuit (wherever it may bo), with the second following in the 
same phase as the first, or nearly so, otherwise the tendency of the 
second one will be to weaken or annul the effect of the first one. 

At the point, P, therefore, when the waves are in opposite phase, 
it may be expected that signals will be weak, and at Q, when they 
are in phase, they may be strong, but owing to q's distance from o 
being double that of P, the effect of each individual impulse at Q is 
. only half its effect at P, and Q may be the maximum distance from 
o, at which the cumulative effect of the successive waves will excite 
the coherer, even when they are in phase and in perfect syntony 
with the receiver circuit. 

I have not yet been able to investigate the exact cause of the 
non-synchronous emision of the waves, but I attribute these 
“zones of weak signals” (as I term them) to this non-synchronous 
emission of the waves, and to the rapid damping of this form of 
transmitter, and would observe that when using my syntonic trans- 
mitter, in which the damping is less rapid, I have ncver noticed 
these effects. 

A point of interest, which has also great effect on the signalling 
distance, is the efficiency of the earth connection of both the trans- 
mitting and receiving instrumente. Fortunately for the system, 
on board a modern ship there is no difficulty in obtaining an 
almost perfect earth connection when the sbip is at sca. In dry 
dock, however, there is, in fine weather, a great difficulty in doing 
so, and the effects of the bad earth with the ship in dock, on the 
signals, are extremely marked, both for trarsmitting and receiving, 
reducing the distauce as low ag to 25 per cent. of the distance with 
the ship afloat. 

A similar effect, due to drought, has been observed with tome 
shore stations, where, according to my experiences, the maximum 
eignalling distances have always been obtained during wot seasons 
of the year. 

A typical example is given :— . 

On one particular occasion, towards the end of a very dry summer 
(last year), the maximum signal distance between a certain ship and 
station, £00 ft. above the cea, was 38 miles, the usual distance 
having previously been 68 miles. Two days later, during which 
time no alterations whatever had been made to the adjustments of 
tke instruments, but which included 24 hours of heavy rain, the 
maximum distance obtained was 70 miles, which kas since been 
maintained. 

Repeated experiments with and without earths on the transmitter 
and receiver have shown me that, in the open sea, signals may be 
obtained up to 50 or 60 per cent. of the full distance, without earths 
on the recciver, though such a large proportion is unusual, the 
average being 30 per cent. A condenser of suitable capacity acts 
nearly as well as a good earth; without an earth on the transmitter, 
the percentage of distance has never exceeded 15 percent. Using 
good earths, bnt no aerial wire whatever on the receiver, or near it, 
signals have never been obtained over 3 miles, With no aerial wire 
on the transmitter, I have never known a signal to be received on 
board another ship over 2 miles distant. l 

My experience demonstrates most clearly, and with no marked 
cxception, that, for signalling any distance beyond a few miles, the 
combination of aerial wires and good earths is essential, for both 
transmitting and receiving instruments. 


SUMMARY. 


The results of my observations may be briefly summed up as 
w8 :— 

is That intervening land of any kind reduces the practical signal- 
ling distance between two sbips or stations, compared with the 
distance obtainable iu the open rea, and that this loss in distance 
varies with the height, thickness, contour, and nature of the land ; 
and that, based on the results of these observations, if may be con- 
cluded that some of the waves of electric induction, transmitted by 
wireless telegraphy, may pass through, over, and possibly round the 
land, and are comparable to the passage of ocean waves through or 
over a reef, or round high land, which waves proceed along their 
course with diminished energy, after passing euch obstructions. - 

2. That material particles, such as dust and salt held in suspension 


in a moist atmosphere, also reduce the signalling distance, probably 
dissipating and absorbing the waves. 

3. That electrical disturbance in the atmosphere also acts most 
adversely to the regular tranemission of these waves, in addition to 
affecting the receiving instruments by lightning discharges. | 

4. That a system of transmission in which the oscillations ar> 
rapidly damped is irregular in its action on distant receivers, 
owing to the irregularity of the train of waves giving rise to 
different types of disturbance at different parts of their path, which 
may not have at certain points the necessary cumulative effect on 
the receiving circuit. 

5. That the earth’s function in the transmission of waves is most 
important; but that its importance is secondary to that of the 
aerial wire or capacity insulated in the air above the surface of the 
surrounding sea or earth. 

I have to thank many of my brother officers and men in H.M.'s 
Navy for the valuable assistance they have ungrudgingly given me 
in carrying out my experiments. 


THE IDEAL ELECTRICAL ENGINEERING 
COURSE.* 


By CHARLES P. STEINMETZ. 


WiTH to-day's meeting ends the first Institute year in the new 
century, and it may be appropriate then to look back into the work 
achieved and forward into the future. 

At the entrance of the nineteenth century we see empirical 
science struggling for recognition against metaphysical speculation. 
At the entrar ce of the twentieth century metaphysics has practically 
ceased to be considered, and empirical science is universally 
acknowledged as the source of all human progress. In gradual 
advance from success to success this victory has been won. 
Without any restraint empirical science can now expand. But 


. with the removal of the opposition of a hostile philosophy, has 


keen removed also the tearching criticism into the correctness of 
the results, the methods and the theories propounded by empirical 
science, and thereby the absolute safety which characterised tho 
work of the earlier period. Herein lies the greatest danger to the 
unkroken progress of science. 

Facts, whether incidently observed, or intentionally, by experi- 
ment, are the foundation of science. But the mass of fa^ta ha3 
accumulated ro as to be beyond comprehension and we are forced 
thereby to work with the conclusions from the facts, the empirical 
rule, theory, hypothesis, and bave become so used thereto that 


gradually the dividing line between the theory and the underlying 


facts bas become blurred, and we consider the theory and attribute 
to it the same certainty as only the facts have on which it is based. 
But, however well a theory represents the facts and proves its 
value in successful application, it unavoidably contains besides the 
facts on which it is founded, foreign elements, mainly the personal 
equation of its originator and the personal equation of its times. 
And when building upon theories, the danger exists that instead of 
upon the facts represented by the theory, we may build upon the 
personal equation of the time without realising the unsafe founda- 
tion of our structure. 

The reverence for the facts as the foundation of ecience has been 
extended to the theories based thereon. But, when by building 
theories upon theories, conclusions are derived which cease 
to be intelligible, it appears time to search into the foundations of 
the structure and to investigate how far facts really warrant the 
conclusions, If we are told of matter moving in a vacuum tube 
with velocity comparable with that of light, of small chips breaking 
off atoms of free atoms of chlorine and sodium floating around in a 
salt solution charged with opposite electric charges, whatever that 
may be, of electricity being propagated not through the conductor, 
as we used to assume, but through the space surrounding it, &c, 
it is time to pause and try to understand. l , 

In the gradual replacement of facts by the belief in theories, 
more or less inadequately representing the facts, lies the chief 
danger to further scientific progress. Here is a field where 
splendid work can be done and should be done, in destructive 
criticism, by the younger generation, which, after leaving college 
with all the theoretical armament required, is not yet handicapped 
by personal relations with the men whose names are identified with 
the ruling theories. , 

Especially for our branch of electrical engineering, this is of 
fundamental importance, since all the success of our work depends 
upon the absolute safety of the foundations on which we build. 

All future progress in science and engineering depends upon the 
young generation, and to ensure an unbroken advance it is of pre- 
eminent importance that the coming generation enters the field 
properly fitted ou* for the work. : 

Here the outlook appears to me by no means entirely encouraging. 

It is not the object of the college or university to turn out fall- 
fledged engineers who can handle any engineering problem of 
any magnitude. The available time is altogether too short, and " 
very great deal of practical experience is required, which 18 not 
available to the educational institution. It is not necessary, cither, 
and the college graduate is rot expected to take immediate ee 
of engineering works of great magnitude. All the educationa 
JJ ĩ PPP MT EO DRM ea ae 


* Presidential address before the American Institute of Electrical 
Engineers at Great Barrington, Mass., June 21st, 1£02. 
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institution can do and should do is to fit the student so to take up 
the practical work as efficiently as possible, and tbat is to give him 
a thorough understanding of the fundamental principles of elec- 
trical engineering and allied sciences, and a good knowledge of the 
methods of dealing with engineering problems. 

The average college course at present does not do this. 

One of the reasons of the inefficiency of the present college 
course is the competition between colleges. By trying to teach 
more than other colleges, gradually the quantity of material taught 
by our colleges has increased so that it is not possible any more to 
give a thorough understanding, and memorising takes the place of 
understanding. Memorising, however, is an entirely useless waste 
of energy, since anything that is not perfectly understood, but 
merely memorised, will be forgotten in a short time if not con- 
tinuously applied, and if continuously applied it would be re- 
membered anyway. If, of the amount of material in electrical 
engineering as well as other branches which the educational in- 
stitution of to-day attempts to teach, one-half or more could be 
dropped altogether, but the rest taught so as to be fully understood, 
with special reference to general principles and methods, the pro- 
duct of the institution would be far superior and more successful in 
practical life. To be dropped, then, are all formule, rules, &c., 
beyond the most simple ones, of the scope of the multiplication 
table, &c. When needed, formule can be derived from the 
fundamental principles, or looked up in the literature, and their 
memorising is a mere waste of valuable time, useless, since the 
memory cannot retain them if the understanding cannot reproduce 
them from their premises, This, for instance, applies to the various 
formule of electro-magnetic induction, the equations of the trans- 
former and other apparatus, and theoretical investigations in general. 

Still more than in electrical engineering this applies to the allied 
branches of science and engineering, of which the electrical 
engineer should have a fair understanding. Here anything beyond 
fundamental principles is objectionable. The electrical engineer 
should understand the principle of the steam engine, of the 
hydraulic turbine, know why the spouting velocity and the peripheral 
speed of the water-wheel are related to each other theoretically, and 
how this relation is modified actually, but should not memorize the 
mathematical theory of the turbine with its half-dozen unknown 
friction coefficients, He is not expected to design turbines, and if 
be did, his design would surely be a failure, but he is expected to 
understand the turbine, the steam engine, &c. The engineering 
graduate should know the principles of the strength of materials, 
the distribution of forces in the loaded beam, the reasons leading 
to the I-beam, to the triangle in bridge and roof construction, but 
time should not be wasted in calculating bridges or deducing elastic 
curves, &c. | 

In short, in electrical engineering, and more still in all allied 
branches, nothing beyond the general principles is needed for 
succese, but the principles should be fully understood, and with the 
limited time at disposition this cannot be done if time is wasted in 
memorising things to be forgotten afterward. 

One of the objectionable features of the instruction of most 
colleges is the step-by-step method. One subject is taken up, by 
application of sufficient time and energy pushed through, and then, 
after passing an examination, dropped to take up another subject. 

It is true that by steady application to one subject a great deal 
can be learned, andi'so splendid results derived in the examination 
papers: but all that is learned in this manner is forgotten just as 
rapidly. To understand a matter thoroughly, so as really to have a 
lasting benefit therefrom, and not only make a good showing in 
examination papers, requires several years’ familiarity tberewith. 
Any subject, therefore, that is not kept up during the whole college 
course might just as well be dropped altogether and the time spent 
therein saved. 

We hear that college graduates have no mastery of the language, 
cannot express themselves logically, and therefore recom mend that 
more time should be devoted to literature and instruction in the 
English language. But as long as we do not teach logic, but have 
English language taught by philologists, more or less of the character 
of the florid newspaper style, that is, to write very many words on 
& very small subject, no useful results can be expected. Logic 
should be taught by a scientist, and the principle of English teach- 
ing to engineers should be to enable them to explain a gubject 
intelligently and logically, with as few words as possible. That 1s, 
Faraday's researches, and not the product of the successful novel 
writer, should be the example aimed at. . 

The combination of text-book and home work offers a splendid 
means for incompetent instructors to make an elegant showing 1n 
the examination papers, and turn out a very inferior grade of men 
men who sometimes do not even know what real understanding 
means. Free lectures on subjects which the instructor himself 
thoroughly understands—which is by no means always the case 
now—make it possible to direct the course so that the student's 
understanding follows the course, and in this case home work 
becomes superfluous, excepting in connection with the laboratory. 
Reviewing the lectures and filling out the gaps due to absence, &c., 
appears to me the only legitimate requirement on the student's 
time ontside of the lecture room. 

The present method of examination, which consists in expecting 
the student to answer ten questions or so within a few hours, is 
faulty. It shows what the student has memorised, but not how far 
he understands it. Furthermore, the brilliant student who usually 
answers nine out of ten questions correctly, and would have 
answered the last if he had not made a slight mistake, displaced a 
decimal point or so, in practical life may bc utterly useless, since 
while doing very rapid work, his work is not reliable ; while a slow 
man, Who, however, can absolutely rely on the correctness of his 
Work, will be very succesafal in practice, while hardly passing the 
college examination. 


What, then, should an ideal electrical engineering course contain ? 

Of mathematics, plane and some solid geometry, arithmetic, and 
a good knowledge of algebra. Plane trigonometry—no spherical 
trigonometry required—and a thorough understanding of analytical 
geometry and of calculus, but no memorising of integral formule, 
&c.; they can always be looked up in a book when needed. 

A thorough knowledge of general physics, especially of the law 
of conservation of energy, which, I am sorry to say, is not yet an 
integral of our thinking, and of chemistry, especially 
theoretical chemistry and chemical laboratory, in the latter freely 
using tables, &c. 

The electrical laboratory work should be taken up right in the 
beginning. Even before taking up the theory of apparatus, the 
theoretical investigation of alternating currente, self-induction, 
transformers, &c., the student should have met this phenomenon 
and handled the apparatus in the laboratory. Only after seeing 
the effects of self-induction, for instance, on the alternating-current 
circuit in the laboratory, will the theory of self-induction have any 
meaning and make an impression on the student. What the 
student has seen practically in the laboratory he will then take up 
in the theoretical course, to understand it, learn to calculate and 
control, and afterward, going back once more to the laboratory, 
apply it. It is here where the average college graduate is inferior 
to the practical man, and in spite of his handicap regarding 
theoretical knowledge, the latter frequently pushes ahead of the 
college graduate by hie superior understanding of the phenomena, 
based on his familiarity with them. 

Design of electrical apparatus is of very secondary utility and 
rather objectionable, with the exception perbaps of some very 
simple apparatus. 'The considerations on which designs are based 
in the engineering departments of the manufacturing companies, 
and especially the very great extent to which judgment enters into 
the work of the designing engineer, makes the successful teaching 
of designing impossible to the college. Far better is the reverse 
operation, the analytical investigation of existing apparatus, and 
more instructive to the student. That is, to derive from existing 
first-class apparatus by measurement and test the constants of the 
apparatus, and to calculate these constants and compare them with 
tests. Besides, a very small percentage of the college graduates 
enter the field of designing, but most of them will have to handle 
apparatus, and it is therefore very much more important to be 
familiar with the completed apparatus in all its characteristic 
features, in normal and in abnormal operation, than to be able to 
design it. 

The proceeding naturally can be a short outline only of the work 
which I consider appropriate to an electrical engineering course, 
but I believe the general principles of the course can herefrom be 
understood. They are to give the student all the groundwork 
required to be successful in future practice, but have not the 
impossible aim of giving him a complete education as practical 
engineer. 


NEW PATENTS. 1902. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


4 

17,534. “Improvements in electric locomotives.” B. HoPEINRON. August]lth. 

17,538. *'' Automatic guard fer electric trams.” W. Jones and J. H, Howe... 
August llth. 

17,587. ‘Improvements in and relating to electrolytic incandescent bodies 
particularly applicable to Nernst lamps." H. Baver. July llth. 

17,569. “A movable electric contact for switches and other electrical 
connections.” SIR H. E. COLVILLE. August llth. 

17,6611. "Improvements in electric clocks.” C. J. Moperc. Avgust llth. 
(Complete.) 

17,624. “Improvements in and relating to wireless telegraphy.” L. H. WALTER 
and J. A. ÉwiNG, August llth. 

17,633. ‘‘Improvements in the method of and means for tecuring shades, 
reflectors, or the like, used in connection with incandescent electric lamps.” 
A. Monrisos aad J. W. BUTTERWORTH. August 12th. 

17,667. “A new or improved maximum demand indicator for alternating 
electric currents.“ C. J. Evans. August 12th. 

17,676, An improved stopping device for electric motor vehicles.” R. B. 
BEATTIE. August 12th. : 

17,678. "Improvements in or relating to electric lamp globes.” R. Bonm 
and E. Bohn. August 1«th. 

17,685. “Improvements in electrical motor counters.“ O. T. BrarHy. 
Angust 12. (Complete.) 

17,687. "Improvements in maximum demand electrical indicators." H. H. 
Lake. August 12th. 

17,688. ‘ Improvements in commutator brushes,” H.H. Lake. August 12th. 

17,649. *'' Improvements in or relating to electric arc lamps." H. H. Lake, 
August 12th. 

17,690. Improvements in electric arc lamps," H. H. Laxe. August 12th. 

17.601. "Improvements relating to armature windings for induction motors." 
II. H. LAKE. August 12th. 

17,703. ‘* Signalling by electro-magnetic waves," R. A. FESSENDEN, August 
12th. (Complete.) 

17,704. "Improvements in wireless signalling." R. A. FESSENDEN, August 
12th. (Completc.) 

17,705. "Improvements in wireless signalling.“ R. A. FESSENDEN. August 
12th. (Complete.) 

17,706. "Improvements in wireless signalling." R. A. FESSENDEN. August 
12th. (Complete.) 

17,707. "Improvements in transmitting and receiving signals," R. A. 
FESSENDEN, Augustl2th. (Complete.) 
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17,703. “Improvements in signallirg by electrc-ragnetic wares.” R. A. 
FEssENDEN, August 12th. (Complete.) i 

17.712. Improvements in hot wire electric meters.“ R.S.STEWAnT. Augtst 
12th, (Complete.) 

17,757. “ Electric automatic switches." R. C. HanPvR and A. A. WHITLOCK. 
August 13th. 

17,762. The automatio catch point trol'ey for use on electric ears working 
on overhead wires," J. REYNOLDS. August 13th. 

17,794. "Improvements in apparatus for actuating the electrical controlling 
appliances of the motors of electric railway cars.“ SIEMENS Bros. & Company, 
LiMITED. August 13th. 

17,811. "Improvements in insulating apparatus for electric currents of high 
tension.“ K.S.LrxsTROM, August 13th. (Complete.) 

17,812. "Improvements in receiving and recording apparatus for wireless 
telegraphy.“ M. L. SoLARI. August 18th. 

17,611. Improvements in methods of and means for proc ueing and shaping 
electric current pulses.” F. H. LoniNG. August lith. 

17.667. Moisture and water-proof fixture and guard for electiical attact- 
mente, such as incandescent lamps, plug attachments and the like.” A. F. 
Havss, August 14th. (Complete.) 


17.645. “ Method and apparatus for producing currents of high frequency.” 
R. Scuare. August 14th. 


17,886. ‘Improvements relatirg to electric arc lampe.“ H. BREMER, 
August lth. j 

17,902. “ [Improvements in apparatus for curative treatment by aid of elec- 
tricity and oxygen.” J. J. STANGER., August lith, 

17,913, “An improvement in arc lamps.” F. J. GREEN. August lith. 
(Complete.) 

17,923. Electric arc lamp.” J. A. RicNoN. Avgust Mth. (Ccmplete.) 

17,921. An impreved elcecir'c igniting candle for explosion mo‘ors.” 
H. Lutuy. August l4th. (Complete.) 


17,927. Improvements in electiicity meters.’ G. C. FRICKER and W. M. 
MonpEv. August l4th. 


17,052. ‘ Improvements in and connected with electricity meters.“ B. NoRIH. 
August Lth. 

17,959. “Improvements in marine electric ligLt fixtures." G. L. Martin. 
August 15th. (Complete.) 

17,94. ‘ Improvements in electricinterrupters." L. G. Nil. so. August 15th. 
«Complete.) 

17,095. “Improvements in driving mechanism for electric read vehicles.” 
L. G. NinsoN. August 15th. (Date applied for under Patents Act, 1901, May 
15th, 1902, being date of application in U.S.A.) (Complete.) 

17,997. '* Improvements in controllers for electric motors." L. G. NILSON. 
August lth. (Date applied for under Patents Act, 1901, May 15th, 1902, being 
date of application in U.S.A) (Complete.) 

17,404. ''Improvements in electric-gasoline vehicles." L. G. NILSON, August 
15th. (Date applied for under Patents Act, 1901, May 15th, 1902, being date of 
application in U.S.A) (Complete.) 

18,000. “Improvements in devices for electric ignition of flammable gates." 
E. H. Pryce. August 15th. 


18,021. Improved adjustable electric switches or circuit breakers.” F. D. 
Eur and A. J. HALLAM. August 16th. 


18,055. “ Continuous action electric bell." B. BRANDER. August 16th. 


18.070. improvements in systems of electrical distribution." Tur British 
TnowsoN-HocvsrcN Company, LIMITED. August 16th. 


14,677. ‘Improvements in electric current collectors." THE Fnritisi 
THomson-Hotsion Company, LIIIIED. August 16th. 


18078. ‘Improvements in current limiting switches for electric lights." THe 
British THomson-Hovston Company, LIMITED. August 16th. 


14,079. “Improvements in protective devices for electric circuits." THE 
British THomscn-Housion COMPANY, LIMITED. August léth. 
1K,0¢0. ‘Improvements in electric current regulators." Tue Britisit 


THomson-Hovston Company, Limirtp. August 16th. 


18,082. Improve ments in charging devices for stcrage batteries." TLE 
Biurisu THoMSON-HOUSTON Company, LIMITED. Avgust 16th. 


18,084. "Improvements in elcctiic switches.” Tne Brittso THoxse N- 
Hovusron Company, LIMITED. August 16th, 
18,086. “Improvements in char ing devices fcr electre mobiles.” TEE 


Britisw THOMSON-Hovs10N Company, LIMITED. August 16th. 


18,084, ‘Improvements ia electric transformers.” THE BanisH THOMSON- 
Hotston CostraNv, LIMITED. August l6th. 


18,069. ''[mprovemen s in magnetic separators.” THE British THOMEON- 
HovsroN Company, LiMITED. Avgust 16th. 


15,000, “Improvements in electhic meters." THe BRITISH THOMSCN- 
HousroN Company, LIMITED, August 16th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Ccpics of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 322, High Holbcrn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). 


bo ements in and In connection with trolleys for electric railways 
3 Tomb. Dated July 2nd, 1900. Relates to electric rallwara 
a. d tramways with overhead conductors. Collectors.—To lower the trolley 
po'c automatically in case it et capes from the conductor, the rack which gears 
with the end of the pole isconnected to a piston working in a cylinder to which 
air under pressure is supplied when the current is broken. The air supply and 
exhaust is controlled by a three-way valve, which is tuned to supply air by a 
spring when the electro-magnet liberates a catch from the valve spindle. The 


cylinder is mounted on the swivelling base of the trolley pole, and the piston 


10d and rack are connected to a crosshead which is drawn back by springs cn 
the side bars af the frame. 9 claims. j aai nke noni 
Pike ements relating to the regulation of electric motors." R, 

m Hater dole 2nd, 1900. In order to obtain a great variety of speeds and 
minimise sparking in series-parallel motors, the field magnets are energised by 
a small regulable motor-generator, OF from some other source of variable elec- 
tromotive force. 6 claims. 

11.937. “Improvements in telephone systems.’ F. B. Stafsing and C. Egnor. 
Da:cd July 2nd, 1900. Relates to arrangements by which subscribers in com- 
munication are warned that an operator is listening. 8 claims. 


. "improvements in regulating appliances in eenuection with electric 
moara for turret turning, gua training, aud amalogoms purposes." W. H. 
Dated July 2nd, 1900. P : 
motors used for gun traioing, turret turning, aod for other purposes where & 
very wide range of speed is required. The regulation of a shunt motor from 


maximum to two-thirds speed is obtained by varying the shunt excitation in 


but to reduce still further the speed, resistance is placed in the 
SUE circuit, while the current is maintained approximately constant by 
automatically applying a brake to tbe motor when a reduction in the current 
strength takes place. The current being constant, the pressure at tbe motor 
brushes (aud therefore also the speed) is completely under control. 1 claim. 


. Switching arrangement for Nerust and vacuum Incendescence lamps.“ 
V . Peony. (Ali omone Eleotricitats Gesellschaft.) Dated July 2nd, 1900. Relates 
to systems of lighting with lamps of the Nernst type, in which an ordinary 
incandescent lamp is first switched in, and afterwards cut out automatically or 
by band when the Nernst lamp or lamps are glowing. 4 claims. 


8 Seett. - 
elates to means for controlling the speed of electro- 
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11,991. ''improvements is rbesetats for electric meters.” British Thomson- 
Housten Company. (J. L. Mall, U.S.A.) Dated July 3rd, 1900. Relates to resistance 
switches or rheostats for electric motors of large horse-power. To prevent aro- 
ing at the rheostat contacts when the drum is automatically returned to its 
initial position, the arrangement is such that a short-circuit round the rheostat 


is closed after the motor is started up; this short circuit is automatically broken 


upon overlcad or other abnormal circuit conditions arising. 7 claims. 


12.903. ''imgrovemonts rolating to dynamo-olestrie mine exploders or 
for firing explosives.” J. Feder. L- C. Gomant, France.) Dated Joly 870 1500. 


A dynamo electric machine for igniting explosive charges is provided with . 


means for automatically closing the external circuit when the dynamo attains 
its maximum power, and with means for testing either the internal or the ex- 
ternal circuit. 65 claims. 


12.009. "'Improvements ia aad relating to apparatus for receiving and record 
messages.” M. k. Lake. (R. W. Gordon, U.S.A.) Dated July 8rd, 1900, pne 
to improvements in that class of spparatus described in Sp«cification 
No. 14,547, 4 D. 1899, a number of the call circuits being brought to a multiple 
receiving spparatus so that their individual signals are registered on one tape 
together with the time of receipt of each signal. 11 claims. 


12,016. ''Improvemente relating to electrieally-propelled motor road vehieles." 
T. J. Ryan. Dated July 8rd, 1900. Relates to controlling means for electrically- 
propelled vehicles, and comprises combined current-controlling and reversing 
switches, in Which a single hardle common to both is adapted to operate each 
independently, while the reversing switch can be operated only wh n the meter- 
circuit is open. 7 claims. 


12,017. “improvements relating to motor read vehloles." T. J. Ryas. Dated 
July 8rd, 1900. Relates to means ior controlling electrically-propelled vehicle. 
snd comprises combined steering mechanism and current-controlling and 
reversing switches, with or without & brake switch, capable of being inde- 
pendently operated by one hand ; also a safety appliance for interrupting the 
motive current when the vehicle seat is not occupied. 6 claims. 


12,018. ‘‘ Improvements relating to electric propaision fer metor road vehicles.” 
T. J. Ryan. Dated July 8rd, 1900. Relates to means for controlling eleotrically- 
propelled vehicles? and comprises acurrent-controlling switch and a reversing 
switch, both capable of being operated independently by movements of the 
eame pedal in different planes. 3 claims. 


12,074. ''improvements in statio voltmoters." Siemens Bree. & Co. (Siomoas 


and Halske.) Dated July 4tb, 19C0. In any electrostatic voltmeter the charged 
surfaces are arranged £0 that when they move towards one another, air is com- 
pressed between them to damp the movements. Jn one form an aluminium 
body of circular or other section is carried by wires on a axle, which also carries 
a pointer and a balance weight, and is controlled and connected electrically by 
a spring; the body is attracted into, and nearly fite, a stationary curved box of 
insulating material, with a thin coating of metal, which is the second charged 
surface, The body may be opened at the end which enters the box. 2claims. 


12,112. ‘‘tmgrovements In and connected with block signalling apparatus for 
railways.” F.K-ezok. Datei July 4th, 1900. Semaphore, &c., signals, con- 
trolling snd locking signals, inter-locking, signalling instruments, signalling, &c., 
between trains, indicators and repeaters signal, contacts electric. Relates to 
electrical apparatus for operating and ccntrolling the operation of railway 
sigcals on the block system. 23 claims. 


12,152. ''Methed of Increasing the capacity of lead secondary batteries la 

actical use." C. Helm. Dated July Eth, 1£00. The capacity of secondary 
atteries is increased by heating them while charging or discharging or during 
both these operations. The invention is particularly applicable for increasing 
the capacity of batteries which ate used in combination with dynamos in 
syttems of electric traction for taking up large variations in the current. 
Reference is made to Specification No. 1,484, a.p. 1892. 3claims. 


12,160. “‘Improvements in the manufactore of filaments for electric Incandescest 
lamps." V. Thomas. Dated July 5th, 1X0. Incandescent lemp filaments are 
made of grsphite or carton and a refractory oxide from a mixture containing 
15 parts of nitro-cellulose dissolved in 85 of glacial acetic acid, and either ‘2 per 
cent. of cerum acetate, or 2 per cent. of thorium or beryllium acetates. These 
salts must be pure and are added in aqueous solution. Nitrates may be used 
instead of acetates. 5 claims. 


12,170. ‘Electric Meters." P. Mandewsky. Dated July 5th, 1900. Relates 
to quantity meters. 1 claim. 


12,1765. ‘‘tmprovements in controlling apparatus for electric circuits.” Thomson- 
Davies Telephone System and A. T. M. Thompsen. Dated July 6th, 190. Relates 
to arrangements in electric signalling systems, especially in automatic call 
telephone systems, by which the called subscriber's bell is rung for a pre- 
determined interval of time. 6 claims. 


12,179. EMINENS lu and connected with olectricel tramways er raliways." 
H. Hirst. Dated July 6th, 1900. Electric railways and tramways sre arranged 
eo that if vehicles are running in opposite directions on to a singie line, current 
is cut «ff from tne of them. and a signal is given to prevent following vehicles 
from entering tbe section. 7 claims. 


12,249. ‘Improvements relating to thermc-eleotrio colis." H.N. Lake. (L. S. 
Langville, V.S A) Dated July 6th, 1900. Relates to thermo-electric batteries, 
and cannot well be abridged withcut reference to a drawing. 10 claims. 


12,203. ''imprevements In er conuceted with water-tight switob cases," 
E. Lawley Pinching and W. M. Watten. Dated July "tb, 1900. A water-tight 
casing for switches is formed in two parts, with which an ordinary switch is 
placed. On the top of the casing is fitted a disc, over which a dièc may be 
rotated. ‘he disc is fitted on a spindle, which carries an arm cngaging with a 
pius which is adapted, when the d'sc is rotated, to operate the switch lever. 
2 claims. 


12,921. ''Am improved collector er commutator for oleotrios! machines.” F. 
Kaeferie, Dated July 7th, 1908. The conducting strips and the insulating strips 
which separate them are held firmly together in the following manner :—Grooves 
turned in the ends of the ccmmutator or bave insulating rings fcrced into tbem, 


and these insulating rings are, if necessary, strengthened by metal rings. The 


parts are then clamped between two end aiscs, of which one is secured to the 


sbait and the other is movable therecn. ‘lhe form of the grooves may bs 


modified. 1 claim. 


12,331. “‘Improvemsuts in blocks for eicctrio ard like cordaits." E. Sehsilback. 
Dated July 7tb, 1900. Relates to sectional multiple conduits for electric and like 
conductor: in which an outer casing is formed of a shell of cement, &c., and is 
provided with variously shaped grooves, or openingsto receive similarly ebaped 
longitudinal tie rods, The interior is filled with lighter material, such 4s 
artificial wood, &c., mouldcd with a number of tubular openings, the ends of the 
outer casing are airanged to fit together, and the ends of the inner blocks are 
either flush or fit with sleeves round the tubular openings. 8 claims. 


12,388. ''imprevements in er relating to mechanical motive devices for the 
controlling drums or switekes of slectrically-propelied vehicies.” A. J. Beslt. 
Dated July 9th, 1900. Relates to improved actuating mecbanism for electric 
controllers. The mechanism may be fitted in a casing adapted to be placed 55 
the ordinary controller. It comprises a small electrometer, which is started by 
the handle and drives the controller spindle through differential pearing 
brought into action by a brake controller by electro-magnets. A spring 18 fit ; 
in connection with the geariog to return the controlier in case of 1 ol 
the current, or release of the handle. The actuator may be arranged to contro 
a number of motors ason & train. 22 claims, 


12,392. ‘improvements ia clamps for holding the ende ef electrical fases or 
Unks acting as electrica! conductors.”  Callender's Cable and Constraction 85 
pany and J. C. A. Ward. Dated July 9th, 1900. A clamp for holding pa 
conductors is formed with two discs, which are forced together by & Sp Pin i3 
an eccentric. In one arrangement the discs are mounted on a centra pi oy 
the lower end of which a conductor may be connected, A spring sr Plot 
below the lower disc, and a forked eccentric pivoted on a pin, working bis eb 
in the pin, is arranged above. The appliance is clamped toa suitable 910 
a nut. In a modified form, the end of the pin being forked, and the eccen 
working between the legs cf the fork. 3 claims. 
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THE GLASGOW ENGINES. 


To judge by the numerous cordially appreciative letters 
which we have received during the past week from British 
experts in steam engine-building, and expressions of approval 
which have reached us by other channels, we may congra- 
tulate ourselves upon having correctly voiced the feelings of 
our readers with regard to the biassed, incomplete and 
inaccurate article which formed the subject of our leader 
last week. Inaccurate, we say, on the strength of Mr. 
Parshall’s letter to the Allis Company, in which the steam 
consumption of the Allis engines was stated to be 
12˙2 lbs, per 1 H. P.-hour, not per B.H.P.-hour as given in 
Engineering. 

The difference amounts to 0:5 lb. in the comparison. A 
trifle?—no doubt—but 50 per cent. of the difference 
between the stated results. A difference in superheat of 
40° F. would account for the rest; but we await the details 
of the tests. 

With regard to the mechanical efficiency of the engines, 
however, the matter is entirely on a different footing. 
Apart from any details, it is quite impossible for an 
engineer to believe that any of these engines gave a 
mechanical efficiency of 96 per cent., let alone 97 per cent., 
or a combined efficiency of 92 per cent. 

The 3,000-H.P. Sülzer engines at Moab‘t Electricity 
Works, Berlin, when tested with the utmost care by the 
purchasers, gave the following results: — With steam at 
175 lbs. pressure absolute, superheated 61:5? F., running at 
83:7 revolutions per minute, and giving 3,680 J. H. P., the 
mechanical efficiency was found to be 92:9 per cent. The 
steam consumption was 11:9 lbs. per I. H. P.-hour, and the 
light load power was 266˙3 I. H.P. The combined efficiency, 
assuming the generators to be of 96 per cent. efficiency, 
would be about 89 per cent. The steam consumption of 
these engines with 220° F. superheat, at 2,510 1.H.P., was 
9 lbs. per 1. H.P.-hour, a record at the time (end of 1900), and 
the mechanical efficiency was 89:5 per cent. The magnet fly- 
wheel weighed 68:9 metric tons, and, while the engines drove 
their own air-pumps, they had only two cranks, two bearings, 
and a short shaft, as compared with three cranks, six bear- 


ings, and long, heavy shaft in the Glasgow sets, Moreover, ` 


the Sülzer engines were four-cylinder triple-expansion ; the 
Glasgow engines, three-cylinder compound. Now, even 
allowing for the difference in size, how can we be expected 
to believe that in the Glasgow engines one-half of the friction 
loss was eliminated ? or that the loss in both engine and 
generator at Glasgow was no greater than the loss in the 
engine alone at Berlin ? 

It is a singularly significant fact that the Stewart-B.T.H. 
sets, for which Prof. Barr found combined efficiencies of 
88:3 and 88°5 per cent., were dtreci-current generators—the 
power factor was unity! In passing, we may note that 
Mesars. D. Stewart & Co., Limited, point out in a letter to 
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Engineering that their engines were guaranteed to give 
92 per cent. mechanical efficiency—not combined efficiency, 
as erroneously stated in that journal—and they actually gave 
93:4 per cent. and 93:7 per cent. Where they failed was 
in steam consumption. 

We want to know how the power factor of the large 
generators was ascertained. We are open to conviction— 
but it must be by rigorous proof, Advertisements have no 
weight with us. 


How, where, and when were the electrical measuring 


instruments calibrated? And by whom? How were they 


connected with the circuits by means of step-down trans- 
formers? What was the nature of the load —inductive or 
non- inductive? What steps were taken to prove that the 
power factor, as determined by the instruments, was reason- 
ably likely to be correct? 

To say that the mechanical efficiency of the engine must 
have been about 96 per cent., because the combined effici- 
ency was 92 per cent., is simply absurd—until it is actually 
demonstrated that the latter vaiue is correct. 

As for the statements which have been made that the Allis 


engines ran withont trouble from the start, we would draw 


the attention of our readers to Mr. John Young's report to 
the Glasgow Tramway Committee, reprinted in our issue of 
June 7th last year. 

The report stated that at the end of April the Committee 
“started to operate a few cars by the Stewart auxiliary 
engines, in the full expectation that the first Allis engine 
would be available for operating withina very few days. In 
point of fact, however, it only operated cars for a short time 
on Thursday and Friday, May 9th and 10th, but had to be 
shut down on the evening of the 10th on account of the oil 
not getting proper access to the bearings, and we have had 
no use of it since. Messrs. D. Stewart & Co. have, at 
my special request, kept their auxiliary engines working 
since April 27th, and, by assistance from the Springburn 
power station, we have thus been able, although with diffi- 
culty, to maintain a service of electric cars on the routes 
converging on the Exhibition." | 

The chief expert of the Allis Company had to be sent 
over to remedy the defects, “chiefly in connection with the 
oiling arrangements.” At the end of his report Mr. Young 
added a postscript to the effect that the car-load had that 
morning been put on the first Allis engine. 

Presumably a month of trouble is “ working perfectly well” 
from the first ; but who is going to believe that engines which 
could not be run on load for a month on account of hot 
bearings have a mechanical efficiency of 96 per cent ? 

And is it not a fact that the oiling arrangements of the 
Allis engines had to be overhauled and set right immediately 
after Prof. Barr's tests? o 


S — 

Tue receipt of the concluding part 
of Vol. 31 of the Journal of the 
I. E. E., together with the Index and the new List of 


Members, reminds us of the flight of time, of the new 
session fast approaching, of the proposal to increase the 


A Word in the Ear 
of the LE E. 


subscriptions, and other things more or less congenial, 


mostly less. The list shows that there are now 5 Honorary 
Members, 869 Members, 936 Associate Members, 1,858 
Associates, and 160 Foreign Members, in all, 8,828, as well 
as 578 Studente. This is a highly creditable showing, and 


marks an advance of 10 per cent. on the preceding year. 
The Institution is a force to be reckoned with, and should 
command a hearing in the councils of the nation. 
Nor can it be denied that the %earing is granted, as 
witness the recent deputation to the Board of 
Trade. But, alas!—beyond the intimation that Bills had 
been drafted, and might some day be passed, to inaugnrate 
some of the desired reforms, but little advantage was gained. 

Turning tothe Journal, we note with regret the falling-off 
in quality of the papers selected by the Council for the 
edification of the members of the ** London local section," so 
to speak, when they are compared with the really excellent 


papers which have been read at Glasgow and Manchester. 


Why does not the Council exercise some discrimination? 
The object of its deliberations is surely something more than 
merely to prevent over-ambitious young members from pre- 
senting papers which fall short of the standard which, we 
presume, exists. There is too much of the advertising 
element admitted ; papers are freely read by members with a 
view to obtaining recognition as experts in branches of the 
industry in which their experience lacks the ring of sterling 
worth, and is unfortunately but paper currency. This 


should not be. Is it possible that the Council has no option 


—that better papers are not offered? Are the practical 
engineers who write those excellent papers for provincial 
centres deterred from producing them at headquarters, by 
the fore-knowledge that they would there be discussed from 
the historic—nay, pre-historic—and personally reminiscent 
point of view, to say nothing of the jaundiced criticism 
born of jealousy ? 

Is it not a fact that the younger members, those who 

daily handle machinery and who carry out important under- 
takings, are as a rule extremely loath to join in the 
discussions, which are so largely confined to a few of the 
“auld lichts" who do not scruple to exceed their time 
allowance with the connivance of a weak and complaisant 
chair ? 
We do most heartily besecch the Council to exercise its 
powers without fear or favour, and to rescue the parent stem 
from the threatened super-eminence of its vigorous off- 
shoote. We entreat the President to cut short without 
mercy or regard: of perscns any and every trespass beyond 
a fair time-allowance. We call upon the practical working 
engineers to assert themselves in the discussions, and to 
speak with authority upon the subjects of which they are 
the masters. 

Lastly, we beg the Council to decide beforehand upon the 
dates of meetings ; we have been treated to too many extras 
of late, the meetings often falling in consecutive weeks for 
long periods. The Secretary of the Institution is too 
energetic and indefatigable to complain; but he is too 
valuable to be recklessly worked to death like an American 
lathe. The fault lies first, in starting the session too late ip 
the year; secondly, in admitting too many papers. Let 
fewer be chosen—and better—leaving due time for the 
discussions ; or, what is far better, let them be read in 
abstract, and let those who take the trouble to read the fall 
text in advance be rewarded by a share in the discussion. 

Elocution is an art little cultivated by engineers, though 
we have some shinfng examples; we dare not suggest that 
the overburdened Secretary be further loaded—but, if the 


papers / / be read, for pity's sake let them all be read 
by someone who can read ! 


Durban.— The electric tramways promise to become a 
great success. The revenue for July was £1,100 above that of 
June, and £4,000 over the corresponding month of last year—an 
average revenue of £100,000 per annum, although the full service 
provided ie not yet being worked. In view of the proposed 
extensions, it has been decided to obtain quotations for English 
and American rails, &c., from Hubert Davies & Spain, also from 
the Corporation agents. 
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THE WOLVERHAMPTON EXHIBITION. 


(Continued from page 310.) 


Tur Edison & Swan United Electric Light Company, 
Limited, have on exhibition a large show case containing 


examples of every kind of lamp manufactured by them. 


The smaller lamps are arranged in a symmetrical design on 
a large back board about 9 ft. square, forming the centre 
panel of the case, the other part of the case being devoted 
to examples of large lamps giving from 100 to 500 c.p. 
In addition there is a smaller case (known as the “ Historical 
Case”); this is unique, and contains specimens of lamps 
from the very earliest attempt at incandescent electric lamps 
down to the present well-known “ Ediswan " lamp, as in use 
allover the world. These lamps include the first ape 
mental lamps made by -Mr. Edison and Mr. Swan 
independently in America and England, also the lamps pro- 
duced at the celebrated law case when this company’s patents 
were upheld. | 

There is also a range of motors of all sizes, from the 
small j4-H.P. sewing-machine motor up to a 12-H.P. 
machine. The last is direct coupled to an Ediswan " 
dynamo. The motor takes current from the Exhibition 
mains at 500 volte, and drives the dynamo, which supplies 
current at 200 volts for use on the stand. 

The smaller motors are of a type recently introduced by 
Mcsrs, Ediswan, for which very high efficiency and capacity 
to withstand heavy overloads are claimed. They ‘may be 
overloaded up to 50 per cent. for short periods without 
The sewing-machine motors are arranged in 
such a way that they may be attached to any existirg 
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Messrs. FRANKENBURG'S EXHIBIT. 
machine, without any belting or regulating resistances, and 


J à very ingenious arrangement the speed may be varied 


from a few stitches per minute up to 2,000, simply by 
depressing or raising the treadle with the feet. 
The company have also on view an electric clock of hand- 


some appearance, These clocks are controlled by means of ` 


Clectro-magneta, and do not need winding up. They are 
d simple, unlikely to get out of order, and 


Some fine examples of electroliers are shown, including 


some of the newest designs and styles; there are also 


examples of switches, fuseboarde, voltmeters, ammeters, 
starting switches and other electrical apparatus menufac- 


tured by this company. We may mention that Messrs. 
Edison & Swan are supplying the bulk of the lamps used at 
the Exhibition, both for interior illumination and for 
decorative purposes, the orders received by them from the 
Exhibition authorities amounting to 12,500 lamps of 
16 C.P. 

The exhibit of Messrs. Isidor Frankenburg, Limited, of 
Salford, consiste of drums of cable of various sizes, insulated 
with vulcanised india-rubber (their speciality), piled up one 
on top of another tos height of about 16 ft. 

In addition there are two drums of cable, insulated with 
vulcanised india-rubber, and protected externally with a solid 
drawn sheath of lead put on under hydraulic pressure ; and 
a drum of cable armoured with galvanised steel wire, for 
colliery or other underground purposes. 

They further have two cases containing samples of various 
classes of cable ; rubber in various stages of manufacture, as 
prepared by the firm at their works in Salford for insulating 
purposes ; and cables in different, stages of construction, &c. 

As already mentioned, the whole of the arc light cables 
used in the interior of the Exhibition were manufactured by 
this firm. 

The Hiram Maxim Lamp Company, Limited, have a very 

tastefully decorated stand, at which they show specimens of 
their numerous varieties of glow lamps, including the 
“Rex” lamp, and their Spiralette device, a closely- 
wound spiral of glass, which can be slipped over the bulb of 
an ordinary glow lamp. The latter gives a very pretty 
effect, but we should be better pleased if the proprietors 
refrained from the suggestion that it in any way increases 
the light emitted by the lamp. It is quite true that the 
increase of light thrown upon “a given spot" is carefully 
spoken of; but the references to * the enormous saving to 
the consumer“ are not qualified by the saving clause, so to 
speak, which occurs elsewhere in one of their circulars, 
This company supplied the ** Rex " glow lamps used for the 
lighting and decoration of the Concert Hall and the Central 
Bandstand. 

We illustrate Lerewith the arc lamp which is shown by the 
Codd Arc Lamp Company, of Nottingham, at the stand of 


Ture Copp ABC Lamp. 


Mesers. Bever, Dorling & Co. The mechanism of the lamp ; 
is extremely simple; it is of the focussing type, contro)leĝ 
by differential series and shunt-wound solenoids, The prin- 
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cipal feature is the brake mechanism. This consists of a 
chain working on a brake wheel; the chain passes over blocks 
carried by the brake lever, the surfaces of which are accu- 
rately shaped to a certain contour—calculated to give the 
greatest possible delicacy of feed. The adjustment is made 
in securing the chain in the first instance, this, however, 
being of less consequence than the accurate shaping of 
the regulating surfaces. The advantages claimed for this 
type of lamp are simplicity of construction, steadincss, 
dürability, and low prime cost. 
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to destruction; the tube broke at 75 tons stress per square 
incb. Examples of intricately bent pipes, including a 
small-bore Perkins hot-water tube, bent so as to form the 
name of the firm, are noteworthy, as showing what can be 
done with their productions, and a variety of pipe joints in 
section are exhibited. A condenser coil consisting of one 
continuous lepgth of pipe—180 ft. long and 3 in. in 
diameter—and a 7-in. expansion bend, which forms the 
doorway of their stand, are other prominent features. We 
should add that Messrs. Lloyd & Lloyd supplied the whole 
system of high-pressure steam pipes for the Exhibition, 
consisting of 12-in. and 10-in. lap-welded tubes for the 
main range, fitted with heavy flanges, screwed and caulked 
on and provided with a facing strip, and subsidiary pipes of 
various sizes. 

‘An interesting exhibit has bcen housed in the “Swiss 
House " adjoining the Machinery Hall by Messre. C. Wüst 
and Co., of Secbach-Zürich, who are represented in this 


" MULTISPEED " INDUCTION MOTOR. 


country by Mr. K. v. Meyenburg. The special feature of 
this is the “ multispeed” reversible alternating-current 
induction motor which the firm are now making, This has 
been devised to overcome the difficulty of speed variation 
met with in the application of induction motors to machine 
driving. The motors are generally of the type shown in 
the above illustration, and really consist of practically 
two motors combined, having differetit numbers of poles; 


; "Mscráxisw Oy AUNUND'S W 
thus two speeds are at once.obtained, and by couplin 

the two in parallel, a third speed intermediate 1 ther 
two is given. Adding to these, if necessary, a set of back 
gebt €on-latlie driving, a very large range of speeds is gained. ` 
: Motors. of this kind-are chown driving lathes, saws; milling 


. 
` 


machines, radial drills, &c.; ordinary A.C. motors are also 
exhibited. A three-phase loom motor with spring suspension 
is illustrated below. An important item isthe new machine- 
cut double-helical gear introduced by the firm, and illustrated 
herewith. Hitherto practically all double-helical gears have 


had to be cast, but by omitting a small portion of the teeth, 
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DovBrE-HELICAL MacnriNE-CuT GEAR WHEELS. 


it has been made possible to produce them by milling out 
of the solid. These can be used to give speed ratios up to 
1 : 15 with a single pair of wheels, and they run noiselessly 
and with high efficiency. 

In the same pavilion Aumund's centrifugal tachometer, 
made by Messrs. Henry Baer & Co., of Zürich, is shown. One 
of our figures illustrates this device, in which, by an ingenious 


THREE-PHASE Loom NOTOR. 


arrangement of small toothed rollers to guide the central 
pin, the frictional resistance is practically contined to rolling 
friction, and no oil is used on the working parts. This type 
of meċhanism is applied to various kinds of tachometer, to 
meet all ordinary requirements. | | 


(To be continued.) 
qu eet em 


THE KENDAL CORPORATION ELECTRICITY 
WORKS. 


Tur old town of Kendal, in Westmorland, which has the distinc: 
tion of being one of the oldest boroughs in the kingdom, having 
5 us "o in the reign of Queen Elisabeth, is vag 
e times; it has lai l ly of the town 

with electricity. laid down plant for 5 supply o 
The oponing ceremony took place on Wednesday, 6th ult., when 
the. Mayoress, Mrs. Gilkes, a name well known to most of our 
readers in connection with turbines, switched on the current to the 
town j^ ftie presenge of the members of the Corporation and other 
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guests. After an inspection of the station and its machinery, the 
chairman of the Electric Light Committee, Mr. Alderman Monk- 
house, gave a short account of the history of the scheme, and Mr. 
Dykes, of Messrs. Handcock & Dykes, the consulting engineers for 
the work, gave a description of the system and plant. 


VIEW cr ENGINE Room. 


At the invitaticn of the Mayor and Mayoress, the company 
afterwards sat down to dinner in the engine room, which had been 
very tastefully decorated. 

The question of providing a supply of electricity for Kendal was 
considered by the Corporation in 1897, and in January, 1898, 
Messrs, Handcock & Dykes were instructed to report on the 
prospects of a municipal electricity undertaking. In their report, 
dated April 12th, 1893, they recommended putting down a station 
capable of supplying 5,000 8-c.p. lamps or their equivalent, for 
private lighting, and 3Q-enclosed arc lamps for the public lighting 
of the main streets. They proposed that the water-power in the 
pipe line between Fisher Tarn and the low reservoir should be 
utilised by means of turbines driving dynamos, there being an 
auxihary plant with storage batteries in the town. Their estimate 
of the total ccst of sch a scheme, including buildings, plant, maius, 
public lamps, and all legal and engineering fece, 
was £17,818. vi 

In January, 1899, a further report was received 
from the engineers in accordance with the ia- 
structions of the Town Clerk, showing how the 
scheme would be modified by reducing the 
size of the “compulsory area," omitting part 
of the street lighting, and dispensing with the 
water power from Fisher Tarn, that source of 
power not then being available. In this report 
they still recommended making provision for 
5,000 8-c.P, lamps connected, and proposed a 
steam power plant at a total cost of £15,015, 
stating that they felt sure that within the 
first year & load of 2,500 lamps would be 
obtained. However, it was decided to com- 
mence with, to put in a plant capable of 
Tunniog 2,200 lights only, the estimates for tho 
whole of the plant and mains, exclusive of 
buildings, being £8,160. Instructions were then 
"Mes to the engineers to prepare specifications 

or the plant and mains. The provisional 
order was obtained in 1900. 
5 a due course tenders were received and 
: COLLUM given to Messrs. Johnson & Phillips, 
harltop, Kent, for the whole of tue station 
Rint at £4,975, and to the British Insulated 
1 80 Company, Limited, of Prescot, for the 
eel meters and services at £3,000, making 
558 of £7,976. The work has been carried 
Ms ue two firms in question in a most 
th 5 "dd 1 for the above sums, and 
" dU 
ars and ip to ie EROR eee 

md era ipic 1 i will soon 
night the t rom the fact that on the opening 
valent, am otal of 8-c.p. lamps conneüted, or their equi- 

ounted to 2,496; the enginedry have accordingly 


had to advise th~ : H E E RRS : : 
additio : Corporation to ‘immetigtely put in hand 
einig wing to prevent any failure ot igpply during the 
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The buildings, which bave been designed by Mr. T. N. Ritson, 
Assoc. M. Inst. G. E., the Corporation gas, water and electricity 
engineer, and erected by Messrs. W. Dixon & Sons, of Kendal, are 
situated at the gas works. They are built entirely of local lime- 
stone, the masonry being relieved with dressed stone pilasters and 

ashlarwork. At the east end is a two-storey 

building to be used as offices and showrooms. 

The engine room is 49 ft. long x 28 ft. wide, 

— the roof being supported by steel privcipale, 
and is boarded and panelled in pitch pine. 
A subway extends over the whole area of the 
engine room, giving access to the space under- 
neath the switchboard and to the engine and 
dynamo foundations. The floor, which is 
tiled, is formed of expanded metal and 
concrete. The interior walls of the engine 
rcom are neatly finished with a tiled dado 5 ft. 
high. 

The boiler house is 49 ft. long x 37 ft. wide, 
the roof principals being of steel. Like the 
eugine house, it is lofty, well lighted and 
ventilated, and ample provision has been made 
for future extensions of plant. 'l'he chimney is 
50 ft. high, and is buiit partly of cement aad 
partly of dressel frce stone; it is provided 
with a loose firebrick lining throughou:. 

The accumulator kouse is 39 ft. long x 17 ft. 
4 in. wide, is lofty, welllighted, and ventilated. 
Meter-testing room, stores and overhead water 
tank are also provided. 

The scheme approved by the Corporation 
provided for a three-wire direct-current net- 
work radiating from the station, no feeders 
being used. 

In the boiler house there are at present two 
single-flue dry-back boilere, by Messrs. J. Fraser 
and Sons, Millwall, each capable of evaporating 
| 2,500 lbs. of water per hour with hot feed, 

n and draught of 3 in. water gauge, at a con- 
sumption of best Welsh coal of not more than 

1 lb. per 10 Ibs. of steam from and at 212 F. 
At the base of the chimney shaft there is 
fixed a 55-in. Sturtevant induced draught fan, 
driven by an enclosed steam engine, the 
engineers preferring to eave the cost of a tall chimney, which would 
only be earning its cost for an hour or two a day, and to use a little 
steam during hours of full load in order to produce tne necessary 
draught mechanically. In this they show a commendable spirit of 
progress; we have repeatedly pointed out the advantages of forced 

draught in these columng. 

For boiler feed a 43 in. x 21 in. x 4 ia. stroke Hay ward-Tyler 
duplex hot feed pump, driven by steam, is provided to deliver 800 
gallons per hour, and in addition to this a three-throw electrically- 
driven plunger pump of 500 gallons capacity per hour. Tae motor 
forthis latter is compound wound, with shunt and series regulating 
resistances to vary the speed 15 per cent. either side of normal. 
The armature can be put across the outers at 410 volts, or one side 
of the three-wire system at 220 volts, this giving the maximum 
economical speed. 

A 2-in. Kennedy hot-water meter is provided to measure the 


| 
| 
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Dnv-Back BOILEBS, 


amount of feed water, which is heated by a Berryman feed heater 
gupplied with exhaust speed from the engines. 

In the engine room there are at present two Willans high-speed 
engines, each of 50 B. H. p., while ample space is left for extensions. 
The dynamos are of Messrs. Johnson & Phillips“ make, six-pole, 
zhunt-wound machines, each of 36-K w. capacity, connected in 


people of Liverpool and Birkenhead for trave 
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7 00 across the outers, and supplying current at 450 volts at 
400 r.p.m. 

A balancer booster set is installed, consisting of two motors and 
two dynamos all direct coupled, but with independent armatures, to 
enable one to be removed without stopping the others. The 
boosters give 30 amperes at any voltage from 10 to 90, and the 
balancer motors 50 amperes, from one side to the other, when work- 
ing on the bars at any voltage from 220 to 250. 

The battery consists of 240 LA 7 Tudor cells in glass boxes, half 
being connected on either side of the three-wire system ; each half 
gives 21 amperes for 10 hours, with final voltage across the whole 
battery of 400 volts. They are capable also of an emergency dis- 
charge of 90 amperes for 30 minutes, i. e., of supply ing about 1,300 
8-c.P. lamps alight at once. 

A hand-power travelling crane is provided in the engine room 
designed to lift up to 3 tons. 

The main switchboard consists of separate slate panels for each 
of the two dynamos, the two batteries, the boosters, and the feeders. 
The main voltmeters, connected by pilot wires to the centre of dis- 
tribution in the town, are of the illuminated dial pattern, and there 
isa Kelvin electrostatic voltmeter, which can be connected up to 
any of the voltmeters on the board for the purpose of checking 
them. The battery switches are mounted in the wall of the meter- 
testing room behind the engine room, being worked by gearing off 
the main board. All the resistances are fixed in the fireproof cellar 
below the board. 

The mains are of the three-core clover-leaf pattern, made and 
laid by the British Insulated Wire Company, insulated with impreg- 


nated paper, and lead covered. They are laid solid in wooden 


troughs, filled up with insulating compound. 

There are two mains, each 15 x 08 x 15 sq. in. section leaving 
the station, and ranning on either side of the main street up to the 
top of the town, a distance of nearly a mile, with branches of 
1 sq. in. and ‘05 £q in. up the side streets. 

There are five disconnecting pillars at various parts of the town, 
by which any section of the main can be quickly cut out for testing, 
or in the event of a fault; the mains on either side of the roads 
are cross-connected at these points, so that if one section has to 
be cut out, the others are not affected. 

The service connections are made partly in B.I.W. cast iron ser- 
vice boxes with fuses, and partly by means of wiped joints direct 
on to the cables. 

The meters are of the Vulcan type, supplied by Messrs. Geipel 
and Lange. Current is supplied at a flat rate of 6d. per unit for 
lighting, and 3d. per unit for power. There are at present 44 con- 
sumers connected, having just under 2,500 8-c P. lamps, and a large 
number of others will shortly require a supply. The motor load 
to commence with amounted to 10 E.., divided between four 
motors, but it is understood that a number of manufacturers con- 
template installing motors, and, indeed, sn extension of the mains 
has already been decided on to reach one motor user who is just 
beyond the compulsory area. There can be little doubt, therefore, 
that very shortly the station will reach the output of 5,000 lamps 
originally contemplated. 

The fact that in Mr. Gilkes, the Corporation has a mayor who is 
himself an engineer, and a pioneer in the district in the matter of 
electric plant, bas naturally been of great assistance in carrying 
through tbe scheme, 

Mr. Ritson, the borough engineer, who has acted as resident 
engineer under Messrs. Handcock & Dykes for the engineering part 
of the work, and has been responsible for the building, is just 
leaving the town to take up & corresponding position at Ramsgate 
he leaves with the satisfaction of knowirg that the undertaking bas 
made a satisfactory start, and is likely to prove one of considerable 
importance to the town. 


Mersey Railway.—At the half-yearly meeting of this 
railway, held in London last week, Mr. James Falconer, the chair- 
man, said that the great falling off in the earnings was due to the 
competition of electric tramways, which, for the first time, had had 
its full effect on the company's traffic during the past six months. 
Wherever such competition had taken place, it had proved detri- 
mental to railways worked by steam power. It was the recognition 
of this fact which led the board to decide, some time ago, to apply 
electric traction to the Mersey tunnel, as it was found that with 
the existing system, they could not hope to successfully compete 
with electric tramways on the surface. The hope for the future of 
this company lay in their giving the best nes service to the 

ing from one place to 
the other. A contract had been made with the British Westinghouse 
Company for the electrification of the line. The work was being 
energitically proceeded with, and there was every reason to believe 
that, when they next met, the trafüc of the line would be in 
process of being dealt with under tbe new conditions. The contract 
time for the completion of the work was January 15th next, and if, 
by that time, the company were in a position to offer a thoroughly 
good service, the board would feel quite satisfied. When the line 
was worked by electricity, it was intended to have two classes for 
passenger traffic. Under the new conditions, there would be a 
reduction in the cost of ventilation, and a small saving in the 
expenses for pumping. The cost of haulage would show a large 
decrease. Es pir pes 5 Company estimated the cost 

train-mile, under the new system, at 62d., as compared 

are than 1s at the present time. Hori n 


N 


THE ELECTRICAL REVIEW. (vol. 51. No. 1,293, Sz RII 5, 1902. 


A PRACTICAL METHOD OF CALCULATING 
TRANSFORMER REACTANCE. 


Mock has been written on the experimental determination 
of the reactance of statio transformers, but the equally 
important question of the calculation of this quantity has 
not reoeived that amount of publicity which is its due, 
Perhaps this is due in part to the complicated nature of the 
problem when presented in its generalised form, and in part 
to the reluctance of designers to disclose their methods of 
computation. ` 

The object of this article is to present to the non-mathe- 
matical reader a simple method of arriving at a basis from 
which, with the minimum of experimental data, the short- 
circuit reactance of transformers of ordinary commercial 
design may be accurately predicted. 

The fundamental fact made use of is that when the 
&condary winding of a transformer is short-circuited and 
an alternating current is passed through the primary, then 
the induced secondary ampere-turns are equal and in oppo- 
sition to the primary ampere-turna, which fact holds good 
for any transformer not having unreasonably high reactance. 
The short-circuit reactance may then be considered as due 
to the magnetic leakage flux in the region between the 
primary and secondary sections, which is induced by the 
primary and secondary ampere-turns. The total reactive 
voltage is equal to the effective cutting of the primary and 
&condary windings by this flux, the E. M. F. being generated 
half in the secondary and half in the primary. 

The problem is to determine ‘the effect on the short- 
circuit reactance of variations in the following quantities :— 


1. Primary current, primary turns snd frequency. 
2. Dimensions of windings and sheath. 


8. Relative arrangement of primary ard secondary wind- 
ings. 
4. Disposition of the insulation. 


Fics. 1, 2 & 3. 


1. Let 1 be the primary current, 

T the number of primary turns, 

N the frequency of the impressed voltage. 
Then, other things being equal, the leakage flux is pro- 
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portional to the primary ampere-turns I T, and the reactive 


voltage : 
V = 1 T? N x a constant, | (1) 


2. Fig. 1 represents a section through the winding pocket 
of a shell transformer which has one primary and one 
recondary section, the whole of the pocket being ocenpied. 


Let a be the dimension of the windings in a direction at 
right angles to the sectioning, 2 
b the dimension of the pocket in the dircction of the 
gectioning, 
and ! the length of the mean turn of the winding. 

The air path of the magnetic leakage flux is in the 
direction of b, and the reluctance of this path may be taken 
as being proportional to a l/b. (There is a slight error in 
this due to the absence of iron around some parts of the 
winding, but the correcting factor, deduced experimentally, 
is usually emall.) Combining this with (1) we get :— 


9 ; 
v= LE Rel x 8 constant. (2) 


If now the dimension of the pocket in the direction of a 
be increased as in fig. 2, it will be seen that the only effect 
is to lengthen the iron path of the leakage flux; as the 
reluctance of the iron path is negligibly small compared with 
that of the air path, this does not introduce any correction 
into equation (2), and consequently 

2 
where K is a constant for two-section transformers. 

8. In a transformer, as represented in fig. 2, it will be 
noticed that the parts of the pocket unoccupied by the 
winding do not contain any of the leakage flux, this being 
due to the very great permeability of the iron compared with 
air. Consequently, if, as in fig. 3, we add another pair of 
coils in series with the first, the total inductive effect of one 
pair on the other will be nil, and the total reactive voltage 
will be equal to the sum of the reactive voltages of each 
pair as calculated by (3). 

Any desired arrangement of sections may be represented 
by sn equivalent combination of pairs of primary and 
secondary windings, and thus from (3) the total reactive 
voltage may be calculated. | 

The following table gives relative reactances for ten 
typica! arrangements of primary and secondary windings, 
the reactance of a two-section winding being taken as 100 :— 


Number 
of : Arrangement of primary and secondary. 


2 1s 100 
3 jr Is z | 25 
4. iP ijs ir | is 25 
4 zr ids * 48 11:11 
5 zei ir is | de. 7 34 
6 ir js irt is | iP 6˙2 
6 zr is zr zs ze is 11˙11 
6 reis ir is ir ^ às - 400 
7 jr [4s arp] 3s ir is ir 421 
7 ze is ze zs ir às ir 2˙78 


| 


The principal point of interest brought out by this table is 
that, for any given number of sections, the arrangement 
giving lowest reactance is that in which the first and last 
sections each have one-half the ampere-turns of an inter- 
mediate section. 

1. In the foregoing it has been assumed that the primary 
and tecondary coils of each pair are close together, but this 
is not usually the case, as the insulation between the two 
occupies a considerable space, In this space the leakage 

ur is at its densest and is in the best position for effective 
cutting of the primary and secondary turns, and consequently 
another term must be added to the general formula to 
include this additional effect. 

As before let a be the dimension of the winding (exclusive 
are ional insulation) and let ¢ be the thickness of the 

lation between the primary and secondary coils. The 
maguetising force is -4 1 C T, the reluctance is 2 , and 
therfore the total leakage flux through the insulation 


space is 47 °T!! This quantity multiplied by 4:44 
T N 107* gives the resulting reactive voltage 
. 9 —8 
v 9980 T ZIN LE (4) 


b 


the dimensions being in centimetres. 

Insulation at right angles to the sectioning does not affect 
the formula, as ò is taken as the dimension of the porket, and it 
has been shown that the amount of space between pairs of 
windings has no appreciable effect on the leakage flux, consc- 
quently (4) makes complete allowance for the effect of space 
not occupied by winding. The general formula for the 
reactive voltage of any transformer is therefore the sum of 
(3) and (4) for each pair of primary and secondary coils, 
the condition being that the primary and secondary ampere- 
turns in each coil neutralise one another. 

In practice the value of K will be experimentally deter- 
mined for a number of typical transformers, and by this 
means future results ean be predicted with the utmost 
accuracy. 


THE GLASGOW TELEPHONE ACCOUNTS. 


THE accounts of the Corporation telephone system were 
published in our issue of August 8th, p. 221, and in the 
August issue of the sScollish Electrician we find some 
supplementary notes thereon, furnished to our contemporary 
by Mr. A. R. Bennett :— 


He says that the original scheme has been very greatly 
extended. It was for 5,250 completed lines, with duct accommo- 
dation and switch-room space for 5,250 more. Instead of 
this, pipes have been provided with a capacity of 27,000 
lines, and cables actually laid contaioing 14,572 pairs of 
wires, of which only 5,479 had been used at May 31st. The trench- 
ing, piping, and cabling originally contemplated have all been 
multiplied three or four times. 

The capital expenditure amounts to £192,693. But of this 
£16,058 was expended in connection with the Glargow Telephone 
Inquiry of 1897, in promoting and opposing Bills in Parliament, in 
other matters foreign to the construction of the system, and in pro- 
viding working expenses from the date of first operating the 
Exchange in March, 1901, until revenue began to ba earned on 
September Ist, 1901. The deduction of this amount (which it is 
intended to write off in from five to seven years) reduces the 
capital expenditure to £176,635. Ata very moderate cumputation 
the 8,787 partially-completed lines must have cost £8 each, or 
£70,296, which, deducted from £176,635, leaves £106,339, which 
divided by 5,479, the number of completed lines actually working 
at May 31st, 1902, gives an average cost per completed line of 
£19 8s. 2d. Theoriginal estimate was £19 1s. per completed line. 
The small difference is accounted for by the adoption of under- 
ground distribution to subscribers’ cffices and by the substitution of 
tnlerground for overhead work on the junction routes, neither of 
which was originally estimated for. 

The revenue statement is for nine mouths only, as no revenue 
was earned before September 1st, 1901. The total receipte, 
£28,171 13s. 5d., for the nine months, divided by 5,479, the number 
of working lines, gives an average receipt of £5 2s. 10d. per line. 
The estimated average annual receipt was £5 58. per annum, but 
when the estimate wa: framed there was no obligation under the 
Post Office license to provide a toll tariff. Subsequently that 
obligation was imposed, and the Corporation met it by making a 
tariff of £3 10s. per annum and ld. per outward call. The opera- 
tion of this tariff has, of course, beeu to reduce the average receipt, 
as nobody takes the toll tariff unless they can effect a saving on the 
£5 5s. inclusive rate by doing so. 

The working expenses shown in the revenue account are for nine 
months only, and amount, with interest, sinking fund, and terminal 
fees, to £15,356 43. 1d. To get at the working expenses for one 
year it is necessary to tran:fer the amount of the debit item of 
£5,601 3s. 8d. for general expenses. This, added to the £15,356 
4s. 1d, gives a total of £20,957 7s. 9d. Divided by the number of 
working lines, 5,479, this makes the average working cost per line 
£3 16a. 61. per annum, or £1 6s. 4d. less than the average receipt 
for nine months. 

No depreciation has been allowed for, as the system is not yet 
coinpleted, and what work has been done is not yet one year old. 

The statements that have appeared in certain papers as to the 
Corporation intending to scrap the central switchboard are utterly 
without foundation, and have doubtlessly been set in circulation by 
antagonists of municipal telephony. 


We gather from the above that the cost per line 
is £19 88. 2d., against the original estimate of £19 1s., the 
difference being accounted for by the change from overhead 


to underground distribution. The method of underground 


— — : . l 
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distribution adopted must be of an extremely economical 


character, to have exceeded by only 78. 2d. the cost of over- 
head distribution, so that we think Mr. Bennett might claim 
to have carried out the work under the original estimate. 
It is, ut the same time, worth noting that the precision of 
the 7s. 2d. is arrived at after an estimate of ES each for 
8,787 partially completed lines. If the estimate should 
happen to be wrong in any way, it would vary the 78. 2d. 
But this division of the expenditure into completed aud 
uncompleted lines is not very informing, The original 
estimate was £121,000 for 5.250 completed lines and 1,200 


-partially completed lines ; 5,250 completed lines at £19 1s. 


would absorb £100,012 10s., and leave £20,987 10s. for the 
partially completed lines, which works out at £17 9s. 9d.— 
only £1 11s. 3d. less than the estimate for the completed 
line. Would it not be wiser to avoid this method of reducing 
the expenditure to the cost per respective type of line, and 
be content with the statement that it has been found desir- 
able to undertake construction work for the future in the 
proportion of £70,296 to £176,635 for the present use, 
instead of £20,987 10s, to £121,000 respectively, as origin- 
ally estimated? The 40 per cent. undertaken is nearer the 
usual experience than the 15 per cent. estimated. 

With regard to the comparative receipts of £5 28. 10d. 
per line against the estimate of £5 5s., we cannot but think 
that the £5 2s. 10d. is too easily arrived at to be entirely 
accurate. The total receipts of £25,171 are subject to a 
deduction of £12,417 1s. 5d. for payments in advance, 
making the receipts for the period of the accounts £15,758 
1x3, 7d., or at the rate of £2 178. Gd. per line. Would 
not the receipts per line per annum be found somewhere 
between the £2 178. 6d. and the £5 28. 10d. ? 


f 


THE MEASUREMENT OF POWER IN 
ALTERNATING CURRENT CIRCUITS. 


By W. G. RHODES, D.Sc., M. I. E. E. 


Tur deduction of the formul for the measurement of power 
in alternating current circuits by the three-voltmeter, three- 
ammeter, and split dynamometer methods has hitherto been 
effected by means of the calculus, the method of procedure 
being in each case the integration of products and squares 
of the instantaneous values of the quantities involved over a 
complete period. 

It will doubtless be of interest to readers of alternating 
current literature to know that these formule can be deduced 
without having recourse to the calculus, by simple applica- 
tions of vector algebra. 

The reader will find the elements of vector algebra fully 
explained in the writer's * Elementary Treatise on Alter- 
nating Currents,” or in the ELECTRICAL REVIEW for 
January, 1898. 


Tunkr-VorrTMETER. METHOD, 


In fig. 1 let A B bean inductive circuit in series with a 
non-inductive resistance B C. 

Let u, „ and v be the corresponding root mean square 
values of the potential differences between the terminals of 
AB, BC and A c respectively, Algo let ri and s, be respec- 
tively the resistance and reactance of A k, r, the resistance 
of k c, and i the root mean square value of the current flow- 
ing ina c. Then treating currents and P. P.'s as vectors, we 

ave— 


ryt + k 81 0 = 4 (1) 
therefore j=." 
i ＋ V Si 
( — C si) a 
rn? + LN f (2) 


The power, P, given to the circuit A n is the rcalar product 
of / and e, that is— 


"dr, 
PS c de 
Now, hy equation (1), the magnitude of v, is given by 
1$? = (ri? + 8,2) Ü, (4) 


Similarly the magnitudes of 7 and v are given by 


225 = 722 12 uve E (5) 
He r ee 
By equations (3) and (4) we get 
But M ( hy (4), (5) and (6) 
therefore nés p n — "y 
2 72 


which is the usual formula for the three-voltmeter method, 

We may notice en passant that equation (7) shows that 
the power given to the inductive circuit 4 n is the product 
of the ohmic resistance of the circuit and the mean S quare 
value of the current flowing through it. 


THREE-AMMETER METHOD. 


Let u c (fig. 2) be the inductive circuit, the power given 
to which is to be measured. Let r, and s, be its resistance 
and reactance respectively, and let r be a non-inductive 


resistance in parallel with h c. 


5 B 
Fig. 3. 
8 
— C 
VA 


D3 


Let Al, 4 As be three ammeters arranged as shown, and 
giving simultaneous readings 4, fa is, and let e be the 
potential difference between the terminals of B c. | 

Then, treating currents and P.D. as vectors, we have— 


is (7; = k 81) (8) 


B ~ LÀ 
715 + 812 . 


The power, P, given to h c, being the scalar product of 


i, and e, is— 
e "E e? 71 m D (9) 


Also ._ 2 | (10) 
y DM 
end by (8) and (10) 


h = i} + ds 


71 I 
mw E — RON XE 
B t 11 ＋ s” av ab qu 


fs | 


a N 
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Thus the magnitudes of 7, ia, i are given by 


1 » 2 8,? 
cs LE FFF 
. iG i T) + 33) » (7? os) p 


Aus la 
n + S’? 


1 mu 2 n 
ln F C + sj) 


2 
1? = 5 
y* 
2 e 
1,7 XE s 
3 ri? + $3 
therefore "NC e 7 
12 — 1 = — il 
r Ty TOSS 
2v 
dium 7 
j 
that is— Y 55 2 2 "9 
r= Gn . — i), (2) 


the usual: formula for the three-ammeter method of 
measuring power. 
THE SPLIT DyYNAMOMETER METHOD. 


An electro-dynamometer has two coils constructed of wire 
of the same thickness, usually connected in series, so as to 
measure the mean square value of the current flowing 
through them. à 

The two coils can, however, be separated, and two 
independent currents sent through them. ‘The reading is 
then proportional to the scalar product of the two currents. 
When used in this way it is called a split, or divided 
coil, dynamometer. | 

Let, in fig. 8, Bc be the inductive circuit, the power 
given to which is to be measured. Let r be à non-inductive 
resistance; D, a dynamometer or ammeter, and Dz a split 
dynamometer. 

Let i, 4, and i be the root mean square values of the 
currents in the main circuit, in the resistance r, and in the 
circuit B C respectively, and let e be the root mean square 
value of the P.p. between B and c; then, treating the 
currents and P.D. as vectors we have 


i, — i a is, Df 
therefore Th-ri-—wri 
or e-—ri—ri. 


Therefore the scalar product of e and /, 


= scalar product of r i and 2, 
— scalar product of r iz and /,, 
that is, the power, r, given to B C is given by 
P = r D — r D; 
: =r (Ds ew Di ), 
which is the usual formula where D, and n, are the readings 
of the two dynamometers. 

NorE.—Although root mean square values are, strictly 
speaking, scalar quantities, we may without impropriety 
treat them as vectors in making the calculations, since on 
multiplying them by V 2 we obtain the maximum values cf 
the equivalent sine curves, This being the case, it is 
convenient to adhere to R.M.S, values throughout, to avoid 
multiplication of symbols. 


CORRESPONDENCE. 


A Scientific Conundrum. B 


If the best definition of heat be given in accordance with 
5 knowledge, and also that of electricity, is it possible 
say that the one definition is better than the other? 


Bunsen. 


At first sight the’ foregoing query seemed to be capable 

o easy solution and we were inclined to satisfy our 
Sui thirst for information privately. On further 
eho it becomes evident that, though apparently 
ee the question really opens up most debateable ground, 
We prefer to submit it to our readers.—Eps. ELEC. REv. | 


The Farthing of the Middle Conductor. 
In answer to the letter of Messrs. Everett, Edgcumbe. and 


Co. on the above subject, I should like to remind them that 
the bell keeps on ringing until the switchboard attendant 


changes the pen ; so that it is not quite right to state that 
* jn nine cases out of ten the attendant would be sure to 
omit to change the pens." 

I should also like to ask Messrs. Everett, Edgcumbe and 
Co. what is to prevent a dry pen being released by the magnet 
P, if they are unable to trust to switchboard attendants ? 

f A. J. Abraham. 

Partick, August 30/^, 1902. mE 


.f 
The Earthing Question. I 
The article you publish in your issue of 8th ult. sets oft 
8 broad and important statement regarding our position jn 
the electrical wiring industry. You were good enough to 
invite a discussion on the subject, and it is regrettable to 
notice the meagre” response you have received. If I may be 
allowed space for a contribution, I will endeavour to deal 
with the points which constitute the basis controlling the 
introduction of an earth-connected system of supply. | 
The question that first arises is, What is the objection to 
an earth connection of the network? There are some 
inttances of town service where the objection is warranted ; 
but in the greater bulk of cases the onhy answer to be given 
is that, if the connection were permanently made, there 
would be no possibility of making a test to earth. This 
raises another question: Why in the greater bulk of. cases 
need a test to earth be made? Does it provide against a 
thort circuit? Does it always indicate one? If it be 
assumed that all leakages between the conductors take place 
through earth, it may; but do they ? Does it assist the 
engineer to prevent leakage between the conductors, and 
save money? It can hardly be said that it does, If, on 
the other hand, he were to effect an earth connection of one 
of the conductors throughout the network on correct lines, 
he would be on a better road to doing so, besides increasing 
his revenue in the manner described by you. B 
The writer a few ycars ago wrote, embodying the above 
pointe, to nearly all the engineers controlling the supplies of 
current then existing. Most of the answers were brief and 
decisive, simply stating that the Board of Trade regulations 
did not permit an earth connection of the network beyond 
the station, Several who gave this answer implied that they 
would willingly make connection if it were not for the 
D. of T. regulations. A few were prepared to connect the 
network to earth unconditionally, notwithstanding the 
regulations. The fear of electrolysis and interference were 
additional objections put forward. As regards these latter, 
there appears reason to believe that, with a correctly instituted 
earth connection on tbe network only, the disturbances 
would be less, because the current would only have the 
short distance between the conductors to leak through 
instead of unlimited distance as now. 
The greatest objection to instituting a permanent earth 
connection on the network lies in the established conditions 
not being arranged for it, and the consequent cost of 
making the alterations. Not that the alterations are great, 
and in some cases tney would probably not be more than the 
earth connections. In others, however, it would be well to 
examine existing installations to sec that switches and fures 
are inserted on the non-earthed conductor only, so that the 
earthed conductor is continuous from the lamp to the supply 
station. These conditions should be enforced in. the 
interest of the safety of the public, even with a connection at 
the station only. In effecting the earth connection of the 
network instead of the station the points of connection 
should be as numerous as possible, say, at each junction 
box. All other parts of the earthed main should be 
insulated. The conductors in the houses and mains should 
be as close as possible. If these points were carried out, 
electrolysis and induction or conduction with telephones -and 
telegraphs would be reduced to a minimum. "n 
Although it is 23 years since I first advocated this 
subject, there is some gratification in seeing a prospect of 
realisation, 1 do not believe, however, that this will be possible 


* Why u meagre " 2 l Several articles and numerous letters have 
been published. —Ep3. Exec. REY. 
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unless the Board of Trade takes the initiative and modifies 
its regulations, giving the engineer the option of intro- 
ducing an earth connection on the network instead of at the 
station, whenever he may elect, to do so. 


| J. D. F. Andrews. 
Kast Sheen, August 30th, 1902. 


Distribution with Uninsulated Neutral. 


As a mains engineer I have read with great interest the 
paper on distribution with uninsulated neutral, which 
appeared in your last issue, and with your permission I would 
like to make a few remarks ih connection with some of the 
sugpestiong made therein. 

I quite agree with the author as to necessity for fusing 
such a network, but it would appear that with an insulated 
neutral there are two great disadvantages, viz., it is possible 
to have numerous faults on the mains and on installations 
which would not be sufficiently large to blow the fuses on the 
section, and these may amount to quite a largeloss of current, 
especially es there are no means of ascertaining the size and 
location of these faults from the generating station. 

The second disadvantage is that when a fault does happen 
to be large enough to blow the fuses on the distributors, this 
will cause an interruption of the supply over a certain area. 

The author suggests that “in the case of a small leak 
which would not entail stoppage of supply, there would be 

lenty of time to locate it." He does not suggest, however, 
ioe this might be done, and therein lies the difficulty. 

As regards breaking down a fault, the usual method of 
earthing the other pole could not be resorted to, one could 
only wait until the fault developed and cut itself out by 
blowing the fuses. It wonld appear that with such a system 
one would have to use only concentric or two-core cables, 
with copper sheathing under the lead, using this as a neutral 
both for distributors and feeders, in order that if a fault 
appears it may speedily develop and cut itself out. A fault 
such as might develop on a single-pole system could very 
well last for weeks before it got of sufficient size to blow the 
fuses, and the continuous leakage until this happens could 
certainly not be tolerated. Assuming the fault to be on a 
"1 cable, the fault would require to be of 150 amps., or on a 
*5 cable it would require to be about 750 amperes (using 
the author's standard size of fuses) before these would blow. 
These figures will give some idea of the ont-of-balance 
currents the balancer would have to deal with. 

Farther, it appears to me that for house-wiring a con- 
centric system, with the bare outer made the neutral, would 
be the only safe one on such a network. With single wires 
the risks of fire might be even greater than under present 
conditions, as a fault on the particular installation not large 
enough to blow the fuses might develop on one of the outers 
in a single-wire system and cause a fire. 

The author would seem to attach some importance to the 
convenience of the self-locating of faults on the system by 
the.automatic cutting out of the sections, but in these days 
of keen competition with cheap gas and important power 
supply, generally from the same mains as the lighting, one 
would think that the continuity of the supply would be of 
far more importance than the saving of trouble to the mains 
engineer. | 

Further, as to the question of electrolysis and leakage, 
the author suggests nsing “a concentric cable, the negative 
being the inner and the lead the uninsulated neutral," * the 
cable being laid in troughing in the usual way." 

The suggestion a8 to using the lead as the ncutral seems 
such an unusual one that one wonders if it is correctly stated. 
The general rule in this country is to have the neutral half 
the size of the outers. n 

Would the author suggest that the lead should be made of 
such a section as to have a carrying capacity of half that of 
the outers? The relative conductivities of lead and copper 
are as 7°2 : 90—1.6., lead has a resistance about 12} times 
greater than copper. 

If the author proposes to reduce the sectional area of the 
neutral—or what is equivalent, using a higher resistance 
conductor—then it appears to me that he would invite this 
very trouble of electrolysis. 

The fact that it is proposed to lay the cable and its lead 
sheathing in bitumen would render the neutral to some extent 


. miles ? 


an insulated one. The lead sheathing would then only be 
earthed at the street boxes. Under such conditions it would 
seem possible for a portion of the current to flow through 
the earth and adjoining pipes, and to leave its mark, perhaps 
not so much on the cable system, as on the pipes them- 
selves. 

Having already trespassed too much on your valuable 
space, I will conclude, and hope to see this question thoroughly 
discussed by others interested in the subject. 7 

C. Vernier, 


Newcastle-upon-Tyne, 
Seplemher 1st, 1902. 


Municipal Wisdom. 


] have read with considerable interest and indignation the 
report of the discussion at Wigan re the appointment of 
electrical engineer, and trust that among your readers some 
will come forward prepared with a practical remedy for the 
disgraceful state of things in the electrical world as revealed 
by the discussion in question. It is quite time that all 
engaged in the electrical trade, from central station engi- 
neers down to the humble wireman (to which latter clas: 
the writer belongs), took immediate action to form some 
practical association for dealing with these and similar 
questions by united action and on practical and busincs- 
like lines. 

In support of your remarks, I should like to point out 
that the District Council recently appointed as its 
erc lamp trimmer a mason's labourer, and 1 think I am 
right in saying that the whole of its electrical staff have 
had no previous electrical knowledge. The present engineer- 
in-charge was, before his appointment, a mill mechanic. 

I find a similar state of things over the whole of York. 
shire. I recently applied for employment to the firm that 
has obtained the contract for wiring the Bradford Corpora- 
tion Conditioning House, being attracted by the announce 
ment of the terms of contract, which stated “that the firm 
obtaining the contract would be required to show that they 
had paid the minimum trade union rate of wages for three 
months prior to date of contract." Here, thought I, is a 
chance of a job at fair rates of wages. Judge of my 
astonishment when I was informed that no men were 
required. Thinking this strange, I visited the job in ques- 
tion, and although there was evidently work for at least a 
dozen competent wiremen, as the job had been in progress 
some weeks, I found that the staff consisted of one man and 
an assistant, Upon inquiry as to the rate of wages, I wastold 
that we get what we can, as there was no union in Bradford, 
and rates of wages for wiremen were unknown in the town. 


Francis Smith. 


Leeds, September 1st, 1902. 


Transmission of Electrical Disturbances. 


Mr. de Tunzelmann's note does not make the matter anf 
clearer. I have not been discussing the passing of waves rout 
obstacles, I have no difficulty in accepting the diffraction 
of waves at the edge of obstacles, and electro-magnetic 
waves, being of longer length, are capable of diffraction to a 
greater extent. But that is not the question ; the question 
is, IIow can these waves travel round a globe? How are 
they deflected or diffracted in empty space to the extent of 
I am not considering an obstacle on the earth, but 
the whole earth; diffraction might easily explain the 
turning of the waves round the edge of an obstacle to some 


. extent, but cannot explain the curving round s smooth 


globe. 

I would ask Mr. de Tunzelmann to keep to the question; I 
would be delighted to hear how the diffraction theory applies 
to transmission over the surface of a smooth globe ? 


| R. Kennedy. 
Leeds, Augus! 29th, 1902. 


I feel compelled to reply to Mr. Kennedy’s letter in your 
last issue. 1 must say 1 do not know whether an elcctric 
wave can pass from pole to pole of the earth. 

In the transmission of any disturbance by wave motion, the 
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wave front may be considered to be composed of an infinite 
number of centres of 5 T" | 

Now, if we su the wave to over a curved 
surface, the lower pat of the wave will be cut off, but the 
point of the wave front on the tangent line being a centre 
of disturbance will start waves in all directions, These 
waves will then start new waves, and so on,. but as the energy 
in the waves will each time be reduced, the waves will soon 


- become too faint to be detected. | 


When we are dealing with short waves, as in light, the 
distance that the waves get away from the tangent line (say 
a few wave-lengths) is extremely small, but with long electric 
waves the distance (a few wave-lengths) is very much 
prater, It appears to be an advantage to have the electric 
waves polarised in a vertical plane. 

Of course, a8 Mr. Marconi has one of his wires earthed, 
itmay modify the theory, but I will quote the two following 
extracta, to show that the theory of waves similar to light 
turning corners cannot be calmly thrown on one side. 

Mr. Emtage, M.A., in bis Advanced Light,” says, on 
page 201, in speaking of the difference of the transmission of 
sound and light :—‘ The difference between the two cases is 
one not of kind, but of degree. The cause of the 
difference is to be found in the enormous difference 
in the wave-lengths of the undulations, the sound-waves 
being frequently several feet in length, and the mean length 
for light being about zu od in. 

Iam aware that the sound waves are longitudinal, and 
15 light waves are transverse, but Mr. Emtage compares 
them. 

Mr. Marconi, in speaking of the transmission of his wire- 
less signals before the I. E. E. in 1899, says :—“ I am rather 
doubtfal as to the correct explanation that can be given to 
this effect. I think there can.be very little doubt as to the 
complete opacity, to electric waves, of a hill three miles 
thick, or, say, several miles of sea water. A solution of this 
difficulty might be given by attributing the results to the 
effect of the diffraction of such long waves as those radiated 
by aconductor 100 ft. long, but in that case it is difficult 
toexplain why other forms of Hertzian transmitters and 
receivers, also giving long waves, do not act when such 
obstacles intervene.’ Mr. Marconi here goes on speaking 
of other theories, 

It would be interesting to hear Mr. Kennedy explain the 
difference between Marconi's electric waves and Hertzian 
waves, I thought he would have understood what I meant 
when I said the phenomena could be accounted for by the 


theory of diffraction, and the long wave-length of electric 


waves, but I hope it is now a little clearer. 


Frederick P. Sexton.. 
Hollydale, Hampton Wick. 
Seplember 1st, 1902, 


With reference to the recent discussion on electrical dis- 
turbances, it seems a pity Mr. R. Kennedy and Mr. Sexton 
should occupy your valuable space theorising upon a matter 
about which they seem to have the crudest notions. To 
compare electrical waves, whatever these may be, with vibra- 
tions of air or ether, is making a gratuitous assumption of a 
similarity which cannot be proved to exist. I know much 
is glibly said about the identity of light and electricity, but 


has this identity been proved? It somewhat startles me to : 


see that neither of your correspondents has mentioned the 
polarisation of the electric waves, because this seems to me 
to be a most important factor in the question of diffraction. 
If this principle is properly grasped, many of the seeming 
difficulties disappear. 

I would advise Mr. Kennedy and even Mr. Sexton to read 
Mr. Marconi’s address, delivered about three years ago. 
Mes they have read and digested this, I think they will 

ave a cl iati ject. 
earer appreciation of the sub) Alex. Tod. 


Gillingham, 
August 30th, 1902. 


Wireless Telegraphy at Cape Breton. 


In the ELECTRICAL Review for the 29th ult. you repro- 
duce in brief an article from the Scientific American relating 


to the new wireless telegraphy installation that Marconi has 
established at Cape Breton in America with a view to trans- 
Atlantic experiments. Without wishing to detract from the 
merit of the magnificent work of my illustrious young 
fellow-countryman Marconi, for whom I have the greatest 
admiration, work which many have sought and still seek to 
depreciate, I may be allowed to remark that the antenna 
which Marconi uses or proposes to use, 4.6, a cone or 
pyramid of reversed wires, is the one I used in my experi- 
ments between Brussels, Mechlin and Antwerp, from Decem- 
ber 16th, 1900 to March 23rd, 1901. This antenna and 
the experiments in question were described in the ELECTRICAL 
REVIEw dated May 24th, June 7th and 28th and July 12th, 
1901. Since then the antenna has been adopted by 
M. Ducretet, of Paris who, in the article on wireless tele- 
graphy published by him in September, 1901, says that he 
has obtained very satisfactory results with it. 

Hoping that you will kindly insert this letter, and thank- 


ing you in anticipation. rije Guida 
mile enuarinie 
Brussels, August 31st, 1902. 


Swanscombe Church (Kent) Strack by Lightning and 
Partially Destroyed by Fire, August 14th, 1902. 


A local paper attributed the disaster which befell this 
ancient churcb, which is built of flint and stone, to the fact 
that the lightning conductor “failed to perform its 
function.” I have made a careful examination, and the 
accompanying photograph (fig. 2) which I have had 
taken, represent the state of the conductor about 1 ft. from 
the ground minus the connector. 

The conductor—which, like the church, is very old—has 
its upper part composed of a solid iron rod 1 in. in diameter, 
fixed about 3 in, away from the tower by holdfasts driven into 


the wall. A relation of mine recently informed me that he 
used to climb up this very rod 50 years ago in search of birds’ 
nests built in the windows of the tower. The lower or earth 
connection is formed of 3-in. iron barrel, and was connected 
to the rod by means of a socket which was slipped (not 


screwed) over the two. 
D 


" 
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This socket, shown in fig 3, was found after the 
catastrophe round the tube, but disconnected from the rod. 
Iam informed the churchwardens examined it a fortnight 
before the storm, and nothing amiss was noticed. 

The resistance of the J-in. tube going to earth I found to 
be 62 ohms. 

Fig. 1 shows the interior of the tower. 

The lightning conductor was attached to the centre of 
the left side, and the marks of the risers and treads on the 
plaster in the corner show where an old wooden staircase to 
the belfry was fixed. I was told by the man who first 
appeared on the scene, that it was at the lower part of this 
staircase that the fire commenced and burnt upwards, the 
bells being partly broken and partly melted, and the wooden 
steeple afterwards destroyed. 

There are no cracks to indicate the passage of the current 


down the tower inside or out, but in the stone arch above 


the doorway (shown boarded up in fig. 1) there 
are two minute cracks; some of the joints are opened 
slightly, and about 2 ft. from the ground two stones on the 
left-hand side of the doorway and nearest the staircase were 
shifted outwards about I in. 

This doorway is partly underground, and the entrance is 
protected by a low iron railing terminating at the arch, and 


this railing is in connection with a similar and continuous 


one running round one side of the churchyard. 

On Saturday last I saw the fragments of the bells dug out 
of the débris at the bottom of the tower, and I carefully 
examined the tiled floor in order to trace the pasenge of the 
current to earth, but there was no hole or crack as might have 
been expected. Sundry paraffin lamps and cans were dug up, 
and there was a strong smell of paraffin in the corner where 
the staircase stood. 

There were no gas or water pipes in the church, and no 
down pipes on the tower to which the current could have 
“jumped.” In the vestry, which occupied the lower part 


Fic. 2. 


of the tower, there were two iron safes, but as these (which 
showed no effects of lightning) were in the opposite corners 
to which the fire broke out, they do not appear to have had 


any influence in the conflagration. 


Owing to the near proximity of vaults I was unable to ö 
trace the earth connection, and therefore cannot say what 


direction the ł-in. tube takes. 


There is no doubt that the lightning conductor received the 


charge as ig clearly shown by the condition of the socket 
(which is burst open), and I attribute its failure to convey 
the whole of the current safely to earth to two causes, viz., 


(1) the non-conductibility of the bad joint ; and (2 
paratively high resistance of the earth suras ES 
It is, therefore, apparent that, owing to the above 
obstacles, the current divided at the small window in the 
tower (in front of which the rod passed), and was conducted 


through it by means of the lead, from which it took a direct 
angular course across the tower, through the staircase and 
door, to the iron railing above mentioned, which, no doubt, 
owing to its numerous earth connections and assisted by the 
rain falling at the time, made a much more perfect earth 
than the one originally provided for it. 

Had the rod been properly connected, and the earth con- 
nection of lower resistance, I am of opinion that the rod 
would have performed its proper function and the church 
would not have been destroyed. 

The chancel was the only part of the building 
saved. Damage to the extent of about £3,000 is 
done, and only a small portion of this amount is 
covered by insurance. The church was restored by ‘ir 
Erasmus Wilson in 1873. 


E. G. Tillyer, A. M. I. E. E. 


— — 


English and American Engines for the Glasgow Tramways. 


With reference to the editorial contained jn your issue of 
the 29th ult., under the above heading, I may state in regard 
to the letter referred to, it was published through a misunder- 
standing, and I have a letter from Mr Edwin Reynolds, 
engineer of the Allis Co., regretting that the same was 
made the subject of an advertisement without my express 
consent. 

As regards your general observations that the engines are 
clumsy, &c., and on the conduct of the business as a whole, 
I would refer you to your article in your issue of November 
10th, 1899, p. 746, wherein you state :— 

We do not look upon the upshot of the controversy 41 by any 
means unsatisfactory. We had almost said that we would rather 
have the contract divided in the way it has been than have been 
given over entirely to one English maker. Certainly one effect 


will be to place the American and English makers alike on their 
mettle. 


Further on— 


We need not attempt to predict what these perfurmances may 
be, but, upon whichever side the advantage lies, we may be sure i 
will be made good use of in seeking future contracts. 


The article goes on to say :— 


We fully agree with an engineering contemporary that the con, 
troversy has been fertile in good resulta, and it cannot fail to be of 


. Y * 


— 
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| value in bringing out ideas and opinions which must bear fruit in 


future cases. 


1 Further on :— 


7*2: We believe that in working out the designs it was desired to 
“tu take the strong points of the English engine and the strong points 
. ofthe American engine and embody them in a single machine. 
Therefore, in preventing English makers from adhering to standard 

^  pradic, they were placed on the same footing as American 


makers. 
| And again :— 

We may be excused for repeating that we are of opinion that 
the splitting of the order is probably advantageous to the Glasgow 
Corporation, in that both firms are proposing to build machines 


| 

very much stronger than has been common for traction purposes 
| up to this time, but the advantage will not be confined to 
| 


Glasgow. 


Perhaps you will be good enough to explain to your 
| readers what has transpired since the time the above 
, article was written to lead you to think that the engine 
| features then commended by yon are now clumsy, 
| and designed under the “now exploded bogey of terrible 

stress,” 
| Prof. Barr, an eminent English expert, has found that 
| the principles you commended in November, 1899, have 
given entirely satisfactory results, Now you discredit his 
results, your own previous observations, and the business 
; generally, in that it appears that the American engines have 
p, aélight advantage. Further comments seem unnecessary. 


H. F. Parshall. 


| Salisbury House, London, E.C, 
A Seplember 2nd, 1902. 


[We admire Mr. Parshall's naïveté; the sweet simplicity 
of his explanation of the unauthorised publication of his 
7 letter, which was evidently of a private and confidential 
vy nature, is refreshing. We could not have hoped for a more 
. admirable demonstration of the high-principled methods 
3% Mopted by an American firm to forward its own interests. 
;, Evidently Messrs, Allis cannot keep a secret. 
. In common fairness and justice, we cannot doubt that 
„y. Hr. Parshall has addressed a similar letter to Messrs. Mus- 
„ grave & Son, whose engines have passed the tests with, 
, M one cage (we are told), only } the loss in friction shown 
by either of the Allis sets! 
„e avait with interest the pending publication of a letter 
. of apology by Messrs, Allis in the advertisement columns of 
. the American press, according to their custom, or in the 
m editorial columns of Engineering. 
As for the quotations from our article of November 10th, 
10 -—tꝗhree years ago—Mr. Parshall is welcome to any 
1i- satisfaction that he may derive therefrom. 
The article was written in the calm immediately following 
the tumult caused by the attempt to give the whole of the 


ry lasgow engine contract to the highest tenderer—a foreign 


Irm to boot—and when a not unsatisfactory compromise 
** bad been negotiated. The first extract was at that time a 
fair expression of our feeling in the matter. 
le second has been fully borne out—witness the first 
. Paragraph of Mr, Parshall’s letter. / 
le third was, and is, true; we believe that no large 
; American engines have béen sold in open competition in this 

country since that time, 


rs, 
1 zu 


Asfor the fourth and fifth extracts, we would ask our 


Leaders to refer to the context in the original article. They 
- Nill find that we there said that our remarks were ' based 
pon authoritative statements which have recently been made 

." © 08," and which, at the time, appeared to be convincing. 
iber articles will be found on pp. 337 and 313 of the same 
^ Velume (August 25th and Sept. 18b, 1899), in which our 
. Tèusong for regarding the designs, issued by Mr. Parshall 
With his Specifications, as clumsy and over-heavy, were 
fally set forth. Turning to the innuendo with 

| "lich Mr. Parshall ends his letter, we would point out 
7 tat our leader wag prompted entirely by the grossly 
| [ufair arücle which appeared in our contemporary— 
In Which, on the strength of a few incomplete and. in- 


fenrate data, the American engines were belanded to the | 


skies, and the English engines damned with the faintest of 
faint praise. 

So far as Prof. Barr is concerned, if we cannot accept 
the results of his tests on such scanty evidence, it ig 
from no personal motive.—Eps. El nO. REv.]. 


— — — 


Referring to your leading article entitled as above, of 
August 29th, 1902, we beg to call your attention to certain 
mis. statements of fact, which we have no doubt you will 
willingly correct. 

At the time when the Glasgow engine contract was under 
discussion, we were (and still are) the English repre- 
sentatives of the Edward P. Allis engine makers, and the 
writer personally represented the Allis interests at Glasgow 
during the whole time that the subject was under discus- 
sion. The whole matter was at the time very thoroughly 
ventilated by the press, and all the facts set forth at great 
length. 

We wish to emphatically re-state that the engines 
designed by Mr. Parshall were not standard products of the 
E. P. Allis Company, and differed from anything which they 
had built, or specially desired to build, in practically all 
essential particulars. 

On behalf of the Allis Company we were instructed to do 
everything we could to secure the modification of the design 
to such an extent as to meet the Allis standard practice. 
Mr. Parshall insisted on his own designs being carried out, 
and the credit for the superior performance in Glasgow 
is due to his designs, and not to those of the Allis 
Company. | 

We would furthermore state that the reason that the con- 
tract for the two engines was given to the E. P. Allis Com 
pany, was that no other manufacturing concern was prepared 
to guarantee under heavy penælties, the deliveries which were 
required by the Glasgow Corporation. It is our under- 
standing that time was the essential element of this contract, 
inasmuch as the delivery of the engines within a given time 
at Glasgow was absolutely necessary if the lines were to be 
in operation in time for the Glasgow Exhibition. 

We may possibly be wrong, but we have no doubt what- - 
ever but that all the engines would have been placed with 
British manufacturers had they been willing to accept the 
specified dates of delivery at any price. 

As the representatives {n this country of the Allis engines, 
we cannot too strongly express our extreme regret at the 
unauthorised use, for advertising purposes, of a letter given 
by Mr. Parshall to the engineer-in-chief of the Allis Com- 
pany, Mr. Reynolds. We knew nothing of this, and can 
only imagine that the advertising department of the Allis- 
Chalmers Company (of which amalgamation the Edward P. 
Allis Company now forms part) is not acquainted with pro- 
fessional etiquette as it is viewed on this side of the 
Atlantic. | 

It is extraordinary beyond words tbat such a liberty 
should have been taken, and there is no possible excuse 
therefor, | 

Robert W. Blackwell & Co., Limited. 


R. W. BLACEWELL, Chairman, 
London, Seplember 8rd, 1902. 


P.S.—Inasmuch as the inference might be drawn from 
your article that there have been no purchases of Allis 
engines except through alleged American influence of one 
kind or another, we would like to say that orders have been 
filled for Allis engines, received from British companies, 
absolutely unconnected with America in any way, and 
employing only British engineers, to the extent of 14,000 kw, 
or more. Moreover, the first of these British orders, to the 
extent of 2,225 KW., was received some little time before any 
Allis order was placed by any concern having any American 
influence whatever. 


[We very willingly insert this letter, and we cordially 
appreciate Messrs. Blackwell’s attitude with respect to the 
improper publication of the letter to their clients,—Eps. 
ELEC. REv.] 
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One-Wire Wiring. 


In your editorial article in the ELECTRICAL REVIEW of 
August 8th, you remark that “ none of the station engineers 
seemed willing to create an interest in the (earthing) ques- 
tion by pointing out how greatly the commercial possibilities 
of electricity supply could be enlarged if the consumer were 


allowed to adopt uninsulated, bare or earth-return house 
wiring work." | 


I would ask the question, Where does this great com- 
mercial advantage arise? I will also attempt to answer it 
by the following summary of rough estimates, which are 


sufficiently well recognised not to require intimate detail 
prices to support them :— | 
; s. d. 

1. The cheapest and worst class of wiring that can be 
tolerated, cannot be effected with profit to the contractor, 
and safety to the user, at less than ves js aa 
per D wired, in a 12-point house, the price to include 
eub-distribution fuse way, say 60 ft. of 1/18 wire, 30 ft. of 
casing or tube, switch, ceiling rose, flexible, holder, shade, 
lamp, and a sbare in main switch and main fuses. 

2. The economy effected on the above by not insulating ` 
one wire and using single-pole fuses is per point ap- 
proximately Wes iu E ius - a a 

3. In better class houses — which may be called 
“ Bourgeois houses," with wires insulated with good rubber 
carefully drawn into split tubes or casing, the cost of wiring 
without fittings is 168. per point, and the fittings in such 
houses average 16s. per point. Total... kot aus Pus 

4. The economy effected in the above by not insulating 
one wire, using split tubes or casing and using one bere 
copper wire, allowing for saving on smaller size of tube 
is per point approximately  ... 985 ios aes n 

5. In the “ Bourgeois houses" if the one-wire wiring 
results in the use of screwed tubes (which are, as Mr. 
Bathurst shows, electrically and mechanically the better 
plan) the cost of wiring will be at & conservative estimate, 
268. per point and with fittings as before 16s., the total is... 42 0 

6. In " Bourgeois houses" if Mavor & Coulson’s conamor 
system is used, [lead and armour form the return] the cost 
with fittings on the same scale is ids - - —. 97 0 

7. In wealthy houses, where everything is done in the 
best way, wiring is effected with two insulated wires in 
screwed barrels or conduit, best wire, switches with hand- 
some fittings by & contractor of repute, under & consultant, 
the cost is about £2 a point for wiring, and anything for 
fittings, but probably not less than £1, say a total ... 


14 0 


32 0 


.. 60 0 
8. In the above case the economy due to using th 
. earthed return will be considerable, the same electrical and 
mechanical sundries will be obtained for about 46 0 


Or something excellent like the M. & C. system, or 
Bathurst's, Andrew’s, ot other one-wire system, for about. 32 0 


If anyone will favour me so far as to read the above 
table carefully, he will see that the small user, whose custom 
is so much wished for by the supply company, and who is 
supposed to be on the verge of being “ captured ” by one- 
wire wiring and earthed returns, is hardly given any advan- 
tage—a saving of 158. capital cost on a 12-point house. 

The same remarks apply to the ** Bourgeois Houses." 


They are glad to save 4s. a point on 40 points, but I doubt 


if on an erpenditure of £60 the extra capital cost of £8 will 
deter an English bourgeois when he is bent on his personal 
home comfort. | 

On the other hand, how is it that Mr. Yorke and Mr. 
Bathurst are so impressed with the economy of the earthed 
return ? The.answer is given in 7 and 8. The owners 
and masters of country houses, schools, asylums, valuable 
town houses, &c.; are generally requiring the best work, and 
paying for it. Personally, they are ignorant, but their 
advisers or contractors, if wide awake, will see that in 
isolated installations there are no drawbacks, and a straight- 
forward economy which may run into hundreds by the use 
of earthed returns. Unlike a central station, all the above 
cases (except town houses) allow of the mains being dis- 
connected and tested. 
. Your correspondent “ Unearthed” gives an idea of the 
great commercial gains of a supply station from an 
earthed mid - wire at the distributing end. 


Mervyn 0’Gorman. 
Westminster, September 2nd, 1902. 


South Shields Electricity Accounts. 


| I would not have allowed my name to appear again in this 
controversy had not your footnote to my letter in the current 
igsue of your paper been further misleading. 


In the firs& instance, I am anxious that you should noi 
make any mistake in imagining for one moment that I am 
at cross purposes with you, nor yet am I groping in the 


dark, for the simple reason everything is absolutely clear and 


straightforward, and, moreover, above board, regarding the 


‘returns of the South Shields Electricity Department, ne 


only to the ratepayers of the borough but also to the Board 
of Trade. i 


I was not only referring to the annual accounts as pub. 
lished in the abstract by this Corporation, but also to ti `. 
annual returns which have been made to the Board of Trà... 


on the required forms. 


I would again inform you that the South Shields Corpon. 
tion, through their accountant, have forwarded a copyo ^ 
every return or other report required by Statute to J| ^ 
necessary Government departments, and I am of opinion it ^^ 
should not be necessary for me to point out to you that le 
recognised Board of Trade official form does not provide fo 


any back reckoning, or, in other words, it is for one yew 


only, and no figures are entered thereon for the previon ` 


year. 


official returns to the Board of Trade, and so am I ; and 
again, for about the third time, I would inform yon that 
every return has been made to the proper quarter. 


If you have been unable to procure a statement of th `- 
accounts for the year 1897—8, that is a matter for which - 
this Corporation are in no way responsible; but I thik —— 
you should, under the circumstances, exonerate them fron ^^: 
any shadow which you have chosen to cast by insinuating ^" ` 


that anything has been kept back. 
It is a matter of surprise to me that your paper should 


have adopted this antagonistic attitude towards the officials ~~ 
of a municipality, as you must know they alone are respon- - 
sible for all returns sent in. I have always understood your -: 
paper was, at any rate, prepared to (if not support) give = 


them fair play. 


As this is absolutely the last you will hear from meom ~ 
this matter, I desire to point out that the statements msde “~ 
in your paper with regard to hidden deficits”. ar 


absolutely false, and would again inform you that there i 


documentary evidence to prove this statement in its entirety. 7; 


J. H. Cawthra, 

` Chief Engineer. 
South Shields, Sepfember 1st, 1902. 
[We are reminded of the old problem: when an irresistibe 


force acts upon an immovable mass, what is going to hap 
pen? In this case the result appears to be that we rema! 


in statu quo ante. As Mr. Cawthra reiterates his statement 
and declares that he will say no more, it would be unseemly . 


for us to take advantage of his silence; we trust, however, thi - 


we shall not be deemed guilty of unfairness if we point ot 
that the Board of Trade returns are intended to clearly & 


forth the actual state of the undertaking concerned. Sue 


that at the time when the report in question was iUd? — i 


loss of some thousands of pounds had been incurred, am 


that the undertaking was indebted to the ratepayers to tbt — — 


extent, where was the sense in declaring a profit? — 
In conclusion, we hasten to state that we had no inter- 


tion whatever of attacking the officials of the Corporation- — : 


apart from the fact that Mr. Cawthra was in no way respo- 
sible for the returns referred to, seeing that they were issued 


before his appointment to his present post. What we objet | 


to is the system of municipal trading, which, as at pres! 
carried on, rests upon a false basis.—Eps. Exec. REv.] 


Mechanical Engineers for Electric Generating Station 


In spite of the extraordinary lack of intelligence di o 


played by some of the Wigan councillors at a recet 


Council meeting, I, for one, am firmly of the opinion that be 


Council has acted wisely in appointing to the post of & 


electrical engineer a mechanical engineer with el 
knowledge. 


If an intelligent engineer with 20 years’ practical ex ; 


rience of engine and boiler work, together with four yd - 


practical and theoretical electrical experience is not cm. 


petent to carry out the duties, I should like to know who}! | 


The Local Government Chronicle was speaking of th ` E 


As the chairman of the Electric Light Committee rightly 

5. remarked, most, if not all, the well-known consulting 
ime. and chief electrical engineers had served an appren- 
‘ser ticeship to mechanical engineering," and, to my mind, 
bxi no one should be appointed to the post of chief 
electrical engineer, or even have charge of a shift, 
ig, unless he has done so. But what do we find in our central 
ia stations? We find that the majority of the men holding 
de. the posts of assistants have never worked on the construc- 
tion and erection of engines and boilers, The little they 

Vir know (and it is a little, as a rule,) has been obtained when 
wt, there has been a breakdown, or an overhaul of the engines in 
rx. the station in which they are employed. And when a break- 
zc. down does happen they are useless, because they have not 
ant been trained to use the hammer, chisel, and file; nor do they 
sy possess that mechanical instinct, which is only obtained after 
și. spending years in a mechanical engineering works, working, 
2. or seeing work done. Not 1 in 20 is capable of setting the 
engines valves, making steam consumption tests, or taking, 
. „reading, and working out indicator diagrams. And more, 
la; Fit, as the electrical generating plant rarely fails (I know 
. stations where there has not been an electrical failure for 


„re five years), they have nothing to do in that direction, or at 

w- the most, they have to occasionally replace a burnt-out coil, 

muz- Which an ordinary engine-room labourer could easily accom- 
i. plis. 

Eu p . ° 

m- And these men call themselves shift engineers. Great 


n: Watt! they are no more engineers than are tinkers ! 

P Who, then, really runs the station when such men as these 
.. have charge of the shift? I answer, the engine fitter in a 
.. Small station and the station superintendent in a large 

station, 

In conclusion, I think I am justified in emphasising my 

. opinion that, as the greater part of the plant in an electric 

generating station requires the attention of mechanical engi- 

. beers, properly-qualified mechanical engineere—men who 

,- Bave served their apprenticeship—should be the only ones 
„ Slowed to have responsible charge. 


e " - Albert E. Vezey, A.M. I. M.E. 
;;; London, E.C. | 

mA 

| i SALES. 


s A FEW words on the commercial side of manufacturing 
y+ might be digested at the present moment without fear of 
r doing harm, Manufacturers recently had to meet competition 
jr from foreign firms willing to give us the surplus of their 
i; Stocks at cost price or less, i 

„ lt happened, however, just at that time, thanks to a 
.. fenerons demand, that sufficient orders were forthcoming to 
." enable home manufacturers to keep a full order-book, although 
4" Mowing the lion’s share of orders given out at that time to 
0 out of the country, largely because of their inability to cope 
„ Wihthem, This inflax of foreign machinery has gradually 
deen decreasing, and it is not too much to hope that before 
_, long the greater part of our home and colonial orders will be 
.« filled from workshops established in our midst. 

In the place of this competition, however, there has now 
„ Ome Increased competition among home manufacturers them- 
> Selves, due to an increase in the manufacturing capacity 
of the country, and a slight falling off in the demand. 
These two factors have resulted in com petition among makers 
of electrical machinery, which promises to be more seriously 
felt than the foreign invasion of our shores a year or 
; Woago It requircs no prophet, however, to say that the 
. form of this competition, which has now been going on 
. for gome time past, caunot continue indefinitely, for it ia 
doubtful whether the prices quoted on many of the con- 
tracts settled during the past six months or so bear a 
sufficient. profit to do justice to the ehareholders of the com- 
panies concerned, 

. The point we wish to bring out is that, whilst on the one 
: hand prices will have to advance, to allow a reasonable 
margin of profit to those engaged in what is at the best a 
difficult class of manufacturing, on the other hand many 
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firms will have to put their house in order, to enable them 


to compete with some of the newcomers. 

To those not thoroughly up-to-date, there would seem 
to be no alternative but to reform, unless it be to retire 
from the manufacturing branch of the business ; by bringing 
about either of these alternatives, the present severe com- 
petition, which one is inclined to deplore, may even do good 
to the industries at large. It is not so much in the actual 
manufacturing, as on the commercial side, that old 
established firms in this country will have to introduce 
ae das in order to adapt themselves to the requirements of 
the day. 

Certainly, only those shops laid out and run on modern 
lines can hope to manufacture sufficiently cheaply for the 
open market, but this would seem to be appreciated by 
many, as is shown by numerous new works which have 
recently been laid down by old-established firms. The 
commercial side has not received the same attention, and 
whilst trading in the past and on a smaller scale, may not 
have required it, the future certainly calls for it. Assuming 
the quality of manufacture to be as high in one case as in 
another, business will flow to the firms whose commercial 
departments ate organised on the kest lines for meeting 
the convenience of the purchasing public. 

There is no gainsaying the fact that many of the 
newer firms that have commenced business in this country 
are paying as much attention to this, in the way of an 
efficient staff for dealing with their sales and their business 
generally, as they are to the actual manufacture of their 
Bpecialities. 

Starting with no name in this country, they have been 
compelled to take energetic steps to get work, and in their 
efforts to do this, they have established effective sales 
departments which promise to be of considerable help to 
them during the days of keen competition. 

It is quite true that in many cases, in addition to taking 
active steps to obtain work, they have added a further 
inducement to their offers in the form of low prices, but 
these will no doubt before long be withdrawn, whilst still 
leaving them ‘in possession of the first named weapon—an 
efficient distributing system. | 

A commercial organisation is a somewhat difficult thing 
for an old established firm to overhaul, as in most cases 
it concerns more directly the directors and the principals 
themselves, who are liable to be blind to the changing 
requirements of the day, or to. fail to appreciate that 
manufacturing on a larger scale, and competing with larger 
firms, involves methods different from what they have been 
used to in the past. None the less, in many cases it requires 
attention, and the sooner it has it the ketter. | ' 

Any firm engaged in manufacturing machinery on a large 
scale, such, for instance, as dynamos, motors, &c., which are 
daily applied for varying purposes, must of necessity be con- 
tinually advising clients as to the best means to an end. 
The firm that lays itself out to give this advice, and with 
least trouble to the intending purchaser, naturally has the 
preference over a firm that does not. 

This involves an outside staff of engineers, who are able, 
however, to combine with the above work that of selling 
and that of ensuring tbat clients, and possible clients, obtain 
the attention which they deserve, and it is only in this way 
that large firms can give any sort of personal attention to 
their business, i 

An organisation of this description naturally costs 
money, bat if kept within limits, purchasers can reasonably 
be expected to pay for it in return for the benefits they 
derive. 

If every firm dispensed with its outside staff and sent no 
engineers away from the works for giving advice, and by 
doing so dropped its prices 5 per cent., the purchasers 
would find this reduction in first costa very poor saving, and 
would in all probability incur greater expense in obtaining the 
information, &c., they required, in other ways, or else in 
purchasing machinery not beat adapted for the work, which 
represents cost in another direction. It is, therefore, safe 
to say than an ontlay for selling such as five per cent. on 
the turnover is warranted by the requirements of the in- 
dustry, and the only questions manufacturers have to solve 
relate to details. n ! 

There is no reason why Americans and Germans should 
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know how to sell their manufactures better than we do. 
The last few years would seem to point, however, towards 
greater energy and enterprise on their part, and it is a 
question whether they cannot teach us more in this branch 
of the engineering business than they can in any other. 
They look upon selling as part of their business and culti- 
vate it; we are inclined at present scarcely to recognise it 
as a necessity. | 

The immediate future seems likely to call for more atten- 
tion to this branch of the business, and without it the most 
perfect machinery will with difficulty find a ready sale on 
the open market, in anything but small quantities. 


OVERHEAD ELECTRIC EQUIPMENT FOR 
ROAD VEHICLES. 


OvERHEAD troley tramways have proved a financial success 
in towns, and districts in the neighbourhood of towns, where the 
passenger traffic is heavy, but their first cost has hitherto 
made it difficult to extend this form of electric traction 
into country districts where a cheap and rapid system of 
conveying goods and passengers would be of the greatest benefit 
to agriculture and other rural industries. 

A system of electric traction was recently worked out in 
Germany by Max Schiedam, of Dresden, in conjunction with 
Messrs. Siemens & Halske, is the application of the overhead 
system to road vehicles for passenger or goods traffic. The rails 
which form so large an item in the cost of electric tramways are 
completely dispensed with. As there are no rails to take the 
return current, an additional overhead wire is used for this purpose. 
But this is not really an extra item of cost as compared with the 
tingle overhead wire of the electric tramway, because the two wires 
are used by vehicles running in both directions, except when they 
are passing each other. The idea is nct altogether 
new, for our readers will remember that Mr. J. G. W. 
Aldridge's B.A. papera couple of years ago detcribed a French sys- 
tem in detail. 

Experiments on railless overhead traction were first made by 
Messrs. Siemens & Halske in 1892. An experimental installation 
was fitted up on a road in the neighbourhood of Berlin. An eight- 
wheel trolley ran on the two overhead wires, and supplied currert 


by flexible wires to a motor mounted under the driver's scat of a 


wagonette. 

After that trial trip the matter was dropped by Siemens and 
Halske, owing to the demands made on the activity of the firm by 
the immense development of electric tramway construction which 
took place about that date. 

The great improvements in the details of the overhead system 
that have been made since Siemens & Halske's first experiment in 
1902, have been utilised in the installation of a service of overhead 
electric omnibuses in the Bielathal, in Saxon Switzerland. The 
length of the line now working is 2:8 km., and an extension to 
9 km. is in contemplation. For most of the way the roads are good, 
though in passing through some of the villages cobble stone pave- 
ments have to be traversed, a feat which the electric bus performs 
without hesitation. The average speed of the vehicle is between 
7 and 8 miles an hour. 

No alteration whatever is made in the roadway. The trolley 
wires are supported in the usual way by brackets or by cross wires. 
One of the trolley wires supplies the current to the motor, and the 
other takes it back to the generating station. 

On the ends of two light steel tubes pressed up by springs arc 
slits supplied with lubricant, which are pressed against the trolley 
wires and make connection with the motor. The tubular rcds are 
mounted on the top of the vehicle so as to turn round easily in 
either direction. The vehicle can deviate without difficulty 3 metres 
to either side of the trolley line, and this is sufficient to enable it 
to pass other vehicles which it may meet on the rcad. This is one 
great advantage wbich the railless bus possesses over ihe tramcar. 
The trolley wires are carried 6 metres above the roadway, and co 
not at all interfere with the traffic. 

The vehicle itself is similar to the ordinary electric bus with 
accumulators, except that it is lighter, as it is free from the great 
additional load caused by the weight of the batteries. The wear 
and tear of the vehicle is for the same reason much less. 

Electric locomotives specially constructed for goods traffic are to 
be placed soon on the Bielathal line; these are chiefly intended 
to carry goods between the railway station and paper and saw mills 
in the district. . 

This railless electric service may perhaps play an important 
part in developing districts where heavy railways would 
not pay. 


Caerphilly.-—The D.C. has decided to write to three 
electrical engineers for terms for reporting to the Council on the 
advisability of supplying the district with electric light, and for 
applying for a prov. order, 


THE TRADE UNION CONGRESS, 


POSTAL AND TELEGRAPH GRIEVANCES. 


London, September 3rd. 


Tug thirty-fifth annual Trade Union Congress opened on Monday 
last, September 1st, at noon in the Holborn Town Hall The Con- 
gress was an exceptionally large one, nearly 500 delegates being 
present. Among the larger bodies represented were the Miner’ 
Federation with 330,000 members, the Amalgamated Society d 
Railway Servants with 55,000, the Boilermakers with 49,000, the 
Boot and Shoe Operatives with 28,000, the Bricklayers with 39,000, 
and the Postal Employés, representing a total membership of 
36,563 members. Four postal organisations are included in the 
total, their names and numbers beirg as follows:—Postmens 
Federation, 25,172 members, represented by Messrs. G. H. Stunt 
(Clifton, Bristol) and F. W. capio (of London); the Postal Tele 
graph Clerks’ Association, numbering 5,290, represented by Mess 
C. H. Garland, of London, and E. J. Burt, of Bristol; the United 
Kingdom Postal Clerks’ Association (Provincial Sorters), numbering 
3,101, represented by Mr. G. A. Landsbery, of Manchester; and the 
Fawcett Asscciation, numbering 3,000, represented by Messrs. W. E. 
Clery and W. B. Cheesman, both of London. The total number c 
members represented by the Congress was about 1,400,000. 

The postal and telegraph vote in the Congress has been gradually 
increasing for the past four years, and from the 3 votes cast by the 
Fawcett Association in Belfast in 1893, it has grown to the 39 which 
are cast to-day. Their position is thus a strong and useful one, and 
their grievances claim special attention both from the Congress and 
the Parliamentary Committee. 

The report of the Parliamentary Committee brought up the 
postal questions, The following references occurred in the report, 
of which the discussion was commenced on Tuesday, Septemter 
grd :~— 

POSTAL AsROCIATIONS, 

In the month of December a deputation from the Associstions of the potel 
service, consisting of Messrs. Clery, Cheesman, Raby, Garland and Rowbo ‘am 
waited upon the Committee in crder to submit two important questions aec. 
irg their members, namely, the inclusion of postal employés under the " Work- 
men's Compensation Act," and also the question of cspionage in the posal 
service, After the deputation withdrew, the Committee decided that on tbe 
question of compensation they wou'd render all the assistance possib'e when- 
ever opportunity arose, and on the second question tbey instructed ‘lis 
secretary to address a communication to the Pcstmaster-General on thr sul jc. 
which was done by letter on December 19th. 

A deputation from the Postmen's Federat’on waited on the Committee in 
regard to the question of Annual Leave,” and asked for the assi tance ol t? 
Committee in bringing the matter before the Postmaster-General. A lett 
was written to the Postmaster- General on December 19th, which his Loris: 
simply acknowledged. The Committee, after hearing a statement oi the 
gricvances, promised to render them whatever assistance they could, which 
was dore; in the early part of May, the chairman and vice-chairman of tle 
Parliamentary Committee saw Mr. Keir Hardie, M.P., and Mr. Bell, M.P. ii 


the House of Commons, and they promised to raise the question in the House 
at the earliest opportunity. 


When this stage was reached, 

Mr. C. H. Garland moved the following addition: To insert afte 
the words “His Lordship simply acknowledged" the following 
words: The Committee regard the persistent refusal of the Post 
master-General to receive repretentations from them on bebalf d 
affiliated organisations as a slight on their representative capaci] 
and a refusal of the right of combination to postal employés" 1 
support of the addition Mr. Garland said he had drawn the attor 
tion of the Swancea Congress to tke fact that communications fron 
the Parliamentary Committee were ignored by Lord Londonderry. 
and had asked that a plain statement of this fact should be inserted 
in the report. This year some reference was made to the matter, 
and a record made of other instances of the same kind. Lookin 
through the report he saw that the Committee had been receiv 
in their representative capacity by tke President of the Board d 
Trade and the Home Secretary, they had been in communicat» 
with the Premier, and appeared to have been on quite friend 
terms with Mr. Secretary Chamberlain of the Colonial Office. Yet tie 
Postmaster-General alone had ignored them. If the Congress wished 
to be taken seriously, it must insist that the representations of 1 
executive should be received by the Minister who presided at 3t 
Martin’s-le-Grand, or expres in an emphatic and public manner! 
indignation at the refusal. 

Mr. Cheesman formally seconded. 

The chairman, Mr. W. C. Steadman, said the Parliamentary Com 
mittee was prepared to accept the addition. He did not supper 
the new Postmaster-General would depart from the position of i4 
predecessors, but, at least, the Trades Unionists could express the! 
opinion of this attitude. 

The addition was then adopted by Congress. N 

There are several resolutions on postal and telegraphic matten, 
Which will probably be reached on Thursday morning. 


BUSINESS NOTES. 


Dry Seats.— Mr. Hu. Crichton has just received? 
farther repeat order—through Messrs. Hurst, Nelton & Co. 
"New London" dry seats for the Ayr Corporation. These gats 
are to be of the latest improved type, with angle iron di 
standards, and to be fitted with the new rain hood, which p* 


vents rain drippings and drifting rain from reaching the sitt ng 
surface. 
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Electrical Wares Exported, 


Were ENDING SEPT. 3RD, 1901. | WBEK ENDING SEPT. 2ND, 1902. 


Adelaide ..  ..  .. Value £183 ' Alexandria. Teleph. appar, Value £118 
Amsterdam. * ee ee ee 50 , Amsterdam oe ee ee oe 88 


Barcelona .. 40 Antwerp .. M vs 833 
Bombay Rao ON xs is 82 Bombay eleg. wire 220 
BuenosA yre 8 kè 2x s 51 Buenos Ayres. .. e c 46 

" Teleg. mat. 385 AS Teleph. mat. .. 889 
Calcutta ee oe ee 431 Calcutta ee es .9 ee 80 
Cape Town .. «- es .. 199 Demerara .. T ee .. 4 
Channel Islands. Teleg. mat. 207 Durban be ve T 64 
Chinde - —— - 12 | y Teleg. mat. . . 1,152 
Christiania. Teleg. wire 72 East London T 50 


Colombo  .. — ate 46 Gibraltar  Teleg. instru. .. 183 
Copenhagen. Teleg. wire 150 Hong kong T 

Durban Wk s 8 s Jersey and Guernsey ws 
59 Teleph. mat. ee .9 822 ! Madras ee ee es se 16 


Fremantle ne .. 126 Melbourne .. va 6s „ 66 

i Teleg. mat. .. e , 114 » Teleg. wire.. . . ) 198 
Gothenburg .. ex T vx 79 Nagasaki RN à .. 212 
Hamburg „301 | New York .. va Ms . 130 

- Teleg. mat. .. es 60 Singapore .. x T v 54 
Hong Kong .. 89 Stockholm Teleph. cable .. 302 
Lisbon. Teleg. mat. .. 48 . Bydney és E ae . 5 
Melbourne .. i : 


» Tele hones .. m 
North Sea. Teleg. cable .. 19,000 
Penang T ^ m - 18 


Perth ee ee oe eo ea 
„ Teleg. cable T 269,000 
„ Teleg. mat. ys „ 4,921 
Port Elizabeth. Teleg. mat. .. 195 , 


. Bt. Petersburg M ee 


Santa Cruz .. T es T 
Santos -" ee 95 .. 525 
Bhan hai es ee ee ee 
Stockholm. Teleg. wire.. . . 126 
á Teleph. cable . 457 


Sydney $a v T . 1,268 
We ee ees ese oe B80 
Yokohama .. E ee . 4,802 
Total .. 4904, 224 Total  .. £8,698 


— — — 


Foreign Goods Transhipped. 


Dutban. Elec. mfts. .. Value £19! 
i Elac. lamps .. s 58 
Paris. Elec. mat. ví sd 93 


Total 240 


— 


Annual Outing. —0n Saturday last a large number of 
the staff and employés of the Sir Hiram Maxim Electrical and 
Engineering Company, Limited, journeyed to Margate by special 
train. Arriving at Margate, they were welcomed by Sir Hiram and 
Lady Maxim. Later on, the whole of the company sat down to an 
excellent spread in the large room of the Arcadian Hotel, Sir Hiram 
Maxim occupying the chair, supported by Mr. A. W. Hill, works 
manager, and the members of the staff. Mr. Hill rose and proposed 
success to the company, and Sir Hiram, in reply, expressed his 


pleasure at being present. He added that they, with others, were 


feeling the unfair foreign competition, and it would need the united 
efforts of all branches of the company to work together with a 
view to keeping all costs as low as possible. If they did this, they 
had little to fear. Their business was growing x dpi every day, 
and he felt confident that the number of employés would be at 
least three times a3 many next year, when he hoped to preside 
again. 

Catalogues, &c.— The CLAYTON AND Lampert MANU- 
PACTURING Company, of Detroit, Mich., has sent us a copy of its 
B catalogue of gasoline fire pots and torches for plumbers, elec- 
tricians, &c. 

Messrs. Bengam & Froup, LIMITED, of Chandos Street, W.C., 
have issued a very neat catalogue of electric light fittings. Nearly 
all of the designs are original, and the firm's exclusive copyright. 
One portion of the book is devoted to church fittings, this being & 
special branch of the firm’s business. A glance through this list 
impresses one with the pleasing character of the design of the 
pendantes, electroliers, pillars, lanterns, and other fittings. Contrac- 
tora and others who are in want of high-class fittings for domestic 
or public buildings, would do well to consult this collection of 
artistic designs. 

A new catalogue (48 pp.), of electric bells and accessories, has 
been published by Mzssns. BAXENDALE & Co., of Manchester. It 
is very fally illustrated, and prices are given. 

Messrs, FrATHER & Co., of Leeds, bave issued several small trade 
cards of their enclosed continuous current motors and multipolar 
dynamos (1 to 40 Kw.) 

“Electric Light in Private Houses, is the title of a booklet 
which Messes. R. J. Nicnotson & Co., of 45, Hanging Ditch, Man- 
chester, are circulating in localities where electric light is being 
introduced. It gives some general hints to the public as to how 
best to proceed in the matter of fitting up their premises. 

Some illustrated lists have come to haud from MEssn3. HAYWARD 
Beos & Eokergrw, Limiten, of Union Street, Borough, S.E., from 
which we learn that they have put down a special plant for the 
manufacture of wrought-steel collapsible gates, steel partition doors, 
self-acting ventilators, &c. One of the lists describes Hay ward's 
new patent lights for electrical switchboard platforms, as used at 
Qlaigow electricity works. This patent system forms a perfectly 
iasolated platform. Ia these lights the iron frame is kept entirely 
below the surface of the glasses, and the lenses are set as closely 
together as is practically possible ; the narrow Spaces or joints 
between them are run in with a specially prepared composition, 
which is a non-conductor of electricity, thus forming 9n entirely 
insulated surface, The cast-iron frames are made sufficiently strong 
to stand any strain likely to be put on them, and have cross-bars at 
6-in. centres, A large variety of sizes of frames is kept. Iron 


* 


covers for road boxes, also spiral staircases and doors for central 
stations are supplied by this firm, and are shown 1n the lists now 
before us. 


Fire Exhibition.—The arrangements for the Inter- 
national Fire Exhibition at Earl's Court next year are progressing 
rapidly, the British Fire Pravention Committee’s scheme having 
met with the greatest encouragement on all sides, particularly in 
Government, scientific and engineering circles. The Duke of Marl- 
borough, K.G., as president of the National Fire Brigades Union, will 
act as vice-president of the Advisory Council, and Mr. Edwin O. 
Sachs, as chairman of the British Fire Prevention Committee, will 
act as chairman of the executive. Mr. Marsland, hon. secretary of 
the Society of Architects, will perform the duties of hon. secretary 
of the Exhibition. Among thos who have consented to act on the 
Advisory Council, the majority of whom have expressed their 
intention of taking an active part in the work, are the President of 
the Royal Society, Sir William Huggins, O.M., the Presidents of 


. the Institution of Mechanical Engineers, the Institution of Elec- 


trical Engineers, the Chemical Society and the Institute of 
Chemistry, also Sir Douglas Fox, Past-President of the Insti- 
tution of Civil Engineers, Prof. Aitchison, Past-President of the 
Royal Institute of British Architects and the President of the 
Royal Navy League. Among Government officiale we notice the 
names of Dr. Thorpe, F.R.S., Principal of the Government Labora- 
tories; Dr. Whitelegge, C.B, Chief Inspector of Factories; Mr. 
Gavey, Engineer-in-Chief of the G. P. O., and Sir. W. Preece, 
K.C.B., Consulting Eingineer of the same department. We under- 
stand that a large number of important firms in the States will be 
exhibiting. 
Belliss Engines —The firm of Messrs. Belliss and 
Morcom, Limited, of Ledsam Street Works, Birmingham, have 
recently secured the following among other contracts :—One 400- 
H.P. engine coupled direct to British Westinghouse dynamo, for 
Farnworth ; one 200-H. y. engine coupled to a Dick-Kerr generator, 
for Epsom; four 145-H P. engines coupled direct to British 
Westinghouse generators, at Stretford ; and two 300-H P. triple- 
expansion engines for coupling to Crompton's dynamos, at Bloem- 
fontein, Orange River Colony. We are pleased to report excellent 
progress by this enterprising firm of English engine builders. 


New Books.—The series of articles on “Ignition 
Devices for Automobiles,” by S. R. Bottone, which have been 
running through the pages of the English Mechanic, will shortly 
be published in book-form by Mr. Guilbert Pitman, with the 
addition of an introductory chapter treating specially of structural 
details, choice and management of the motor car. Mr. Pitman 
will also immediately publish, in one volume, the “Amateur 
Electrician’s Workshop,” recently contributed serially to the Young 
Engineer by the same author. 


Dissolutions, &¢.—First meetings of creditors and con- 
tributories of the Electric Lamp Regenerating Company are to be 
held at Carey Streat, W.C., on September 19th. | 

The European Weston Electrical Instrument Company, of Berlin, 
have appointed Mr. Paul A. Meyer as liquidator. | 

Mr. Justic2 Swinfen Eady, on 27th ult., had before him a motion 
by the Halifax Bank for the appointment of a receiver and manager 
of the British Power, Traction and Lighting Company, Limited. 
Mr. B:amwell Davis, K C, said there was a debenture holder's 
action, and, as itappeared that there was great danger to the assets, 


the bank applied for the appointment of a receiver aud manager. 


It asked that Mr. Watkin, an accountant, be appointed. The case 
was one of great urgency. Mr. Kenyon Parker, who represented 
the debenture holders, assented to the application. His Lordship 
made the order asked for, and gave leave to apply ia Chambers for 
power ta discharge accruing liabilities, such as wages, &c., necessary 
to carry on the company's business. 

The Mangano Electric Process, Limited, is winding up, with Mr. 
H. C. Emery, of 15, George Street, E.C., as liquidator. 

The Metropolitan District Electric Traction Company is windiug 
up voluntarily, with Mr. W. E. Mandelick, of Hamilton House, 
E.C., as liquidator. Creditora should send in particulars of debts, 
&c, by September 30th. : 

A meeting of the Coley Electric Works, Limited, will be held at 
4, King Street, E.C., on September 30th, to hear an account of the 
liquidation from Mr. L. W. Oakley. 


For Sale.—Messra P. Huddleston and Co. will, on 
Wednesday, September 10th, offer for sale by auction the plant, 
tools and stock, &2., of an electrical engineer (in re liquidation of 
Hry South & Co, Limite 1). Sze our advertisement pages for 
details. 


Inkless Printing by Electricity.—At the Carey Street 
offices of the Board of Trade on Monday, meetings of creditors and 
shareholders were held under the liquidation of the Sensitised 
Paper Manufacturing Syndicate, Limited. Mr. H. M. Winearls, 
Assistant Official Receiver, reported that the company was formed 


in June, 1900, for the purpose of acquiring from the Electrical 
Inkless Printing Syndicate the exclusive license for England and 


Wales to use the invention of Mr. W. F. Friese-Greene for the 
manufacture of a sensitised paper, by which printing could be done 
without ink on the application of an electric current. The con- 


. sideration was fixed at £8,000 in cash, and £60,000 in fully-paid 


shares. A further agreement, providing for the use of the Bram. 


shott Paper Mille, was entered into with Mr. F. L. Sanderson, the 


consideration being fixed at £2,000. The company never com- 
menced business, and the agreements mentioned were never carried 
out, No steps were taken to obtain working capital for the com 
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pany, and beyond the purchase of machinery, nothing was done 
towards the manufacture of paper. Mr. A. J. Sanderson, a director 
of the company, stated that the patent was valueless, but Mr. 
Friese-Greene, the inventor, denied this. The statement of affairs 
showed liabilites £916, and the only asset returned was unpaid 
calls £607, but the value of this was very doubtful. In the course 
of a discussion, Mr. Eastwood, a former director of the company, 
Supported Mr. Friese-Greene's view that the patent was of great 
commercia] value, and said that negotiations were now on foot for 
its sale at a large price. Mr. Friese-Greene said that certain 
Germans desired to use the process for wall papers and linen. In 
the course of a lecture delivered by Mr. C. R. Darling at the Royal 
Artillery Institution, it was stated that the cost of the paper could 
be reduced down to 1d. per pound. The meetings were eventually 
adjourned in consequence of the absence of a quorum, it being 
intimated that in all probability the matter would remain in the 
bands of the Official Receiver as liquidator. 


* Paragon" Motors.—A motor which is dignified by 
the name of Paragon, ought to be something out of the common; 
but after carefully examining & small example of this type, we are 
not disposed to cavil at the title. The design is certainly very 
ingenious, and has been worked out with minute attention to 
detail. The following figure gives an idea of the appearance of a 
bipolar motor of this kind, which is made in 18 standard sizes from 
sy to 1j-H.P., and in three series adapted for specific conditions. 
The motors are rated at a load equal to the average load which they 
will carry—the only stipulation being that the maximum load shall 
not exceed 100 per cent. over the rated value, lest the commutator 
should be injared. The brushes are fixed, and the armature can run 
in either direction. The speed can be varied over a wide range by 
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“ PARAGON Moron. 


altering the field strength, without sparking, and the temperatura 
rise has been kept to a low figure; the efficiency of the ,;-H P. 
motor is stated to be over 60 per cent. in the neighbourhood of full 
load, while that of the 1-H P. motor rises from 80 per cent. at; load 
to 84 per cent. from 1:2 to 1:6 times the normal load. The motors 
are very easily taken apart, and can be fixed in any position on the 
floor, wall or ceiling. They are quite ironclad, and the armatures 
are of the slotted drum type. Similar motors of the multipolar 
type are made from 1 to 10-H.P., with laminated pole pieces; the 
foregoing remarks apply in the main to these also, but of course the 
efficiency is higher. The machines are being put on the market by 
the Walsall Electrical Co., Ltd., of 115-7, Cannon Street, E.C. 


Lift Amalgamation.—We are informed officially that 
a consolidation of the two companies, R. Waygood & Co., Limited, 
and the Otis Elevator Company, Limited, has been effected, and 
the joint business will in fature be carried on under tho title of 
" Waygood & Otis, Limited." The name of Waygood has been 
associated with the highest quality of hydraulic lift and hoist work 
for the last half century, while to the Otis Company attaches the 
credit of having introduced and popularised the electric lift in 
Great Britain. It is no exaggeration to say that the major portion 
of litt business in this country has been carried out by these two 
firms. The consideration which appears to have determined the 
directors and shareholders of both companies in favour of fusion 
of the two businesses is that each party is able to supplement the 
other in important respecte, the Waygood Company possessing 
excellent manufacturing facilities, while the Otis Company 
controls for the British Empire and Europe the patents and 
designs of the Otis Elevator Company, of U.S A. The British 
and American Otis Companies are quite distinct organisations, 
possessing only the name in common; but the British Company is 
not only the proprietor of the American Company's patents in its 
territories, but has the immense resources of the latter at its back. 
The new company, Waygood & Otis, Limited, will thus become 
possessed of the patents, designs, and experience of the Otis Com- 
pany, U.S.A , in addition to the manufacturing facilities of R. Way- 
good & Co., and be enabled to undertake the construction and 
installation of lifts, cranes, and hoisting machinery on lines of 


approved standardised designs, ensuring uniform quality, and free- 
dom from experimental features; while the increased quantitative 
production following upon the joint requirements of the two busi- 
nesses and future developments must lead to reduced cost of manu- 
facture, and of selling price to the public. The fusion is that of 
two successful concerns returning steady dividends to their share- 
holders, and has for its object the creation of an organisation 
capable of effectively os with the increasing demands of, and 
the heavier engineering prob ems before, the lift industry. Way- 
good & Otis, Limited, will continue the manufacture of lifte and 
hoisting machinery in London, as heretofore carried on by Waygood 
and Co. at their works in Southwark; but the new company will 
have the additional benefit of the American Company's designs and 
workshop experience to assist it in maintaining its factory and 
products at the highest level as to quality and cost of production. 
It would thus appear that in tbe lift industry, at any rate, tbe future 


. of British-made goods is assured. Mr. H. C. Walker, chairman 


and managing director of R. Waygood & Co., will bs chairman, and 
together with Mr. R. Percy Sallon, M.I.E.E., managing director of 
the Otis Elevator Company, Limited, will act as joint managing 
director of Waygood & Otis, Limited. 


Books Received.—“ La Télégraphie sans fil, son état 
actuel et ses chances d'avenir. D'après les essais transatlantiques 
de Marconi" Berne: Polytechnique d'Edition et de Publicité, 
1902. 1 fr. 

“Coal Cutting by Machinery in America," by A. 8. E. Acker- 
mann. London: The Colliery Guardian Company, Limited, 1902. 
12s. net. , 


What the British Consuls Say.— Central A frica.— 
The telegraph line to Chiromo (Central Africa), Acting Vice-Consul 
Arthur Frei reports, is now completed, and by that means Quili- 
mane is in communication with Europe. The line, he states, is 
Erga constructed than is usual in the province, and the poles are 
of iron. 

Netherlands.—The revenue from the Netherlands Telegraph Ser- 
vice for the years 1901—1902 was estimated at £187,975 for 1901 
and £207,250 for 1902, or an estimated increase of £19,875. The 
actual result for the year 1901 was £193,987 as compared with 
£177,177 for the previous year. 

Chile.—Neither gas nor electric light exist in the town of Tal. 
cahuano (Chile) with the exception that the Government Docks and 
the buildings pertaining thereto, as well as most of the employés 
houses in that district, are lit up by their own electric light plant. 
The town itself, including municipal requirements for lighting 
streets, the railway station and all private houses, do not enjoy that 
advantage, & fact which Vice-Consul A. E. Steel thinks is very 
astonishing, and he is strongly of opinion that there is an opening 
at Talcahuano for British enterprise. The population of the town is 
estimated at about 18,000. The town of Traiguen (Chili), Vice- 
Consul F. Anderton reports, is now lighted with electric light, the 
dynamos being of German manufacture. There is also a private 
electric railway which conveys flour, &c., from a recently estab- 
lished flour mill to the Government railway; the dynamo and 
locomotive are of German make. 

Malta.—According to the annual report of the Governor, Sir F. W. 
Grenfell, the inland telegraph system of Malta is the property of the 
military authorities, while the foreign cables belong entirely to the 
Eastern Telegraph Company. Proposals have been made to connect 
Malta with Sicily by wireless telegraphy. The mileage of the 
telephone system of Malta is 4394. The Governor's palaces, all 
Governmental Departments, charitable institutions and police 
stations are connected by a telephone service conducted by private 
enterprise. The Railway Department has a separate line connect- 
ing all the stations, and the island of Gozo can be communicated 
with from the Auberge de Castille through the military telephone 
and signal system. The electric lighting of Malta is carried on by 


the Government asa municipal concern. The returns for the last 


five years, according to the annual report of the Governor, were as 
follows :—1897, £9,122 ; 1898, £11,236 ; 1899, £12,860 ; 1900, £13,313; 
1901, £15,024. The increase last year is attributed to new business, 
and to the raisiog of the price of the unit. 

Gibraltar.—The Electric Light Department of Gibraltar during 
1901, Governor Sir G. S. White reports, had a capital expendi- 
ture of £4,788, which included an intrease under “ Personal Emolu- 
ments" of £374 ; under Other charges of £407, and on fuel and 
water for the year, an excess of £854 on the previous year. 

.Sicily.—The use of electric machinery in the sulphur mines of 
Sicily, Vice-Comaul Elford (Catania) reports, is increasing. At 
Trabonella Mine, which is about the largest in the island, the pro- 
prietors have erected four 120-H.P. gas engines of German manu 
facture, with the relative Dowson gas plant, using anthracite coal; 
four dynamos of 110 H P., which produce the necessary power for 
electric winding, electric haulage on the surface, electric pumps of 
20 H.P. each, electric lighting on surface and underground, and for 
a 25-H P. flour and maccaroni mill, which supplies the workpeople 
with food. Vice- Consul Elford (Catania) remarks:—" In my report 
for 1899 I referred to a contract which had been given to the 
Helios Company for laying down electric tramways in this city and 
suburbe. The company was involved in the financial crisis which 
prevailed last year in Germany, and, after laying down about three 
miles of line, has been obliged to suspend operations, and is now 
trying to find other financiers, so as not to lose the caution money 
(some £20,000) now in the hands of the Catania Municipality." 

Philippine Islands.—An electric light plant is in course of con- 
struction for lighting the town of Iloilo. The great difficulty here, 
Vice-Consul Jones states, is the means of oómmunication, the roads 
being bad, and in the rainy season almost impassable. 


(Continued on page 991.) 
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THE NEW ELECTRICITY WORKS OF THE 
CORPORATION OF SUNDERLAND. 


THE site of the pioneer station at Dunning Street having 
been fully occupied, the Corporation of Sunderland last year 
acquired a new site in Hylton Road, three acres in extent, upon 
which a station for 20,000 H.P. will ultimately be erected. 
The site is peculiarly suitable in the way of levels for the 
easy delivery of coal from the colliery, with which the Cor- 
poration has made an agreement for the supply of coal on 
advantageous terms. The ground has the advantage of 
good foundations. consisting of stiff boulder clay overlying 


63 ft.; battery room, 71 ft. x 24 ft.; fituing shop, 
joiners’ shop, spare gear room, mess roow, lavatories, &c. 
This portion of the building is designed to hold 5,000 H.P. 
The chimney is 120 ft. high x 8 ft. in diameter, built 
square to the plinth and octagonally beyond ; it is lined with 
fire-brick to a height of 90 ft. The chimney foundations 
were taken down to the limestone at a depth of 20 ft. from 
the datum level. 

In the boiler house the pump room is placed, at the back 
of the chimney, and symmetrically to the right and left are 
batteries of boilers ; opposite this (in the engine room) is the 


condenser and hot-well pit. The flucs are so arranged that 


` 


Ss 1 . — — — O47. = ++ 
Dy · EESEESEEET ATS - d 


— - S7 


— 


Ram > 


T g 

4 i 
N 

* c 


GENERAL ViEw OF ENGINE Room. 


the magnesian limestone ; a further advantage is an existing 
well, the shaft of which is 80 ft. deep and 6 ft. in diameter. 
A new 11}-in. borehole has been sunk into the Permian 
sands to a depth of 120 ft., and a good supply of fresh 
water is obtained by means of an Isler’s deep well pump, 
driven by a Marshall horizontal engine of 8 H.P. The 
pump is designed to deliver 5,000 gallons per hour into the 
overhead tanks and cooling pond. Room is also provided 
for a second borehole and pump. Messrs. C. Isler & Co., 
of Sonthwark, London, were the contractors for all this 
pumping machinery. 

The first instalment of buildings was let to Mr. J. W. 
White, building contractor, Sunderland, and consisted of an 
engine room, 169 ft, x 48 ft.; boiler house, 169 ft. x 


the gases from each (or both) of the ranges of boilers may pass 
through either, or both, of the two economisers flanking the 
chimney, or through the byc-pass into the chimney. Provision 
has been made for coupling induced draught fans at the 
base of the chimney, between the economisers and the bye- 
pass. An ash tunnel will be arranged for, when the number 
of boilers has increased so as to require the mechanical 
removal of the ashes. Overhead, self-trimming, steel-plate 
bunkers, fed from the coal viaduct on the west side of the 
building, are carried by a steel structure, as shown in one of 
the figures. 

The boiler blow-down pipes are taken toa sump outside 
the boiler house, of ample capacity, in two compartments, so 
as to enable the water to be cooled before running off into 
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the sewer, Lavatory, bath-room, and mess-room for the 


stokers are also provided. 


View OF STEAM PIPING. 


In the engine 
room there is an 
ample pipe race at 
the back of the 
engines, and a 
roomy cable race 
at the east side of 
the engines. The 
engine house is lined 
to the eaves with 
glazed brick, and 
ventilated by cleres- 
tory windows, 
operated by patent 
window openers 
from the north end 
gable. Both engine 
and boiler rooms 
are glazed with 
Heliwell’s ^ patent 
glazing. 

The floor of te 
cable race, &c., is 
composed of Messrs. 

Mark Fawcett and 

Co.'s patent fire-proof flooring, 6 in. thick, 
on steel stanchions, and covered with 
Edwards’ red ruabon tiles, 1 in. thick, set 
in cement. 

The battery room is paved with blue 
Staffordshire stable bricks, and the floor 
above, through which are two ventilating 
shafts carried to the roof, is constructed 
also of Fawcett’s patent fire-proof flooring. 

At the north gable the design has been 
arranged for the construction of a station 
Superintendent engineer's house, and a 
committee room. To the north of the 
main building has been constructed a 
store for the mains department, which 
will hold both heaYy and light stores, 
and provides stabling for the arc lamp 
tower wagons. A lavatory, with bath- 
room, is built off the engine room, and at 
the entrance gate there is a lodge for the 
timekeeper. 

In the boiler house provision has been 
made for eight Lancashire boilers, 28 ft. 
x 8 ft. 6 in. diameter, of which five are 
at present installed. These boilers were 
constructed by Messrs. Clayton, Son 
and Co., of Hunslet, Leeds, and work 
at a pressure of 160 lbs. They are fitted 


with Deighton’s patent Corrugated flues, 66 Triumph” 
mechanical stokers, and Hopkinson's fittings throughoat. 


CooLINd TowrR. 


The boilers are seated on  Poulton's seating blocks. 
They are covercd in a somewhat unusual manner, 
the partition wall between each pair of boilers being 
carried up above the top of the boiler shell, and the 
top being covered flat with chequer plates, laid on light 
tee frames, the stand-pipes on the boilers being made 
additionally long to permit of this covering. On the 
boiler shells are laid blue asbestos mats, and these, together 
with the air space between them and the chequer plate tops, 
form an exceedingly efficient and neat boiler covering, 
as shown in the illustration. There is space for two 
economisers, one of which, by Messrs. E. Green & Sons, 
Wakefield and Manchester, consisting of 360 tubes, has 
already been fixed. 

The mechanical stokers and economiser scraper gear are 
driven by two 4-H.P. “ Lundell” motors. Mention has been 
made of the steel-plate and wooden viaduct, &c., for leading 
the coal from the colliery to the stoke-hole; this gantry 
was constructed by Messrs, Clayton, Son & Co., Limited, 
who also erected the steel-plate bunkers. 

An electric locomotive is being supplied by the British 
Thomson-Houston Company, and will be driven by a trolley 
wire fed from the tramways system for shunting the coal 
wagons. 

The feed pumps are by Messrs, Hall, of Peterborough, 
and each is capable 
of delivering 4,500 
gallons of water per 
hour, against a pres- 
sure of 160 lbs. per 
sq. in, Provision 
has been made for 
two more pumps, 
and the four will 
complete the No. 1 
pump room equip- 
ment, 

Above the pump 
room are situated 
storage tanks, each 
capable of holding 
8,000 gallons, on 
the top of which 
is a water- softener, 
by Mather & Platt, 
Limited, of Man- 
chester, which treats 
the water by the 
Archbutt- Deeley 
process, Under 
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WATER PURIFYING APPABATUS.' 


the race, between the flue and the main wall, is 
situated a first instalment of a Harris-Anderson purifier, 
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which we illustrate, supplied by the Harris Patent Feed 
Water Filter Company, Limited, This is designed to deal 
with the condensed steam for 2,500 H.P., and precipitates 


RanGE or BOILERS. 


the oil by chemical process, the re-agents being automatically 
adjusted in proportion to the amount of water treated. 

The stokehole is lit up by incandescent and arc lamps. 

On a light steel platform is carried the pipe range, all of 
which is within the boiler house, and is easily accessible, only 
the branch pipes for the engines being taken into the engine 
room. The main steam pipes are 6 in. in diameter, of 
welded steel; all bends are of solid-drawn copper, with 
Holden & Brooke's steam driers, complete with steam traps, 
and Hopkinson's isolating valves on each boiler. 
iis are full-way, of Messrs. Hopkinson's well-known 
make, 
~ There are in the engine room at present two 125-kw. 


Silvertown dynamos, coupled 
direct to Belliss three-crank 
triple - expansion enclosed 
engines, running at 400 revo- 
lutions per minute; and 
three Silvertown four - pole 
dynamos, coupled direct to 
Belliss 500-H.P. triple-ex- 
pansion engines running at 
960 revolutions per minute. 
Provision is :made for two 
additional 700-Kw. steam sets, 
Which will be shortly installed. 
It is intended to make the 
100-Kw. sets hereafter the 
standard unit for the station. 
Opposite the switchboard, 
and in line with the pump 
room and chimney, is situated 
the condenser pit, Provision 
has been made for three surface 
condensers, one of which, 
supplied by the Mirrlees- 
Watson Company, Limited, 
of Glasgow, has already been 
fixed ; it is partly visible in 
our view of the engine room. 
Each set has to deal with 
the steam of 2,500 H.. The 
condenser pumps are driven 
y a compound steam engine; 
the air pumps are of the 
Edwards type. The circulat- 


ing water is taken from an outside cooling pond which 
holds 50,000 gallons, and on which is mounted a Klein’s 


natural draught wooden cooling tower, illustrated on p. 388. 
This batch of two condensers will deal with the steam 
from one-half of the ultimate station, the engines being 


arranged equally on each side of the pit, and 
exhausting right and left into the condensers. 

The switchboard is mounted slightly 
above the floor level, on a wooden parquetry, 
and was supplied by Mr. Bertram Thomas, 
of Cornbrook Telegraph Works, Manchester, 
It consists of enamelled slate panels, 24 in. 
thick, set in an iron frame, and finished 
off with wood moulding. There are three 
horizontal bus-bars; each machine has on 
the positive pole an automatic cut-out, 
ammeter, and vertical bus-bar, and can be 
plugged on to either of the three bars 
mentioned above. On the negative pole 
there is a watt-hour-meter, knife switch, 
over-load fuse, and a vertical bus-bar, Each 
feeder has on either pole an ammeter and 
long-break knife switch and vertical bus-bar, 
similar to the dynamo bus-bars ; thus each 
feeder can be plugged on to either of thd 
main bus-bars. Magnetic blow-out fuses 
are fixed on a separate frame at the back of 
the switchboard. The negative panels are 
on the left-hand side, and the positive on 
the right-hand side of the centre panel. On 
this centre panel are mounted dynamo volt- 
meters, with multi-voltmeter switch, booster 
switch, instruments for the battery charging 
booster, and the battery emergency switches. 


The dynamo rheostats are of the Standard“ type, with 
revolving handles fixed immediately in front of the central 
panel, and well under control. 

In the battery room, shown in one of our illustrations 
on p. 390, there are 130 * Tudor” cells, each with a 
capacity of 1,680 ampere-hours. These can be charged 
or discharged by a hand-regulated, motor-driven booster, 
supplied by Messrs. Bruce Peebles & Co., of Edinburgh. 
This machine is capable of boosting from 0—80 volts, 
and has a carrying capacity of 400 amperes, this being 
the maximum working load of the battery under normal 
In addition, there is a heavy battery switch 
which can be worked in emergency, or when the battery is 
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under repair, and which is capable of taking the full emer- 
gency load of the battery, viz., 800 amperes, for one hour. 
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For milking purposes, there is a small motor-generator also 
supplied by Messrs. Bruce Peebles & Co., located in a 
small brick compartment within the battery room, which 
connects with two pairs of trolley wires run above the central 


Battery Room. 


gangways between the rows of the cells, to which the milk- 
ing leads can be connected. Above the battery room is 
situated a machine shop, containing a 12-in. lathe with bed 
long enough to take the longest shaft, and gap deep enough 
to take the largest cylinder. This is motor driven, the 
motor being contained in a casing under the head-stock. 
There are alsoa brass-finisher’s lathe, shaping machine, radial 
drilling machine and a tool grinder ; these were supplied by 
Mr. Thos. Lumsden, of Gateshead-on-Tyne. Adjoiuing this 
in a fire-proof room is the joiners’ shop, which contains a 
band saw, circular saw and grindstone ; these were also sup- 
plied by Mr. T. Lumsden, and are driven by ‘ Lundell " 
motors. 

There is an engineers’ mess-room overlooking the engine 
room, underneath which is situated a spare gear room, on 
the walls of which will be 
hung the necessary spare 
gear. 

A large development is 
taking place in the borough 
among the ship-yards, which 
are gradually throwing out 
their obsolete plant, and using 
electrical power. A supply of 
energy is required at some 
distant points, and it has be- = 
come necessary to make im- 
mediate arrangements for the 
installation of high-pressure 
transmission plant. Sub- 
stations will be erected in 
the first instance at the South 
Docks, and at Monkwear- 
mouth ; each sub-station being 
about 2 miles from the central 
station. These sub-stations 
will contain three-phase motor- 
generators, the motors being 
run off a 5,500-volt circuit, 
at 50 periods per second, and 
the generators being direct- 
current, 220-volt, delivering 
into the low-pressure network. 
The cables will, of course, be 
three-core, drawn into Doulton 
casings, laid in concrete. At 
the station it is proposed to 
remove Nos. 4 and 5 dynamos, 
and couple them to motors at 
the sub-stations, and in their place to instal three-phase 
alternators, and to add two 750-Kw. machines. These will 
generate at 5,500 volts, 50 periods per second, and will be 
star-wound with the centre point earthed. It is intended 
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eventually that the pioneer station shall be converted 
into a sub-station, the machines to be driven from the main 
station at Hylton Road. 

The building designs were prepared by Mr. John W. Lincoln, 
the chief draughtsman, now on the staff of the British 
Electric Traction Company, Limited, in conjunction with 
Mr. Snell ; and the supervision of the building and installa- 
tion was performed by Messrs. R. J. F. Carter and Edward 
White, the clerk of works and station superintendent engineer, 
respectively, under the borough electrical engineer. 

The new installation was entirely designed and carried 
out by Mr. J. F. C. Snell, borough electrical and tramways 
engineer, to whom we are indebted for the particulars and 
photographs of which this article is composed. 

The ground was first cut in March, 1901, and the supply 
was first given on October 31st, 1901, in time for last 
winter’s load. 


THE KINRAIDE COIL. 


T wo of the weakest points in the ordinary induction coil are 
the insulation between the ends of the secondary coil and 
the ends of the primary coil. With long spark coils, a half 
inch of vulcanite is often pierced at these points. A coil 
designed to get over this source of weakness is described by 
Mr. T. B. Kinraide in the Elec fro- Therapeutist, Ohio, U.S.A, 
The improved arrangement, in general terms, consists in 
dividing the primary and secohdary coils into two halves, 
and placing the primary coil outside the secondary. 

Fig. 1 shows diagrammatically the arrangement of the two 
primary and the two secondary coils placed aide by side. The 
secondary coils A A are wound in flat spiral form with their 
high pressure + and — terminals at the centres, The 
primary coils B being outside the secondary coils, are thus 
removed as far as possible from the secondary terminals 
where there is the greatest potential difference. The two 
secondaries and tlie two Bene are connected at their 
peripheries as shown in fig. J. 

The primary is operated by a form of spark-gap, the 
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efficiency of which is due to a low-pressure current dis- 
charging across a very small air space, and producing erosion 
of copper plates which interrupt the circuit in the primary. 
A condenser is charged to about 900 volts, and is discharged. 
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through both primary circuits in parallel, producing a great 
many interruptions per second in the circuit of the induction 
coil proper. In the device used for charging the condenser, 
there is a rotary break in the circuit, with a coil connected 
with the street maio. At each interruption of the latter 
coil, the induced current charges the condenser, and with 
each charge there is a breakdown of the air-gap. This air- 
gap is regulated at will by means of a lever. The rotary 
break makes about 2,400 interruptions per minute, and with 


Fia. 1. 


each of these interruptions there are about 20 to 95 inter- 
ruptions in the primary circuits of the induction coils, thus 
giving about 48,000 interruptions per minute. There is no 
heating in the large copper wire forming the primary. The 
secondary is embedded in a solid insulation of resin and 
becswax. All the parts of the coil are easily accessible for 
repairs, 

The complete coil is shown in fig. 2. There is apparently 
no iron core used in connection with the primary, and it 
would probably add little to the effect with the rapid oscil- 
lations produced by the discharge of a condenser, The 
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discharge from the sccondary can be varicd very considerably 
hy moving the spark-gap plates to a greater or less distance 
from each other. When these plates are farther apart, the 
frequency of the condenser discharges increases, and a pain- 
less discharge ig obtaincd from the sccondary. The best 
results in X ray work are obtained when the plates are 
rather close together. 

This coil reminds us of some of Teslu’s induction appa- 
ratus, and it scems to produce much the same kind of dis- 
charge as the Tesla coils, There appear, however, to be 
screral novel and good points in Mr. Kinraide's design. 
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BUSINESS NOTES. 


(Continued from page 386.) 


Trade Announcements,— Owing to the death of 
Mr. J. W. Daniels, the business of Messrs. Thackrah & Son, elec- 
10 engineers, of Crown Street, Halifax, has been converted into a 
imited liability concern, with Mr. York, late of Bradford, as 
managing director, | : i 
ae He Ingram, formerly a member of the firm of Messrs. 

' agram, Limited, electrical engineers, of Warrington, has com- 


menced bnsiness on his own account as an electrical engineer at 
44, Parker Street, Warrington. 

Minnie Crowther announces that she has acquired the sole right 
and title to use the name of Crowther & Co „electrical engineers, 
Manchester, from Mr. E. P. Crowther, and that she will carry on 

-~ business in the City as an electrical engineering contractor. 

Owing to increase of business, the South-Western Electrical 
Contracting and Maintenance Company are removing to largar 
premises at 2, Fulham Palace Road (adjoining their present 
address) and have taken into partnership Mr. John Carnaby, of 
Broad Street, W.C. 

In consequence of increasing busiress, Mesars. Baxter & Caunter 
have secured larger and more convenient premises at 86, Charing 
Cross Road, where they willcarry on their agency business and 
carry and show the goods of the various manufaoturers they 

represent, 

Mr. Robert Stevenson has just commenced business on his own 
account asthe Empire Belting Company, at 7, Brazenose Street, 
Manchester. He has heen connected for the past 16 years, with tha 
Gandy Belt Manufacturing Company, during which period he has 
obtained very wide experience a$ to the difficulties connected with 
belt-driven motions, and tho most effective arrangements for over- 
coming them. As the Empire Comzany, Mr. Stevenson will make 
a speciality of cotton, woven hair, leather, gutta-percha, canvas, 
leather link, and other beltings, and accessories therefor. 

Messre. James Willats & Son, gas and electrical engineers, of 

19, Gray's Inn Road, W.C., notify that, in consequence of the 
large increase in their business, they have taken additional premises ; 
they are opening new showrooms at No. 29, Gillingham Street, 
Belgravia, S.W., with a well assorted stock of electrical and gas 
light fittings. 
_ Mr. F. Winter notifies that Dr. Heinrich Traun, trading as the 
Harburg India-Rubber Comb Company (Harburger Gummi-Kamm 
Co.), Hamburg and Harburg, 0./E , has taken his sons, Mr. Heinrich 
Otto Traun, and Dr. Frederick Adolph Traun, into partnership. 
The business will be carried on exactly as before, but under the 
changed style of firm :—Vulcanite Works, Dr. Heinr. Traun and 
Sons (formerly Harburg India-Rubber Comb Company) All 
British communications are to be addressed to Mr. Winter as 
heretofore. 


ELECTRIC LIGHT AND POWER NOTES. 


N 


Aberdeen.— The electric lighting accounts for the year 
ending July 31st show a total income of £23,139 18s. 5d. and an 
expenditure of £10,499 10s, leaving a balance to be carried to net 
revenue account of £12,139 8s. 5d. Out of this has to be met 
interest on mortgages and other loans, £4,767 28; depreciation on 
buildings and plant, £3,226 ; and sinking fund, £2,290; leaving a 
surplus of £2,699 to be carried to reserve fund, which now stands at 
£7,664. The sinking fund stands at £9,182. The extent to whioh 
borrowing powers have been exercised on mortgage is £173,572 
78. 6d., leaving a balance of £11,427 19s. 6d., representing a total of 
£185,000. The amount expended on the Cotton Street work, less 
depreciation, is £97,368 4a. 2d., and on Ferryhill works £69,804 
13s. The quantity of electricity generated was 1,859,812 unite, as 
compared with 1,389,335 in the previous year. The quantity con- 
sumed was—Pablic lamps, 186,058 ; traction, 381,495; and private 

consumers, 979,016, compared with 793,176 last year, the total sold 

being 1,546,569. The quantity used in the works was 91,901, and 
the total accounted for was 1,638,470. The quantity not accounted 
for was 221,312. 


Airdrie (N.B.).—The streets were lit with electric light 
for the first time on the lst inst. The installation at present con- 
sists of 10 arc lamps and over 100 incandescent glow lamps. Cur- 
rent is obtained from the Scottish House-tc-House Electricity 
Company, Limited, whose works are in the adjacent burgh of Coat- 
bridge. 


Barnsley.— At a meeting of the T.C. last week, it was 
decided to apply for a loan of £4,500 for electricity purposes, in 
view of the probable requirements for the Barnsley and District 
Light Railway and other customers. 


Barnstaple.—The T.C. has decided to have the whole 
of the Corporation buildings and offices wired ready for current, 
Mr. W. H. Trentham, consulting engjneer, has informed the Cor- 
poration that the works and the installation in the compulsory area 
will be completed by Christmas. | 


Bridlington.—The Town Council has decided to apply 
to the L.G.B. for a loan of £25,000 for the purpose of carrying out 


the el-ctric lighting order. 


Bromley (Kent).—The R.D.C. has decided not to 
oppose & private company's application for a prov. order to supply 
the district. The B. of T., however, is to be asked to insert a 
clause giving the Council the option of purchase within 7, 14, ot 
21 years. 


\ 


ee a a ES SSCS SS AP ISS aS I I ET ar 


392 


THE ELECTRICAL REVIEW. [Vol. 51. No. 1,293, SEPTEMBER 5, 1902. 


Cannock.—The U.D.C., on August 28th, discussed the 
advisability of establishing electric light works and a refuse 
destructor. The chairman (Mr. T. Evans) said that the former 
would add 5d. in the £ to the rates, and the latter another 5d., and 
he suggested that a committee should visit towns similar to Cannock, 


where electricity works had been established, and obtain an esti- 


mate of the cost with the working expenses, and then prepare a 
scheme. Another member proposed that Mr. F. Broadbent, electrical 
engineer, of London, should be asked on what terms he would 
prepare a scheme, with an estimate of the cost, but on the casting 
vote of the chairman, his own proposal was carried. 


Cauvery Falls.— The following extract from Indian En- 
gineering for August 9th, is somewhat enigmatical .—“'THE CAU VERY 
Coxchir.— It would appear as if Nemesis bas overtaken this much 
belauded undertaking. 
that an ‘accident to the Cauvery Falls power wire has brought the 
transformer house, the mills and air compressors on the mines toa 
standstill There is no consolation in the fact that the failure ‘ was 
due to a leak’! We are afraid that there has been too much leak- 
age of another kind in connection with the project which will tell 
its own tale in due time.” We do not exactly know what our con- 
temporary is driving at, but we think that such unpleasant suggestions 


are highly reprehensible, unless accompanied by satisfactory evi- 


dence of their justice. 


The Congo,.—On July Ist the Congoese town, Leopold- 
ville was for the first time lighted by electricity. 


Coventry.—The T.C., on ‘August 26th, sanctioned the 
extension of the electric light mains so as to be able to supply cur- 
rent to motors at the Auto-Machinery Works. 

The tender of Mr. Thos. W. Ward, of Sheffield, at £140 for the 
engine of No. 1 plant at the electric light works, has been accepted. 

In sanctioning loans of £19,411 for additional electric light plant, 
and £2,000 for the provision of electric motors, to be let on hire, the 
L.G.B. informs the T.C. that £1,074 had been ideducted from the 
£20,485 applied for, the sum of £1,015 representing the debt out- 
standing on No. 1 plant, and £59 the 8-in. injection pipe now to 
be abandoned. A method cf raising the sum of £1,074 is to te 


devised by the city treasurer and the manager of the electricity 
works. 


Darlington.—The Board of Guardians is considering 
the question of having electric light installed in the Worktouse. 


Dudley.—The T.C. has received sanction to borrow 
£33,000 for electric lighting purposes. 


Elgin.—The Provincial Electric Supply Corporation has 
notified the T.C. that it intends to apply for a prov. order to enable 
it to supply energy within the burgh. 


Gorton.—The U.D.C. has referred the question of estab- 
lishing an electric lighting installation to a joint committee, which 
is to formulate a scheme for carrying out the work, and to ascertain 
the best terms on which the Manchester Corporation would accept 


a lease and pay all the expenses of the Council in obtaining a prov. 
order. 


Halifax —The T.C. has received a letter from the 
B. of T. on the subject of the extra high pressure cable laid between 
the generating station at Halifax and the sub-station at Hebden 


Bridge, stating that they consent to a pressure not exceeding 5,500 
volts. 


Italy.—Mr. Antonio Pendele, of Genoa, has applied to the 
Italian Minister of Public Works for the concession of a catchment 
of water for the development of electric energy on the course 
-of the River Scrivia, capable of developing 2,133 mr. He 

proposes to construct four large reservoirs to contain 73 million cubic 
metres of water and supplying 400 litres per second, with a fall of 
400 metres. The undertaking would cost 5, 00, (O0 lire. As the 
carrying out of the project would adjust the lower course of the 
Scrivia, the concession will most likely be granted. 


Keighley.—The T.C. on Tuesday last week decided to 
borrow a further sum of 46, COO for electricity purposes. A motion 
in favour of electrifying the tramways was withdrawn. 


Kildare.—The L.G.B. held an inquiry on 25th ult. with 
reference to an application by the Naas R. D. C. for a loan of £3,000 
for the electric lighting of the town, but owing to the military 
authorities not having been approached with regard to taking a 


supply of energy, the inquiry has been adjourned until September 
30th to enable this matter to be cleared up. 


Lanchester. — Provided satisfactory terms can be 
arranged, the R.D.C. has decided to have the road from Quebec 
to Wilks Hill lit by electricity instcad of gas, the current to be 
supplied by the Aamsteels Colliery Company, with whom Esh 
Parish Council has already agreed for the lighting of Quebec. 


Llangollen.—The T.C. is taking steps to establish 


electric light works under the prov. order obtained some time ago. 


Londen.—IsLriNCTON.—AÀ serious accident occurred at 
the municipal electricity works on Tuesday last week, resulting in 
the total cessation of supply fora time. The facts appear to have 
been as follows:—The engineer-in-charge noticed a faint smell of 
burning rubber at about 7.30 p.m., but could see nothing in the 
station to account for it; moreover, the ammeters gave no indica- 
tion of any irregularity in the supply circuits. Pursuing his 
investigations, however, into other parts of the building, the 


The wire-pullers are constrained to report . 


engineer presently discovered gleams of light proceeding from 
beneath the cover of a manhole over the cable-race, leading from 
the main switchboard to the street. The cover was at once 
lifted, when a fierce fire was found to be raging amongst the main 
cables; steps were immediately taken to extinguish the flames, but 
it was too late. The circuit fuses on the main switchboard began to 
detonate one after the other, as the cables became short-circuited, 
and the plant had to be shut down entirely. 

The fire continued to burn for some time, in spite of the application 
of quantities of sand, and as the vertical cable-race leading up to the 
main switchboard acted as a chimney, the board was smothered with 
soot and other solid matter, which rendered it necessary afterwards 
to dismantle the switchgear, and to thoroughly clean every part of 
it; no material damage, however, was inflicted on the board, which 
are of the Ferranti type for the alternators, and Fowler's for the 
circuits, though the over-zealous efforts of the Fire Brigade at one 
time threatened to result in swamping the engine room with water. 

In consequence cf recommendations which Mr. Gay, the borough 
electrical engineer, urged upon the Council two years ago, the 
switch room has been rendered completely fireproof, a very 
fortunate circumstance. Similar steps were already in progress 
with regard to the cables, some of which had been actually 
moved and placed in iron conduite. - 

The cause of the fire is at present somewhat indefinite; but it is 
believed that it may have been due to the spontaneous combustion 
of a piece of oily waste, left in the tunnel by some of the workmen 
who were recently engaged there. Such an occurrence has actually 
been experienced in the works before now. The fact that no 
evidence of a short-circuit preceded the discovery of the fire is 
practically proof that the accident was not due to any breakdown 
of the cables. Be it remembered that the cables throughout the 
system are all of the concentric rubber insulated tyre, double steel 
armoured,";with the outer conductor and the armour efficiently 
earthed; obviously a fault developing in the interior of a cable 
would lead to a dead short before any damage could possibly be 
done external to the cable, while no arc could by any chance be set 
up between the earthed outers or armour and arything outside the 
cable. In this connection we may note that the engineers have 
been taken to task by one of our contemporaries on the 
score of the bunching cf the cable; it is difficult to see 
how this can be avoided when a large number of cables have 
to be brought into the main switchboard; and having regard 
to the nature of the protection of the cables, the high pressure, and 
the other attendant circumstances, it is evident that an accident 
which could be traced to the bunching of the cables, would be most 
unlikely to occur. A short occurring on a low-pressure system may 
result in a sustained arc, and do enormous damage without ever 
causing the main fuse to blow; but on a high-pressure concentric 
system, connected with generating plant of thousands of horse-power, 
this is practically impossible—the current instantly increases to an 
enormous value, and the fuse goes off like a gun. 

It is due to Mr. Gay and his staff to state that the whole of the 
supply was once more in operation by midnight on Wednesday, 
most of it being renewed within 24 hours, The work of placing the 
cables in iron and Doulton ducts will be proceeded witb, and every 
effort made to render a recurrence of the disaster impossible. 

In connection with this fire, the usual letters appear in tke local 
press from amateurs who pose as experte. A letter in the /slington 
Gazette, signed T. Rock, Islington, contains obvious proof that the 
writer is an ignoramus whose electrical knowledge is worthy only 
of a schoolboy. The ratepayers of Islington will be wise to ignore 
the silly vapourings of those who, in advertising themselves and the 


" Association” they represent, are only bringing themeclves into 
ridicule. 


Long Eaton.—The U.D.C., on Monday, completed 


arrangements with the West End Mill Company for the supply of 
current for public lighting. 


Newport (Mon.).—The Corporation, when installing the 
electric supply system a few years ago, was bopelessly divided upon 
the question of adopting the direct or alternating current. Its 
decision, when made, was in favour of the alternating current, bat 
ever since a strong opposition has fought in support of the claims 
of the direct current system as beiog of far superior utility. The 
Corporation has now decided to convert to direct current supply the 
whole of the central area of the town. The district affected contains 
a very large number of small works and manufactories, and the 
Corporation is quoting very low terms to prospective power users. 
The business manager of the electricity works is now engaged in 
canvassing the firms in the area about to be converted who are 
power users, the Corporation expecting to utilise in this way 4 
good deal of the power generated at the new station on East Usk. 


Reigate.— The T.C. has, on the recommendation of the 


E L. Committee, resolved to apply for a further loan of £3,500 for 
extensions to the electricity works. 


Rondebosch (S. 4).— The Electric Lighting Company 
lately applied for permission to lay cables within the municipality. 
Permission was granted, subject to the condition that four inspec 
tion chambers are laid to the satisfaction of the Council. 


Ross.—The U.D.C. has asked the Ross Electric Light 


Company to quote terms for supplying electricity for public 
lighting. 


Sideup.—The U.D.C. has opened negotiations with 


Bexley U.D.C.8and Woolwich T.C., for the lighting of the town 
and Foots Cray, by electricity. j 
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Burton-on-Trent.—A L. G. B. inquiry was held on 
Wednesday last weck by Col. W. Langton Coke, M Inst.C.E., with 
respect to the application of the Council to borrow £15,630 for 
extensions to the electric light works and mains. The first item in 
the amount—4£11,000— is for generating plant in connection with 
the electric light works, in order to supply the requirements of 
tramway traffic. The length of the route now to be constructed is 
5j miles. The capacity of the present works is 752 xw., and for 
the tram ways it must be increased by means of three new machines, 
each of 100 kw. capacity. The £11,C00 will be spent as follows: 
Lancashire boilers, £2,700; steam exhaust and feed piping, con- 
denter, auxiliary plant, and ironwork, £2,500; 100-kw. high-speed 
engines and continuous-current generators, £4,500; switchboard 
and connections, £300; 10 per cent. for contingencies and 
engineering, £1,000; total, £11,000. It is intended to provide 20 
electric cars, 17 of which will be in service at one time, and it is 
computed by the engineer that the annual consumption of energy 
will amount to 350,000 units. The remaining £4,630 of the 
-amount is for the extension of the electric light mains. The price 
fixed for the supply of power between the tramway and the electric 
light departments is—for the first 103,000 units consumed each 


year, 2d. perunit; for any excess over 100,0CO units consumed in 


the same year, 12d. per unit. 


Exeter.—The T.C. has received a reply to the application 
to the L.G.B. for permission to borrow £70,000 for the purpose of 
building and equipping a new electric lighting station. Sanction is 
given to the borrowing of £65,478. The Board have come to the 
conclusion that a sum of about £1,400 of the amount asked for is in 
respect of debt on the old werks, whicn will not be utilised in the 
new station, and this sum is, therefore, struck off from the total 
applied for. It is directed that any sum realised from the sale of 
the present station, or of plant upon which money has already been 
borrowed, is to be paid into the sinking fund account. The accepted 
tender in respect to the erection of the new station amounts to 
£14,000, and tender for supplying plant and general equipment, 


^ £22,707. The other chief items of expenditure are: Extension of 


mains, £9,000; main feeders from the new station, £3,500; sub- 
stations, switchgear, &c., £1,000; transformers, £135; meters, 
£1,800; mechanical stokers and accessories, £1,400; feed pump 
and weighbridge, £1,200 ; contingencies, £2,000. 


Northampton.—Having been unable to come to teims 
with the local electric light, and power company for the purchase 
of its undertakiog, the Tramways and Electric Light Committee 
recommends the T.C. to establish municipal electricity works. The 
Co pany offered to supply current for the tramways at 14d. per 
unit. 


Southport.—The prospects of the Southport electricity 
estate forthe coming year are very encouraging. In July eight 
new consumers, representing 315 lamps, were dealt with. For tke 
coming winter's supply four new feeders have been erected. A 
new sub station has been erected in the cellar of the gas depart- 
ment in Eastbank Street, and the old station has been calargcd. 
Another sub-station has been erected at the corner of St. James's 
Street and Eastbank Street, and both stations have been fitted up 
with the Ferranti oil-break switch gear. 


Spain.— Electric driving is being adopted in the Spanish 
Government Arsenal at Ferrol. The current will be supplied from 
95 plant of the Sociedad General Gallega de Electricidad, at La 

ervenza. 


Sunderland.— The estimate of the Electricity and LigLt- 
ing Committee of the Corporation has just been issued. This shows 
a gross expenditure of £9,879 1s. 7d. The revenue is put down at 
£19,231 4s. 11d ; for electric lighting it is estimated 797,120 
B.T.U. will be consumed at 371d. per unit, making a total of 
£12,522 2s. 11d., and for the tramways 670,000 B.T.U. at 24, 
totalling £5,583 63.8d. The revenue from the public arc lamps comes 
to about £1,100. There is left a gross profit of £9,352 8s. 4d., but 
this is all swallowed up by interest and sinking fund, totalling 
£9,794 12s., so that a deficit of £442 8s. 8d. is the estimated out- 
come of the coming half-year's work. It is fair to say that a sum of 
£6,462 is paid into the sinking fund. Oo the corresponding Falf- 
year (1901—2) there was a profit of £1,931 183. 8d. 


Todmorden,—At a meeting of the T.C. on 27th ult., 
à committee was appointed to consider and report as to the 
proposed carrying-out of the works authorised by the elcctric liglt- 


ing order. 


Iynemouth.— Mr. E. A. Sandford Fawcett, inspector for 
the L.G.B., held an ioquiry at North Shields on August 26th, into 
an application by the Tynemouth Corporation for sanction to 
borrow £31,000 for the purpose of electric lighting extensions. The 
town clerk stated that the T.C. originally borrowed £34,850, which 
had been exhausted, the expenditure up to the present baving been 
£53,976, or no less than £19,126 in excess of the amount borrowed. 
The Corporation supplies power to the Tynemouth and District 
Electric Traction Company, and has agreed to supply power in the 
borough to the Tyneside Tramways and Tramroads Company on an 
5 for seven years, After further evidence, the inquiry 
closed. i 


Wakefield.—The relative merits of gas and electricity 


kor lighting the Workhoute buildings were discussed at the meeting 


of theiGuardians on Aug. 27, and as it would be necessary, if gas Were 
continued, fo renew the fittings, it was decidel to tubstitute 
electricity. The Guardians already possess a generating p ant. 


The Board of Guardians accordingly resolved to apply to the 
L. G. B. for sanction to borrow £1,850 for the electric lighting of the 
Workhouse. 


Wallasey (Cheshire).—The Gas and Electricity Com- 
mittee is about to apply to the L.G B. for sanction to borrow 
£52 350, to meet the requirements of the clectricity department up 
to the year 1910. Among the items of expenditure are—engine 
house £4500, boiler house £41,000, offices £500, chimney, &c., 
£2,000, five boilers and settings £3,750, economiser £1,000, two 
condensers £1,500, three 500-K w. Dc. generators £18,000, coal 
stores and elevators £3,000, transformers, switchgear and sub- 
stations £3,500, and 7 miles of cable £5,600. 


Watford.—The U.D.C., on August 28th, decided to 
include parts of Watford Rural and J3ushey Rural in the area of 
supply in the prov. order to be applied for. 

York.—The E.L. Committee of the City Council recom- 
mend that a stcam pump from Messrs. Weir & Co., of Cathcart, 
be purchased at an estimated cost of £130. 


ELECTRIC TRACTION NOTES. 


Belfast.— The Tramways Committee last Friday received 
& communication from the Belfast Street Tramways Co. declining 
to accept the Corporation's offer for the purchase of the system. 


Brighton and Rottingdean Seashore Electric Rail- 
way.—The well-known seashore going car has now made its last 
trip, having finished its somewhat chequered career one day last 
week. It is to be superseded by an electric railway running on a 
wooden viaduct close in under the chalk cliffs, but at a safficient dis- 
tance out to avoid any danger from falling «//r’s, The new line 
for which the Royal Assent has just been received will be con- 
structed under the auspices of the existing company, ard will run 
in connection with Volk's electric railway. The cars, which will 
be very similar to an ordinary electric tramcar, will run four times 
an hour each way between Brighton and Rottingdean, calling at 
Oviogdean, and tke journey from the Aquarium terminus to 
Rottingdean will occupy about 15 minutes. At Rottingdean the 
existing jetty will be converted into a pleasure picr with facilities 
for tteamboats to call. The splendidly equipped saloon on the old 
sea-going car will be used as a shelter on the promenade of the 
pier. 

Dartford.—The U.D.C. which has established electricity 
worke, is con'emplating the establishment of electric trams for the 
town, with a line to Swanscombe and Farningham Road railway 
station. 


Dewsburg.—Our correspondent writes :—‘ The laying 
of the line for the B. E.T. Co.’s electric tramway scheme in Dews- 
bury aud district is now almost completed, and standards are now 
being erected to carry the overhead equipment. There are several 
dangerous corners in the district, and strong complaints have been 
made to the company by the local authorities, but these have had 
no effect. A special meeting of the Dewsbury Town Council was 
held on Monday to consider the matter. It was reported that the 
attention of the company had been called to a particularly dangerous 
turning at Watergate, where the lines run alongside the River 
Calder. It was also stated that the lines were not being laid 
in accordance with plans submitted to the Town Council. When 
communicated with the company replied that the corner would be 
negotiated by a tingle line, and that consequently the danger (if 
any) would be small. They also said that the lines were bei g laid 
in accordance with the Board of Trade regulations. There is a plot of 
land at the junction of Aldams Road and Webster Hill, the 
dangerous corner complained of, and the Corporation suggested 
that a portion of this should be purchased. The company had 
already bought a natrow. strip, and they refused to purchase any 
more land unless the Corporation contributed £1,000 towards 
the cost, and also gave the company £100 for the relaying of the 
liaes which have already been put down. This proposal the Cor- 
poration refused to entertain, and it was decided on Monday to 
call the attention of the Board of Trade to the matter. Complaints 
are alao being made by the Thornhill Urban District Council, whose 
district is served by aline from Dew:bary, that the rails have been laid 
on a level with the causeway, the centre of the road having been 
raised ; and the attention of the company has also been called to a 
dangerous section in Brewery Road, where the lines are not more 
than 4 ft. from buildings. In Savile Road, a very wide thorough- 
fare, the company propore to carry the overhead equipment by 
wires stretched across tbe road from pole to pole. ‘Lhe District 
Council object to this ard suggest brackete, and as no agreement 
has been come to, it has been decided to refer the matter to the 
Board of Trade." 


Denmark.—A correspondent writes :—“ Up to the pre- 
sent moment Denmark has not been an object of much attention 
from the point of view of electric traction firms or investors. 
Whilst the metropolis has long since taken up the iden of electric- 
ally-equipped street railways, and realised it on a fairly compre- 
hensive scale by private euterprise, the whole of the provincial 
towns have hitheito been without any means of communication 
worth mentioning. There can be little doubt however, that the 
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time will soon be at hand when the thriving municipalities along the 


coast of the western peninsula, as well as the centre of the Island 


of Jumen, will be faced by the necessity of providing some facilities 
for interurban and suburban transit, partly for the purpose of sup- 
plying a local need, and partly as & means of successfully competing 
with rivalling centres of population. Tae first provincial town 
which is ear-marked for such a change is undoubtedly Aarhus, the 
largest city but one in the kingdom, and embracing at the present 
momeat more than 50,000 souls. We are aware that the citizens of 
this go-ahead provincial centre have for several years been dream- 
ing of an electric tramway, and more definite steps are just now 
being taken to interest foreign capital and enterprise in a scheme 
which cannot be realised by any local exertion. The opportunity 
is one which British enterprise should not be slow to avail itself 
of. The Danes would gladly welcome the British manufactarer, 
and grant him every facility for extending his industrial influence 
to the other side of the North Sea. There is no reason consistent 
with a wise and far-sceing commercial policy, why an English 
firm, capable of promoting and carrying out such a scheme, should 
not step in and do so, irstead of leaving it for their German com- 
petitors, who will be only too happy to secure a hold of such 
prospective territory, even at a very small margin of profit. 
What Aarhus wants is an overhead trolley system over a line of 
some 5 or 6 miles, fora start. Wisely laid, so as to serve both the 
busy townspeople and the excursionists bound for either of the two 
adjoining woods and public pleasure grounds, not to mention the 
considerable interests of a suburban population and contiguous 
rural distri :ts, the line would ba almost certain to give satisfactory 
returns from the commencement, and develop into a well-paying 
concern long before the 40 years’ concession has expired. Aarhus 
i8 a sea-side place, with an excellent port, and the virtual pivot of a 
peninsula with 700,000 or 800,000 people. It is an important seat of 
commerce and industry, and its growth may be gauged by the fact 
that during the last 20 years it has more than doubled its popula- 
tion. 'The ratio of increase is not likely to diminish, and it is, 
therefore, safe to predict that the end of another 15 or 20 years 
will find a city of more than 100,000, while the present suburban 
population of some 50,000 will have been correspondingly swelled. 
We shall be glad to put any British traction undertaking 
that might care to take up the matter in touch with the interested 
parties on tho other side." 


Eecles,—The Manchester Southern Electric Tramway 
Company has submitted to the T.C. a scheme for the construction 
of an electric tramway from Barton Bridge to Glossop. The Cor- 
poration, whose lines are leased to Salford T.C., has decided to ask 
the latter body whether it is prepared to connect the existing 
T in the borough at Patricroft Bridge with the proposed 
new line. 


Guiseley.—Messrs. Le Maitre & Parker, of Leeds, have 
asked the U.D.C. to support an application to be made by a com- 
pany to the D. of T. for a prov. order to construct tramways in the 
district. The Council on August 27th decided that Messrs. Le 
Maitre & Parker should attend thé next meeting and explain their 
scheme. 


Horadean Light Railway.—The Portsmouth people 
are keenly interested in the progress of this undertaking, which 
was started by Mr. A. W. White, J.P., for many years manager of 
the Portsmouth Street Tramways. By means of this line, which 
will be worked by electricity, the current being supplied from the 
Portsmouth Corporation station, a delightful trip into the country, 
vid Portsdown Hill, will be available, and a rural district will, it is 
thought, benefit materially from being utilised for residential 
"purposes. At one time it was hoped that a portion of the railway 
would have been opened this summer. It was found, however, that 
the work on the section between Cosham and the top of Portsdown 
Hill was far more difficult than was at one time anticipated At 
last, however, it is practically complete. Good progress has been 
made with the work on the northern side of Portsdown. The cars 
ordered for the line are similar to those used on the Portsmouth 
tramways. In addition to the ordinary and electric emergency 
brakes fitted to the Corporation cars, the light railway cars are being 
fitted with a very powerful slipper brake for the gradients that will 
have to be negotiated. The new cars are being fitted on the inside 
with garden seats instead of long side seats. Mr. White hopes, in 
the course of the month, thata po:tion of the line to be first opened 
will be ready for Government inspection. Au application will be 
made to the Board of Trade for a 12-months’ extension for the con- 
struction of the line betwe»n Waterlooville and Horndean. 


Italy.—It is proposed to connect the town of Bergame 
and Milan by means of an electric railway. 

The steam traction on the Colico-Sondrio and Colico-Chiavenno lices 
has been roplaced by electricity. The trials which have just been 
completed have given excellent results, and a regular service by 
electricity was inaugurated on Monday, September Ist. 

The trials on the newly installed Valtellina electric railway 
have been completed by the officials of the Government, and a 
report of a highly favourable nature has been submitted to the 
Italian Minister of Public Works. 


Isle of Man.—Mr. O. R. Edmundson, of Douglas, Isle 
of Man, writes to us as follows, under date August 26th : —' It may 
interest your numerous readers to learn that during the visit of 
their Most Gracious Majesties to the Isle of Man, the Royal Party, 
including the King, Queen, Princes; Victoria and the Portuguese 
Ambessador, travelled by saloon car over the lines of the Isle of 
Man Tramways and Electric Power Company, from Douglas to 


Ramsay, a distance of 18 miles, the journey occupying one hour. 
The King and his party were much struck with the beauty of the 
scenery through which they passed, and with the splendid reception 
accorded to them by the thousands of people assembled at the 
various stations, and all along the route. The Royal car was 
artistically decorated, and was under the charge of, and driven by, 
Mr. Frank Edmundson, the chief engineer of the company. I am 
under the impression that in the British Isles this is the first 
occasion on which His Majesty has made use of an electric line as a 
means of locomotion, and it is, therefore, of immense importance 
to the electric industry in general." 


Liverpool.—The new electric tramway between Liverpool 
and Garston has been inspected by Lieut.-Col. Von Donop, R.E. 
The line is a single one, about two miles in length, with passing 
places. 


Neweastle.—On 28th ult. Colonel Von Donop, B. of T. 
Inspector, in company with the chairman of the Tramways Com- 
mittee, Mr. A. E. Le Rossignol and other officials, made a private 
tour over the various tramway routes in the city. 


Paris,—The underground railway is running the omni- 
buses off the street. Some of them are being sold and the routes 
of others are being changed. f 


Russia.—The question of constructing street electric 
railways at an enormous expenditure in St. Petersburg and Moscow, 
which has been under consideration for a long time, has now 
apparently been decided, according to information forwarded by 
the Bt. Petersburg correspondent of the Frankfurter Zeitung. It 
appears (quotes the Financial Times) that a Commission, presided 
over by the Ministers for Home Affairs, Finance, Communications 
and War, and the Imperial Controller, was appointed by the 
Government some time ago to examine the various schemes sub- 
mitted by competitors for the concession for tbe building of tbe 
electric lines, and the Commission has now come to the conclusion 
that the project proposed by the American banking house of Mary 
Werner (?) and Engineer Balinski should be given the preference, 
apparently because they have undertaken to form a connection 
between the Russian and Finnish railway systems, and to construct 
a great railway bridge over the Neva. It is estimated that the 
capital expenditure would amount to 120,000,000 roubles for St. 
Petersburg and 150,000,000 roubles for Moscow, and in each case one- 
half of the total outlay would be provided by the issue of sharesand 
t ꝛe other half by the emission of bonds. The duration of the con- 
cession is 81 years, although the right of purchase by the authorities 
is reserved at the expiration of 25 years, and the electric lines are 
to be completed within five years from the granting of the con- 
cession. 


Steyning.—Mr. Alwyn, representing the B.E.T. Com- 
pany, informed the R.D.C. last week that the company had decided 
t» promote a system of trams for Worthing as far as Littlehamptoh, 
through the Council'a district. The Council decided, before con- 
sidering the matter, to obtain a draft agreement from the 
company. ^ 


Sussex.—The Shoreham and Southwick Urban Councils 
have sealcd agreements with the B.E.T. Company in connection 
with the construction of an electric tramway through the district. 


Swansea.—On Wednesday last week a deputation from 
the Tramways Committee paid a visit to Wolverhampton for the 
purpose of inspecting the working of the Kingsland mechanical 
surface contact system and the Lorain magnetic system. Some 
time ago the Corporation determined if possible to have no more 
trolley system in the town, if it could be avoided; and they 
have been carefully considering the merits of the various conduit 
and surface contact systems for the purposa of the extension lines 
they are about to put down. The Midland Evening News says that 
the Committee paid two visits to the Tramways Exhibition in 
London in July, and were impressed by the Kiugsland syetem, 
which was shown there. As the result they passed a resolution 
in favour of adopting this system, and this is now fully confirmed, 
as the result of their visits to Wolverhampton, and the works of the 
Kingsland Electric Traction Syndicate, in the Wednesfield Road. 
The extension lines on which this system will be adopted, will com- 
prise about 3 miles of double track. We understand that the 
Kingsland Syndicate are now preparing to make large additions to 
their works, and to equip the same with the latest and most im- 
proved machicery and automatic tools.” 


Torquay.—On 27th ult. a lengthy meeting of the T.C. 
was held in reference to the proposed tramways, and to the E.L. 
Committee's recommendation for the erection of a new power house 
and other works at a cost of £17,593. In answer to a qu it 
was stated that the cost of the surface contact system recommended 
by the deputation would amount to £10,000. After a long debate, 
in the course of which details of the route were minutely discussed, 
it was resolved to refer the matter back to the Committee, with 
instructions to prepare a complete scheme, to be constructed in 
sections, with an estimate of the cost. 


Worcester.—The Worcester Tramways Co., Ltd., has 
asked the T.O. to extend the per-od within which it must take 
current for the trams beyond December 1st. The electrical engineer 
having reported the near comp'et:on of the supvlementary generating 
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tation, and in view of the fact that as far back as April last the 
company was urgently informed of the necessity for constructing 
its lines in the centre of the city by the end of July, the Elec- 
tricity Committee recommends the Council to adhere to the date 


originally fixed. 


TELEGRAPH AND TELEPHONE NOTES 


Cape Colony.—It is officially announced that the tele- 
graph traffic forthe year ending June 30th last was 4,427,922, and 
the receipts £326,601, an increase of 572,694 in the number of 
messages and £90,913 in the revenue derived, as compared with the 


previous year. 


Continental Notes.—The Journal Telegraphique of 
August 25th, contains several items of interest to electricians. 
Not the least important of these is a paper by Herr Zappe read on 
February 25th last, before the Society of Electrical Engineers at Ber- 
lin, of the establishment of an underground telephone wiring system 
by the German Post and Telegraph Administration. Herr Zappe 
describes the old system at some length, and the defects inherent 
jn an aerial aystem in large towns. These difficulties decided the 
Administration in 1888 to commence a gradual change in the 
direction of canalisation, and for this purpose considerable sums have 
been voted from the Imperial Budget. The fundamental idea of 
the new system is to suppress all the great arteries of the aerial 
system and their connections, and replace them by canals which 
will connect each group of houses with the telephone station by a 
principal cable of several conductors. The latter terminate at each 
block in a distributor from which the lines ramify towards the 
various offices by means of cables containing only a few wires 
placed in special distributing canals. In the offices these cab'es 
terminate in another distributor from which ramify the single 
wires to the subscribers. Some excellent illustrations and diagrams 
are given in the paper among which the figure of the street box is 
the most striking. ! 

Tbe eame Journal gives the full text of the Convention between 
Great Britain and Norway concerning the exchange of Press 
telegrams at a reduced price. It provides for a reduction of 50 

cent. in the charges with a minimum charge of (0 ore in 
Norway and 10d. in England. The service is restricted between 
the hours of 6 p.m. and 9 a m. the following morning, local time. 
The usual restrictions common to Press telegrams and their contents 
are agreed on and it is undertaken that the new tariff shall come 
into operation “as soon as possible and on a date fixed by common 
consent of the two States.” The convention was signed in London 
on February 24th, 1902, and in Christiania on February 1st, 1902. 

In view of the fact that a staff is now being trained in the 
Central Telegraph Office of London in the manipulation of the 
Murray Telegrapb, it is interesting to note that in Germany, 
according to the Elektrotechnishe Rundschan, the Administration of 
Posts and Telegraphs has been engaged for some time in trials with 
this apparatus which promises, it appears, very satisfactory results, 
although it may not realise the hopes of the inventor of trans- 
mitting up to 14,000 words per hour on a duplexed circuit of 
medium length. The great advantage of this apparatus consista, 
gays our contemporary, in its very simple construction and its small 
dimensions, which make it possible to instal and transfer stations 
with great promptitude. In America Mr. Murray has obtained 
most successful results with lengthy lines. On a copper wire 
between New York and Chicago (1,218 miles) the Murray system 
has transmitted without translation 77 words, and with translation 
102 words minute. 

On April 1st last, says the Archiv für Post und Telegraphic, a 
German urban telephone system was inaugurated at Hankou, in 
China. The 35 exchanges are connected with a central office by 
double conductors 1:5 mm. in diameter and furnished with the 
very latest apparatus. | 

L'Elektricitát reports that disturbances have been noticed for some 
time past in the telephone communications between London and 
Berlin. After considerable trcuble they have been found to be due 
to wireless telegraphy experiments. An induction coil excited the 
telephone apparatus within a radius of over 500 metres. It has been 
decided in consequence to abandon the application of wireless 
telegraphy in the neighbourhood of telephone lines, so as not to 
paralyse them by the effect of the induction coils. The application 
of wireless telegraphy thus becomes limited to communications 
between maritime stations and ships. : 


International Telephones.—The trunk line between 
Rome and Paris is all but terminated. The only portion that 
remains to be completed is the section between Acquapendente 
and tlie Italian capital. 


Italian Telegraphists.—The Professional Asscciation 
of the Italian Telegraphists held their first annual conference at 
Bologna on July 29th, 30tb, 31st, and August Ist, under the 
presidency of Cav. Adolfo Francbini. The conference dealt with 
the financial position of the association and the question of 
organising a referendum systém and a number of other matters of 
purely domestic interest. Attention was them given to the 
questions of staff hygiene, Sunday rest, the bonus system of 
working, and fines for errors in telegrame. Later it discussed the 
eubjects of the professional schools and the establishment of a 
climatic colony for telegraphists at Como. The discussion on staff 
hygiene, which was opened by Signor Montinari, disclosed many 


curious facts, not the least curious being the description of a room 
in which telegraph work is performed in Naples. The room is 
situated under the level of the street, has a width of 6 ft., a length 
of only 11 ft, and is 18 ft. in height. In this room which is 
dependent entirely on artificial light an average of 15 persors 
perform their daily work. The postal employés, it was stated, werc 
in an even worse plight. The conference decided to ask for a 
sanitary service whose duty it should be to inspect the offices and 
attend to questions of health and disinfection. A demand was also 
made for electric light, artificial ventilation, spittoons, a prohibition 
of expectoration elsewhere, and a number of other reforms. O1 
July 31st a visit was made to the house and family of Marconi, 
where the delegates were received by Marconi's father, mother, and 
brother, and presented with photographic souvenirs of the inventor 
and their visit. Over the door, it appears, the following inscrip- 
tion has been placed.:—''Onore al merito di Guglielmo Marconi il 
qual in questa casa facendo le prime prove ancore giovinetto col 
suo ingegno e collo studio inventó il telegrafo senza fili Nell'anno 
MDCCCXCV., Ammirato dall'Italia e dall'Europa.” A telegram 
was despatched to Marconi nominating bim the first honorary 
member of the Society. To this Marconi replied from Bournc- 
mouth acknowledging the honour. 


Telegraphic Interruptions and Repairs :— 


; ` CABLES, INTERRUPTED, REPAIRED, 
Latakia-Cyprus ee ee ee ee oe ee June 20, 1899 oe ee 
Communication with Carthagena and Barran- 

quilla (Columbia) "m as : .. Dec. 8, 1900 
Trinidad-Demerara No.l .. "s - Aug. 27, 1901 
Communication with Bolama April 18, 1902 
Bt. Lucia-8t. Vincent. " ee T May 8, 1902 ‘ 
St. Lucia-Grenada aa we ee s May 8, 1903 
Dominica-Martinique .. oe T eo May 8, 1902 
St. Lucia-Martinique .. oe ee May 8, 1902 


Guadeloupe-Martinique sie as «s ss M 

Santa Cruz de Teneriffe to Tejita de Teneriffe July 4, 1902 

Puerto Plata-Martinique " 2 i E | 

Guantanamo-Mole St. Nicholas .. Aug, 5, 1902 
Ss ee Aug. 13, 1902 


Cayenne-Pinheiro ec ee ʻe 
Nagasaki-Fusan is oe T .. Aug. 27, 1902 .. August 28 


LANDLINES :— 


Route via Hanekin on Persian emo ; . Feb. 94,1900  .. se 

Communication with Tientsin and Taku via : 
Helampo xs ae we 95 .. July 18, 1900 

Communication with Juneau, Alaska .. Aug. 13, 1902 


Worcester Telephones. — A Committee has recom- 
mended that an expert should be engaged by the T. C. to advise a: 


to the desirability of establishing a municipal telephone system in 
the city, and prepare an estimate of the probable income and 


expenditure. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Amsterdam.—September 8th. Underground high pres- 


sure and low pressure cable system (three-phase, direct and 
telephone). See Official Notices” July 4th. 


Aston Manor.— September 19th. Coal bunkers and 
conveyor for the electricity works. See ‘Official Notices” 
Avgust 29th. 


Bedford.—September 15th. 
See Official Notices August 29th. 


Belgium.—September 13th. Tenders are being invited 
until the 13th inst. by the Belgian Government, for the supply of 
the plant and apparatus required fer an electric lighting and power 
transmission installation in the new Constructional Arsenal, Longu» 
Rue d'Argile, Antwerp. Tenders are to be sent to L'Arsenal do 
Construction, Marché-aux-Grains, Antwerp, whence particulars 
may be obtained. 


Bristol, — September 10th. 
telephones; also boilers, economieers, piping, &., 
Guardians’ Infirmary. See “ Official Notices” August 8th. 


Two boiler feed pumps. 


Electric wiring, bells, 
for the 


Bristol.— September 30th. Two 750-Kw. single-phase 
steam alternators. See “ Official Notices " to-day. 


Burton-upon-Trent.—September 30th. Supply and 
laying of electric mains, conduite, junction boxes, &c. Bee 
“ Official Notices to-day. 


Christiania.—September 13th. “ Telegrafog-Telefor- - 
material,” for the Norwegian State Railways. See this column for 
August 15th. Further particulars can be obtained on application to 
the office of the Inspector of Telegraphs, Stoners Gade, Christiania 


Dresden. — October Ist. A competition for a safety 
apparatus in connection with the working of electric tramways will 
be decided on the date mentioned by the Communal Administrati n 
of the town of Dresden (Saxony). Three prizes of 5,000, 3,000 a d 
2,000 marks will be awarded. 


Dumfermline,—Offers wanted for the lighting of 
Lockside coal and fireclay works, Townhill, Dumfermline. 


e 


— —— — — — 


396 THE ELECTRICAL REVIEW. lol. 51. No. 1,293, Sr rn RB 5, 1902 


Dundee. — September 24th. Section A, water-tube 
boilers, with meckanical stokers and superheaters; Section B, 
induced draught epparatus, also carbons for public lamps. See 
two '' Official Notices " to-day. 


Dungannon.—September 24th. Gas producer plant, 
gas engines, dynamos, & 2, for the Council's electricity scheme. Sce 
Official Notices“ to-day. 


France.— September 9tb. The French Ministry of the 
Colonies is inviting tenders until September 9th for the supply of 
100 tons of annealed galvanised iron wire, 5 mm. diameter, and two 
tons ditto, 2 mm. diameter, for the Post and Telegraph authorities 
in Cochin China, and 50 tons ditto, 5 mm. diameter, and one ton 
ditto, 2 mm. diameter, for Tonkin.  Particulars may be ob'ained 
from, and tenders are to be tent to, Le Ministére des Colonies, 
Paris. 


Italy.—September 27th. The Italian Department cf 
Public Works will on this date consider offers for the ccicessi n of 
an electric tramway between Bayonne and Vigo. 


Kirkealdy.—September 8th. Electricity meters for the 
C«rporation. See ‘Official Nctices” August 22nd. 


Launceston (Tasmanra).—September 15th. The Cor- 
poration wants tenders for polyphase generating, transmitting, 
transforming and distributing apparatus, reconstructing existing 
plant, enclosed arc lamps, &c. Bee “Offcial Notices” May 23rd. 


N.E, Railway.—October 7th. The directors are in- 
viting tenders for the complete electrification of about 37 miles 
of standard gauge line (double track mostly). For further 
particulars see our Official Notices July 25th. 


Norway. — September 13th. The Norwegian State 
Ralway authorities in Christiania are inviting tenders until the 
13th inst., for the supply of 274 tons of galvanised iron wire, 5, 800 
porcelain insulators, &c., for the telegraph service. 


Spain.—September 19th. Tenders are being invited 
until September 19th by the municipal authorities of Cabeza del 
Suey (Badajoz province), for the concession for the electric lighting 
of the town during a pericd of ?5 years. "Tenders are to be sent to 
El Secretario del Ayuntamiento de Cabeza del Buey (Badajoz), 
whence particulars may be ob‘ained. 


Spain.—^eptember 20th. Tenders are being invited 
until September 20th, by the municipal authorities of Malagon 
(Ciudad Real province) for the concession for the electric 
lighting of the town during a period of 20 years. Tenders are to 
be sent to El Secretario del Ayuntamiento de Malagon (Ciudad 
Real), whence particulars may be obtained. 


Spain.—September 23rd. Tenders are being invited 
until the 23rd inst., by the municipal authorities of Celanova 
(province of Orense) for the concestion for the electric lighting of 
the town during a period of 20 years. Particulars may be obtained 
from, and tenders are to be sent to, El Secretario del Ayuntamiento 
de Celanova (Orensc), 


Spain,—September 29th. The Public Works Depart- 


ment, Madrid, wants offers fur concession of an clectric tramway 
between Vigo and Bayonne. 


St. Petersburg.— November Ist (14th). The T.C. 


invites tenders for the reconstruction of the three town tramway 
lines, hitherto worked by horse traction, with e'ectrical power, and 
the construction of an electric station. The terms of the tender, 
also application forms with particulars, will bə sent free at 
once either by post or wire. The last date for the production 
of projects and offers is ss above, and applications should be 
addressed : Stadt Amt, St. Petersburg, Russia. 


Swindon.— September 19th. Lighting switchboard and 
all accessories. See Official Notices to-day. 


Tien - Tsin, — November 30th. The Municipal 
Secretary at Tien-Tsin is calling for proposals for the lighting of 
the British concessions by electricity. See this column for August 
15th. 


CLOSED. 
Blackheath, — Messrs. Home & Rowland, of Old 


Charlton, S.E., have received an order from the Blackheath and 
Greenwich District Electric Light Company, Limited, for two 
high-pressure fuseboards for sub-station u3e. 


Eastbourne.— A T.C. Committee has accepted the tender 
of Messrs. Manlove, Alliott & Co., Limited, of Nottingham, for 
the supply of a six-cell refuse destructor and three boilers, at 
t3,892. 

Halifax, —The Corporation has acc»pted the tender of 
Askham Bros. & Wilson, Limited, for the supply of 12 sets of 
crucible cast-atecl points and c:ossincs at £16 124. 6d. per set. 


Liège City Trams.—Messrs. Willans & Robinson have 
secured an order for two 380-H. P. engines for direct coupling to 
dynamos made by the Cie. Internationale d'Eleotrieité, for supplying 
power to the tramways. 


Lowestoft.—The Corporation is purchasing foreign rails 
for its electric tramways from Mesers. A. Penney & Co., of 
Fenchurch Street, E.C., and Messrs. G. Wimpey & Co., of 
Hammersmith, will construct the permanent way. The two 
contracts together amount to just under £40,000. : 


Maidstone.— The tender of Messrs. Rowland, Carr & Co. 
fcr the supply of 14 miles of cast-iron troughing has been accepted 
by the Council. 


Warrington.—The Tramways Committee has accepted 
the following tenders in connection with the electric tramways :— 


The St. Helens Cable Company, Limited, for cables and joint-boxes, - 


£276 4s. 6d. ; Messrs. George F. Milnes & Co., Limited, for four 
jacks and a pair of girders, armature-removing bogie, and two 
travelling jacks, £60. 


Wolverhampton.—The Guardians on Friday accepted 
the tender of Messrs. G. H. Woods & Co., Blackburn, amountivy to 
£6,802, for the electric lighting of the new workhouse. Tho tender 
provided for the supply of Belliss engines, E.C.C. dynamo, 
Callender mains, and Chloride accumulators. 


Wrexham.—The Corporation has decided to instal a 
600-H r. Willans engine for driving a Lancashire Dynamo and 
Motor Company's traction generator. 


FORTHCOMING EVENTS. 


Wednesday, September 10th.—Opening of the British Association 


mecting at Belfast. a 


Tuesday, September 16th.—Newcastle-on-Tyne. Celebration of 
the Jubilee of the Formation of the North of England 
Institute of Mining and Mechanical Engineers. 

Wednesday, Beptember 17th. Annual meeting of tbe Institution 
of Mining Engineeers, Newcastle-on- Tyne. 


NOTES. 


Erratum.—4An error occurred in the drawing of fig. 2 
in Mr. K. Gulstad's article on the Vibrating Cable Relay,“ p. 295, 
August 2?nd, the local circuit through the artificial cable p, and one 
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set of relay windings baving been shown by mistake with an 
ale connection. We reproduce herewith the figure in its corrected 
orm. 


Shock Fatalities.—The inquest on tbe native killed by 
contact with a broken electric wire on the footpath in Dharamtall 
Street on the night of July 5th, proved in evidence that an hour 
elapsed after the accident before the current was cut off. The jury 
returned a verdict cf death from shock by contact with a live 
electric wire, adding that sufficient precautions have not been taken 
by the Calcutta Electric Supply Corporation to have the current 
shut off promptly when breakages occur.— Siam Free Press. 

On Thursday morning last week, Frederick Bristow, a Corporation 
workman at Yarmouth, was changing the globs of aa arc lamp in the 
South Beach Gardens, when somehow or other he received a 700-volt 
shock and fell, together with the ladder upon which he stood. He 
struck some concrete steps below, and sustained terrible injuries to 
his head and ribs, these resulting in his death at noon. Bristow 
leaves a widow and seven children. The electrical evidence at the 
inquest went to show that deceased ought, according to instructions, 
to have cut off the current before mounting the ladder. A verdict 
of “ Accidental death“ was returned. 


Tractors for Military Purposes.—The competition 


announced for the spring of 1903 is postponed until October, 1903. 
See our Official Notices to-day. 


Obituary.—The Aagust circular of the Tramways and 
Light Railways Association records the death of Mr. E. J. Trewhitt, 
manager of the Sunderland Corporation tramwaj s. 
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Electricity on Canals.— Some of the leading Conti- | 


nental electrical companies now propose ito extend their sphere of 
activity to the construction cf canale, no less than four competing 
at present for the contract for the building of the projected con- 
rection between the River Danube and the Oder. Ihe first is the 
Siemens & Halske Co., of Berlin, which the Börsen Courier of that 
city tates bas elabcrated a scheme on similar principles to these 
followed in the case of tre Teltow Canal, and has associated itself 
with a group of engineering firms at Prague, headed by the Daniek 
Works, for the execution of the project. The Austrian Union Elec- 
tricity Company, in conjunction with several Moravian ard Lower 
Austrian engineering works, led by the Brunn Works, is the second 
competitor ; the United Electricity Works, of Vienna, is the third; 
and the Austrian Schuckert Company the fourth concern which ine 
tends to endeavour to obtain the contract. 


Lectures.—We have received a copy of the syllabus of 
courses in electro-chemistry and electro-metallurgy, which are 
being arranged to commence in October at the Owens College, Mar- 
chester. The ever ing courses in electio-che mistry and the Satur- 
ay afterroon courtes in electro-metallurgy are to be given by Mr. 
R. 8. Hutton, M.Sc. Copies may be obtained on application to Mr. 
Sydney Chaffers, registrar, at the College. N 


Monarch Motor Company, Limited.—In the High 
Comt cf Justice on We dr esday, September 3rd, the Vacation Judge, 
Mr. Justice Swinfen Eady, had befcre him tke matter of the 
Monarch Motcr Company, Limited, which was the petition of 
B. C. Smee, a judgment creditor, for the winding-up of the com- 
pary.—Mr. Kenyon Parker, who represented the petitioner, said 
thst since the presentation of the petition Mr. Smee had been 
approached by a shareholder who, believing that the company pos- 
gessed very valuable assets in the shape of patents, desired that it 
should continue work, and therefore bad offered to take a transfer 
cf the petitioner's debt and to pay the costs of the petition. In 
these circumstances, counsel had to ask that the petition should be 
dirmiseed.— His Lcrdehip acceded to the application. 


The Salary Scandal: An American View.— Com- 
menting upon our recent article on the Tonbridge vacancy acd 
salaries paid to central station engineere, New York Electricity 
rays :—" Imagine a town in this country advertising for an experi- 
enced electrical engineer at a salary of $15 a week! It might just 
as well advertise for an experienced lawyer to serve as district 
attorney at the same salary. City and borough councils should be 
educated up to the fact that the engineering profession is as dignitied 
a calling as that of either medicine or law, and that an experienced 
om expects to b» paid what he is worth, and not a coachman'e 
salary.’ 

Edison's Battery.— We read in a New York exchange 
that Mr, Edison is building a special electric car fitted with his new 
storage batteries, to be used in the 5.0-mile reliability run in 
October under the auspices of the Automobile Club of America. 
The journey will bs to Boston and return. It will be the first 
public test of the invention. 


The New Telephone Régime in London.—A few 
months ago we applied for a Post Office telephone installation, with 
a view to comparirg its working with that of the National Tele- 
phone Company's system, and at the end of June last it was sup- 
plied and fixed. We looked forward to & new era in telepbony, 
when all calls would be answered, all conversations intclligible, and 
cross-talk, of all kinds, a thing of the past. Alas for our hopes ! 

The ugual procedure is to lift the receiver from the hook, and wait 
expectant. . . . . 

If we wait long enough, we are asked what number we wart; 
and once more we wait. 

If we grow restless, and agitate the hook, the flashing signal at 
the Central attracts the atteution of the operator, and we repeat the 
call. Sometimes we get through, but twice out of three times we 
bear an “intermittent buzzing sound,” or we are informed that the 
janctions are all busy, or the other man won't answer. In the 
meantime we hear little scraps of conversation, or a series of sharp 


cracks of painful intensity, or a confused chorus of calls between 


the operators— wc have been left in circuit with this hubbub while 
trying to talk to our vis-à-vis before now. Not long ago we called 
for a certain number three times in half an hour, and were informed 
each time that it was engaged. The number called was on the 
National system, and we got through at once with our National 
Instrument; inquiry showed that the line had not been in use 
throughout the half-hour in question. Once we called up our Post 
Office number from our National instrument, and learned that it 
was engaged. We knew better, and said so; we then got through 
to ourselves at once. 

_ What is the cause of all the trouble? Our Post Office instrument 
is not a whit better than the National, and we bave far more diffi- 
culty in getting through. An explanation would be appreciated. 


Appointments Vacant.—The Metropolitan Electric 
Supply Company, Limited, require a chief electrical engineer; 
chief assistant engineer is wanted for Doncaster electricity works ; 
shift engineer for Rochdale at £65; an assistant mains engineer 
at Pristol at £2 103. per week; shift engineer for Sheffield Corpo- 
ration, commencing at £120. Sce “Oficial Notices to-day. 


Personal,—We understand that Mr. Reginald R. Todd 
has resigned his position as chief engineer of the Metropolitan 
Electric Supply Company, and will terminate his engagement next 
spring. As will be seen in our advertisement columns, the directors 
of the company aro open to receive applications for the vacancy from 
properly qualified engineers. 


Mr. Pearson, superintendent of the instrument room of the Central 
Telegraph Office, in Cape Town, was recontly presented, by Mr. A. 
Tregarthen, acting caretaker, on behalf of the staff, with a handsome 
liqueur stand and a piece of plate, prior to his departure from Cape 
Town to take up an appointment at Stellenbosch. 

Mr. J. E. Lloyd, general manager of the Cape Town Tramways 
Company, was lately married to Miss Minnie Grey, the ceremony 
taking place at the local Presbyterian Church of 8t. Andrew. Mr. 
Donald McDonald, superintendent of the Tramway Company, 
officiated as groomsman. l 

Mr. Lachman has ceased to be a director of the Sir Hiram Maxim 


Electrical and Engineering Company, Limited, and ihe vacancy 


bas been filled by the election of Mr. Thomas Wood, a director 
of the Cordova Central Railway, Limited, &:., as deputy chairman 


of the company. 


THE CENTRAL STATION ENGINEER. 


MR. C. BAnkHaw, who is leaving Bedford to take up the position 
of mains superintendent at the Croydon Electricity Works, was 
presented on Friday last with a handsome clock in case, suitably 
inscribed, by the members of the staff and employés. 

On Thursday, August 28th, the staff and employós of the Angus 
Electric Light and Power Company, Limited, Montrose and 
Brechin, were entertained to dinner at Montrose by Mr. H. Hate, 
engineer and manager, on the occasion of his approaching marriage. 
During the repast various toasts were proposed, including“ Health 
and best wishes to Mr. Ha'e and his future wife.” Mr. H. Dixon, 


chief engineer, Brechin, presented Mr. HALE with a magnificent 


marble timepiece, subscribed for by the staff and employé; 

Mr. JENKINS, the mains engineer at Clifdon, has been appointed 
deputy borough electrical engineer at Bedford. 

Mr. T. J. BALLARD, superintendent of the mains department of 
the Sheffield Corporation Electricity Worke, was married on August - 
27tb, to Miss Agnes Thompson, eldest daughter of Mr. J. T. 
Thompson, of South Street, Sheffield Moor. The presonts included 
a handsome one from the staff at the electricity works. 

Owing to the imminent transfer of the undertaking of tke 
Woolwich District Electric Light Company, Limited, to the 
Woolwich Corporation, Mr. T. M. Corson has resigned the position 
of resident engineer, and has accepted the post of engineer and 
manager to the Hamilton Electricity Supply. Mr. H. WALKER has 
been appointed as his successor at Wool wich. 

The salary of Mr, Percy PRIESTLEY, assistant electrical envineer 
to the Halifax Corporation, has b2en advanced from £180 to £200 
per annum. 


NEW COMPANIES REGISTERED. 


Northampton Street. Tramways Company, Limited (74,673). 
— This company was registered on Augu-t 20tb, with & capital of £45,000 in 
4,000 ordinary and 500 preference shares of £10 each, being a rc-incorporation, 
under tho Companies’ Acts, 1862 1900, of the Northampton Street Tramways 
Company, constituted by the Northampton Street Tramways Act, 1880; the 
Northampton Street Tramways Extension Act, 1842; and the Tramways Orders 
Contirmation Act, 1892, which Acts relato (inter alia) to the construction, main- 
tenance and working (by steam or other mechanical power or otherwise) of 
tramways in and near Northampton. The resolution to convert the concern 
into a limited liability company was passed on July 18th, 1902, At the date of 
conversion all the shares were taken up, and all, except two, were fully paid. 
£2 had been paid on cach of the two shares, Registered office, 72, Abingdon 
Street, Northampton. 


CITY NOTES. 


— — DRM 


Tyneside Tramways and Tramroads Company. 


Tu third general meeting of the shareholders of this company was 
held at Newcastle-on-l'yne on Saturday, Mr. W. A. Watson- 
Armstrong presiding. The report stated inter alia — 


The capital authorised by the Act was £1£0,000, and there was power to 
borrow £20,000 in respect of cach 460, C0) of capital upon the conditions which 
Parliament makes in cases of the kind. At the meeting of shareholders in 
October, 1901, a report of the exact position of the matter at that time was 
presented, and it was agreed that the directors should issue a prospectus to the 
public offering £129,000 of the capital for subscription. This was done, acd tho 
amount subscribed for is £87,660 in all. 

By its Bill of this yeat the company obtained power toraise £20,000 additional 
capital and to borrow £5,00) in respect of it. It can therefore now raise a sum 
more than sufficient to carry out the whole of the proposed lines, and will at an 
early date give the cx sting shareholders an opportunity of ineren ing their 
holdings. 

At the February meeting, a hope was expressed that the lincs 
authorised by the original Act would be constructed and in operation by the 
end of June; but there has been more difticulty and expense than was 
anticipated in obtaining the land required for the tramroad between Wallsend 
and Gosforth, and in the negotiations with the County Council for increasing 
the width of Willington Cut Bridge, and the purchase of the land for that 
purpose. The bridge work is being carried out by the County Council at the 
joint expense of the company and the County Council. In the meantime an 
arrangement has been come to, whereby a temporary line has been constructed 
and is to be used until the permanent works are complete. There has also 
been much serious trouble in obtaining the necessary trucks for the curs, 
owiog to the dolay of the manufacturers, the time for their delivery being 
already two months past. But for these difficulties the hope expressed that the 
Ines would be in operation in June would have been fulfilled. It is contidently 
expected that they will be in full operation before the expiration of next month. 
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The CHarmMan, in moving the adoption of the report, said that 
as regarded the capital of the company, although the public had so 
far only subscribed some £87,000 of the required amount, the 
directors, who could see their way to obtain the money necessary 
to complete the line, bad so far made no effort to dispose of 
further shares; for, being satisfied as to the immediate success of 
the venture, they thought it only fair to those shareholders who 
had from the first shown confidence in them to give them the 
opportunity of securing further benefit from the company before 
offering fresh shares to the public. The company in à few weeks’ 
time would, he trustéd, have entered upon its career as a dividend- 
earning concern, and while that would be ratiefactory to them all, 
it would also play a rseful and beneficent part in the lives of the 
Jarge industrial population of Tyneside. Since tbe report had 
been issued, the permanent way bad been inspected, and they 
expected the electrical equipment to be inspected in a few day», 
and then they could start a service between Wallsend and North 
Shields. 

The report was adopted, and-the retiring directors, Mr. G. E. 
Henderson and Dr. Merz, having been re-elected, and other 
business traneacted, the proceedings terminated. 


Stock Exchange Notices.— The Committee has appointed 
a special settling day as under:—Wednesday, September 10th. 
Willans & Robinson, Limited, £105,000 4 per cent. first mortgage 
debenture steck, and provisional scrip certificates for a further issue 
of £135,000 4 per cent. first mortgage debenture stock. The Com- 
mittee has aleo ordered the undermentioned securities to be quoted 
in tbe Official List:—National Telephone Company, Limited, 
41, (00, O00 preferred stock, in lieu of the 200,000 preferred shares 
of £5 each, Nos. 590,001 to 790,000, now quoted. Willans and 
Robinson, Limited, £105,000 4 per cent. first mortgage debenture 
stock, in lieu of the 4} percent. first mortgage debenture stock now 
quoted; and provisional ecrip certificates for a further issue of 
£135,000 4 per cent. first mortgage debenture stock. 


Hadtield’s Steel Foundry Company.—The directors 
have paid an interim dividend at the rate of 10 per cent. rer 
annum. 


TRAFFIC RECEIPTS. 


Miles 


Receipts for | Total to date. open. 


the week. 


à | Inc. or , Ine. or Tbis Last 
Am'nt. dec. Am "n. dec.  ycar. year. 


— —ů— — ——MÀ ḱꝗ—ͤ—é— : 6'ʒ—— ———— 


Company. ending 


l £ | 
Blackburn Corp. Trys. .. Aug. 29 872 7 78 19,187 + 8,481 D | 134 
Blackpool and Fleetwood „ 90 1,564 4410 12,125 — 854 7 74 
Bristol Trys. & Car. Co. „ 29 5,060 41,901 — — 28 28 
British Elec. Trac. Co.: — : 3 i 

Devonport 855 i » 22 517 — 18 14,415 + 472 5 5 
Dudley—Stourbridge. . iv. 29 912 — 3 214185 + 3,233 187 19 
Gateshead — .. „ 22 871 7166 24,249 + 8,546 104 09$ 
Gravesend vx vei «p 0d 202 — 715 — 33 — 
Greenock—Pt.Glargow; „, 22 618 4430 16,619 410,073 7h Th 
Hartlepool „ 330 + 28 & £04 + 1,024 6 it 
Kidderminster .. oh s» 22 155 — 17 4,176 —- 1 44 4 
Merthyr .. ... - ee? 205 — 74 6811 — 1,3323 8 
Middleton  .. . „ 22 3.2 — 6.73 — 81 — 
Oldham — Ashton d n» 22 690 + 9, 1788 + 697 8 8 
Poole T oe 25 „p 22 978 —ͤ— 54 8,106 — 170 33 BY 
Potteries .. „ 22 1.19 — 51 48,718 + 1,854 25 | 2 
Southport ... „ 22 481 4144 8,501 4 2,923 51 5 
South Staffordshire. ,, 92. 742 —192 25,68 + 123 217 255 
Swansea : .. np 22 556 — 58 15,780 + 1,105 5 5 
Taunton .. - id i 22 H6 — 24 2230 — 24 1 — 
Tynemouth T Mon 73" 2a 44 J 5| 9,007 + 801 3% 8} 
Wolverhampton Dist.  ,, 22 800 4197 5,997 + 4,000 10% 24 
Weston-super-Mare..  ,, 20 367 — 3, 6 — 22 — 
Central London Railway; „, 30 5,632 4220 57,214 + 6,186 6 6 
City and 8. London Ry. ;, 31 2,537 4585 23,678 + 8.117 64 43 
Doncaster Corp. Trys. — — a 716 — b) — 
Dover Corporation Trys. „ £0 ^ 819 4 12 7.06938 + 115 8S3 8 
Dublin United Trys. „ 29 60,18 +471 45,489 — 429 46 | 46 
East Ham Tramways .. , 20 557 7101 — te. 5 47 
Glasgow Corp. Tryzs.. „ 30 12.505 —581 15,31 — 6,053, 66 40 
Liverpool Overhead Ry. 31 1,550 —120 14,68 — 1,06 6i. 
Newcastle Corp. Trys. .. „ 80; 2, 983 — — — 35 — 
Bunderland Corp. ye. » 31 | 1,530 | +350 | — | — | 173 | 17} 
e ee —.—;.:x..—: 


STOCKS AND SHARES. 


Wednesday Evening. 
WrrH the Money Market in a somewhat perturbed condition, and 
the price of Consols dropping daily, the Stock Exchange is not in a 
particularly happy frame of mind. Dulness of quotations, combined 
with absence of business and miserable weather, are the principal 
features, and the Loliday of Saturday is welcomed as affording, at 
least, come relief to the joyless week. Beyond the American Market, 
there is no activity in any of the departments round the House, and 
the Yankee boom is all on behalf of people “on the other side,” conse- 
quently bringing but a very small amount of profit to Capel Court. 
Prices in the electricity supply section are almost motionless, but 


changes that have occurred are in the upward direction. Telegraph 
Stocks exhibit no movements of importance, although the narrowing 
of quotations in this department calls for special comment, and elec- 
trical railway stocks are unaltered on the week. 

After the countless times that we hammered away at the folly of 
quoting absurdly wide margins between buying and selling prices 
in the electrical markets, as marked in the Official List of the 
Stock Exchange, it is, irdeed, a pleasure to see that an effort at 
reform is at last being made in this direction. Of courte, nobcdy 
supposed that the jobber in the Stock Exchange got £1 a share 
“turn” on Eastern Extensions, or 10 per cent. on Eastern 
Telegraph Ordinary stock. Nevertheless, the dealers themeelves 
are responsible for the prices which appear in the List, and the 
width of margin between the two quotations sent out was enough 
to keep investors away from tke market, for they would fear to 
embark capital in things which wcre apparently so difficult to 
ncgotiate that abnormal prices had to be quoted. In addition to 
eeveral of the Telegraph stocks which are teing reformed in this 
fashion, National Telephone issues are also benefiting in a similar 
way, and so are Globe Telegraph and Trust shares of both kinds. 

National Telephone First and Second Preferences are somewhat 
wanted by reason of the high rate of interest which they return, 
and at 121 and 114 respectively show rises of 10s. cach. The price 
of the Deferred stock has been narrowed to 55—57. 


A noticeable feature in the telegraph section is the growing 
demand for the prior stocks, and several of the Debentures register 
advances. Direct West India Cable 41 per cent. Debenture is 
two points up, and gains of 1 percent. have occurred in both the 
Debentures of the Eastern and South African Telegraph, while 
Eastern 34 per cent. Preference stock is 2 better. London Platino- 
Brazilian 6 per cent. Debentures, although nominally one down, are 
really a couple of points to the good, because the 3 per cent. dividend 
deducted last week has to be taken into consideration. It would 
appear as though the demand for electricity supply stocks of the 
most gilt-edged type were spreading into the telegraph market, 
where there is little stock on offer to satisfy the demand of the 
investor on the look-out for a cheap and good security. Eastern 
Extension shares ard Eastern Ordinary stock are both a trifle 
harder. 

The somewhat clumsy pun which turns City and Surrey into City 
ard Sorrow stcck, bas perhaps been the cause of directing more 
attention to the affairs of this foolish undertaking than they would 
have received otherwise. From what is now going on, it may be 
inferred that the company’s name will soon be no longer known, 
and nobody will be badly hurt if it disappeared as early as possible ; 


‘ unavoidable delay, however, has occurred in the issue of the 


“ independent” directors’ report. The price of North-Eastern 
Railway stock is moved more in accordance with the news 
regarding financial troubles in the North, than it isin referenco to 


intrinsic value. As already mentioned, there is no change to report. 


in the prices of the electrical railway stocks. 

Small holders of Central London varieties occasionally grumble at 
their being called upon to pay the stamp and fee on the stock when 
they tell it; and quote the firmly-established rule, that such 
expense falls upon the buyer. It may therefore be pointed out that 
the man in ihe market who buys odd lots of less than £100 stock, 
is forced to put them into his own name, since he must wait until 
he bas accumulated a sufficient amount before he can deliver it in 
the round sum which purchasers almost always want. For instance, 
a holder of five Deferred half shares of the Central London has 
received £50 stock in exchange for his shares. He sells it, and is 
aggrieved at having to pay the stamp and fee on the sale, 
even as he did on the purchase. But the dealer in the market who 
Luys it is not likely to come across another buyer of such a emall 
gum, and so he has to put it into his own name. Where the full 
market value is given for little bits of stock, it is obviously reason- 
able that the transfer expenses involved by reason of the small 
amount should be paid by the man who gets tbe market price. 

In the electricity supply section, Brompton and Kensington 
shares of both classes are 3 up, and London Electrics bave recovered 
their fall of last week. These changes-practically exhaust the list 
of fluctuations. Westminster 5 per cent. Preference are 6. There 
is etill a steady demand for provincials, but business in this depart- 
ment is not as good as it has been recently. 

British Electric Traction Preference at 121 are 1 easier upon a 
few sales, but traction shares, as a whole, are steady. Anglo- 
Argentine Trams command a good deal of attraction round about 
4?, and Cape Electric Trams at 2} are a shade firmer. London 
United Preference keep at 11, but the partly paid shares have 
moved up a fraction, and now stand at 8. Dublin Uniteds at 12 
and 15 for Ordinary and Preference respectively are uncbanged, 
despite the success which attended the famous Horse Show this 
year, and the unusual number of visitors to the Emerald Iele. 
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—— LIST OF ELECTRICAL OOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Mem ors 


* Bubject to Founders Share 
oe otherwise stated all share are 


full | 
Dividends marked § are for 4 1 consisting of the latter part of one year and the first parto 


tations on Liverpool Stock Exob 


1 ange. 
Dividends paid 10 deferred share warrants, pou being used as capital, 


ihe next. 


899 


DGu&ibe88 20 


io cd Btock 
Prosent | C'os'ng Closing durin 
ET NAME, vidends tor zd 
= | sro] she lan dre Jars. Se | os "nett 
1899 1900, 1901 Highest. | Lon eht 
83,900 African Direct ph, 4 V Debs. eee 200 ove 100 . ate 0 98 —1(2 98 —109 oon ee 
25,000 | Amason Telegra . 8 shares, Nos. 1 to 25,000 . oe | 10] .. -— vee 34— 4 31— 43 . - 
8 os. oes 100 ee 000 — 70 — 80 poe eee 
= 700 — Ex D i Ato 1,250 Bod. 885 „Stock 78/6 | 3% 61s 2 — o 47 — 50 . 
640 Do. do. ©% Pref. es s» c |Stock| 6 6 6% | 92 — 91 | 92 — 94 938 | 923 
8097, 640 Do. do. Deferred T ove coe |Stoch|£1 78. 5s. 28. 7i =i 72 71— 8 76 Tia 
44,000 Ohili Telephone, Nos. 1 to 44,000 see see eee [III 5 4 5 5 % 34— 4 31— 4 eee 
18,388,8008/ Oommercial Cable ... 3100 8 S8 928 9, |160 —170 |160 —167 - 
1,741,029] Do. do, Sterling 500 year 4 V Deb. Stock Red. Btock| ... * . | 95 — 97 95 — 97 954 | 951 
8005 Cuba DE EPA * Pref eee eee eee eee eee T 7 % 41% 4 % 15 — 8 Ps — i 131 ee 
. con eae ooe eee eee ee TIO — — 4 ee 
rin egies dan rere — ^ T = 5 47 47 4 m " m n i 
Cum. 9 990 eee eee 5 TT s — — ee eee 
96,300 India Cable, 4: % Uem ; Dob, within 10] .. | .. | .« |98 —101. | 100 - 13 " 
4,000,000 Hasten Telegrap | Ord. Btock eee [II [II] ee Stock 7 7 7 118 —128 121 —126 1241 121 
- 1,930,807 - Do. 33 Pref. Btock I) eee eee 100 5 E e 88 — 91 90 — 93 911 89 
1,493,268] Do. 4 % Mort. Deb. Stock Rede.. , Stock ies 108 —112 |108 —11t 108) | 108 
80000 Do. 4 gps ogi 5 107 57 575 3 107 an 10895 iE 
— Martera and- Goeth: African Telograph, 4 & Mort Deb ) 100 | 54% | . |98 —101 | 99 —102 2 
_ 900,000 4% Mt. Debs. (Mauritius Bub.) 1—8,000 | 25 i 100 —103 9,1101 —1C495 | . 2 
r4 a r e eee f | f A 
150,000 | Great Northern Telegraph, of Gopenhagen .. 10 12 %15 J |15 % 25 — 27 25 — 27 E 
Halifax and Bermuda Oable, 44 Y Ist Mort. Debs. = = 2 m 
70,000 vim Nos. 1 to 1,300, 5 100 ce see ee 99 1C2 99 102 
17,000 E Telegraph 25 0 % 10 % |10 % | 38 — 42 | 38 — 42 " is 
100, 000 London tino- Brasilian Telegra egraph, 6 V Debs. is oo. | 100 T 2: „„ |1(2 —1(6 101 —105 dl T 
MM marae hone, F uaii, 35 5 Yates : Y: is i i 1 i- 2 T iis 
O. OB. eee — — 0 ose 
963,333 Rational Tel hone, Pref. Stock. „. , 1005 & 8 / |5 & |92 — 96 | 93 — 95 i 
200,000 " Pref. shares TI eee eos ITO 2 eee 9$ 38 4§— 43 4$ — 43 ave 
1,966,667 ed Def. Stock : n " .1100| ... 60 5 xd a — i ? i — " 551 .. 
15,000 De, 6 Oum. lst Pref, TT, TT. oe 10 6 6 — -— eee 
15,000 i - Cum. 2nd Pref. 10|6 6 8 10— 12 |11— 12 11}! 113 
250,000 Do. Non-cum. 3rd Pref., 1 to 250,000 6 b 5 4i— 54 | 41— 5} e 
3,000,000? Do, T Deb. Stock Red. see one Stock 3355 | 3325 | 34% | 26 — 99 | 96 — 9) ‘i 
500,0007 Do. Deb. Stock Red... 100 e | 4 4% |102 —106  |102 —106 T 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171, 504, tally paid 1165 56 6 9 l4, H— 14, : vii 
100,000} Pacific and European Tel., 4 Y Guar. Debs., 1 to I ind TI) 100 eee TI) 99 —102 99 —102 [TII 
11,889 | Reuter’s... ne 455 see 905 ete 85 65 5 5 [635— 7 64— 7 abe 
8,803 | Submarine Cables Trust 820 eec eds ii vee | Oert. — 110 —120 110 —120 ee 
40,000 Do. do. 5 95 Oum. pref. Nos. 1—40,000 b ‘ * ë 44— 5 45— 5 i 
179,947. Do. do. 5 % Debs. ees eee een Stock se eee 101 —104 101 — 104 eee 
15,629 | West African Telegraph, Shares e — 33— 4} vee 
80,008 West Ooast of America, Nos. 1—30,000 and 53, 001—58, 008 21 II eee quss E vee 
150,0007 Do. do. 4 % Debs., 1—1 500 gua. by Bras. Bub. Tel. 100 92 M A 97 —1CO 97 —I1CO ". 
207,980 | Western Telagspb, L43 Ltd., Nos. 1—207,930 ...  .. „10 7 7 7%} 314— 124 | 112— 121 12 115 
75,0001 Do. à Debs. 2nd series, 1906 e | 100 | sas - 101 —104 103 —105 A és 
848,777: do : Deb. Btock Bed. e ws 100 sio A 97 —100 97 —100 972 T 
88,921 | West India and Panama Telegraph... ... » | 10| T4 76 1— « 8 | 4.— oes - 
84,569 Do. do, o 6 $ Oum. Ist Pref. ... | 10 ... i 42— 54 4i- 54 Pe 
4,669 Do, do. 6 Oum. 2nd Pref.. . 10 [IIIJ [II] 3 ‘co 4 3— : [II] 
8000(| Do. do. do. 59, Debs, Nos. 1 to 1,800 100 | — 99 —ic2 | 99 —102 | 994 E 
ELECTRICITY SUPPLY COMPANIES. 
Blackh ht, Ord. 1 [11] ees 4— [11] eee 
na "s. Gero QA Debs DRE Prov. Certa. 100 | ... 922 .. 103 —106 103 —106 ies € 
19,061 FV Lt. ME. : 6s B 6 B 8 um i n — 10 i " 
, Pref.... [117 eee — GENS 8 " 
50,000 | Obaring Cross and Strand Electricity Bu 1% cum. " 5/99/9092], 10 u- " Aem H 51 vs 
20000 as i 4% Deb. Stoch Red. 100 E m x ins 0r 108 —107 rE 
10 %% B. 4 % J Dek. Bock Rea. e hac | 
70,579 | City of M London Electric Lighting, a, 40/001—11049... 10 | 4 0 $ 5%| 9—10 9 — 10 515 5 
40,000 6 V Oum. , 1 to 40,000 . 10 | 6 6 is 5 m 125 m 1210 122 
200,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid | 100 |... ae : 5 : : : 
40,000 | Oounty of Lond. & an. Prov. Elec. Ltg., Ord. 1—40,000 | 10 | 4 4 7 % 8 i Bam E ü M 
20,000 Do, do. 6 95 Pref., 1 es 10 | 6 6 199 11 109 zu Js " 
28700 | mancada s len Oct tosk, pr oats Gil paid) BE 3 6 * 7X 7 * 6t— 6 | &i— eg | 65 .. 
^ 1 I Nr eee ER d ee 
20,000 <4 M 6 Y Oum. Pref. eov eee oe eee 0 6 — 6 6 — 64 6g 61 
41 95 1st Mort. Deb. Stock. zá n 07 —110 107 —110 1088 | ... 
21,000 Kensington and Lager Electric, Ord. 5 | 11% | 12% | 10% | 104 — 114 | 10j— 114 sii 
90,000 ; do. 4 % Deb. Btock | TII ee m ae ie tem 2 ° TT) 
grit E mest pe Mii ao odi rr Pref. 5 eee oes » 43 8 5} 47 = 51 47 eo 
250,0007 "à 4% auc Db. Stock Rd. Stock eee eon 4 — 99 15 -m 99 971 vei 
98,769 Maroon Nlis Ba ly, 101 to 63,5060. we | 10 5 H/C BH 617 15 — 16 | 15 — 16 e 
220,00 Don M Mortgage 5 Btook ee eo see eee ne 105 js re eee 
250,000 Stock Red. eot Stock Ty) ose € ) —10» ak 
De vids X TIT TT TT 7 % 6 184 - 14i 19$ — 14} . 86 
8,653 | Notting Hill 
40,000 | Bt. James’s and Pall Blectric Light, e sss 5 143 ne 144 144— 15 144— 153 e" 
$0,000 Do. 7 % Pref., 20,081 to 40,080 7 81— 9 8$— i$; 
150,000 Eus | do, 11 Deb. Stock Red. : - - oe 5 Te a ‘i ‘ee 
— Do. 5 & Deb — IRE 8 jo a0 — 9 
100,518 5 reply be T 7 M] s[s«* eio. hag 11 —12 11 — 12 K 114 | 3 
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SHARE LIST OF ELECTRICAL COMPANIES. — Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Closing Closing Business Gon) 
Present otation uotation 
a NAMB, %% ec Dern 
Highest. | Lowest. 
20,000 British Aluminium 7 Cum. Pref. eee eee ete 4 — 5 4 = 5 eee soe 
800,0001 Do. do. 5 J 1st Mort Deb Btock Red... 83 — 68 | 83 — 88 M ae 
62,074 | British Electric Traction eee 955 asa T ess 9 4 123— 134 123 — 133 1245| 128 
90,000 Do. do. 6 Y Cum. Pref. 5 123— 13 124— 127 122 | 124 
600,000! Do. do 5 Y Perpetual Debenture Stock .. . |124 —197 |124 —127 126 | 125% 
70,000 British Insulated Wire Ord. eee eee eee eee eee 20 % 15 y 4 10 % 71— 73 71— 7ixd ee see 
70,000 Do. do. 6 Cum. Pref. ese TT) TT . 51— 6 — 6 ove TT) 
50,000 J Browett, Lindley & Co. 1699), Ore. Mes bes di 13s. to 15s. | 13s. to 156. M 
! 50,000 |T Cum. Prein. 16/6 to 17/0 | 16/6 to 17/0 | ... | .. 
| 105,731 | Brash Bleol. Enging., rd., 1 ae TIl. «ue wa cm li— 1d là— 18 — em 
z 150,000 Do. do. Non-cum.6% Fre... ow 11— 2 11— 2 ae 
125,000! Do, do. 43 % Perp Deb. Stock 102 —105 {100 —103 xd 
125,0007 Do. nta 2nd Deb. Btock [rr 93 — 98 93 — 98 one ees 
| 80,000 | Callender's Cable „ Nos. 190,000 151— 164 153— 161 164]... 
40,000 Do. ‘do. 5 95 Cum. Pref. E was b$— 6} b2— €i bi 5 
90,0001 Do. do. 44 % 1st Mort. Deb. Btock Red 288 109 —113 109 —113 oe 5 
l, 989, 800 Central London Railway, Stock eee [ITI eee 103 — 108 103 —106 1653 TT 
440,100 Do. do. 4 y ^ Pret. Btock eee eee [Ir 104 —107 104 — 107 eos eee 
103 —106 |103 —106 105 


440,100 Do. do. Def. do. „% ee. 

855,000 City and Bouth London Railway  .. es a i 

54,000 | Orompton & Oo., Nos. 1 to 54,000  ... 
5 % 1st Mort. Beg. Debs., 1 to 900 of 


24/72 — 74 72 — 74 | 73h] 720 
7| 23— 3 2:— 2] 250 .. 


100,000: { V 101 —1¢6 1101 —1c6 . 
99,261 | Edison & Swan Utd. El. Lgt.,“ A" shares, £3 pd. 1 to 99,261 i- al t- 8 fiw „ 
17,139 Do. do. do. "A" Bhares, 01—017, 139 eec 11— 24 11— 21 soe vee 

844, 0232 Do. do. do. 4 Y Deb. Stock Red eee 74 — 78 74 — 78 vee eee 

100,000} Do. do. 5% 2nd Deb. Stock Prov. Certs. all pd. 78 — 83 78 — 83 - à 

112,100 Blectric Construction, 1 to 112, 100 (Ty) 200 ese eon 11— 2 12— 21 lié 15 
$1,390 Do. do. 7 t: Cum. Pref., 1 to 31 ,990... eee 2 =m 3 24— 3 

162,500 Do. do. Perp. 1st Mort. Deb. Stom. 99 —102 79 —1? 7 
18,000 | General Elec. Co. (1900) 5 Cum. Pref. ... 290 ies 5 9 938—103 10 — 103 i 

150,000 Do. do. 4 Mort. Deb. ese [III eee e 93 —102 100 = 103 eee eee 
85,000 | Henley's (W. T.) 7) Telegraph Works, yr ee ete eo 20 95| 16 — 17 16 — 17 xd| 16454 164 
85,000 Do. do. Pref. eee t1— 52 54— 53 xd eee eee 
50,0002; Do. do do, 4 ort. Deb. Stock. Stock 111 —115 109 —113xd| .. m 


20)1— 213 | :0]— 213. | .. 


50,000 | India-Rabber, Gutta-Percha and Telegraph Works eec m 
do. 100 —103 100 — 103 soe ee 


300,000 Do. do. 4 J lst Mort. Deb. ... 
87,500 pe 9 Railway, Ord. ... A - ves 


10,000 Pref., £10 paid tee e.. 793 — 103 9¥— 10} ese T 
7,600 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 ... O06 see 144— 154 | 144—15 - w 
§Rosling & Fynn 6 Y Cum. Pref... ses ove - ase 6 & vee — . 19/0 to 20/00 a 
87,850 | Telegraph harry and Maintenance . ove 15 173 20 * 38 — 41 38 — 41 40 | 38i 
150,0001 Do. 4% Deb. Bds. Nos. 1 to 1,500 Red. 1909 [i 102 —105 102 — 105 T eee 
540,000] Waterloo and City Railway, Ord. Stock T oes 9 € 3 % 3 * 90 — 93 (0 — 93 91 ‘as 
i 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. From Bradford Share List, 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. : 
wn 1 . 
5 Tele - ue and Maintenance, . | LESE "cm. and x Rileotrio o Waid pa |) Mn 100. 
* From Birwinghem Shere List. € From Manobester Bhare List. Bopk rote of A OPE 3 per cent (February 6th, 1902). 
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: Bensgole (90 %) és eee ee Der gal. 7/- 1/- h Indla-xubber, Para fine „Per lb, 8/1 8/1 L 
(50/9696). » * „ Per gal, 5/6 5/6 á Iron, Charcoal Sheets per ton £18 £18 T 
: Copper Sulphate * «+ porton £19 £19 ú Pig (Cleveland warrants per ton, 53,04 53/2 1pd. dec 
a Lead, Nitrate T „ per ton £24 £24 „ Forgings, according tos ze per ton From £11 | From £11 ee 
s u White Bugar se ++ per ton £81 £81 „ Scrap, heavy. per ten 47/6 to 60/- | 47/6 to 50/ oe 
212 x Parcite S bes per il E s * es i „% Wire, galvanised No,8 .. per ton 2 15 , Py 26. T 
a Metbylate r > „ Per ga ee 11 26 2 6 
a Na hiha, Bolvent gt at 160 O). Per gal, 5/6 5/8 T g Lead, English Ingot * per ton i to £11 5| £l 5 } * 
a Potash, Bichromate, in caeks., per Bd, bd. ee 9 Sheet - „ per ton £18 £18 T 
: „ Caustic (16/6096) „ porton 224 £24 - * Manganin Wire No, 28 „ per lb. 8 / 97 * 
„ Bisulphate . per ton £85 £85 E g Merc per bot. 48 16 £8 15 : 
; hella Per owt, 109/- 109% T d Mica ri original cases), small , per Ib. 84, to d. Bd. 20 9d. ' 
a Bulphate of Magnesia .. per ton 44 10 £410 - E 10 » medi um per lb. 1/9to 2/9 | 1/9 to 2/9 . 
& Bulphor, Bublimed Flowers , per ton £6 6 £8 6 * d large .. per Ib. 8/8$0 T/B | B/Bto yr - 
s " hee a T „per ton £5 10 £5 10 - p Phorpbor Bronze, piain castin per Ib. IIAd.to 1/2 113d. to p T 
n | Domp .. _»» der ton £6 45 es p olled bars &rods- per Ib. 1/- $0 1/8 - to ly T 
: Bcda, Caustic P white 70%) .. perton #10 16 £10 16 T p " strip &sbeet per Ib. om 1/2 1/3 e 
a m Oryeials „ per ton £8 £8 " o Platinum * 90 es Per oz. £4 £4 
x Bichromate, caska ee per Ib. Nd. 24d, * i Bilicium Bronze Wire Se per lb. | 9d, to 1/- 9d. to 1/ .. 
Steel, Magnet, aco’'d’'ngtodeso’p'n per ion From £15 £40 e 
METALS, &o. " " in bars T t. Hra ai iG v» 
5 to 
b Aluminium Ingots, in ton lots per ton 4149 £148 m , jT, block s.e es se per ton { £12 £126 
b " in ton lots per ton £224 2224 m 9 „ toll s „ per Ib, 1/6 1/8 
b lots per fon £191 £191 ec ^ wire, Nos, Lto 18. . .. per Ib. 1/7 17 
p Babbitt’s metal ingots. per ton 440 to 4140 440 to £140 p White Anti. friction Metals — ! 
e ee abe | metal 19”) basis per 15. d. d. oa " White Ant” brand .. per ton £36 to £60 | 
c be (brazed) „„ per lb, d, n ve j Yarns, 2/109 Ser Cotton, on sp'ls per lb, Id. ' 
: whe, boats eve à e ce Ber ib 7a, 1d. ^ | * ios CEME " ! 
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1. 
n | ABLE SURVEY 

METAL MARKET. FACHIO CABER : 
— : A MC. (Concluded from page 363.) . 5 
ae Fluctuations in August. Ox July 27th sounding was carried on along the Kandava passage, 
CIA | a good level bottom with 1,100 to 1,200 fathoms’ depth, showing à 
Em | gradual slope to Suva, volcanic mud and foraminifera forming the 
4 Auc, 15 6 7 8 1112131415 181920 2422 25 26 27 28 29 Regarding the general character of the route, it is remarked that 
Ls £25 |- “UTTAN (V. N's.)E T with the exception of the hill with only 842 fathoms’ dépth at a 
1 0 244 | TT-TOTOD distance of 150 miles from Norfolk Island, and the approach to the 
5B 23 Conway Reef, the depths are fairly regular, with good bottom 
"as 22 throughout. 


Further, it is stated that the Fiji Islands are connected by a bank 
with New Caledonia, and where the cable passes round the south- 


on the proposed route for the Fiji—Fanning Island section of 
cable. ö a. 

Soundings had previously been taken to the Horseshoe Reef 
which indicated an easy gradient from the Harbour down to 700 
fathoms, and those now obtained verified this. 

On reaching the channel between the Islands of Mbatiki and 
Nairai it was found that from Nairai to the east of the cable line a 
long reef extended to the north and south-west of that island, while 
to the westward of the route is the Horseshoe Reef. In fine weather 
its position is not apparent, as the surf does not break, and on this 
account it is said to be the most dangerous spot in this part of the 
Pacific. Two lighthouses, it is noted, are to be erected on these 
islands. 

Depths of 600 to 800 fathoms, with good bottom of globigerina 
ooze and volcanic sand, deepening to 1,400 fathoms, were found 
until past Koro Island, when the water shoaled to 800 fathoms. | 
. After the 180th meridian had been crossed on August 3rd, bad 
ground was met with about 20 miles before reaching the Wailangi- 
lala Strait, a sounding of 375 fathoms being found 2 miles west of 
the line, and 686 fathoms 1 mile east, hard bottom. Off this Strait 
the water shoaled, the bottom samples showing presence of man- 
ganese. From this, for a distance of over 200 miles, the normal 
depth appeared to be rather under 1,400 fathoms, interapersed with 


87 

. 33 E m REMME eastern end of this bank, and also on the line yp to S it i 
— Bn ; p to Suva, it is 
"o. 19 — = Tr —— 1 | believed that a good route for the cable has been selected. Vol- 
au 18 535 * "eee E canic upheavals are, 5 sharp, and V» 
. 17 RC shown the difficulty of finding all the inequalities of the bottom. 
" 16 1222 N | On August 3rd the Britannia left Suva to continue the survey 


MD 59% erb KAN numerous shoal spots, which rendered a straight route for the cable 
NE 58r aE impossible; At the end of this distance the water deepened very 
i 57]. titi tt tt aN quickly to 2,500 fathoms, followed by almost level ground up to the 
as 56/ EEE channel between the Pasco Reef and the Samoan Group, two 
m SO NEBEEBNERNEEENESNB shoaler patches only being noted on the route, one to the east of 
EE 54]. EETRI TETEL TECE 1,980 fathome, and another west of the line of 1,490 fathoms; a 
ma ue SRESKE NS specimen from the latter showed volcanic rock. AE 5 
P l- eet eae ay i E On reaching the channel between Pasco Reef and Samoa, shoal- 
| 52/- REAP a TT ing water led on to a submarine hill, rising in the centre of thé 
— 617 DE SHELL channel to within 1,000 fathoms of the surface, and with a normal 
Em 50/- E . depth of 2,500 fathoms between it and the Pasco Bank. The cable 
40 / aa HHHH route consequently was diverted. i Ry ud : 
48/- ERE [qp d EI Twa At this point it is noted that the general character of the- route, 
47% E r covering a distance of 568 miles between Fiji and Samoa, shows 
B 46/. MERE NONEM ES ES for a distance of 80 miles between Suva and the Horse-Shoe Reef 
cd 45]. ENERESN E ||| that the bottom is fairly level: with an average depth of 750 
gis à fathoms, and a bottom deposit of globigerina ooze and vclceanic sand. 
From the Horse-Shoe Reef to Wailangilala Strait for 107 miles 
cuna TIN. - varying depths, 1,400 fathoms, 1,100 fathoms, and 900 to 700 
T. fathoms obtain, the bottom being generally good, with one 
— Auc. 1 5 6 7 8 111213 14 15 18 19 20 21 22 25 26 27 28 29 exception of a hill with 375 fathoms near a hard patch with a 


. £140. —- depth of 686 fathoms. Off Wailangilala Strait for a distance of 27 
, 139 T miesa depth of 500 fathoms obtains. For nearly 300 miles from 
„ 138 CCC this point, water deepens to 1, 200 and 1,400 fathoms, with shoal 
; 137 — —öÜ—ä— — hard spots interspersed, thus showing the volcanic nature of this 
" ae area. S i 
, zs ENENENEEEN F It is remarked that as these bad places occurred on both sides of 
I J the proposed Jine, it was only by making rather sharp bends in the 
à 134 WENN MEE ENEENE course that they could be avoided, and that many small hills may 
j 133 -H-H — —— not have been 5 d 455 seis that it is difficult to 
Ea 132 - ee where a satisfactory route could be selected across this belt of 
131 BERE RN — — H^ treacherous ground. 8 ~ 
130 HHHH ERRES -H- It would seem that in a case of this kind the simplest course 
129 EN Sane — MM NR would be a straight one, with an extra allowance of slack cable, 
75 Tr From this a large extent of level ground was found with an 
2 LL ENE average depth of about 2,500 fathoms, commencing about 126 miles 
icd 127 MEM ANET: p Bn mE south of the Pasco Reef Channel, and extending to the northward 
«d 126 N AREND to the latitude of the Island of Gente H i 
7 128 EAT TT TNS roots aaa — eee 
] 124 Che rS N aa North of this, irregular ground was again met with, and difficulty 


vas found in getting bottom specimens, DNA 
. By the aid of a new sounding tube devised by the chief énglrieer, 
manganese nodules of more than an inch diameter were Vrodghtarp, 
the bottom being thickly strewn with these, and it is stated'that a 
eafe assumption would be the existence of a soft bottom dver this 
area elosely covered with cosmic spherules, coated with mangaxiese ; 
an extract from the Challenger report on Deep Sea Deposits, 
page 179, is quoted in support of this supposition. - ` Aa s x. 
Continuing, the soundings showed 3,000 fathoms, radiolarian 
ooze, then shoaling to 2,081 fathoms at about 570 miles from 
Fanning Island, these soundings verifying the depths recorded 
by the Penguin survey, west of the present line. After the shoal 
ground here referred to, the cable course ran near to the line of 
soundings taken by that ship. 
When about 185 miles from Fanning Island, the depth 
decreased from over 2,900 fathoms to 1,710 fathoms four miles north 
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of a depth of 2,320 fathoms on the Penguin's line. The cable route 
. was diverted to avoid this shoal area, and sounding was continued 
on a new line towards Fanning Island. | 

The depths now remained at about 2,850 fathoms until the slope 
up the Fanning Island bank was reached ; this was found to be very 
gradual, rising from 2,700 fathoms to 1,570 fathoms in 110 miles at 
a distance of about 14 miles from the island. i 

On August 23rd the Britannia anchored in Whaler Bay. 

It is stated that good profile soundings had been taken down the 
Fanning bank by Captain A. M. Field in H.M.S. Penguin, and 
these showed a sharp fall in placer, which appears to be a distinctive 
feature in coral formation; but these steep gradients do not extend 
beyond a depth of 150 fathoms, which is reached at about half a 
xiu from the shore, after which there is an easy slope to deep 
water. 

We may here remark that these steep gradients are also 
distinctive of volcanic formations, which, of course, underlie all 
the coral growths which sprout above the surface in the Pacific. 

The Fanning Island (Vancouver route) now remained to be 
1 over, and on August 25th this section of the work was com- 
menced. 

A very easy slope to the 1,000-fathom line was found after 
8 the coral bank, coral, sand, and glob. ooze ccmposing the 


Irregular depths obtained from this for about 70 miles, when 
level ground was reached with depth of 2,200 to 2,300 fathoms. 

At 180 miles’ distance from the island a ridge was found with 990 
fathoms on it, and extending across the cable route with a moderate 
gradient on its southern side, but falling rather quickly to the 
northward. No alteration was made in the cable course, as the bottom 
was good, and sounding was continued on the original route until the 
Egeria’s line was struck, depths up to this point gradually increasing 
to 2,700 fathoms, with globigerina and radiolarian ooze. - 

This completed the survey for the Pacific cable, and the 
Britannia set out for Honolulu. 

Six hundred and ninety-nine soundings had bcen taken and 198 
bottom-temperatures observed, duriug operations carried out over a 
steaming distance of 6,883 miles. 

Some very fine plates are given, showing a few of the marine 
animalcole, whose remains constitute the larger portion of these 
deep-sea deposits, known as globigerina and radiolarian ooze. 


In the Notes on Bottom Temperstures, there is nothing which 
calls for special remark except in regard to those observed between 
Norfolk Island and New Zealand. These, it is pointed out, are of 
considerable interest, as, although the maximum depth obtained was 
2,438 fathoms, the minimum temperature of 36'4' was apparently 
reached in 1,360 fathoms. It is considered probable that the route 
crosses a basin whose sides are covered by water of not greater 
depth than this last figure. Also, following this, is a statement 
showing the temperatures taken on the slope of the New Zealand 
bank, which, the author states, give similar results to those obtained 
off Cape Canso in the North Atlantic. | : 

As this statement may interest somc of our readers, we quote 
it in extenso :— 


Fathoms. Surface temperature. Bottom temperature. 
93 59°.0 46°0 
13 60°.0 48˙.4 
23 59°.0 45°.8 
49 60°.0 51*.2 
80 60°.0 53˙.1 
168 60.0 55˙.1 
465 61°.0 44°.5 


Oae of the results obtained off the Coast of Nova Scotia in the 
summer of 1899 is commented upon in our review on Mr. Peake’s 
ublication of “ Sounding in the North Atlantic in 1901," p. 821, 
Vol. 48, ELECTRICAL RE Vw, where we find that in reference to 
six observations then taken, the results showed the temperature to 
have been found to increase gradually from 33°.3 F. in 48 fathoms 
to 35*.2 F. in 250 fathoms’ depth. | 

According to the table of depths and temperatures on the New 
Zealand Bank above quoted, the surface temperature throughout 
appears to have been found higher than the bottom temperature. 

Further tables are given showing the marked differences in the 
temperatures obtained by the Britannia expedition and those 
recorded by other surveying vessels of His Majesty's Navy. 

Two Appendices are attached to this report, one being the Log 
of the Sounding Expedition, with notes by Sir John Murray on the 
bottom specimens, between 600 and 700 in number, the task of 
examining and classifying these having been evidently one of no 
small magnitnds. 


The other Appendix consists of 12 charts, in which, owing to their 


having been reduced by photography to about one-fourth the 
óriginal scale, the figures of the soundings are very small and 
blurred. 

With reference to the first of these Appendices, and especially 
the description of the specimens of the bottom by Sir J olin Matar 
we need but remark that the classification and analysis of the 
various deposits of the sea-bed have been most carefully and 
exhanstively carried out. 

To attempt a running commentary on this bianch of the report 
now before us might be, perhaps, considered presumptuous; more- 
over, the general character of the deposits covering the floor of the 
ocean is now well known, excepting, perhaps, those deposits 

to the deepest parts of the sea, now brought into more 
prominence by the extension of submarine cables. Take red clay 
for example, which, it is remarked, covers a very large portion of 


the deeper part of the Pacific, and abounds in small grains of 
peroxids of manganese containiog very few, if any, remains of 
calcareous organisms. Those of silicious organisms are present in 
some regions where the radiolarian remains become abundant, and 
here the red clay passes into radiolarian ooze, while in other 
regions to the far north and far south the red clay may pass 
insensibly into diatom ooze. : 

The curious feature in relation ‘to the peroxides of iron and 
manganese is that they are deposited as concretions around 
organic remains, pumice fragments, and other nuclei, forming 
manganese nodules of larger or smaller size, especially where the 
débris of basis volcanic rocks, ashes and lapilli, are abundant, and 
have undergone decomposition. These nodules, it is shown, vary in 
form and size, at one place they may be large, subspherical and 
smooth, resembling potatoes; at another place smaller, like 
marbles, other specimeus rough, and others flat, and at yet another 
place, taking the form of huge slabs. With these nodules are 
usually associated, especially in deep water far from land, 
numerous teeth cf sharks, and earbones of whales, impregnated and 
coated with the peroxides of iron and manganese. In the red clays 
also minnte magnetic spherules, some with metallic nuclei, have 
been met with. These spherules are supposed to have fallen from 
interstellar space, and are hence called cosmic spherules. It would 
be interesting to kaow what is the agency that causes this deposit 
of peroxide of iron and manganese—whether chemical action or 
magnetic effect ? 

All the varieties of deep-sea deposits, it is remarked, ran 
gradually the one into the other, there being no sharp line of 
demarcation between them. 

The area of the Pacific Ocean as defined between its latitude 
limite, by the Kurili Islands, Japan, Formosa, Philippines, &c., and 
the east coast of Australia on the west, and by the coasts of North 
and South America on the east, is truly vast, being estimated at 
about 38,000,000 square geographical miles, and of this area it is 
estimated that approximately the red clay covers about 67 per cent. ; 
the globigerina ooze about 13 per cent.; the radiolarian ooze about 
10 per cent.; the ferruginous deposits (excluding coral mud) about 
5 per cent. ; the diatom ooze about 2 per cent.; the coral mud about 
2 cent.; and the pteropod ooze about 1 per cent. 

e area of the Antarctic Ocean is estimated at about 1,300,000 
square geographical miles, and this area, as far as present knowledge 
extends, is entirely covered by blue mud. . 

The sourding log and detailed description of bottom specimens 
which follow are records of the most complete character, and will 
be of great value to future workers along the routes over which the 
cables will be laid. 

Taking the work as a whole, it is undoubtedly a most valuable 
addition to the literature of the physiography of the world, and 
will confer upon its authors that pleasantest of all feelings, that of 
work well done and of a task satisfactorily accomplished. 


A NOVEL COMBINATION OF POLYPHASE 
MOTORS FOR TRACTION PURPOSES.’ 


Bx ERNST DANIELEON. 


THE author proposes to deal with an arrangement which makes it 
posible to obtain economically four different speeds by means of 
only two motors—an arrangement wbich, it seems, will do away 
with some of the difficulties now experienced in applying induction 
motors for railway work. 

As is well known, the concatenated control of two induction 
motors consists in connecting the secondary circuit of one to the 
primary of the other, mechanical connection being arranged soas 
to make the moving parts of both motors always run at the same 
speed. In this way a combination is obtained giving a speed corre- 
sponding to half of the regular speed of each motor. The torque of 
each motor will be the same when used single or in concatenated 
connection. This means that the output of the concatenated com- 
bination is only half of the output of the motors operating 
independently. If, instead of using two similar motors, two motore 
of different speeds (i.e, with a different number of poles) are oom- 
bined in concatenated connection, a speed is obtained which 
corresponds to a number of poles equal to the sum of both motors. 
Suppore a combination of a six-pole and a four-pole motor and that 
the frequency equal FO cycles per second, then three different 
speeds are possible, viz., the speed of the four-pole motor alone 
(the six-pole motor running idle) = 1,5C0 revolutions per minute 
(minus slip), the six-pole motor speed = 1,000 revolutions per 
minute, and the combination speed = 600 revolutions per minute. 
If both motors are of the same horse-power, say, for instance, 
50 H.P., it is easy to see that the combination gives also 50 B.P. By 
means of this arrangement we have accordingly got a motor capacity 
of 50 H.P. at three different speeds—1,500, 1,000, and 600 revolutions 
per minnte. 


But it is possible to go still further. When connecting in con- 


Abstract of paper presented before the American Iastitute of 
Electrical Engineers at New York on May 20th, 1902. Mr. Daniel- 
son is technical director of the Allmknna Svenska Elektriska 
Westeras, Sweden, 
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catenation we have the possibility of making the connections 


either so that the torques of both motors work in the same direction 


or by crossing the leads combining the secondary of the first motor 
with the primary of, the second to get a resultant torque which is 
the difference between those of the two motors. This arrangement 
may be called a differential concatenated connection. In order to 
ste the result of thie, let us suppose two motors, one with 10 poles 
and one with four poles, both of same output, say, 50 H.P. eacb, the 
rotors of which are mounted on the same sbaft, as indicated in 
fg. 1. If now the source of electricity be connected to the stator 
of the four-pole motor, and the rotor winding of the same motor 
be connected to the rotor winding of the 10-pcle motor in such a 
way that the etic field in both rotors will revolve in the same 
direction relatively to their cores—then the torques of both motors 
will be opposite to each other. As both motors have the same 
output, then if the torque of the four-pole motor be called unity, 
that of the 10-pole motor will be 2:5; accordingly, the resulting 
torque in this case will be 2'5 — 1 = 1'5, and acting in the same 
direction as that of the 10-pole motor. As the system begins to 
move, the frequency in the circuit belonging to the rotors increases, 
whereas the frequency in the stator of the 10-pole motor decreases. 
Started in the regular way by inserting resistance in the last 
secondary and gradually cutting it out, the speed comes up until 
the frequency in the stator winding of the 10-pole motor approaches 
zero, Which will happen when the speed is 1,000 rev. lutions per 
minute (the frequency ie, as before assumed, = 50 cycles per 
second); that is to say, we have obtained a motor running at 1,000 
revoluticns and with a torque which is represented by 1:5; the 
torque of a 1,500-revolution motor (four-pole) of 50 HP. being = 1. 
Accordingly, the horse-power of this arrangement is still 50. By 
mesos of this combination of two motors, we can thus obtain the 
same output under following conditions :—(1) The four-pole motor 
alone—the 10-pole running idle—speed — 1,500 revolutions per 
minute ; (2) differential concatenation speed = 1,000 revclutions per 
minute; (3) 10-pole motor alone—four-pole motor running idle 

d = 600 revolutions per minute; (4) regular or direct concatena- 
tjon—speed = 428 revolutions per minute. 


It goes without saying that if gearing of some kind be used, the 


motors need not have different numbers of poles; for instance, if 
both motors are identical and are geared to the same shaft eo that 
one gives a speed of 0:617 of what the other gives, then the speeds 
which are possibly obtainable form a geometrical series, the ratio of 
which is 0 617 ; that is to say, it is possible to obtain four different 
speeds each of which is 0:617 of the one which is nearest higher. 

Before investigating how this method can be applied for railway 
motora there should be pointed out some features which are 
interesting in the differential concatenation. As has been first 
noticed by Steinmetz, a system of two equal motors in concatenated 
connection can operate at two different speeds, one of them being 
practically the same as if the motors were driven independently ; 
that is to say, double the speed of the concatenated speed proper. 
With a system of two unequal motors the same . appears; 
aconcatenated pair consisting of one six-pole and one four. pole 
motor can also run—with six-pole speed if the six-pole motor is 
connected to the source of electricity, and with four-pole speed if 
the four-pole motor is nearest the source. In all these cases there 
ls no risk of obtaining these secondary speede, instead of the 
one which is desired, because the desired concafenated speed is 
always lower than the secondary speeds. Thus, when the desired 
speed is reached, the motor cannot of iteelf get higher. 

With the differential concatenation the matter ii a little more 
complicated. Above, when describing the differential method, we 
have for the sake of simplicity assumed that the motor with the 
fewer number of poles was used as the primary motor—i.e., con- 
nected to the generator circuit. In this case the secondary speed 
which is obtainable is the speed of the prime motor itself, and in 
opposite direction to the differential concatenated speed proper. 
Consequently there is not even here when starting any possibility 
ok gettingithe wrong speed instead of that desired. But suppose 
that the 10-pole motor had been the primary motor. Evidently 
the starting would take place in the same way as before, but when 
the speed of 600 revolutions is reached the motor would not get up 
any higher, but would continue to run and develop torque as soon 
as the speed fell a little short of 600 revolutions per minute. 
That, however, also with this connection the differential speed of 
1,000 revolutions (minus slip) works just as well as with the other 
connection will be clear from the following :— 

Bappose that the connections are exactly as before described for 
differential concatenation only, with the difference that the gene- 
rator is connected to the stator winding of the 10-pole motor and 
the rheostat to the stator of the four pole motor. If now the 
rotating field in the 10-pole motor rotates clockwise, and by some 
external force the machine is speeded up to, say, 970 revolutions per 
minute clockwise, what will bappen? The magnetic field in the 
10-pole rotor moves relatively to the iron core with a speed of 600 
~ 970 = — 370 revolutions per minute, and its direction of rota- 
tion accordingly is counter-clockwise in the iron. The relative 
8 of the magnetic field in the four - pole rotor then is —370 x 10/4, 

counter-clockwise. The absolute speed therein is clockwise, 
and = 970 — 370 x 10/4 = 45 revolutions per minute. Evidently, 
when this field revolves clockwise~in the same direction as the 
movement, the four-pole motor acts asa generator. The action is 
exactly the same as that of any induction motor with its primary 
element rotating, running at & higher speed than synohronism. 
Now the currents from this generator are used to up the 
10-pole motor, when at the tame time evidently the torque required 
for running the four-pole generator part of the system is subtracted 
«nq the 10-pole motor part. The case is analogous to this: Take 
a tegular induction motor and connect not only its primary, but also 
ita secondary, to the source of electricity. Then, with proper con- 


nections, we can obtain twice the regular synchronous speed of the 
motor. 
Having now described the methods of the differential concatena- 
tion in combination with the direct one, the next question is this: 
What advantage oan be derived from this arrangement for railway 


To Source of Electricity i 
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work? Immediately it will be clear to a student of these matters 
that one advantage of an important nature is the possibility of 
using economically four different speeds instead of two. (Asa 
matter of fact, the method of getting three different speeds has 
been known for some time, but so far as the writer is aware, it has 
not yet been used for traction purposes.) When running over a 
road with considerable grades, we now have the possibility of work- 
ing the motors at different torques corresponding to the different 
speede, and still have the came output of tke motors, i.e., a practi- 
cally constant current. As is well-known, this i$ not the case with 
the series motor. When this motor increases its speed, not only the 
torque, but also the output becomes less, and can be increased only 
by cutting out part of the field, an arrangement which is less ratis- 
factory, as it often causes a liability of eparking. With the methods 
described above, on the contrary, it is possible over almost the 
whole range to increase the torque above the normal, if that should 
be con: idered desirable—for instance, in order to make up for lost 
time. This is shown graphically in fig. 2, which shows a curve of 
torque and speed for a series motor and for a combination of poly- 
phase motors. While the direct-current motor cannot at higher 
speeds develop torque above the curve “on loop,” the alternating- 
current motors can at will momentarily develop anything up to the 
dotted line. When using this system the task of the motorman 
will consist only in handling the controller so as to keep the current 
at a certain normal value not only when accelerating, but also when 
running. | l 
We find that, neglecting the losses in tbe motors themselver, 
the economy in starting, when using the combination of direct and 
differential concatenated connection, can be made very nearly the 
same as in direct-current work, and that the three-speed concatenated 
connection gives an input of something like 6 to 7 per cent. more, 
tbe regular concatenated connection with two similar motors an 
input of about 20 per cent. more than the direct-current and four- 
epeed alternating system, and finally the single alternating motor, 
an input of about 75 per cent. more. | 
Now taking into consideration the losses of the motors themselves 
in order to get & really fair comparison of the relative merits, we 
may assume the efficiency of the series motor and an induction 
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motor at full load the same, say 92 per cent.—the efficiency of two 
motors in concatenation will then come to something like 82 per 
cent. (or even 84, with a low periodicity, say 25 cycles). Let us, how- 
ever, assume only 82 percent. If this be taken into consideration 
and the time during which motors work with their different 
efficiencies in different connections is also considered, we get the 
following results :— 

Electrical energy for obtaining unity useful work in starting up 
to full d:— | 

1. Tho single alternating motor, 2:17. | 

2. Two similar motors; concatenated copnection used up to half 


of normal speed = 1°72. 


3. Two motors with relative speeds 1 : 1:5, giving three speeds 
04: 0'667 : 1 = 15. i ! 

4. Two motors with relative speeds 1: 2:5, giving four speeds 
0:286 : 0:4 : 0:667 : = 147. E 

5. Continuous-current series motors operating in series up to one- 
third of full speed and resistance entirely cut out at two-thirds of 


full speed = 1°33. 
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. 6. Contihuous-current series motors operating in series up to 
three-eighths of full speed, and resistance entirely cut out at three- 
fourths of fall speed = 14. 

- Now, taking into consideration the energy which can be returned 
to. the line by means of the alternating current motors, it is evident 
that also in this respect an advantage is obtained over the simple 
concatenated connection. 

Taking the three-speed combination, we find it possible to brake 
electrically and return energy to about 0'43 of the full speed, and 
with the four-speed combination down to about 0°31 of the same. 
The results so far obtained would correspond to reality in such 
cates where gearing is not made use of; if gearing is used, the 
less therein should be taken into consideration. This loss can 
generally be estimated at about 5 per cent. It must, however, 
be borne in mind that, in the case of diffcrential concatenation, 
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Accelerat ng 
i and clectrically 
| braking. 


——————— ee, 


Accelerating 
only. 


Without With Without With 


| gearing. gearing. , gearing. gearing. 

222 8 | - — 
D. C. motor, resistance entirely 

cut out at 4 full speed 1:33 14 , 133 14 
D.C. motor, resistance entirely | 

cut out at 2 full speed 14 148 | 14 1:48 
AC. motcr, simple ... „ ui 229 , 217 2:29 
A C. motors, regular concate- | — | 

nated connection ... ..| 168 177 1:36 1:47 
AC. motors, three speeds: 

04:067:1 ids n 15 158 117 127 
A.C. motors, four speeds: ö 


0285: 0˙4: 0 67:1 j 145 152 116 124 


it may amount to somewhat more, since the power transmitted 
through the gearing really is more than theresultant power. In the 
accompanying table, where the results are brought together, this 
increased loss is, however, neglected. The table gives a comparison 
of the different systems as to input, the motors for starting up to 
full speed and electrically braking down as far as possible. 

Admitting that the polyphase motor, as a rule, is fully as efficient 
as the series direct-current motor, it may be considered that when 
working on an even road the difference in energy consumption will 
be negligible. Thea it would appear that by using the four speed 
arrangements of concatenated connection, it would be possible to 
get à more economical method of working electric roads than by 
means of the direct-current system with series motors. Considering 
at the same time that for greater distances the electric energy has 
to be generated as alternating current and then transformed into 
direct in converter stations, whereas, with polyphase motors on the 
cars, simply static transformers can be used, giving a difference in 
loss of at least 5 per cent. to 7 percent. in favour of the alternating- 
current motors, the comparison comes out still more in -favour of 
there. An advantage also for them is that there is no necd for 
high voltage in the rotating parts of the motors; the rotor windings 
can be arranged for any desired voltage, thus giving the designer 
full Jiberty to choose this so as to get the most convenient 
winding. 

The author is fully aware of tbe draxbicks inherent to the 
alternating system, euch as thc necessity of using a dcuble trolley, 
the lag, &c, and admits that in many cases this system is entirely 
out of question; for instance, not only on account of the double 
trolley, but for elevated roads and for underground works this 
matter hardly comes into consideration, and in many other cases 
the drawbacks of the alternating system will probably be more than 
outbalanced by its greater economy. 

One thing more sbould be mentioned. Probably it will be 
pointed out that there will be difficulties introduced by making one 
ot the moters of 25 times the torque of the other. To tbis the 
author would reply that the best solution probably in many cascs 
will be to connect in concatenation one motor with two or three 
others in parallel— for instance, with a locomotive with four axles, 
have three of th» motors of a slower runniog type than the fourth, 
and of a current-carrying capacity something like one-third of this 
one. The same arrangement could be used for un ordinary double- 
truck car with four motors, For cars with only two axles, the best 
arrangement will prcbably be with only three speed conre^tion, and 
then there will ke very little difficulty—the diffe ence in torque cf 
the two motors not being so considerable. 


 QENTRAL STATION DEPRECIATION." 


Oxx of the most interesting discussions at the recent Cinoinnati 
Electric Light Convention dealt with methods of determining the 
actual depreciation of central station plants, and the timeliness of 
the topic as well as the need of definite ideas and information was 
wel] illustrated by the diversity in the views exprecsed, 

Mr. W. L. Abbott expressed the opinion that electrical appa 
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ratus depreciates much faster than we realise, if it is i 
that besides wearing out, the chances of apparatus 1 
must be taken into account. Apparatus that has been used in the 
busineas for the last 15 yeara has not had an average life of over 
six or eight years. Mr. Abbott finds in making an estimate 
for depreciation, that his figures are always higher than those of 
anybody else, which perhaps is because he has been in the business 
longer than most other people who figure on depreciation. While 
depreciation is not so rapid now as in the past, it should not ba 
taken at less thau 15 or 20 per cent. during the first few years; 
after that the depreciation will be correspondingly less. Mr. I. B. 
Smitb, of Cedar Rapide, Ia., said that depreciation will vary from 
2 per cent. up to 10 per cent. for different classes of apparatu», 
depending cn what the apparatus is. On the power house many 
comparies cons:der that 2 per cent. is a fair depreciati»n. A point 
to be considered also aside from actual wear and tcar is that appa- 
ratus may ei:her decrease or enhance in value. The last few years 
lias actually shown an increase in the value of some electrical appa- 
ratus, whether it is old or new. To adopt any particular system will 
give rise to complicated problems, and it may be better to guets at 
1t and see how one comes out. 

Lieut. James B. Cahoon, of New York, took issue with Mr. 
Abbott on the question of making the depreciation 15 per cent. fcr 
the first five years of the use of electrical apparatus. While tbi; 
was perfectly true of electrical apparatus in the past, it i8 not trae 
of the electrical apparatus cold to day. The question of deprecia- 
tion is a new one comparatively rpcakirg. It bas been the custom 
of many companies in the years gone by to let depreciation look 
after itself, and they have run along declaring dividends when tbey 
could, and all at once had to mect the issue that their apparatrs 
was obsolcte, or had gone to pieces and had to be replaced, with 
no Cepreciation fund to cover this expense. The English method 
of sctting aside a definite amount for depreciation, and placing that 
at i. t:rcst, is better than any of the methods adopted in America. 
Some American engineers have aivocated shaving off 5 per cent. 
oncertain pieces of apparatus and carrying it along at 5 per cent. 
for the whole period of its life. Then certain engineers bavo 
recommended that if we set aside 5 per cent. for depreciation, this 
th»uld not be put into a bank, but considered a fund against which 
should be charged improvements ard b:ttermenta, so that the value 
of the plant shall remain the same at all times; in other words, 
thus keep the plant up to the same general level of efficiency as in 
the first place, or keep the plaut always at 100 per cent. That is 
to say, instead of charging improvements and betterments to the 
construction account, they are charzed against this depreciation 
fund. 

Lieut. Cahoon considered that the best plan would be to take each 
piece of apparatus of to-day, estimate its life and therefore the rate 
of depreciation ; then aet aside annually, say, at 3 per cent, an 
amount which at that rate of interest will equal the original cost 
cf the apparatus. If this plan were carried through for each 
class of apparatus, engines, boilers, dynamos, buildings, lamps, 
lines, &c., a pretty fair estimite would bo arrived at a3 to the 
dep'eciation. 

Mr. W. L. Abbott said that to further illustrate his previous 
remarks, suppose the case is taken of a rew direct-conrec:ed uuit 
costing S 00, 000 —a genera'or connected to a reciprocating engine. 
The next year we may find that we can get a unit of the rame 
cutput as economical as the re:iprocatiog cogine in a turbine unit, 
for, say, 70,000. It would then be q ute proper at once to write 


off $30,000 for depreciation, or 20 per cent. After (hat, deprecia- 


tion wculd not be £o rapid. 

Mr. Arthur Williams said that many engineers allow nothing 
fur depreciation on the ground that repaira aud renewals offset the 
depreciation. But in an isolated plant you must charge off depre- 
ciation either through several years or in the last year, and it is 
important to have an established rule. This question was brovght 
up at the meeting of the American Institute of Electrical Ergi: 
neers at Boston in 1869, and the general feeling was, that 10 per 
cent. oathe cost of any electrical plant was a fair depreciation 
charge annually. Nothing was said as to whether it should be at 
single interest or compound interest. The New York Edison Com- 
pany's charge is 8 per cent., which represents 12 years of life, the 
depreciation coming about in several ways—through the wearing out 
of machinery, or its profitable replacement by other forms of 
machinery, and also by the limitation of the useful life of tbe 
machinery due to greater competition of the central station com- 
panies; this competition increasing by lower manufacturiog costs 
on the one hand, and the increase in efficiency of translating devices, 
such as the Nernst-lamp, or the substitution of arc lights for incan- 
de:cent lights on the other hand. 

Mr. Leonard Androws, cf Hastings, England, said that this is a 
question which has been discussed in England for some time. There 
is in Great Britain an association of municipal electrical engineers, 
the managers of municipal stations, and during the last few months 
they have been discussing this question of depreciation pretty fully. 
Bat a short time ago, at a meeting of practically all the members of 
the association, it was almost unanimously agreed that if about 3 per 
cent. per annum were set aside for depreciation, that would be 
sufficient. Of course, the-depreciation in England is not at the 
same rate as in America, as plante-are not scrapped quite 80 quickly. 

Mr. Charles R. Price, of New Bedford, Mass., agreed with Mr. 
Williams that when it comes to the substitution of incandescent 
arcs for the old open aro, it practically results in scrapping machines 
which cost several thousand: dollars, and therefore 10 or 15 per cent. 
is a take depreciation charge per aunnm. In reply to a question, 
Lieut. Cahoon eaid that it a company takes tue bettermente 
ordinarily put into a plant from year to year, and instead of charg: 
ing that off to construction account, charges it to maintenance and 
operation, it is for all practical purposes maintaining tbe plaüt at 
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100 percent. Referring to Mr. Abbott's statement in regard to 
charging off $30,00J on a $100,000 plant because some turbine comes 
up to replace the ordinary reciprocating engine, Lieut. Cahoon said 
he did not think that was doing justice to the plant. The difference 
in efficizncy between the stean turbine, so far as we know at the 
present time, and a first-class reciprocating engine, is not great 
enough to warrant that amourt being charged off. No plaot can 
stand such a heavy charge being made against it in any one year. If 
it is thought desirable to charge off, it should be charged to expense 
account, and distributed over five years; otherwise dividends are 
deferred, stockholders will make objection, and a small plant cannot 
stand such a system. Mr. Harry Bottomley, of Bellows Falls, Vt., 
eaid that the Gas and Electric Light Commission of Massachusetts, 


when estimating in their annual returns the cost of lighting from . 


municipal plants, add in as a factor of the cost of the lighting the 
sum of 5 per cent. on the total capital invested as a depreciation 
fond. Mr. D. F. McGee asked if, on the basis of 10 per cent. depre- 
ciation, and a plant worth $100,000 when it is installed, and if 
improvements are made to the amount of $5,000, should the value 
of the plant at the end of the first year be $90,000, and the next year 
10 per cent. written off from that amount? Ia reply, Mr. Arthur 
Williams said that if the plant cost $100,000, and during the first year 
$5,000 in improvements were made, then the total cost of the plant 
is 8105, 000, and at the end of the first year 10 prr cent. on $105,000 
should bs written off. 

A motion was made to the effect that it is proper to charge off to 
depreciation 10 per cent. annually on electrical and mechanical 
equipment, and a similar motion was made placing the percentage at 
74 per cent. Some opposition having developed, the matter was 
referred to a committee for report. Subsequently, in answer toa 
question as to whether a distinction should be made between boiler 
and engine room, or whether they should be classed as a whole, 
President Doherty said he thought they should be distinct; 
that every piece of apparatus jshould be distinct. There are 
no two classes of apparatus that will depreciate at the same 
rate, nor are there any two makes of apparatus that will depreciate 
at the tame rate. Mr. J. Walter Gillete, of Evansville, Ind., said 
that in bis experience depreciation has been more rapid in the 
boiler room and the pipe room—at the steam end of the plant— 
than in the dynamo room, where proper care has been bestowed on 
that end of the plant. 
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Digest of the Statutory Law Heluling to the Manayement and 
Rating of Collieries. By H. B. Hass HAMILTON and 


U. A. FoRBES. London: The Walter Scott Publishing 


Company, Limited. 1902. Price 17s. 6d. net. 


The object of this work is to provide owners, managers 
and others interested in collieries with a compendium of the 
law affecting their work. After a brief introduction, the 
relations of master and servant are fully dealt with; this 
naturally forms a very important section of the work, for 
perhaps in no other industry are the respective rights and 
duties of masters and men so strictly defined by law asin the 
working of collieries, The next section treats of the manage- 
ment and inspection of mines, which also are governed by a 
vast number of stringent regulations. Criminal law and 
legal proceedings are given separate sections, and the appli- 
cation of the Acts to Scotland and Ireland receives special 
treatment. The Acts relating to the Forest of Dean, and a 
section on the rating of collieries follow, and the book con- 
cludes with a number of appendices and a full subject-index. 
The work should constitute a most valuable reference book 


in the hands of those for whom it was written. 


Working of Steam Boilers, By E. G. HrLLER. Third 
Edition. Manchester: Taylor, Garnett, Evans & Co., 
Limited. | | | 
This book is mainly composed of the instructions for 

boiler attendants that have been got up by the National 

Boiler Insurance Company for the use of ité clients. It 

Contains excellent, directions, including a very convenient 

diagram showing the value at 1s. per 1,000 B. T. U. of 

calorific capacity of various coals, the highest value being 
accorded to Durham bituminous coal; this should be taken 
to heart by those who think that nothing can touch Welsh 
coal, and design boilers in utter disregard of the existence of 

other than Welsh smokeless fuel. ö 
A propos of the brick settings of boilers, it is stated that 

these are go defective at times as to admit as much as 50 lbs. 

of air per Ib, of fuel, an altogether ridiculous and wasteful 
amount, when it is considered that about 11 lbs. is 


chemically necessary and about 19 lbs. is found best in 
practice, 

There are some good remarks on mechanical stokers, also 
on the risk of gas explosion should the fires be too quickly 
broken up after a period of banking, the proper way being to 
open the dampers slightly, and the door air-grids, thus inter- 
posing a clean stratum cf air between the accumulated gas 
and the flames resulting when the fires are brokea up. There 
is also a pair of very suggestive diagrams of a Lancashire 
boiler well and badly maintained and worked, with figures of 
the results to be secured in each case, and references to the 
faults in the bad example leading to the poor resulte. 

There are several shects of awful examples of grooving 
and other forms of corrosion and of exploded boilers, and 
farther useful information relative to the feed-water and 
superheatiog, the position of feed-pipes, patching and other 
repairs. 

There is also a certain explanatory summary of the principal 
points of the various Acts relating to steam boilers, Almost 
anything appears to be classed as a steam boiler by the Board 
of Trade, and this department has issued some of the most 
wordy and ridiculous reports on so-called boiler explosions of 
the most trivial de:cription. Iudecd, we believe that the 
blowing oat of a fusible plug has been reported on as an 
explosion. 


Lord Kelvin, G.C.V.O. By JouN Munro. London: II. J. 

Drane. 1902. Price 1s. 

This isone of the “ Bijou Biographies " series, and in 
the compass of 128 small pages gives a thumbnail sketch of 
the life of our most honourcd living electrician, admitted in 
all lands to be the first in his profession. Here was a subject 
worthy of the highest literary skill ; the restrictions of space, 
however, have severely handicapped the author, more espe- 
cially as Lord Kelvin's active life teems with isterest- 
ing incident, and an adequate account of his achieve- 
ments would fill many volumes. The history of the 
attempts to lay successfully the trans-Atlantic cables, in 
which Lord Kelvin took so prominent a part, is most 
absorbing reading; but where the author deals with his 
subject from the purely personal point of view, we somehow 
do not feel quite so well pleased with his work. There ia 
more than a suspicion of familiarity, and while the author 
honestly records the little flaws which he believes to exist in 
the character of bis subj:ct, they are put in such a way as 
to grate upon our feclings, Perhaps the fault is in ourselves, 
whose reverence for the great scientist, will not brook the 
suggestion of imperfection. 

Apart from a few small errors, euch as “ cross-grained ” 
for“ coarse-grained,” on p. 68, and “tbem ” for“ time,” on 
p. 63, the book is well printed, and for those whose spare 
time is limited, it forms a capital glimpse of the great 
teacher. 


High School Physics. By H. S. CanHART, LL.D., and 
H. N. Curre, M.S. Boston: Allyn & Bacon. 1902. 


The authors maintain that the laboratory and class- 
room should be provided with separate text-books, and that 
to combine the two is to spoil both. We must confess to 
some slight difficulty at first in deciding which of these 
books the authors had written, but further investigation 
placed it in the second category. The matter is clearly 
written, and illustrated with capital experiments and 
object lessons. At the end of cach chapter is given 
a set of questions on the subjects dealt with. 
The treatment of the subject is distinctly elemen- 
tary — such, for instance, as would be suitable for 
preparation for the matriculation examinations of the . 
Universities and leading technical colleges; it is very 
practical, every-day phenomena being frequently used to 
illustrate the principles set forth. The book is also 
thoroughly up to date, wireless telegraphy, Nernst lamps, 
&c., for examples, being included in the electrical section, . 
Such works as this show the enormous advance that has 
been made in recent years in the methods of teaching junior 
students, and the care which is taken to awaken their 
interest in the subject of study. We can cordially recom- 
mend the work as one of the best that we have met with, 
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The Steam Turbine, By ROBERT M. NEILSOoN. London: 
Longmans, Green & Co. 1902. | 


This book is a history of the steam turbine, and a descrip- | 


tion of present-day types, which are few ; after a preliminary 
chapter to give a general idea of the two best known forms, 
the Parsons and the De Laval, we are introduced to the 


old Hero engine of about 2,100 years ago. A jump is 


then made to 1577, when a German mechanic is said 
to have used the Hero engine to turn a spit or come other 
appliance. Watt took out a patent for a turbine, so also 
did Trevithick, Ericsson, Perkins, and, finally, Pilbrow, 
who appears to have clearly anticipated the De Laval system. 
Wilson also, in 1848, brought out a practical-looking turbine, 


and the multiple action appears to have been due to these 


two men. Amongst other inventora of turbines we find 
the name of Thos. Baldwin, late, we believe, of Manchester, 
of J. 8. Raworth, and of Alex, Morton, while in an 


appendix there are no fewer than seven pages of names of 


patents ( British), taken out sincethe year 1784 uptothe present, 
day, the name of Parsons occurring frequently, and the 
Parsons turbine being described in detail and development. 
The year 1891 saw the first condensing turbine. It was 
tested and its efficiency shown to be equal to that of the 
best steam engines. "The turbine is vastly improved when 
made condensing. The trouble with the non-condensing 
turbine has been explained to be due to the system of regula- 


tion by gusts; when the steam is shut off between gusts, - 
the atmosphere forces its way back into the turbine and is 


there churned up. Theair, in fact, ucts to create a sort of 
Froude's air brake, which is absent, or very much reduced, 
when condensing is practised and such vapour as is left is of 
less density than, air. 

The many ingenious details of the Parsons turbine are, 
no doubt, largely responsible for its success. Thus the 
multiple shell main bearing with its capillary oil films has been 


a great help in preventing vibration from slight want of ` 


coincidence of the C.G. of the rotating mass with the centre 
of rotation, The multiple sleeve bearing enables the parts 
to rotate about their C.G., an effect s cured in the De Laval 
turbine by using a long shaft which springs out of iine 
eufficiently to allow the same correct action to develop. 

As regards the behaviour of steam in the turbine, Mr. 
Parsons considers that a superheat of 55? C. will give an 
economy of 12 per cent. Also where there is internal 
friction in a turbine, this will cause heat and will not all be 
lost. It will help to make up for radiation losses. 

The turbine is not comparable with the steam engine in 
respect of its treatment of the heat given to it. The 
ordinary engine uses superheat to counteract the pernicious 
effect of cylinder condensation. In the turbine this evil ig 
absent, and the internal parts of the turbine are always at 
the temperature of the steam passing them. Consequently, 
if superheat be given to turbine steam, it will have its proper 
thermodynamic effect, and, properly speaking, a turbine should 
save about 20 per cent. or more by abolition of cylinder 
condensation and another 20 per cent. or so by superheat, 
i.e., by wider range of working temperature. It should do 
its work for half to three-fourths the weight of steam used 
in the best engines. That it does not yet do so is no doubt 
a fault in construction. Perhaps the blades are badly shaped, 
or, perhaps, the steam still bas too much residual energy. 
Nevertheless, the turbine already holds the record for 

nomy. 

Undoubtedly a yery marked advantage of the turbine is 
its freedom from cylinder lubrication. At once many 
troubles of scaling, oil in boilers, &c., are got rid of, and the 


condensed steam can be used over again without fear of 


greasy boilers. Priming does not knock the cylinder end 
out; Xt simply causes slight reduction of speed. 

The author shows that steam at 300 lba. absolute pressure 
will flow at over 4,000 ft. per second if only 20 per cent. of 
its heat energy is converted into motion or kinetic energy. 
Thus, asin a reaction wheel of the Pelton type the wheel must 
move at half the velocity of the impinging jet, the steam wheel 
must have a velocity of over 2,000 ft, per second. If a steel 
ring ran at this velocity, its stress wou'd be the impossible 
figure of 200 tons per sq. in. of cross-section. Consequently, 
a turbine must have many rings, at each of which there is a 
drop of velocity of the steam. In this way a series of rings 
at 100 ft. velocity would each serve to reduce the steam 


velocity by 200 ft., so that 20 rings would deal on this basis 
with steam of 300 lbs. pressure. 


A chapter on “Entropy” is given, and there are 


. numerous figures relative to test results, and a final chapter 


on the turbine as applied to ship propulsion. As will be 


remembered, the Viper ran at a speed of 33°84 knots on a 


run of three hours officially, and had already done 36°58 
knots on a preliminary trial. Unfortunately, the Viper and 
that other Serpent-class boat the Cobra, also fitted with tur- 
bines, were lost, thus fulfilling Jack's prejudice against 
naming ships after such reptiles. The King Edward, how- 
ever, run last summer on the Fairlieand Campbeltown route, 
gave great satisfaction. Undoubtedly, the turbine has a 
future, and will be more in evidence every day. Asa modern 


machine, it is still young, and no doubt there are improve- . 


ments in store for it, considering that it is still only about 
as efficient as the best triple-expansion engine. | 

It is surprising that more has not been attempted 
in the way of driving Pelton wheels by steam-impelled 
jets of water. The amount of water required would 
not be so great as what is now required for condensing 
purposes, and it could be as easily cooled as condensing 
water now is in towers. If a satisfactorily efficient injector 
could be produced, there appears no reason why such a 
scheme should not be successful. The author refers in 
rather vague terms to some such idea, but from his comment 
he does not appear to have any clear views on the point. 
Whatever the energy in a water-jet, probably 80 per cent. of 
it could be converted into brake-horse-power, so that the net 


effect would depend upon the efficiency of the jet-producing 
device. | 


THE OLD AND THE NEW ELECTRICAL 
THEORY. | 


By ALEX. P. TROTTER. 


(Continued from page 252.) 


THE ETHER. | 
So long as we confine our attention to the electric current 
the old fluid theory of Franklin and Poisson suffices. 


Nothing more is wanted in the case of ordinary telegraphy 
and electric lighting. 


Faraday discovered that electrical forces act in curved 


lines like those of magnetic forces near a magnet. Among 
thoseresults . . . . which, being of a peculiar nature, are 
the best tests of the truth or error of the theory, the expected 
action in curved lines is, I think, the most important at 
present ; for, if shown to take place in an unexceptionable 


manner, I do not see how the old theory of action at a 
distance, and in straight lines, can stand."* The old. 
philosophers would have explained correctly enough that a.. 


push with a curved or crooked stick was really a force acting 


in a straight line, and would prcbably have used that as an . 


illustration of the fully of conceiving a force to act in any 
other direction than a straight line. | | 


Having experimentally demonstrated **the curved lines or 


courses of inductive action," Faraday speaks of “a lateral 


tension, so to speak, of these lines on one another.". Again, 


“the dircet inductive force, which may be conceived to be 
exerted between the two limiting and charged conducting 
surfaces is accompanied by a lateral or transverse force cqui- 


valent to a dilatation or repulsion of these representative lites; - 


or the attractive force which exists amongst the particles of 
the dielectric in the direction of the induction is accom- 
panied by a repulsive or a diverging force in the transverse 
direction.“ t Maxwell, taking this up mathematically, found, 
by a simple train of reasoning, “ that, in order to account 
for the electric attraction between distant bodies without 
admitting direct action, we must assume the existence of : 
tension at every point of the medium in the oe 
the resultant force at that point. In order to account E 
the equilibrium of the medium itself, we must further 
j EE E e 


* “ Experimental Researches,” Vol. i., p. 1215. 
LA Esperimental Researches,” Vol. i., pp. 1224 and 1207. 
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suppose that in every direction perpendicular to the resultant 
force, there is a pressure," The tension is an ordinary 
tension along the lines of force, and the pressure is of the 
nature of a hydrostatic pressure everywhere at right-angles to 
the tension. The difficulty in the way of fully realising this 
is the incomplete state of our knowledge of the medium 
—the ether. ‘Forces acting at a distance, writes 
Oliver Heaviside, * are mathematical abstractions only, and 
have no real existence. 
tric field, being a tension . . . . combined with an equal 
lateral pressure, and it is the action of this stress that causes 
electrified conductors to move, or strain them Thus 


& charged soap bubble is subjected to an external radial 
tension, and therefore expands.“ f It is an ether stress that 


moves electric tramway cars and telegraph instruments. 


Lord Kelvin’s contributions to this theory have been 


directed chiefly to working out hypotheses of a constitution 


of the ether. A striking example of the tendency of science: 


to simplify as it develops is to be found in the redaction of 
the number of ethers which are needed to satisfy the 
physicist. 

The first ether that was invented seems to have had 
nothing to do but to fill allspace. This was the outcome of 
the dogma * Nature abhors a vacuum.” According to a 
curiously limited idea of space held by Descartes, two bodies 
must either be in contact or separated; if in contact, there 
is nothing between them, but if separated there must be 
something between them ; if all known substances are re- 
moved, there must be something left; the name of this 
something was ether. But early science was not content 


with one ether ; there was an ether for the planets to swim- 


in, another acted a8 an electric atmosphere, another to con- 
vey magnetic effluvia, another to convey sensations from one 
part of the body to another, and space soon became filled 
several times over with ethers, and, in medical science, the 
human body was filled with “spirits” and ** humours.” 


According to Clerk Maxwell’s electro-magnetic theory of 
light, the sensation of light is produced by means of a dis- 


turbance in the ether which is identical with the disturbance 
which is associated with electro-magnetic action. ‘ To 
fill all space with a new medium,” wrote Maxwell, 
“ whenever any new phenomenon is to be explained, is by no 


means philosophical, but if the study of two different 


branches of science has independently suggested the idea of 
a medium, and if the properties which must be attributed to 
the medium in order to account for electro-magnetic phe- 
nomena, are of the same kind as thore which we attribute to 
the luminiferous medium in order to account for the 
phenomena of light, the evidence of the physical existence of 
the mediam will be considerably strengthened. But the 
properties of bodies are capable of quantitative measurement. 


We therefore obtain the numerical value of some property of 


the medium, such as the velocity with which a disturbance 


is propagated through it, which can be calculated from 


electro-magnetic experiments, and observed directly in the 
case of light. If it should be found that the velocity of 
propogation of electro-magnetic disturbances is the same as 
the velocity of light, and this not only in air, but in other 
transparent media, we shall have strong reasons for be- 
lieving that light is an electro-magnetic phenomenon, and 
that a combination of the optical with the electrical evidence 
will produce a conviction of the reality of the medium, 
similar to that which we obtain, in the case of other kinds 
of matter, from the combined evidence of the senses.” 
Clerk Maxwell here speaks of two velocities, one which can 
be calculated from electro-magnetic experiments,” and the 
other, in the case of light, “observed dircctly.” Fifteen 
years later, Hertz actually observed directly the velocity of 
electro-magnetic disturbances, and gave indisputable proof 
of the soundness of Maxwell’s theory, and of the electro- - 
magnetic nature of light, or for those who still want to 
know—W hat, is electricity ?—the optical nature of electro- 
magnetism, 

“Starting from reat,” wrote Hertz, “the interior of all 
bodies, including the free ether, can experience disturbances 
Which we denote as electrical, and others which we denote 
J ( MN 


* “ Electricity and Magnetism,” Vol. i., p. 127. 
T Electrician, Vol. xxvii., p. 353. d 
+ Clerk Maxwell, “ Electricity and Magnetism,” Vol. ii., p. 333. 


What is real is a stress in the elec- 


as magnetic. The nature of these changes of state we do 
not know, but only the phenomena which their presence 
causes. Regarding these latter as known, we can with their 
aid determine the geometrical relations of the changes of 
state themselves.” * Our ignorance of the nature of these 
changes of state or disturbances to which Hertz alludes is 
the result of our ignorance of the structure of the ether. 


If elasticity, incompressibility and rigidity were all that 


were required of the ether, a stiff but easily permeable jelly 
would do, and basing our concepts on our experience with 
ordinary jellies, we ought without much difficulty to be able 
to imagine the directions of the actual displacements, 
though there would be no clue to their magnitude. But 
the mathematician is not fettered by the imagination, and 
he can rig his formule, unfurl his equations, and sail out 
into the sea of mathematical analysis. He employs no 
speculations or arguments; when he is well under way he 
will not even use the language of words, but his rigorous 
work will be expressed in symbols. When the conditions 
of a dynamical problem are completely specified,” writes 
A. B. Basset in the introduction to his“ Physical Optics, 
„all the circumstances connected with the motion can be 
expressed in mathematical language, and equations obtained, 
which are sufficient for the solution of every conceivable 
problem; and if the number of equations obtained is in- 
sufficient, the specification is incomplete, or some necessary 
condition has been overlooked." Note the result! a number 
of equations. From the mathematical point of view, these 
are a complete result. But mathematicans are in a 
minority; there are some persons who, like Faraday, never 
knew any mathematics, in the narrow modern sense of the 
word; and some, like those who have no ear for music, are 
incapable of acquiring any useful knowledge of the higher 
mathematics, and there are others who have at one time 
studied, but through lack of practice have forgotten the 
algebraical rules of the game, and yet are intelligent enough 
to want to know something of the result expressed in lan- 
guage which Faraday would have understood. Many 
mathematicians are incapable of so expressing their results, 
but in the present case the conditions of the problem have 
only been given in the form of equations, and it is only fair 
that the result should appear in the same form. The 
mathematician will tell you “it is generally easier to master 
the elements of the infinitesimal calculus than to construct 
or follow proofs which aim at avoiding its use.“ f Did not 
Asop's stork say something of this kind to the hungry 
fox ? 

How very different is this:—*' I believe that there are 
very few mathematical explanations of phenomena which 
may not be given in quite ordinary language to people who 
have an ordinary amount of experience. In most cases the 
symbolical algebraic explanation must be given first by 
somebody, and then comes the time for its translation into 
ordinary language." 1 


ETHER STRESSES. 


Before going on to discuss the disturbances in the medium, 
that is, in the ether, a few observations must be made about 
this medium. The ether of the undulatory theory of light is 
not universally accepted by scientific men. Clerk Maxwell 
assumed it, Lord Kelvin has attempted to describe it, and it 
has served to enlarge our knowledge of light and other 
forms of radiant energy, but it has never met with much 
favour in Germany, and Helmholtz's views have, indeed, done 
something to shake the faith of Maxwell's disciples, although 
but little has been offered in return for that which is pro- 
posed to be abandoned. The ether of Maxwell and Lord 
Kelvin seems to be perfectly elastic, because, so far as’ 
astronomers can tell,it is perfectly transparent—that is to 
say, it transmite light millions upon millions of miles with no 
appreciable loss. It is far more rigid than steel, for it 
transmits vibrations with such great rapidity, or in other 
words, it rebounds very quickly when distorted. If there 
were vibrations of such frequency in a medium of steelor brass, 
they would be measured by millions and millions and millions 


* “ Electrical Waves," H. Hertz; translated by D. E. Jones. 

+ “The Alternate Current Transformer, J. A. Fleming, Vol. i., 
1st edition, p. 88. l i 

t “ Spinning Tops,” J. Perry, p. 69. 
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of ton’s action on a square inch of matter.”* Of its density 
we know little or nothing; Helmholtz preferred an im- 
ponderable ether ; all that is needed of the ether, we are 
assuming, is that its rigidity should be enormons in pro- 
portion to its density. It is probably nearly incompressible. 
Maxwell assumed that it is absolutely incompressible. If we 
allow that there may be a very slight amount of compressi- 
bility, we leave a basis for a theory of gravitation which is 


not instantaneous, but is transmitted at a speed vastly — 


greater than that of light.t This ether prevades all space, 
and cannot be removed at all by an air pump, but the 
ether in the interior of bodies, if indeed they are penetrated 
by it, differs somewhat in its properties from free ether. 
From one point of view it permeates all substances just as 
water permeates a jelly. It behaves as a solid. This is not 
the same as asserting that it is a solid. Here is the chief 
difficulty in the theory, for it is so yielding as to allow planets 
and even feathery comets to pass through it with no appre- 
ciable friction, or it passes through them as the sea passes 
through a net. Regarding it as a jelly, it must be 
remembered that a jelly may be thinned with the addition of 
water and yet remain a jelly in its physical properties, until 
it is difficult to distinguish it from water. Lord Kelvin has 
given an admirable solution to this difficulty by comparing 
it with the properties of pitch. Pitch is a brittle elastic 
solid, as far as rapid disturbances are concerned. If suddenly 
bent it breaks with a glassy fracture. A bell may be 
made out of pitch. Even a warm stick of pitch 
which can be slowly bent in the hand will transmit 
the vibrations of a tuning fork, say, 250 to 1,000 
per second, excellently. But for slow disturbances, 
pitch, at ordinary temperatures, behaves like a fluid; 
a bullet will sink through it, and a cork will slowly float up 
through it in the course of several months, The force is 
small, the resistance to be overcome is small, and the speed 
is small, The value of this analogy is slight, and by no 
means convincing, unless we consider the figures which Lord 
Kelvin gives. What is the law of the resistance? It 
clearly depends on time. "The cork slowly in the course of 
a year works its way up through 2 in. of that substance ; 
give it one or two thousand years to do it, and the resistance 
will be enormously less ; thus the motion of a cork or bullet 
at the rate of 1 in. in 2,000 years, may be compared 
with that of the earth, moving at the rate of six times 93 
million miles a year, or 19 miles per second through the 
luminiferous ether; but when we can actually have before 
us a thing e'astic like jelly, and yielding like pitch, surely 
we have a large and solid ground for our faith in the 
speculative hypothesis of an elastic luminiferous ether, which 
constitutes the wave theory of light." 1 


(To be continued.) 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. Tompson & Co., Electrica] Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whem all 
inquiries should be addressed. 


18,169. “Improvements in electric apparatus for the propulsion of railway 
and other vehicles." C. H. Merz. August 18th. 

18,1172. *'Proceeding to manufacture the active mass of electrodes for lead 
accumulators.” F. W.ScHMIDT-ALTWEGG, August 18th. 

18,178. An electric ladder." A.G. WHITNEY. August 18th. 

18,174. “Electric earthing device and main, or other circuit cut-out.” A. J. 
Beaumont. Dated August 19th. 

18,188. '*An improvement in starters and controllers for electric motors.“ 
H. S. NowrLL. Dated August 19th. 

18,226. “An improved apparatus for indicating the presence of leaks on 
electric circuits.” R.J. BoTT. August 19th. 

18,228. ‘Improvements in electric switches.” 
Electric Company, United States.) August 19th. 

18,229. "Improvements relating to field coils for dynamo-electric machines." 
H. H. Lake. (General Electric Company, United States.) August 19th. 

18,290. ‘Improvements relating to devices for making and breaking electric 
circuits.” H. H. Lane. (General Electric Company, United States.) August 19th, 


H. H. Laxs. (General 


* “ Popular Lectures and Addresees,” Lord Kelvin. Vol. i., p. 334. 
+ “It seems, therefore, not unlikely that in discussing purely elec- 
tromagnetic speculations, one may be within a stone's throw of the 


explanation of gravitation all the time.” O. Heaviside, “ Elec- 


trical Papers,” Vol. ii., p. 528. 
t Sir W. Thomson, Popular Lectures and Addresses,” Vol. i, 


p. 354. 


18,2468. Improvements in and relating to electric switches a TEE 
D. R. B&oADBENT. August 19th. ing nd the like, 


18,279. “Improvements in electric tramcars." J. A. Dx Mackpo. August 20th, 


18,816. “Improvements in electiic circuit breakers.” TRR Bniris 
BB Company, LIMITED. (J. J. Wood, United States.) August 
Toth. 

18,817. ‘Improvements in electric arc lamps.“ Tus Bnirisg THOMSON- 


Houston Company, Limitep. (J. J. Wood, United States.) August 20th. 


18,818. ''Improvemen!s io means for varying the voltage of delta connected 
lyphase electric circuits." TRE BnnisH THomsox-Hoveton Company, 


; TED, (A. H. Armstrong and J. E. Woodbridge, United States.) August 
18,819. “Improvements in electric arc lemps.” Tar Bnrrisu THONSOX. 


Hovston Company, LixiTkp. (R. Fleming, United States.) August 20th. 


18,850. “Improvements in controllers for electric motors." TRR Britis 
5 COMPANY, LiwrTERD. (E. F. Dutton, United States.) August 


18,821. ‘Improvements in systems of electrical distribution.“ Tar 
British THomson-Hocston Company, Limiten. (C. W. Stone, United States.) 
August 20th. i 

18.3822. Imfrovements in fuse'ess rosettes for electric circuits.” Tur 


British THoMsoN-HovsTON Company, LIMITED. 
States.) August 20th. 


18,£23. ‘*Improvements in lightning arresters.” TRT Britis THomsos- 
Hovstow Company, LiwiTED. (T. J. Johnston, United States.) August 20th. 

18,324. ‘‘Improvements in systems of dynamo-electric machines.” Tar 
British THomwson-Houston Company, LIMITED. (F. H. Jeannin, United 
States) August 20th. 

18,825. ‘* Improvements in method of winding coils.” THe BRrTISH THomsox- 
Houston Company, LIMITED. (J. W. Lundekog, United States. August 20ch. 

18,8:6. ‘Improvements in means for preventing creeping of electric meters.“ 
THE British THomson-Houston Company, LiMiTED. (A. D. Bunt, United 
States.) August 20th. ; 


18,327. Improvements in starting devices for electric motors." Tux 
Bnir;isH TnHoxsoN-HovsTON CoMPANY, LIMITED. (R. H. Read, United States.) 
August 28th. ; 

18,328. “Improvements in systems of motor control.” Tax Bxrrisn 
THomson-Houston Company, Limitep, (F. E. Case, United States.) August 


(T. J. Johnston, United 


20th 


15,229. “Improvements in operating dynamo-electric machines." Tar 
BnirisH THomson-Hots10n COMPANY, LIMITED. (F. H. Jeannin, United States.) 
Augu t 20th. 

18,380. *'Improvements relatirg to armatures for dyns mo- electrie macbines." 
THE BRITISH THomson-Houston CoMPANY, LIMITED. (H. G. Reist, United 
States.) August 20th. 


18,331. Improve ments in means for regulating dynamo-electric machines." 
THE BRITISH THomson-Houston Company, LIMITED. (C. R. McKay, United 
States.) August 20th. 


14,334. “Improvements in or relating to electric switches.“ G. W. PARTRIDGE. 
August 20th. 


18,311. ‘Improvements in telephone installations having a central micro- 
phone battery." Siemexs Bros. & Co., LIMITED., (Siemens & Halske Aktien- 
Gesellschaft, Germany.) August 20th. (Complete.) 

18,372. “ Improved method of and means for actuating by electricity tbe 
points of electric tramway rails and the points of the overhead wire.“ J. F. 
Woop. August 21st. 


18,420. Improved electric heater for liquid.” F. H. Brices. August st. 


18,441. “An improved jcint for broken trolley wires and the like." H.N. 
THoMmas. August 21st. 


18,461. ' Improvements in and relating to portable incandescent electric 
lamps or torches.” G. PEamsowN. August 22nd. 


18,464. “ An improved apparatus or device for use in epplying bituminous or 
similar composition to conduits for electric cables, or to drain-pipes or like 
goods, to torm jointing 1icgs thereon." W. Oates and H. L. Rork. 
August 22nd. 

18,465. Improvements in electric igniting apparatus for automobiles and 
the like.“ V. KLEMENT. August 22nd. (Complete.) 

18,469. ‘Improvements in or connected with the electric lighting of trains.“ 
J. G. W. ALDRIDGE and A. W. RANKEN. August 22nd. 

18,523. Improvements in trolley arms for electrical traction by overhead 
wire." H.OrrivkR. August 28rd. 

18,532, “Improvements in china frames for branching electiic wire con. 
ductors.” E. KELLERER. August 23rd. 

18552. ‘Improvements in or relating to electrical ship log apparatus.“ 
T. F. WALkEgR and T. 8. WALKER. August Mrd. 

18.575. “Improvements in or relating to the electro-deposition of zinc." 
H. FEITH. August 23rd. 

18.580. Improvements in telegraphic dd agite for double transmission by 
pulsatory and continuous currents." W. L. Wise. (A. C. Crehore, Uni 
States.) August 23rd. 


18,5:6. “Improvements in electric fuses or cut-outs.” 
August 28rd. 


H. L. Monse., 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 322, High Holborn, W.C., and at Liverpool, price, post free, %. 
(in stamps). - 


12,490. “Improvements ia brake or rorerding moohanism." W. Fairweather. 
(Srocker-Wheeler Company, U.S.A.) Dated July 10th, 1900. A brake for electric 
motors and other machinery is so constructed thet the brake strap may be 
anchored at either end,and applied by a pull at the other end, the brake whee! 
itself determining which end shall be anchored, and which end shall be pulled, 
in accordance with its direction of rotation. 8 claims. 


12,434. “improvements rela the manufactere ef carhon for electrical 


ting te 
` and ether „ M. M. Lake. (W. J. . A. Kaafhold, and T. Reel.) 
8 Lake. (W. J. Burke, M. A 


l 900. Anthracite coal is coked in a closed vessel by heatin 
until all inflammable gases have ceased to come off. The coal is covered wit 
a layer of paper, &c., surmounted by a layer of clay. The coal before coking, or 
the carbon obtained, is treated toshape it into the necessary form for electric 
pencils, brushes, electrodes or contacts, and is applicable also for use in electric 
furnaces, and for heating by electricity. The powdered carbon may be used 
instead of graphite for facing moulds in metal casing. 4 claims. 


12,600. ‘Improvements relating te the separation of mixed granular or puiverised 
substances.” E. Gates. Bated 301; 12th, 1900. Relates to the separation of 
mixed granular or pulverized substances in accordance with their degree of 
electrostatic capacity, or of diamagnetic susceptibility, The B one is applic 
able, for example, in the separation of particles of gold from placer sand. The 
sand falls in a shower from a hopper connected to one terminal of a Wimshursi 
or like machine. The receiving hoppers are connected to the other terminal, 
and the metallic particles are diverted from the main stream into one or other 
of the hoppers by repulsion from, or attraction to, an intermediate pole con- 
nected to either of the terminals of the machine, In another epparatus the 
stream descends through a air-gap between the poles of an electro-magnet, an 
the repulsion of the diamagnetic field is increased by the electrostatic charg: 
due to the connection of the hopper with one of the terminals of & Wienen 
machine. The receiving hoppers are connected to the other terminal, the 
sand being received in one hopper, and the gold in the other. 3 claims. 
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BRITISH POWER. 


Ir is a remarkable fact that whilst the latest successes 
of America or Germany, and their most up-to-date 
methods and labour-saving systems, are matters of common 
in crass ignorance of the 
equal, or greater, progress that is being made in our 
own little country. S 

Our leading professors and experts return from their 
triumphal marches on the Continent, not only full of 
American and German ideas, but literally so overflowing 
with ignorance of what is being done in their own country 
as to seriously tell an audience of British electrical engineers 
that they scarcely know the meaning of the term “ three- 
phase"; that liquid motor-starting resistances are practically 
unknown in this country: and other equally edifying pieces 
of information. It is with the object of laying before our 
clientéle some idea of what has been, and is being, done in 
the matter of electric power work in this despised country, 
that this special Electric Power number is issued. 

There can be no doubt that the era of electrical power has 
now fairly dawned, an era that is destined not only to mark 
as great a change in our industrial methods as was brought 
about by the advent of what is called the “steam age," but 
to witness the removal of some of the disadvantages which 
the general adoption of steam power has brought in its train. 
Concentration and overcrowding are among the drawbacks 
with which the “steam age" is credited, and these, it is 
hoped, will be to some extent mitigated by the general dis- 
tribution of electric power supply mains, and cheap means of 
locomotion. 

Some eight or ten years ago several papers were read 
before engineering societies—papers which have since 
become almost classics—dealing with the remarkable 
economy of electrical methods of driving, as compared with 
Tables were published of tests 
carried out in a number of engineering works; tests which 
showed the actual mechanical losses in transmitting the power 
from the engines to the tools, as high in some cases as 80 per 
cent. That is to say, for every 100 K. p. indicated by the 
engines, but 20 H.P. was usefully employed, the remainder 
being absorbed by shafting, belting, &c. It is worth remem- 
bering that these tests were carried out in American 
works, where workshop methods are generally suoposed to 


be so very far in advance of our own. Independent 
tests carried out in this country served to con- 
firm the fact that, generally speaking, the energy lost in 
the average works exceeded that usefully turned to account, 
Nor were such losses confined to systems of shafting and 
gearing; they were equalled, and often surpassed, in 
shipyards, where the power was transmitted through long 
lengths of steam  pipe—frequently uncovered—to inde- 
pendent engines scattered at widely distant points. 

Since that time, and especially during the last few years, 
enormous strides have been made in the direction of electric 
power application in our shipyards and engine works. In another 
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column a description will be found, for example, of the electric 
equipment in a Clyde shipyard ; and it is not drawing the 
long bow to say that there is scarcely a shipyard of any 
importance on the north bank of the Tyne in which electric 
driving is not in use, wholly or partially. On the Wear, 
the Tees, at the Hartlepools and on the Clyde, electrical 
methods are gradually superseding the older forms. 


Many of the yards on the north side of the Tyne derive : 


their energy from the mains of the Newcastle Electric 
Supply Company, which has now such a good station load 
factor, that the works cost per unit generated is said to be 
below 6:37d. The County of Durham Electrical Power 
Distribution Company hopes to do as well on the south side 
from the Gateshead power station. Whether either or both 
companies will eventually be able to supply energy at such a 
low cost as to induce Messrs. Palmer's and Messrs. Swan and 
Hunter to shut down their own generating stations remains 
to be seen. 

The success of the Newcastle Company is pointed to for 
the encouragement of capitaliste by the numerous electric 
power companies which are springing up all over the 
country ; but the conditions are not quite parallel. The whole 
of the shipyards and engineering works supplied by the 
Newcastle Company on Tyneside are situated in one line, 
extending about five miles on each side of the generating 
station, whereas with many of the power companies the 
consumers will be scattered over areas ranging from 100 to 
over 1,000 square miles. Some of these companies are handi- 
capped by being shut out of the best districts in their areas ; 
thus the Yorkshire Company cannot touch the charmed 
circles around some of the chief manufacturing and indus- 
trial cities in that county, yet even with these restrictions 
the company hopes to reap a rich harvest. 

Notwithstanding these and other public supply schemes, 
there is still room for the isolated power plant installation, 
which, properly designed, has a very high load factor. We 
have already referred to isolated plants in the Tyneside 
district, and in our description of the “ Electric. Driving 
at a Bedford Engineering Works," it will be noted that 
energy is not in this case taken from the Bedford Cor- 
poration supply mains, but that a special generating plant 
has been put down, including boilers, engines and dynamos. 
The power load factor is 55°6 per cent., and the total load 
factor, including lighting, 47:5 per cent. We learn that 
400 tons of coal per annum are saved as a result of the 
conversion to electrical driving, but the total cost per unit 


. ig not stated. The works cost at the Dedford municipal 
station is 2°22d. per unit, which probably exceeds the total. 


cost at the engineering works described. 

At Messrs. R. & W. Watson’s paper mill, the generating 
plant has, at present, a capacity of 600 kw., and the weekly 
consumption is 29,380 units. The total cost, including 10 
per cent. for interest and depreciation, is said to be about 
fd. per unit. A figure of this order would not leave much 
profit to a power company with a lower load factor, and 
with losses in transmission, und interest and depreciation 
on cables to provide for. Evidently such companies will 
have to be content for the present with the smaller and less 
profitable consumers. 

The growth of motor work has produced a marked change 
in the general design and details of construction of 
dynamos and motors and switch-gear. This is due both to 
the greater mechanical stresses which the variableness of 
the load throws upon the machines, and to the increased 
voltages which have been rendered necessary by the large 
powers transmitted. The smooth -cored armature has 
gradually given place to the slotted-core, the Gramme ring 
to the drum, and the bipolar to the multipolar, and for 
small and medium powers the open-type motor is now super- 
geded by the enclosed form. Many and various designs of 
pole-pieces and special windings have been introduced 
to overcome field distortion, and the carbon brush, 
with or without a copper centre, has almost entirely 


superseded the plain copper brush. All these points are 
well exemplified in the succeeding special articles. Nor ig 
it in dynamo and motor details only that great changes have 
been rendered necessary, but engines which are employed for 
dynamo driving, for power purposes, have undergone sundry 
modifications with a view to maintaining constancy of speed 
with a widely varying load. Thus, in the articles on the power 
equipments at the Westinghouse works, at Messrs. J. & P. 
Howard’s works, and at the Bradford Colliery, reference is 
made to the heavy fly-wheels. At the Bedford works 
(J. & F. Howard’s) the 250-1. H.P. engine, running at 350 
revolutions per minute, has a fly-wheel weighing 24 tons, 
with a diameter of 4 ft. 6 in. As the dynamo is 
of the six-pole type. its armature will add appreciably 
to the fly-wheel effect. This extra fly-wheeling, com- 
bined with throttle governing, is one of the main 
features which distinguish an engine for power work 
from one intended for a lighting load only. 

The marked economy and increased efficiency of electric 
driving over all other known forms of motive powe 
have tended to raise the standards of efficiency 
and economy all round, and  engineer-managers ar 
ever on the look-out for undiscovered and unsuspected 
sources of loss that may be diverted into profitable 
economical channels. Whilst we are not over-endowed 
by nature in the matter of water-power, and can only 
look with envy at such large schemes as that (described 
on pp. 463—5) of the Rhone Power Company, at St. Maurice, 
we are not wholly deficient in this respect, and interesting 
accounts of small water-power installations, at Blaenau 
Festiniog, in North Wales, and at Frongoch, in Cardigan- 


Shire, are given in the pages which follow. There is, more- 


ever, a larger number of water-power installations in this 
country than is commonly supposed, albeit they are of com- 
paratively small powers, 

Still, other sources of power are running to waste, which, 
if utilised economically, would produce more than sufficient 
electrical energy to provide light and drive the machinery 
in all our large ironworks. We refer to blast furnace sas. 
In other portions of this issue we give some account 
of what has already been done in this direction. — Although, 
when compared with coal or producer gas, the gas given 
off at the blast furnace month is of poor quality, 90 
to 120 cubic ft. per hour will develop in a gas engine 
] I. H. b., and engines of upwards of 1,000 J. H. T. have been 
made. It is computed that out of 600 blast furnaces 
in the United Kingdom, 300 are continually in blast, 
giving off hourly over 91,000,000 cubic ft. of gas 
Assuming a rate of consumption as high as 125 cubic ft 
per hour per I. H. p., it is seen that here is a source of energy, 
largely running to waste, capable of producing in properly 
designed gas engines upwards of 728,000 1.H.P. continuously. 
The managers of blast furnace works need educating up to 
the possibilities of. electric motors, not, only for machine-tool 
driving, but for the transport of materials, as at present 
many consider that when they have utilised the gas to drive 
the blowers and heat the stoves, they have not only done 
well, but have done all that is possible. 

It will be sufficient to remind our readers that the Darwen 
tramway system is run by power generated from town's refuse 
and that several small towns generate practically the whole of 
their electric energy for public supply from the same source 
to illustrate the fact that there are still other worlds o 
potential energy to conquer and turn to kinetic account. 

Other articles in this issue deal with power work in 
Switzerland, Australia and elsewhere; whilst directing 
attention to these, as we ought to neglect no oppor- 
tunity of profiting by the experience of others, we desire 
more especially to emphasise the importance of the work 
that is being done in our own country. We feel 
sure that a study of this issue will be of interel 
and profit, not only to electrical engineers and contractor 
generally, but to those manufacturers and works managers 
whose commercial instincts prompt them to keep abreast of 
the times in matters electrical. May we also hope that som 
of the articles herein may be the means of informing at 
reforming others who invariably put the blind eye to the big 
end of the telescope when the work done in their own country 
is concerned, but who are ever ready to blow the America 
or German trumpet for the stranger over the way. 
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THE ELECTRICAL DRIVING OF 
MACHINERY: ITS ECONOMY AND ADVAN- 
TAGES. 


By FRANK BROADBENT, M. I. EE. 


Ox taming over some old notes on motor driving, in search 
of illustrations for this article, the following entries seemed 


9 $:— 

I. . National Arms Factory, Liege. Short straight lines 
of shafting driven by independent motors. No main lines 
of chufting used. | 

“ Result.—Power required per rifle per day is less than 
half that in any similar factory using mechanical trans- 
mission, viz., 14 H.P. per rifle, as against 34 n.p." 

3. “Royal Arms Factory, Liège: Electric generating 
plant put down, and independent engines replaced by electric 
motors." E 


m. 

“ Resulf.—Coal bill reduced to one-third.” 

3. “Compagnie Vieille Montagne, Belgium. Mechanical 
transmission replaced by electrical." 

“ Resul(,. —230 stokers and engineers dispensed with." 

5. Forest & Co., St. Etienne. A factory containing 
100 looms for weaving quadruple and sextuple plushes, 
ribbons, &c. Each loom driven by a separate motor 
varying from 3rd to 1u.p. The warping, cutting, glossing 
and printing machinery all electrically-driven. Same 
dynamos supply both lighting and power circuits.” ` 

* Remarks.—The initial cost was no more than would 
have been necessary for complete outfit of shafting, &c., 
for mechanical driving. The lightness of the shops, absence 
of overhead belting, economy in transmission, more uniform 
and gentle movement, dnd better control of machinery are 
points which all tell in favour of electrical driving." 

8. *Baldwin's Locomotive Works, Philadelphia. On 
electric travelling cranes being erected, wheels which formerly 
necessitated a dozen men, were manipulated by two men." 

12. “Siemens Broe., Woolwich. Electrical driving 
throughout the works. About 1,200 H.P. used.?“ 

“ Result.—2A saving of 3,000 tons of coal a year, and the 
wages of six stokers and engineers." 

14. *Dorman, Long & Co. Portion of works changed 
over to electrical driving." 

* Resulf—Two boilers and six engines dispensed with, 
and all labour connected therewith, and a saving of 1,500 
tons of coal a year. System being extended." 

17. “Cambois Colliery, Northumberland. Seven motors 
of 8 H. p. each, driving underground pumps, replacing endless 
wire-rope transmission.” ` 

“ Rlesult.— Annual coal consumption reduced from 1,500 
tons to 450 tons. The labour of two men and two boys 
dispensed with. Total annual saving about £1,000.” 

The, notes, from which the above examples are abstracted, 
were made at a time when the advantages of driving 


machinery by electricity were little appreciated in this 


country; and it was necessary to borrow largely from 

Ameriean and Continental practice to show British manufac- 

tarers what could be done in this direction. | 
There is no need nowadays to go out of our own country 


for illustrations, although it is an exceedingly difficult. 


matter to obtain reliable figures as to costs of working, or of 
savings effected. There can, however, be no question as 
to the efficiency and economy of a well-engineered scheme 
of driving by electro-motors. | : 

Of course, there is another side of the picture to look at. 
Such immense economies ás are shown in the preceding 
examples are, in many cases, due as much to the bad—the 
shockingly bad—mechanical systems replaced, as to the 
undoubted excellence of electrical methods. 

It is no uncommon thing to find that in old works, shafting 
and belting absorb from 50 per cent. to 80 per cent. of the 
total power generated, and that in shipyards, auxiliary 


engines, with their long lengths of exposed piping, consume - 


100 lbe. of steam and upwards, per brake horse-power per hour. 
Obviously it does not take much to beat a system of this 
nature. Not that a mechanical system of driving is 
necessartly inefficient, but it is inelastic. As machine after 
machine is added to a works, shafts, bearings and hangers 

80 Strained and twisted, that the wonder sometimes 


is, not that they absorb so much power, but that they stand 
it at TA Originally, the shafting may have been efficient 
enough. | 

An electric system, on the other hand, is perfectly elastic ; 
motors can be added from timeto time without in any way 
affecting the efficiency; machines can ba put in positions 
which would be impossible if they were driven by belting 
and shafting, and a degree of control over individual 
machines is possible, which no other system can touch. 

The publication of the extraordinary savings that a change 
from mechanical to electrical driving has effected in various 
places, has, perhaps not, unnaturally, created the impression 
in that section of the public mind which always rushes to 
extremes, that the electric motor is, under every circum- 
stance, more efficient than a steam, gas, oil, or any other 
kind of engine ; and that the mere exchange of an engine 
for a motor will result in untold economies. 

And, so long as human nature is what it is, the demands 
of the credulous will be ever met by the supplies of the 
charlatan ; and motors will be set up to do the impossible— _ 
that is, to effect economies, when the least smattering of engi- 


. neering knowledge is sufficient to prove that the results, 


from the commercial point of view, will be for the worse 
instead of the better. 

But the credulity of the lay mind in matters pertaining 
to electricity may, to some extent, be condoned, when we 


‘hear engineers, carried away by an excess of enthusiasm, 


predicting not only the electrical driving of all cotton 
factories in the near future, but that each spindle will be 
driven by its own motor! Now, the driving of cotton 
factories— but, as Kipling sayr, “ that is another story.“ 

Not long ago the writer was called in to explain why a 
recently-installed motor, driving four small machines colour 
grinders—cost twice as much for energy as steam driving 
formerly did. l 

The price of electricity had something to do with the case, 
but not more than the bad engineering. The motor bad 
merely replaced a belt from the main shaft, and the power 
before reaching its destination was transmitted through two 
intermediate shafts (between the motor and the machines), 
two belts, and a heavy vertical chain gear. 

The power absorbed when doing no work at all was 7 KW., 
full load taking 17 kw. That is to say, the machines took 
10 Kw. and the shafting and motor 7 kw. So it cost the 
proprietors—at 24d. a unit—1$. 54d. an hour to drive shaft- 
ing alone. | 

On the basis of a 50 hours’ week and 50 working weeks 
per annum, the annual cost of wasted energy would have 
been £182, which, capitalised at 5 per cent., represents the 
equivalent of £3,640. And this, forsooth, is called elec- 
trical engineering ! 

The £182 is not the whole cost, for to this must be added 
the interest and depreciation on the unprofitable portion of 
the installation. : 

If instead of one 20-H.P. motor four medium-speed 


motors of 8-H. P. each had been supplied, each geared up to 


one machine, the initial cost would have been 
increased by about £100, which at 8 per cent. equals 
£8 per annum for interest and depreciation on the 
extra capital outlay, instead of £182 run to waste. 
The energy consumed per machine would have been slightly - 
increased owing to the loss in the gearing, and the somewhat 
lower efficiency of the motors, but as the machines work 
intermittently only, the loss from this source would have 
been but a small fraction of the original shafting loss. 

Examples of this kind might easily be multiplied ad 
nauseam, but this should suffice to emphasise the necessity 
of carefully studying all the conditions before deciding any 
question of motor driving. To put down a motor that wiil 
cost more for energy than the motive power it has replaced, 
doing the same work, is not only bad engineering, but very 
bad business. 

The fact must never be overlooked, that electricity, genc- 
rated by steam-power, must necessarily be dearer, at the 
generator, than the steam-power itself. It is only in the 
method of transmission and application that electricity scores ; 
only by getting it right up to the tool or machine, avoidinz 
all unnecessary losses in transit, can we secure the highest 
economy and beat commercially every other method of 
driving. 
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` printing works, and here, undoubtedly, th 
is to drive each letter-press or litho. machine by a separate 
. motor. The machines are so frequently started and stopped, 
that in a works of any magnitude, the energy lost in shaft- 


a- 


D »——————————À—————————Á— ÉÁAÀ— n RR 


412 = THE ELECTRICAL REVIEW. [Vol 51. No 1294, Seerneizn 12, 109, 


m -—————— A! — BÓ — Ü—À—P€ AAA E AA P 9999///ld Y 


The ease with which the sub-division of electric power 
can be accomplished, and the ability to connect a motor 
right up to-the.machine it is desired to drive, not only 
permits great economies to be effected, but gives such a com- 
plete control over individual machines that tbe output or 
turnover can be. also greatly augmented with little or no 
addition to staading charges. 

Fig. 1 is an interesting curve, by Crocker, showing the 
relation between the useful and wasted work in a factory 
tested by him. It is seen that tests were made every quarter 
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of an hour during a full working day, and whilst the power 
actually used in the machines varies from about 8 to 18 H.P., 
the losses in engine and shafting remain constant at about 
33 H.P. 

From these figures, the efficiency of the whole system 
works out at under 20 per cent. at the lower power, and 35 
per cent. at the higher ; that is, there is 80 per cent. wasted 
in the one case, and 65 per cent. in the other, the mean lors 
being about midway between these figures. 

Fig. 2 shows the approximate results that a change to 
electric driving would effect, assuming electricity to be 
generated at the works by means of a coupled plant. 

In the first place, it is seen that the engine and boiler 
power need be only 30 instead of 50 U. P., and in the second 
place, that, whilst the total losses in engine, dynamo, cables, 
and motors are under 35 per cent. at full load, giving an 
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efficiency of 65 per cent., the loss is not a practically constant 
quantity as in the case of mechanical tranemission, but 
At no load, the motor and cable 
losses disappear entirely, and both engine and dynamo losses 


varies with the load. 


are reduced somewhat. " 


If the engine and dynamo. be dispensed with, and elec- 
trical energy taken from a supply main, then the only Josses 
are those in the motors and cables, and there vary with the 


power taken. 


Sub-division is, perhaps, carried to its highest point in a 


\ 


e correct practice 


ing in a belt-driven works must be considerably more than 
the energy usefully employed in printing. 

But economy in energy is not the only advantage gained 
in such works. The absence of overhead belting and shaft- 
ing, -which, besides casting shadows on the forme, and 
darkening the place generally, throws down an objectionable 
quantity of dust, is no inconsiderable gain. 3 

Then the even turning and complete speed control result. 
in almost entire absence of wasters, and.in increased output 
per machine, This increased output, in some works, amounts 
to fully 25 per cent., and as standing charges remain prac- 
tically the same, the extra profit made in a large works must 
be considerable.; when this is properly credited to electric 
driving, the economy of the system is seen to be far more 
than is represented by the mere saving of energy. 

It may not be quite obvious how this extra turnover comes 
about. It is due to the much greater range of speed 
obtainable with electrical driving. In a mechanical system, 
the machines are usually driven by belts from the ordinary 
three-step cone pulleys, giving three possible speeds. The 
top and bottom speeds are the least used, most of the work 
being done on the middle speed. This, of course, depends 
upon the class of work done. For very light formes, the top 
speeds are used; and for heavy formes the lowest. If it were 


possible to keep one machine always on one class of work, 
speed variation would not be of such importance, but, 


this is impracticable. The speed is limited practically 
by the rapidity with which the attendants can feed 
the paper, and this again depends upon the size. In 
the case of a demy letterpress, 2,000 impressions an hour 
would be considered good feeding, and from 1,400 to 1,500 
in the case of a quad crown size. 

If the nature of the forme is such that the top speed is 
too fast, there is nothing for it, in the belt-driving system, 
bat to run on the middle speed, although an intermediate 
speed between these would be quite suitable if it could be 
obtained. If a machine has to run all day—say, 9 hours 
at 1,500 impressions an hour, when it might, if arrange- 
ments permitted, run at 1,750, there is a loss of output for 
the day, amounting to 2,250 copies. And this is on one 
machine only. In a large works, therefore, it is obvious 
that the output is very materially restricted by the ordinary 
methods of belt driving. With motor driving there is no 
reasonable limit to the number of speeds that may be 
obtained, and in some controllers as many a8 60 steps are 
provided. Printers may say they do not require more than 
half a dozen speeds, but it is always advisable to provide for 
at least double this number, as, once a motor is fixed, the 
enormous advantages of speed control are soon appreciated, 
and the electrical engineer is then blamed for his want of 
foresight in not having provided more steps in the 
regulator. | 

Now, what is the most efficient system of control ? 
Clearly by field regulation entirely, ag this gives marumum 
efficiency of the motor at all speeds. But this is expensive; 
it means that for a variation of from balf to full speed the 
motor must be large enough for the full power at the lowest 
speed. Then it must have sufficient margin not to spark 
while developing ita maximum power at the top speed, when 
its field is weakest. 

The most inefficient method is by resistance in series, 8$ 


the same power is consumed whether the motor is doing 


half or fall load. Nor is this method satisfactory for other 
reasons, e.g., unless the motor has a good margin of power 
it wil be under-powered at the low speeds, owing to 
the loss in the regulating resistance; as the power 
demanded is not exactly proportional to the speed, owing to 
the mechanical losses in the machine. And, again, as the 
power required varies for different formes, the speeds will not 
always be the same on the same controller steps, necessitat- 
ing a larger resistance and more steps than might be sup- 
posed, besides misleading the machine attendant. It 18 
another case for compromise. It is found in practice that 
the most usual speeds are those between the middle and the 
top speed, the lowest speeds being used much less frequently. 
A very satisfactory and economical arrangement, therefore, 
is to wind the motor for the maximum power ab the 
middle speed, and speed vp by shunt regulation, and down 
by series regulation. | 
Another important point in this, as in all clases of 
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machines in which the load has a cyclic variation, is 
the prevention of sparking due to sudden field distortion. 
The current in the armature fluctuates very rapidly 
and through a wide range; in fact, a tramcar motor 
hes a comparatively easy life compared with that of a 
rinting press motor. It has been authoritatively stated that 
such is the variation, that at a part of the stroke the motor 
acts as a dynamo and puts current back into the line. This 
is, of course, from the nature of the case, improbable, as the 
motor cannot accelerate beyond its light load speed. To 
prevent aparking, it is a great help, indeed it is necessary in 
order to obtain the best results, to use compound-wound 
motors for this class of work. The series winding should 
produce from 20 per cent. to 30 per cent. of the total field, 
the precise amount depending upon the nature of the load. 
This, of course, causes the speed to vary somewhat with a vary- 
ing load, but for most purposes the variation is unimportant, 
and the advantages far outweigh this consideration. Notonly 
does the addition of the series winding stiffen the field just 
when it is most needed, and so tend to prevent sparking, but it 
keepe the motor up to its work, and levels the current curve 
somewhat. | 
These remarks apply with equal force to the driving of 


such tools as punching, notching, planing, stamping and 


shearing machines, guillotines, frame saws, rolling mille, and, 
in fact, any machine on which the work comes suddenly and 
periodically. ! 

Fig. 3 illustrates the form of power curve in a motor 
driving a shearing machine when shearing 4 in. and $ in. 
steel plates. The metor in this case was shunt-wound. The 
addition of series turns on the field would have reduced the 
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peaks a little, and additional fly-wheel power would have 
emoothed them out considerably, at the expense of increased 
light-load power. 

The question of fly-wheeling is one that deserves more 
attention than it has received ; there are some machines— 
such as printing machines, cranes, and the like—which need 
starting up quickly and stopping instantly, to which fly- 


Wheels cannot be applied; but there are many others to 


which extra fly-wheel-power would be of material assistance. 
But this also is a subject which must be left over for future 
consideration. 


THE UP-KEEP OF THE DIRECT CURRENT 


MOTOR AND ITS ACCESSORIES. 


By ALFRED H. MAYES. 


Ir would be difficnlt—in fact, in the opinion of the writer, 
impossible—to find a machine capable of transforming energy 
mto motion which can reasonably be compared with the 
irect current motor for simplicity of constraction, and for 
absence of those details likely to be the cause of trouble and 
breakdown. 
Compared with the steam, gas, or petrol engine, its fewness 
parts and simplicity of design are extremely marked, whilst 
for reliability, noiseless running and absence of wear and 


s It is undoubtedly far in front of all competitors. 


_ The amount of attention required by the electric motor 
is extremely small, bnt, unfortunately, in too many instances 


even this limited amount of supervision is not accorded it, 


and the motor is left entirely to take care of itself until some 
trifling irregularity, which might at its commencement have 
been put right ia a minute, develops into a serious fault. 
It is certain that users who employ a considerable number 
of motors would do well to retain the services of an expe- 
rienced man to look after them, and keep them in thorough 
running order. 


One man is sufficient to attend to the requirements of, say, 


20 average-sized motors and their accessories, and his wages 
would be saved many times over by the reduction in the 
amount annually required.for repairs, to say nothing of the 
saving effected in consequence of the absence of stoppages of 
the machinery. 

In the experience of the writer, the most serious and 
frequent causes of trouble to which a motor is liable are— 
first, overheating of the armature windings and consequent 
destruction of the insulation ; and secondly, severance of 
the field coil. 

The overheating of the armature windings is, of course, 
due to the passing of a current which is in excess of 
the carrying capscity of the conductors with which the 
armature is wound, and in the opinion of the writer, this 
prolific source of breakdown, entailing as it does repairs of a 
costly nature, and, when no spare armature is provided, an 
expensive stoppage of the machinery in addition, could be to 
a very large extent, if not entirely, prevented. 

The writer has always been a strong advocate for the use 
of carefully-tested fuses, and adopting the principle that 
* tbe strength of a chain is that of its weakest link," 
strongly maintains that when a suitable fuse of known 
capacity is provided, it is a practical impossibility to injure 
the armature of the motor by overheating. 

Of course, the value of this reasoning lies in the strictly 
correct interpretation of the phrase known capacity.” 

There is undoubtedly a widespread idea amongst electrical 
engineers that the fuse is an erratic piece of apparatus, given 
to playing strange pranks in the direction of coming into 
action when not required to do so, and of carrying unlimited 
currents at times instead cf exercising its true function of 
severing the circuit in ease of abnormal load. 

That some justification for the above impression exists is 
beyond dispute, but it cannot be correctly based upon any 
inherent defect of the apparatus itself; it really owes its 
origin to an insufficient appreciation, upon the part of those 
responsible, of the important bearing which details, small in 
themselves, have upon the ultimate carrying capacity of the 
apparatus as a whole. 

There are five principal factors governing the carrying 
capacity of a fuse :—(1) Cross-section of the fuse itself; 


(2) nature of metal used ; (3) length between the terminals ; : 


(4) the mass of metal contained in the terminals; (5) the 
temperature of the surrounding atmosphere. 

It 1s not sufficient, therefore, to rely upon such particulars 
as cross-section and nature of the metal only ; it is necessary 
to bear in mind also that an increase in length between the 
terminals will decrease the carrying capacity owing to the 
C? R effect, and also that the heavier the mass of metal con- 
tained in the terminals the greater will be the carrying 
capacity on account of the absorption of heat from the fuse 
into the terminals, from which it passes by radiation and 
conduction to the base of the apparatus. The variation in 
the temperature of the surrounding atmosphere is usually 
a negligible matter. 

It is, therefore, essential in standardising a system of 
reliable fuses for the tests to be taken upon the complete 
article as designed for commercial use, and not upon a tem- 
porary laboratory device. | | 

Given careful attention to the above requirements, there 


is no practical or theoretical reason why the actual time and 


current limit of a fuse should not be a known and definite 
quantity, and if every individual motor circuit were provided 


wich a tested fuse of this class, the costly mishap commonly 


called a burn-out would become a thing of the past. 

It is scarcely necessary to add that the replacement of fures 
when required must be in the hands of a responsible person, 
who is provided with a supply of the tested fuses in question. 

The next and less frequent cause of trouble, namely, 
severance of the field windings, is to a large extent a manu- 
factaring question, but as there are several points in the 
installation work which affect the matter, it will not be out 
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of place to devote some consideration to the subject in this 


article. 
The writer thinks that experience has shown dampness to 
be by far the most serious enemy which the field coils have 


to contend with, and to be responsible for more breakdowns: 


in this direction than any other cause. Careful examination of 
the damaged coils of many motors which have broken down 
after working for a length of time indamp situations has 


shown, from the appearance of the portions of wire attacked, 


that the dampness had gradually permeated thecotton covering, 
and go reduced its insulating properties that it was no longer 
capable of withstanding the difference’ of potential which 
exists between the various coils and layers of the winding. 

Care should, therefore, be taken to find a dry situation for 
the motor whenever circumstances will permit, and failing 
this the whole of the field coils should be treated with hot 
paraffin wax, preferably, of course, in the process of manu- 
facture, as a mere outward application will not give equally 
good results. | 

The remaining precaution to be taken is to see that the 
connections on the starting switch are such that the field 
coils are not subjected to any excessive strain owing to 
induced E.M.F. when opening the circuit. 
^ Owing to the high speed at which the average electric 
motor runs, the question of oiling the bearings becomes a 
point of the greatest importance, and this should be done at 
regular and stated times, the oil used being of a rather light 
character. | 

Most high-class motors are now guaranteed by the makers 
to run sparklessly at all loads, but this result, which is the 
outcome of many years of effort and experience on the part 
of the designers, may easily be entirely negatived by careless 
setting of the brushes by the person upon whom the duty 
devolves. 

Brush blocks composed of high conductivity carbon are 
‘now almost universally used, and it is absolutely necessary 
that these shall bear fairly and evenly upon the commutator, 
and also be so placed, that the positive and negative brushes 
are at opposite points of its circumference. 

After running for some time, the brushes will naturally 
become worn to a shape corresponding with the curve, and 
also the plane of the commutator, and their setting should 
e never be disturbed until wear renders it requisite to 

o so. ; 

Sparking is frequently caused by the brush blocks being 
insufficiently pressed into contact with the commutator by 
the adjustable spring gear provided for the purpose, 
especially in the case of the brushes on the lower side, as 
in many forms of gear the spring has to overcome the ten- 
` dency to bad contact caused by the weight of the brush and 
brush-holder, in addition to the usual vibrations. 

Lubrication of the commutator in any form the writer 

considers to be inadvisable, for clearly whatever substance is 
used must be of an insulating character, and it therefore 
amounts to placing a film of non-conducting matter between 
the brush block and the commutator ; in fact, just where a 
perfect electrical connection should exist. ‘ 
W ͤbat is required is that the face of the commutator, and 
also the wearing face of the brush, shall develop a perfectly 
smooth and glossy surface, and this they will do in a short 
time if all possible precautions are, taken to prevent 
sparking. m 

Turning to the accessories, we find of course that the 
apparatus upon which most of the work devolves is the 
starting switch, and consequently it is in that direction that 
the greatest amount of attention will be required in order to 
keep things in working order. 

The switch contacte will need attention from time to time, 
owing to the deterioration caused by the sparking, which 
cannot be entirely avoided however carefully the difference 
of potential between the different sections is distributed. 

The sparking can, however, be reduced to a minimum by 
careful design and construction, points which are unfor- 
tunately too often wanting in present-day starting switches, 

The contacts must be kept bright and clean by a liberal 
use of fine emery cloth, and, if required, the smooth file also, 
otherwise they will gradually become coated with a film of 
fused matter, and the roughness caused by the sparking 
will render it difficult to operate the switch. 

Especially is it necessary to keep the contacts smooth and 


clean in the case of the now almost universally-used auto- 
matic switches, as otherwise the friction caused by their rough 
condition may prove too great for the power of the pull-off 
spring, in which case the contact arm will come to reat 
before all the resistance is cut out; and this, if unobserved, 
may lead to the overheating and destruction of the resistance 
coils. 

Not only the contacts but the contact-maker fitted to the 
switch arm must be kept in good condition, and it may be 
here remarked that a block of high conductivity, hard 
carbon is the most, satisfactory form of contact maker, and 
will last for months without attention even under the most, 
gevere conditions of service. 7 

The block must be very firmly pressed down upon the 
contacts by means of adjustable springs fitted to the switch 
arm, and care must be taken that the electrical connection 
with the switch arm is sufficient to carry the current, in 
order that no local heating may occur. 

In the case of motors taking over 50 amperes at full load, 
the contact arm should be short-circuited when in the full-on 
position by an auxiliary device, as that is about the largest 
current which the switch centre, and also the contact maker, 
can be relied upon to carry continuously. 

It is also very advisable to occasionally inspect the 
terminals both on the starting switch and on the motor, in 
order to make sure that the lock nuts or set ecrews, a8 the 
case may be, are firmly gripping the cable ends, as these 
have a habit of gradually working loose on account of vibra- 
tion and other causes. 

When such devices as overload preventers and circuit- 
breakers are employed, it is absolutely, essential that they 
shall be carefully tested at frequent intervals, and the 
rubbing surfaces and moving parts be kept perfectly clean 
and in free working order, as a very slight amount of undue 
friction, caused by a gradual accumulation of oil and dust, 
will materially increase tke current whieh must pass before 
they will exercise their function of opening the circuit. 

Whilst this part of the subject is under consideration, the 
writer wishes to again strongly advocate the use of a reliable 
fuse in addition to the above devices when such are nsed, as 
one failure to act on the part of the circuit-breaker or over- 
load preventer may prove an expensive business. A case 
occurred not many years ago in which a whole town was 
plunged into darkness in consequence of a circuit-breaker not 
being backed up by fuses. a 

The circuit-breaker may safely be left to the manipulation 
of the machine attendant, provided that the following con- 
ditions are complied with, that is to say, the instrament 
must be protected by a locked-up iron case with only the 
handle projecting, and the construction must be such that it 
is impossible to again close the circuit until the cause of the 
excess current is removed. Circuit-breakers of this class are 
now -readily obtainable, and no other type should be used in 
motor installations. e 

The remaining adjunct of importance, that is, the man 
switch, will, provided it is of strong and gound construction, 


require but little attention, an occasional application of 
fine emery cloth to the rubbing surfaces being all that is 


necessary. | 

There are, of course, many other points of the greatest 
practical interest connected with the running and up-keep of 
an electric motor installation; for instance, the question 9 
speed regulation is of vital importance, and unless the f ht 
principle isadopted and carried out in a thorough manner, this 
will prove a continual source of trouble, The consideration 
of these, however, must be deferred for the present. 


— 


Ashford Electric Lighting.—A warm discussion relative 
tothe U. D. C. s proposal toask the L. G. B. for sanction to borrow £15,000 
for electric lighting, took place at the meeting of the Council on 
September 4th. The members who opposed the introduction of 
electric light argued that, in.view of the enormous losses other 
towns had incarred on electricity works, the innovation would prove 
a white elephant." The chairman intimated that the Committee 
was about to lay before the Council something which wonld entirely 
relieve it from the possibility of spending one penny en the 
proposed electric lighting scheme for at least 25 yeara Ide 
decision to apply for the loan, which was formed at an extraordinary 
meeting, was confirmed. 
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ENGLISH AND AMERICAN ENGINES FOR 
GLASGOW TRAMWAYS. 


We are indebted to Mr. John Young, general manager 
of the Glasgow Corporation Tramways, for a copy of 
the figures obtained by Prof, Barr when making bis official 
tests on the Pinkston engines, These are reproduced 
below :— 
Pinxston Power STATION. 
Tests oF ALLIS ExdIxES Nos. 1 AND 2. 
INTERIM REPORT. 
Engine Engine Engine 
No. 1. No. 2. No. 2. 
Full load. Full load. Half load. 


1. Date of trial ... Mar. 12th, Mar. 14th. Mar. 14th. 


2. Duration of trial... . 3 houre. 24 hours. Iz hours. 
3. Mean consumption of steam 

lbs. per hour hs as 44,170 45,110 28,390 
4. Mean indicated horse-power. 3,630 3,630 1,980 
5. Mean electrical horse-power. 3,350 3,330 1,800 


6, Brake horse-power estimated, 
taking dynamo efficiency, 
96 per cent., a7 


. 3,480 3,460 = 
7. Steam per indicated horse- 


power-hour, Ibs. ho 12:2 12:1 14:3 
8. Steam per electrical herse- 
power-hour, lbs 13:2 13:6 158 


9, Steam per brake horse- 


power-hour, Iba - (12:7) (13:0) — 
10. Combined cffüciency of en- 
gine and dynamo 923% 917 9$ 91:0 % ' 


11. Mechanical efficiency, tak- 
ing dynamo efficiency as 
96 per cent. d vid 

12. Permanent variation of 

ed from mean, between 


962% 955% — 


no load and full load m 15 5 16% — 
Tests OF MuscPAvE EsciNES, Nos. 3 AND 4. 
Engine No. 8. Engine No. 4. 

Date of trial. . Jure 5th, 1902. June 19th, 1902. 
Duration of trial — ... s 4 hours. 3 hours. 
Mean consumption of steam 

los. per hour or 48,090 50,520 
Mean indicated horse-power 3,590 3,840 
Mean brake horse-power ... 3,460 3,710 
Mean electrical horse-power 3,340 3,560 
Stesm per indicated horse- 

power-hour - i 13:4 lbs. 13:2 Ibs. 
Steam per brake horse-power- 

hour — .. m ns 130 Ibs. 13°6 lbs. 
Steam per electrical horse- 

power · hour ais 35 14'4 lbs. 14:2 lbs. 
Combined efficiency of engine 

and dynamo Gi 93 per cent. 93 per cent. 
Mechanical efficiency of 

engine 96 per cent. 97 per cent. 


permanent variation of speed 
between mean load and 


full load and no load 1°78 per cent. 1'43 per cent. 


(Signed) ARCH. Bake. 


The foregoing figurés are worthy of careful scrutiny. 
It will at once be observed that no mention is made of the 
indicated horse-power required to drive the engines at no 
load ; hence, so far as we can learn from the figures before 
us, the “ marvellous results obtained with respect to the 
brake horse-power are founded solely on the measurement of 
the electrical borse-power. We have already pointed out 
the extreme difficulty of accurately ascertaining this value 
when dealing with alternating. currents, especially at such 
high pressures as that of the Glasgow plant; we consider 
that our criticiem of the alleged results—96 or 97 per cent. 
mechanical efficiency and 92 or 93 per cent. combined 
efliciency—is fully warranted by the facts and figures now 

lsclosed, and we are unable to accept them as worthy of 
credence, | 

Had the data been such as to render it reasonably certain 
that such an enormous advance in engine efficiency had 
been accomplished, we shopld have had the greatest pleasure 
m Congratulating Mr. H. F. Parshall, the Allis Company, and 
Mess. Jobn Musgrave & Son upon their achievement, and 
we fully realise that our refusal to accept the figures put 
forward applies with equal force to both the English and the 
American engines. 

Returning to the teat figures, which we now have from an 
unbiassed and official source, we note that the four engines 
were tested at practically the same load, and that the steam 
Consumption per 1.H.P.-hour was 12-2 Ibs. and 12:4 Ibs. in 


5 


the case of the Allis engines, 13˙4 Ibs. and 13:2 lbs. in the 
case of the Musgrave engines. We are not informed as to 
the temperature and pressure of the steam in the respective 
cases, and can, therefore, form no judgment as to the effect 
of superheating in these trials. We must remark that the 
omission to record these important data strikes us as being 
extraordinary almost as much so as the omission to state the 
indicated horse-power at no load. If. however, we assume 
that the temperature and pressure were practically the eame 
throughout, and that the steam was dry, we find that the 
Allis engines have the advantage to the extent of 1 lb. of 
steam per I. H. p.- hour — an advantage of no little importance, 
upon which the makers are to be congratulated. a 

It will be noticed that both the Musgrave sets are 
credited with 93 per cent. combined efficiency, while the 
two Allis sets are stated to have 92:3 and 91/7 per cent. 
efficiency. These results, however, with the deductions 
based upon them, we have already declined to treat as 
serious. 

The extreme pressure upon our space this week precludes 
farther comment on this matter for the moment. 


CORRESPONDENCE. 


Central Station Men and Private Work. 


In your issue of 8th ult, I notice that protests have 

been made to the Horsham U.D.C. against employés 
at the electric light works being allowed to do private 
work in their spare time, to the detriment of the 
electricians of the town; and again, in your issue of 22nd 
ult., I notice that the U.D.C. has decided to stop the prac- 
tice, and I am rather surprised that no one has taken any 
notice of this in your “ Correspondence.” 
Is it not rather hard that employés in electricity works (who, 
with the exception of the chief engineer, and sometimes not 
even excepting him, are seldom well paid) cannot be allowed 
to add a few shillings to their weekly income if they wish ? 
Their wages are usually cut down as low as possible, and now 
the U.D.C. goes one step further, and will not allow them 
to earn a little more, even if they are willing to employ 
their own spare time for the purpose. 

The “ electricians of the town" cannot be up to much if 
they allow the station employé to cut them out. Of course, 
I do not know ail the facts of the case, and it is commonly 
said that circumstances alter cases, but as far as I can 
see, the electricians of the town are in a much better position 
to tender for work than the station employé, who has only 
his spare time. As far as my experience has gone, I have 
found that many station employés are a long way better 
wiremen than many of the so-called electrical engineers, 
many of whom are really joiners, ironmongers, or plumbers, 
with no electrical experience whatever. 

I should very much like to hear other people's views on 
this subject, and apologising for taking up so much of your 
valuable space. z 


Werdna. 
September Ath, 1902. 


St. Petersburg Tramways. 


In the last issue you published a note, received throngh a 
German source, in regard to the acceptance by the St. Peters- 
burg Town Council of proposals made to them by an 
American, Mr. Murray Verner, and others, for the recon- 
struction and electrification of the town’s tramways. 

From my very intimate knowledge of the Russian capital, 
and the way they have of conducting business there, I am 

rfectly certain that the correspondent of the German paper 

as been misinformed. The numerous Ministers mentioned 
in the communication could have. nothing whatever to do 
with the affairs relating only to the City of St. Petersburg, 
which would be controlled entirely by the Town Hall 
authorities; and, again, the three principal tramlines of the 
city are at the present moment the subject of advertisement 
by the Town Hall authorities, who have issued a somewhat 
lengthy specification in regard to the proposed work. 

E 
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The figures given in the communication are altogether 


beside the mark, notwithstanding the enormous street lengths 
of St. Petersburg, and the construction of a bridge over the 
river Neva. In the offer sent in by Mr. Verner, a copy of 
which I have by me, the figure of £300,000 is allowed for 
the construction of the bridge; this would leave £11,700,000 
in round figures for the construction of the tramways, 


rolling stock, and equipment of generating stations, &c., for 


the city. The network of tramways worked by horses at 
the pretent time in St. Petersburg is about 68 miles, from 
Which it can be easily scen that if the whole were recon- 
1 the proposed figures would be out of all propor- 
ion. ; 

I think that, English contractors and manufacturers should 
be informed of these facts, eo that they may not be led to 
suppose that the existing demand for tenders is likely to be 
abortive, although it is very probable that the communica- 
tion was sent through by interested parties with this object 
In View. ö 

The recent visit of Prince Sherbatoff to this country with 
the express intention of augmenting the commercial relations 
between the two countries, and the somewhat flattering 
reception accorded to him and his colleagues, afford good 
reason to suppose that every consideration will be given to 
English firms who send in a tendcr. 


17, Shaftesbury Avenue, 
London, W. 


Chas. A. Baker. 


One- Wire. Wiring. 


With reference o Mr. Mervyn O’Gorman’s letter in your 
last issue, it would be interesting if he were to disclose the 
figures by which he arrives at the difference in paragraphs 
1 and 2 of his table. Probably he is not acquainted with 
the Andrews devices for small installations of concentric 
wiring, and he assumes that the appurtenances are much 
dearer in a concentric or one-wire system. This, however, 
is not the case; they are as nearly as possible the same. Mr. 
O'Gorman gives one figure only by which we can draw a 
comparison, namely, the 60 ft. 1-18. Assuming that all other 
appurtenances cort about the same, we have a distinct gain 
as follows, according to Glover's list prices :— 


1-18 at £16 per mile = 60 ft. n . £0 3 7$ 
30 ft. casing, according to same list 0 1 9j 
Selling price to user one . £0 5 5 


~ ——À 


1-18 concentric at £32 per mile = 30 ft.. £0 3 7% 


—— 


This shows a saving of 1s. 9Àd., in addition to which 
there is a saving of labeur in putting up a pliable cable 
instead of casing. 


J. D. F. Andrews, 
September 6th, 1902. 


Combined Efficiencies of Engines and Dynamos. 


Having read your article, “English and American: 


Engines for the Glasgow Tramways,” I thought it might 
be a good opportunity for putting before your readers some 
« marvellous results” for overall efficiencies of direct ccupled 
engines and generators. 

I have had occasion to make tests on four 300-KW. sets 
coupled to compound engines at various intervals during the 
past year, and have obtained the following results respec- 


111 7. 91˙5 per cent., 94°6 per cent., 94°5 per cent., 


and 93°5 per cent. l 

The dynamo efficiencies are 92°5 per cent. as tested by the 
Hopkinson method, so that it will be seen at once how 
absurd the above results are. I should expect the engine 

efficiencies to be about 92 per cent., which would give a 
combined efficiency of from 84 per cent. to 87 per cent. 

I can vouch for the accuracy of, the electrical readings to 
within 1 per cent., also to the correctness of the indicator 
springs, and the engines were indicated with both Crosby 
and McInnes indicators, the springs being tested in their 
respective indicators immediately after the engines were 


tively :— 


indicated. Numerous instances of similar results on all 
sizes and speeds of engines could be given. 

The indicator gear has been gone into most carefully 
also I have had the indicators screwed direct into the 
cylinder covers to do away with any error which might arise 
through a long pipe connection. 

Probably many of your readers have had similar expe- 
riences Which, if related, might cause consulting engineers 
and others to attach less importance to combined efficiencics, 


Puzzlcd. 


Electric Lamps in Baker's Oven. 


In your issue of. January 24th this year a correspondent 
wishes to know how to place a lamp in a baker's oven with 
a temperature of 500? F. | 

Lct him take a looped lamp, and, having previously burnt 
or scraped off the insulation, solder two pieces of flexible 
lead to the loops. This done, he may insulate the wires 
afresh with asbestos yarn, serving it round them, Let him 
now take a piece of asbestos millboard and scrape it up fine, 
and make a paste of this with thick shellac varnish. "This 
he can mould around the terminals of the lamp in any form 
he wishes, and it will ect as hard as iron if properly done. 

The lamp thus arranged must be put in an Admiralty coal- 
bunker fitting, as sold by McGeoch & Co., which will stard 
all the rough usage the bakers may think fit to apply. 
Leading his asbestos-covered wires out of the oven through 
vwu asbegtos bushes, he can connect on to the house 
eervice “e ugh a double-pole fuse. 


l F. H. M. 
Valparaiso, % 31s/, 1902. 


Mechanical Engineer: for Electric Generating Stations. 


. I have read Mr. Vesey’s ‘otter in this week's issue of the 
ELECTRICAL Review with considerable indignation. Mr. 
Vesey makes two most extraordinary statements, viz. :—In 
small stations the fitter runs the station. and the super- 
intendent in large stations, and he asserts that the majorily 
of shift engineers are only tinkers ! 

Now, to begin with, the hours of the fitter and super- 
intendent are such, that they are never about at the time of 
maximum strain on the works, and who then runs the 
station but the shift engineers’ From Saturday afternoon 
until Monday morning the station is entirely in their care, and 
all through the long, lonely, dreary week ends, they, and 
they alone, run the works, battling as best they may with 
bad coal, worse draught, feed pumps that will not pump, 
workmen excited with liquor, and alternators that will not 
excite, and as an additional luxury, a drunken fireman sud- 
denly and violently demanding his money at the hour when, 
churchyards and engineers yawn, 

Mr. Vesey can have but very imperfect ideas of a shift 
engineer's life, and of the detail of an ordinary electricity 
works, or he would never have written many parts of his 
letter. If it be true that many assistants cannot take indi- 
cator diagrams, does not the fact reflect on the chief? It is 
special work, and requires practice and experience; the same 
applics to steam consumption tcets, &c. I would adtie 
Mr. Vesey'to take on a job as shift engineer at. say, £65 4 
year (there are a few going just now), and I venture (0 
predict that he will learn a great deal of the inner life of that 
sorely tried individual— ! 

The Shift Engineer. 


As a member of the despised electrical engineers, I am 
quite aware of my presumption in pitting my opinion against 
that of a fully fledged A.M.LM.E. No doubt when a fev 
more enlightened Wigans have placed mechanical engins 
at the head of affairs, and the present electrical engineers 
have resigned their purely nominal positions as chiefs, Mn 
Vesey will be promoted from the place which his bitter tone 
leads us to suppose he now holds, namely, that of engine 
fitter, or the more exalted one of station superintendent—to 
his rightful prominence, when he will not suffer the indigni] 
of being any longer even nominally under au electrical 
engineer. 
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If, as Mr. Vesey and the Wigan Electricity Committee 
would have us believe, those mechanical engineers who are 
now chiefs of electricity works are the right men to have, 
how is it that they, by Mr. Vesey’s own showing, surround 
themselves with purely electrical assistants? I think we 
must conclude that it is because they feel so woefully incom- 

nt to deal with any electrical questions which may arise, 
and thus live in terror of the great unknown, that they 
surround themselves with the said electrical assistants. It is 
needless for the actual staff to use a hammer and chisel, 
whether they know how or not, for they usually have the 
more ordinary engine fitter or station superintendent to pro- 
vide the mere brute force while they. provide the necessary 
brain. 

It is shcer nonsensc to say that the clectrical engineer of 
to-day is iocapable of setting engine valves or indicating an 
engine, If these things present such difficulties and appear 
such an advanced engineering feat to your correspondent, I 
hasten to assure him that they do no/ to the average central 
station engineer, Mr. Vesey seems to think that the most 


complicated electrical question that can arise is that of 


replacing a burnt-out armature coil; I can quite imagine 
what a deplorable state your correspondent would be in if 
anything more complicated did arise. I pity his ignorance, 
and trust that be will endeavour to gain a better and clearer 
view of the knowledge requisite for one who holds the 
position of chief engineer to an electricity works before again 
airing his views in the electrical press; if he does this he 
will not write in the disparaging tone he has so far assumed 
when writing to an electrical paper, which I consider very 
bud taste on his part. 
A Member of a Purely Electrical Staff. 


P.8.— These works are, like Charley's Aunt —still running. | 


Transmission of Electrical Disturbances. 


The juxtaposition of Mr. Alex. Tod's and Mr. Sexton's 
letters has, no doubt, caused amusement to many besides 
myself. I must really apologise to Mr. Tod for thrusting 
my crude notions on your valuable space, but at the same 
time [ express my feeling that I am awfully glad Mr. Alex. 
Tod is not editor of the EnEcTRICAL Review of London; 
and as one good turn deserves another, in return for his 
gratuitous advice I would suggest that he acts upon it 
himself, and reads, and digests, that part of Marconi's 
address quoted by Mr. Sexton, and not only read it, but 
practice the spirit displayed in it, in his future efforts at 
letter-writing to the editor. 

As to Mr. Sexton’s interesting and courteous reply, I am 
afraid the school book quoted cannot be accepted as an 
authority on “transmission of electrical disturbances,” 
however excellent it may be as one on light. Apart from 
theory, let anyone draw a circle of the earth to a scale of, 
say, 10 in. to 1,000 miles diameter, and erect on the 
circamference a Marconi so-called radiator vertical wire, 
pay, 600 ft. high or 1,000 ft. high on the same scale, and 
zuppote waves of light 10 It. long radiated from this wire, 
and then calculate out ‘the diffraction and polarisation 
effects in carrying a ray round the circle. The result, I 
Fue, will leave him in the state of mind displayed by 
Marconi in the quotation above referred to; he “will be 
rather doubtful as to the correct explanation.” The 
radiator on such a diagram would look less powerful than 
a farthing dip on the side of the dome of St. Paul's 
Cathedral, or on the side of Ben Ncvis in a bard frost. 


Rankin Kennedy. 


— . — ———̃— 


TRADE UNION CONGRESS. 


POSTAL AND TELEGRAPH QBIEVANCES. 


London, September 6th. 


SUITE contrary to expectation, the resolutions concerning the Post 
bihe eae Services were not reached on Thursday. But they 
dealt =a place on Friday. The work of the Congress is now largely 

with by committees, and the bulk much reduced. The Com- 


mittee appointed to deal with postal matters drew up the following 
report, after lengthy discussion :— 

That this Congress calls upon the Government to appoint an independent 
Parliamentary Committee of Inquiry into the grievances of the Postal and 
Telegraph Service; renews its protest against the inadequacy of pay and 
absence of promotion in the various grade: of the service; calls upon the Post- 
master-General to yield full right of representation to officers of the various 
service unions on behalf of their members; condemns bis action in restricting 
this right, and protests against the special leave of absence of union officials 


being límited to 10 days per annum. 

That this Congress instructs the Parliamentary Committee to ciroularise all 
Parliamentary candidates to enlist their support, if elected, on behalf of the 
Bill they are promoting to secure tbe unrestricted civil rights of civil servants, 
and also to take steps to bring all premises ín which Postal and Telegraph 
servants are employed under the inspection and jurisdiction of the local sani» 
tary authorities. 


Mr. E. J. Burt (Postal Telegraph Clerks’ Association), in sub- 
mitting this report to Congress on Friday morning, said :— 

He had hoped that the subjects embodied in this resolution 
would long ago have been settled. Let them consider for one 
moment the request that officers of associations should be allowed 
to represent the grievances of their members; was there anything 
unreasonable in that desire? It was one of the elementary prin- 
ciples of trades unionism ; and in no branch of the labour world 
was it more necessary than in the postal and telegraph service. 
Other workers had enjoyed this right for over à quarter of a 
century, and why should ıt be denied by the Postmaster-General ? 
Mr. Arnold Morley when holding the position declared in the 
House of Commons that “all the privileges which trades unionists 
enjoy—and in his opinion rightly enjoy—are accorded to the 
unions of the postal officials." That was an untrue statement. 
Thete was a remarkable difference between the rights and privi- 
leges of Post Office workera as expounded in official speeches in the 
House of Commons and the actual conditions of servitude imposed 
by the rules, regulations and customs of the department. 

Regarding the limitation of special leave to ten days, the Congress 
would at once see how impossible it was to keep within that period if 
the work of the organisations was to bs carried out in an efficient 
and satisfactory manner. It was not merely the time occupied at 
conferences and executive meetings, but its members being drawn 
from all parts of the kingdom must travel long distances, and that 
occupied time; all of which had to be included in the period 
allowed. Substitutes were paid who were thoroughly efficient and 
accepted by the department; therefore he failed to see tbat the 
service suffered the slightest inconvenience. 

This new restriction was most irksome, and it was difticult to 
believe other than that the infliction was intended as a direct blow 
at the organisations, and a crafty attempt to interfere with the 
rights of combination. Our Post Office system was defective, 
arrogant, and unsuited to the times. They wanted the calm, 
thoughtful consideration of the members of the House of Commons 
and would abide by their decision. They had nothing to fear from 
a full and searching examination; on the contrary, it would discloso 
and make very apparent the fact that it should have been held 
long, long ago. 

Mr. W. E. Clery (Fawcett Association) seconded, and drew 
special attention to the need for the direct representation of postal 
employés in the House of Commons, claiming the support of trade 
unionists in their endeavour to secure a postal M.P. 

Mr. G. H. Stuart (Postmen’s Federation) supported, and pointed 
out that postal servants were suffering from much the same dis- 
abilities as the Penrhyn men, seeing that they wero denied the right 
of representation. He desired to point out that among the ranks of 
the men for whom he was speaking there was absolute unanimity in 
demanding a committee of inquiry. The position of the auxiliary 
and unestablished postman was deplorable, and, further, the Post 
Office was the only great trading business which had increased its 
profit, and at the same time was reducing the wages of the men who 
earned the profit, and he also desired to bring before them the fact 
that the sanitary conditions of many post offices were deplorable, 
and constituted a menace not only to postal employés but to the 
general public. All post offices should be under the supervision of 
the local sanitary authorities and subject to the provisions of tho 
Factory Acts. | 


Mr. C. H. Garland also spoke in support. He said the Govern- 


` ment had been described as a “sweater,” and he wished to bring 


before the Congress an instance in support of the charge. The tele- 
phone girls now being recruited were employed under conditions 
which were a disgrace to the nation. They entered on a salary of 
11s. a week at 17 years of age, and only after tive years’ service 
could obtain a maximum of £1 per week. The women clerks of the 
Post Office last year sent to Lord Londonderry a balance-sheet, 
showing how insufficient £1 per week was for the sustenance of life 
in London for a Post Office girl. That balance-sheet was as fol- 


lows:— 
Expenditure. 
Income £1 | Rent, light and firing . £0 7 6 
Board at residenco as ‘0 56 
Board at office a 2 0 46 
| Travelling ET .. 016 
Washing P s "T 01 0 
£1 0 0 


This left nothing for clothing or recreation. But the telephone 
girls could not get a £1 a week under five years, and in the mean- 
time what were they doing? The only item of expenditure capable 
of reduction was “board,” and he had no hesitation in affirming 
from his own knowledge that some of the 4 millions of profit was 
piled up as the result of the starvation of the girl clerks. 

The Congress unanimously adopted the report. 
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| ELECTRICAL SHOP EQUIPMENT. 


| Tux American Machinist gives a description of the equipment » 


the ane of an American manufacturing com at Milwa 
e ini £ pany 


that is 


Most ot the tools have their own motors, and the re ees 
g heavy 


ping machinery. 
the motors is by voltage variation and field 
rbeostats, so combined as to give a range of speed of 1 to 74, which 
should satisfy most requirements. 


Fic. 1. 


In the diagram, fig. 1, a and 4 are the mains from the generator with 
250 volts between them. Between these outers is placed an equaliser, 
which carries three armature windings, represented by c, d and e, 
which divide the total voltage into steps of 46, 92 and 112 as 
between the four distribution cables, f, g, A, i. "The motor con- 
trollers wil] connect the motors on either circuit, j, k or l, thus 
giving three speeds. Additional controller notches give any of the 
combined voltages, m = 138, n = 204 and o = 250. There are thus 
six different voltages available. When the speed due to full voltage 
has been attained, any further movement of the controller weakens 
the field and permits of still higher speeds, "The field resistance is 
also used on each of the minor voltages to vary the speed. There 
is thus a practically uniform increase of speed, and the present big 
jumps of speed on stepped cones are avoided. The fields at all times 
are excited at full voltage with rheostat controller. 

Invariable-speed motors are permanently connected between the 
wires / and i at 250 volts. All four wires are taken to all variable 
speed motor controllers. The equaliser is a double machine, with one 
winding on the left side armature and two on the right side arma- 
ture, which has two commutators. The three windings are in series 
as in the diagram, with four wires led off, viz., the two outers, 
f and i, and two middle wires, g, h, from the common connections. 
The fields are all across the outers. 

When no load is on, the three armatures all run as motors in 
series on full voltage, but under load the machine runs as an 
ordinary equaliser, alternately generating or motoring as required. 

In the heavy machine shop, the four wires are carried round the 
shop like a ring main, the middle points of the ends of the rectangle 
being connected by a further set of four wires. One of the wires is 
shown in plan in fig. 2, the four wires running together in this form 
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end of some feeding point. The thane are | ra 
plugged, but T-pieces and L-pieces may be p 
or at their terminal points. They are of 2-in, T 
connection is needed it is only necessary to $ Hom eic 
to find the terminal and wire it to the junction ue — 
is no longer needed it is plugged again and cemented over. 

In addition to the floor system, a terminal is Placed at each wa 
column or pillar. 

According as the tools are built F adapted is à 
method of applying the motors. The fallowet is 2 
supporting the motor on a table ieis. bg the i 
of a lathe, and driving down by a short belt. To tighten à belt t the 
columns carrying the table can be screwed longer. pé 

In some cases the motors are geared down to the driving p ulley. 
Where the belts are very short, the motor table swivels, so t 
belt can be adjusted at once by a hand-wheel. 

For large machines, as planers, the motor will be on the flo 
the rear of the standards of the machine. vite a number at] 
are illustrated, showing various arrange 
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Electrical Wares Exported. B^ i 1 
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CO2 Recorder, —Messrs. PEES Rebders 4 0 70. 
108, Fenchurch Street, E.C., have placed in our is a 
describing their CQ, re corder, whose object is to 
the boiler furnaces in a practical and reliable mannen, a 
vent waste of fuel. Everyone recognises the t imp portance 
seriously considering any contrivante which in this directi cu 
especially in the cage of works which use large’ qu qua sexe 
In watching the combustion of the fuel in boile r SaaS 
steam user knows that he is wasting his fuel, itt Fcentag! 
CO, gas in the flue gases is too low. Thi oC order au a 
cally and continually records ot the  furnaces, 
working being based on the fact that a solut Ms eem ie 
absorbs CO, A quantity of the flue gases is put sae 
the recorder; part of it is bottled up, ph ese hı 
a solution of caustic potash, which absorbs Loue. Ve 
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Starters and Circuit Breakers. — Messrs. 
ited, of Manchester, are bringing out some new lists 

weir “Aston” motor starters and regulators, and their 
tomatic circuit breakers are fully described. The firm 
manufactures startin switches in two grades: the normal type for 
frequent starting -under normal full-load torque, and the heavy 

for frequent starting or for heavy starting torques. The heavy 

ype are thus suitable for use with motors driving printing presse”, 
] machines or lines of shafting where heavy fiy- 
ise, and also in all cases where motors are likely to 
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| Fic 1.—" Aston” MOTOR STARTER. 


for ne Fig. 1 represents the type 14 double automatic “Aston” 

tor | . The V 8 automatic circuit breaker (Verity & Selby’s 
latent) is illustrated in fig. 2, which shows the circuit opened by hand. 
Phis breaker is made in seven types, viz.: Maximum or overload type, 
limum or underload type, reverse current type, no voltage type, 
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168 OF bhi device, we may mention that it may be used as au 
1 y un Switch, thereby dispensing with the auxiliary S.P. 
itches usually provided for Mechanically opening the circuits 
for traction and other purposes. The V S circuit 
be closed while there is a short or overload on the 
ie handle be firmly held in the “on” position. 
pu the machines and equipment, where 
the rigid switch type would, in the case of a 
Ort cirguit, allow them to be burnt out or otherwise 
m 5 
ests. Veritys bave made a great effort to provide efficient 
"apparatus as a substitute for foreign devices, Their 

And 41 very fully describe the devices, and the advan- 

ned for . ace well brought out in each case. 
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regard to motor starters, where many details as to current, 
resistance, &c., are given. The shipping weights and sizes are , 
given both in British and metric measurement. 3 


Fuse Carrier. —Messrs. Ward & Goldstone, of 45, 
Dutton Street, Strangeways, Manchester, are introducing a new 
25-ampere high-voltage fase carrier, and fuse carrier on base, which 


Fia. l.—FosE CARRIER. 


we show in the accompanying illustrations. These are being used 
for main fuses on motor and lighting circuits, and also on section 
boards. The metal parts are of ample capacity, and the fuse 
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Fia, 2,—F'0csH CARRIER ON BASE. 


carrier is on similar lines to the firm's 5.ampere carrier, all the parts 
beiog proportionately stronger. Messrs. Ward & Goldstone's wire- 
covering department have taken up the manufacture of main 
switches, switchboards, &c., on a large scale. 


Catalorues,—MEssns. RosLING & FYNN, LIMITED, of 
Trafalgar Works, Bradford, have issued a number of trade lists 
giving particulars of their crane motors, protected ventilated 
motors with gauze end-covers, multipolar generators and motors of 
open type, small Fynn alternatcrs, &c. "These lists are collected 
together conveniently in a stiff cover. 

The BURNAND TRANSFORMER COMPANY, LIMITED, of 6 and 8, 
Oxford Street, Regent Road, Salford, have issued a pamphlet 
containing a number of excellent illustrations describing the trans- 4 
formers which are now being manufactured by them. The Barnand 
transformer is claimed to be a distinct advance. It is used by the 
Corporation of Sheffield, and the metropolitan borough of Fulham 
has recently had 20 50-kw. transformers supplied. Tne pamphlet 
before us fully explains the merits claimed for the transformer. 

Messrs, EsTLER Bros. have sent us a copy of their pamphlat 
dealing with telegraph and telephone supplies, Prices are given 
of the Empire Guy anchors, and amoog other things we find 
particulars of compressed solid drawn steel signal wire. 

The DigSEL ENGINE Co., LTD., of 171, Queen Victoria Street, 
E.C., is circularising electrical engineers interested'in the laying 
out of the new power stations or arranging extensions of existing 
plants, bringing before them the claims of the Diesel oil engine 
with which they claim to obtain power at one-tenth of a penny per 
brake horse-power per hour, which means that an installation of 
250 B. H. P. would cost £265 per annum for fuel, running 51 hours 
per week, whereas the cost of running ordioary steam engines in 
England would be about six times as much. Engines of the Diesel 
type are now running in many parts of England. 

In regard to our notice last week of Messrs. R. J. NICHOLSON | 
and Co,’s small pamphlet, we are asked to say that copies of this Md 
circular can be obtained on application to the firm. 


The Davsg-RonEnTSON ENGINEERING Company, of 35, New Broad x 
Street, E.C., have issued an illustrated circular detailing their | I 
patent hammered piston rings for steam, gas, and oil engines, ry, 
pumps, &c. The rings are only turned once, and that to the correct el 
size of the cylinder. They are then hammered symmetrically on a 
the inner surface by their patent graduated hammering machine, 4 
and, after being cut, are ready for use. By these means the makers A 
claim to prccure a cast-iron ring with an absolutely uniform spring, E. 
and of an equal section throughout. EN 

The SUNDERLAND FORGE AND ENGINEERING Co., LTD., has sent ‘E 
us a small pamphlet describing a patent portable circular saw bench, 1 
driven by a Pallion“ multipolar enclosed direct motor. | 


List No. 133 issued by the B. T. H. Co. describes their twin carbon 7 
enclosed arc lamp. iG 

The Harris-Anderson system of water softening and filtration, 2 
and for removing oil from boiler feed-water, is described in the 
new lists issued by the Harris PATENT FEED-WaTER FILTER, 


Digitized by Google — I 


E 4 


\ 


——ñ————— 09 898989 9 000001 onsmu MEME] 


420 


THE ELECTRICAL REVIEW. [Vol. 51. No. 1,294, SEPTEMBER 12, 1902, 


— — — — Á— — —X"9"——ÁÀ— —— — —  ——— 


LiMITED, of 73, Queen Victoria Street, E.C. We note that the 
Apparatus is in use at the Willesden station of the Metropolitan 
Electric Supply Company and at the Sunderland municipal elec- 
tricity works (Hylton Road new station). 


Trade Announcements,—The last issue of the New 
York Electrical World contains the announcement that Messrs. 
R. W. Blackwell & Co. have closed their branch office at New York, 
and that in future all of their shipments from America will be in 
charge of Messrs. Lunham & Moore, Produce Exchange, New York 
City. “The reason appears to be the domestic activity which 
prevents the export of various specialties, as prices are high, ship- 
~ments are delayed, and some of the manufacurers are too busy even 
.to quote for foreign orders." 

.. Messrs. Wm. Whitehouse & Co., electric light fittings manufac- 
turers, of Birmingham, notify that they have appointed Mr. H. J. 
Powell to represent them in London in the place of Mr. H. Bullen, 
who, we regret to learn, met with a railway accident in July, and 
died on August 8th last. Samples of the firm’s newest designs in 


electric light fittings are now on view at the London showrooms, 
59, Holborn Viaduct, E.C. 


Books Received.—* Workshop Records,” by G. Parker. 
A paper read before the North-East Coast Institute of Engineers 
and Shipbuilders. Newcastle and London: Andres Reid & Co., 
Limited, 1902. 1s. net. . 

"The Amateur Electrician's Workshop," by 8. R. Bettone. 
London: Guilbert Pitman, 1902. 1s. 6d. net. 

“Electrical and Magnetic Calculations," by A. A. Atkinson. 
London: Crosby Lockwood & Son, 1902. 9s. net. 

Proceedings of the Engineering Association of N. S. W.,“ also 
list of members, Edited by H. V. Ahrebecker. Sydney: By the 
Association. 


" Northampton Institute, Announcements for Session 1902-03." 


The Lister Dynamos and Motors.—The “ Lister” 
motors are made in three types, viz., open, protected enclosed, and 
fully enclosed or damp proof. The machines are of multipolar 
design, with four poles for sizes up to 8 U. p., and six and eight poles 
above, according to output. The armature of the Lister dynamos 
and motors is a special feature of the machines, owing to its special 
construction, which is shown in the drawing below. It is stated to 
ensure perfectly cool running owing t» the way in which it is 
ventilated. The plates are assembled on steel pins, with a specially- 
designed end-plate leaving the centre of the core open, and air 
passing through this space and the air ducts in the end plates keeps 
the winding cool and thus ensures good running, at the same time 


The Gamewell Fire Alarm System.—Last week the 
Bradford city electrical engineer, Mr. Chattock, passed as complete 
and ready for use two out of ten circuits of fire alarms which are being 
laid down in the city on the Gamewell " system, which Bradford is 
the first English city to adopt. The work has been superintended 
by the Gamewell Company’s English representative, Mr. G. L. 
Beasley, and the cost of apparatus and laying of cables is £14,500, 


Any alarm given at the Gamewell boxes in the street rouses the’ 


entire fire brigade both in the centre and the ont stations, and sets 
all the apparatus at work on the instantaneous system, which is 
extensively used in America and Canada. 


Cable Contract.—We learn that the St. Helens Cable 
Company, Limited, have just completed a large network of cables 
in the metropolitan area, consisting amongst other sizes of seven 
miles of 5, five miles of six-core pilot cable, and over two miles of 
three-core 15 high-tension cable. We are informed that all of the 
low-tension cables have been tested with 2,500 volts after laying, 
and the high-tension three-core with 20,000 volta. The test waa 
highly successful. All the cables are insulated with “ Impregnable " 
paper and lead covered. 


Atlas Motors.—Messrs. T. Harding Churton & Co, of 
Atlas Works, Leeds, are manufacturing a good line of motors for 
electric transmission work in factories. These include their poly- 
phase motors for two-phase or three-phase currents, and the 
“ Atlas continuous current semi-enclosed motors, also the “R.M.” 
type multipolar generators &nd motors for direct current. They 
have recently brought out illustrated lists of these manufacturer, 
in which general descriptive notes and tabulated data with prices 
are given. 


For Sale.— The Salford Corporation offer for sale tle 
whole of the steam plant at their Walness Road generating station. 
The Stafford Electricity Committee offers six battery regulating 
switches for sale. See our advertisement pages to-day. Particulan 


are also given to-day of a sale of an electrical warehouse and stock, 


arranged for next week at Harpurhy. 


Engine Contracts,—Messrs. Belliss & Morcom, Ltd., 
have had their tenders accepted in the following cases :—At Mex- 
borough, for one 150-H.P. engine with a Mavor & Coulson dynamo 
for the Bournemouth and Poole Electricity Supply Company, steam 
engines with condensing plant, and Siemens dynamos; and for 
Shanghai, one engine for coupling to Mather & Platt dynamo (to 

. Messrs. Preece & Cardew's specification). 


BRUSH GEAR AND ARMATURE FOR LISTER MACHINES, 


giving za large overload capacity. The magnet frame of these 
machines is of 2 special cast-iron of the Lister Electric Manu- 
facturing Co. s own make; the magnets are formed of built-up 
sheets of thin charcoal iron. The brush gear of the motors, &c., 
shown above is of simple and effective type. The carbons are easily 
renewed, are claimed to be much less expensive than the type 
of carbon generally used, and are not likely to become loose in 
running. The current is carried by a copper strip, as shown in the 
drawing. The gear has a specially-made spring and tightening 
screw, and requires practically no attention. Another feature 
claimed for the Lister motors is that the covers over the commu- 
tators are removable, giving easy and ready access to the com- 
mutator. The machines are rated well within their capacity, with a 
very low temperature rise. They are claimed to run sparklessly at all 
loads with fixed lead. The company will forward a copy of their 
catalogue of these machines on application. Their works are at 
Dursley, Glos. 


Meldrum’s Koker Stoker.—In connection with the 
firing of boilers by mechanical means, Messrs. Meldrum Bros, draw 
attention to their stokers, especially to the form of the ram of their 
coking type of machine. This ram is a sector-shaped casting 
oscillating on a pivot. It is placed under the hopper base, and 
allows coal to. drop out of the hopper, and it then pushes forward 
the dropped coal towards the fire. As is now well known, this 
stoker is supplied with a steam-forced draught, and attention is 
called to the fact that the steam is superheated. This avoids damp- 
ness, and it is claimed that no more steam is employed than is 
used in many other stokers to keep the bars cool. About 3} per 
cent. of the total evaporation of a boiler is stated to be used for 


the draught in certain tests of one of the firm's sprinkler type of 


stoker at Bradford when evaporating over 10 lbs. of water from and 
at 212° F., and when producing over 15 per cent. of COs, Other 
interesting particulars are given in the firm’s pamphlets. 


ELECTRIC LIGHT AND POWER NOTES. 


Alderley Edge.—The U.D.C. has decided to continue 
the lighting cf the streets with gas; the competition of the elec 
' tricity undertaking, however, has compelled the gas company to 
adopt the latest form of incandescent gas lanterns and burners. 


Audenshaw.—The U.D.C. on September 4th appointed 
a deputation to wait upon the Manchester Corporation with a view 
of getting electric light provided at an early date. 


Bloemfontein.—Interviewed recently on the subject of 
the new electricity works for the town, the borough engineer " 
that ultimately a lot of power will be available for driving m 
electric motors for various purposes. There were no motors at pre 
sent in the town, but they were sure to come as soon A8 the Se 
to drive them was available. Several applications for supply fo 
this purpose had already been made. 


Bolton.—The borough treasurer reports that 975 x 
surplus at the electricity works for the past ey to "i raves 
is stated that the tramway undertaking yielded £3,395 to the 


Bradford-on-Avon.— The Somerset and District 9 5 
Power Syndicate has informed the R. D. C. that it proposes to app 
for powers to supply the district. 


Brandon.—Messrs. Cochrane & Co., Limited, dedi 
‘offered to supply current for 16.o.P. lamps at Alum ds the 
37s. 6d. per lamp per annum, but thinking the price too higb, 
U.D.O. has asked for a reduction. 
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Bury (Lancs.).—The T.C. on September 4th adopted 
the following prices for energy at Whitefield for the first five 
yeats:—General supply 6d. per unit, on the maximum demand 
system, for one hour per day, and 3d. per unit for all additional 
consumption; domestic supply, 44d. per unit; motive power and 
heat, 3d. per unit, on the maximum demand system, for one hour 
per day, and 1d. per unit for all additional consumption. After 
five yeara the charges are to be the same as at Bury, and Whitefield 
is to have the benefit of net profits during the first five years 


pro rata to Bary. È 


Cromford,—Matlock Bath U.D.C. has asked the 
Cromford U.D.C. to join with it in the expense of acqniring a refuse 
destructor, by which electric light could be furnished at a minimum 
of cost. Support will be given if other public bodies in the 
district fallin with the idea. 


Darlington.—The T.C. is to make application to tbe 
L.G.B. for power to borrow the sum of £14,000 for extending the 
electric power station, such an addition being necessary before the 
electric tramways are put down. i 


Epsom.—The U.D.C. bas received from the L. G. B. 
eanction to raise a lcan of £10,900 for electric light extensions. 


Exeter.—The T.C. has received from the L. G. B. sanction 
fo borrow £68,478 fer the purpose of providing an improved electric 
supply installation. | 


dermany.— The Baugesellschaft für Electrische Anlagen 
of Aix-la-Chapelle, bas seenred a contract for the establishment of a 
large electric power transmission plant in the textile mills of Messrs. 
Scheidt & Co. at Ketturg (Ruhr). The generating plant will com- 
prise three Voith turbines and two Sulzer engines coupled up to five 
Lahmeyer alternators of an aggregate of 1,550 Hp. Altogether 
32 electric motors will also be installed, these ranging from 34 HP. 
to 90 . p. each. 


Halifax.— The abstract of accounts for the year ended 
March 31st shows that the expenditure for the year was £24,031, and 
the income £24,731, leaving a net surplus of £699. 


Hebden Bridge —The U.D.C. has resolved to acquire 
a site for electricity works and to obtain tenders for the installa- 
tion, with a view to applying to the L. G. B. for leave to borrow 
money to carry out the work. | 


Heckmondwike.—The U. D.C. has received from the 
L. O. B. sanction to borrow £6,500 for extensions at the electricity 
works. The Council is prepared to supply power for the trams 
when the traction company is ready to take it. 


Hornsea.—The U.D.C. having received an inquiry as to 
whether it is open to entertain offers for the lighting of the town 
by electricity, has replied tfat the Council bas no electric lighting 
scheme on hand, and cannot entertain any offer. 


Liverpool.—Sanction to borrow £300,000 for elec- 
tricity purposes has been received by the T.C. from the L. d. B. 


Llandilo.—On August 30th the town was lighted by 
means of incandescent electric street lanterne, and a constant 
supply of electricity was turned on to the shops and houses con- 
nected to the mains. Messrs. Bertram Thomas, of Llandilo, were 
the contractors to the Council for the whole of the work, including 
cables, boiler and engine ; the dynamo is of their own manufacture. 
This firm has already lighted the famous Welsh waterirg Spa of 
Llandrindod Wells and the town of Colwyn Bay. 


London.—SoctHwark. — The Borough Council has 
received notice from the London Electric Supply Corporation, 
Limited, of its intention to lay high and low pressure mains in 


certain streets, and to construct underground converter chambers . 


and inspection boxes of he usual pattern. Notice was also received 
from the County of London and Brash Provincial Electric Lighting 
Company, Limited, of its intention to lay electrical conduite along 
the north side of St. George’s Road from Lambeth Road. 


Market Drayton.— The electric light works, which are 
in course of construction at Market Drayton, are rapidly progrets- 
ing. Mr. Cuthbert W. Bentley has been appointed resident 
engineer to the Market Drayton Company, in addition to his 
Position with the Alderley and Wilmslow Company. To Mr. 
Bentley, the contractors—Mesers. Edmundson's Electricity Corpora- 
tion, London—bave entrusted the erection of the plant and the 
laying of the mains throughout the district. The plant to be put 
down Will be on similar lines to that of the Alderley Edge Com- 
pany, which has been run for some years without a single failure. 


Middleton,—The T.C. has reduced the price of ekc- 
ticity for power from 24d. to 2d. per unit. | 


Mutford and Lothingland,—The R.D.C. is consider- 
Ing the advisability of applying for a prov. order to supply electricity 
to certain parishes in the district. 


Natal.—Mr. C, J. Gray, Commissioner of Mines, in his 
report on the coal-mining industry in 1901, states that six electric 
coal-cutters (one a longwall machine, and five Jeffrey chain 
machines) were installed during the year. 


Newport (Mon.).—Mr. H. Collings Bishop, the newly- 
appointed borough electrical engineer to the Corporation, has just 
furnished that body with a report as to the plant and machinery. 
He refers to the conversion of the central area of the town from 
alternating to direct current, recommending that some of the large 
mains which were laid a year or so ago, and which have the neutral 
wire on the inside, should be changed, so that the neutral wire 
shall be made the outer. He also recommends that disconaecting 
boxes shall be installed. The estimated cost of this work is £2,235. 
A joint report by the borough electrical engineer and the office 
manager has also been made upon the question of the supply 
of electricity for power purposes from the new generating station, 
East Usk. The signatories state that they believe it to be very 
necessary that the prices at which the Corporation is prepared to 
give the supply should be settled forthwith, in order that as many 
consumers as possible may be secured beforehand, and that they 
have no doubt whatever that there will be a large and increasing 
demand for power directly it is available. They suggest that power 
shall be given on the maximum demand system with an initial rate 
of 2d. per unit for an average daily demand of the maximum load 
for two hours, and all above at 1d. per unit. They also recommend 
that there shall be a system of hiring-out motors and for hire pur- 
chase. The following scale of charges is proposed :— Hire, 123 per 
cent. rent, based on the total cost of installation, payable quarterly 
in advance; purchase, the total cost of installation, paid in 20 
quarterly payments, with interest on the unpaid portion at 4 per 
cent. per annum. Tho whole of these suggestions have been 
adopted by the Electricity Committee, and will be forthwith carried 
into effect. l i 


Northfleet.—The U.D.C. has received offers to work its 
Electric Lighting Order from the Kent Electric Power Syndicate 
and Gravesend Corporation. 


Norwich.—The T.C. has sanctioned the expenditure by 
the Norwich Electricity Company, Limited, of £7,363. Thisincludea 
& payment of £1,157 on machinery and boilers; £5,000 for new 
mains, services, meters and wiring for new customers ; and £800 for 
extensions to the engine room. ' ; 


Perth (W.A.).—The largest boiler ever consigned to 
Australia, it is raid, has just been installed at the Perth Gas Co.'s 
electricity works; it isa Babcock & Wilcox boiler, exactly similar 
to the one exhibited at the Glasgow Exhibition last year, nominally 
of 1,000 H.P., and is fitted witha superheater and a chain grate 
stoker. This forms part of the new plant purchased by Mr. H. 
Broadbent during his visit to this country last year. 


Peterborough.—A L. G. B. inquiry was held recently 
into the application of the T.C. fcr sanction to borrow £14,000 for 
electric lighting extensions. | 


Ponty pool.— The electric lighting company has written 
to the U.D.C. agreeing to reduce the rates for the Market Hall 
lighting from 6d. to 34d. per unit. 


Romford.—The U.D.C. has asked Mr. Hawtayne to 
quote terms for advising the Council on the offer of the United 
Electric Light and Power Company to construct electricity works 
in the town, and to promote an electric tramway scheme. 


Yeovil.—The T.C. recently discussed the introduction of 
electric lighting into the town, where the gasworks are the property 
ofthe Corporation. It was stated that an installation would cost 
between £20,000 and £30,000, and that unless the Council 
obtained powers to carry out the work a private company would 
step in and do it. Ultimately it was resolved that the Gas 
Committee make the best terms possible with one of the competing 
companies for introducing the electric light, they being given to 
understand that the Council were not prepared to adopt it for street 
lighting, and that at the expiration of acertain time the Corporation 
may buy the undertaking at a stipulated sum. 


Spain.—A central electric lighting station is approaching 
completion in the town of Orgiva (Province of Granada). Water- 
power is utilised in generating three-phase 3,000-volt current. 


Strokestown.—A small electric lighting scheme has 
been carried out here by Mr. J. Hayden, comprising a 29. H. p. 
Tangye engine driving a dynamo for public and private lighting. 


Stretfurd.—During the current month contracts are to 
be let for the lighting and power supply of the township. At pre- 
sent, however, no definite arrangement has been come to owing to 
the difficulty of dealing with the Manchester Carriage and Tram- 
ways Company on the one hand, and the Manchester Corporation 
on the other. 


Walton-on-the-Naze. — The U. D. C., whose contract 
with the Gas Company for public lighting expires in November, 
has requested Mr. H. R. Spence, managing director of the Coast 
Development Company, to have an electric lighting scheme pre- 


. pared at once. 


Worthing.—The E.L. Committee is to consider the 
advisability of obtaining powers to extend the lighting area to the 
parishes shortly to be included in the new borough boundary. 
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- | ELECTRIC TRACTION NOTES. 


| on pr a Eer Brussels, Press telegram says that on 
rint, 


M. C. Ramaeckers, secretary to the Belgium Ministry of 


Railways, presided over a meeting of the Council of Railways to 


discuss the advisability of an electric railway from Brussels 


d Antwerp. It is possible that the plan will be executed by the 


beginning of next year. 


Berlin. The Financial Times says that after experiments 


‘extending over two years, the German State railway authorities 


have discontinued the working of the electric train on the Wannsee 
Railway, near Berlin. “The trials show that the operating 
expenses with the electric train were not less than those obtaining 
in the case of steam locomotives, but this is probably due to the 
working of the electric train haying been sandwiched between trains 
hauled by steam locomotives, so that the trials cannot be regarded 
as conclusive. This opinion is apparently shared by the railway 
authorities, who have just decided to make another experiment by 
the removal of the steam trains on the section between the Potsdam 
railway station and Gross Lichterfeld, and the substitution of 
electric trains, composed of three motor cars, capable of seating a 
total of 206 passengers. The service, which will commence next 
July, is expected to yield more satisfactory results than those 
obtained from the Wannsee trials, especially as all the trains will 
be electric and will run at frequent intervals.” 


Birkenhead.—The tramways manager reports that, 
together with tracks now being constructed, there will be a total 
length, in single track, of 234 miles in operation. Two generating 
stations are now in use, à main central station in Craven Street and 
a sub-station in New Ferry Road. During the year reported upon, 
982,737 units were delivered for tramways use. With regard to 
dry seats, experiments were carried out with a view to testing the 
value of different seats, and it was decided to fit 30 cars with 
Brown's patent dry seat. Experiments were also carried out in 
order to test the value of different life-guards. As the result, 
the Committee ordered the Tidswell guard to be fitted to 
all of their cars in place of the Peckham tray guard. Since 
the change to the Tidswell guard was completed, there had 
been no tatal accident on the tramways. The tramways staff 
numbers 280. The total length of route is 13:52 miles. The 
steepest gradient is 1 in 133 for 360 yards on the Higher Tranmere 
route. The total car mileage for the year was 718,726; the number 
of passengers carried, 6,456,361; the receipts per mile, 10 54d. Of 
the 59 cars in use, 13 are single deck, carrying 31 persons; 31 have 
single trucks and double decks, and carry 55 persons; and 15 are 
bogie cars, and carry 75 persons each. . The total income for the 
year was £31,593, and the expenditure £28,079. The longest 1d. 
stage is 1 mile 6 furlongs 1 chain, and the average 1d. stage 1 mile 
3 furlongs 5 chains. 

The T.C. is to expend £3,550 on erecting new tramway offices. 


Bradford.—A mishap having occurred in the laying of 
Certain sections of the lines with the Demerbe rail—said to be 
due to the laying of the lines before the internal concrete had set, 
and relaying having had to be done in consequence—it has been 
arranged that the Corporation and the Demerbe Company shall 
halve the cost of relaying, and that the Demerbe Company shall 
pay a lump sum to the Corporation to exonerate them from all 
further responsibility in reference to the repairs of lines. New 
section boxes are to be placed ‘on the’ Great Horton and Bolton 
Road tramways, the first two electrical routes to be constructed. 
The cars on all sections are to be fitted with Edmundson & Purdon’s 
patent earth indicators at a cost of 13s, 6d. each. 

The Tramways Committee has decided to give a bonus of 10s. 
every three months to drivers and conductors who havea clean 
sheet for that period. The Committee is giving a trial to the band 
brake of Mr. Oskar Zerkowitz, which is applied mechanically by the 
act of the driver stepping from his stand. 


Brighton.—The T.C. has decided that the work of 
laying the tramways in the London Road and Old Steine shall not 
be commenced until after the new year, owing to a difficulty about 
some large water mains which require moving, This makes the 
third time the Council have altered their mind on this subject. 


Brussels and Antwerp.—Laffan's Antwerp agent states 
that the Belgian Government has practically decided to construct 


an electric railway between Brussels and Antwerp. The route is 
26 miles long, and the trains are expected to do the distance in 25 


minutes. 
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extend the line to Nantwich, Sandbach, and other. towns, and thus 
táke considerable révenue from the railway company, and harm th 
trade of the town, 


Dublin,—A proposal to ask the town clerk to report on 
tramways municipalisation was rejected at last week's meeting of 
the Corporation. 


East London (S,A.).— Orders for additional electric 


tramcars are likely to be placed shortly by the municipality, Bu 


Electric Railway Breakdowns,—On 5th inst, the [ir 


fusing of a cable at Stockwell power station led to a suspension of B gh 
traffic on the City and South London Railway for 35 minutes. The pm 
following morning the Central London followed suit, a 15 minutes’ * 
stoppage being occasioned by the failure of a motor brush,“ as we 28 
read in the daily press. Oa Tuesday night the South London line is 
had another 15 minutes’ stop through a motor mishap. EM Boe 
Elland.— Elland. having given support to the Halifax LE 
Tramway Bill on condition that there should be a line to Elland B nk 
within two years, and the Halifax Corporation having failed to M 
carry out that promise, it will be proposed at the next meeting that B Uu 
the Halifax Corporation be asked to kand over its rights to the Bo 
British Electric Traction Company. : , 4 
. T 
6lasgow.— The Corporation has resolved to pay Mr. P. 
Parshall, the consulting engineer for the tramways undertaking, a ag 


further sum of £500 for services rendered. £250 will be for two 
trips he took to America in connection with the Westinghouse 
switchboards and in connection with engines, which the convener j 
Ptated were not part of his duty, The other £250 was for a second E 
assistant's engineer's salary sent to Glasgow to expedite the work. ! 
In the course of the debate as to whether this sum should be paid 
or not, if was stated that Mr. Parshall’s commission was to be 2} 
per cent., limited to £10,000, and that he was to supply drawings 
and plans, specifications, and advice generally, and carry out the 
whole work, besides keeping one resident assistant engineer in 
Glasgow to sec the work carried out. It was pointed out that 
Manchester, for a smaller undertaking, paid £15,000. The vote was 
36 to 9. | 
A very nasty accident occurred on the electric tramway | 
system on Saturday night last, one lady being so seriously injured 
that she died a few hours afterwards, and a large number of other 
passengers were seriously injured. ‘there is to be a Board of Trade 
inquiry held by Major E. Druitt almost immediately, but from ' 
reports 80 far published it seems that the pin of a controller handle 
slipped out and the handle coming off, the car got quite beyond the 
driver's control. It is stated that he had stopped the car at 
the last station in Renfield Street, and had restarted it, when 
the pin came out as he was applying the brake to stop the 
car near Cowcaddens. The car started to run backwards down . 
the incline and smashed into two other cars coming up in the 
opposite direction. It is stated that Mr. Jobn Young has issued au 
official report in which he says that the handles of the brakes are 
examined daily, and no explanation can be given of the occurrence, 
The proper course for the motor-man to pursue would have been to 
apply the power at the moment the handle came off to pnt the car 
forward. The other course was to reverse and apply the electric 
brake. The latter the motor-man attempted to do, but in some 
way, not explained, he failed to stop the car. 


Gomersal.—Mr. 5. Sellon, who was engaged to fix the 
purchase price to be paid to the Dewsbury, Batley and Birstall 
Tramways Company for so much of the tramway as is within the 


district of the Gomersal U,D.C., has awarded £877. ‘The distance 
is only about 100 yards. 


Halifax.—The abstract of accounts for the year ended 
March 31st shows the tramway liabilities to be £292,152, and the 
assets £307,537. On tramways the gross expenditure for the year 
was £56,546, and the income £56,252— net deficit of £294. After 
a three months’ trial of the working of the bell punch system, the 
manager (Mr. F. Spencer) has presented a report which enumerates - 
four advantages and 22 grounds of objection. | 


2 — 


DA: 


Harrogate,— The Harrogate Corporation proposes to 
establish three circular routes, and despite the op 


n of those } . 


who think that this fashionable resort should be above such vulg? — 2 èn 
means of locomotion, is hastening arrangements for a commence © ha 
ment. | 2 Ki] 

Ilkeston.— The T.C, has called upon the Derbyshire ande 
Nottinghamshire Power Company to complete the electric tram- at E 
ways and to be ready to supply current by November 1st next, |. — 175. 
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ELECTRIC POWER DISTRIBUTION IN THE BLACK COUNTRY. 


The Midland Electric Power Scheme. 


Tue generating station of the Midland Electrical Corporation 
for Power Distribution, Limited, is situated at Ocker Hill, 
near Wednesbury, in the centre of the Black Country. 
The site consists of 19 acres, and has a frontage to the 
Birmingham Canal of about } mile. A branch line of the 
London and North-Western Railway passes one side of 
the site, and a bank has been formed for the purpose 
of connecting the railway by means of a siding to the coal 


conveying plant. 


At present the coal is delivered into a basin connected 
This basin was built by the company, and 
The walls are built of brick 


with the canal. 
is 180 ft. long x 32 ft. wide. 


— 


bunker house. This coal-conveying apparatus is capable of 
dealing with 500 tons of coal per day. The bunkers have 
a storage capacity of about 900 tons. 

The buckets of the conveyor on the return journey pass 
through the ash tunnel underneath the ground floor of the 
bunker house, and past the ash-shoot doors of the boilers. 

The ashes are shovelled into an apparatus which fills the 
buckets, and they are then carried across to the opposite side 
of the canal basin, and deposited in carts for disposal. The 
whole of the coal conveying plant is of the Hunt Co.'s, New 
York, design. The coal bunkers were made by Sir William 
Arrol & Co., of Glasgow. 


GENERAL VIEW OF FERRANTI STEAM ALTERNATORS. 


with cement mortar, and average about 3 ft. in thickness. 
These walls are placed on puddle clay 3 ft. deep, which is car- 
ried up the outside of the walls to the level of the water in the 
canal. This puddle clay is also extended across the whole of 
the bottom of the basin to make a water-tight job. A foot- 
bridge has been built across the en. trance to the canal for the 
towing traffic. Eight barges can be accommodated at one 
time in this basin. | 

On the side of the basin most remote from the buildings 
is an iron structure, 50 ft. high, forming part of the coal- 
conveying apparatus. The slack is shovelled with skips 
which are lowered from the top. These skips are raised by 
means of a motor, and are automaticall y tipped into shoots 
which communicate with the filling apparatus in pits, from 
whence the coal is conveyed in buckets to the storage in the 


Between the bunker house and the engine house is the 
boiler house, running along one side of the engine house. 

At present there are installed eight Babcock & Wilcox 
water-tube boilers, placed in pairs. These boilers have a 
heating surface of 4,650 eq. ft. each, and are fitted with 
superheaters placed in the space behind the tubes and 
beneath the steam drum. The boilers, driven electrically, 
are fitted with chain grate stokers from a shaft running 
underneath the floor. Provision has been made for another 
eight boilers, which will be placed facing the present ones. 

Each boiler is fitted with two coal hoppers, and the 
slack is filled into these by means of travelling shoots 
from tl:e coal bunkers overhead. These travelling shoots 
have attached to them weighing apparatus which enables 


the quantity of slack used per shift to be checked. 
F 
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At the further end of the boiler house is the pump room, between the boilers and the engine house, The dimensions 
which at present contains three Weir pumps of 10,000 gallons of the main flue are 7 ft. 6 in. x 11 ft. 6 in. high. l 
capacity each per hour, and two water filters also of 10,000 Thechimney is a steel structure, 120 ft. high x 9 ft. internat 
gallons per hour capacity each. diameter. It is fire-brick lined throughout ita entire length, 
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FERRANTI Main BwITCHBOARDS AT Ock ER HILL STATION. 


Above the pump room is placed a large tank 24 ft. It rests on a massive brick foundation, 28 ft. x 28 ft. x 26 ft. 
x 30 ft. x 14 ft. high. This tank is divided by two 


This chimney was made and erected by Sir William Arrol 
partitions into three parts, and the centre compartment is used 


and Co., of Glasgow. 
asa hot well. Above this tank is placed the water-softening The engine house is a brick building 180 ft. long x 73 ft. 
apparatus. wide x 70 ft. high from the lower ground floor to the roof. 


ViEw oF BOILERS AND Coar-HANDLING (GEAR. 


Behind the boilers the main flue is carried underneath the It is spanned by a 20-ton electrical crane, built by Messre. 
floor, and rises at the end of the boiler house to connect Higginbottom & Mannock. The whole of the buildings, 
with the chimney by means of a brick flue built on the level together with the building of the canal basin, were con- 
of the ground. The intention is, later on, to place econo- 


structed by Messrs. Hughes & Stirling, of Liverpool and 
misers along the course of the flue on the ground level Bootle. 
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At present there are installed two Ferranti 800-Kw. seta, 
and one 1,500-Kw. Yates & Thom-Ferranti set. The 


OckER HILL. Power STATION. 


current generated 
is two-phase alter- 
nating, at a pres- 
sure of 7,000 volts, 
the frequency being 
50 cycles per 
second. The two 
Ferranti sets are 
placed at the end of 
the building near 
the main entrance, 
the large set being 
nearer the centre. 
This arrangement 
allows a wide space 
Opposite the 
entrance of the 
engine house for 
the reception of ad- 
ditional machinery. 

The switchboard 
is placed on a raised 
platform at the side 
of the engine house 
at the end adjoin- 
ing the temporary 
wall, so that it will 
occupy a central 
position when exten- 
sions take place. l 
The whole of this switch gear is by Messrs. Ferranti, 
Limited, and is so well known that it requires no special 
description. 

The cables leading from the generators to the switch- 
board are carried underground in a brick tunnel 6 ft. x 4 ft., 
ima they are easily got at throughout the whole of their 
ength. 

The foundations for the engines are massive concrete 
blocks set on the solid clay. These foundations were run in 
10 one continuous stream of concrete, the work never ceasing 
from the time of its commencement, night or day. The 
lime occupied in making each of the foundations was from 
nine to 13 days. 

Owing to the peculiarity of the ground in the Midlands, 
due to mining operations, great care was exercised in the 
design and formation of the foundations; in some cases a 
depth of over 40 ft. was excavated to ensure the foundations 
resting on virgin clay or solid rock. l 

_Anyone who knows the Black Country will appreciate the 
difficulties under which the architect, Mr. Huon. A. Matear, 
of Liverpool, had to labour to secure stability for such heavy 
buildings, and it is gratifying to find that, unlike many 
other places in the Black Country, no sign of any crack or 
shiver has presented itself. 

The Ferranti engines are of the inverted compound type, 


1,500-kw. Yates & THOM-FERRANTI SET. 
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and are fitted with the latest pattern “ Ferranti” valve 
gear. In addition to being practically silent, they work 
remarkably well, no trouble whatever being experienced. 
Each engine is fitted with a separate condenser placed on 
the ground floor behind the engine, the pumps being in 
the spaces underneath, between the engine foundations. The 
pumps are driven by ropes off the main shafts. 

The water for condensing will be drawn in from the canal 
basin in pipes 3 ft. in diameter and returned to the canal 
at a distance of about } mile, after having passed through 
a cooling process. A flat concrete basin about 65 ft. square, 
which will form the foundations of the cooling towers 
later on, will act meantime as a surface cooler. The water 
will be directed to and fro across the basin by intercepting 
walls before discharging into a spreader placed on the 
canal bank, with a discharge surface of 50 ft. so as to reduce 
the strength of the flow into the canal. At the present 
time the condensing apparatus is not connected, and the 
engines are exhausting to the atmosphere. 

The Yates & Thom 1,500-xw. set is also of the inverted 
compound type, and is fitted with Corliss valves and Dobson 
trip gear. The condenser for this engine is also placed on 
the ground floor behind the engine. The pumps are in the 
basement, but instead of being driven by ropes off the main 
shaft, they are driven electrically. There is sufficient space 
in the engine house 
before any exten- 
sions are necessary, 
to instal two other 
1,500 Kw. sets. 
The foundation for 
the present 1,500 
KW. set is stepped 
and has numerous 
tail bolts inserted 
in it to secure the 
next concrete block 
and so form a con- 
tinuous solid 
foundation for all 
three sets. Along 
the engine house on 
the side furthest 
from the boiler 
house are the offices 
and stores. 

The power house 
superintendent’s 
office is placed about 
18 ft. above the 
level of the engine- 
room floor and is 
fitted with a bay 
window looking into 
the engine house 


Trunk MAINS FROM OckBR HILL STATION. 
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and provided with stairs connecting it directly with the switch- 
board platform. Underneath the superintendent’s office on 
the ground floor is the test room, which is equipped with 
a complete set of Addenbrooke’s electrostatic instruments, 
consisting of ammeter, voltmeter, and wattmeter. With 
these instruments almost any electrical measurement can be 
made, but they are more particularly useful for measuring 
power, and the power factor on low power factor circuits. 
A test table for 
resistance and 
capacity tests, by 
Messrs. Nalder 
Bros., is also 
supplied. 

On the ground 
floor also are placed 
the stores, which 
communicate with 
the engine house. 

The oil store is 
an isolated building 
placed on a bank 
about 50 ft. away 
from the engine 
house. The engine 
and cylinder oils 
are kept in galva- 


into brick pits placed at frequent intervals where the cables 
are looped, so that in case of subsidence a breakdown is 
prevented. 

There are at present five sub-stations, situated at 
Wednesbury, Bilston, Tipton, Brierley Hill and Old Hill. 
The most important of these is at Bilston, and con. 
tains, in addition to the transformers for the ordinary 
lighting load, two 200-Kw. Westinghouse rotaries for tram- 
way purposes. The 
current enters this 
Station at 7,000 
volte, and leaves 
at 3,000 and 200 
volts alternating, 
and 500 and 550 
volts continuous for 
tramway purposes. 
The 3,000-volt cur- 
rent supplies low- 
pressure distri- 
butors at a distance 
through street 
transformers. The 
sub - stations are 
connected by tele- 
phone with the 
generating station 


nised iron tanks, and with each other, 
and pipes are laid 80 they are all 
from these tanks INTERIOR OF BILSTON BSUP-STATION. under à central 


to an oil measure in the stores. 


From this oil measure pipes are led away to the oil tanks 


of the various engines, so that no oil is carried about 
in the engine house. There are also drawing offices, and 
offices for the engineers-in-charge. The company has made 
special provision for the comfort of its workmen, and, in 
addition to a room for changing, there is bathroom and 
lavatory accommodation. 

The mains leave the building directly behind the switch- 
board. They are of the B. I. W. Company's make, lead- 
covered, and wound with jute. They are laid in earthenware 
troughs, being supported on bridge pieces and filled in 
solid with pitch ; bricks are laid over the troughs to form 
a covering. 


control although placed so many miles apart. 

Power is supplied to the tramways through meters at a 
pressure varying from 500 to 550 volts. Here, again, the 
switchgear is mostly of the Ferranti type, the instruments 
being supplied by Kelvin & White. The switchgear in 
connection with the rotaries is of the Westinghouse make: 
the meters for measuring the energy were supplied by the 
British Thomson-Houston Company. 

The E. H. T. switchgear is placed on the wall on one side 
of the sub-station, and the H.T. and L.T. on the opposite 
side. The transformers are placed up the centre of the room. 
A raised platform is erected in front of the switchboards, 
and is protected by & hand-rail along its entire length. 

The building, at present, is 33 ft. x 87 ft. x 16} ft. 
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WEstTINGaHOUSB ROTARY CONVERTERS IN BILSTON SUB-STATION. . 


In severa) parts of the Black Country serious subsidences 
take place from time to time owing to the mining operations; 
where these are likely, the cables are drawn into cast-iron 
pipes, which are joined together with loose sleeves and led 


high, and contains a storeroom and offices, one on either side 
of the main entrance; directly above these rooms 18 the 
accumulator room. The further end wall of the sub-station 
has been built of wood, covered with corrugated iron sheet- 
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ing, and can be easily removed for extensions. The other 
sub-stations are of similar design and similarly equipped, 


except for the rotary equipment for tramway purposes. 


The area over which the company operates is about 100 
sq. miles, and comprises the following districts :—Bushbury, 
Tettenhall, Heath Town, Wednesfield, Short Heath, Bentley, 
Willenhall, Upper Penn, Coseley, Bilston, Darlaston, Wed- 
nesbury, Great Barr, Sedgley, Tipton, Rowley Regis, Kings- 
winford, Brierley Hill, Amblecote, Lye and Wolescote, 
Quarry Bank and Cradley. Distributed over these districts 
are works of almost every kind and description, forming 


one of the best fields for electric light and power. 

The principal trades using power are:—Agricultural 
implement makers, bar and sheet iron manufacturers, iron- 
works and foundries, bedstead manufacturers, bell founders, 
boiler makers, bolt, nut, and rivet manufacturers, brass 
founders, brewers and maltsters, brick and tile makers, 
chain, chain cable and anchor manufacturers, chemical 
manufacturers, coal masters and colliery proprietors, colour 
manufacturers, coopers, cycle manufacturers, earthenware 
manufacturers, edge tool manufacturers, electrical engineers, 


ELECTRIC SHAFT-SINKING GEAR. 


Tux electric gear which is illustrated herewith is being used at 
Soothill Wood Colliery, Batley, for sinking a shaft 13 ft. diameter 
and 190 yds. deep. It is fixed at a depth of 230 vards from the 
surface, the shaft which is being sunk being in a direct vertical 
line with one of the present winding shafts from the surface. A 


ELECTRIC SHAFT-BSINKING Gear, SoorHILL Woop COLLIERY. 


large excavation has been made 30 yards below the bottom of the 
5 shaft, in which all the sinking arrangements are fixed; after 
£ rds shaft is finished, the 30 yards intervening between the two 
8 broken through, thus making the shaft 420 yards deep. This 
“ic sinking gear consists of a strong box bed on which all the 
tuit amounted ; the rope drum is 2 ft. in diameter, 22 in. wide, 
of 8 strong cast-iron end flanges with oak lagging across. One 
Ci 0 v flanges has a brake pulley 2 ft. 6 in. diameter x 4 in. wide 
n the outside ; the flanges are securely keyed on to a 44 in. 

: LUE in two journals, and on the outer end of this shaft a 
‘tite fe "e 18 keyed, which gears on to a pinion on the 
ut. t. This shaft runs in two journals, and is 34 in. 
the other! 1 spur wheel with machine-cut teeth is mounted at 
e total gun and gears direct on to the pinion on the motor shaft. 
rovided Speed reduction is 25 to 1. A powerful foot-brake is 
old the Working on to the brake pulley, strong enough to 
ing: in addis Sven when the full load of 50 amperes is pase- 
5 5 e lon to this brake, a hand-worked brake is fitted to a 
the gearing ne nature shaft, and this also is capable of holding 
ordinary M When the full load current is passing. The motor is an 
top of the bel inverted-type raachine, and is bolted solid on to the 
ni it is larg The rated output of this motor is 25 H.P. at 500 volts, 
at 2 time touch to take overload up to 40 Hl. p. for 30 minutes 
brushes: ag ont any risk of overheating or sparking at the 
© time required to wind the full depth of the 

a i is only 2 minutes, it will be seen that there isa 
Serieg f e magnets are mild steel forgings, 
iue ec Ls commutator is built up of hard copper ban, the 

Of 499. in. cies fitted in radial holders, and have a surface area 
Sling a density of 123 amperes per square inch. The 


engineers and machinists, file cutters and file makers, fire- 
brick and glazed brick manufacturers, fireproof safe makers, 
galvanisers and galvanised iron manufacturers, gas stove 
maker, general smiths, glass manufacturers, gun barrel and 
gun lock makers, hollow ware manufacturers, horse- 
shoe manufacturers, iron bridge manufacturers, iron founders 
(malleable), iron girders, roof and pallisading manufacturers, 
iron tube makers, japanners, lock makers, machine band 
manufacturers, metal refiners, metal rollers and copper 
Workers, mineral water manufacturers, millers (by steam- 
power), nail and screw manufacturers, pick makers, printers, 
pulley and pulley block makers pump makers, pumping 
stations, quarry owners, railway carriage and wagon builders 
and carriage wheel makers, sanitary pipe makers, sawing 
mills, sewage works, slag crushers, Soap makers, steel manu- 
facturers and founders, wire drawers and workers, &c., &c. 
The company’s offices are at 73, Lichfield Street, Wolver- 
hampton. The chief engineer and general manager is Mr. 
J. Hardie McLean, M. I. E. E., to whom we are indebted for 


the material contained in this article. The secretary is 
Mr. Gordon Saies. 


brushes are fixed on the neutral point, and there is no sparkin 
whatever at any load in either direction. 

As winding over sinkers is dangerous work for the men below, it 
is necessary that the man in charge shall have perfect control of 
the apparatus; the greatest precautions are also necessary to make 
everything absolutely safe, and to attain this end, the two power- 
ful brakes already mentioned, and a specially large and strong start- 
ing switch and resistance, have been provided. The starting switch 
is mounted on a larpe cast-iron plate, and is fitted with heavy 
carbon contacts so made as to be easily replaced when burnt away. 
The reaistance coils are mounted on a wrought-iron frame, 4 ft. 
square, and consist of about 3 cwt. of No. 8 and 10 S. W. d. gal- 
vanised iron wire wound in coils; this is large enough to dissipate 
all the heat which is generated, and enables the machine to be run 
for any length of time on any contact of the switch. A suitable 
reversing switch is combined with the starting switch. 

A 40-H. . motor has been supplied to the West End Colliery, 
Batley, for the same purpose as the one already described, with 
this exception, that the gearing has two drums fitted for two ropes, 
and after the shaft is sunk, the machinery will be used for winding 
coal. In this case the shaft is 120 yards deep, and is situated about 
ł of a mile from the main shaft. The brake on the armature shaft is 
actuated by a solenoid, so arranged that when the current is 
switched on, the brake is taken off, and as soon as the current is 
cut off, the brake is put on automatically. The motor is of the 
multipolar type, constructed for 40 H.P. at 500 volts, and is capable 
of carrying 50 per cent. overload for 20 minutes; the armature is a 
slotted drum, mounted on a cast-iron bush, and is clamped between 
cast-iron end-flanges; the windings are of the barrel pattern, 
block wound to the exact shape; there are no soldered joints of 
any sort, except where the sections are joined to the commutator. 
The commutator is built of hard copper bars, insulated entirely with 
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40-H. P. MoroR FoR WINDING ar MonLEY WEST Exp COLLIERY, 


BATLEY. 


mica; the brushes are of carbon mounted on radial holders, the 
current density being 16 amperes per sq. in. at full load. The shaft 
is made of best mild steel, and runs in three self-oiling bearings 
lined with hard phosphor bronze. The magnet yoke ring is made 
of soft grey cast-iron; the magnet cores are mild steel forgings, 
machined all over; the windings are series, and are on removable 
formers. 
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THE POWER EQUIPMENT OF THE WEST- 
INGHOUSE WORKS AT TRAFFORD PARK. 


THe works of the British Westinghouse Electric and 
Mannfacturing Company, situated in Trafford Park, Man- 
chester, wherein actual manufacturing work has just com- 
menced, have already acquired considerable notoriety. It is 


Fig. 1.—THREE-PHASE ALTERNATOR, 750 Kw. 


mainly to the large size of the works, the range of their various 

manufacturing processes, and the rapid and positive action 
taken by the company in starting at once with a factory 
far larger than any other of the same kind in 
the country, that this interest is due, and certainly 
it is merited. The production of electrical machinery 
and apparatus, varying in size and type from generators 
of thousands of horse-power each to test room ammeters 
and arc lamps, involves a works equipment just as 
diverse. The various departments of the  Westing- 
house works include iron, steel and brass foundries, 
pattern shops, forges, and space and machinery for the 
working of sheet metal, finishing, packing, shipping, &c. 
The power supply for this huge undertaking is well worth 
the close attention of all engineers. 

In the early days of the electrical power industry the 
Westinghouse Company was a pioneer in, and a most ardent 
advocate of, the alternating-current system, and can to-day 
rightly claim to be inthe front rank of workers in this 
branch of the electrical industry. 

This being so, one is not surprised to find that the power 
supply of the new Westinghouse works is by means of alter- 
nating currents. The power-generating plant is situated at 
the south-east corner of the machine shop, the site being 
approximately at the centre of the works’ area, and nearest to 
those departments requiring the largest supply of power. 
The main generating plant consists of steam-driven, rotating- 
field, three-phase alternators. The steam is generated by four 
Babcock-Wilcox boilers of the 500-H. . size, working at 
a pressure of 180—150 lbs. per square inch. The fires are 
fed by Roney mechanical stokers, which are all driven by one 
5-H.P. Westinghouse “Junior” steam engine, installed close 
alongside the end boiler on a wall bracket. The coal used 
is fed by gravity into the hoppers of the stokers from storage 
bunkers overhead, there being one bunker of about 15 tons 


capacity to each boiler. The smoke stack is of steel lined 
with brick; it has an inside diameter of 8 ft. and is 
150 ft. high. Two of the boilers are fitted with 
superheaters. The whole of the water used in 
the works is at present drawn from the city supply 
system, but it is intended to sink an artesian well 
in the near future, from which all water for power and 
fire hydrant purposes will be drawn, and which will also 
serve to supply the large storage tank of a lofty water 
tower now in course of erection. Two duplex Worthington 
pumps attend to the boiler-feed, the feed-water being pan 
through a Goubert feed-water heater. In the pump house, 
alongside the condensing plant, are two powerful Worthington 
pumps, each capable of delivering 1,500 gallons per minute, 
or the supply for six 1 à- in. fire-hose nozzles; these are put 
down solely for use in the event of an outbreak of fire. The 
whole of the works is amply equipped with hydrants dis- 
tributed in convenient positions, and certain parts are also 
fitted with Dowson automatic sprinklers. The steam supply 
from the boilers is used for a variety of purposes, as well as 
for driving the main generating plant ; the warming of the 
shops, which is by hot air, the air receiving its heat by being 
forced through large pipe coils; steam hammers in the 
forge ; the steelworks gas-producer plant, &c., &c. 

The generating plant consists of four alternators, two 
exciters, and a rotary converter. Two of the alternate- 
current sets have a rated capacity of 750 Kw. each, and 
yield three-phase current at a pressure of 440 volts and a 
frequency of 25 periods per second. The engines driving 
these machines are of the Westinghouse cross-compound 
condensing type, fitted with Corliss valves on both the high- 
pressure and low-pressure sides, and having tubular re- 
heating receivers. The cylinder diameters are 26 in. and 
48 in. respectively, and the stroke 52 in., whilst the speed is 
94 revolutions per minute. 


Fic. 2.— WESTINGHOUSE STEAM ALTERNATOR, 250 KW. 


The alternators are of the well-known Westinghouse 
rotating-field type. Each of these has a field of 32 pole 
mounted on a stout cast-iron wheel built in sections, 
the outside diameter of the complete rotor being about 12 fr. 
The construction of the stationary armature is clearly shown 
in fig. 1. The bar winding ig placed in position in the slots, 
coupled up and finished after the heavy half-ring, consisting 
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of the cast-iron shell and laminated interior core, has been 
dropped finally to its foundations. The other half of the 
armature is of course finished before it is set on the lower 
half. The magnet wheels are built direct on the engine shafts 
between the high and low-pressure cylinders. In addition 
to the rotating field, each engine is fitted with & heavy fly- 
wheel mounted on the centre of the shaft alongside the 
alternator. The extreme height of these generating sets 


Fig. 3.—RoTARY CONVERTER, 400 Kw. 


from the floor line is about 85 ft. Placed side by side they 
are very imposing, and quite overshadow the two smaller 
sets, although the latter would generally rank as large units 
for manufactory supply, each being of 250 Kw. rated 
capacity. The two 250-Kw. generators are similar to the larger 
ones. The engines are of the ordinary Westinghouse compound 
typ, which is very widely used, and occupies a position 
somewhat apart in steam engineering, this engine being 
single-acting and having a single horizontal piston valve 
controlling the steam distribution for both vertical cylinders. 
Their economy is very marked, and is combined with 
extreme simplicity of the mechanical parts and con- 
sequently low maintenance figures. The two engines 
at the Westinghouse works have each cylinders 1% in. 
and 30 in. in diameter, a stroke of 16 in., and a normal 
speed of 250 revolutions per minute. A general view 
of one of these sets, as seen from the generator end, is 
given in fig. 2. All the alternators are designed, and the 
ee are arranged, for the parallel running of the 
plant. 

The exciting current for the alternators is produced by 
two small direct-coupled sets, each consisting of a com- 
pound engine of a similar type to those mentioned, but 
smaller in size, having cylinders 11 in. and 19 in. in 
diameter respectively, and a stroke of 11 in. The exciters 
are compound-wound, multi-polar machines, yielding 62} Kw. 
at a pressure of 125 volts when running at a normal speed 
of 275 revolutions per minute. 

For the supply of direct current for special purposes 
throughout the works, such as for certain testing, for arc 

hting, &c., a rotary converter of 400-kw. capacity has 
been installed. It should be understood that this is nob 
the only machine for testing purposes; there are many 
in the testing departments. The converter of the generating 
plant proper, is a six-pole compound-wound machine, 
receiving three-phase current at 440 volts pressure and 
Yielding direct current at 500 volts when running at 500 
revolutions per minute. A small type “C” induction 
"en is built on an extension of the shaft, and serves for 
170 ing the converter. This motor runs the machine arma- 
che Eo about ita maximum running speed, at which point 
vide ate-current supply is switched on to the converter 
Fi 115 and the starting motor is entirely switched off. 
1 a the rotary converter, which is of the Westing- 
bar tue ee type, largely used in this country for 
0 nce tramway working. The switchboard arrange- 
i s. naturaly somewhat extensive. In all, there are 

role panels arranged in one long row alongside the 


generating machinery, consisting of two exciter, four 
alternator, one instrument, five power feeder, two lighting 
feeder, and four rotary converter panels; these are all 
of the well-known Westinghouse type, and are fitted with 
the usual regulators, switches, automatic circuit-breakers 
and instruments. 

The feeders are of stranded, well-insulated cable, and pass 
direct from behind the switchboard panels to an under- 
ground tunnel, where they are slung in an orderly well 
arranged manner between porcelain insulators on stout wooden 
brackets set into the tunnel wall at frequent intervals. There 
is ia all over three-quarters of a mile of the tunnel work 
which passes under the floors of the various shops, and 
also underground between the several works buildings. The 
tunnel is about 5 ft. high x 4 ft. 6 in. wide, and is built of 
14 in. concrete walls throughout. In certain parts, there 
are two such tunnels side by side, the extra one being retained 
for the steam supply mains. The branches from the insulated 
feeders are also of insulated cable, and for the most part are 
run openly on walls, ceilings, or columns, spaced by porcelain 
insulators, or in wooden cleats. 

Practically the whole of the power is developed by type 
“C” induction motors running direct on the 440-volt supply 
circuit. The rotor is of the squirrel-cage closed circuit form, 
consisting simply of a series of straight copper bars laid in 
slots on a laminated core, and all electrically connected and 
bolted at their ends to stout copper rings. The stator, 
or fixed part of the type “C” motor, consists of a 
cylindrical shell of cast-iron lined with a cylinder built up 
of soft steel laminations and slotted on its inner surface to 
receive the primary winding of the motor. This winding is 
in direct connection with the current supply when the motor 
is running. A view of one of these motors as installed in 
the machine shop is given in fig. 4. The two-way 
switch is shown below the motor. The only regulation 
given to these motors is at starting ; the first position of the 
switch places the primary of a small reducing transformer 


Fia. 4.—Tzpez "C" Moror, DRIVING SHAFTING. 


(fitted in the box behind the marble switch slab), across the 
supply mains, and couples the motor across the secondary. 
When the motor has gained speed the starting switch is 
thrown over to the second position, placing the motor direct 
on to the supply mains, and cutting the transformer out 
of circuit altogether. ^ Each motor circuit is fitted with a 
three-pole fuse. 
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The motors used throughout the works range in size 


from about 5 H.P. to 50 H.P. 


They are installed in 


various positions, right way up on brackets from columns, 
as in fig. 4, on main girders, on the floor, on the side 
from columns and walls, and upside down on ceilings, &c. 
In all cases, the object has been to economise space, and to 
place the motor in the most advantageous driving position. 


Spur and pinion 


gearing has been adopted to a con- 


siderable extent for driving short lengths of shafting to 
which are belted several small machine tools, any one 
of which being thrown on or off affects the motor 


load only slightly. 


Where heavier tools are to be 


driven in groups f.om a common shaft the motor is 


belt - coupled. <A 
very large number 
of motors are used 
direct - coupled or 
belt - connected to 
independent ma- 
chine tools. Fans 
for the smiths’ 
forges and for the 
ventilation and 
heating of the 
shops; hydraulic 
compressors for the 
numerous elevators, 
which are always 
within easy access 
in every building ; 
electric cranes with 
Separate motors for 
travel, traverse and 
hoists, varying in 
capacity from 5 to 
50 tons; furnace- 
charging machines ; 
furnace rollers and 
electric haulage, are 
some of the diverse 
applications of the 
electric motor met 
with in the West- 


Fig 1.—GENERATING PLANT at Linwoop Parer MILLS. 


inghouse works. The whole arrangement, from the boiler 
house to the machine tool, has been well designed and 


thought out. 
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Fic. 2.—BgaTING ENGINES aT LINWOOD PAPER MILLS. 


A separate lengthy article could well be written on the 
power equipment of each department; sufficient has, 
however, been said to show that the Westinghouse works 
offer for engineers features of greater importance than their 
size, and that one of these features is undoubtedly their elec- 
trical power equipment. 


Power Plant for Meat Packing.—A New York ex- 
change cays that a 6,000-H P. power plant is to be erected by Nelson 
Morris & Co., the Chicago meat packers, for the purpose of furnish- 
ing light and power. Metsre. Babcock & Wilcox will furnish the 
' boilers—12 batteries of 500 H each. The ccal and ash handling 
macbmnrry will be capable of Landling 45 tons per hour. 


ELECTRIC POWER IN A PAPER MILL. 


THE following is a description of an electrical power installa- 
tion which has been running upwards of one year at the 
Linwood paper mills, Linwood, Renfrewshire, N.B., the pro- 
perty of Messrs. R. & W. Watson. This installation is of 
special interest, inasmuch as the entire steam generating 
and motor plant are of the most, economical type, and it is, 
perhaps, the only paper mill in this country where the 
various operations in connection with this manufacture are 
carried out by means of motor drives. 

[n common with the almost universal practice in paper 
mills,  Messrs. 
Watson had, prior 
to the change refer- 
red to, a large 
number of engines 
scattered through- 
out the several 
departments, with 
the usual ramifi- 
cation of steam- 
piping and shafting 
required for trans- 
mission, entailing 
losses by radiation, 
condensation and 
friction, which, in 
many works, are of 
a very serious 
nature, Along with 
these disadvan- 
tages, there was the 
difficulty of main- 
taining the  scat- 
tered engines, with 
their connections, 
in  gcod order, 
particularly where 
the requirements 
rendered continuous 
| running necessary, 
and where the only opportunities for repairs and packing, &c., 
occurred at week-ends. 

The regulation of speeds is of primary importance in 
paper manufacture, and, to attain this end, the old system 
of working involved, at all times, the closest attention on 
the part of the attendants, frequently with only partial 
success. In this respect it was decided that, even though 
the new electrical plant should turn out to be no more 
economical in respect of fuel than the one that has been 
replaced, the greater facilities offered for regulation of speed 
and general manipulation of the paper materials in the 
different stages would amply justify the change from 
mechanical to electrical driving. Economy in fuel and 
labour, however, are also secured to a highly satisfactory 
extent, as the results tabulated at the end of this descrip- 
tion will fully show. | 

The installation at present consists of two units; wben 
complete there will be four, each equal to a load of 450 J. f. P. 

The boilers, which are two in number, are by Messrs. 
Babcock & Wilcox, each having 3,580 sq.ft. of heating 
surface, and constructed for a regular working pressure of 
260 Ibs. per sq. in., both having been tested hydraulically 
to a pressure of 375 lbs. per sq. in. The boilers are fitted 
with Messrs. Babcock & Wilcox’s patent chain grate stokers 
and patent superheaters; each superheater has a heating 
surface of 460 sq. ft.,and the steam in the superheater main 
has a temperature of about 500? F. The exhaust steam 
feed-water heater, which is also by Messrs. Babcock and 
Wilcox, contains 316 sq. ft. of heating surface, and 
is capable of withstanding a steam pressure of 260 lbs. 
per square inch. The heater, which is able t 
deal with 22,000 lbs. of water, at present takes 
the exhaust steam from the air pump and feed pump engines, 
ue 99 temperature of the feed water being about 
The economisers, which are by Messrs. Lowe“ ck. Limited, 
of Shrewsbury, are of novel design, consisting of eight blocks 
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of tubes, there being 20 pipes in each block, The 
economiser completely fills the lateral space of the flue, there 
being no side passages or deflectors, In addition to the 
usual scraper gear, the arrangement of the building allows of 


Fra. 3.—Fietp MAGNET AND ARMATURE. 


the tubes being brushed with steam jets as required. The 
water enters the economiser at an average temperature of 
160° F., and is discharged into the boilers at a temperature 
of 300? F. more or less. | 

The feed pump is by Messrs, G. & J. Weir, Limited, Cath- 
cart, and is of tke single 
direct - acting steam - driven 
type, with positive valve 
gear, having a capacity of 
5,000 gallons of water per 
hour, delivered against a 
pressure of 260 lbs, per 
in. The normal Speed of 
the pump is 12 double 
strokes per minute. l 

The condensing plant 
includes a pair of twin air 
pumps, each having a 
diameter of 18 in. with 10 
in. stroke, driven by an in- 
verted — twin compound 
engine with cylinders 6 in. 
and 12 in, diameter, and 
10 in. stroke, the speed 
being 125 revolutions per 
minute, 

The filters are by Messręe 

ll Bros, Ravensthorpe, 
and they are constructed to 
withstand a Working pressure 
of 270 Ibs. per sq. in. The feed water from the hot well is 
pumped through these filters, and thence through the feed- 
water heater and economiser to the boilers. 

ere is no water-softening process in connection with 
the filters, the nature of the water being such as to render 
this Unnecessary, There is, however, from time to time a 
Considerable quantity of suspended matter in the water 
supply, all of which is thoroughly removed by the filtering 
Process, and arrangements are made whereby the filtering 
medium can be thoroughly cleansed without interfering with 
the Working of the plani, 

Ane engines to which the dynamos are coupled are of the 
in ns type, triple-expansion, with three cranks, and are 
Fi sed for working with a maximum steam pressure at 
e throttle valves of 250 lbs. per sq. in. 
all dy of the set on test was found to be 85:5 per cent. at 


oad, and the steam consumption does not exceed 12°5 Ibs 
per LE.P.-hour at full load. 5 e x E 


€ Illustration. fig. 3, are of the Bruce Peebles fly-wheel 


—that is to say, the a turei 
engine shaft in theoria. i rmature is not coupled to the 


Fig. 4.—CALENDER WITH 80-B.H.P. MOTOR. 


spider on which the core is built up. The armature is slot- 
wound, with compensated winding to ensure that all the 
brushes take an equal proportion of the load, E 

The commutators are built up on Messrs. Bruce: Peebles’ 
patent hydraulic system, and are so rigid that they can 
be struck in the centre with a heavy hammer without in 
any way affecting the commutator bars, Dropped bars 
in commutators built up in this way are an impossibility, 

The motor equipment consists of eight 80-B. H. p. motors, 
two of 50 B. H. P. and ten 25 B. H. P. each. All these motors are 
of Messrs. Bruce Peebles’ standard . P. P. P. power type. 
Six of the 80-B. H. P. motors drive the beating engines. Fig. 2 
shows two sets of beaters, each with their 80-B.H.P. motor. 
These machines are used for reducing the raw materials— 
manilla, flax, and jute—into pulp, and may be said to form 
the commencement of the paper manufacture, in so far as 
power is required. 

The working stresses during the initial stages of the pulp 
process are of a most variable character, and considerable 
doubt was felt as to the likelihood of a motor drive being 
successful, but the results obtained justify the application, 
as the motors have proved quite equal to all conditions of 
working, and readily respond to an overload of 50 per cent, 
without heating or other trouble. 

Owing to the sudden and sometimes excessive variation 
of the load of these machines, 
it was thought advisable to 
adopt a belt drive, and this 
has proved quite successful. 

Fig. 5 shows another 
80-B. H. p. “ P.P.P.” motor 
for driving the pulp-refining 
engine. These machines are 
used for treating the pulp 
after it comes from the 
beating engine, the crude 
pulp being pounded down 
into a pasty consistency 
preparatory for transmission 
to the paper-making ma- 
chine, in which it passes 
through the various stages 
required to complete the 
manufacture. 

The two paper-making 
machines, including acces- 
sories, are each equipped 
with two motors, one having 
a 25-B. H.P. and a 50.-B. H. P. 
motor, and the other one, 
two 25-B.H.P. motors. The power necessary to drive these 
machines is dependent upon the weight and quality of the 
manufacture for the time being, but the provision made 


Fie. 5 —PorP REFINING ENGINE. 


fully ‘meets all requirements in this respect, and the speeds 
can be regulated with absolute exactitude. 


The auxiliary plant of the paper-making machine, con- 


: sisting of pumps, agitators, &., is worked from lines of shaft- 


ing, which are driven by motors, as illustrated in fig. 7. 


. The web of paper, on being taken from the machine, is 
' passed through the rolls of the damping machine, which is 
also driven by a 25-B. H. P. motor, as illustrated in fig. 6. 
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This damping process is preparatory to calendering, which is 
the final stage of the manufacture. Fig. 4 is an illustration 
of one of the large calenders, which is driven by an 
80-B. H.P. motor. The rolls of the calender have to be 
adapted to suit the various thicknesses of the paper, and the 
speed has also to be regulated in accordance with the nature 
of the paper and the degree of finish or surface necessary. 
To meet these requirements, the calender motors are of the 


Fic. 6.—DaMrPiNa MACHINE AND 25-B.H P. MOTOR. 


variable speed type, being designed to run at from 100 revolu- 
tions per minute to 600 revolutions per minute. A speed 
of 100 revolutions per minute is only necessary on starting 
the machine, and from 300 to 600 revolutions per minute is 
the average range, The variation can be regulated by the 
shunts, the loss being negligible, particularly when com- 
pared with the wasteful working of the steam engines 
formerly employed. 
1A number of the motors in these mills are geared up to 
the various machines, as shown in fig. 4. This method of 
connecting the motors was necessary in some instances to 
suit the space at disposal, but it has also been adopted in 
other cases with excellent results. 

With a view to testing the different materials used for 
gear pinions, Messrs. Watson, with their consulting engi- 
neer, Mr. R. D. Munro, carried out a series of experiments 
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and is still in good order. The other pinions of various 
sizes are also turning out equally satisfactorily. 

The whole of this installation has been designed and 
carried out by Mr. R. D. Munro, chief engineer of 
the Scottish Boiler Insurance Company, and, with a few 
unimportant exceptions, the electrical portion of the work hag 
been manufactured and erected by the contractors, Messrs, 
D. Bruce Peebles & Co., Tay Works, Edinburgh. 

An important point to note is that, as will be seen from 
the description, the generating plant is equipped through- 
out for a full continuous load of 600 Kw. The engine 
house is of sufficient capacity for a further 600 kw, 
making a total final capacity of 1,200 kw. 

At present only one-third of the whole mill is completely 
equipped. The remaining two-thirds is in process of con- 
version, the final scheme being to employ three-fourths on 
load, leaving one-fourth to spare. The load on the motors 
at present is just sufficient to fully load one of the 300-kw. 
sets, 

The capital cost of the 600-K w. generating plant, 
including engines, dynamos, boilers, condensers, steam pipes, 
filters, &c.. and all engine room accessories, was £9,500 ; 
the proportion of this which is utilised for the present 
motors, allowing 25 per cent. for spare, brings the 
capital outlay on the generating plant for the actual 
number of motors installed during the year to £5,950; 
allowing 10 per cent. for interest and depreciation on this, 
we get £595, which, per week, gives. £11 8s. Od. 


The average amount of coal consumed per 
week is 58 tons 18 cwt., whicb, at 48. 104d. 


per ton, costs ... se — £14 7 1 
Cartage, at 4d. per ton, per week ii es 19 8 
Wages (stokers, engine driver, and greaser) ... 3 10 0 
Cil and stores ; js 185 dnd - 12 0 

Total ... . £30 16 9 


Average of total units generated per week, taken over 
the same period as the other costs, equals 29,380 (corre- 
sponding to 70 per cent. load factor). Therefore, the total 


£30 16s. 9d ; 
— 3 — 0°295d. er unit. 
29,380 P 


cost per unit = 


Fic. 7.— Pax or ENGINE AND BOILER House, Linwoop ParER MILLS. 


with pinions made of phosphor bronze, raw hide and paper. 
Phosphor bronze and raw hide pinions, although running 
fairly well, are very noisy, which in several of the depart- 
ments was objectionable, and for this reason it was decided 
to use pinions made of paper. These pinions are composed 
of paper specially manufactured by Messrs, Watson, discs 
being cut from the web and built up like an armature core ; 
the paper discs forming the pinion are bound together by 
iron hoods or caps. One of these wheels, about 12 in. 
diameter, which has been working into an ordinary spur 
wheel for the last three years, has given no trouble whatever, 


Thus the actual generating costs, including labour and 
attendance, and allowing the above ample percentage for 
interest and depreciation, work out at about 4d. per unit. 

As a matter of fact, it may fairly be stated that the pis 
in coal alone on this plant will pay off the first costs in Abe 
five years. ed 

This economy is quite apart from the considerably des 
labour in the actual processes, and from the ease in han € 
and the facility with which the speeds of the nu 
machines can be altered to suit the particular processes W 
which they are working. 
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WATER AND ELECTRIC POWER PLANT IN NORTH WALES. 


THE Yale Electric Power Company, Limited, came into 
existence a little over two years ago for the purpose of deve- 
loping to some extent the large amount of water-power 
running to waste in the district of Blaenau Festiniog, North 
Wales, where, unlike most places in this country where 
water-power is to be found in abundance, a ready-made 
market is close at hand, namely, the town and the 
celebrated slate mines of Blaenau Festiniog. 


The company gives a 
24 hours’ supply, providing 
power to the slate mines and 
quarries for hauling, pamp- 
ing, mill driving and like 
purposes, and also electric 
light for the streets and for 
private consumers, 

Before the introduction of 
electricity into these mines, 
steam was used for the same 
purposes, Oneof the condi- 
tions imposed on the con- 
tractors was that the con- 
version from steam to elec- 
trical driving should be 
carried out without stoppage 
of work, and that the exist- 
ing starting handles on the 
winding engines, &c., should 
be retained. The old gear- 


ing has consequently in most cases been used, and the 
steam plant remains in position, 
by simply shifting the driving pinions, to run by steam- 
power in cases of emergency, thus saving the cost of spare 
armatures and other vital parts of the electrical portion of 


the machinery, 


All of the dynamos and motors have been constructed by 
the Sandycroft Foundry Company, Limited, of Chester, 


The Yale Electrio Power Scheme, 


Fic. 1l.—Farrs or DOLWEN, SHOWING DAM AND Pree Ling. 


It is possible, therefore, 


on May 22nd, 1902, Lord 
ceremony of inaugurating the 


and the first mines to benefit by this low charge were the Votty 
and Bowydd and Messrs. Greaves & Sons, 
has also entered into an agreement with the Urban District 


The company 


public supply, 6 ;. 4... 
olts for power purposes, and at 


ran continuously for 10 days 


Li wes 


connected with the mains, 
and about 3,000 8-cp, 
lamps, or their equivalent, 

sides about a dozen arc 


lamps for lighting the streets and the goods yards of the 
Great Western and Festiniog Railways, 
station in the Chester division of the Great, Western Railway 
that is lighted electrically, More arc lamps are being con- 
nected for the street lighting, | 

The power is derived from the falls of Dolwen, situated 
below in the valley, about 2,000 yards from the town, the 
head of water available being about 200 ft, The generating 


This is the only 


Fa. 2.—DounBrLE PELTON WHEEL COUPLED To Two 90-Kw. SaANDYCBOPT Dynamos, 


1 pe lich Hon of one of the sets of pumps at the Votty 
n ch were made by Messrs. Ernest Scott & Moun- 
TA Wap of Neweastle-upon-Tyne; and the whole of 
nas been carried out to the instructions and under 


8 » Supervision of Mr. Osborne 


ine’ C., and Blaenau Festini 


€ company. 
OWer ig g pany 


Upplied to the large consumers at 1d. per unit, 


to be laid down. 


Yale, of Great Winchester 
og, North Wales, managing constructed by the 
Limited, 
by means of “ Sandycroft ” 


capable of giving an out 


plant in the power house, which is about to be enlarged, is 
intended ultimately to be auxiliary to a larger plant 
The present plant consists of two 
“ Sandycroft " six-pole continuous current generators, each 
put of 90 xw. at 560 volta, 
Sandycroft 
They are direct coupled, one on each side, 
flexible couplings to a double 


Foundry Company, 
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Pelton wheel, provided with four nozzles, and supplied from a 
dam 800 yards up stream. This dam was finished in 1900; it 
has been built across a deep and narrow gully, and is nearly 
30 ft. high. It is built in a natural hole formed by the 
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Fic. 3.—Visw or MILLS, SLATE BANKS, TRANSMISSION LINE, &c. 


action of the water in the solid rock of the bed of the stream, 
and is constructed of solid masonry. It has on several 
occasions had 5 ft. of water on its crest. Provision has been 
made for laying another and larger water main when required, 
a for flushing out the pool, This is clearly shown in 
fig. 1. . 
^ The pipe line is of steel, the pipes being 2 ft. in diameter 
except near the head of the line, where, owing to difficulties 
of carriage at the time of construction, a double line of 
18-in. pipes was used instead. 

A battery of the * Tudor“ type has been installed of 140 
ampere-hours capacity at the one-hour discharge rate. This 


Fic. 4.—SUB- STATION AND Orr STORE. 


battery works in conjunction with the generators, the load on 
the latter being kept practically constant by means of a 
differentially-wound motor booster. The arrangement is 
automatic; the generators charge the battery on light load, 
and on heavy loads the generators and-battery supply current 
in parallel to the line. 


The generators are separately exeited by a dynamo direct- 


driven by a small Pelton ” wheel, but by means of suitable 
arrangements on the switchboard they can be made self- 
exciting if desired. | | i; 

The motor which drives the booster can also be driven by 
a turbine as a generator, and is intended for use as an 
auxiliary machine for light loads, &c., or for charging up 
the battery if necessary when the main generators are shut 
down. It is intended to lay down immediately another 


and later on a 450-KW. machine. 


dynamo of 36 Kw. for lighting a special part of the district, 

The main switchboard consists of two generator panels, 
and battery, exciter, and distribution panels. 

The transmission line consists of three overhead circuits 
of bare hard-drawn copper cable, carried on insulators of the 
double-petticoat type. The circuits may be worked inde- 
pendently or in parallel. From the power station the over- 
head line conveys current to the slate mines, the distance 
being 3,500 yds. Double-pole construction is principally 
employed for the main line, thereby ensuring a wide margin 
of safety even under the very trying conditions to be met 
with in this part of the world. A telephone line is also 
provided. 

At the Votty and Bowydd mine a 150-n.H.P. Robey wind- 
ing engine is driven by a 6-pole “ Sandycroft” motor, 
driving a drum shaft through gearing. The shaft carries 
three drums, used for winding up an incline 200 yds. in 


Fic. 5.—S8wrTCHBOARD AT DOLWEN POWER STATION. 


length. There has also been installed an 80-B. H.P. 4-pole 
“ Sandycroft ” motor driving two drums by means of belting 
and gearing. This winds up an incline also 200 yds. in 
length. 

At the same mine there is another 80-B. H. P. 4-pole 
* Sandycroft” motor, driving two drums through gearing, 
winding up a 400 yds. incline (see fig. 11). These motors 
are all provided with the “Sandycroft” special type of 
magnetic brake. 

The starting and regulating switches are actuated by the 


F1G.26.—40-Ew. MoTo&2-GENEBATOB. 


same levers thut previously controlled the stop valves; when 


the engines were steam driven. s 
For pumping, there is a set of three-throw horizonta 
pumps capable of lifting 160 gallons of water per ^77 
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Fic. 8.—Inctinz LEADING TO VOTTY 
AND Bowypp SLATE QUARRY. 


to a height of 350 ft., and a second 
5 x 3 of the same type 

able of lifting 50 gallons under a 
head of 400 ft. Bes © 

A third set of pumps, also of the 
same type, is being installed, capable 
of lifting 350 gallons per minute to 
à height of 200 ft. 
_ From the Votty & Bowydd mine a 
line branches off for a distance of 900 
yards to Messrs. Greaves & Sons’ mine, 
Where a  10-n.m.r. semi-enclosed 
motor drives a mill, &c., and for 
sinking operations at these quarries 
a “Sendyeroft” semi-portable elec- 
tric winch is used. This is driven 
by a totally enclosed motor. 

| the town of Blaenau Festiniog, 
Which lies between the power station 
and the mines, and through which 
the high pressure mains pass, a sub- 
Station has beer erected. Here. a 
Motor-generator of 40-Kw. capacity 

1 put in, and this reduces the 

Voltage, which, for public and private 
lighting in Festiniog, is 230 volte 
at the consumers’ terminals. A 


second and much larger motor- 
generator will shortly have to be 
put down in order to cope with 
the rapidly increasing demand for 
energy. This sub- station also 
contains the local offices of the 
company, and occupies a very central 
position. | 

The day lighting load is at 
present taken by a Tudor battery, 
of 90 ampere-hours’ capacity at 
the three-hour discharge rate. The 
motor-generator is controlled, and 
distribution effected, by a switch- 
board consisting of a high pres- 
sure panel and motor - generator, 
battery, and feeder panels. 

An extensive system of tele- 
phones is employed, the central 
point being at the  sub-station 
in the town. As the company's 
local offices are also in the 
same building, this arrangement 
is found very convenient, and 
enables the staff to keep in close 
touch with every part of the 


Fig. 9.—OvERHEAD AND UNDER- 
GROUND JUNCTION Box. 


Fig. 10.—Tuxrorp INCLINE, WORKED 
BY 80-H.P. MOTOR. 


Fia. 11.—80-H. . Moron DBRI VNG WINDING ENGINE. 


— as — 


486 | THE ELECTRICAL REVIEW. vol. 51. No. 1,294, SEPTEMBER 12, 1902. 


THREE-PHASE POWER PLANT IN A WELSH line of steel pipes 23 in. in diameter conveys the water to the 
LEAD MINE. Pelton wheel at a pressure of 200 lbs. per sq. in. When 


the reservoir is once filled its supply is sufficient to drive 

NES the generator under full load day and night for at least two 
Tur Frongoch mine, near Devil's Bridge, in Cardiganshire, ^ weeks. The Pelton wheel can be easily uncoupled from the 
has been equipped with a 2,500-volt three-phase power trans- three-phase generator by means of a lever actuating a flexible 
mission plant by the Electrical Company, Limited. of London, ^ band coupling, and the Willans engine can be coupled and 


Fic. l.—GEwEBATING BET, SHOWING PELTON WHEEL. 


from which power is distributed over a distance of about 
three miles. The plant has been working day and night for 
about two years. 

i: During the summer months, when the reservoir runs 
dry, a Willans three-cránk steam engine drives the gene- 
rator, but from September until May water-power is usually 
available. The water for driving a Pelton wheel of a maximum , Fic. 2.—GzasERATING SET, SHowina WirLANS ENGINE. 
of 400 H.P. is solely derived from the hills, as the rain is 


unco’pled on the other side of the generator in the same 
m E - m manner (see figs. 1 and 2). 
: The generator is of the Electrical Company’s make, type 
pa | N.D.M., with stationary armature and rotating field. 
| The three-phase current is generated at a pressure of 


Fic. 3.—Rep Rock MOUNTAIN. Fig. 4.—Moron Darvina Pomp. 


collected there and forms several small lakes, which discharge between 2,000 and 2,500 volts in each phase, and is con- 
into a water-way over eight miles in length. This water- ducted from the station switchboard through a steel- 
way feeds the reservoir, which has been partly formed by armoured underground cable across the road to the cable 
nature, and partly excavated and dammed up on the top of tower, which can be seen in fig. 3, behind the generating 
th srw? Rock Mountain, 464 fl. high, which can station. From there it passes on to the serial line, which 

seen in fig. 3. is protec : 1 he 

The power house is seen at the foot of the mountain, A hon De "The pires ine 8 teas ae - 
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Fig, 5.—OvVERHEAD LINE NEAR PIT-HEAD. 


wires of 5 mm, 
diameter, sup- 
ported on porce- 
lain insulators (see 
fig. 5). 

The route of the 
serial line passes 
two water-wheels, 
formerly used to 
work the under- 
ground pump in 
the Vaughan shaft 
alone, which re- 
quires about 50 
H.P., and is some- 
thing like half a 
mile away from the 
Wheels (fig. 6). A 
curious example of 
engineering at 
this point is thet 
the lower wheel 
was used to drive 
a pump which 
pumped water on 
lo the top of the 
upper wheel to increase its power. 

Two 50-H. p. induction motors supply 
the power in the buildings where the 
ores are crushed and dressed. The 
stationary field windings of these 
motors are connected direct to the 
2,500-volt transmission line. The 
rotor is of the slot-wound type, 
with an arrangement to insert resist- 
ance in the circuit to facilitate the 
starting-up. The E. M. F. of the rotor 
is only about 200 volts. When the 
motor is up to speed, which takes 
about 10 seconds, the rotor is short- 
circuited by means of a lever, and 
the brushes can be lifted off. 

For the lighting of the dressing 
floors, &c., a three-phase transformer 
of 8-KW, capacity has been installed, 
Which supplies 18 are lamps and a 
number of incandescent lamps, at a 
Pressure of about 225 volts. From 
the dressing floors the overhead line 
passes on at a reduced diameter of 3 
mm. tothe Vaughan shaft. The incline 
railway, shown in fig. 5, bringing in 
theore from the pit-head to the dressing 


oors, is also driven from the top 
of 1 dressing floors by the two motors already de- 
scribed, 


A 


1 Ri- 23 * 


Fig. 8.— OLD WATER-W HEELS. 


Fig. 7 shows the interior of the winding house. An 
85-H.P. three-phase motor drives the heavy winding 
machine; the pressure for this purpose is reduced to 200 
volts by means of a stationary transformer, which at the 
same time supplies current for incandescent lamps for 
lighting up the winding house, the tipping place for the ore 
at the pit-head, and the feeding place for the inclined 
railway. There is no difficulty whatever in regulating the 
power and speed exactly to the same nicety as by means of a 
steam engine. Part of the current on the high-pressure side 
is branched off from the distribution board in the winding 
house, and is conveyed through a steel-armoured three- 
phase high-pressure cable down the Edward Shaft to the 
pump room, which is at the 96-fathom level. Here a motor 
of 85 B. M. b. is connected to and drives a three-throw pump 
by means of a flexible coupling. "This motor works with a 
pressure of between 2,000 and 2,500 volts in a similar 
manner to those working at the dressing floors. A simple 
pull of a lever breaks the circuit of the rotor almost 
sparklessly, and the motor will stop immediately, The stator 
is switched off by means of a high-pressure switch on the 
board, which is shown in fig. 4. 

The lighting of the pump room, as well as of the 66-fathom 
level, is done by incandescent lamps, which take current 
from a small 
single-phase trans- 
fermer, reducing 
the E. M. F. in one 
phase only to 
about 110 volts. 
A similar trans- 
former is placed 
on one of the 
posts of the aerial 
2 line opposite the 

o. c offices, and is 
9 A properly protected 
«against rain and 
damp. It supplies 
the current for 
lighting the 
offices, stores, &c. 

The plant can 
be strained in 
cases of emergency 
for a short time 
up to 400 H. P. 
In all there are 
in use the follow- 
ing motors:—T wo 
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Fic. 7.—WINDING GEAR DRIVEN By 85-H.P. MOTOR. 


90-H.P., one 85-H. P., one 35-H. P. at 2,000 volta, also one 85-H.P. 
at 200 volts. Further, about 10 Kw. is used for lighting. 


1 
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ELECTRIC POWER IN A CLYDE 
SHIPYARD. 


BRITISH employers have from time to time been subjected to 
severe criticism as to their methods of manufacture, and in some 


ELECTRICALLY-DRIVEN WINCH 


cases, We are sorry 
to say, the allega- 
tions of conserva- 
tiim and anti- 
quated methods 
are only too true. 
The members of 
the shipbuilding 
industry, which is 
one of the staple 
trades of the 
country, are, how- 
ever, fast redeem- 
ing their position, 
and are adopt- 
ing up-to-date 
methods and elec- 
trical power to an 
extent which 
would hardly be 
credited by out- 
siders. The photo- 
graphs in the con- 
text show some of 
the applications of 
electric ‘motors for 
driving ship- 
building ma- 
chinery in a ship- 
yard on the Clyde. 
The Sunderland 
Forge and Engineering Company, Limited, who carried out 
this installation, have their works in the centre of a large 
ehipbuilding industry on the Wear; they have naturally 
given this branch of business, together with the electric 
lighting of ships, their chief attention, and have carried 
out, many large and important schemes. 

The generating plant illustrated consists of one of Messrs. 
Alley & McLellan’s “ Sentinel” engines, coupled direct to a 
four-pole ‘Pallion” generator, suitable for developing 
112 KW. at 220 volts when running at a speed of 380 revolu- 
tions per minute. This machine is constructed with 
exceptional factors of safety, both electrical and mechanical. 
A feature which will be seen in the illustration is the large 
diameter of the commutator, and the great depth of wear 
which is available on the plates. The armature is wound 
on the wave method, so that one set of brushes can be lifted 
and examined whilst the machine is running, if required. 
The armature conductors are laid in insulated slots in the 
core, and are former-wound, without any joints at the end 
remote from the commutator. The armature and com- 
mutator are mounted on one sleeve, so that the whole of the 
electrical portion can be removed from the shaft quite 
readily, and, if necessary, à Dew shaft put in, without in any 
way disturbing the windings. 


SUNDEBRLAND]FORGE —ALLEY & MCLELLAN STEAM DYNAMO. 


The yoke is of cast-iron, and the magnet poles are forgings 
made in the Sunderland Forge Company's forge department. 
The generator is compound-wound, and the compounding is 
arranged so as to give a slight increase in voltage as the load 
increases, 

The main cables are led from this generator to the switch- 
board, which is arranged &o as to readily allow of extension, 
From the switchboard the cables are carried overhead to 
various distribution centres in the shipyard. The system 
has been adopted of having the starting switches for the 
various motors grouped in distribution cabins, each cabin 
being under the control of one man ; this system is found 
to work excellently, as it avoids the trouble which might 
ensue if the motors were started by any irresponsible person, 
The distributing boards are fitted with double-pole switches 
and fuses, and alongside each are the starting switches for 
the respective motors. 

The type of starting switch employed is one which has 
been found by experience to be very satisfactory, and it has 
several features of its own. The starting motion of the 
handle is upwards, and the first movement i8 to connect the 
shunt windings with the mains; a further movement puts 
the main switch in the armature circuit in series with the 
resistance. Continuing, the movement then gradually cuts 
zb the resistance until a short-circuited position is attained ; 
the switch is held 
in this position by 
the usual shunt 
magnet. There is 
also an overload 
cut-out, which 
works indepen- 
dently of the shunt 
attachment. This 
cut-out consiste of 
a solenoid, round 
which the main 
armature current 
flows, the solenoid 
being provided 
with a plunger, 
which can be ad- 
justed to kick 
upwards at any 
predetermined 
current, This 
motion, instead of 
as usual short- 
circuiting the 
shunt magnet and 
allowing the 
switch to fall off, 
kicks up a knee 
in a link con- 
necting the main 
armature switch 
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Moron-DzrvEN Punch anp SmEARnS, SHOWING REMAINS OF 
STEAM ENGINE. 


with the switch handle, and thereby breaks the main circuit 


directly on the main switch in the resistance case. 
From the distribution cabins the wires are led underground 
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in pipes to the motors, the type of which can readily be seen 
from the illustrations. The case is of cast iron, and the 
magnets are forgings, as in the case of the generators. The 
magnet bobbins are wound on formers and are thoroughly 
insulated with impregnated tape. The armatures are of 
the same substantial design as that of the generator, and 
possess the feature of large commutators with great depth of 
wear. The shunt and armature leads arc brought through 
water-tight glands in the case, there being no main terminals 
on the motors. "The end covers are ventilated, and the ven- 


DovusLE-ENpED Moron-DRivkeN PoNck. 


tilation holes are fitted with fine wire gauze. The bearings 
are of the self-lubricating type, fitted with rings which dip 
into a reservoir of oil. 

The winch illustrated on p. 438 is a speciality of the Sunder- 
land Forge & Engineering Co., Ltd., and is worked by one of 
their Pallion” motors through worm and worm wheel, 
with spur gear for the second reduction. This machine, of 
which three have now been supplied to this yard, is serics- 
wound and is fitted with a tramway controller. 

The whole installation was carried out without interfering 
with the work in the yard, all the motors being fitted on to 
their bases before the steam engines driving the machines 
were disconnected. In one instance here illustrated the 
steam engine has not yet been removed. 

The installation has now been running over six months 
with satisfactory results, and the motors have efficiently 
withstood the heavy loads incidental to shipyard work. 


ELECTRIC POWER IN COAL MINING. 


THERE are few cases where electrical transmission can be more 
profitably applied than in that of transmission of power to mines. 
Electric power plants for colliery work, however, have not been 
taken up in this country as extensively as might reasonably 
have been expected. The many advantages of electricity over 
steam, air, and other powers for this class of work, must be 
apparent to most colliery engineers and managers; but, 
although it is the ideal means of taking power into the work- 
Ings, it has, up to the present, been mainly confined to light- 
ing at bank, pit bottoms, engine rooms, heapsteads, &c. 
This is probably due to the difficulties of running and main- 
taining cables through the falling of roofs and other riske, 
and to the supposed danger from sparking at the motors. 
There is, however, no difficulty in avoiding or overcoming 
these troubles if the scheme is carefully considered in its 
Initial stages. This has been prominently demonstrated in 
the power installation recently put down at the Bradford 
Colliery Company’s workings, near Manchester, by Messrs. 
J. H. Holmes & Co., of Newcastle-on-Tyne. A description 
of this installation will doubtless be of interest to our 
readers, 

In the power house there are three coupled eam gene- 
rators, two of which are used for power, and the third for 


surface lighting only. These sets are mounted on combina- 
tion bedplates. The engines were supplied by Messrs. 
Browett, Lindley & Co., Limited, of Patricroft, and are of 
the self-lubricating enclosed two-crank compound vertical 
type, having cylinders 144 in. and 24 in. x 10 in. stroke, 
and running at 380 revolutions per minute. 

The engines are capable of developing 195 B. H. P. each 
with 90 lbs. steam pressure, and of sustaining an overload 


of 25 per cent. for two to three hours when required. They- 


are fitted with special shaft governors and heavy fly-wheels. 

The engines are coupled direct to two Johnson-Lundell 
Bix-pole traction generators, designed for an output of 248 
amperes at 525 volts, at 380 revolutions per minute, and for 
a 25 per cent. overload for two to three hours with fixity of 
brushes and sparkless commutation. 7 

These generators are fitted with split laminated pole- 
pieces, having an extended pole tip on one side, so propor- 
tioned that this half of the magnct core is saturated by the 
shunt turns alone; as the load increases the compound 
winding quickly changes the induction density in the other 
half of the pole, at which point a strong field is required 
to obtain sparkless commutation at all loads. With cores 
of this description, it has been proved possible to employ 


a much smaller air gap and to deal with grcater armature. 


reactions, It has been found possible in practice to run 
these generators for short periods at 100 per cent. overload 
without altering the brush lead or causing destructive 
sparking. | | 
The armatures are slot-wound, and the commutators are 
of ample diameter, composed of hard drawn copper 
with mica insulation, of such dimensions as to ensure 
adequate capacity to carry the maximum current without 
excessive heating. The brush-holders are carried from 
substantial split rings with adjusting screw attached to 
the yoke ring. The bearirgs are self-adjusting and self- 
oiling. | 
The main switchboard is made up of eight panels of 
enamelled slate, having the positive and negative sides 
divided. It is arranged fer parallel running, and is fitted 
with 300-ampere automatic minimum cut-outs, coupling, 
and negative switches, Weston dead-beat ammeters and volt- 
meters to each generator, and voltmeter four-way switches 
to read from any generator or bus bara. There are four 
300-ampere D.P, circuit switches and fuses to the pumps, 
hauling sets, &c., with a Weston ammeter in each circuit. 


JOHNSON-LUNDELL Dynamo DRIVEN BY BROWETT-LINDLEY ENGINE 


The lighting panels are fitted with four 50-ampere b. p. 
circuit switches and fuses. The bus bars are fixed on the 
face of the power and lighting panels. The field regulating 
rheostats are mounted on the bottom panel. 

The cables are of the Telegraph Manufacturing Company's 


. make, the largest used being 61 Xx O90. All the cables are 


armoured and lead-covered, of 2,500 megohms quality. 

The cables at the pit bottom are so arranged that in the 
event of one pair of cables breaking down, they would be 
cut out and the supply taken from one of the four sets, 
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until the repairs were made good, thus obviating the risk of 
a stoppage to any part of the workings. 

There are three hauling sets, two for endless rope, and 
one main and tail. Each of the endless rope sets is driven 
by a 65-B. H. P. enclosed Castle six-pole motor, compound- 
wound, and designed to run at 300 revolutions per minute 
on & 500-volt circuit. "The armatures are slot-wound, with 
formed coils, so arranged as to obtain the maximum 
mechanical strengtb, combined with the highest electrical 
efficiency. The motors are fixed to separate bedplates, each 
having three bearings of ample surface, fitted with ring 
lubrication and oil gauges. Grooved pulleys, 30 in. in 
diameter, are fitted, to take 12 3-in. ropes. 

The hauling gear constructed for endless rope haulage is 
mounted on an I-section frame, fitted with angle and knee 
pieces at the corners, and consists of first and second motion 
shaft driving the winding drum through double-helical gear- 
ing. The first motion shaft is fitted with a 6 ft. 8 in. diameter 
Split pulley for 12 3-in. ropes, and runs at 110 revolutions 
per minute; from this the power is transmitted through 
two reductions to the winding drum. The latter is 
4 ft. 9 in. in diameter x 8 in. face, and runs at 16:5 revo- 
lutions per minute. "This drum is fitted with cast-iron con- 
cave shoes, which are made detachable ; these shoes can be 
quickly removed and renewed on showing any signs of wear. 
Attached to the side of the drum is the brake sheave, 5 ft. 


- 


carried, to which are fixed two sliding connectors or contacta 
connecting the bus bar with the resistance sections, 

The main and tail hauling set is similar to the larger set, 
except as regards the drums, which are arranged in the usual 
manner, and driven by a 20-B. H.P. enclosed Castle six-pole 
motor with rope pulleys, &c., as previously described. 

There are two sets of electrically-driven pumps. The 
high duty pump is one of Messrs. J. Evans & Son’s 
horizontal treble-ram type, with rams 6 in. in diameter 
x 9 in. stroke, and, when running at 40 revolutions per 
minute, delivers 5,500 gallons per hour against a head of 
1,800 ft. The pump is mounted on an extended bedplate, 
which carries the motor and gear. 

The motor is of the enclosed Castle six-pole type, capable 
of developing 75 B. H. P. at 350 revolutions per minute at 
500 volts. The power is transmitted through two reduc- 
tions of gearing, the first being machine cut and the second 
double-helical. Starting and regulating switches and circait 
breakers are fixed close to the pumps. 

The low-duty pump was also supplied by the above firm, 
and is of the same type, but fitted with rams 8 in. x 9 in, 
stroke, and at 44 revolutions per minute, it delivers 12,000 
gallons per hour against a head of 470 ft. This pump is 
driven by a 65-B.H.P. enclosed Castle six-pole motor, running 
at 350 revolutions per minute, at 500 volts, complete with 
gearing similar to the above. 


D.A.PARSONS & C? 
NEWCASTLE on TYNE 


Parsons 1,500-kw. TuRBO-ALTERNATOR AT NEPTUNE BANK PowER STATION. 


in diameter x 7 in. face; the strap is of steel, fitted 
with blocks. The brake is applied or released by a slow 
motion screw fixed to the lever arm. "The hand wheel on 
the screw is fixed at the starting switch, thus enabling the 
man in charge to start or stop with promptitude. 

The hauling ropes are each 1,000 yards long, and travel 
at 3 miles per hour when 24 tubs are attached, an equal 
number of light tubs running back. To run each set light 
takes 22 per cent. of the normal full load. 

These sets have been running for some months, during 
which time they have been worked to their maximum capacity. 

The starting switches are of Messrs. J. H. Holmes & Co.'s 
own make, specially designed to give slow ard steady 
starting. The starting switch has two slates. On the 
short upper slate is fixed a single-pole switch, mechanically 
closed on the first turn of the slow-motion screw, and after- 
wards magnetically held on. On stopping or failure of 
supply, this switch opens, and prevents any damage arising 
from careless handling by starting the motor with all resist- 
ance cut out. To close the switch, all the resistance must 
be run in, and the operation repeated. 

On the lower slate is fitted the bus bar and the resistance 

ection contacts. On the slow-motion screw a cross-head is 


LARGE TURBO-ALTERNATOR AT NEPTUNE 
BANK, WALLSEND. 


In our issues for July last year we gave a full description of 
the Neptune Bank power station of the Newcastle-upon- 
Tyne Electric Supply Company, at Wallsend ; since then a 
1,500-Kw. turbo-alternator has been supplied by Messrs. 
C. A. Parsons & Co. The generator rans at 1,200 revolations 


per minute, with a frequency of 40 cycles per second, and à 
pressure of 5,000 to 6,000 volts, and the set is complete 


with its own surface condenser and electrically-driven pumps, 
which are placed below the turbine. The seb was referr 
to in the paper recently read by Mr. W. B. Woodhouse, 
when it was stated that the test figures obtained from 
the 1,000-Kw. set supplied by Messrs. Parsons to Elberfeld 
had been beaten by the set here illustrated. The results were 
given as follows :—Speed, 1,200 revolutions per minute ; 
load, 1.442 Kw.; steam pressure, 196 Ibs. per sq. in.; 
superheat, 76° F.; vacuum, 27 in. The steam consumption 
per kilowatt-hour was found to be 18 lbs. 


"m 


Lua T7 — Hu 


19 


m——————————— c——————————eÓá—X ⁵ĩðVꝛùA ð2Z Y 
441 


vol. 51. No. 1,294, SrrrnunRR 12,1902] THE ELECTRICAL REVIEW. 


. X!"CO——————————————————————————————ÀÁ—————o 


ELECTRIC DRIVING IN PAISLEY. 


Tk engineering and boiler-making works of Messrs, A..F. 


Craig & Co., Limited, of Paislev, furnish a good illustration 


of the economies 
to be effected by 
motor driving. 
Until two years 
ago steam was 
supplied to the 
various engines 
from three sets of 
boilers, each re- 
quiring separate 
firemen in different 
parts of the works, 
and the number 
of separate steam 
engines, including 
four steam cranes, 
was seven, Now 
a central genera- 
ting station has 
been erected, in 


which are installed Fic 2 —ELEctTRICALBY-DRIVEN LaATHR. 


the whole of the 


-boiler plant, the 


engines and electric generators, the immediate result being sub- 
stantial savings in firemen's wages, in boiler efficiency, in steam 
pipe condensation and leakage, and steam engine efficiency. 
The two engines were built in Messrs. Craig’s own works, 
and consist ‘of a triple-expansion set developing 200 H.P. at 
80 revs, per minute with 150 lbs. steam pressure, and a com- 
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pound ret developing 150 f. H. P. at the same pressure. The 
engines drive generators of 160 E.H.P. and 140 E. H. p. 
respectively. The generators run in parallel, and give an 
E.M.F. f 210 volte. 

he main switchboard has two centre panels, carrying 


dynamo switches and instruments, and arranged on etne 


side are nine distributing panels, each carrying an ammeter 
in addition to the switch and fuse. The panels are of uni- 
form design, and as extensions are required additional panels 
are added. The wiring throughout ison Messrs. Mavor and 
Coulson's ** C.C.” concentric systeni, with armoured cables 
and cast-iron distributing boxes. The motors in use have 
an aggregate 
power of about 
450 B. H. P. 

The overhead 
travelling cranes 
were, as usual, the 
first to be dealt 
with. Ok these 
there are six, each 
with a lifting 
capacity of ;20 
tons. Several of 
those in the 
foundry were for. 
merly steam 
cranes, and the 
remainder were 
rope-driven. Only 
slight alterations 
were in each case 
required foradapt- 
ing the crane for 
motor driving. In 
the foundry yard the steam derrick crane was also adapted 
for motor driving, and fig. 1 is an illustration of the 
arrangement. 

The machine shop and boiler shops are furnished with a 
number of high class special tools, and many of them are 
fitted with separate motors. Fig. 2 shows a powerfal lathe 


FIG. 3. 


built for themselves by Messrs. A. F. Craig & Co. It is 
designed for turning heavy shafting, and has the . otor 
mounted on the headstock. This lathe, when cutting with 
two tools simultancously, each making a cut J in. deep with 
1 in. feed at the rate of 25 ft. per minute, absorbs 19 H.P., 
the material being mild steel, Under the gallery of the 
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machine shop, where heavy tools cannot be served by the 
overhead travelling cranes, a motor-driven walking jib crane 
is provided, which is illustrated in fig. 3. 

Many of the boilershop special tools are worthy of 
description, but can only be mentioned here to indicate that 
they are all motor-driven. The works and yard are, 


of course lighted throughout by electricity. 


Fic. 4.—Dovuanuas & Grant ENdNE Driving MaAvonR & COULSON 
Dynamo. 


Without considering the power required for lighting, it 
is found that under ordinary working conditions the normal 
demand for power from the electric generators amounts to 
about 120 r.H.P. The consumption of power; is, therefore, 
about 25 per cent. of the aggregate power of the motors 
installed. The small proportion of power used relatively 
to the aggregate power of tbe motors affords striking 
evidence of the value of electric driving as applied to such 
works. To ascertain exactly the saving effected by cen- 
tralising the power generators and distributing electrically 
is not possible, but Messrs. Craig are doing 10 per 
cent, more work than by the old methods, and that with 
15 per cent. less coal, so that the saving in coal realised by 
electric driving is in their case approximately 25 per cent. 

The electric equipment was installed by Messrs. Mavor 
and Coulson, Limited, of Glasgow. 

Fig. 4 shows a 200-E. H. P. Mavor & Coulson generator 
mounted on the crankshaft of a 
cross-compound horizontal engine 
by Messrs. Douglas & Grant, of 
Kirkcaldy. This set runs at 100 
revolutions per minute, and is 
provided with an independent 
evaporative condenser. It fur- 
nishes power for driving & number 
of motors in a Scottish factory. 


GAS-DRIVEN SET AT 
CORK EXHIBITION. 


AT tbe Cork International Exhi- 
bition, at the stand of Messrs. Porte 
and Co., of Cork, there is shown run- 
ning a Verity - Stockport direct- 
coupled generator and gas engine. 
The engine is of special construc- 
tion for direct coupling to the dynamo, 
and is capable of giving a maximum 
of 45 B H.. with Manchester town gas 
at a speed of 220 revolutions per 
minute. It has a special heavy disc fly- 
wheel of 6 ft. 6 in. diameter by 12 in. 
wide. The engine is fitted with Messrs. 
J. E. H. Andrew & Co.’s patent 
ignition arrangement to control the 
firing of the chargé and to keep 
the same absolutely regular and 
constant; the patent ignition 
tubes are guaranteed to main- 
tain perfectly uniform and positive 
firing, and will last (with 
ordinary care) about gsix months. 
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The governor is of the patent ball type for dynamo driving, being 
extremely sensitive and so constructed that the speed is regulated 
ucder all loads. Further, with these governors the speed can be 
immediately altered without stopping the engine. There is a 
patent arrangement of valves to prevent the engine from starting 
backwards and to facilitate cleaning, all being made positive 
lifting, very easily “ get-at-able,” and directly under the eye of the 
man in charge. The piston is specially built up, and can be easily 
taken to pieces for cleaning, having spring rings separated by loose 
intermediate or junk rings, the whole being held in position by 
junk covers, thus avoiding springing the rings over the piston block. 
The crankshaft has an extra long bearing on the driving side. 

The engine is coupled, as shown, to a 27-Kw. Aston standard 
multipolar engine-type dynamo, complete with half-coupling and 
commutator end bearing. The machine is shunt-wound, and 
capable of generating 117 amperes at 230 volts at a speed of 
220 revs. per min. 

The magnet windings are mounted on metal spools, and are com- 
pletely protected by the overhanging yoke ring. As insulation 
material both on the armature and field magnets, mica and specially- 
prepared fibrous paper alone are used. 

The armature is of the slotted drum type, and the winding is com- 
posed of copper bars heavily protected by mica. 

The commutator is of massive construction, and is carried ona 
bush fitted directly to the armature without being keyed to the 
shaft in any way. The armature itself being keyed to the shaft, 
the arrangement thus provides for an easy replacement of the com- 
mutator without any interference with the shaft. 

The weight of the dynamo, including commutator bearing and 
half-coupling, is approximately 34 tons. 

A magneto-electric generator recently introduced by Messrs. 
J. E. H. Andrew & Co. for spark ignition, is made up of 
powerful horse-shoe permanent magnets, a stationary arma 
ture, and a soft iron envelope, the last mentioned having 
an alternating motion, and working between the magnets 
and the armature. The machine is mounted upon a sub 
stantial baseplate of brass, and bolted over the camshaft of the 
engine, As the camshaft revolves, a cam raises a lever, which, by 
means of a rod, breaks contact at the moment when the spark is 
required. This contact breaker is constructed as follows:—A cast- 
iron plug is fitted to the combustion chamber. In this plug there 
are two spindles, one fixed and insulated, and connected directly 
by an insulated wire to the magneto machine, and the other con- 
structed so as to revolve. The latter spindle has at both ends a 
crank, and a light spring on the outside holds it in such a position, 
that the crank on its inner end is always in contact with the 
fixed spindle until the break occurs. At the moment when the 
voltage in the alternating magneto is greatest, the cam suddenly 
releases the magneto lever, and the rod strikes the crank and breaks 
contact. Provision is made for altering the time of ignition when 
starting the engine. The power required for working the gene- 
rator is inappreciable, the machanism is simple, there is little to get 
out of order, no attention is needed, and a spark of equal intensity 
is obtained at all speeds. 

We understand that Messrs. Andrew have recently supplied one 
of their Stockport" gas engines of 130-B.H.P., horizontal design, 
for dynamo driving at the Felixstowe central station. This engine 
will be coupled to the dynamo by a flexible coupling. There is also 
an engine driving a traction generator at the Herne Bay Pier. 
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ELECTRICITY IN A LARD REFINERY. 


Tug accompanying figures illustrate the application of 
electric power to the refining of lard, at the works of 
Messrs. N. Kilvert & Sons, Trafford Park, Manchester. 
here are in all 25 motors installed, of the Lancashire 


Dynamo and Motor Company’s standard two and four-pole 


semi-enclosed types, ranging from 2 Hp. to 25 H.P. They 
aresupplied with power at 500 volts, and drive, by means 
of belt and spur gearing, the various line shafts, machines 
for washing, rolling and pumping lard, deep-well pumps, 
and packing-case-making machinery. —— 

Fig. 1 shows one of these motors driving a conveyor ; 
another motor, fitted with back gear, is shown in fig. 2, 
driving line shafting in the pump house; while fig. 3 
shows motors driving the ammonia compressors for the 
refrigerating apparatus. 

The motors have cireular steel yokes, cast solid with the 
poles, and split on the horizontal diameter to give access to 
the armature. The field coils are former-wound, and are 
insulated with pressspahn and tape, each coil being provided 
with its own terminals. They are so supported on the poles 
with brass clamps 
that the air can 
circulate freely 
both inside and out- 
side the coils, to 
ensure cool running. 

The armatures 
are of the slotted 
drum type, with 
ventilating spaces, 
and the cores are 
built up on cast- 
iron sleeves extend- 
ing from bearing 
to bearing, thus 
stiffening the shaft 
and providing a 
support for the 
commutator. The 
coils are former- 
wound, and are 
fixed in place in 
the slots with wood 
strips driven into 
recesses at the top 
of the slots, and 
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Fig. 2—Morons Datvine Lane SHAFTING. 


Fia. 3.—Morors DRIVING AMMONIA COMPRESSORS. 


Fic. 1.—Moron Drivinc CONVEYOR. 


bands of steel bind- 
ing wire. 

The commutators 
are built up under 
hydraulic pressure, 
special means being 
adopted to retain 
the bars in position. 
The brush-holders 
are made of light 
stampings, in which 
the carbon brushes 
are carried, pres- 
sure being pro- 
vided by . flat 
springs, and the 
brush-holder spin- 

. dles are carried by 
a special casting 
which supports 
them at both ends, 
À special feature of 
the brush-holder is 
the absence of 
Screws, The brar- 
| ings are self-adjust- 
ing and self-oiling, and are carried by circular plates 
bolted to the yoke, which can be turned round 90° at a 
time to enable the motor to be bolted against a wall or 
ceiling. l 
The motors are designed to withstand 20 per cent. over- 
load for two hours, and 50 per cent. for half an hour, with 
a temperature rise not exceeding 70° F, after six hourg’ run 
at normal full load. 
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Sault Ste. Marie Water-Power Canal.—<According to 
the Mechanical Engineer the large water-power canal of the 
Lake Superior Power Company, at Sault Ste. Marie, Mich., 
is completed. The expenditure on the work amounts to 
about one million sterling. The canal is 23 miles long, and 
has an average width of 221 ft., and a depth of 22 ft. The 
power house, which measures 1,368 ft. long, 100 ft. wide, 
and 125 ft. high, contains 320 turbines of the McCormick 
type in 80 groups of four each. Each group is to operate a 
Westinghouse generator, and it is expected that a total of 
40,000 H.P. will be developed. The power will be used 
by various manufacturing plants now being built or pro- 
jected, and also to light the city streets and to operate itg 
street cars. | 
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ELECTRIC DRIVING AT A BEDFORD 
ENGINEERING WORKS. 


THE works of Messrs. J. & F. Howard, agricultural imple- 
ment makers, of Bedford, were recently fitted up with an 
electrically-driven installation by Messrs. W. H. Allen, Son 


Fia. 1. 


and Co., Ltd., of Queen's Engineering Works in the same 
town. Independent scattered steam engines and gas lighting 
gave way to electric motors and electric arc lighting. 

{Two Lancashire boilers, 30 ft. x 7 ft. 6 in., a Weir feed 
pump, and a Green economiser, form part of the gene- 
rating station equinment, steam being supplied at 160 lbs. 
pressure to an Allen enclosed high speed two-crank com- 
pound forced lubrication engine (12 in. and 21 in. cylinders 
x 9 in. stroke, 350 revolutions per minute) coupled to an 
Allen six-pole dynamo, giving 145 kw. The dynamo is 
capable of giving 635 amperes at 230 volts with 145 lbs. steam 
pressure at the stop valve. The armature has a slotted core, 
and is “ barrel” wound, and there are six sets of seven 
carbon brushes. A 24 ton fly-wheel (4 ft. 6 in. diameter) 
is keyed directly on to the main shaft between the engine 
and dynamo, and ensures steady running under the rapidly 
varying loads. The combined efficiency of the set is 85˙2 
per cent. at full load. The condensing plant is of Messrs. 
Allen’s jet type with vertical spray, and draws ita injection 
water direct from the river. Fig. 3 gives a general view of 
the generating station, with the condensing plant in the 
foreground. The switchboard here consists of three 
enamelled slate panels. The generator panel is the centre 
one. The power panel is on the right, and is fitted with 
five single-pole quick-break knife switches with double- 
pole fuses controlling distributing fuseboards on the follow- 
ing circuits :— 

. Foundry, 32 maximum E.H.P. 

. Boiler shop, 55 maximum E H.P. 

. Grindery, 34 maximum E.H.P. 


. Smith's shop, 44 maximum E.H P. 
. Crane, 13:5 maximum R. H. p. 


i» Go bo = 


The lighting panel has eight similar switches and fuses for 
feeding the distributing boards in the engine and boiler 
house, the boiler and wagon shops, smiths’ and packing 
shops, machine shop, fitting and carpenters’ shops, foundry, 
offices and yard. | 

The main cables, of 600 megohm quality insulation, are 
run on brown bobbin insulators fixed to the wall by battens 
inside the buildings. Outside, the cables are of bare copper, 
and are run all in one horizontal plane, to avoid all 
possibility of a short-circuit in the event of one breaking. 
They are supported on poles, with spans of about 80 ft., and 
also on brackets where they pass round buildings. Where 
they traverse walls they are protected by porcelain leading-in 
pipes, filled with bitumen. 


There are 13 motors of various sizes situated in different 
parts of the works, as follows: three of 3 B.H.P., three of 
8 B. H. P., three of 10 B. H. P., and two of 15 B. H. P., all shunt- 
wound; also one of 20 B. H.P., compound-wound, and one of 
25 B. H. b., shunt-wound. 

The distributing fuseboards, from which the motors are 
fed, are conveniently situated in their respective shope, 
They consist of enamelled slate slabs in polished teak cases, 
with double-pole switch fuses mounted on divided bases. 

In the foundry there are four motors; one of 3 B. H. p. 
drives the pug mill, the starting switch being placed in a 
convenient position. Another motor of the same size 
operates a group of machines used in the making and repair 
ok cast-iron moulds, &c. The blower, supplying blast for 
the battery of cupolas, is driven by a 10-B. H.P. motor, and 
maintains, at 1,250 revolutions, an air pressure of 7 to 8 in. 
of water, when three cupolas are in use at the same time. 
Another 10-B. H.P. motor drives a group of six emery wheels 
for fettling, and also a pair of ramblers having a combined 
capacity of 10 tons. In the grindery a 25-B. H.P. motor drives 
a group of 10 grindstones of various sizes, from 6 ft. 
in diameter downwards, also emery wheels and glaziers. 
There is also a 3-B. H. P. motor operating machines for fitting 
chilled cast-steel to templet. 

In the boiler shop a 20-B.H.P. motor drives two sets of 
three-throw single-acting pumps, 2 in. diameter by 6 in. 
stroke, running at 40 revolutions per minute, for supplying 
hydraulic pressure at 1,400 lbs. per sq. in. to an accumulator 
for actuating heavy presses and rivetters. This motor (see 
fig. 2) is controlled by an automatic self-starting switch, by 
means of which, as soon as the accumulator falls two-thirds 
of its stroke, the motor starts and pumps the accumulator 
fall, when the current is automatically switched off. The 
field magnet is compound-wound, as considerable starting 
torque is required to overcome the high static resistance of 
the pumps. Fig. 5 is the current curve of this motor, from 
which it will be seen that it starts and stops 16 times an 
hour on the average ; it also indicates that the pumps are 
running 59 per cent. of the time, and are idle 11 per cent., 
whereby a considerable saving in power is effected over the 
usual relief-valve method of control. An 8-B.H.P. motor 


drives a group of cold-metal circular saws, drills, punching 
and shearing machines. 


Fia. 2. 


Fig. 1 shows another 8-B. R. p. motor, running at 825 
revolutions per minute, geared down in the ratio of 3 tol 
by spur wheels, and driving a set of horizontal plate rolls 
running at 2} revolutions per minute, operated by open and 
crossed belts for reversing. Two of the rolls are driven by 
spur gearing, the third is free, and the machine can take in 
a plate 8 ft. wide, The curves in fig. 4 were taken from 
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| these rolls, the plate being 7 ft. 6 in. wide x ] in. thick, 
di. bent to a complete cylindrical boiler shell 3 ft. 6 in. diameter 
| with lap joint for rivetting. The time taken was 45 
minutes. 

Thecombined punching and shearing machine, capable of 
punching $ in. x à 
in angle steel, of 
shearing j ip. steel 
plate, and also 4 in. 
x 4 in. x à in. 
angle steel is driven 
by a 10 -B. H. P. 
motor. In addition 
this motor drives a 
No. 2 Roots blower 
for supplying air 
blast to the forges 
at a pressure equal 

‘tol in. of mercury. 

In the smiths’ 
shop there are two 
15 -B. H.P. motors 
driving groups 
of drop - forging 
stamps, eccentric 
hammers and forg- 
ing presses, and 
alsoa 24-in. circular 
saw running at 
1,700 revolutions, 
for cutting hot metal up to 4 in. x 4 in. square. 
A third motor of 8 B. H.P. drives a Ryder" hammer 
and two other sets of stamps. A 5-ton loading jib 
crane is operated by a motor of 12 B. H. p., superseding 
manual labour; by its means not only is the work done in 
half the time, but three labourers have been dispensed with. 

The lighting throughout the different departments of the 
works is carried out on the distributing board system, and 
consists of 74 10-ampere arc and 350 16-C. p. incandescent 
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the morning, with only part of the lamps alight, and none 
were burning in the evening. From 6 to 8 a.m. the plant 
load factor was 47°5 per cent., and it would have been higher 
but for the fact that during these hours four motors, 
aggregating 33 B.H.P., were not running. From 8.15 a.m. 
to 5.83 p.m. the 
plant load factor 
was 99'6 per cent., 
and all the motors 
were running, 
though some only 
intermittently. The 
diagram shows that 
a certain irregular 
flactuation is super- 
posed on the curve 
at uniform intervals, 
this being due to 
regularly recurring 
starting and stop- 
ping of the hydraulic 
pumps. The maxi- 
mum load is on a 
winter’s evening, 
when all the 
lights are required, 
the current often 
rising to 750 
amperes (20 per 
cent. overload). 

In concluding this article, we may mention what is, 
perhaps, the most important point of all, and that is the 
economy which has been effected by the change over to 
electrical driving. The coal saving amounts to over 400 
tons per annum, and so satisfied are Messrs. Howard with 
this and other results of the installation, that the number 
of motors is to be increased. For meeting the extra demand 
for power therefor, a second generating set of 165 KW. is 
being put down by Messrs. W. H. Allen, Son & Co. 
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lamps, The arcs are of the open type, and run four in series, 
burning for 16 hours without recarboning. 
In fig. 6 we show a part of the current curve taken off 
the main switchboard on March 19th last. The plant load 
actor averages 52:9 per cent., which is high when it is 
remembered that the same generating set supplies current for 
th power and lighting, so that the dynamo is much under- 
oaded during the daytime. The maximum load for lighting 
only is 60 Kw. At the period of the year when this curve 
Was taken, the lighting was required for only 35 minutes in 


Durban.—The T.C. recently resolved to place a portion 
of an order for ten electric tramcars in America. A motion in 
favour of giving British firms an opportunity to tender was rejected 
on the ground that the cars were urgently needed. 


Freetown (Sierra Leone).—It is reported that an 
electric light installation and an electric tramway are about to be 
introduced into the town. 
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CAMPBELL GAS ENGINES. 


THE adjoining illustration, fig. 1, shows a single cylinder 
horizontal gas engine (170 B. H. P.) for use with producer gas, 
having a heat value of 130 to 150 B.Th.U. per cub. ft. It is 
of the “Otto” cycle, has a cylinder 21 in. in diameter x 30 in. 
stroke, and runs at à speed of 160 r.p.m. The engine is of 
massive construction, so as to make it suitable for heavy and 
continuous working ; it is, in fact, now at work driving the 
machinery at the electric tramways power station at San 
Sebastian, Spain. The piston of the engine is water cooled, 
as is also the exhaust valve. "The water used for cooling the 
latter, after doing its duty, is passed into the exhaust pipe, 
the result being that it condenses the greater portion of the 
exhaust gases, and gives a noiseless exhaust. The com- 
pression pressure is 125 lbs. per square inch, and the maxi- 
mum pressure is 420 lbs. per inch. The fly-wheel weighs 
12 tons, and is in two halves, this weight being fixed so that 
it allows the governor free play, and does not prevent it 
acting quickly, which it would not do if the fly-wheel 
weight were increased. 

The governor is of the hit-or-miss type; the speed 
variation per cycle does not exceed | per cent. and 
between cut-outs of the governor } per cent. The maximum 
variation between no load and full load does not exceed 
1 per cent. 

The engine was made by the Campbell Gas Engine Com- 
pany, Limited, of Halifax, who are now making two 
engines of the same size, which are designed and guaranteed 


Fig. 2.— STARTINd ENGINE AND COMPRESSOR. 


Fia. 1.— 170-B. H. P. CAMPBELL Gas ENGINE FOB SAN SEBASTIAN TRACTION STATION. 


toirun in parallel. Magnetic brakes are being used on the 
fly-wheels to accomplish this object, and the makers are con- 
fident of their success. 

The starting and working of the engine is arranged so that 
one man can accomplish this easily. A barring gear is fitted 
to the fly-wheel, by means of which the attendant can place 
the crank in position for starting. The latter is effected by 
compressed air, supplied by a small independent gas engine 
combined with an air compressor, which stores air in a 
receiver to 150 lbs. per sq. in. These accessories are shown 
in fig. 2. 


Electric Haulage on Canals.—A company has just 
been formed at Newark, N.J., U.8.A., with a capital of £20,000, to 
be known asthe International Towing and Power Company, to 
operate electrically-propelled vessels on canals throughout the 
United States. It is proposed to use third rails and trolley wires 
strung by the side of the waterways navigated. 


Canadian Power Scheme.—A new industrial centie 
of importance is being erected at Shawinigan Falls, where 
water-power equal to 36,000 m.p. is in course of development. 
Turbines and dynamos, equivalent to 18,000 H.P., have already been 
installed, and two of these were set in operation on October 19th 
last. The fall of water available at this place is 125 ft., and the cost 
of development has not been excessive. The power is to be 
used in various industries—an aluminium extraction works and 
a wood-pulp factory have already been erected. The former 
is owned by the Pittsburg Reduction Company, of Niagara Falls, 
and the Hall electrolytic process, which has proved so successful at 
Niagara, is to be used at the new works for extracting aluminium 
from Canadian corundum. The aluminium works, when completed, 
will utilise 6,000 K. ., and it is hoped that they will be in full 
operation during the present year. The establishment of a calcium 
carbide works, and of other electro-metallurgical industries, 18 
ale 10 to follow the completion of the power station at the 

for the costs of land, labour and power compare favout 


ren with those existing at other industrial centres across the 
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THE KALGOORLIE ELECTRIC POWER AND LIGHTING SYSTEM. 


The First Large Power Distribution Scheme in Australia. 


THERE is used by the mines on the Kalgoorlie goldfields, 
within a radius of three miles of the town of Kalgoorlie, over 
15,000 H.P. for various purposes, hoisting, pumping, milling, 
&c. This power is produced at the present time under the 
most adverse conditions. Some few of the larger mines 

have excellent and reasonably economical power plants, but 
to the smaller mines the cost of power is exorbitant. With 
a knowledge of these conditions, and with the example before 
them of the success: of similar power distributing corporations 
in America, the Kalgoorlie Power and Lighting Corporation 
was organised in 1898, to generate and distribute electric 
powe- from a central station for all of these mines. 
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is remembered that ordinary sea water contains but 3:4 per 
cent. of solid matter, the severity of the conditions in Kal- 
goorlie will be recognised. 

At present the only available fuel is wood, which varies 
greatly in efficiency and is always expensive. 

After various preliminary investigations had been made 
by the Power Company, the whole question of design and 
construction of a suitable plant was referred to Messrs. 
J. G. White & Co., and they made a thorough study of all 
the conditions, with many experiments, to determine the 
surest and most economical method of securing a satisfactory 
water supply. It was suggested that the plant be moved 
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Vizwlor GENERATING PLANT IN ENGINE? Room. 


The difficulties encountered in the design of the power 
plant Were very serious, chiefly owing to the absence of any 
suitable water supply. The average annual rainfall at 
Kalgoorlie is about J in., and practically the only water 
supply at the present time is the water pumped out of the 
sands and from the mines. This is limited in quantity, and 
very expensive, and its quality is so bad that it scarcely 
eserves the name of water at all. A sample of the feed 
ind likely to be furnished to this plant analysed as 
OUOWS ;— 


Calcium sulphate 394 per cent. 
Magnesium sulphate 917 „ 
um chloride 21041 " 
Magnesium chloride " .. 1800 „. 
Bilica and oxide of iron . 05 „ 
Total mineral matters present 24187 „ 


The best water which could be secured at any time of the 
Jear contained about 5 per cent. of solid matter. When it 


away from Kalgoorlie to places at distances varying from 25 
to 350 miles, where water and fuel were cheaper and more 
satisfactory, and that the power be transmitted at high 
voltage to a centrally located sub-station for distribution. 
The question of purification of the water by various methods, 
including precipitation of a portion of the solids by chemical 
means, and evaporation methods, as well as the generation of 
power by other means than steam engines, were studied. 
These investigations occupied considerable time, and it was 
January, 1900, before the engineers presented to the com- 
pany a complete design of. plant which they were prepared 
to construct, and the operating results of which they could 
guarantee. This plan was accepted by the company, and a 
contract was entered into for the supply and erection of 
the plant, which was to be in operation by July 30th of this 
year. On July 28rd the whole of the completed plant was 
put in operation, and began a regular supply of power 
to the customers of the company. 

The installation is properly divided into two sections :— 
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(1) The water supplying plant ; and (2) the generating and 
electrical plant. 

The investigations of Messrs. J. G. White & Co. showed 
that the most satisfactory means of obtaining fresh feed 
water was by means of evaporation in shell boilers, which 
could be operated in relays, permitting daily cleaning to 


for mining work, particularly for work underground, owing 
to their greater simplicity and lack of moving contacta, 
The generating pressure was made 550 volts, as the greater 
part of the demand for power would be within a radius of 
one mile from the plant, and this permitted direct trans- 
mission and the use of standard motors. The frequency 


KaLGOOBLIE: GENERAL VIEW OF THE Company's PROPERTY. 


remove the scale, which would be deposited to a thickness of 
several inches in that time. With the worst feed water 
likely to be supplied, over 8 tons of solid matter per day 
will have to be extracted in the evaporating plant, when 
running condensing, under ordinary conditions. 

The steam and condensing plant was so designed as to 
limit the amount of make-up water required to the lowest 
possible quantity, and to secure this result the design of 
the condensing plant was a most important feature. Even 
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was fixed at 10 cycles, there being a large number of 
standard motors at this frequency made by practically all 
manufacturers, while this was the lowest at which arc lamps 
could be operated with any degree of satisfaction, and the 
bighest which would permit the operation of rotary con- 
verters to supply direct current for tramway or electrolytic 
work, which might be necessary in the future. 

The general view of the company’s property and the plan 
of the works shown herewith give a good idea of the 
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KALGOOBLIE: PrAN oF ENGINE AND BOILER HOUSES AND oF CONDENSING PLANT. SOALE So- 


if the supply of water had been unlimited, the practical diffi- 
culties in the way of cleaning tubes, &c., made it evident 
that any ordinary type of condensing plant using water for 
a condensing medium, with cooling towers or other methods 
of keeping down the temperature of the circulating water, 
could only be adopted as a last resort, so aerial condensers 
were decided upon. 

Steam is generated in water-tube boilers at a pressure of 
160 lbs. The engines are of the vertical cross-compound 
low-speed type, with guaranteed efficiency of 14 lbs. of 
water per I. H. P.-hour, and they are direct connected to 
alternating current generators delivering power at a pres- 
sure of 550 volts. The use of alternating current generators 
was decided upon on account of their greater flexibility, and 
the possibility of economical transmission to longer dis- 
tances for outlying mines, by stepping up the pressure. 
Alternating current motors were also considered preferable 


general design decided upon, although the photograph was 
taken prior to the completion of the plant. 


Cross-SECTION AT A A. 


The evaporating plant consists of 10 shell boilers, eaoh 
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5 ft. in diameter, and 20 ft. long, erected in & detached 
wooden building. The steam from these is conveyed to a 
system of cooling drums, consisting of 40 corrugated iron 
drums, each 6 ft. 3 in. in diameter x 21 ft. long, and 
having a flue 3 ft. 3 in. in diameter up the centre of each. 
The ends of these drums are constructed of galvanised iron, 
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SECTIONAL ELEVATION OF AIR-· CONDENSER. 


and the shells and flues of corrugated iron, all joints being 
riveted and soldered. The drums are set vertically in a 
5 the cooling being effected by the natural draught 
of air. | 

The water supply plant includes four tanks for salt water, 
each 40 ft. in diameter and 14 ft. deep, made of sheet steel 
plates, and also six fresh-water storage tanks, 16 ft. in 
diameter x 8 ft. deep, similarly constructed. The salt water 
is obtained from à mine on the property of the company, an 
electric mine pump supplying the water to the salt- 
water tanks, from which it is pumped to the evaporating 
boilers; after the steam is con- 
densed in the coolers, it flows 
by gravity into the fresh-water 
tunks, from which the hot well is 
supplied. 

The main power station includes 
two buildings, each of steel frame, 
with corrugated iron covering, this 
being the usual form of con- 
struction in Western Australia. 

The engine house is 159 ft. x 40 ft. 
X 40 ft. high ; and the boiler house 
132 ft. x 40 ft. x 20 ft. high. 
There is also, adjoining the boiler 
house, a separate pump house, and 
a detached wooden building to 
protect the aerial condensing plant. 

The engine room is spanned by 
a 20-ton travelling crane, built by 
Messrs Higginbottom & Mannock, 
of Manchester, 

The boiler room contains eight 
Babcock & Wilcox water-tube 
boilers, each having 2,823 sq. ft. of heating surface, and 
51 8q. ft. of grate surface arranged for burning wood. These 

ers are set in four batteries, each battery with an inde- 
pendent steel stack. The construction of the boilers is of 
the standard type of their manufacturers. 

In the pump house there are two boiler feed pumps, of 
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plunger type, manufactured by Messrs. Tangyes, Limited, 
each capable of delivering 5,000 gallons of water per hour 
against a working pressure of 160 lbs. per sq. in. One pump 
is steam-driven, and the other electrically-driven by a 15-H.P. 
induction motor. Under ordinary working conditions the 
feed is supplied through the motor-driven pump, the other 
being used only for emergencies. 

A horizontal feed water heater, by Messrs. 
Holden and Brooke, of 3,000 nominal H.P. 
capacity, is located in the main exhaust 
line from the engines. 

The main engines are three in number, 
of 800 rated H.P. each at normal load, and 
are capable of giving 1,200 H.P. for short 
periods without materially affecting the 
economy. These engines are of the vertical 
cross-compound type, and were built by 
Messrs. D. Stewart & Co., of Glasgow. 
The cylinders are 22 in. and 44 in. diameter 
x 42 in. stroke. The generator and fly- 
wheel are located between the high and 
low pressure sections of the engine. Each 
cylinder is fitted with Reynolds - Corliss 
valve gear, and a governor of the Porter 
type. The engines are normally operated 
ab 100 revolutions per minute, and are 
supplied with an automatic stop valve to 
shut off steam if the speed should increase 
above 105 revolutions per minute; they 
are guaranteed to govern within 2 per cent. 
from no load to full load, with not more 
than 4 per cent. momentary variation, with 
any change of load. The variation of 
angular velocity throughout one revolution 
is not to exceed 3 per cent. of the mean 
velocity. 

The electrical apparatus is all of the 
manufacture of the General Electric Com- 
pany, of America, The main generators, 
direct coupled to the engines, are of their 
rotating field three-phase 40-cycle type, having a capacity of 
500 kw. each. In view of the very hot climate at Kalgoorlie, 
the temperature guarantees of these machines are severe. 
They do not heat more than 20° C. above the air after 24 
hours’ run at rated non-inductive load, and not more than 
30? C. after 24 hours’ run at full load, with 80 per cent. 
power factor. The machines have an overload capacity of 
50 per cent., and a regulation of 6 per cent. within the rated 
load. 

The exciting current is supplied by two direct-current 
generators, of a capacity of 30 Kw. each, direct connected to 
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VIEW or ONE SECTION OF THE AIR CONDENSER, 


marine type vertical engines, and by a motor-driven exciter 
set, consisting of a 45-H. P. direct-current generator, driven 
by a 50-H.P. induction motor. This motor-driven set is of 
sufficient capacity to excite the fields of all the generators 


under normal operating conditions. 
The main station switchboard is of the General Electric 
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standard panel construction, built of blue Vermont marble 
with angle-iron frame and oil switches. The switchboard is 
supplied with integrating wattmeters registering the total 
output. Lightning arresters of the General Electric type 


are mounted upon the wall of the station at the back of the 
switchboard. 


The condensing plant is the most interesting part of this 
station. It consists of three aero-condensers, built by 
Frederic Fouche, of Paris, each unit being capable of con- 
densing 16,000 lbs. of steam per hour, with the temperature 
of the incoming air at 85° F., and giving a vacuum of 14 in. 
The vacuum varies with the temperature of the air used 
for cooling, the guarantee being practically that a variation 
of 4? in temperature of the incoming air will alter the vacuum 
by 1 in. between the temperature limits of 70? and 95? F. 
The figures on p. 449 show the construction of the condensers. 

The air supply is furnished by 27 fans, each 7 ft. in 
diameter, and capable of delivering a total of 2,250,000 
cubic ft. of air per hour. These fans are driven by nine 
induction motors of 15 H.r. capacity each. 

The condenser itself consists of a series of chambers 
composed of thin corrugated metal plates, giving the maxi- 
mum possible cooling surface with the minimum number of 
joints and connections. The three horizontal double-acting 
air pumps are driven by 73-u.r. induction motors. 

The tests of this condenser made at the maker's works 
indicate that it will easily accomplish all the results 
guaranteed. It will be noted that the vacuum guaranteed is 
not high, but this it is impossible to improve in a hot 
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ELECTRIC POWER. LIGHT AND ELECTRIC 
WELDING INSTALLATION 
AT THE NEW PIMLICO WHEEL WORKS. 


Upon the acquisition of the site of the old Pimlico Wheel Works 
by the London, Brighton and South Coast Railway for the widening 
of Victoria Station, Messrs. Smith, Parfrey & Co., Limited, secured 
a convenient position on the riverside at Hammersmith, where 
they have erected a thoroughly up-to-date factory for the produc- 
tion of omnibus, carriage, wagon and motor-car wheels of all kinds. 
Acting on the advice of Mr. Reginald J. Wallis-Jones, M. I. E. E., 
Assoc. M. Inst. C. E., con- 
sulting engineer (of 
Messrs. Wallis-Joues and 
Dent, 36, Great George 
Street, S.W.), the com- 
pany has adopted a 
large electrical installa- 
tion which contains 
several interesting 
features. 

The whole of the new 
works were designed by 
and arranged under the 
direction of Mr. Reginaid 
Bearcroft (managing 
director of Messrs. Smith, 
Parfrey & Co., Limited). 

The dynamos are 
driven by gas engines 
supplied with gas from 
special producers. Cur- 
rent is taken from the 
dynamos to about 20 
electric motors, varying 
in size from 5 H.P. to 20 
H.P. for the purpose of 
driving the whole of the 
machine tools throughout 
tbe factory. A large in- 
gtallation of electric weld- 
ing plant is a noticeable 
feature of the scheme. The 
works are, of course, elec- 
trically lit throughout. 

The gas-producing plant, supplied by Messrs, Paisley and 
Welch, of Bell Lane Ironworks, Wandsworth, consists of three 
complete sets of generators, coolers and scrubbers, each set being 
capable of making sufficient gas for 200 B H.. There is also 
a spare generator, which can be used with any set of coolers, 
capable of giving 200 B.H.P. The steam is supplied by a 14. H. v. ver- 
tical boiler. This is considerably larger than is required for gas making, 
as steam is used for other purposes in the works. The generators 
are fitted with Messrs. Paisley & Welch’s special superheating 
tabes, and with fire grates suitable for burning any size of anthracite 
from “cobbles” to “ peas.” The coolers are specially designed, so 
as to be practically self-cleaning, the bottom of the pipes being 


Fic. 1.—INTERIOR OF GENERATOR HOUSE. 


climate with this type of condenser without an expenditure 
which would not be justifiable. The plan reproduced on 
p. 448 shows that the condensers, even of this capacity, occupy 
nearly as much space as the boiler and engine louse 
together. A reasonable vacuum will, however, be given, 
and all of the exhaust steam will be condensed to be used 
again in the boilers. 

After the plant had been designed and the work was 
well forward, the Kalgoorlie Tramways Company was 
organised, and a contract made for a term of years to supply 
it with power, this being the first important customer 
secured by the Power Company. The 500-volt direct cur- 
rent power for the tramways is supplied through two 
250-kw. 40-cycle rotary converters of the General Electric 
Company's make, located, together with the standard tram- 
way switchboard, in the Power Company's plant. 

Additional contracts have now been made for several 
hundred horse-power, all of which is supplied through 
induction motors, the property of the customers, but gene- 
rally purchased of the Power Company. Extensive over- 
head distribution lines have been constructed, enabling the 
company now to promptly supply power to any customer 
wishing it; and to facilitate the making of contracts, the 
company keeps in hand a considerable supply of motors of 
standard sizes, as well as lighting material. 

Messrs. J. G. White & Co., Limited, the contractors, aʻe 
now operating the plant for their test and maintenance 
period, and in a few weeks it will be turned over complete 
for the company to work. 


— — 


open, and protected with water seals. Cleaning doors are also 
provided wherever necessary. The scrubbera discharge into a cast- 
iron main leading into the gas-holder, which is 20 ft. in diameter, 
and is fixed in a wrought-iron tank. The engines are supplied from 
the holder by an 18-in. diameter main, with a branch to each engine. 
An automatic blow-off valve, controlled by the rise and fall of the 
gas-holder, is fixed in the generator house. This valve discharges 
the waste gas under a ventilating hood in the roof, where it is ignited 
by a pilot flame from one of the scrubbers, thus preventing any 
smell. Fig. 1 shows the interior of the generator house, and fig. 2 
is a general view of coolers, scrubbers, and part of gas-holder. Each 
engine is fitted with one of Paisley & Welch’s patent silencers 
which most effectively stops all the objectionable noise and smell 
from the exhausts. One of these is shown in fig. 2, to the left of 
the  gas-holder. © The 
general arrangement of 
the plant is shown in 
fig. 3. 

The motive power 1s 
supplied by three 
Premier gas engines, 
made by the Premier 
Gas Engine Company, 
of Sandiacre, near 
Nottingham. Each of 
these engines is capable 
of giving 250 LHP. as 
a normal working load 
with producer gas, or 
about 290 I. H. p. maxi- 
mum when running at 
150 r. p.m. They are 
single-cylinder engines 
of the above firm's 
patented positive scaven- 
ger ty pe, and have water 
cooled pistons and ex- 
haust val ves, innovations 
introduced and perfected 
by the makers many 
years ago. The ignition 
is in duplicate, one hot 
tube and one SEL 
ignition being provide 
E these can be used 
independently or to- 
gether. The electric 
ignition is of the make- 
and-break type; the hot tube in the tube ignition is of porcelain. 

The arrangement for scavenging in these engines consists 1n 
having a differential piston, the front end being about 17 times the 
area of the back end; the annular space thus formed answers as 
an air pump, by which a charge of cool air is pumped through the 
combustion chamber after each explosion, thus clearing out the hot 
products of combustion, and leaving a comparatively cool charge of 
air to mix with the incoming charge. The completeness of ien 
scavenging is assured by a proper distribution of the valves, an 
kid es a considerable excess of air through the combustion 
chamber. 


The admission valve which admits both the scavenging 
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air and the explosive charge is placed above the com- 
bustion chamber, and the exhaust is placed below, and thus 
the scavenging air must sweep right through the com- 
bastion chamber, the greater portion going out through the 
exhaust valve. The 
result is, that not only 
is cool air left in 
thie combustion 
chamber instead of 
hot products of com- 
bustion, but that, 
owing to the large 
volume of air passed 
through the valves 
and combustion 
chamber, the surfaces 
exposed to the heat 
of the explosion are 
cooled down, and 
premature — ignitions 
are prevented by this 
cooling, as well as by 
the interposition of & 
large volume of air 
between the hot pro- 
ducts of combustion 
and the entering 
charge. Consequently 
Premier scavenger 
engines will run con- 
tinuously for long 
periods at full load 
without over-heating 
or distress, and will 
give as much power at 


crankshaft by means of bevel wheels, and in this case controls the 
speed by the hit-and-miss system, though in some installations 
these engines are governed on the throttling system. The engines 


are very rigid and substantial, and have l bearings throughoat. 
TT The three direct 


current generators are 
of Messrs. Siemens 
Bros.’ multipolar type 
with drum armatures, 
two having an out- 
put of 150 Kw. 
each, and one of 
75 Kw. at 230 volte. 
The field magnets are 
mounted on a steel 
ring, made in halves 
and strongly bolted 
together. The magnets 
are shunt wound, and 
the regulation of 
E.M.F. is effected by 
means of adjustable 
resistances of the Fer- 
ranti type in the shunt 
circuit. The armature 
winding consists of 
copper bars individa- 
ally insulated and 
securely fixed in slols 
formed in the arma- 
ture core, which is 
built up of best char- 
coal iron discs firmly 
keyed to the shaft. 
The duynamos are 
designed for rope 


the finish as when Fra. 2. driving, aud special 


starting cold. 

Some mechanical features of this design of scavenger engine may 
be noted, viz., the long piston with a bearing at each end preventing 
it rocking in the cylinder; and the large front end forming a guide of 
ample surface, working in a cool, well-oiled cylinder, and taking 
the lateral thrust of the connecting rod. The gudgeon pin is 
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centred in the large end, and thus much larger bearings than usual 
i permissible and are used. The fly-wheels are grooved for 13 
zi diameter ropes, and there drive the dynamos and countershaft. 

€ governor is of the high-speed centrifugal type, driven from the 


heavy pulleys have been fitted to assist in overcoming the 
cyclic variation in speed of the gas engines. A small motor- 
generator or booster, supplied by Messrs. T. Parker, Ltd, is 
placed in the engine room, and {provides the necessary additional 
pressure for charging the battery. 


Fic. 3.— PLAN AND ELEVATION OF GAS PRODUCER PLANT. 


The accumulators, which were supplied by the Tudor Accu- 
mulator Co., Ltd., are of their HA type. The battery contains 
120 cells, and is capable of discharging at the rate of 30 amperes 
for three hours, or 70 amperes for one hour, There are five platea 
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to each cell, which are contained in glass boxes supported on 2-tier 
wooden stands. The battery is connected in parallel with the 
dynamos at all times, to overcome the variation in voltage due to 
any irregularity in the speed of the engines. The cells are also used 
for office lighting, when t*e plant is shut down. 

The main switch- 
board, made by 
Messrs. Lewis, Bay- 
liss & Co, is 22 ft. 
long x 7 ft. 9 in. 
high. It consists of 
white marble slabs 
fixed in a wrought- 
iron frame, securely 
bolted to the wall 
and floor of the engine 
room. The slabs are 
insulated from the 
frame by porcelain 


bushes and washers, err. Bea. 
and the joints are nui laa 
hidden by polished bL 
teak moulding, which * 


gives the board a very 
neat appearance. The 
switchboard (fig. 5) is 
divided into three 
parts; in the centre 
are the three dynamo 
panels, the power cit- 
cuit panels being 
placed on the left, 
and the lighting cir- 
cuit panels on the 
right. Each dynamo 
panel contains single- 
pole main switch and 
fuse; two-way plug 
bar to enable the 
dynamo to be con- 
nected to either 
lighting or power 
circuits, or in 
parallel; Evershe d 
ampere gauge and 
volt gauge, and Stanley maximum and minimum  circoit 
breaker. In front of the dynamo panels are fixed three 
Ferranti self-contained shunt regulating resistances, one for each 
machine, the handles being arranged at a convenient height above 
the floor. Each lighting and power circuit contains a D.P. two-way 
switch for throwing it on to either of two main bus-bars, and a D P. 


Fic. 5.— MAIN SWITCHBOAUD. 


‘immediately current ceases to flow through the coil, ithe switch is 


thrown over to the second position, and connects the engine room 
circuit directly with the battery. 22 
A separate battery- charging switchboard is provided, containing 
D. P. main switch and fuse, D.P. booster switchj and fuse, motor- 
starting switch, 
Stanley circuit 
breaker, Evershed 
ampere gauge and 
volt gauge, two-way 
D.P. battery charge 
and discharge switch, 
16-way battery 
regulating switch, 
Nevile automatic cut- 
out, battery charge 
and discharge 
registering meter, 
and shunt  resist- 
ances for motor and 
generator. This 
board is also of 
white marble, framed 
in teak. The elec- 
tric welding switch- 
boards (described 
below) are also fixed 
in the engine room. 
The whole of the 
motor mains and 
the larger lighting 
mains are of Messrs. 
Callender's armoured 
lead-covered con- 
centric type, both 
conductors being 
insulated with im- 
pregnated jute, and 
the whole yarned and 
compounded over 
all. These are con- 
nected at both 
ends to Reed’s patent 
connecting boxes, 
to enable twin cables 
to be taken to the circuit switches on main switchboard and motor 
controlling switches respectively. These mains are run almost 
entirely undergrouad in concrete trenches covered with chequer 
plating, but where they cross the yard they are carried in Howard's 
asphalte troughs. The rest of the mains are of Messrs. Glover's 
rubber-insulated type, carried in steel conduits. The mains and 


Fic. 4.— VIEW oF THE Qas ENGINES. 


fuse. An Evershed ampere gauge is also provided in each power 
circuit. Two Thomson watt-hour meters record the power used on 
the lighting and motor circuits respectively. A neat device is also 
fitted to prevent the engine room being put in darkness due to any 
failure of thezdynamos or engines; it consists of a two-way auto- 
matic switch; actuated by a no-voltage coil, so arranged that 


connecting wires in engine room and battery room are further pro” 
tected with lead sheathing. , 

The motors were supplied and fixed by the Lancashire m 
and Motor Company, Limited, of Trafford Park, and are o 
their semi-enclosed type, with gauze protection. Fig. / entity 
8 typical motor-driven shop (wheel making). The field mague 
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are circular, with internally projecting poleu, and are split hori- 
sontally to enable the armature to be readily got at. Each field 
coil is provided with its own terminals, so tha; no loose wires 
project. The coils are held in position by brass clamps at top and 


Fic. 6.—MOTOR IN CLEANIXG-OFF SHOP. 


bottom, enabling the air to circulate both inside and outside the 
coil, thus ensuring cool running. All the motors are shunt wound. 
The armatures are of the drum slotted type, well ventilated to secure 
good circulation. The commutators are of liberal dimensions, and 
special means are employed to keep the bars in position, at the ame 
time leaving them free to expand longi- 
tudinally. The brushes are of carbon, and 
are carried in a patent brush-holder, a special 
feature of which is that there are no screws 
in it to work loose. The machines are 
designed to stand heavy overl:ads for short 
periods, and the specified limit of temperature 
rise was 70^ F. after six hours' continuous 
run at full load. The following is a list of 
the motors and the shops they drive:— 

Smiths’ shop, 20 H.P. and 8 H. p.; engineers’ 
shop, 15 R..; boxing shop, 3 H.P.; stock 
turning shop, 10 HP.; spoke shop, 15 H. P.; 
felloe shop, two 10-H.P.; band saw shop, 
20 E. P.; timber- bending shop, 20 H..; wheel- 
making shop, 15 K.. and 10 H..; wheel- 
wrights’ shop, 10 HP.; cleaning-off wheels, 
10 k. p.; saw shed, 15 HP.; chopper shed, 
15 K. p. 

The motors are in all cases fixed on 
concrete foundations. Each motor is con- 
trolled by a pp. switch and fuse in cast- 
iron box, mounted on the wall close by, and 
an Atkinson ammeter is provided in each 
circuit to enable the power used at any 
time to be ascertained (fig. 6 shows motor 
with starting switches, &c., in the cleaning-off 
shop), a check being thus kept on the con- 
dition of the motor, gearing and machines. 
n every case, the motor drives a counter- 
shalt by means of a sewn leather belt, tre 
various machine tools being belted to the 
countershaft. The starting switches were 
supplied by the Sturtevant Engineering 
lno Pany, Limited, and are of their double- 
ever type, with maximum and minimum cut- 
outa. These are also enclosed in iron cases, 
2 the handles only projecting. Extensions 
oe plant are already contemplated, 
: , Spare motors being supplied, and 
ai circuits provided on the main switch- 


The welding plant, which is the largest so 
far pega in the United Kingdom, was 
us by the Electric Welding Company, 
the p » Of 28, Basinghall St., E.C., and is for 


work. It con of welding tires, axles, and other iron and steel 


: siste of three large Thomson patent electric welding 
— pnt fig. 9), also one small automatic welier, with the 


ting current generators, switches, and regulating 


gear. The alternators are placed in the engine room, and are con- 
nected by belts to a countershaft driven by one of the gas engines 
(see fig. 8), to which is also connected the 75-xw. direct-current 
dynamo already referred to. The alternators are specially designed 
to withstand the heavy stresses to which they are subjected, as in 
electric welding the load is thrown on and off very suddenly. Two 
of them are capable of giving 200 amperes at 300 volts, while the 
other has an output of 400 amperes at 300 volts. The alternators 
are separately excited by means of small direct-current dynamos, 
belt-driven from the main shafts of the alternators. The current is 
taken to two switchboards in the engine room, one controlling the 
two smaller machines, and the other controlling the large machine, 
from which maics are ran in iron tubing to the weldera in the 
smiths' shop, which adjoins the engine room. 

The switchboards contain D.P. main switch and fuse for alter- 
nator, D.P. 8witch and fuse for exciter, and Evershed volt gauge 
for each set, while provision is madeon the board controlling the 
two smaller sets to enabic either welder to be operated by either 
alternator. The  &switchboards are of marble, framed in 
teak, fixed to the wall of tha engine room ad joining the smiths’ 
shop. 

The welding machices consist essentially of an alternating 
current transformer, having a primary coil of many turns, while the 
secondary consists of a siegle turn only; consequently the 
resultant E.M.F. is very low, being about 1 volt, while the strength 
of current is correspondingly great. The secondary casting is 
extended to form the clamps into which the work to ba welded is 
placed, the design of the clamps depending upon the nature of the 
work to be done. Fig. 10 shows the type of clamps with hydraulic 
upsettiog device used for the welding of tires of large section, and 
iu order to keep the clamps cool they are hollowed out aud cooled 
by water circulation. 

In the operation of welding, the two pieces to be welded (or in 
the case of a tire, the two ends) are placed in the jaws, and closely 
butted together by means of the hand adjusting screws. The 
primary current is then turned on and gradually increased to its 
maximum by means of a rheostat in the exciting circuit. This 
rhecstat is of the pedestal type, and is placed at the side of the welder 
convenient to the hand ofthe operator. As the welding heat is 
reached, the parts are forced together, and the weld completed, 
after which the work is transferred to a1 anvil and hammered. In 
the two smaller sizes, the mechanical pressure is produced by a 
ratchet and hand lever, but in the large size it is effected by means 
of a hydraulic press. The smaller size is capable of welding up 
to 3 sq. in. cross-section of iron or steel, while the large size will 
weld up to 4 sq. in. The whole operation is extremely simple and 
rapid, as many as 25 tires, 2 in. X J in. having been welded in an 
hour by one smith and two helpers. This speed cannot be ap- 
proached by the most expert smiths using the forge. The machines 
are especially a^apted for the welding of channel sections of tires 


Fic. 7.—Motor Driving WHEEL-Makina BHOP. 


for motor cars, rubber-tired vehicles, &c., sev ral plants being in use 
at present for that purcose. 

The works ale lit by about 220 incancescent lamps and 100 
6-ampere Jandus arc lamps. The arc lamps are of tbe enclosed 
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type, with spherical globes and white enamelled reflectors, Limited, who also supplied and fixed the main and other switch- 


and are arranged to run for about 150 hours without re- boards and distributing boards, motor mains, &c. 
carboning. They are wired in sets of two in 


series, and the shunt coils are designed 
to stand the full voltage for indefinite 
periods without damage. The wharf and 
cart-ways are lit by 10-amp. Crompton 
open type arc lamps, wired, four in series, 
across the 220-volt circuit. Each lamp is 
fitted with a substitutional resistance to 
prevent the whole group from being ex- 
tinguished in the event of anything going 
wrong with one of the lamps. The in- 
candescent fittings in the works consist of 
pendants of iron tubing, the lamps being 
enclosed in watertight mill fittings of 
Dorman & Smith’s make. The switches 
are fitted in cast-iron boxes attached to the 
fittings above the lamps, and are operated by 
means of small brass chains. 

The wiring for the electric lighting is 
carried out entirely on the distribution 
system, separate circuits being run from 
tne main switchboard to distributing switch 
and fuseboards, arranged at a number of 
convenient points througho it the installation. 
These distributing boards are of marble, and 
contain the necessary switches and fuses for 
controlling the individual circuits. Each 
circuit of nine incandescent lamps is pro- 
vided with 8.P. switch and D.P. fuse, and each 
arc lamp circuit contains D.P. switch and D. r. 
fuse. The boards are mounted in cast- 
iron cases, thoroughly watertight and 


Fic.49.—GENERAL VIEW OF WELDING PLANT. 


Liquid Fuel.— In a paper recently read before 
the National Electric Light Association at Cincinnati, 
Mr. James W. Warren described the method of hand- 
ling the liquid fuel at the generating gtation of the 
Los Angeles Electric Company. The fuel is pumped 
from the main storage tank to the furnace supply tank 
of 100-barrel capacity. In this tank the oil 18 


j — heated to 80˙ F. It then passes to a pair of small 
7 =a \ ieee duplex steam pumps, which give it 20 id 

Sota a enaemipiod 4a. . — pressure. The oil next traverses pipes Win" 
E — me „ = breeching of the boilers, which heat it to 190 F., 


then on to the burners. The burner 18 of the 
spray type, using steam as the medium for spray 10g 
the oil. These burners consist of two circular pun 
2 11 in. in diameter, slotted, and arranged eli 
9 manner that the oil, fed by separate pipe ae ei 
of the;zupper disc, meets the steam at its orice | 


——T 
' ux d . " 


| —4 is li i -tail spray, 
j A» under this lip. This steam forms a fan tail e 
2 LN which breaks up the oil into particles unt 
ZI —SO— (UN . small to ignite immediately by the heat of the Uthe 
| ANC d lining of the furnace and the Jayer of bricks upon 


ate bars. Each one of these burners has an evapo: 
mation efficiency of 3,000 barrels of water per oe 
from and at 190° F. The sound of n . 
duced by these burners is comparatively m Andre 
flame fills the qn ai Sou cif . 
— 7 furnace box sheets of the er. 
Fio. 10.—WELDEB FOR Hmavy WORK. heat action to all of the evaporative surface wid 
fire sheets without apu argo tered Ae ae 

proof. The wiring is protected by henvy iron enamelled tubing portion, and, at the eame time, co 1 5 

Aus fixed to the steel work of the roof and to the walls. The place, as denoted by the absence of any coloured gases leaving | 

whole of this work was carried out by Messrs. Drake & Gorham, stack. | 
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ELECTRIC PLANT AT GERSTHOFEN, 
GERMANY. 


Tug accompanying illustration shows a large motor-gene- 
rator recently installed at Gersthofen, by the Lahmeyer 
Electrical Company. The alternator is of the three-phase 
type, designed for a load of 1,250 Kw. at a pressure of 
5,500 volts, running at 94 revolutions per minute, The 
rotating field magnet has a diameter of 6,000 mm., and 
carries 64 poles; the armature winding is placed in 384 
slots, The exciting current (as generator) is 60 amperes 
at 220 volts on full non-inductive load, increasing to 80 
amperes with a power factor of 0'7 ; the regulation with a 
power factor of unity is about 6 per cent., and the efficiency 
94:5 per cent. The weight of the rotor is 54 tons, of the 
stator 38 tons, and of the copper 3 tons. 
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1,000-kW. LAHMEYER Moroz-GQENEBRATOR AT GERSTHOFEN. 


The direct current machine is rated at 1,000 Kw. at 240 
volts, and 94 revolutions per minute. The armature is 3,800 
mm. in diameter, and is of the usual slotted drum type ; the 
field magnet carries 24 poles, and measures 5,200 mm. over 
all. The commutator consists of 816 segments, and there 
are 24 sets of 10 carbon brushes each. The efficiency of 
105 nee is 95°8 per cent., and the temperature rise 


Messrs, Meldrum's New Works.— Messers. Meldrum 
Bros., owing to the rapid growth of their business, have been com- 
pelled to build works four times the size of their present ones in 
City Road, Manchester. These are situated at the side of the 
railway at Timperley, and adjoining the canal. The power house, 
pattern shop, and foundry are on the western side of the railway, 
the foundry not yet being completed. The main machine and 
erecting shops and offices are on the eastern side of the railway, 
and the cables shown in fig. 1 above were laid from the power 


house to these, through the railway arch. The cables consisted of 


Wo 5 lead-covered cables and four pilot wires, and were laid in 


Howard asphalt troughing, as will be seen. This troughing was 
particularly suitable for this case, as there were no less than four 
bends of varying radii to be encountered, and these bends in the 
troughing were readily made on the spot, an accomplishment which 
is thought to be impossible with any other kind of troughing. 
Allthe shops will be driven and lighted electrically. Electric 


Fic. 2.— CRoss-SEcTION or Marns INR HOwARD TROUGHING. 


cranes will be erected in the foundry and in the main machine 
shops; most of the machines being, comparatively speaking, light,. 
will be driven by one line sbaft and motor in each bay. In fig. 2 
we show a croes-section of the cables as laid in the trovghing. 
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HIGH PRESSURE OIL-BREAK SWITCHES. 


Tun enormous increase in the use of electricity for all purposes has 
necessitated important changes in our generating stations. As the 
areas to be served have rapidly increased, corresponding increases 
have been made in the size of these stations and in the electrical 
pressures employed. The change has been due, not only to the 
great natural growth, but to the consolidation of generating 
machinery into fewer stations. Instead of a number of separate 
stations, containing relatively small units producing electricity at 


X 


Fig. 1. 


comparatively low voltage with relatively large transmission losses, 
we now frequently find one large central station containing 
units of great size generating electricity at high pressure. 

It is evident, however, that great advances in- the capacity and 
voltage of generators would be useless, if not positively dangerous, 
unless adequate means for controlling and switching the electrical 
current were at hand. The evolution of the dynamo was fora time 
more rapid than that of the devices for controlling and switching 
heavy currents at high pressure. Asa result, a number of machines 
of large size were placed in operation with comparatively inadequate 
methods of switching and controlling. 


Fia. 3. 


The opening of circuits carrying heavy currents with inductive 
loads is not possible with the old types of switches, though these were 
quite suitable for the service for which they were designed. These 
circuits are controlled with great facility, certainty and safety under 
all conditions of load even up to a short circuit by the oil switch, 
which is essential for the sure control of most modern alternating- 

systems. 
e with this subject, it may be of interest to our 
readers to briefly describe and illustrate the oil switches of the 
British Thomson-Houston Company, Limited, of Rugby, who have 
made a special study of this subject, and offer a complete line, 


having a wide range of applications. Their switches, which are in 
successful commercial service, are divided into four classes as 
follows :— 

1. The Form I oil switch, designed to rupture loads which under 
emergency conditions cannot exceed 850 to 1,200 Kw. three-phase, at 
pressures not exceeding 3,500 volts. 

2. The Form F oil switch, designed to rupture loads which under 
emergency conditions cannot exceed 3,500 Kw. three-phase, at 
pressures not exceeding 6,600 volts. 

3. The Form K oil switch, designed to rupture loads which under 


Fig. 2. 


emergency conditions cannot exceed 7,000 Kw. three-phase, at 
pressures not exceeding 15,000 volts. 

4. The Form H oil switch, used for the interruption of circuits 
carrying power in excess of that which may be regarded as the limit 
of the Form K switch. | 

Instead of blades, the Form I oil switch has contacts similar to 
those used in the well-known B.T.-H. tramway controller. These 
contacts are carried upon a pivoted block of specially-treated wood, 
and are operated either by a handle connected directly to the 
switch, or by a link passing through the switchboard and connecting 
with a handle fastened to and pivoted on the front of the switch- 


Fia. 4. 


board. The stationary fingers and the moving contacts are supported 
from the same frame. The entire mechanism of the switch is, 
therefore, supported from above, and when assembled constitutes & 
single element which can be directly attached to its support. The 
oil vessel is 5 from this frame, and when in position the 
stationary and moving contacts and supporting block are com- 
pletely submerged in oil. The oil vessel may be easily and quickly 
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detached and removed from the switch for inspection or renewal of 
theoil without removing the switch or dis-assembling any portion 
f it. 
° The Form I oil switch is manufactured single, double, triple and 
four-pole, for both single and double-throw and in two general 
styles :—(1) The back-of-panel form is provided with lever and 
handle for operation from the face of the board. (2) The separate 
base form, shown in figs. 1 and 2, for installation directly upon a 
wall or framework. This switch may be used independently of a 
switchbcard for the operation of induction motors, &c. It is provided 
with a handle carried directly upon the switch, and is a complete 


device in a single element. 


Fig. 5. 


The use of the Form I switch is strongly recommended in con- 
nection with circuits which have to be opened under inductive load 
at voltages of 250 or higher. Double-throw Form I switches are 
provided with a locking catch, which is operated by means of a 
rod and handle. In the back of the panel form this handle is 
situated on the face of the board. On throwing the switch open in 
either direction, the lock catches and holds the switch at the open 
position, thus preventing the switch from being thrown completely 
over with a single motion. The switch is released from the locked 
open position by drawing the trip handle forward. This motion 
leaves the switch free to be thrown in either direction. To throw 
the switch completely over from one side to the other, the trip 
handle need only be held forward, thus preventing the safety lock 
from acting. 

The Form F oil switch is designed specially for use on systems 
which require double-throw switches in connection with circuits of 
greater kilowatt capacity than those for which the Form I switches 
are suitable. Form F switches are, however, manufactured single- 
throw when required. The Form F and Form I switches are similar in 
construction. The contact blades are carried upon a pivoted block of 
gpecially treated wood, and, in common with the clips, are supported 
from above by a single metal frame, forming a single element for 


Line Lead 


Current 
Transformers 


oil Switch 


Solenoids 


Fia. 6. 


direct connection to the switchboard. The oil vessel for the 
Form F switch is supported from the upper frame, as in the Form I 
switch, and when in position the blades, blocks, and all exposed live 
parts are completely submerged in oil. The oil vessel may be removed 
without taking down or disconnecting the switch, and without dis- 
assembling, The Form F oil switch is designed for switchboard 
use only, and is operated by means of a lever, one end of which is 
attached to the pivoted block, and the other end to a handle on the 
face of the board, 
Double-throw Form F switches have a locking mechanism similar 
o that used on the Form I switches. 
The Form K oil switch is manufactured single, double and 
Hat Pole, single throw only, and in three general forms: — (1) 
d operated for mounting directly upon the switchboard (fig. 3). 


(2) For installation at a remote point within fireproof cells, and for 
hand operation from the face of the board through a system of 
levers and bell cranks (this construction is used in connection with 
systems in which the pressure exceeds 5,000 volts. (8) For com- 
bination with a tripping mechanism, making the switch automatic. 
This tripping mechanism is equally applicable to the form used 
Lp face of the board or to the form for remote installation 

g. 4). 

The Form K oil switch has all live parts supported from a single 
base or frame which constitutes the top of the switch, and the com- 
plete switch may be attached to any appropriate support as a single 
piece of apparatus. The mechanism consists of one or more metal 
contact pieces, depending upon whether the switch be single, 
double, or triple-pole. Each contact piece is carried upon 8 rod of 
specially-treated wood. The rod or rods are connected to a cross 
head, which, when operated by the system of levers, moves in a 
vertical plane. The clips with which the contact pieces make con- 
nection are supported from the frame by porcelain insulators, 
thoroughly insulating alllive parts. The switch is enclosed when 
the contact pieces are in their upper position, and in opening the 
switch these contacts drop into the lower portion of the oil tank. 
The clips, contact pieces, and all exposed live parts are completely 
submerged in oil when the tank is in place. It should be par- 
Pier td 1 that no di^ are nd through the oil vessel, 

erefore there is no o unity for leakag i i 
the removal of the latter J eee aes 

As in the Forms F and I switches, the tank is supported from the 
upper frame, and may be removed without taking down or dis- 
connecting the switch and without dis-assembling. 

Form K switches are designed to rupture loads under emergency 
conditions, such as a short circuit immediately beyond the switch 
on the load side, not exceeding 5,000 xw. single-phase or 8,500 Kw. 
three-phase. In excess of 4,000 Kw. single-phase or 7,000 Kw. three- 
phase they are not as a rule mounted directly upon the panel. 

For service in connection with circuits which under emergency 
conditions can exceed 2,500 xw. three-phase or 1,500 Kw. single- 
phase, single-pole switches are generally used, each pole being 
placed in a separate fireproof compartment. These are arranged in 
groups of two, three and four single-pole switches of the remote- 
a type, operated by one handle, and suitable for mounting 

cells. 

To make the Form K switch automatic, and to have it perform 
the functions of an automatic circuit breaker, two forms of tripping 
mechaniem are employed. The type selected depends upon whether 
the switch is installed directly upon the switchboard or in cells at 
a remote point. The first, or switchboard, form of tripping 
mechanism for Form K switches is shown in fig. 4. It consists of a 
set of coils upon the face of the board, operating armatures which 
actuate a release catch on the link connecting the switch and the 
handle. The operation of this arrangement will be understood by 
reference to the diagram, fig.6. The tripping coils are energised 
from the secondaries of transformers connected in series with the 
main circuit of the switch. When the switch is thrown open auto- 
matically by means of the tripping coils, the operating handle on 
the face of the board remains closed, the link moving forward 
through the handle. This movement serves to indicate that the 
wd AS „ eras 

ie handles of Form K oil switches for automatic operatio 
ee gc 1 5 will be noted in the illustra. 

ion, fig. 4. 18 button must be pressed downward i i 
saith ey and p d in opening the 

The automatic feature used with the remote control type of 
switch is not on the panel, but is placed at the bell crank of the 
operating mechanism nearest the oil switch. It consists of a magnet 
with a single tripping coil. The armature of this magnet trips a 
toggle, by means of a light wooden rod, thus permitting the switch 
to open with the least possible delay. 
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By reference to the diagram, fig. 7, it will be seen that the trip- 
ping coil is normally shunted by the closed contacts of the overload 
relay. The relay coils are connected permanently in series with 
the secondaries of transformers, the primaries of which are in series 
with the main circuit. When the relay operates on overload or 
short circuit, the contacts are opened against the pressure of springs, 
and the tripping coil is then included in series with the secondaries 
of tne transformers and the relay coils. The oil switch will be 
opened on the operation of one or both of the relay members. 

The triple-pole, Form H oil switch (fig. 5), consists of three 
elements forming the three poles of the switch. Each single-pole 
element is formed of two cylindrical vessels containing the oil and 


t 
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contacts. Each cylinder is mounted on a porcelain insulator, and 
these with their cylinders are attached to one sliding platform. Con- 
nection is made between the two vessels, forming a single-pole 
ppc & U-shaped copper rod which makes and breaks contact 
in the oil. 

The switch is mounted in a brick compartment with soap stone 
top and bottom, adjacent poles being separated by a brick 
partition. It is operated by a motor driving a worm gear, which 
transmits the motion to a crank and cross head through a friction 
clutch. At both ends of the stroke the 
crosshead compresses a spring which, as soon 
as the crank passes the centre line, instantly 
throws the crosshead to an open or closed 
position, depending upon whether the switch 
was at the time open or closed. The friction 
clutch permits of this rapid movement, as the 
dogs hold the disc from moving against the 
normal direction of rotation while permitting 
itto move freely in the direction of rotation. 
The cross-heads and contact rods are con- 
nected together by wooden rods which 
provide for the mechanical movement, and 
also thoroughly insulate the different poles. 
The motor is controlled by means of a 
single-pole double-throw hand-operated switch, 
one throw being used to open and the other 
to close the oil switch, and in addition an 
automatic switch is mounted on the base. 
When the hand-operated switch is thrown the 
motor starts and runs until the crank has 
arrived at a certain position, when the auto- 
matic switch opens the motor circuit and lights 
a lamp, which informs the switchboard 
attendant that the switch has operated. 

These switches can be made automatic by 
means of relays, which close the motor circuit 
on a predetermined condition of load. The 
relays can be made to operate instantaneously 
on an overload or short circuit or on reversal 
of current. A time-limit attachment can also 
be added. 

Oil switches, as above described, are in successful use by the 
Niagara Falls Power Company, and the Metropolitan and Man- 
hattan Railways, of New York; and the British Thomson-Houston 
Company, Limited, have recently closed a contract for 92 of their 
type F, Form H, oil switches for use in the generating station of the 
Metropolitan and District Railway, of London, since sold and trans- 
ferred to the Underground Electric Railways Company, of London, 
Limited. 


ELECTRIC POWER FROM BLAST FURNACE 
GAS. | 


A PERUSAL Of the Transactions of the Iron and Steel Institute 
during the last seven years, and other published matter, clearly 
shows that the dust carried by the gas as it leaves the blast furnace 
is the chief problem to be attacked in the application of this gas to 
internal combustion engines. 

Under exceptional conditions, the gas has been employed in gas 
engines when taken direct from the tube supplying the boilers, the 
only cleaning apparatus other than dust catchers of large capacity and 


Fic. 1.—100-1. H.P. ENGINE ORIGINALLY INSTALLED AT 
SHEEPBBIDGE. 


tubes being an arrangement of coolers. However, attempts 
1 this plan at other works only resulted in failure; but the 
patented system of the Blast Furnace Power Syndicate, Limited, of 
Westminster, bas been applied with success to furnace gases carrying 
a very high proportion of dust, with the result that no deposit accu- 
mulates in the gas engine cylinders. 

This system has been applied to furnaces using as fuel (1) splint 
coal, (2) coke and coal, (3) coke only, and in all cases the cleaning 
of the gas was perfect, even though the original content of dust in 
the gas was very much higher than was the case where fan systems of 
cleaning had been applied. 


The syndicate have supplied gas treatment plant to seven 
installations, and in every caze the gas was thoroughly cleaned 


from dust, and the content of moisture was reduced to about 1 per. 


cent. only, while at the same time the temperature was reduced 
below that of the atmosphere, thus causing the gas to have a high 
degree of density. Their experience has developed a standard set 
of apparatus, each portion of which is indispensable. 

The pioneer plant arranged by Mr. B. H. Thwaite in 1895 is still 
running, developing current for electric lighting. This installation 


Fig. 2.—100-1. H.P. ENGINE RECENTLY Put Down at SHEEPBRIDGE IRON WORKS. 


was followed by one of 150 H.. at Borbeck, Westphalia, the gas 
engine driving an alternator, the current from which was applied 
to the manufacture of calcic carbide. 

Following the success of this plant, it was decided to lay down 
gas-cleaning plant and engines up to 4,000 n.p. Of course, the gas, 
once properly cleaned, can be applied to any gas engine of suitable 
design for working with this poor gas. 

The installation just mentioned was installed to supply power 
for the manufacture of calcic carbide, and also power and light for 
the collieries and districts in the neighbourhood. 

In this country the most important installation, from an electrical 
engineers point of view, is that at Sheepbridge Iron Works, near 
Chesterfield. This installation includes two 100-H.P. gas engines, 
with the necessary gas treatment plant, which are shown in the 
accompanying figures. | 

The blast furnaces use a mixture of coke and coal, and the 
effluent gas carries 12 gm. of dust per cubic metre, or about four times 
the weight in the gases at Seraing. The dynamos generate direct 
current, and supply power to motors for cranes, furnace-tramway, 
blowers, and a sand mill, as well as arc and incandescent lighting. 

The exceptional experience gained by the syndicate has enabled 


them to design a gas engine for use with blast furnace gas, which 


includes many special features. | ; 
Owing tothelow percentage of hydrogen and hydroearbons, this 


Fig. 3.—CLEaNING PLANT FOR BLAST-FURNACE Gas AT 
SHEEPBRIDGE IRON WORBRES. 


gas permits of a high degree of compression, with its accompanying 
increase in efficiency, without any pre-ignition; a special arrangemen 
of ignition tube ensures the regularity of explosion, and scavenging 
is applied to remove the products of combustion from the clearance 
space. Though the engine shown in fig. 2 is a single ine 
one, the addition of another cylinder, to double the power of the 
unit, would not necessitate any increase in the fly-wheel hla 
crankshaft strength. The cylinders can be arranged on either side 
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of the dynamo, or fly-wheel, where belt driving is preferred, and 
the necessary regularity in cyclic and governing speed can readily 
be provided for running alternators direct coupled. 

The plant at Sheepbridge has been running over two years, and 
the following are the results of a working test made by Mr. 
Horace Allen in conjunction with the works’ staff :— 

Engine, Otto cycle, single cylinder 22.-in. diameter x 30-in. 
stroke, driving by belt. Dynamo rated at 300 amperes, 230 volts, 
at 500 r.p.m. Four furnaces in blast, using a mixture of coal and 


Fic. 1l.—GEARED MOTOR. 


coke. Temperature of gas entering washer box, 236" F.; at engine 


room, 67° F. Analysis of gas, per cent. —COz, 78; CO, 224;. 


O, 22; H, 98; CH, 08; N, 630. Calorific value of gas, 
894—933 B. Th. U. per. cub. ft. at 60° F. Pressure of gas at holder, 
1j—1} in. Maximum, pressure in cylinder, 199 lbs. per sq. in. 


Compression, 110 Ibs. per sq. in. Mean effective pressure, 51 lbs. 


per sq. in. Speed, 154 r.p.m, Number of ignitions, 66:4 per 
minute; possible number, 77. Average 1.H.P., 97:5: Output, 230 
volte, 200 amperes = 46 kw. Efficiency, E.H.P. — I.H.P., including 
losses in belt, fan, pump and countershaft, 631 per cent. Volume 
of gas per L.H.P.-hour, 108 cub. ft. B. Th. U. per rH.P.-hour, 9,655. 
Thermal efficiency, 1 H.P., 26:3 per cent. i 

As regards economy, it is not disputed that it requires six times 
as mach gas consumed under boilers to develop the same power as 
when gas engines are employed, and further, the enormous waste of 


this gas at ironworks under existing conditions can all be pre- 


vented and the gas turned to profitable account at the trifling cost 
required for cleansing. 

The indicator diagrams developed in the Blast Furnace Syndi- 
cate's engine show, first, a very satisfactory thermo-dynamic 
efficiency to be obtained, the net mechanical efficiency being very 
high; second, a very uniform turning effect on full load. Wherever blast 
furnaces skirt an electric railway they should, as first suggested by Mr. 
Thwaite, be made to provide the power for driving the electric 
generating machinery for supplying energy to the railway electric 
motors. By this means the railways will be a source of profit to 
the ironmasters, and in return will secure electric energy at the 
lowest cost. 

In the Blast Furnace Power treatment system the centrifugal 
effect of the fans is always applied to gas cooled to atmospheric 
temperature; by this means not only is the centrifugal effect more 
complete, but there is far less power absorbed than when the gas is 
introduced hot into the fan, because with the gas at, say, 700° F. 
70 per cent. more power is required, independently of the slip, 
which is very serious, owing to the elastic character of the gas in a 
heated state. 

The syndicate relies on the atmosphere as the cooling agent, 
the object being to avoid as much as possible the introduc- 
tion of water into the gas. 


Workshop Motors.—The Western Electric Company, 
of North Woolwich, E., manufactures a series of motors capable 
of meeting the various conditions of modern practice. They are 
entirely interchangeable, and are made in the enclosed, semi- 
enclosed, and open types, as shown in figs. 1 and 2. They 
are used extensively in workshops and factories for driving drilling 
machines, lathes, blowers, pumps, &c., and they are so designed and 
arranged that very fine regulation in speed can be obtained when 
desired, as in the case of printing presses. In some instances these 
motors are provided with chucks and used for counter-sinking, 
ramming and buffing machines. The company also manufactures 
special machines for elevator work in the enclosed and open types 
which embody improvements suggested by a long experience. These 


machines are also frequensly used for other work, such as driving 


rail cutters, planers, &., used in steel plants, also for working sand 
mills and machinery in cement works, which last is a most severe 
teat for motors, seeing that they are practically covered with dust 
and dirt. The machinery at the company’s factory is all driven by 
motors of Western Electric manufacture. 


Electrical Gold Dredging.—The rivers of all gold- 
bearing countries probably contain large quantites of free gold. 
The river beds form long natural sluice boxes, in the bottom of 
which the gold settles that has been washed out of the surrounding 
country during long ages of denudation. Smaller streams and 
rivers have been diverted from their courses, and much gold has 
been taken from the dried bed. This diversion is not always pos- 
sible or practicable, because of the nature of the surrounding 
‘country or of the size of the river to be dealt with. It then 
remains to deal with the subject on different lines, and to the 
Colony of New Zealand must be awarded the palm in respect of 
those methods of dredging that are rapidly extending, not only in 
New Zealand, but in other countries, The type of dredger 
employed has been perfected in New Zealand, and much experience 
has had to be purchased by Americans and others who have refused 
to avail themselves of New Zealand methods, and have gone on lines 
found not to be the best. Quartz-mining has not of late years been 
& very great success in New Zealand, and at present attention 
seema to be all directed to dredging, and many of the dredging 
schemes have been a magnificent success. 

We note in the Government report for last year that a dredger 
was in course of construction for a series of claims extending 
about three miles along the Molyneux or Clutha River, at which 
it was impossible to get London capitalists to look, despite the 
fact that other lengths of the river were showing good returns. 
On March 31st, 1901, no fewer than 145 dredgers were at work. 
Only 11 were standing idle, and four were removing to fresh sites, 
while no fewer than 122 were building. Though steam-power is 
that ordinarily employed to work a dredge, electricity has been 
adopted at Miller’s Flat and on Fourteen Mile Reach of the Clutha 
River, water-power being employed to generate the electricity. 
An electrical dredge ie under construction at Earnscleugh Flat, near 
Clyde, the power being got from the Frazer River. In California 
several electric dredges have been designed by a New Zealand 
engineer, Mr. R. H. Postlethwaite, now of the Risdon Ironworks, of 
San Francisco. Mr. Postlethwaite uses separate motors for each de- 
partment of the dredger’s work. A dredge to work at 30 ft. depth 
and to stock tailings 30 ft. high, has six motors, viz., for buckets, ladder 
winch, line winches, centrifugal pumps, screen and elevator, and sand 
pump. The above-named Earnscleugh dredge has a position of 
132 ft. in length, a stern breadth of 35 ft., a bow breadth of 25 ft., and 
a forward and aft draught of 6 ft. and 7 ft 6 in. respectively. It 
will dredge 50 ft. in depth, has buckets of 6 cubic ft. capacity run 
‘at 11 buckets per minute. The revolving screen is 30 ft. x 7 ft. 
diameter. The elevator is 118 ft. between centresto stock tailings 
70 ft. abave water line. A Tangye centrifugal supplies 2,000 
gallons per minute for sluicing. The main motor is 100 B. H. p. 
The electrical plant was supplied by Brown, Boveri & Co. 

New Zealand contains five water powers, and the current of the 
Clutha River itself is so. rapid that it is quite probable that float 
mills moored in the current would generate considerable power. 
That the dredging industry will extend is certain. Only those who 
have done dredging know its fascination. The rivers and 
alluvial flates of New Zealand are full of gold, and will afford a 


supply of the metal for long years to come. Gold dredging is not 


new. For years it has been practised in Piedmont, chiefly, we 


Fig. 2.—Opren-Typz MOTOR. 


believe, by Dutch capitalists, who worked the flats of the 
Orco and other ld-named tributaries of the Po. The 
dredges simply worked along like worms in what the French 
term un trou qui marche, i.e., a hole which is filled at one end by 
spoil dredged up at the other, the dredge sucking out the gold, so to 
speak, from the dirt it passed through its body. .The natural water 
level of the river flats sufficed to float the dredge which simply 
moved forward through the flat country in a hole big enough to 
float it. No doubt large quantities of gold exist in the river beds 
of British Guiana, and will be a source of attraction in their turn. 


——— 
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SINGLE-PHASE MOTORS FOR FACTORY 
DRIVING. 


THE accompanying illustrations show some of the applica- 
tions of single-phase induction motors to the driving of 
small machines in a tobacco factory—that of Messrs. A. I. 
Jones & Co., Limited, at Hammersmith. The motors, which 
were supplied by the Langdon-Davies Electric Motor Com- 
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Fra. 1.—Moror-DRIVEN AIR-COMPRESSING MACHINERY FOR TOBACCO PRESSES. 


pany, Limited, are of their standard “ low-speed ” type, 
numbering six in all, and varying from 1 to 3 B. H. P.; 
they run at 1,370 and 1,440 r.p.m., with a supply 
pressure of 110 volts, frequency 50. Fig. 2 shows a 
3-B. H.P. motor, fixed on a wall to drive a grindstone for 
sharpening the knives used in cutting the tobacco, of which 
a number are seen in the foreground; this motor is running 
all day long. In fig. 1 four tobacco presses are shown, 
together with the air-compressing plant, which is driven by 
a 3-B.H.P, motor, similarly fixed on the wall, and in use all 
day. Each of these presses is capable of exerting a pres- 
sure of 4 tons per sq. in., but is usually worked at half this 
pressure, and can press 200 lbs. of tobacco at once. Fig. 3 
shows three motors—two of 3 B. H. P., and one of 1 B.H.P.— 


Fia. 3.—MoroB-pBIvEN ToBACCO-CuTTING MACHINES. 


driving tobacco-cutting machines. In this case the motors 
are fixed on the floor close by the machines, together with 
their starting gear. The larger machines are at work on the 
average for 34 hours per day, and are each capable of cutting 
150 lbs. of leaf per hour; the smaller machine will do about 
one-third of this. A 2-B.H.P. motor is used for driving a 
fan to dry the tobacco. 


The motors are supplied through the same meter as the 
lighting circuits, the whole of the premises being electrically 
lighted, so that no data are available as to the cost of energy 
for motive power alone; but it may be of interest to men- 
tion that the account for the quarter ending June 30th last 
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Fd. 2.—Morog-DRIVEN GRINDSTONE. 


was £16 118. 8d., including all the electricity used in the 
building for lighting and power. 

The remaining illustrations refer to Messrs, Chibnall’s 
bakeries, in the same district, where five motors of powers 
from X to 3 B.H.P. are installed, These are of the 
* Standard" type, and run at 2,700—2,800 r.p.m., 110 
volts, 50 cycles per second. Fig. 4 shows a JB. H.P. 
motor supported on brackets from the ceiling, and driving 
a Morton's sponge mixer by belt through a countershaft. 
Fig. 5 is a view of a 3-B. H. P. motor driving a biscuit brake 
in a similar way ; this works throughout the day, two days 
a week, Fig. 6 is another view in the same room as the 
last, and represents a 3-B.H.P. motor geared to a biscuit 
machine, working the same hours as the biscuit brake. 
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Fra. 4.—Moron Driving SON MIXER. 


Here, again, the power consumed by the motors is in“ 
separable from the consumption for lighting, the latter being 
very extensive. However, as the whole charge for ue 
tricity for the last quarter was only £6, the consumption o 
the motors must have been very small. 

In a similar bakery at Leeds, the following figures were 
ascertained :;— Working week, 44} hours; price of energy, 


w 
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Fia. 5. —Moron Drivina 4 Biscuit ERART. 


9d, per unit; one 
16-B. H. P. motor 
driving biscuit 
plant, and one 10- 
B. ll. P. motor driving 
mixing machines, 
consumed 106 units 
per week, costing 
178, 8d.; one 4- 
B. H. P., One 6-B H.P., 
and one 1- B. H. P. 
motor, driving 
hoists and spice 
machines, consumed 
70 units per week, 
costing 118. 8d. ; 
two 4-B.H.P. motors, 
driving dough and 
cake machines, and 
one 1-B. H.P. motor 
driving a biscuit 
brake, consumed 79 
units per week, 
costing 13s. 2d. 
From these data 
some idea of the 
running cost may be 
gathered. The 


motors were all , 
of the Langdon-Davies “Standard” type, running at 


200 and 400 volts, 83 cycles per second, at speeds of 1,560 
to 2,370 r.p.m. 


t 
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Feed Heaters,—The feed water heaters which are supplied 
with the patent Row tubes are made by Messrs. Royles, Limited, of 
Dalham Engineering Works, Irlam, near Manchester. The prin- 
ciple of the tube is pretty familiar to central station engineers, and 
some reference to it was made in our Special Traction Number of 
December 13th, 1901, but the firm have had detailed descriptions of 
their apparatus drawn up in illustrated lists which are available 
for any of our readers who require them. 


Green's Economisers for Power Stations,—The fuel 
économiser is considered practically indispensable in the modern 
electric power plant. Messrs. E. Green & Son, of Manchester, have 
established a capital reputation all the world over in this connec- 
tion, and at the present time they are doing a very large trade, 
having orders on hand for some of the largest stations in the 
world. It has already been stated in our columns that the company 
is to carry out the largest fuel economiser order on record—viz., 
10,000 pipes for the underground electric railways of London. 
Pamphlets relating to this special form of economiser will be sent 
to anyone desiring them, on application, 


Fic. 6.—MoTOR GEARED TO BIScUrr MACHINE. 


NEW POWER SWITCHBOARDS AT THE 
CITY ROAD WORKS. 


THE increase in the demand for electricity for motive power in the 
districts of St. Luke's and Clerkenwell has called for considerable 
extensions in the switch gear at the City Road station of the 


. County of London and Brush Provincial Electric Lighting Company, 


which have been carried out by Messrs. Ernest F. Moy, Limited. 
The power system is unique, in that it is carried out exactly like a 
tramway power system, using direct current at 550 volte, with one 
pole earthed. A full description of the station was given in our 
issues of March 9th and 16th, 1900; the following additional 
particulars relating to the new switchboards will doubtless be of 
interest. For these we are indebted to Mr. W. J. Dale, the resident 
engineer at City Road Station. 

The main switchboard shown in figs. 1 and 3 is arranged for 
controlling the generators on the 550-volt powersupply. It is fitted 
with three motor-generator panels, three generator panels, and a 
main wattmeter panel, on which the battery instruments, switches, 
&c., are also mounted. The panels are of enamelled slate, and are 
supported by a framework of rolled-steel joists, from which they 

are insulated by 
ebonite bushings, Two 
blank panels have 
been provided to as 
to allow for future 
extensions. 

The main omnibus 
bars are of drawn cop- 
per, 6 in. X 1 in. 
that for the positive 
side is fixed above 
the panels, being car- 
ried on porcelain in- 
sulators set in the 
wall; the negative 
bar, which is earthed 
at the station, is fixed 
in a similar manner in 
the resistance chamber 
below the switch gal- 
lery. Allthe fittings 
carried on the panels 
are on the positive 
side. 

The motor-gene- 
rators are between 
the 550-volt direct 
current power circuit 
and the high-pressure 
two-phase circuit of 
the station, and are 
used as generators on 
either service ag 
necessary; the two- 
phase side is con- 
trolled from the Fer- 

ranti board close by. 
The panels for the motor-generators are fitted with starting 


Fic. 1.—NEw Power SwircHbBOARDS AT Crty Roan STATION. 


switches, main ammeters, shunt/i&mmeters, and both maximum and 
return current circuit breakers, the latter being arranged with 
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switches in the shunt windings so that they can be prevented from 
opening while the direct-current side is motoring. 


do 


Fic. 2,—FEEDER SwITCHBOABD. 


The generator panels are fitted with single-pole switches of the 
‘Acme Patent type to carry up to 1,500 amperes, ammeters, inte- 


grating wattmeters, field switches, and both 
maximum and return-current circuit-breakers. 
A voltmeter plug is also fitted on each panel, 
so that an incoming machine may be connected 
to one of two illuminated-dial voltmeters carried 
on.a swing bracket at the end of the generator 
panels, the remaining voltmeter being continually 
on the bus-bars. 

The main wattmeter panel is fitted with two 
sets of instruments comprising ammeter, integ- 
rating wattmeter and recording ammeter; one set 
has a capacity up to 1,000 amperes, and the 
other set 4,000 amperes. At times of light load 
the smaller set is used, so as to ensure greater 
accuracy of measurements; the change-over 
is effected by a two-way switch of very massive 
construction, made on the Acme Patent” 
principle, which carries the whole of the power 
load. 

As before mentioned, the wattmeter panel 
carries some instruments for controlling the 
battery. These consist of a recording ammeter, 
recording voltmeter, indicating ammeter and 
voltmeter, and maximum current circuit-breaker. 
All the battery instruments are of the centre zero 
type. 

The shunt regulating resistances and switches, 

which are of Moy’s “straight-line” pattern, 
are fixed in the resistance room below, and 
operated by polished handwheels carried on 
cast-iron columns in front of the panels. Each 
column is fixed directly opposite the centre of 
the panel it controls, and an indicating nut, 
carried on a screw cut on the spindle within 
the column, projects through a slot 80 as to 
show the amount of resistance in circuit. 

The maximum current circuit-breakers are 
fitted with Moy and Bastie’s patent time 
governor; the object of this is to give the 
feeder circuit-breakers time to act in the event 
of an overload without the one on the generator 
also opening, as one of the obj:ctions often 
raised against circuit-breakers is that they act 
too readily. With two circuit-breakers connected 
in series, one fitted with this form of time 
governor and one without, even when both are 
set to act at the same current, the one without 
the time governor may always be relied upon to 
open first under any conditions, and the one 
ftted with the time governor will only come 
out should the necessity arise for it to act. 


CO 
The return current circuit-breakers, which are also of the Moy 


and Bastie type, may be adjusted to open the circuit down 
to a reversal of from 5 to 8 per cent. of the full carrying 
capacity. 

As will be seen from the illustrations, deep partitions of enamelled 
slate are fitted between the various panels, so as to prevent arcing 
between the circuit breakers. As the board is very compact, and 
everything is crowded into a very small space, this can be readily 
appreciated ; the total length of the board is only 13 ft. 6 in. 

The adjoining illustration, fig. 2, is a view of the 550-volt direct- 
current feeder panels. This is also a single-pole board. At present 
12 panels have been fitted, each having a carrying capacity up to 300 
amperes. The panels are arranged on the cellular principle, the 
partitions fixed between them being carried by cast-iron chairs, 
bolted to the supporting framework of rolled steel joists, indepen- 
dently of the fixings of the panels themselves. The framework is 
fixed hard against the wall, as it is unnecessary to get at the back 
at any time, the feeder and bus-bar connections being made on the 
front. This construction allows a whole panel to be removed in 
about half an hour, without any risk of interfering with the adja- 
cent panels or interrupting the supply, and it is also used by Messrs, 
Moy in the arrangement of their high pressure boards. 

Each feeder panel is fitted with a maximum current circuit- 
breaker, with Moy & Bastie’s time governor, in this case made to 
act more readily than those on the main generator board, a quick 
action knife switch fitted with carbon break, and an edgewise 
moving-coil ammeter carried on an adjustable bracket. The positive 
omnibus bar, which has a sectional area of 6 sq. in., is carried on 
insulators well above the panels; an interconnector bar of the same 
area is carried overhead to the bus-bar on the generator board. The 
two boards are fixed facing each other, one on each side of the 
switch gallery. 

All the automatic switches are fitted with alarm contacts, which are 
connected through an indicator board to a bell; thus attention is 
immediately called when an automatic switch opens. 

A small distributing board on the wall at the side of the main 
instrument board controls, through “ Mordey” fuses, all volt- 
meters and wattmeters and reversal shunt windings going to the 
negative bar below. Behind and below the panels permanent 
arrangements exist to enable any generator to be run on the 
artificial load tank without difficulty. The generator shunt-breaking 
resistances are fixed on the wall below the gallery. 

All cables running from the machines to the panels are in 2-in. 
and 3-in. cast-iron pipes, which terminate behind the panels, with 
cast-iron bellmouths flush with the tiled floor and at the centre of 
the panel. 

The generators consist of two 525-Kw. and one 600-xw. sets. 
T'wo of the motor-generators are of 250 Kw. capacity and the third 
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FId. 3.—GENERATOR SWITOHBOARD. 


is a 75-Kw. set. The battery has a maximum rate of discharge of 
300 amperes, and a capacity of 960 ampere-hours. 


— py 


— chi Te — 


nm DS 


T rd 


Vol. 51. Nc.1,9294,8EPTEMBER 12, 1902.] THE ELECTRICAL REVIEW. 


468 


HYDRO-ELECTRIC POWER WORKS AT ST. MAURICE, SWITZERLAND. 


Power Transmitted by Direct Current; 


A xosT interesting installation has recently been completed 
by the Rhone Power Company, of Lausanne, which acquired 
from the Canton of Valais the right to utilise the water- 
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Fic. 1.—ExTERBIOR OF PowER STATION. 


power of the Rhone, 
near St. Maurice. 
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The full power which 
can be utilised is 
abont 15,000 B.H.P., 
of which 5,000 B. H. P. 
is being used in the 
first instance; this is 
transmitted on the 
Thury direct-current 
system to the town 
of Lausanne, at a 
pressure of up to 
22,000 volts. 

A movable weir, 
built in the Rhone, 
near Evionnaz, takes 
the water from the 
river to the headrace. 
The water flows to 
the entrance of the 
pipes partly through 
an open canal, and 
partly through a 
tunnel, for a dis- 
tance of about 1} 
mile, The head- 
race is supplied with an overflow and waste 
water sluice, and three slnice gates to pro- 
vide for future extensions without stopping 
the working of the plant. 

The pipe line is about 560 yards long, and 
8 ft. 10 in. in diameter; it is made of 
wrought-iron, in lengths of 23 ft., without 
flanges, which were riveted together on the 
spot. Inside the power house the pipe line is 
provided with flanges, and fitted with branches 
to distribute the water among the turbines. 
The pipe line, for ita whole length, rests on 
concrete supports 10 ft. apart. In the middle 
of the line there is an expansion joint to allow 
for the effects of changes of temperature. 
A throttle valve is fixed in the pipe line at 
the turbine house, which has the same 
diameter as the pipe line, and renders it 
possible to cut the water off entirely. A 
waste water valve of 14 in. diameter is 
alo fixed, and the branch pipe for 
each turbine is also provided with a 
throttle valve to stop each turbine indc- 
pendently, 
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Fic. 2.—100 Kw. THREE-PHASE THURY ALTERNATORS 


Distributed by Alternating Current. 


The buildings consist of the machine room, and a second 
structure of two stories containing a workshop and a room 
for storage on the ground floor, and two living rooms on 
each floor for the engineer-in-charge and his assistants. 

The machine room is 110 ft. long x 46 ft. wide. It 
contains 5 units of 1,000 B. H. P. each, and two of 120 B. H. P., 
and is fitted with atravelling crane capableof carrying 12 tons. 

The present installation consists of fixe Francis" tur- 
bines, driving D.C. generators, and two similar ones driving 
three-phase alternators; also a small turbine driving a three- 
throw pump to produce the necessary pressure of oil for the 
governors. 

The turbines have been designed for the following con- 
ditions :— 


Dyaamos. Alteraators. 
Net fall of 105—112 ft. 105—112 ft. 
Water supply of 6, 600 cb. ft. per min. 800 cb. ft. per min. 
Guarantee to give 1,000 B. H. p. 120 B E. p. 
Normal speed of 300 revs. per min. 750 ravs. per min. 
Turbine-wheel 40 in. diameter 16 in. diameter. 


All the turbines are of the horizontal shaft type and are 
coupled direct with the dynamos. They are placed 21 ft. 
above the tail water level, and are provided with draught 
tubes. In each case the turbine wheel, the guide-wheel and 

the governor are 
— . contained in a spiral 


cast-iron casing, 
| which is connected 
with the pipe line 
on one side and the 
draught tube on the 
other. 

The turbines are 
regulated by means 
of movable guide- 
backets,and the water 
is distributed over 
the whole circum- 
ference so as to avoid 
unbalanced pressures. 
The movable guide 
buckets 


are con- 
nected with the 
hydraulic *sgervo- 
motor” of the 


governor by means 
of levers, segments of 
spur wheelsand racks. 

The **gervo-motor" 
itself is worked 
through a special 


Fra. 3.—THvBY AUTOMATIC CONSTANT CURRENT REGULATOR. 
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regulating valve controlled by the governor. The hydraulic 
pressure acting on the piston is produced by oil, which ac- 
cording to the action of the governor is directed to one or 
other side of the piston of the **servo-motor" and thus 
regulates the turbine. 

To complete the plant an air vessel, with the necessary 
fittings and gauges, and an oil reservoir, are also provided. 
The maximum oil pressure is 440 lbs. per sq. in. 

All the regulating valves of the five dynamo turbines 
are connected with one electric governor on Thury's patent, 
which can be controlled from the switchboard. The 
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Fic. 4.— PLAN oF 1,000-H.». TURBINE AND DYNAMOS. 


alternator turbines are regulated by means of Escher, 
Wyss & Co.'s patent hydraulic governors. 

Messrs. Escher, Wyss & Co., of Zürich, who are represented 
in this country by Mr. Alph. Steiger, made the turbines 
and pipe line, while the electrical part of the plant was sup- 
plied by the Electrical Industry Company, of Geneva. 

The alternators (fig. 2) are rated at 100 Kw. each, at 
3,000 volts, 50 cycles per second; they are used for the 
lighting of the St. Maurice district. 


Fic. 6.—Hian-PRESSURE D.C. GENERATORS. 


The dynamos are of 500 H.P. each, and are designed to 
produce a constant current of 150 amperes at 2,250 volta 
each ; the speed depends upon the pressure required, reach- 
ing a maximum of 300 revolutions per minute at full load. 
The field magnet has six poles, bored out to a diameter of 
1,250 mm.; the length of the armature is 700 mm., and 
the internal diameter of the core is 880 mm. The winding 
is cf the series drum type, with two turns per section, and 


there are 570 segments in the commutator. The wire has 
a cross-section of 17 mm?., and the end connections are made 
with double strips 50 mm?. in cross-section. The resistance 
of the armature is 0°24 w at 20°C. The commutator is 
755 mm. in diameter and 140 mm. long ; there are four seta 
of brushes, each consisting of four carbon blocks having a 


Fic. 5.—SEcTION oF TURBINE. 


rubbing surface of 3 cm?. each. The commutator segments 
are insulated with mica. 

The magnet poles are of steel, joined together by steel 
cores which carry the winding. The six coils are joined in 
parallel, The field magnet system is not insulated from the 
base-plate, but the whole machine is entirely insulated 
om the ground with double-petticoat insulators (see 

g. 6). 

All the generators were subjected to a test pressure of 
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Fic. 7.— Rorok or 23,000-VorT Dynamo. 
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Fia. 8.—23,000-VorTr Dynamo. 


8,700 volts, generated by the respective machines themselves, 
for a period of 10 minutes, followed by a test at the same 
pressure for 5 minutes with one of the poles earthed. The 
insulation of the various parte, measured at 1,050 volte, was 
over 10 megohms. 

The constant current regulator, fig. 3, is of the patent 
“Thury” type, operated by a small two-pole motor running at 
1,700 revolutions per minute, and taking 50 to 60 amperes ab 
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2:8 to 2:4 volts—the pressure of a small accumulator, which is 
connected in parallel with the terminals, to form a reserve 
of power in the event of interruption of the series current. 
In that case the regulator, driven by the battery, shuts down 
the turbine. 

In practice, none of the generating groups runs at a lower 
pressure than 1,500—2,000 volts, the number of sets in 
circuit being varied to meet this condition. The constant 
of the machines is 6°86 revolutions per minute to give 150 
amperes on short circuit. 

All the cables are highly insulated, to withstand a pres- 
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Fig. 9.—ELEVATIONS OF SERIES MOTOR. 


sure of 25,000 volts, and are switch-drawn into vitrified 
stoneware pipes embedded in the concrete floor. 

At Saint Maurice each pole is provided with a set of 
lightning arresters, consisting of three arm arresters and a 
Thury type C.I.E. arrester in parallel; this equipment will 
later be doubled, as it has already been at the receiving 
station. 

The insulation resistance of the line measured at 20,000 
volts between the lead and return was found to be 6°66 
megohms at 12° C., the day after a rainy day. 

Trials have been made of the practicability of utilising 
the earth as a return in case of need, from 
which it has been ascertained that the 
losses depend solely upon the resistance 
of the terminal electrodes ; but these 
teats have not yet been completed. 

At the receiving station, at Pierre de 
Plan, in Lausanne, there are five series 
motors in place; five others will be 
installed as required. Four of these are 
coupled direct to 3-phase alternators work- 
ing at 3,000 volts, for the supply of light 
and power to the town of Lausanne and its 
environs ; the fifth is coupled to a trac- 
tion generator of the Thury type. The 
motors are of the series type, of 100 H.P. 
each, taking 150 amperes at 2,100 volts, 
and running at a constant speed of 300 
revolutions per minute. They are of the 
same type as the generators at St. 
Maurice, the armatures being 550 mm. 
in length instead of 700, and having 
à resistance of 0'2 ohm each. The 
field magnets are in two series-parallels, 
having a resistance of 0:2 ohm. The speed 
18 Maintained constant by the regulator, Fic. 
which shifts the brushes, up to 1,300 or 
1,400 volts; beyond this value the regulator varies a resistance 
in à shunt circuit across the field magnet winding, so as to 
Strengthen the field. The brushes traverse an arc of almost 
90°, being opposite the middle of the pole-pieces when the 
Machines are stopped. The variations of speed under 
normal conditions do not exceed 1 per cent. on either side of 
the mean. The motors are coupled to three-phase alter- 
a which are put in parallel with the greatest ease. All 
x motors have undergone the same tests as the generators. 

h motor is provided with a fly-wheel of 3,800 kg., and 


a similar fly-wheel is mounted on the shaft of the alternator 
coulped to each motor, as shown in fig. 10. 

The special direct-current generator employed to make 
the high-pressure tests is of unique interest. It is of the 
two-pole internal revolving field type, running at 600 
revolutions per minute. The stationary external armature 
consists of 48 coils of 500 turns each, of wire having a 
cross-section of 0-2 mm*. The machine is capable of gene- 
rating 1 ampere at 23,000 volts, and has an armature 
resistance of 700 ohms. The commutator is composed of 
96 segments, insulated with air spaces, and is of course 
stationary. The current is collected by 
means of two little metal brushes which 
slide over the internal surface of the 
commutator, carried round by the magnet 
shaft. Commutation is facilitated by the 
connection of condensers in shunt to the 
gaps between the successive commutator 
segments. The bore of the armature is 
580 mm., and the length 300 mm. 

Some of the details of this machine will 
be gathered from the accompanying illustra- 
tions (figs. 7 and 8); it is, we believe, 
absolutely the only direct current machine 
in existence working at the high pressure 
of 23,000 volts. It will be noticed that 
the output, at 1 ampere, is 23 KW. 

We understand that M. Thury has never 
had to repair the field magnets of any of 
his machines, some of which have been 
running 15 years and no commutator has 
ever been replaced through wear; the 
upkeep in the series installations, for which 
M. Thury is noted, is practically nil. Some machines 
have been running 18 hours a day for 6 years with the same 
carbon brushes ! 


York Tramways.—4At the meeting of the York Tramways 
Co. last week, Mr. Kincaid (chairman), said that they were 
re-railing the whole of their permanent way. Jt was 
very desirable that the company should be empowered by the 
Corporation to substitute electric for horse traction. 


10.—400-H.. Motor DnaiviNG THREE PHASE ALTERNATOR. 


Burnley Tramways.—The T.C. has decided to proceed 
next year with the construction of three branch tramway 
lines in Accrington, Manchester, and Todmordon Roads, at 
an estimated cost of £24,348. To meet the prospective 
increase of current, the Electricity Committee sought to 
spend £4,500 on extensions to the generating . plant, 
but this proposal was referred back, the opinion being ex- 
pressed that it was not necessary to extend the plant, 


ES 
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HYDRAULIC TURBINE GOVERNOR. 


WE illustrate herewith the latest form of hydraulic governor of 
Messrs. W. Günther & Sons, of the Central Engineering Works, 


Oldham, applied for the speed control of their water turbines for 


Elec. Rey 


In water-power electrical installations, especially when applied 
to private house lighting, Messrs. W. Günther & Sons have found 
that it is very important that the turbine and dynamo should run at 
a constant speed irrespective of the number of lights burning at one 
time. The securing of this constant speed at all loads has been 
one of the chief points aimed at in their investigations; this, we 
understand, is accomplished by their new governor, thus dispensing 
entirely with the necessity of adjusting the governor when the load 
is constantly varying. Hunting is overcome by the internal arrange- 
ment of the governor permitting the rapidity of the piston’s 
motion to adapt itself to the amount of load thrown off or on; thus 


Fic. 1.—GQIRARD TURBINE FOR PRIVATE HOUSE INSTALLATION. 


electrical work, where the fall is sufficient to permit of their use. 
In common with all hydraulic governors, the governor head in its 
rise or fall opens or closes a small valve which admits the pressure 
water to one or the other side of the hydraulic cylinder, the piston 


Fic. 2.—*' SPECIAL IMPULSE" TURBINES AND GOVERNORS FOR 
CENTRAL STATIONS. 


with a very light variation of load the piston moves very slowly, 
whereas with a iarge change the piston first moves rapidly, and then 
gradually more slowly. 

In order to start and stop the turbine quickly, a special valve is 


FERRANTI ENGINE AT NEILSON REID & Co.’s LocomoTivE Works. 


1 


incorporated with the governor itself, so that the attendant, by 
5 80 moving this small handle, can start or stop even the largest 
turbines. 


ot which in its motion opens or closes the adjustment slide, thus 
varying the amount of water admitted to the turbine, and con- 


trolling the speed and power. 


i 
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Adjustments are provided in all cases for regulating the sensi- 
tiveness of the governor, and also for regulating the speed while 
running, should the latter be required. In actual trials with a 


private-house plant the full load has been suddenly thrown off. 


without the turbine racing, and steady running has been obtained 
with so small a load as two 16-0. p. lamps. 

Fig.1 illustrates one of Messrs. Günther & Sons' 15-in. Girard 
turbines for private-house lighting, for mounting direct on th» same 


Crompton Motor DBiviNG RrEDLER Pump. 


base-plate as the dynamo, the governor and ita attachments being 
clearly shown. Fig. 2 shows one of six of their Special Impulse 
turbines and governors for a central station, the power being trans- 
mitted to a distance of about three miles at 5,500 volts; the four 
large turbines have 54-in. wheels, develop 230 H.P. each with 600 ft. 
fall, and are direct-coupled to three-phase generators, whilst the 
two small turbines are for excitation and lighting. 

The governors themselves are made in several sizes on the inter- 
changeable system, thus ensuring the greatest accuracy and 
securing the necessary high finigh requisite for machines of such 


sensitiveness. 
———————— M 
ELECTRIC DRIVING IN LOCOM ITIVE 
WORKS. 


A GOOD example of electrical power driving for an engineer's work- 

Op can be found at Messrs. NEILSON, REID & Co's works, Spring- 
burn, Glasgow, Some time ago they installed a Schuckert dynamo 
and Ferranti engine of 1,000 H.P. We learn that this has 

en In continuous 3ervice since last summer 
with very satisfactory results. The load was 
Previously taken by four or five smaller sets, 
whereas now Messrs. Neilson, Reid & Co. are 
In the happy position of being able to shut 
down all their small sets and run the one large 
set with & corresponding decrease in the 
cost of running, superintendence, &c. The out- 
put obtained from a set doing work of this kind 
would be rather surprising to engineers in 
some of our small lighting or power stations, 
Hill extract taken from the station log-book 
or last January, shows that the average output 
day was 6,500 units, during the 
ts, and on Saturdays 3,960 units, 
or a total for the week of 64,360 unite. The total 


quarter load i was 13:32 Ibs. and at half-load 


xd Ibe. e vacuum, when tests were 
©, Was not good, the average being only 24 in. 
— —— 


Bangor and its Consulting Engineer.—Mr. Medhurst, 
ity Conne ping sent in an account for £85 to the 
ouncil, the Lighting Committee, on September 3rd 
Wigard that £9 only should be paid. To avoid threatened 
on it was decided to offer Mr. Medhurst £35 in full settlement. 


RECENT APPLICATIONS OF ELECTRO- 
MOTORS. 


Electrically-driven Riedler Pump. 


WE illustrate herewith a single-acting “ Riedler " pump, coupled to 
a Crompton motor, by which it ig driven through single reduction 
gear. The duty of the pump is to lift 4,000 
gallons per hour against a head of 260 ft., and 
the motor is designed to work on a 450-volt 
circuit, the pump speed being 150 revolutions 
per minute. This ensures a rapid and steady 
flow in the water column, while the mechani- 
cally-closed valves reduce the slip to &minimum, 
thereby securing a high pump efficiency, besides 
enabling the plant to be run at a high speed. 
For higher lifts the pumps are usually fitted 
with differential cylinders, whereby two impulses 
are obtained for each revolution, and this, having 
regard to the high speed at which the pump 
can be run, gives it a great advantage over 
ordinary three-throw pumps which run at a 
low speed, on account of the valve gear. 

The pump here illustrated was made by 
Messrs. FRASER AND CHALMERS, and has been 
installed in the North Navigation Company's 
workings in South Wales. Some larger sets 
by the same manufacturers are also in course of 
erection. 


An Electrically-driven Traverser, 


THE illustration which appears below shows a 
truck traverser which Messrs. CROMPTON & Co., 
LIMITED, of Chelmsford, have placed in operation 
at the Royal Albert Docks. This traverser ig 
designed to carry a fully-loaded standard goods 
truck, weighing approximately 15 tons, and will 
transfer it from one line of through rails to 
another. It consists of a wrought-iron and 
steel framework running on eight cast-steel 
wheels, and is provided with ramps at the ends and through 
rails on which the truck stands. The traverser is moved 
from one line of rails to another by means of an electrically- 
operated winch fixed in a pit under the platform level, which 
draws it across by means of an endless chain attached to a stiff 
wrought-iron bracket projecting below the raillevel into the chain 
race. 

The winch consists of a 54-B.H.P. Crompton series-wound re- 
versible multipolar motor, one end of which is coupled direct to a 
mild steel worm. This drives a bronze worm wheel, to the spindle 
of which is keyed one half of a claw clutch, the other half being 
cast solid with the steel sprocket wheel which engages with the 
chain. The worm and worm wheel are completely enclosed in a 
cast-iron case and run in an oil bath. A spur wheel is also keyed 
on to the winding shaft, which can be put in gear with a pinion 
across the top of the winch to enable the traverser to be operated 
by hand in the event of an interruption in the electrical supply. 
A brake is fitted on the motor spindle, which is held on by springs 
when the traverser is at rest, and there is no current going through 
the motor, but is held off by a specially-designed pot magnet when 
the motor is at work. The motor isof the enclosed ventilated type, 


fitted with carbon brushes and self-oiling bearings, requiring little 


— 
— 


a 


TRUCK TRAVERSER WITH Crompton MOTOR. 


or no attention. It is controlled by means of a liquid rheostat. 
The tracks are pulled on to and off the traverser by electrical 
capstans, and when in their positions against the platforms, are 
loaded and unloaded by electrically operated jib cranes. 
Another similar traverser is now in course of construction for 
the Victoria Docks. l f 
This traverser, as well as the capstans, cranes, hoist, and eid 
lighting throughout the who'e of this depót, has been provide 
by Messrs. Crompton & Co., Limited, of London and Chelrasford. 
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Worm Gear for Small Powers. 


In driving machinery by electric motors high ratios of speed reduc- 
tion are often required, especially of the smaller powers, as it is 
obviously uneconomical to run motors of 1 to 20 E. P. at speeds of 


accurately ground and polished; they run in an oil-bath of ample 
size, the end-thrust being taken up by ball bearings. 

Messrs. Rosling & Fynn, Limited, have had some of these sets 
running for over two years, working steadily 8 to 10 hours a day, 
and so far there are no appreciable signs of wear. 


H1GH-EFFICIENCY WORM GEAR. 


10 to 50 revolutions a minute; where large ratios, such as 20 : 1, 
40 : 1, or over, are required, it is usually a case, where belts are not 
feasible, of double or treble spur gear reduction, or worm gear. 
The former has many objections, and until recently worm reduction 
has been looked upon with suspicion by engineers as being ex- 
cessively wasteful. 

Thanks to the ease with which power is measured on motor 
circuits, it has been possible to carry out numerous experiments on 
the power absorbed by worm reduction gear, and starting with an 
efficiency of 67 per cent., which was considered good only three or 
four years ago, by careful selection of material, design of pitch and 
thread, and good workmanship, Messrs. Rosling & Fynn, Limited, 
have put on the market a worm gear with a reduction of 40: 1, 
having a guaranteed efficiency of 90 per cent. in the case of a 4-H.P. 
set, with the worm wheel running at 40 revolutions a minute, and 
91 per cent. in the case of a 10-H.P. set running at the same speed. 
Thus it is now possible to drive a shaft running at 40 revolu- 


‘ : — 
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Fiq. 2.—ErLECTBIC Hoist. 


tions a minute, with an over-all efficiency, including motor and 


gear, of 82 per cent. 


The figure shows the arrangement. The worm wheel is of a special 
mixture of phosphor bronze and the worm is of tool steel, both 


Workshop Appliances. 


OT MENSAS 3 — — 
Fic, 1.— ELECTRIC TRAVELLING CRANE. 
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Fic. 3.—CIRCOLAR Saw. 


the various motions of hoisting, traversing, and travelling are 
obtained by means of fast and loose pulleys and belts. In figs 2 
and 3 we illustrate a motor driving a one-ton hoist by worm geal, 
the mechanism being fixed at the top of the well; and a circular 
saw mounted direct on the shaft of a small motor, which can be 
carried on the tool rest of a lathe. These devices emanate from the 
works of Messrs. Mather & Platt, Limited, of Salford. 
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Electric Power in the Tyne District. 


Messrs. ERNEST 
Scorr & MOUNTAIN, 
LIMITED, of New- 
castle-on-Tyne, who 
have for many years 
been engaged upon 
electric power work, 
especially in the very 
extensive mining and 
industrial Tyne dis- 
trict, have recently 
furnished a complete 
electric driving plant 
to the Normanby Iron- 
works Co., Ltd., Cargo 
Fleet, Middlesbrough. 
The plant consists of 
a steam dynamo, 
developing 150 xw., 
and one developing 
32 KW., both at normal 
load. There is also a 
high-speed ^ engine, 
developing 15 B. H. p., 
driving a four: pole 
dynamo, with an out- 
put of 9 Kw. One 150- 
B.H P. motor and gear 
was supplied for a 
hoist, and a 15-H. P. 


Fid. 2, —ELECTRIC SQUEEZING AND Puxcuixa Mach! 


ELECTRIC CRANE ADAPTED By MEssns. Scorr & 


MIDDLEsr ROUGH. 


L 


NE. Fic. 3.—10-ron ELECTRICALLY-DRIVEN Pia 


MOUNTAIN FOR COCHRANE & Co., oF 


Ser Aft 


motor for the 
breaker. T'he electrical 
equipment for pig bed 
crane also formed part 
of the contract, to- 
gether with 14 10- 
ampere 16-hour arc 
lamps for lighting the 
works. In fig. 3 we 
give a picture of the 
10-ton electrical pig 
bed crane and hoist. 
Messrs. Scott and 
Mountain have also 
recently furnished a 
number of motora for 
driving various heavy 
machines at the works 
of Messrs. Richardson, 
Duck & Co., Middles- 
brough. Specimens of 
these are shown here- 
with. Fig. 5 repre- 
sents a punching and 
shearing machine; fig. 
4 is a shearing and 
bending machine, and 
fig. 2a squeezing and 
punching machine. 


———— 


BED CBANE AND FURNACE Horsr. 


Fic. 5.—ELECTRICALLY-DRIVEN PUNCH AND SHEARS. 


<= 
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Electrie Fans. 


THE application of electricity for motive-power purposes has 
created a revolution in the driving of fans for ventilation and 
Prior to the 


other similar purposes. introduction of electric 


Faw DRIVEN BY INDUCTION MOTOR. 


fans it was an extremely difficult matter to ventilate any public 
building with satisfaction, because of the noise created by almost 
whatever mechanical method of driving was adopted. The intro- 
duction of electric fans has, however, done away with all these 
troubles, and their application is now universal, public buildings of 
all kinds being very satisfactorily ventilated at a nominal cost and 
with a minimum amount of trouble. 

One of the earliest electric fans introduced was that to which 
was given the significant name of ‘‘ Cyclone," made by Matthews 
and Yates, Limited, of Cyclone Works, Swinton, Manchester. These 
fans are fitted with two types of motors, one being quite open, and 
the other perfectly enclosed, Both are, of course, especially 
designed for the work of fan-driving, and occupy a very small 
space in front or behind the fan, so as to offer hardly any obstruc- 
tion to the passage of air from the fan. 

The firm having given special attention to the peculiarities of 
fan-driving and the production ofa suitable motor, both of these 


Two-rTHRow Pump Driven BY a Bruce PEEBLES 
PoLYPHASE MOTOR. 


for instance, is capable of removing from a room 12,000 cubic ft, of 
air per minute with an expenditure of 400 watts. 

The motors already described are for continuous current; buf it 
is to the introduction of a fan to run satisfactorily and econo- 
mically on alternating-current circuits that the firm has directed 
special attention. Messrs. Matthews & Yates, Limited, construct 
their alternating-current fans up to any size desired, and, in fact, 


Hoist DRIVEN By 4 BRUCE PEEBLES GEARED ELECTRIC MOTOR. 


regularly stock up to 48 in. diameter. The motors are of the induc- 
tion type, specially designed to run at low speeds Being fitted 
with oil-ring lubricators, and being self-starting, they may be 
placed in out-of-the-way positions without fear of damage either to 
themselves or to their surroundings, the only attention required 
being occasionally to the oil wells. In addition to the open type 
electric fans made by this firm, the same motors are fitted to their 
blower and exhauster type of fans with equally satisfactory 
results. The firm also make enclosed type motors for independent 
use, fitted with pulley or reduction gearing, for driving machinery 
of various kinds. 


Bury Tramways.—The merits of the overhead and surface 
contact systems for the electric trams were discussed by the T.C. on 
September 4th. Alderman Mellor thought the Council should 
consider the surface contact system, which, he said, had been 
adopted at Exeter, Paris, Hastings, and Torquay. It was, however, 
pointed out that the Tramways Committee had finally decided on 
the overhead system. A vreat saving having been effected on the 
contracts, owing to the fall in the market price of iron, an extension 


Fic. 1.—Cowaw's Motor STARTER. 
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of the Fairfield section of the tramways to the Workhouse 1 


templated. CM 


already mentioned are very efficient, and move a remarkable 
mcd of air compared with the power consumed. The 48-in. fan, 
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Keyseating Machine, 


company ing illustration shows the “Globe” keyseating 
dotes made by Messrs. Pollock, Whyte & Waddel, of Johnstone, 
N.B, This machine is specially designed for culting key- 
seats accuratcly and rapidly. The frame of the machine shown is 


Motor: DRIVEN KEYsEATING MACBIKE. 


extended at the back, forming a scat for za electric motor ; the 
latter is of the variable-speed type, and gives a constant cutting 
speed to the tool bar at any length of stroke. The machine is 
under-driven, the gearing being all contained in the frame, with 
proper arrangements for lubricating all the working parts. The tool 

r works vertically through a long narrow hole in the table, being 
clamped beneath in a slide moving in a 
guide at the front of the frame; and the tool 
bar may be fixed in the position to bring the 
tool to the Prop:r distance above the table, 
to suit the positivu of the work. The table is 
Compound, and has an automatic feed in loth 

rections lengthways of the machine, and a 
‘short cross hand feed. A micromet ar index is 
Provided on the feed spindle, to indicate the 
depth of the cut to ,j,sth part of an inch. 

he tools are of the simplest construction, 
and are fitted into a slot in the bar, with a 
simple device for relieving the tool trom the 
Work on the up-stroke. This machine will cut 
Perfectly fat and smooth keyseats from } in. 
Up to 3 in. in width, the tool cutting the full 
width. With the use of the cross travel on the 

ble, keyseats up to 54 in. wide may be cut 
With a single tool. The table is 30 in. square, 
und at a convenient height from the floor tor 
handling work. A smaller machine of thc 
same type is made, having a maximum cut- 
ting streke of 15 ia., for keyseats up to 14} in. 
wide. -T he gearing isall machine cut, and the 
"in Pinion js of raw hide, thus ensuring 
1 running. The machine is started and 
d by means of an improved friction 
E eh. Besides keyseating, these machines 

e capable of doing a great variety of other 
in Eni iM E slots, all kinds of 

Dg, an i nlai 

ace machining g a large variety of plain 
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Cowans? Motor Starter. 


l is 3 patent motor starter, shown in 
dein and 2, been designed, ani is 
mar or actared, by Messra Cowans, Limited, to meet the 
compact a startor of amp) t mechanical strength, and simple, 
It is d and efficient in us arrangement. 

the handle bein, ?2 new lines, and is intended to stand on the floor, 
There ay © being in a convenient position for operating tbe starter. 

9 no connecting wiros between the contac!g nud the resist- 


47] 


ances. The latter are of a type which will stand being raised toa red 
heat without injury; they are also easi] 
has a slow movement for starting, so that the current cannot be 
switched on too quickly. It is fitted with no-load release and non- 


every starter; the resistance cannot bs accidentally léft in circuit ; 
all sparking parts are arranged to be easily renewable; the switch 


The overload preventer acts by automatically insertiag the 
resistance in series with the armature, but the D.P. circuit-breaker 
cuts off supply by opening a main D.P. switch. 


—— 


The Use of Electricity in Iron and Steel Works.— 
A paper read at the meeting of the Iron and Steel Institute at 
Düsseldorf, by Mr. F. Kylberg, dealt with this subject to a con- 
siderable extent from the blast furnace owners' standpoint. At 
Differdingen, for example, there are nine engines using blast fur- 
nace gas, and they consume 2:9 cubic metres of gas per H.P.-hour (1024 
cubic ft.). Ot these engines of 600 Ir. p. each, six blow the blast for 
four furnaces, and three generate electric power. There are also 
two smaller engines of 75 H. P. for electric lighting. Gas taken direct 


cooling the gas this is reduced incidentally to 4 grammes, and 


gets rid of 15 grammes, and the s:cond fan reduces the dust to 0:2 
or 03, the gas entering the engine with O1 to 0:975 gramme per 
Water, to the extent of 1 litre, is injected into the 
fans for each metre of gas passed through, and the fan pressure ia 
equal to 8 in. of water column, equivalent to an increase of 
These tigures do not strike one as 
very favourable when compared with the methods of Mr. Thwaite. 
Oae ton of pig results in 4,570 metrea of gas, of which 10 per cent. 
is lost by leakage t the furnace throat, and 50 per cent. is used in 
heating the blast, leaving a surplus of 2,000 cubic metres, or about 
70,000 ft. for power, i.c., about 690 H. P.-hours per ton of pig iron 
produced. The author refers to the extreme difficulties of purifying 
The difficulties have been exaggerated so much 
that the earlier Continental attempts were made with gas in an 
unpurified state, though the English patentees have always stated 
that purification was necessary. Even Herr Lürmann now admits 
purification to be necessary, but we are a little uncertain as to his 
present attitude on the whole question, for he seems to have altered 
his opinion from time to time in regard to the whole question of 
the use of the gns and its purification. No purification difficulties 


“roy 
—— A 


dE 


CowaN3! Motor STARTE It. — Pic. 2. 


A, Electrical tripping gear; A', D.P. main switch ; B. Horse-power meter: c, Non. induetive shunt break; 
D, Centrifugal brake; r, No- load releass; r, Shunt regulator; o, Fire- proof resistance unit. 


have been experienced in England except where the Thwaite 
Process has not been used. The remainder of the paper consists 
of short descriptions of various appliances made for steel 
works, apparently by the Benrather works, who have recently 
constructed, or are constructing, a heavy crane for a Glasgow 
factory. 


Tue first fan. 
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Gloucestershire Electric Power Co.. Ltd.—Formed in 1901 to suppl 
THE ELECTRICAL POWER DISTRIBUTION electricity in the county of Gloucester. Stations to be rected ie 
SYSTEMS OF GREAT BRITAIN. Stroud and West Dean. Capital £250,000, with power to borrow 
| £83,000. Engineer, Mr. G. L. Addenbrooke. Messrs. Minet, Pering, 

j Smith & Co., 7, St. Helen's Place, London, E C. 

IT is no doubt true that, hampered by national conservatism, ent Electric Power Co., Lid.—Formed in 1901 to supply elec- 


curiously combined with its antithesis—the socialistic ten- tricity in the county of Kent. Stations to be built in the districts 

ves : : 0 rood, Bleam, Dover, an onbridge. apl 000, with 
dency to municipal trading—the establishment of large and power to borrow £250,000. Engineers, Messrs. G. L. Addenbrooke 
comprehensive enterprises, with a view to develop the vast. and A. A. C. Swinton. Messrs, Minet, Pering, Smith & Co., 7, St. 
resources of our coalfields, and to apply them economically 


Helen's Place, E.C. l i 
and cheaply to the distribution of power for industrial pur- Leicestershire and Warwickshire Electric Power Co., Ltd.—Formed 


T in 1901 to supply electricity in the counties named, an area of 1,340 
poses, has been long delayed. Nevertheless, the new era has square miles, with a population of 760,000. Stations to be built at 
dawned, practically at the same moment as the new century 


Newbold-on-Avon, Leamington, Shustoke, Hinckley Glenfield, and 
—for the Newcastle-upon-Tyne Electric Supply Company Measham. Capital £750,000, with power to borrow £250,000. 
led the way, in 1900—1901, with its power station at Engineers, Messrs. Bramwell & Harris. 


7 nr Lancashire Electric Power Company.—Formed in 1900 to suppl 
Wallsend-on-Tyne. . electricity in the County of Lancaster, excluding Manchete, 

Long before that time other projects had been put for- ^ Salford, Liverpool, Bootle, and Stockport, part of Bolton, &c, an 
ward; in 1897 the whole subject of power distribution in 


area of 1,200 square miles. Four generating stations are to ba 
bulk was considered by a Joint Committee of the Houses of built-—at Aspull, Parr, Little Lever, and Trafford Park. Capital 
Lords and Commons, several Bills having been introduced  $3:000,000, with power to borrow £1,000,000. 


General manager, 
Sq : : ae Mr. W. J. Herring. 
into Parliament with the object of authorising under- Midland Electrical Corporotion for Power Distribution, Limited, 
tukings of this description, and the Committee in its 


—Formed in 1897, to supply electricity in Wednesbury atid a | 
report in 1898 drew up a most important series of recom- number of adjoining towns and districts, an area of 90 square miles. 


mendations, tending to liberate the electrical industry from ie te es PO ET N bns c 
the oppression of the local authorities, and to enable large Kinenid, Waller & Manville. Secretary, Mr. G. Saies, 73, LichGeld 
power distribution schemes to come into existence. 


Street, Wolverhampton. Chief engineer and manager, Mr. J. H. 
In the meantime, one company—the Midland Electric dup E e of the Ocker Hill station appears on 
, tehat CM pp. 423—427 of this issue. 

5 1 et 5 e li not 5 t Neweastle-on-Tyne Electric Supply Co, Ltd.—Formed in 1889, to 
Walt for the awakening ot the british Parliament to the supply the city of Newcastle-upon-Tyne ; further powers in 1900, 
necessities of modern industries and the means of supplying to tupply in Walker and Wallsend, Gosforth and Long Benton; 
them, was quietly obtaining a succession of provisional and in 1902 to supply in the county of Northumberland, an area of 
orders, covering practically the whole of a densely- 356 sq. miles. Generating stations at Neptune Bank (5,000 xw.) 
spuleted ee e “Blank Codnt ith tl lt that and Riverside (constructing), Wallsend, and at Pandon Dene, 
pop untry, WI e resu a Newcastle-on-Tyne (1,500 kw.). Power generated at 6,000 volts on 
this company has succeeded in making a good sccond to the the three-phase system, distributed at 440 volts three-phase, and 
Newcastle company. ride volts p.c. Agreement with County of Durham Electric oe 
e or t 8 ' Mon. upply Company to supply electricity in bulk to the latter. Capita 
mi P ae 5 0 che F is Elec expended £500,000. Engineer, Mr. C. H. Merz; manager, Mr. J. S. 
inner gee BOAON: VOmpany dn . dhs com- Watson ; secretary, Mr. M. Short, 50, New Bridge Street, Newcastle- 

pany’s Bill was considered by a Select Committee of the 


on-Tyne. 
House of Commons for many weeks ; in the end, the Com- North Metropolitan Electric Power Supply Company, Limited.— 


mittee decided that any local authority which was “unable  Formedin 1899 to supply the suburbs north of London, an area of 
or unwilling to provide, on reasonable terms, and within a 325 equare miles. Generating stations at Hertford and Barnet. 


: : Power generated at 2 x 230 volts, direct current. Capital £590,000, 
reasonable time, a full and adequate supply of electrical with power to borrow £166,000. Secretary, Mr. G. J. Somerville, 


energy for any purpose to any company or person applying Surrey House, Victoria Embankment, London, W. O. l 
for the same within its district,” should be deprived of the ee ae ee ae 
. and empowered by Act of Parliament in velop 
ing th ee other authorised undertaktrs from supply- River Shannon water-power and to supply electricity within a 
ing the demand. 


, radius of 30 miles of Limerick, &. A generating station will b: 
From that memorable epoch dates the real history of 


erected at Cloonlara. Capital £360,000, with power to borrow 
power distribution in bulk in this country. At this moment £120,000. Secretary, Mr. A. H. Walkey, 31, College Green, Dublin. 


= : ; . South Wales Electrical Power Distribution Co., Ltd. —Formed ia 
ae 19 companies are e gaged M Gat or out or pre- 1900, to supply electricity in the counties of Glamorgan and Mon- 
paring huge schemes, which, it is hoped, will bear good 


. ; ? mouth, an area of 1,050 sq. miles, including Newport, Cardiff, 
fruit. Some particulars relating to these projects are given Swansea, Merthyr, &c., and large colliery and manufacturing u 
below; while, on the opposite page, we give an outline map tricts. Stations to be bnilt at Pontypridd (description of laying o 


: l : : ! i 1902), Neath 
showing the areas and situations occupied by the respective  f0Undation stone, ErecraicaL Review, May 9th, ) i 


Panteg, and Llantranum. Capital £750,000, with power to borrow 
schemes :— i £250,000. Engineers, Messrs. Bramwell & Harris; offices, 5, Great 
i George Street, Westminster. 
Clyde Valley Electrical Power Co., Ltd.—Formed in 1901 to supply Yorkshire Electric Power Syndicate, Ltd —Formed in 1900, to 
electricity in parts of Lanark, Renfrew, Dumbarton, and Stirling, 


supply electricity in the West Riding of Yorkshire, a dense manu 

an area of 732 square miles. Stations of 4,500 xw. each to be built facturing and colliery district, area 1,800 sq. miles. Generating 
at Yoker and Motherwell, and another at Crookston. Three-phase stations are to be built at Methley, Wath, Thornhill and Bingley. 
alternating current; motor-gencrators for lighting supply. Capital Capital £2,000,000, with power to borrow £666,000. Engineers, 
£900,000, with power to borrow £300,000. Engineer, David Robert- Mesers. Baker & Appleby ; secretary, Mr. J. Milnes, 4, South arade, 
son, Glasgow. Leeda. 

Cornwall Electric Power Co., Lid.—Formed in 1902 to supply elec- 
tricity in practically the whole of the county of Cornwall, Stations 
to be built at St. Blazey and Phillack. Capital £450,000, with power ————————— M 
to borrow £150,000. Engineers, Messrs. Baker & Appleby, 17, 
Shaftesbury Avenue, London, W. | | 

County of Durham Electric Power Supply Co., Lid.— Formed in 


N 
1900 to supply electricity in the county of Durham, an area of 250 The Econometer,—Messrs. Meldrum Bros., of € 
square miles. Btations at Gateshead and Durham. Power gene- chester, have sent us a pamphlet concerning the econometer, An 


rated at 10,000 volts alternating polyphase. Capital £500,000, with ment for continuously weighing the products of a farnace. It has 


t 
power to borrow £166,000. Secretary, Mr. G. J. Somerville, Surrey frequently been urged in these columns tbat a furnace for hea 
House, Victoria Embankment, London, W.C. 


production is really an apparatus for producing CO, and 17 
furnace users had to pay for the air they use, they nds fer 
to it that their furnaces turned out a maximum p E ne 
CO. and a minimum of free oxygen. The econometer ij hr 
percentage of CO,, and, if made a recording instrument, it we 


Cleveland and Durham County Electric Power Co., Ltd.—Formed in 
1900, to supply electricity in the North Riding of Yorkshire and in 
the county of Durham, an area of 820 tq. miles, population 750,000. 
Stations to be built at Consett, Witton Park, Haverton Hill, 


: : . the basis of 

ingate, Lanchester, Carlin How, and Aycliffe. Power generated enable employers to pay their stokers by results, or on 2 per 
bens volts on the three-phase system. Capital £1,000,000, with percentage of CO, produced. Thus, if the ** Ne 
power to borrow £333,000. Engineers, Messrs, Bramwell & Harris. cent, of COa, air has been used to the voe air ie 1:3 times 
Offices, Royal Exchange, Middlesbrough. theoretical quantity. With 15 per cent. of CO, y air cannot b? 

Derbyshire and Nottinghamshire Electric Power Co., Ltd.—VFormed what is indicated as necessary. But some er theory of mas 
in 1901, to supply the whole ofthe county of Nottingham, and part avoided, and it is exceedingly probable pius minal excee?, which 
of the county of Derbyshire, an area of 1,570 eq. miles. Four power action really demands about 30 per .cent. 0 no the gaseous product 
stations to be erected at Colwick, Trowell, Newbold, and Warsop. corresponds with about 15 per cent. cf arg 100 8 should 
Capital £1,800,000, with power to borrow £600,000. Engineers, ofa furnace. Properly set up and worked, late the thickness 0 
Messrs. Bramwell & Harris ; electrical engineer, Mr. A. C. Ford; be of great value in enabling a fireman to Te 
secretary, Mr. E. Barker, Queen's Chambers, Nottingham. fuel and draught so as to give the best results. 
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ELECTRIO TRACTION NOTES. 


(Continued from page 422.) 
Lake Como Electric Railway.—Reuter reports that 


an official announcement has been made that the electric line, 
nhout 100 kilometres in length, along the shore of Lake Como by 
way of Chiavenna, Colico, and Sondrio was opened to traffic on 
4th inst. On tbat day four expresses, 20 passenger trains, and four 
goods trains were running. The electric power is transmitted from 
tle Falls of the Adda at 20,000 volts. At the sub-sfations the 
cvrrent is reduced to 3,000 volta and transmitted to the trains 
through overhead contact wires. The power derived from this 


source will aleo be applied shortly to working the motors and electric 
ca'riages on the Lecco-Colico line. 


Littlehampton.—The D.C. is to receive a deputation 
from the B.E.T. Co. to discurs the desirability of extending the com: 
pany's tram system along the coast from Worthing. 


Liverpool.—The trolley wire in Aigburth Road, Liver- 
puol, was subjected to an unexpected test during the gale on 
Wednesday morning. A tree with a trunk 13 in. in diameter at the 
lower end was broken by the force of the wind and fell across the 
trolley wire. The wire was borne downwards out of the horizontal 
but was not broken. Tratlic was only delayed by the occurrence 
for 74 minutes on the Aigburth section and for 15 minutes on the 
Garston section during the removal of the tree. 

The City Council last week confirmed the recommendation of the 


Finance Committee that compensation be paid to three directors 


of the old Liverpool Tramways Company, under Sec. 6 of the Liver- 
pool Corporation Tramways Act of 1897, viz, to Sir David Rad- 
cliffe, £5,600; to Mr. William Buehy, £1,569; and to Mr. James 
Richardson, £1,335. The payments were compulsory under the 
provisions of the section of the Act named, and had been calcu- 
lated in accordance with the provisions. 

Demands for further extensions of the Liverpool electric tram- 


ways service continue to be made by reridents in different parts of 
the citr. 


Mirfield.—As the result of a conference, the British 


Electric Traction Company ba expressed its willingness to take over 
ine powers of the Huddersfield T.C. and commence the extension 
of the electric tramway to Mirfield at once. * 


Newcastle-on-Tyne.—At the last meeting of the City 
Council Mr. Cail presented a report from the Tramways Committee 
rclative to the construction of tramways authorised by the 
Newcastle-on-Tyne Corporation Tramways Extension Act, 1902. 
The extensions are in the direction of Walker. It was important, 
the Committee faid, that the construction of the tramways should 
commence at once, and should be proceeded with as rapidly as 
possible in order that they might be completed within the times 
limited by the Act; and the Committee recommended the Council 


that they should be authorised to carry out the work. The report 
was adopted. 


Newport (Mon.).—Electricity as a motor pover for the 
conveyance of passengers and vehicles will be put to use in a new 
aod novel form at Newport, where it will be employed on the trans- 
porter bridge now being constructed across the Usk. "Tbe necessity 
of having à means of communication across a river nearly 300 yards 
wide, aud with a tidal variation of 40 ft., which would not interrupt 
the passage of vessels and disturb trade, caused the adopticn of 
designs of an uncommon character. The bridge will be of a 
euspensory character, the towers on each bank being 250 ft. high ; 
the transmitting body being a large car 30 ft. x 40 ft, which will 
accommodate passengera and vehicles, and will alternate from side to 
ride of the river at a height of 170 ft. above high water. The total 
weight of the vertical cables when fully loaded, will be just over 
100 tons, and one minute will be the time occupied in crossing from 
bank to bank. Mr. Alfred Thorne, Westminster, is erecting the 


bridge to the designs of M. Arnodin, the eminent French engineer, 


the estimated cost being £100,000. 


Salford.—At the last meeting of the Council Councillor 
Thompson said he noticed from the minutes of the Tramways Com- 
mittee that the overhead electrical equipment at the corner of 
Frederick Street and Broad Street, Penaleton, was to be recon- 
structed. He would like to know who was responsible for the 
waste of public money incurred by this work having to be done 
over again. Alderman Linsley replied tbat the work at that 
junction was done during the time when the Electric Light Com- 
mittee had such matters in hand. It had been admitted that the 
work was unsatisfactory, and the Committee had therefore decided 
to have the equipment at the junction altered. 


Shanghai.—Tle municipality is said by an American 
exchange to have rejected the electric traction propositions sub- 
mitted by various electrical concerns in July. 


Spain.—The work of converting the horse tramway 
between Barcelona and San Andres into an electrical line has been 
completed, traffic being re-started on the 1st inst. 


Worthing.—The T.C. has engaged Messrs. Burstall and 


use, at a fee of 125 guineas, to prepare the necessary p 
TEA connection with the application for an order authorising the 
construction of electric tramways in the borough. 


TELEGRAPH AND TELEPHONE NOTES 


American Pacific Cable.—A New York paper saya 
that the Commercial Cable Co. will reject the U.S. Government's 
terms for the Pacific cable. The company especially dislikes the 
requirement for an independent cable from the Philippines to 
China, duplicating the Eastern extension of the company’s line, 
and infringing its exclusive claim. 


Burnley Municipal Telephones.—The Burnley T. C., 
in conjunction with the Corporations of Nelson, Colne, and Tod- 
morden, is considering the advisability of establishing a municipal 
telephone exchange for the Burnley exchange area. All the local 
anthorities in the district have been invited to support the scheme. 


Durban Telephones.—The T.C. propose to establish a 
new telephone exchange at a cost of about £80,000. 


Sheffield Telephones, — The E.L. Committee has re- 
commended the T.C. to apply to the P.M.G. for a license to estab- 
lish a municipal telephone system in the city, and to ascertain 


whether the National Telephone Company is prepared to soll its 
undertaking to the Corporation. 


Telegraph Wire Export Trade. — Although a six- 
figure total is recorded the exporta of telegraph wire and apparatus 
connected therewith from tbis country during the past month were 
relatively quiet having regard to the recent heavy shipments. The 
exports during August reached a total of £391,207 as compared with 
the £897,601 ia July last and £900,353 in August, 1901. Turniog 
now to the returns for the eight months ending with August last, 
the shipments during that period have amounted to only £2,175,993, 
which contrasts with £2,672,858 in tne first eight months of 1901. 


Turkish Telegraphs.— The Turkish Government has 
decided to erect a new telegraph line between Tripoli and Fezzan. 


Wireless Telegraph Tariff.— A news agency announces 
that Signor Marconi has arranged with the Minister of Posts and 
Telegraphs a tariff for wireless telegrams between Italy and America 
and England. The charge for such despatches to the United States 
is said to be 60 centimes a word, and to England 12 centimes. The 
wireless telegrams, adds the sgency, will be sent direct from 
Marconi's new station on Mount Gargano, which is nearly 6,000 ft. 
hich. We fear this looks uncommonly like counting one’s eggs 
before they are hatched. Dat is it true? 


Wireless Telegraphy.—A Central News dispatch says 
that the King of Italy has given orders for the battleship Carlo 
«ilberto to be placed at the disposal of Mr. Marconi for his wireless 
telegraphy experiments between Europe and America. 


* 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Ashford (Middlesex), — September 25th. No. 1, 
dynamos, booster, storage battery, switchboard, &c.; No. 2, fecders 
and wiring. See Official Notices“ to-day. 


Aston Manor. — September 19th. 


conveyor for the electricity works. 
August 29th. 


Bedford.— September 15th. Two boiler feed pumps. 
Bee “ Official Notices” Augrst 29th. 


Belgium,—Scptember 13th. Tenders are being invited 
until the 13th inst. by the Delgian Government, for the supply of 
the plant and apparatus required for an electric lighting and power 
trausmission installation in the new Constructional Arsenal, Longue 
Rue d'Argile, Antwerp. Tencers are to be sent to L'Arsenal de 


Construction, Marché-aux-Grains, Antwerp, whence particulam 
may be obtained. 


Bexley.—September 30th. (a) Transformers and pillars, 


Coal bunkers aud 
See “Official Notices” 


condenser, air pump, water softener, &. (b) Feed pumps and piper. 


(c) Travelling crans. See “Ofcial Notices to-day. 


Blackburn. — September 29th. Electrically - driven 
travelling crane. See '* Official Notices” to-day. 


Bristol,—sSeptember 30th. Two 750-KW. single-phase 
steam alternators. See "Official Notices September 5th. 


Burton-upon-Trent.—September 30th. Supply pn 
laying of electric mains, conduite, junction boxes, &c. 
“ Official Notices to day. 


Christiania.—September 13th. “ Telegrafog- Telefon 
material,” for the Norwegian State Railways. See this dares 10 
August 15th. Further particulars can be obtained on nd: bristiania. 
the office of the Inspector of Telegraphs, Stoners Gade, 


12 
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Dresden, — October 1st. A competition for a safety 


tus in connection with the working of electric tramways will 


be decided on the date mentioned by the Communal Administration 
of the town of Dresden (Saxony). prizes of 5,000, 8,000 and 
9,000 marks will be awarded. | | 


Dumfermline.— Offers wanted for the lighting of 
Lockside coal and fireclay works, Townhill, Dumfermline. 


Dundee,—September 24th. Section A, water-tube 
boilers, with mechanical stokers and superheaters; Section B, 
induced draught apparatus, also carbons for public lamps. See 
two “Official Notices " September 5th. 


Dungannon.— September 24th. Gas producer plant, 
gas engines, dynamos, &o., for the Council's electricity scheme. Bee 
“Official Notices” September 5th. 


France,—September 15th. The municipal authorities 
of Paris are inviting tenders until the 15th inst. for the supply of 
one 20-H.P., one 30-H. ., and one 7-H.P. electric motor for the 


municipal wood-block paving factory. Particulars may be obtained 


from, and tenders are to be sent to, L'Hotel de Ville, Paris. 


Grimsby.—September 20th. Continuous-current motors 
i for letting out on hire. See “Official Notices ” to-day. 


Italy.— September 27th. The Italian Department of 
Public Works will on this date consider offers for the concessicn of 
an electric tramway between Bayonne and Vigo. 


Launceston (TagMARIA).—September 15th. The Cor- 
poration wants tenders for polyphase generating, transmitting, 
transforming and distributing apparatus, reconstructing exi 
plant, enclosed arc lamps, &c. See Official Notices” May 23rd. 


N.E. Railway.—October 7th. The directors are in- 
viting tenders for the complete electrification of sbout 37 miles 
of standard gauge line (double track mostly). For further 
particulars see our “Official Notices " July 25th. 


Norway. — September 13th. The Norwegian State 
Railway authorities in Christiania are inviting tenders until the 
13th inst., for the supply ot 273 tons of galvanised iron wire, 5,900 
porcelain insulators, &c., for the telegraph service. 


Shanghai October 30th. (a) Two 500-Kw. steam 
alternators; (b) switohboards; (c) two condensers and pumps. See 
" Official Notices " to-day. 


Spaln.—September 19th. Tenders are being invited 
until September 19th by the municipal authorities of Cabeza del 
Buey (Badajoz province), for the concession for the electric lighting 
of the town during a period of 25 years. "Tenders are to be sent to 
El Secretario del Ayuntamiento de Cabeza del Buey (Badajoz), 
whence particulars may be obtained. 


Spain.—September 20th. Tenders are being invited 
until September 20th, by the municipal authorities of Malagon 
(Ciudad Real province) for the concession for the electric 
lighting of the town during a pericd of 20 years. Tenders are to 
be sent to El Secretario del Ayuntamiento de Malagon (Ciudad 
Real), whence particulars may be obtained. 


Spain.—September 23rd. Tenders are being invited 
until the 23rd inst, by the municipal authorities of Celanova 
i (province of Orense) for the concession for the electric lighting of 
N the town during a period of 20 years. Particulars may be obtained 
from, and tenders are to be sent to, El Secretario del Ayuntamiento 

de Celanova (Orenee). 


| 
| Spain.—September 29th. The Public Works Depart- 


ment, Madrid, wants offers for concession of an clectric tramway 
i between Vigo and Bayonne. ` 


| . St, Petersburg.—November Ist (14th) The T.C. 
invites tenders for the reconstruction of the three town tramway 
lines, hitherto worked by horse traction, with electrical power, and 
the construction of an electric station. The terms of the tender, 
also application forms with particulars, will be sent free at 
once either by post or wire. The last date for the production 
of projects and offers is as above, and applications should be 
addressed: Stadt Amt, Bt. Petersburg, Russia. 


Swindon.—September 19th. Lighting switchboard and 
all accessories, Bee “Oficial Notices” September 5th. 


Tien - Tsin, — November 80th. The Municipal 
Recretary at Tien-Trin is calling for proposals for the lighting of 
p British concessions by electricity. Bee this column for August 


OLOSED. 


Brighton,—The T.C. has accepted the tender of Messrs, 
Sattin & Evershed for the sum of £919, to extend the existing 
tramway power station. | 


Bury (Lanes.).—The following tenders for the elec-:ic 
tramways were accepted by the T.C. on September 4th :—Mess:s. 
Walter Scott, Limited, for 2,500 tons of rails and 80 tons of fish- 
plates; Messrs. Ibbotson Bros. & Co., Limited, Sheffield, for 22 tons 
of fish-bolts and nuts; the Cooper Patent Anchor Rail Joint Com- 
pany, Limited, Leeds, for anchor plates and fixing. 


Darlington.—The Corporation has placed an order fur 
100 meters for the ensuing 12 months with Messere. Ferranti, Lte. 


Dartford. — The U.D.C. has accepted the tender of 
T. Ledward & Co. for the supply of an atmospheric condenser with 
tank and supporting columns for the electric light works at 
£1,579. 


Durban.—The equipment of the new Natal Government 
Railways machine shops is being supplied by the South African 
General Electric Company, and includes 119 electric motors, 15 to 
4 H.P., and six 900-1.z.r. steam dynamos. 


Exeter.—The T.C. has conditionally accepted the tender 


of the British Westinghouse Company in the sum of £29,707. 


for the supply of the generating plant and equipment for the nı w 
electricity works. 


Market Drayton.—Messrs. Pritchetts & Gold, Limitcd, 
have obtained the order from Messrs. Edmundson's, Limited, f. r 
the storage battery of 240 cells for the Market Drayton elect ic 
lighting station. 


Motherwell.—The T.C. has placed with the Whec'er 
Condenser and Engineering Co. the contract for the condene‘ng 
plant in connection with the electric light extension, at £3,594. 


Newport (Mon.).—The following orders have just b.«n 
placed by the Corporation for plant for their new power station :— 
Messrs. Markham & Co., Ltd., engines, £4,200; Messrs. Witting 
Bros, Ltd., generator, £1,975; Messrs. Babcock & Wilcox, L'd., 
boilers, £1,964 6s. 8d.; overhead construction extensions to borovgh 
boundaries, Messrs. W. T. Glover, Ltd.; rails and fishplates, Messrs. 
Alex. Penney & Co., Ltd., £7,802. The latter subject to guarantee- 
ing delivery of 500 tons within five weeks, and the balance two 
weeks later. These rails will be manufactured at Charleroi. 

Some of the tenders sent to Newport Corporation for the electric al 
wiring and fitting for their new asylum and for the generating 
plant were received late, and at the last meeting of the committce 
which has the matter in hand it was decided to consider them. 
Ultimately it was decided to recommend the Council to accept the 
tender of Messrs. Lowdon Bros. & Co. for the wiring and fitting at 
E2, 500; and that of Mr. Bertram Thomas for generating plant at 
£3,433. The Committee's recommendation states that neither of 
these tenders is actually the lowest for the respective works. 


Stockport. — The T.C. has accepted the folowig 
tenders :— Renewal of battery at the electricity station, the E. P. S. 
Co., Ltd., C445; feed-water pipes to new boilers, Babcock & Wilcox, 
4115; reconstruction of tramway junction at Heaton Lane, Tiviot 
Dale, and Bridge Street, the Lorain Steel Company, Limited, 
£598 178. 6d.; points and crossings, the Lorain Steel Company, 
Limited; 10 tramcara, Messrs. Dick, Kerr & Co, Limited, 
£5,900. 


Worthing.— The T.C. bas accepted the tender of Messis. 
Blackwell & Co, Limited, for the supply of steam and exbaust 
pipes, condensing plant, &c., at the electric light works, at £138. 


FORTHCOMING EVENTS. 


Tuesday, September 16th.—Newcastle-on-Tyne. Celebration of 
the Jubilee of the Formation of the North of England 
Institute of Mining and Mechanical Engineers. 


Wednesday, September 17th. Annual meeting of the Institution 
of Mining Engineeers, Newcastle-on-Tyne, 


ee —— à, 


Science Honours.—A Christiania dispatch says that 
the University of Christiania has been celebrating the 100th 
anniversary of the birth of Niels Henrik Abel, the famous Nor- 
wegian mathematician. Twenty-nine foreign men of science, on 
6th inst., received the degree of Doctor Honoris Causa, among them 
being Prof. George Howard Darwin, Prof. Forsyth, Lord Kelvin, 
Lord Rayleigh, Sir George Gabriel Stokes, and the Rev. George 
Salmon, Provost of Trinity College, Dublin. 
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NOTES. 


The Use of Highly Superheated Steam. — The 
following: guarantees are promised by Mesars. Easton & Co., of 
1 9 9 8 their Schmidt engines using steam superheated to about 
7 .:— i 

Single-cylinder engines with steam at 110 lbe. at the stop valve: 
Condensing, 134 to 154 lbs. per r.x.P.-hour. Non-condensing, 16 to 
184 lbs. per 1. H. P.-hour. 

Compound and triple-expansion engines with steam, 140 lbs. 
to 180 lbs. :—10 lbs. to 124 lbs, per 1. B. P.- hour. 

The pamphlet last sent by Messrs. Easton contains records of 
several tests of superheated steam engines, notably one where 
the intermediate cylinder was removed and a reheater put in its 
place. A saving of 6 per cent. was made with the compound 
engine and reheater, as compared with the original triple engine 
without reheater, and with superbeat in the high-pressure 
cylinder only. This may be remembered when considering Prof. 
Weighton’s resulta, which showed a loss where a reheater was 
employed as against the same engine without reheater. Of courte, 
the presence of superbeat may quite change the whole régime, A 
full description of the Schmidt syrtem of superheat appeared quite 
recently in our columns. As will be remembered, in the Schmidt 


superheater the saturated entering steam travels first from the 


chimney end of the superheatcr to tbe centre against the direction 
of flow of the hot gases. It then passes to the boiler end of the 
apparatus, and again travelsto the middle point, this time with the 
gases, a method that has been adopted, first. to prevent burning of 
the most highly heated tubes; and secondly, to utilise the waste 
heat as fully as possible. The superheafer appears to have great 
durability under thore conditions. Similarly the highly heated 
steam does not enter the high-pressure cylinder at its full tempera- 
ture, but parts with some heat to the steam on its way to the 
low-pressure cylinder, so moderating the temperature of the first 


cylinder, ard drying, or even superheating, the steam for the last 
cylinder. 


Coal-cutting by Electricity—The associates and 
eludents of the North of England Mining and Mechanical Ergi- 
neers visited Newbottle Colliery on the 3rd inst., in order to inspect 
tbe electrical ccal-cutters in operation at the Margaret Pit kelor g- 
ing to the Lambton Collieries, Limited. After the inspection there 
was some little talk, and Mr. Luke Williams, of Tasmania, said that, 
as one closely connected with the mining industry, and as president 
for three years cf the .Tasmanian School of Mines, he was most 
grateful forthe help given him. He was quite certain that tbe 
coal-cutting by machinery which they had just witnessed was the 
business of the future. No doubt many of the older collieries, 
equipped at great expense, had passed by the smaller ceama as 
unprofitable, but now with machinery at their command, tbey 
would find it profitable to operate upon them. Hetad come to the 
conclusion that in mining they must rely a grcat dcal on machinery 
and advanced methods. 


Electric Driving in an American Railroad Shop.— 
The Roanoke shops of ibe Norfolk and Western Railway of 
America, which have to carry out the repairs on £00 locomctiver, 
and to build one complete locomotive per month and about 1,000 
cars per annum, aleo repair 1,600 freight cars per month and do 
a great deal of other wcrk connected with the railway ; they are 
now being installed throughout with electric driving on ihe 
direct current system. Two main and five auxiliary steam 
plants are to be replaced by a central electric power station. A twc- 
wire 220-volt current is supplied for motors, and three-wire 
distribution is adopted for lighting. The power station plant 
is to comprise two 160-kw. and one 75-kw. generators. Mr. 
C. A. Seley, in a recent paper before the Master Mechanics’ 
Association, discussed the equipment and tcuched upon the question 
of group driving. His view is that it is not necessary to consider 
any other method in the average railroad shop. 

A machine may be added to any group without seriously over- 
loading the motor, and as there are several groups, we may add a 
number of machines without change of motors. The additional 
load would be shown at the switchboard, but, by reason of the 
group system, it would add but a small amount to any one motor. 

To illustrate the advantage of group driving, suppcse one machine 
unit takes 1 f. P, and is idle one-balt tbe time, two such units could 
be driven by a 1 n. P. motor, provided the machines were run alter- 
patively ; but if both were operated together, the motor would be 
subject to 100 per cent. overload. If cne took 10 such unite, 
however, and used a 5-H.P. motor, the chances are about even that 
the motor would be driven to its rating, and they would be 
very small as to itB ever getting 100 per cent. overload. 

The extremist in electric driving does not like to use shafting, but 
as against almost 100 per cent. increase of total motor capacity 
required, the low electrical efficiency of small motors, and also the 
high cost per H.P. for emall motors as compared with those of 
mcderate size and power, a reasonable length of sbafting will, in the 
end, prove the best investment for this class of work. In a wood- 
planing mill the case is somewhat different. The power required 
is so much greater for heavy planers, and other continuously 
operated machines, that individual driving may be attempted, but 
even here it may profitably be limited. Baws, shapers, jointers, 
mortieers, tenoners, band saws, borers, all intermittently operated 
machines, can be successfully grouped and driven with a fraction of 
the power required for individual driving. The motors at the 
Roanoke shops are in all cases belted directly to line shafting. Mr. 
Seley said that he had seen motors directly attached to the end of 
line shafting, as at the General Electric Company’s shop at 


Schenectady. At another shop back-geared motors were used 
directly attached, but the gearing was very noisy and neither of these 
plants employed strictly standard motors. At the Baldwin Locomotive 
Works, where both individual and grouped drives are very exten- 
sively used, belts are used to the greatest poseible extent, andin many 
cases with such short belt centres as to cause surprise that good results 
could be obtained. It was explained that this method was very satis- 
factory, and that after a belt was taken up a few times, in most 
cases it would run thereafter almost indefinitely; if it did fail, 
its replacement was much easier, cheaper, and speedier than to 
repair broken gearing. On the other hand, many shops employ 
gear connections between their motors aad machines, especially for 
modern heavy machinery, much of which is now bui]t to be directly 
driven. Where the gearing can be cc vered and protected, it may 
do very well, but wear is inevitable, and gear breakages are expen- 
sive, and at times excecdingly inconvenient. There is a very 
desirable flexibility in a belt connection, and if there should be a 
failure of the motor, an extra one can be readily installed if 
standard types are employed. Some of the electrical companies 
have developed systems of multiple voltage, which, in connection 
with double or triple gearing, give a large range of adjustment of 
cutting speed of toc ls individually driven, enabling the maximum 
output to be obtained after tke proper speed has been determined 
by experiment, These systems involve the use of considerable 
gearing, additional wiring, and a generating set arranged with 
reference to the number of voltages Cesired. Mr. Seley does not 
favour iudividual driving as a rule, and multiple voltage was not 
considered in connection with the plant under discussion. 


The Glasgow Engines.—The Jran Age. of America, 
publishes the following report from Glasgow :—‘‘ The performance 
of the Allis engines at the Glasgow electric tramway station has 
never ceased to greatly interest all engineers, owing to the fact that 
the installation of American machinery in a station at Glasgow, the 
centre of a great engineering district, involved much discussion. 
The question of early delivery was a prominent element in the 
decision of the Glasgow Council, but the American makers were 
not satisfied with the kudos which came from the acknowledgment 
of the authorities that, but. for the Allis engines, the electric tram- 
ways would not have been available at the opening of the Exhibi- 
tion. Tbey have had exhaustive tests made by Prof. Barr, of 
Glasgow Unjversity, whose reports carry conviction because of his 
skill and experience in such work. I have bad a reading of the 


report, which is higbly creditable to the Allis engine. The con- 


sumption of steam per LH.P., as measured by the condensed water, 
proved to be 12°12 lbs., and the mechanical efficiency of the engines 
was 96 per cent. The engines of 4,000 I. H. . are coupled to 2,500 Kw. 
triphase electric generators and tbe ratio of 1.H.P. to the electric 
H.P. proved to be 92 percent. Mr. Parshall, the consulting engineer 
for the Glasgow Corporation, commenting upon the report, Pays 
that the engines are working perfectly well in all respects, and 
have been from the beginning." 

We were under the impression that Prof. Barr was acting for the 
Glasgow Corporation, not for the engine makere. It is curious to 
see how the fiction is fostered, that the Allis engines were ready at 
the opening of the Exhibition. As we pointed out last week, they 
did not commence regular work until the end of May, whereas the 
Exhibition was opened on May 2nd; in thelmeantime, the Stewart 
sets and the Springburn station kept the cars running. 


Obituary. — We regret to record the death of Sir 


Frederick A. Abel which occurred on Saturday last in London. 
Sir Frederick, who was born in 1827, and was therefore in his 


76th year at the time of his death, adopted chemistry at the com- 


mencement of his career, and in that branch of science he has 
established for himself a world-wide fame. His improvements in 


the processes of preparing gun-cotton, the invention of cordite by. 


himself and Prof. Dewar, aud his investigation in copjunction with 
Bir Andrew Noble of the processes attendant on the firing of black 
powder may be mentioned among his best known works. Though 


his appointment es chemist to the War Office ended in 1888, he for 


revera! years continued the very arduous labours involved in the 
investigations of the Special Committee on Explosives. A fall 
account of Sir Frederick's life-work appeared in the Times on 
September 8th, and therein it is shown that he received recognition 
of his scientific work from many quarters. Elected a Fellow of 
the Royal Society in 1860, he was awarded a Royal medal by tbat 
body in 1887. At various times he served as president of the 
British Association, the Chemical Society, the Institute of Chemistry. 
the Society of Chemical Industry, and the Institution of Electrical 
Engineers. Of the Iron and Steel Institute he was elected president 
in 1891, as a recognition of his scientific contributions to the 
chemistry of iron and steel, and he was awarded its Bessemer medal 
in 1897. He was made C.B. in 1877, a knight in 1889, K.C.B. in 
1891, a baronet in 1893, and G. C. V. O. in 1901. 

We regret to learn that Mr. Samuel Radcliffe Platt, head of the 
engineering firm of Messrs. Platt Brothers, Oldham, died on 
Saturday last on board his yacht in the Menai Straits off Bangor 
after an operation. " 


The British Association Meeting.—On Wednesday 
evening the Belfast meeting of the British Association for the 
Advancement of Science was opened by the presidential address of 


Prof. Dewar. It is stated that there is every prospect of a more 
successful meeting than usual. = 


Stockport Trams,—The report as to the first years 
working of the Corporation tramcars is considered very satis- 
factory. It is thought, however, by many members of the com- 
mittee having the conduct of the car system, that for the more 
efficient working of the service the time bay come when there 
should be an electrical department, apart from the gas department. 
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Bursting of Cast-Iron Fly-wheels.— Some years ago 
Prof. Benjamin made a series of experiments on small fly-wheels, 
which he revolved until they burst. He has since made others. 
The previous tests were made with the wheels in a wooden shield, but 
this proved so insecure that the wheels are now run in a special 
guard cor sisting of a cast-steel ring 36 in. inside diamoter, with a 
rim 4 in. x 6 in., and lined with pine about 4 in. thick in arch 
blocks The wheels were keyed on to a ly; in. shaft loosely 
coupled to a Daw turbine, and an accurate counter was provided by 
which to read the speed. All tested wheels were balanced by lead 
wire wound round the aras. Two solid wheels modelled from a 
10 ft. diameter wheel failed at an average of 395 ft. rim speed per 
second, or a stress of 15,000 lbs. per sq. in. of rim section. The 
next lot of wheels were cast in halves, with joints in the rim near 
toan arm. They failed at half the speed and one-fuurth the stress 
of the solid wheels, cr 194 revolutions and 3,750 lbs. tensile stress 
per square inch of rim section. Compared with tbe 1898 tests, 
there wheels are no stronger than split wheels with the joints 
midway between thearas. As the author says,. Where MacGregor 
sits, there is the head of the table.” The joints do not fail, but 
their weight causes failure. Apparently, when a wheel fails it goes 
all at once, for the pieces are all in order inside the guird ring. A 
model of an actual built-up wheel, with shrunk-in links, aras 
bolted to the bos», and each carrying its own piece of rim, 
failed at 256 ft. and 6,600 lbs. tension, ‘thus demonstratitg the 
superior method of buildingup. These wheels failed at the smallest 
section of rim. The wrought links remained intact. Two of Prof 
Sharp's (English) tension-spoke wheels with solid rims failed at 
424 ft., or 18,000 Ibs. unit stress. This was the bes; result obtained, 
and is attributed to the better support of the rim by the 24 steel- 
wire spokes, The rim generally broke at the spoke holes. All the 
spokes had been tuned to equal tension by aid of a tuning folk. 
For wheels in halves the ase of tie rods across the jointed diameter 
as a support to the joints added 30 or 40 per cent. to the bursting 
stress, which means doubling the joint strength. No advantage 
accrued from casting the rim solid in itself, but separate from the 
spider so as to relieve the rim of bending due to the hold of the 
arms. The conclusions drawn are strongly in favour of the solid 
rim, which will run to 350 or 400 ft, and the arms do not appear to 
hold the rim $0 as to produce bending stresses. The principal 
weaknesses are rim joints, and no rim joint can be made stronger 
than probably one-third the solid rim. The Eoglish wheel with 
many spokes was the best, showing the advantage of this type. Of 


course these experiments cannot show the effect of variable load on, 


a fly-wheel. There would be no transverse stress on the arms of avy 
serious moment, for the speod was got up steadily and gradually. 
On the whole, Lowever, it is probable that the results are fairly 
comparable for the different types of wheel. It would be interest- 
ing to test a 10 ft. diameter wheel if space could be found for the 
pieces to fly clear. 


Electric Power Scheme for St. Petersburg.—An 
interesting project is on foot, says the Mechanical Engineer, for 
kupplying tbe city of St. Petersburg and suburbs with electricity 
for light and power. The hydraulic power of three groat lakes in 
the surrounding region is to be used. These lakes, Saima, Paipus 
and Ilmen, flow into the sea by the rivers Volkov, Narva and 
Vuoska respectively. The river Volkov has rapids which can 
develop 40,000 H. P., situated about 66 miles from St. Petersburg. 
A dam placed across the river will give a head of water equal to 
40 ft. It is proposed to utilise this fall for a large hydraulic plant 
which will consist of 18 turbines, each of which will be direct- 
connected to three dynamos of 500 xw. The second river, the 
Narva, would in like manner afford a fall of 35 ft. at a point about 
84 miles from the city, and a similar turbine plant would be erected 


here, The total power of the fall is estimated at 30,000 H. r. The 


Wird plant would utilise the rapids of the Vuoska aud the fall of a 
neighbouring stream, the Imatra, the total to give 37,000 H.P. The 
high-pressure lines from the three plants would be brought together 
in a main station at St. Petersburg, and from there would proceed 
the low-presgure circuits for the city lighting, motor distribution 
and tramways. 


Water-Power Plant.—A watcr-powcr plant for the 
supply of current to Boise, Idaho, is nearing completion, and is 
expected to be in operation by October. The canal is 34 ft. wide 
atthe bottom, 6 ft. deep, and 33 miles Jong. The current will have 
an initial voltage of 20,000; by passing through step-down trans- 
formers it will be changed to 2,000 volts or less. The machinery 
will consist of two 1,500-m.P. turbine water-wheels of the Leffel 
horizontal pattern, connected direct two generators, which are 
each of 500 Kw. capacity, made by the Westinghouse Company, 
and weigh 65,000 lbs. each. The exciter will be on the same shaft 
with the generator. The water-power will be controlled by 
Lombard governors. The current will be brought to Boise on three 
Separate overhead cables, each made of seven strands of alu- 
minium wire, twisted and held firm by small bands of the same 
material. The splices are made by means of an aluminium sleeve, 
which is cramped tightly around the ends. 


Swiss Railways.—The number of electric railways in 
Switzerland is at present 56, four of which are in course of con- 
struction. Of these 37 utilise water-power, the others being fed by 
ꝛteam· power stations. Six cable roads and 42 railway lines are 
Operated with direct current, while two cable roads aud seven 
railway lines are operated with alternating current. The total 
power utilised is about 15,000 gw.—i.e., the 13 per cent.-of the 
electric power used in the whole country. At present a big associa- 
tion of the largest electrical concerns of Switzerland is studying 
the Problem of apvlying electricity to the whole system of main 

ays." 
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Nalder Circuit-Breakers.—We illustrate below a small 
maximum circuit-breaker of somewhat novel type, made by 
Messrs. Nalder Brothers & Thompson. The coll on the left 
carries the carrent, and when the maximum is reached, a soft 
iron plunger is sucked into the solenoid, raising the catco shown at 
the top, and allowing the arm to fly out. A long and rapid break is 
provided, the final spark being taken by carbon brushes. A 
powerful coiled-up spring in a box provides the necessary throw. 


MaxIMUM CrnBCUIT-BBRERAXK ER. 


A minimum circuit-breaker is made on very similar lines. The 
action is as follows :— When the current in the main coil falls to a 
minimum value, which cau be adjusted between certain limita, the 
armature falls by the action of gravity; in falling it raises a brass 
pin which lifts a trigger, thus allowing the switch arm to fly out. 
Tho spark at breaking is taken by carbon blocks, there being a very 
long and quick break. This ty pe of circuit-breaker is made in the 
following combinations:—(1) Maximum; (2) minimumi; (3) maxi 
mum and minimum combined ; (4) maximum and no-volt release. 

Personal.—Messrs. Mordey & Dawbarn have been 
appointed consulting electrical engineers to the Johannesburg 
municipality in connection with the proposed reorganisation and 
extension of the electric lighting system and the construction of 
electric tramways. There were 62 applications for the position. 

Mr. W. Odgers, branch manager at Newcastle-on-Tyne for- 
W. T. Henley's Telegraph Woiks Company, Limited, is shortly 
leaviog for South Africa. 

Appointment Vacant.—<a shift engineer is wanted at 
are a electric tramways department. Sec Official Notices“ 
to-day. 


THE CENTRAL STATION ENGINEER. 


On Friday afternoon (September 4th), at the Great Yarmouth Corpo- 
ration electricity works, Mr. W. DENTON PERROTT was presented with 
a handsome marble clock by the mansgement and staff of the elec 
tricity department as’a mark of their esteem, on the occasion of 
his approaching marriage. The presentation was made in the 
presence of the borough electrical engineer (Mr. GoRDON BRYANT) 
and the greater part of the staff. The good wishes and cheers 
showed the recipient's popularity amongst the staff. 

Mr. S. Jones, of Doncaster, has been appointed clerk of works 
at Batley new electricity works, with the promise of appointment 
as electrical engineer to the Corporation when the plant has been 
installed, if his discharge of his duties as clerk has been satis- 
factory. 

Mr. Ritson, late engineer of the Gas and Electricity Works at 
Kendal, has been presented with & gold-mounted ivory-handled 
walking stick by the Corporation staff on his departure for Rams- 
gate, where he takes up the position of borough engineer. From 
the Kendal Borough Brass Band, of which he was chairman, Mr. 
Ritson has received a smoker's cabinet. 

Oa Wednesday last week Me. SypxET G. LEECH, managing 
engineer of the Weston-super-Mare Electric Lighting and Tramway 
Company and of the Penarth Electric Lighting Company, was 
married at Penarth to Miss Josephine Todd. The Weston-super- 
Mare station staff preeented a marble clock and set of bronzes, and 
a case of pipes was given by the Ponarth Company's staff. 

The employés of the Glasgow Corporation Electricity Depart- 
ment met in a social capacity at the Trades' House Restaurant one 
night last week, when a gold watch was presented to Mr W. J. 
PooLE, station superimtendent, who is leaving the Corporation 
employment in order to join the Westinghouse Company's staff. 
Mr. W. A. CHAMEN presided. 

Mr. FERNIE, having secured an appointment at the Edinburgh 
Corporation electricity works, has resigned the post of assistant 
engineer at the Worthing electric light works. On the recom- 
mendation of the resident engineer, Mr. BROADHURST, of Bushey, 
Watford, has b:en appointed to succeed him, at a salary of £100 


per year. 
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Woolwich District Electric Light Company, Limited, met to bid 


farewell to Mr. T. M. Cotsox, the engineer and works manager, 
- who is leaving to take up the appointment of engineer at Hamilton. 


f ie Mx. W. E. Nicorr, the manager and secretary, presented Mr, Colson 


with a handsomely-mounted umbrella and a case of pipes. 


_. NEW COMPANIES REGISTERED. 


Yandam, Marsh & Co., Limited (74,746).—This company was 
registered on August 99th, with a capital of £20,000 in £1 shares, to carry 
on the business of manufacturers of, and dealers in, electrical, telegraphic, 
{ telephonic and magnetic supplies of every kind, electrical and mechanical 
e eers, &c., and to take over the business now carried on at 16, Gerrard 
Street, Soho, at 20, Devonshire Street, All Saints, Manchester, and at 11, 
Upper Priory and Minories, both in Birmingham, as“ A. Vandam & Co." The 
first subscribers (each with one ordinary share) are:—A. Vandam, 29, Woburn 
Place, W.C., electrical supply manufacturer; T. H. Marsh, 19, Landsdowne 
l Crescent, Notting Hill, W.. electrical supply manufacturer; Miss R. A. Hom- 
wood, 29, Woburn Place, W. C.; Mrs. A. A, Bland, 81, Lynton Avenue, W. Ealing; 
Miss J, J. Stubbings, Round Hill House, Sydenham, S. E.; Miss A. L. R. Marsh, 
19, Lansdowne Crescent, Notting Hill, W.; Mrs. M. L. Vernede, 46, Castletown 
Road, W. Kensington, W.: and C. O. Vernede, 46, Castletown Road, W. Kens- 
ington, W.,gentleman. No initial publie issue, The number of directors is 
not to be less than two nor more than five; the first are A, Vandam and T. H. 
Marsh; qualification, £3,000; remuneration, £4C0 each per annum, Registered 
office, 15, Gerrard Street, Soho. 


Western Electric Railways Development Co., Ltd. (74,733). 
—This company was registered on August 28th, with a capital of £120,000 in £1 
shares, to carry on the business of tramway and railway proprietors, carriers of 
passengers and goods by land or water, and constructors and workers of tram- 
ways and railways, &c., either on, over or under the surface of the ground, to 
work the same by steam, electricity or other mechanical or animal power, to 
supply electricity, to contract for public or other work, to apply for and obtain 
Acts of Parliament, orders and authorities, to promote companies, &c. The 
first subcribers (each with one share) are :—R. Scrafton, 46, Manor Road, Stoke 
Newington, N., recretary; C. C. Wright, 217, Philip Lane, N., graphite mer- 
chant; H. Blondall, 28, Finsbury Pavement, E.C., secretary ; G. W. Abbott, 15, 
Marjorie Grove, Clapham Common, S. W., merchant; R. A. Goodman, Broad 
Street House, E.C., chartered accountant; J. R. Shearer, Broad Street House, 
E. C., merchant; and J. Coote, Broad Street House, E. C., solicitor. No initial 
public issue, The number of directors is not to be less than two nor more than 
six; the subscribers are to appoint the first; qualification, 4100. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electric Construction Company, Limited (39,292)—This 
company's annual return was filled on August 20th, when 81,890 preference 
and 112,100 ordinary shares were taken up out of a nominal capital of £400,000 

in 50,000 preference and 150,000 ordinary shares of £2 each; £2 per share has 
been called up on 18,245 preference and 2,100 ordinary shares, resulting in the 
receipt of £40,690. £246,290 is considered as paid on 123,145 shares. Mortgages 
and charges, £250,000. 


Electrical Power Storage Company, Limited (30,313).— 
This company's annual return was filed on July 80th, whe. 66 founders and 
18,592 ordinary shares were taken up outof a nominal capital of £100,500 
in 100 founders, and 20,000 ordinary shares of £5 each. 4£5 has been called up 
on 66 founders, and £4 on 8,182 ordinary shares, resulting in the receipt of 
£192,858, in addition to which £474 5s. 1d. has been paid on four founders, and 
405 ordinary sbares forfeited. 477, 900 is considered as paid on 15,460 shares, 
Mortgages and charges, £28,400, 


Schattner Electricity Meter Company, Limited (66,427).— 
This company’s annual return was filed on August 27th, when 15,000 ordinary 
and 12,500 deferred shares were taken up out of a nominal capital of £50,000 
in 87,500 ordinary and 12,500 deferred shares of £1 each; 158. has been called 
up on each ordinary share, resulting in the receipt of £11,250. 12,500 
deferred shares considered as fully paid. No mortgages or charges. 


Globe Telegraph and Trust Company, Limited (7.465).— This 
company's annual return was filed on August 20th, when 180,527 preference and 
180,527 ordinary shares were taken up out of a nominal capital of £5,000,000 in 

| 000 preference and 25°,000 ordinary shares of £10 each. £10 has been 


D 
/ called up on each, resulting in the receipt of £8,610,540. No mortgages or 
d * 


charges. 


Chili Telephone Company, Limited (29,252).— This company’s 

annual return was filed on August 14th, when 44,000 shares were taken up out 

of a nominal capital of £250,000 in £5 shares; £5 has been called up on each 
` share, resulting in the receipt ‘of £220,000. Mortgages and charges, £56,000, 


British Electrice Transformer Manufacturing Co., Ltd. 
(57,298).— This company's annual return was filed on August 2znd, when 40,000 
shares were taken up out of a nominal enpitalof £50,000in £1 shares, £1 has 
been called up on each of £20,000. £20,000 is considered as paid on the remain- 
0 


| ing 20,000. mortgages or charges. 
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lx NOTES. 


| NS Chloride Electrical Storage Company. 
Tus directors’ report for the year ending June 30th, 1902, reads as 
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` tion as possible as to the position and prospects of both companies, 
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| o "S P A Cfr ANT 
directors are satisfied that a! the present time the Chloride batters bas 
substantial advantages in durability and efficiency over all others, The balar 
rt shows a trading profit for the r 


sheet eae this re ‘year ot 
412,901 7s. bd, After providing debenture anon ee and 
depreciation, as per balance sheet, amounting to £5,758 12s, ere mae 

a disposable balance of £7,147 14s, IId., which the directors propose to 


as follows: To pay a dividend ae from April 14th, 1902 (the date of . — 
Court authorising the reduction of capital) to the end of the ial en on l 
"n the 


the preference shares, of 6 per cent, per annum, less income-tax, 
forward the balance of 45,801 6s. 7d. The retiring director E 
on 


ordinary shares of 8 per cent. per annum, free of income-(ax, and 
Bannister, J P., who, being eligible, offers himself for re-election, Á 
the board lately occupied by Mr, A. R. Harvey has become vacant, in accordance 
with the articles of association, through his inability to attend the me s of 
the board. The directors do not recommend that the yacaney be at 
present. The auditors, Messrs, Parkinson, Mather & Co, chartered 
accountants, retire, and again c ffer themselves ſor re- election 


The meeting of the company is to ba held at Clifton Janction on 
September 16th. ee. 


mi mil, 


Official Announcements re Companies. 8 
Tax following are to be struck off the register within three months, 
unless cause is shown to ttc contrary :— T NES 


A.B.C. Electric Arc Lamp and Incandescent Mantle Company, Ltd, m 
Camborne, Redruth and District Light Railways Co., Ltd. 


——9 
B . — 


— ee 


> 
te 


EE B mut AR 


Carbide of Calcium Supply Syndicate, Ltd. iov 
Cardiff and Penarth District Light Railway Co., Ltd. T 
^" Cotsworth" Arc Lamp and Electric Lighting Syndicate, Ltd. i ef ona 


Electrical Advertising Syndicate, Litd. 

Engineering and Electric Works Co., Litd. 

French Improved Electric Glow Lamp Syndicate, Ltd. 
Gas and Electric Light Consumers’ Protection Association, Ltd. 


International 'Telephone Manufacturing Co., Ltd. 12 Mes 
Marine Propulsion and Electric Generating Syndicate, Ltd. CM * 
Middlesex Railways Extension (Motor Scheme), Lid. eT. 
New Electro-Cbemical Manufacturers’ Association, Ltd, ih. 


Self-Charging Electric Traction Co., Ltd, A | Pats , " 
Telephone and Switchboard Syndicate (Continental), Ltd. TAMA 
Woodward Electrics] Storage Battery Co., Ltd. 

City and Surrey Electric Railway Company. 


WE have received the following letter:— + | 


| 


4 f "e € 
—ͤ—ñꝛä6 — —— — 


e RS 

At a meeting of the above-named company held on v Ang E I 
last, we were asked whether we would join the 985 1 la 
National Electric Traction Company, Limited, with which it was - 1 
proposed to amalgamate. 220 t] 


We have consequently endeavoured to obtain as much in 


but the situation as disclosed by the materials which have been 
furnished, does not, in our opinion, justify us in accepting office. 
“The National Electric Traction Company, Limited, has been - 
officially informed of our decision, but as we have failed to obtain: 
any list of applicants for shares of the City and Surrey pearl T 
we trust that you will insert this letter as we have no other | 
of carrying our decision to them. 


sssEEEÉ 


"(Signed) 8. P. Braus. ^ 
W. T. Horus. 
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Hove Electric Lighting Company.—The diredom i 
have resolved to pay an interim dividend om October 16th me N 
at the rate of 7 per cent. per annum for the six months ended June At 
| I 
30th last. E 
NU dd po 1 . 
—ũ——Ü—ͥEwG —ẽ— —— — A. o Wu 
A * bee 85 | 
Hs op . EE 
TRAFFIC RECEIPTS. ae 4 uen f 


~~ 
Taw 
5 ty 1 
Receipts for i Total to date. ‘ ( Mn Y 
Company, dnt uei —— tis 
Sum ing » | Inc. „ Inc. or nt 
| nt. dec.“ | ^m u. doge ex ju 
DAR r [d Y Y aM 
Blackburn Corp. Trys. .. Sept. 5 987 | +210 N j^ P Wy 
Blackpool and Fleetwood „ 1.655 — 78 780 | — Var | 
Bristol Trys. S Cat. Co. „ 5 | $971 $1018] — : 
rit ec. ^ 5 2— A | * | 
Devonport Aug. 9 4 ES I 5 
. N = | g | je | La Ki 
a 2 * a | | +252 | , 
Gravesend p T" 4 29 200 — | 
erp ine e s L4 7 5 SAPE 
artle b 3: j^ HH 
Kidderminster | ATE Bo ow + 8) 
Middleton’ n „ % 896) — | 
Oldham— Ashton x „ 29 571 + 73 18,1 
Poole 4, 29 879 7 .8 
es ES . A on ^ | 00,9 
port * .. : k DE r + | Oy 
South Staffordshire. „ 99. 776 — 89 | 26, 
Swans en ai 323 500 cr 43 | 16,87 
‘ss .* . » 84 y h — v UD 
y ORDO sn 
olverh y 99 A e » , 
Sw 29 ; 
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SHARE LIST OF ELECTRIOAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Propenh UM) aeg iet 4one 
* Quotations 8 week ented 
Sept. 8rd. Sept. 9:h. Bept. Ne 


Highest.| Lowest. 


300 | Afri 8 4 9*5 Debs. - ee — „ 
3500 iiaa Telegraph 8 - "T 


119, 700% Amason Telegraph 5 Y Debs., Nos. 1 to 1,250 RS. 
. 804,720 | Anglo-American Telegraph ... vee - - - 
í 8,097, Do. FX 6 V Pref, 00 eee see 


Telegraph : 
Do. 10 y 4 Pref. 00 eae 000 oov eee 13 — 14 13 — 14 13% 
12,981 Direct Spanish Telegraph  ... - - — es 2$— 3% 21— 3% 
6,000 Do. do. 10 95 Oum. Pref. I) soo I 7— 8 7 — R 
60,7103) Direct United States Oable ... ove - bee say 104— 108 | 101— 101 108 | 10j, 
sano [Pret Wost India Oui l Kiten J to 1300, el.] 100-103 100 —1¢3 
4,000,000 Telegraph, Ord. Rom. se 121 —126 |123 —128 | 127 125 


1,452,968] Do. 4 95 Mort. Deb. Stock Red. - 
300,000 | Eastern Extension, Australasia, and Ohina Telegraph  ... 
320,000: Do. 4 96 Deb. Btock 00 eee eee LII) eee 

Eastern and South African Telegraph, 4 % Mort. Deb. 


s Nos. 1 to 3,000, red. 1909 s9 —102 | 99 —102 


$00,0002 Do. 4 95 Beg. Mt. Debs. (Mauritius Bub.) 1—8,000 
180,227 Globe Telegraph and Trust eee LIII eet E (X3) 91— 97 93 — 10 9 55 9t 
180,042 Do. do, 6 95 Pret. ni We dd 13j— 133 | 134— 14 E 133 
150,000 cot Noreen 3 . „„ „. | 10 — 27 25 — 27 et 
Halifax and Bermu e, Ist Mort. Debe., = p 
17,000 do-European Telegraph TT) TIT eee eee ver 98 — 42 38 — 42 eee oes 
100,000], London Platino-Brasilian Tel ph, 6 % Debs. ... - .. |101 —105 xd|101 —1Có5 o nes 
72,680 | Montevideo Telephone, Limited, , Nos. 1 to 72,680 ... i i- 1 — 1 os 
96,492 Do. do. do. 5 95 Pref., Nos. 1 to 86,492 — 1— 1 i— 1 
. 983,933 | National Telephone, Pref. Stock  ... a" sis oe 5 % | 93 — 95 93 — 95 93 
1,966,667 Do Def. Stock „ 64 xd | 55 — 57 55 — 57 55 
15,000 Do 6 Oum. 1st Pref. ees see ee 6 12 — 13 12 — 13 
250,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 250,000 6 4j— 53 4í— 5% 
Do. "vu Deb. Btock eee e 34 96 — 93 £6 — 99 * 
600,0001 Do. 4% Deb. Stock Red. v 4 % 102 —106  |102 —106 I 
171,504 | Oriental Telephone and Blec., Nos. 1 to 171,504, fully paid 6%] H— 1} H— 1 os 
100,0007| Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 ... .. | 99 —102 99 —102 ve 
11,889 Beuter's eee eee cee eee eee eee eee eee 5 % 6 "mc 7 63— 7 ees 
8,303 Submarine Cables Trust [II eee [TI DII. eee vo. 110 — 120 110 —120 0 vee 
58,000 | United River Plate Telephonee tte ts 7% | 4$— 54 | 48— &2 . 
40,000 Do. do. 5 % Oum. pret. Nos. 1—40,000 PTT) 4 -— 5 44— b ee 
179,947} Do. do. 5 y 4 Debs. [TT] eee cee Btock 101 —104 101 —104 oe 
15,699 ‘West African Telegraph, Shares "TI TT eee eov 31— 44 31— 44 M eee 
90,008 | West Coast of America, Nos. 1—30,000 and 53,001—53,008 — i— e TD 
150,000; Do. do. 4 95 Debs., agar jer by Bras. Bub. Tel. 97 —1CO 97 —1CO ose 
207,930 | Western Telegraph, Ltd., Nos. 1—207,990 ... .. 112— 12} | 114— 12 112 
75,0003 Do. do. 5$, Debs. 2nd series, 1906 ub 103 —105  |102 —10 5 n 
M8m Do. do. 4% Deb. Stock Rede.. 97 —100 97 —10⁰ 
88,821 | West Indis and Panama la nee We Low — 4 1— 1 
84,563 Do. do. do. 6 95 Cum. 1st Pref. ... 4$— 54 44 — 53 


4669, — Do do, do, 6% Oum. ind Pre... 10 .. . . . | 3— 4 i 
00,0003, Do, do. do. 5 % Debs, Nos. 1 to 1,800 | 100 | B | ES | ss | 99 —103 99 —102 | i? | a 


100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... 1 | et vss iis — 14 1— 4 ies - 
Do. . 44% 1st Deb. Stock, Prov. Certs. | 100 | ... - .. |103 —106 (103 —106 - so. 
19061 | Brompton & Kensington Nied. Lt. Bup., Ord., 101 to 19,761 56 s N 8 V |10 — 103 | 101— 102 101 „„, 
Do. do. 7 95 Oum. Pref.... 5 ees eee eee 10. "E: 104 101 -— 102 1072 one 
519%/9% 0%] 9— 9$ | 9— 9$ | | 
do. Pref. 5 eve ul) eee 5ł— 5# 54— 5% ok ^H 
4% Deb. Btock Red. 100 eee eee eee 105 —107 105 —107 ees ev» 
Ord. eee eee eee LLL) b 6 96 54% 4 % 51— 52 51— 532 eee pes 
do. Depry Btock Red. ... Stock ... coe 109 —112 109 —212 bee PA 
40,001 —110,579... 5 V 9 -— 10 eee TT) 


| 
t 


m 
I» 
is 


City of London Blectric oie 10} 4 0 9 — 10 
Do. 6 V Oum. 1 to er - " 1016 6 è 12 — 13 124 — 133 18 x 
Do. 5 V Deb. Stock, Serip. (iss. at £115) all paid 122 —197 122 —127 
. Do. 44% 2nd Deb. Stock, Prev. Certs., all paid | 100 8 103 —106 103 —106 
County of Lond. & Brush Prov. "qt 1—40,000 104 4 495| 81— 9 — isi 
Do. do. do. 6% 40,001—60,000 | 10 | 6 6 12 — 12 11$— 124 
Do. 11 4 Deb. Stock, Prov. Certs (all paid) Rd. .. — ue 4. 109 —112 (119 —113 ; 
Edmundson's Oorp., Ord. Shares i... sae ses 5/69172, 17 $9 64— 62 64— 61 64, 
Do. do. 8 y 4 Oum. Pret. eee eee ee eee ee . 6 — 6 — 6 67 638 
` Do. ET do * 4$ 96 1st e h Btock, ... 11% u | 10% 10 ae 1088 M 
ensington Knig tabridge Electzic, ! [T [IJ — 1 10 — 1] eee cous 
do. 4 95 Deb. Btockt Stock oe oe 101 —104 101 —104 ee oe 


eee oor see 96 — 99 eee 
62,500 eee eee 10 5 y 4 6 % 6195 15 — 16 16 — 16 15 eve 
Debenture Btock eve eee [III oes 108 —112 109 —113 t eec 


15258388 252 


Do, 4 Mortgage 
Do. 33% Mort. Deb, Btook Red. ... e. [Stock] ... - e. | 93 —102 99 —102 
8,652 Notting Hill Riectrio hting ITI) eee , eee eee 10 7 7 6 1394 — 144 184— 144 eco eee 
Bt. James's and Pall Blectric Light, Ord... - 5 14425 14195 14 1 15$ | 144—153 5s 125 
⁰⁰ Do. | 7 % Pret, 90,081 to 40,060 | 5 7 7 7 — 91 81— 91 n Jis 
150,000; i Do. do. 8) Deb. Btock Red. eee 100 eee eee eee —100 97 2100 eee 
12,000 Smithfield Market ect. 5 ? eee eee eee b eee eee l see 1$— 21 1g— 21 eee ee 
Do. do. 4 Deb. 8 eee 100 eee eee eee 80 — 90 80 — 90 eee 
65,000 | Boats London Rilectricity - à 


* Babject to Founders Shares. 1 Quotations on Liverpool Stock Exchange. 
as otherwise stated all share are fully paid. J Dividends in deter tod Mare warrants, prone Daing Seed M capial 
Dividends marked § are for a year, consisting of the latter of one year and the first part of the next. 
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SHARE LIST OF ELECTRICAL OCOMPANIES.— Continued. ! i 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES, 
Present ' u un u g ** — 
issus, ees Spe. Sra. | Septe Ste | Sept’ Nn Mar. 
. | Highest, Lowest. 
20,000 British Aluminium T Cum. Pref. TI) eae m eee 4 — b 4— 5 pee 
,0002 Do. do, 5 % 1st Mort. Deb. Stoch Red. - 83 — 88 83 — 88 185 
62,074 British Blectric Traction ese eee eee eee eee 121— 131 124— 131 = 13 
90,000 i Do. do, Tie Pref. [II] ee? c eee 121— 123 121— 125 125 eee p 
600,0002 Do. do. 5% Perpetual Debentare Btook ... . 124 —127 124 —127 | 1264 | 196 5 
70,000 Bri Insulated Wire Ord. eee eve eeu eee oe 20 95 15 95 10 % 71— 72 %3— 72 000 . S. 
70,000 Do. do. 6 Cum. Pref. eee eec eee ‘ ó$— 6 54— 6 CIT) —ç 
50 000 { Browett, Lindley & Co. 1899), Ord. oes eos eee 13a. to 15s. 138. to 158. eee S 
77 90 n” 6 Cum. Pref. eo eee 16/6 to 17/0 16/6 to 17/0 eee DE 
105,731 Brush ElecL *$ Ord., 1 to 105,731 eee ace eee 1à— 1 1 — 13 eee 5 
150,000 Do. . Non-cum. 6 & Pref. .. - ee li— 2 11— 12 iis Y 
1 ,0007 Do. do. 44 pus b. Btock eee eee 100 —103 xd 100 —103 toe isi 
125,0003 Do. . 4 Pery. 0nd Dob, Btook sit 93 — 98 | 93 — 98 = 2 
90,000 Callender’s Oable Construction Nos. 1—30,000__... 154— 164 | 151— 163 - ¿3 
40,000 ' 0 5 96 Cum. Pref. see eee eee 53— 61 — 61 6, E 
90,0007 Do. do. 4j 95 1st Mort. Deb. Btock Red. 109 —113 {109 —113 ses E 
1,969,800 | Oentral London Railway, Btock eds oes see 103 —106 {103 —106 104% 
440,100 Do, do. 4 V Pref. Btock eee eee eee 104 —107 104 —107 oa 
440,100 Do. do. Del. do. - - 103 —106 |103 —106 105] 
855,000 City and Bouth London Railway eee eee oes eee ' 72 — 74 72 — 74 73% i 
54,000 eo & Oo., aii X " bran Reg Ui os 74%| 2t— 23 24— 3 $6 
e 0 . » 4 to . 
99,261 dison & Swan Utd. El. Lgt., “ A" shares, £3 pd. 1 to 99,261 1— à ees FM 
17,139 Do. do. do. “A” Shares, 01—017,139 eee 14— 23 11— 24 eee a: 
844,023! Do. do. do. 4% Deb. Stock Red - 74 — 78 74 — 78 " E 
100,0007 Do. do 5% 2nd Deb. Stock Prov. Certa. all pd. 78 — 83 | 78 — 83 i - 
112,100 | Blectric Construction, 1 to 112,100 ... see 905 bes 12— 23 11— 21 ze 
81,390 Do. do. 7 % Cum. Pret., 1 to 31,390... ee ‘is 24— 3 21— 3 E 
182,5001 Do. do. 4% Perp. 1st Mort. Deb. Stock i .. | 99 —102 99 —102 T 
18,000 | General Elec. Oo. (1900) 5 J Gum. Prei. se 5 %| 5 %| 10 — 104 |10 — 103 | .. - 
150,000 Do. do. 4% Mort. Deb. pee . .. 100 — 103 ,0 —103 . a 
85,000 | Henley's (W. T.) Telegraph Works, Ord. ... - oes 0 %| 16 — 17 xd| 16 — 17 161 E. 
85,000 | Do. do. do. 4 N Prei... 51 xd 54— 58 15 
50,000 Do. do, do. 41 Mort. Deb. Btook... 109 —113 xd 109 —113 p 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works és 204— 213 | 204—~ 213 21 . 
8 (Li Do. l 5 zu es Ist ort. Deb eee eee ove 100 —103 100 —103 vee i 
iverpoo way; II, eee eee eee 1 48 — 43 48 — 4} 0 x 
10,000 |} Do. do. Pref., £10 paid. .. ws n 91— 10} | 94 — 101 | .. 2 
7, 500 Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 600 eee 1 —151 144— 153 ee m 
$Rosling & Fynn 6 Y Cum. Pre n. oe . |19/0 to 20/0| ... — ... - 
87,350 | Telegraph Construction and Maintenance ... ans ene 171 90 95| 38 — 41 98 — 41 385 i 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... 102 —105 |102 —105 a 
540,000; Waterloo and Oity Railway, Ord. Stock een eee eee £0 — 93 90 — 93 91, 
| | 
t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. $ From Bradford Share List, 1 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Telephone Oonstruction and Mainten N Oldham Electric Á og 144—15. ; 
ational Elvctrio Pree Wiring, —1. poii ! be“ and irte be 1418 Pd 10 10d. e 
* From Birmingbem Bbere List. T From Manchester Share List. Bank rate of discount 3 per cent. (February 6th. 1902). x 
—— —— — ths 
STOCKS AND SHARES. : ip 
eee Tuesday Evening. Company's Debenture Stock. | Interest. | Price. Yield per cent. Ri 


SPECULATION at last seems to be springing into new Stock —.— 
Exchange life, and Paris has stop the “banging of her electric 


* — —— 
-— — — — — M ——— — 


African Direct... rere. 4 | Pat. £400 DL 
traction shares in favour of bidding for Kaffirs. But despite the Commercial C abe 4 | 96 | 4 3 3 D 
better quotations established in the African market, the volume of Eastern Telegraph .. .. .. 4 | D» 35 > 
business is still small and investment orders continue to monopolise London Platino— Brazilian 3 6 | 18 516 6 i 
the attention of brokers. Consols have their own especial reasons West Coast of America 0 4 | E | 418 is 
for dulness, and Home Rails cannot recover from the slashing, if West India and Panama "p US O4 | dubi 


somewhat indiscriminate, criticism, whose new campaign hae been 


" | 


started by comparisons between British and American companies, 


comparisons which are in several important details quite irrelevant. 


The electric department, however, maintains ite stolid strength, 
and once more the few changes that there are to chronicle amongst 
the supply shares favour the interests of holders. While the tele- 
graph list dieplays but a trio of alterations, business in that section 
has received a fillip from the more sensible way in which quotations 
are now Officially recorded, and with the introduction of which we 
-dealt fully in last week's notes. Bias 
Possibly the regrettable absence through indisposition of the prin- 
-cipal dealer in electric lighting securities may have something to 
do with the quietude of trade in this section. Amongst the shares 
the only changes are an improvement of 5a in both classes of 
Brompton and Kensington, and of 10s. in City of London Prefer- 
ence. It has become.such a usual thing to note an advance in 
Bromptons that an apology seems almost necessary for recording 
the fact week by week. City Preference are being bought by those 
ote say that the company’s recent circular to its customers suggest- 
ing three yeare’ agreements has met with a gratifying response. 
Charing Cross new Ordinary are 8 to 9, and the “City Under- 
taking” Preference change hands just under par, i e., £5 a share. 
For the Debenture stocks the demand continues unabated; this 
week it is County 44 per cent. and Metropolitan 44 per cent. 
Debenture stocks which have come into favour, and are up a point 
apiece. Brush Ordinary are down 3, the Preference }, while the 
Debentures show no change. 

Those who think that the movement in Telegraph Debentures 
will probably go yet further on the same upward path as that pur- 
sued by the Electric Supply stocks of similar character may see by 
a glance at the following table that there is room for improvement 
in several of the descriptions. It is only necessary to select a few 
to show that a good investment yield can be obtained with fair 

ecurity :— 


In studying the above list, the Duke of Wellington’s dictum as to 
“the greater the interest, the greater the risk," must be borne lu 
mind, but it will be seen that the spreading of capital over several 
of the securities will easily produce 4 per cent. on the money, and 
that is good interest when the security is sound. 

Home railway stocks, as noted above, are all extremely weak, 
and the only class which fails to droop ie that of tbe electrical 
descriptions, which remain unmoved amidst falling prices all round. 
For one thing, there is not the big bull account in Central Londons 
or City & South London such as drags down the price of London 
and North-Western stock, and, moreover, holders of the “ electrical 
securities appear to be in no such hurry to sell as are the proprietors 
of the steam lines. The slight accident which occurred last week 
on the City & South London did not affect the price of the stock. 
Traffies in this department keep uniformly fair, but the period which 
comes after the dividends, reports and meetings, is uenally a slack 
one, so far as business goes, and there is not likely to be much 
revival in this section for a month or so. : í 

In the Miscellaneous list, Cromptons have moved up & fraction 
upon a small amount of investment buying, while Globe Telegraph 


and Trust shares are also harder. There are few better 4j per 


cent. investments to be found in the House than Globe Preference, 
and this is beginning to be recognised.  Callender's and Henley's 
are both quiet, and the telephone market shows no particular change 
on the week. . 
London United Tramways Preference are gradually advaneing, 
and at 114 show an advance of the fraction since the shares Were 
pointed out as being a good investment speculation only a few weeks 
back. When commenting at that time upon the high price of the 
Debenture stock, we suggested that public attention would probably 
turn to the Preference before long, and the improved price 8 
for itself. Electric Traction properties are mostly a good market, 
but the changes on the week are comparatively insignificant. 
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BLAST FURNACE GAS POWER. 


By HORACE ALLEN. 


Tux application of blast furnace gas to internal combustion 
engines has brought about a remarkable change and advance 
in the design and manufacture of gas engines for power pur- 
poses, the low cost of the gas fuel rendering it available for 
adoption in many industries where the cost of coal gas pre- 


cluded the application of gas power, while the reduced 


initial pressure and freedom from pre-ignition, common to 
the use of coal gas, has brought about the development of 
the size of unit to an extent that would never have been the 


case while only coal gas was available. 


Within the- space of a few years the size of unit of gas 
engines for power purposes has advanced to 10 times that 


formerly procurable, so that where units of 50 and 100 n.r. 
were considered high, now it is quite a common thing to find 


manufacturera prepared to deal with gas engines of 500 to 


1,000 H.P. and upwards. 

Out of about 600 blast furnaces in the United Kingdom 
some 800 are continually in blast. When a new furnace is 
put into blast, it is kept continuously at work, year in and 
year out, except in the case of a serious strike or breakdown, 
for the full life of its interior lining, say, from six years up 
to 5 AU though in some cases over 100 years have been 
reached. 


The average output of pig iron in Great Britain is about 


300 tons per week per furnace, though, of course, many of 
the larger furnaces greatly exceed this output; a single 
furnace in the United States is stated to have produced 
967 tons in 24 hours. 

The fuel employed consists of either (1) raw splint coal ; 
(2) coal and coke in varying proportions; (8) coke only. 
For the purposes of this article, we shall be very close to 

s fact if we assume that 1 ton of coke, or its equivalent in 

. coal (only the fixed carbon in the coal is practically of 
service for iron-smelting, the volatile portion passing out of 
the furnace along with the other gases) is required for the 
melting of 1-ton of pig iron. 

The volume of gas, measured at atmospheric temperature 
and pressure, resulting from the consumption of 1 ton of 
coke, is about 170,000 cubic ft. 

The above figures, applied to a single furnace of 300 tons 
ontput per week, show the hourly volame of gas to be 


1°785 


X 170,000 = 308,450 cubic ft. The total volume 


of gas escaping from the top of the 800 furnaces is, there- 
fore, about, 91,035,000 cubic ft. per hour. 

The chemical composition of blast-furnace gas depends 

. Upon—(1) the class of fuel; (2) the reaction in the furnace; 


(3) the proportion and composition of the earthy matter 


in the ore; (4) the composition and proportion of flux 


Typical analyses of blast-furnace gas, given in 


ecessgry, 
the ELECTRICAL. REviEW of December 15th, 1899, show 


that from 30 to 38 per cent. by volume of! this gas consists 
of combustible gas, chiefly carbonic oxide, the remainder 
being inert. We may here remark that the composition 
of the gas issuing from any blast furnace (as long as the 
ore, fuel and flux are not changed in quality) is remark- 

"ably constant. 
| The utilisation of blast-furnace gas has long been a 
Serious problem, though even at the present day enormous 
volumes are still allowed to pass as waste into the 


|  ' atmosphere. 
| being in a highly heated condition, carries with it more or 


The pas as it leaves the furnace, besides 


e Water vapour, along with dust and fume. 


The temperature, or sensible heat, varies at different 


ini anywhere between 120? F. and 1,000? F., while 
the amount, of water vapour depends upon the quantity of 
moisture contained in the fuel and ore, 10 per cent. by 
volume not, being unusual. 
l The dust and fume at the farnace month is sometimes as 
Ow a8 8 grammes per cubic metre, though where spiegeleisen 


is the 
above 


ins of the furnace it reaches 50 grammes and 


Owing to the amount of dust and fume carried along by 
the gas, its chief application up to recent years has been the 
heating of air-blast stoves and boilers, but in a very 
inefficient manner. The gas being of low thermal value and 
requiring about an equal volume of air for its combus- 
tion, can only give its maximum thermal output when the 
correct proportion of air is employed, and in stoves and 
boilers, where the gas is burned at atmospheric pressure with 
natural draught, the proper regulation of the mixture is 
almost, if not entirely, impossible, owing to the varying 
atmogpheric conditions affecting the draught as well as the 
temperature, and therefore volume, of gas and air passing 
througb the burners. 

Even under the best conditions obtainable, the flame tem- 
perature in the boiler furnaces and stoves i8 very low, and 
unless the gas is uged as hot as possible its ignition is very 
uncertain. 

Owing to the value of its sensible heat in securing the 
best combustion results, any cleansing process which cools 


the gas renders it almost useless for burning under the usual 


conditions, so that for boilers and stoves the gas should re- 
tain any sensible heat that it originally possessed. 

The foregoing explains the reason why the processes tried 
for freeing the enormous volumes of gas from dust have not 
met with much success in regard to their being employed for 
combustion at atmospheric pressure and in boiler furnaces, 
and the quantity of dust carried in suspension appeared to 
indicate that the gas would not be of value in any other 
direction. 

To obtain the best heating results from the gas by 
combustion at atmospheric pressure, its sensible heat should 
be retained to the highest possible extent, and as no system 
of freeing it from dust while retaining its sensible heat has 
been devised, it has been found most efficacious to burn the 
gas without treatment to any further extent than is involved 
in passing it through so-called “dust catchers,” the result 
being that wherever the gas is consumed, dust is deposited 
upon all surfaces with which it comes into contact; this 
reduces, in proportion to the thickness of the deposit, 
the conductivity of the boiler flues, checker bricks in the 
stoves, &c., the fine fume being further carried even out of 
the tops of the tall chimney stacks, to settle all over the 
surrounding district. 

Hence, in the face of the above defects, some furnace 
managers, after providing all the steam power required for 
the blowing engines, and heating the stoves, have considered 
that they have done all that is possible in the direction of 
economically utilising the gas. 

The application of blast-furnace gas to internal combus- 
tion engines, first practically worked out by Mr. B. H. Thwaite 
in 1895 and applied at the Wishaw works of the Glasgow 
Iron Company, of Glasgow, and further developed in this 
country and on the Continent, has opened up a new field for 
the profitable recovery of what is so largely at present a 
waste product. 

While from 90 to 120 cubic ft. per hour of blast- 
furnace gas will develop 1 I. H.P. in gas engines, from 
500 to 600 cubic ft. will be required to provide steam 
for the same power development by combustion under 
boilers. 

Mr. Thwaite's invention included the following necessary 
conditions: (1) cooling or condensing; (2) freeing from 
dust; (3) removal of water vapour. 

Attempts have been made on the Continent, with more or 


less success, at furnaces carrying only a minimum quantity 


of dust, and provided with ample dust catchers, to use the 


gas directly from the main gas tubing, after it has travelled 


a considerable distance and deposited the heavier particles of 
dust, but when others have tried to follow suit they have 
been far from satisfied with the result; where the Thwaite 
system has not been adopted in whole or in part, centrifugal 
fans and other apparatus have been tried, which, while 
carrying the cleansing oonsiderably further than the dust 
catcher effect, generally add to the content of moisture in 
place of reducing it. However, it is now an acknowledged 
fact that the dust must be prevented from reaching the 
gas Nus cylinder, if satisfactory results are to be ex- 


pec e 
On realising the enormous potential energy of blast furnace 
gas, the first thought that occurs to those interested, is that 
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. some system of storage is desirable ; but when the capital 
expenditure necessary to provide gas holders of sufficient 
capacity to hold any reasonable supply of this poor 
quality of gas, which carries such a high proportion of 
nitrogen, is taken into account, storage in bulk is found to 
be impracticable. | : 

However, where an efficient cleaning apparatus has been 
adopted, and the supply of gas is taken from two, three or 
more furnaces, no such apparatus as gas holders has been 
found necessary—except as used by Thwaite to establish 
an equable pressure. | : 

The flow of gas from the blast furnace is comparatively 
even and continuous while the blasi is on, and as this is the 
case during from 80 to 95 per cent. of the whole 24 hours, where 

there are two or more furnaces, the periods of shutting-off the 
. blast can be so regulated as to obtain a continuous supply of 
gas independent of storage. i 

Besides, by the adoption of covers for the charging bell, 
to prevent the escape of gas during the time the charge is 
being dropped into the furnace, and the modern arrange- 
ment of tapping off the slag and iron while the blast is on, 
the flow of gas suffers only the slightest interruption. In 
this country it is unusual to instal the furnaces singly, 

furnaces being generally in pairs. 

Take, for instance, a couple of furnaces producing 600 
tons of pig-iron per week, a very common type of plant in 
this country ; the total volume of gas evolved per hour 
amounts to 607,900 cubic ft., if the coke consumption equals 
the pig-iron output, which is usually the case. 

In connection with the above, and the fact that any steam 
raised by the combustion of this gas at atmospheric pressure 
requires five or six times the volume of gas to develop the 
same power as gas engines, a further question to be 
considered is how the best economy can be obtained from 
this by-product. 

If the whole of the gas could be applied in the most 
economical manner, or by gas engines, say, requiring 
120 cubic ft. per H.P.-hour, we find that the total power 
would be over 5,050 H.P. 

Under present arrangements the heating of the blast 
requires a fourth of the total gas evolved ; but as the dust is 
deposited upon the firebrick checkering of the stove, thereby 
reducing the conductivity of the bricks to that of lime, 
it becomes a serious question whether it would not be 
advisable, from economic reasons, to adopt Mr. Thwaite's 
suggestion to heat the stoves with common producer-gas and 
apply the farnace gas to gas engines for power production. 

The principal application of blast-furnace gas at present 
is in providing blowing power by steam, and as the ratio 

between direct gas application and steam raising is a8 1 to 5, 
it will be apparent that where 500 H.P. is being developed 
by boilers, &c., the application of direct combustion would 
provide the 500 H. r. for the purposes of the furnace, and 
also 2,000 H.P. for profitable application by electrical 
generators, &c. 


That town gas, or retort gas, fuel would never have led to 


the present development is due to two causes: the high cost 
of coal-gas, and the excessive initial pressure, combin 
with the fact that the proportion of air required is about 
10 times the volume of gas, while blast furnace gas only 
requires from 75 to 1°0 volume of air per volume of gas. 

Though coal gas bas a thermal value of from five to six 
times that of blast furnace gas, the effective result in gas 
engine cylinders is not in anything like the same proportion, 
owing to the difference in the proportion of air required for 
combustion. Asa matter of fact, blast furnace gas gives 
only about 16 per cent. lees power than coal gas—cylinder 
for cylinder: of course, the valve areas Lave to be pro- 
portioned to meet the altered conditions. 

Another most important feature in favour of blast furnace 
gas is the low proportion of hydrogen and hydrocarbon 

, Which has the effect of permitting the increased 

effective pressure to be obtained from increased compression 
withont involving pre-ignition, while positive ignition can 
readily be obtained by either tube or electric ignition, and a 
high mean pressure of from 62 to 70 lbs. per square inch 
can be obtained with a maximum pressure of not more than 
200 lbe. per square inch. BM" 

While single cylinder engines give very good results when 
working on the Otto cycle, if provided with sufficiently heavy 


fly-wheels to give the necessary regularity, the addition of 
cylinders, or the adoption of the double-acting arrangement, 
follows on the increased size of unite. 

A single cylinder engine, provided with a heavy fly-wheel, 
can be made to develop just twice the power with the same 
regularity of speed by simply adding a second cylinder, the 
proportions of crankshaft and other main parts remaining 


the same, and it follows that the application of four cylinders 


would render even a lighter fly-wheel proportion sufficient, 
Manvfacturers are quite prepared to supply engines of 

large units capable of continuous running for long 

periods, and of otherwise fulfilling electrical engineers’ require- 


‘ments in regard to speed regularity, &c., but as blast 


furnace proprietors and managers are not usually cognisant 
of the possibilities of electrical application of power as a 
means of profitable recovery of this important by-product, it 
is to the electrical engineer that we must look for its 
development. 

This subject has been dealt with in your issues of 
December 30th, 1898, December 15th and 22nd, 1899, 
December 29th, April 27th, 1900, December 14th, 21st 
and 28th, 1900, January 17th, 1902, and August 29th, 1902, 
to which the writer would refer those interested in this 
important source of cheap power. 


ELECTRICITY AT THE NEW YORK NAVY 
YARD.* 


THE ALTERNATING SYSTEM USED IN THE STEAM ‘ENGINEERING 
SHOPS. 


BEFOEE deciding upon the electrical equipment for the new shops 
of the New York navv yard, a careful comparison was made between 
the direct - current and alternating systems. On finally adopting the 
latter, the officers were largely influenced by two facts—the greater 
flexibility of the alternating-current system, and the small amount 
of attention required by alternating-current polyphase motor. It 
is very possible that in the not far distant future, additional shops 
will be erected in the Yard, in which power will be required! these 
shops may or may not be built near the power house. With 

alternating-current system installed, the static traosformer, a very 
efficient piece of apparatus, provides a means whereby the generator 
voltage may be raised and the necessary power transmitted to sy 


required distance without appreciable loss, and without the 


expenditure of large sums for the heavy copper conductors demanded 
by low-voltage direct currente. 

At the end of the transmission line, step-down transformers are 
employed to reduce the voltage to the same value as that of the 
generators, and thus the motors there operated may be of the same 
standard characteristics as those installed in the shops near the 
power houee. 

The second consideration, that relating to the handling of the 
individual motor, is of serious moment, as those who have had ex- 
perience with sparking commutators, and the many other ills to 
which the p.c. motor is heir, can readily testify. OP 

In the modern polyphase motor there is presented tbe simples 


piece of rotating electrical machinery now on the market; and it is 


consequently especially adapted for use in industrial plants where 
the best of care is not always giving to intricate mechanism, and 
where the motor is necessarily placed in charge of workmen iner 
perienced in electrical matters. : 

These motors are so designed and constructed that they require? 
minimum amourt of attention, and, in fact, all that is necessary f 
to start and stop them, as occasion demands, by throwing & simple 
awitch, and to make a weekly inspection to see that the oil pockets 
are kept filled to properly lubricate the bearings; further, they 
stand almost any amount of abuse in the way of overloads, &., 
without being damaged. 

Another feature of this type of motor is that all of the machine 
can be controlled by starting or stopping. the main generators, AD 
without any attention being given to the iadividual, motors. This 
makes a shut-down for the noon hour a very simple matter, and ren- 
ders unnecessary the amount of 'abour involved in the use of any 
other form of power. : 

Detailed specifications were drawn by the Bureauof Steam Engi- 
neering, and the contract for the entire plant was finally secured by 
the Westinghouse Electric and Manufacturing Co. its 

The power used throughout the steam-engineering shops, with t 
exception of that for the cranes, is furnished by alternating Cari 
motore, directly connected to the larger machine toole, and be 
to countershafting for driving the smaller tools. . d 

The various machinery used in the foundry, blacksmith shop 3? 
JJC dd y etc 


* Abstract of article contributed by F. N. Kollock, Jr, in the 
Journal of the American Society of Naval Engineers. 
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rn shop (which buildings were not destroyed and have not 
parie built is also driven by alternating-current motors. 

The crane equipment consists of tbree cranes in the machine 
shop and three in the erecting shop, all of which are operated by 
direct-current motors, the power for which is obtained temporarily 
from direct-current generators. The plan is to ultimately instal 
rotary converters for such service, these machines to be operated 
from the main alternating-current generating plant. 

The power house was designed by the Bureau of Yards and Docks, 
and built under the supervision of the navy yard authorities. The 
building is 100 ft. long x 86 ft. wide, built of brick with granite 
trimmings, and is located at a distance of about 60 ft. from the 
machine shop, boiler shop, and erecting shop. 

The Power Plant.—The original idea was to place the power house 
within the rectangle made by the shops, but in order to afford the 
shops as much light as possible, and aleo to minimise the fire risk, 
the present location was decided upon. The foundations for the 
building, and for the engines, generators and boilers installed 


therein are of concrete, and are built on piles. 
ine room, separated from the boiler room by a brick par- 


The engin 
tition, is 97 ft. long x 36 ft. wide, and is arranged to accommodate 
four generator outfits, the necessary exciter and switchboard equip- 
ment, and the condensing apparatus; also the boiler feed pump, 
the air pump and the circulating pumps, which latter are motor 
driven. : 

The engine room floor is 4 ft. above the ground level, and 
a basement is provided for the reception of the condensing 
apparatus and all piping and wiring. The boiler room, 96 ft. 8 in. 
long x 45 ft. 2 in. wide, is arranged for three Babcock & Wilcox 
boilers of 300 f. . each, and space is provided for the installation 
of one 100-H. P. boiler, with independent steam-driven feed pump, 
and for the coal and ash-handling apparatus, the mecbanical draught 
and the Roney mechanical stoker, all of which machinery is also 
driven by alternating-current motors. 

All of the apparatus in the power house, with the exception of 
the electrical equipment, was installed under the supervision of 
Westinghouse, Church, Kerr & Co., the Westinghouse Electric and 
Manufacturing Company (the main contractor) furnishing the entire 
electrica] equipment, including the generators, exciters, switch- 
board and auxiliary motors. 

Three engine-type generating units, as called for in the contract, 
have been installed. The engines are of the vertical cross-compound 
type, and were manufactured by McIntosh, Seymour & Co. The 
high-pressure cylinders are 16 in., and the low-pressure cylinders 
34 in. in diameter, the stroke being 36 in. The engines operate at 
a speed of 136 revolutions per minute, and are rated at 630 E. P. 
each, at an initial steam pressure of 160 lbs., and a vacuum of 26 in. 
Each engine is equipped with an electric governor, by means of 
which the speed can be varied 3 per cent. in either direction from 
the normal while the engines are in operation. The motor actuating 
this governor is situated on the engine fly- wheel. Aside from this 
electrical governor, a centrifugal governor is supplied to closely 
regulate the speed of the engine, which feature is sọ vital to the 
successful operation of alternating-current generators in multiple. 
A Westinghouse vertical cross-compound high-speed engine is pro- 
vided, to which one of the two exciters furnished is directly con- 
nected. The high and low-pressure cylinders are 8 in. and 13 in. 
in diameter respectively, and the stroke is 8 in. The engine 
operates ata speed of 375 revolutions per minute, and is rated at 
60 H.P. at a steam pressure of 160 lbs, and a 26-in. vacuum. The 
steam piping i8 arranged so that this engine, or any one of the 
three main engines, can also be run independently non-condensing. 

The feed pump is of the Blake pattern, and is connected to ita 
driving motor through a set of double.reduction gears, being 
designed to run at & speed of 32 revolutions per minute; there is 
also a Blake single-acting plunger pump, installed as an auxiliary 
feed pump. 

The Electrical System.—After careful consideration as to the elec- 
trical characteristics of the generating units, it was finally decided 
to instal a system having low alternations, and operating at a low 
voltage. The low speed of the engines, 136 revolutions per minute, 
as above given, required fewer poles with generators so designed, 
and, therefore, the adoption of such a system meant a reduction in 
the diameter and size, and, consequently, in the cost thereof. 

The probable use of rotary converters for furnishing power to the 
direct-current crane motors was also taken into consideration, and, 
Inasmuch as there is a well-known objection on the part of the 
majority of the builders of such apparatus to high alternation 
rotary converters, it was decided that it would be best to intal a 
3,000 alternation syatem. 

In deciding the question of the voltage to be employed, the 
object was, of course, to have as low a voltage as possible, to lessen 
the possible troubles due to breakdowns of insulation, and still have 
it high enough to reduce line losses to a minimum and cut down 
the necessary amounts of copper in electrical apparatus and line 
wires. The proximity of the power house to the shops in which 
the power was to be utilised made a high voltage unnecessary, and 
this fact, together with the increased safety to attendants in the 
power house, and the workmen, unfamiliar with electrical 
machinery, in the various shops, convinced the naval authorities 
that an electromotive force of 220 volts at the generators would best 
meet their requirements. It was further decided that a two-phase 
system would be best under existing conditions. 

The three generators, therefore, as called for by the specifications 
and furnished under the contract, are designed to operate at 25 
periods per second, or 3,000 alternations per minute, two-phase, and 
at an electromotive force of 220 volta; the speed being 136 revolu- 
tions per minute, the number of poles is fixed at 22. The gene- 
rators are of the revolving-armature type. 

The makers have guaranteed for these generators an efficiency 


at full non-inductive load of 944 per cent.; at three-quarter 
load, an effigiency of 93 per cent.; at half load, an efficiency of 
904 per cent., and at quarter load, an efficiency of 84 per cent., 
the figures being based on measurements of the copper and iron 
losses separately determined and exclusive of friction. The 
guaranteed regulation is a rise in voltage of 6 per cent., full non- 
inductive load being thrown off, constant speed and constant 
separate excitation obtaining. 

For the excitation of the three alternating-current generators, 
two direct current outfits are provided, an engine-driven exciter 
and a motor-driven exciter. Either outfit is of sufficient capacity 
to excite two generators, under any conditions of load, and, as the 
present requirements for power can easily be met by two machines, 
the third being kept in reserve, it will only be necessary to operate 
one of the exciters at a time. The engine-driven exciter will be 
used when the alternating-current machines are being started, and, 
after their voltage has been brought up to normal, the exciter 
driven by the alternating-current motor will be put in service and 
the engine-type outfit shut down. 

When direct-current generators are run in multiple the only 
requisite i8 that the electromotive forces generated by the machines 
under consideration shall be the same. In the multiple operation 
of alternating-current generators not only is this required, but also 
the most careful design is necessary to ensure the generators having 
the same wave form; and, further, the regulation of the driving 
engines must be such that at all loads the angular velocity of the 
revolving element of the generator shall be practically constant. 
In large engine-type outfits, such as those under discussion, in 
which the generators have a large number of poles, this latter re- 
quirement is of special importance. The total variation in speed 
during one revolution (that is, the &mount which the revolving 
element forges ahead plus the amount it lags behind the position 
of uniform rotation) must not exceed „th of the pitch angle 
between two adjacent poles; and where the poles are very close 
together the equivalent percentage of the circumference of the 
revolving part is very small. In the case of these 22-pole machines 
the maximum permissible variation on either side of uniform 
rotation is 277, or. O750 per cent. of the; circumference of the 
armature. 

The securing of such uniform speed is accomplished by means of 
very heavy engine fly-wheels having great inertia, which inertia tends 
to overcome any speed variation due to sudden changes of the load. 
These changes are apt to be so rapid and of such brief duration, 
that any form of engine governor is entirely inadequate. 

Engines which are to be used to drive alternating-current gene- 
rators, especially those to which the revolving element of the 
generator is to be rigidly connected, should, however, be equipped 
with governors of the most approved type for regulating within the 
ordinary limits; and, further, these governors should be adjustable 
while the engines are running, in order to facilitate synchronising 
the machines. 

The motors used in the power distribution are known as the 
“type C " motors, which have a torque, at starting, several times 
the value of the full load torque. This is considerably higher than 
is required or desirable for motors used in ordinary machine-shop 
practice, as the driven tools are usually started without load, and, 
further, the resulting mechanical shock to the machinery is to be 
avoided. Another point to be considered is that, with the use of 
lower starting torques, the starting current taken by the motor is 
reduced, it being proportional to the starting torque, and for full- 
load torque about 24 times full-load current. 

By means of a pair of auto-transformers placed between the line 
and the motor the electromotive force at starting may be lowered as 
desired, aud the torque correspondingly reduced. All of the motors 
installed in the Navy yard are equipped with devices of this kind, 
except those of a capacity below 5 H.P., in which case there is no 
necessity for their use, Each of these consists of a marble panel, on 
which are mounted the necessary controlling switches and two auto- 
transformers, which latter are mounted in separate cast-iron cases 
and arranged to be placed apart from the panel and connected 
thereto. 

Each of these starting panels carries a four-pole double-throw 
switch for throwing & low voltage on the motor terminals at 
starting, and, when full speed has been reached, applying full-line 
voltage by throwing to the other position; aiso, a main four-pole 
single-throw switch for cutting the motor entirely from the circuit, 
and, in some cases where it is necessary to run the motors in either 
direction, a two-pole double-throw reversing switch. The two 
auto-transformers are connected between one side of the starting 
switch and the motor, aud are provided with a number of loops. 
By this means the electromotive force applied at starting may be 
reduced at will to meet the requirements of the service on which 
the motor is working. 

When it is desired to stop the motors the circuit is broken by 
means of the four-pole single-throw main switch, except in the case 
of the large motor, where circuit breakers are provided for this 


purpose on the starting panel. | 


PRODUCER GAS FROM BITUMINOUS COAL 
FOR POWER PLANTS. 
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Ta» following is a brief description of the improved gas producer 
whieh has recently been introduced by Mesars. W. F. Mason, 


Limitéd, Manchester :— 
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The vapours driven off the surface of the coal are drawn down 
through a circulating pipe by means of a steam jet, and are 
passed into the incandescent fuel above the grate, buf beyond the 
zone of active combustion. The gases are led away from the producer 
through an outlet about 12 in. above the grate ; the ash and clinker 
are withdrawn through the water trough. : 

The fixed carbon is burnt at a high temperature on and near the 
grate, and when the combustion is complete, the steam and tar 
vapours are injected inlo the incandescent mass. The effect of this 
is that these products are decomposed, and enter into combinations 
forming gases entirely combustible, viz., H and CO; these products, 
therefore, act as enriching agents, which they can hardly do when 
air with its 75 per cent. diluent N is used to effect the combination. 
Air, of course, is necessary, but the sensible heat developed from or 
by the combustion of the air is utilised to effect the decomposition. 
The vaporised products from the coal, together with sufficient gas 
produced below the outlet, are made to circulate, and thus keep the 
temperature at the outlet high enough to prevent any tar vapours 
being formed at or below the outlet. 

The grate has more air space on the side facing the vapour 
outlet, because the temperature has to be maintained higher 
op this vide. The fuel on tbe opposite side of the grate is 
only kept burning sufficiently to maintain incandescence and 
to ensure the formation of CO. The reason for this is that 
the gas made on this side of the grate is only similar to 
Dowson or ordinary producer gas, and is not enriched by the 
addition of the products of decomposed steam and tar vapours 
as is that produced on the opposite side. It is entirely due to this 
enriching process that the apparatus is capable of cenerating, from 
ordinary bituminous coal, gas of a calorific value of 185 B.Th.U. per 
cubic foot. This high thermal value is invaluable in furnace work, 
and produces results in the gas engine more closely approaching 
those of town gas than has hitherto been possible. 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. THOMSON & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 


inquiries should be addressed. 


18,637. “ A new or improved electrical post, being a method of and means 
for collection, transmission, and delivery of letters, parcels, and the like." 
R. TaEGOr-PisciLETTI. August 25th. (Complete.) 

18,051. “ Improvements in or relating to electric switches, plug sockets and 
the like.“ F.G.Bainy. August 25th. 

18.655. Automatic switch for electric pumps.” R. CoLLiNes and A. C. 
Guiscom. August 25th. (Complete.) 

18,685. “ Improvements in electrical measuring devices." A. T. COOPER, 
August 25th. 

18,696. The electric-chemico process for printing newspapers, posters, 


sheets, books and the like without the use of ink." A. W. Turner. August 


26th. 

18,708. "Improvements in handles of brake levers for electric cars, motors, 
or road vehicles or the like.“ W. J. GREEN. August 26th. 

18,747. "Improvements in automatic telephone exchange mechanism.” R. 
Happan. (The Strowger Automatic Telephone Exchange, United States.) 
August 26th. (Complete.) 


18,766. "Improvements in alternating current electricity meters." S. Z. DE 


FERRAN TI and W. HAMILTON. August 26th. 


18771. "Improvements in controlling or limiting the play of electric col- 


lectors.” C. TATHANH. August 26th. 


18,777. "Improvements in and relating to trolley holders for overhead con- 


duit systems." A. THopE. August 26th. 


18,782. “Improvements in or connected with life guards for electric cars and 


the like.“ A. M. Martis and J Tennant. August 26th. 


18,798. “Improved means for synchronising alternating electric currént 


machines" M.B. FiELD. August 27th. 


18,816. “Improvements in commutators for dynamo-electric machines.” 
Tug BRITISH TuoxsoN-HousTON Company, LIMITED. (H. F. T. Erben, 


United States.) August 27th. 


15,817. "Improvements in electric motor control systems." THE BRITISH 
Tnuoxsos-Hovsro Company, Lunrep. (W. O. Mundy, United States) 


August 27th. 


18,418. “Improvements in electric transformers." THE BRITISH THOMSON- 


Hovsrox Company, LIMITED. (W. S. Moody, United States.) August 27th. 


18,819. “Improvements in electric switches." THE British THOMSON- 


Hovsrox COMPANY, LIMITED. (C. C. Badeau, United States.) August 7th. 


18,820. ‘Improvements in dynamo-electric machines." THE BRITISH 
(H. G. Reist, United States.) 


Tuowsos-HovsroN Company,  LiMITED. 
August 27th. 


18,821, * Improvements in electric motor control systems." THE BRITISH 
(F. E. Case, United States.) 


THOMSON-HoUsTON COMPANY, LIMITED. 
August 27th. £ 


18 922. “Improvements in electric meters.” H. H. Lake. (General 


Electric Company, United States.) August 28th, 


8,928. “Improvements in direct current electricity meters.“ H. H. Lake. 


18, 
(General Electric Company, United States.) August 28th. 


18,924. “Improvements relating to variable speed driving mechanism for 
electric motors." H. H. LAkE. (General Electric Company, United States.) 


August 28th. 


18,925. “Improvements in, or relating to, rheostats for starting electric 
motors." H. H. LAKE. (General Electric Compeny, United States.) August 


28th. 


18.926. Improvements in electrical transformers." H.H. Lake. (General 


Electric Company, United States.) August 28th. 


18,999. ‘Improvements in safety appliances or trolley catchers for electric 


cars." G. C. MILNES. August 28th. 


18,958. Improvements in or pertaining to apparatus adapted for indicating, 
or for opening or closing a circuit, on chunge of the direction of flow of electrical 


energy. Ju. ANDBEWs. August 28th. 


18,966. “Improvements in connection with swivelling trolley heads for 
electric locomotives, cara or trucks.” T. E. R. PRiLLIPS and F. A. M. ALLING- 


Ham. August 28th. 


18,985. *' Electrical system and apparatus for automatically or otherwise con- 
trolling tramway and railway points, and also trolley wire points at junctions 
or branches." H. CRAruAN. August 29th. 


19,009. * Improvements in electrically insulatory wall plates, and the like.” 
J. Torr. (R. Miller, Germany.) August 29th. 

19,082. “Improved system of control for multiple unit electric trains." 
T, Vow ZwEIGBERGK. August 29th. 

19,079. An universal pivot joint for electrical light fittings purposes.“ R. W. 
BnaHaAM. August 80th. 

19.097. Improvements in apparatus for breaking electric arcs.” CALLEN- 
DER’s CABLE AND CONSTRUCTION Company, LIMITED, and H  Hastinas. 


. August 80th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., $22, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). 


! 
j 


12,466. “ improvements in the censtrustion of rall bende fer electric raliways 
and |a the mode ef applying the same." @. G. M. Mardiegham. (Felten an 
Guilleaume Cariswerk Aotiengeselleohaft. Dated July 10th, 1 Rail bonds for 
electric railways consists of a strand or group of wires andare secured by insert- 
ing the ends of the wires in holes around a central hole in the web or flange 
of is rail into which a taper pin is driven to close the metal on the wires. 
8 claims. 


18,631. ''Positive electrode for accumulators.” C. vou Sedmeff. Dated July 
llth, 1900. Positive electrodes of accumulators are formed with a frame of lead 
pari disposed radially, and provided with lead ribs, which may be undulated. 

he electrode may be of polygonal, circular, or square cross-section. Active 
material is filled into the spaces of the frame as usual. The ribs can be 
secured by cross-pieces. Angular extensions of the plates are connected toa 
pole. 1 claim. : 


12,637. “improvements in and relating to electrio accumulator plates." P. f. 
Rikbe. Dated July llth, 1900. Relates to electrodes which are made of a 
slotted sheet of metal which is folded on itself alternately to the right and left 
and consists in keeping the folded parts at a sufficient distance apart to facilitate 
the circulation of the electrolytes. 4 claims. 


12,001. ''improvemente relating to the separation of mixed granuar or 
puiverised substances.” E. Gates. Dated July 12th, 1900. Relates to the separe- 
tion of gold, silver, copper, or other metallic substances from granalar or 

ulverised material containing them. The material falls in a shower froma 

opper, and acurrent of high tension is passed between the terminals, which 
may consist of ordinary arc-lamp carbons. The falling metallic particles are 
repelled or attracted by & current in a wire, and are collected in hoppers. The 
wire may be replaced by the face of an electro-magnet. 1 claim. 


12,673. ‘‘An Improvement in the manufacture ef glass by electrical honig." 
H. Voelker. Dated July 13th, 1900. In the manufacture of glass the groundriw 
materials are mixed with a conducting material, such as graphite, powdered 
charcoal, &c., and are melted by the passage of an electric current through the 
mixture between suitable electrodes.@1 claim. 


12,672. ''An Improvement In the manutacturo of glass by electrical heating and 
apparatus therefor.” H. Voelker. Dated July 18th, 1900. Relates to the mano 
facture of glass in electric furnaces. The raw materials are fed by worms from 
hoppers to a furnace, and are fused by heat from an arc passing between 
carbon electrodes. The molten glass flows into the cleaning tank, where it is 
further heated for the purpose of clearing it from air bubbles by an electric 
current passing through the tank between electrodes. A current may also be 
passed through the receiving tank to keep the glass at the required tempers 
ture. 4 claims, 


12,702.. “Improvements in electrical accumulators.” A. A. Riasse and J, J. K. 
Sengelsen. Dated July 18th, 1900. Cross sections at right angles to each other 
of part ofa plate is described. Ihe plate is ribbed and provided with three 
series of perforations or channels, which traverse the plates respectively in è 
vertical direction, a horizontal longitudinal direction and a horizontal trans- 
verse direction. The plate is prepared by casting metal lead on a metal mass 
formed by superposing on a level base serving as 8 foundation a network formed 
by series of needles ranged parallel to one another and baving their ends fixed 
in a plate. Each series of needles is placed at an angle of 90? to those in the 
system immediately below them, and each series rests upon the series which 
precedes it. The needles which cannot be withdrawn mechanically are dis- 
solved out bya uitable chemical reagent. The block obtained as above 
described is cut into strips of the required thickness. 1 claim, 


12,709. ''improvements in electrio aro lamps." F. M. Lewis. Dated July 13th, 
1900. A clutch lamp is provided with solenoid regulating gear. 8 claims. 


12,716. ‘Improvements In electric switches.” W. B. Dale. Dated July 14th, 
1900. In order to give a wide double break, the contact arm is arranged to keep 
parallel to the plane of the contacts. In a double-pole switch the contact bars 
are carried by a cross.piece. To arms on this cross-piece are pivoted two 
levers, the other ends of which are pivoted to a bracket. A handle is loosel 
connected to one of the bars which are connected by a spring to give a quic 
break. 1 claim. 


12,733. “Art of reducing attenuation of electrical waves and apparatus there: 
for.” M.Pupin. Dated July 14th, 1900. Relates to tuning electric circuits © 
prevent the attenuation of the electric waves. 11 claims. 


12,787. ''improvements ia and coneected with holders for electrio Incandescent 
lamps." H. Oppenheimer. (Aotiengeselisohatt Mix and Genest.) Dated July lish, 
1900. Relates to incandescent lampholders. A key switch holder for & 
bayonet-capped lamp having & case made in two parts which screw together 
may have the slotted externally-threaded part provided with a rib to stiffen it 
and limit the extent to which the internally-threaded part can be screwed on. 
The holder is provided with twoinsulating parts, the upper one has a projecting 
pron fitting into a recess in the lower insulator, and the two are connec 

y two screws passed through the lower part into metal pieces in the upperone. 
The heads of these screws may be covered with plaster. The upper part has 
two parallel openings, and the lower part has corresponding recesses to give 
access to binding screws on metal pieces which receive the ends of supply con- 
ductors passed through holes in the upper part. A groove in the face of the 
ower part separates two holes having shoulders to support plunger carriers in 
contact with the metal pieces in the upper part. The upper part is hollow, to 
contain a switch of any construction which iscovered by an insulting disc pro- 
vided with holes to pass the conductors. 32 claims. 


12,739. An improved dynamo brush." J. F. P. Ringedorff. Dated July litb, 


1900. A dynamo brush is made up of tinsel or thin metal ribbons running only 


in one direction. These are pressed together and enclosed in a metal or 
webbing case. Other materials, such as metal sheet, carbon, or the like may be 
employed in combination with the metal ribbons. 1 claim. 


12,743. “Au improved method of and apparatus for the local application of oleo: 
trical treatment of the human body.” H, Betreadt. Dated July 14th, 1900. Local 
electrical treatment of the human body is effected by means of apparatus 
through which there is a statio discharge, and from which air is exhausted so 
that the apparatus adheres like a cupping glass and the blood fs drawn to the 
surface and subjected directly to the light and ozone produced. Asuitable form 
of apparatus consists of a cup or bowl shaped at the mouth to conform to the 
part treated and provided with terminals connected by wires to an pe n 
machine, &o., and a passage, preferably through a handle conneoted by rubber 
tubing to an air pump. 1 claim. ’ 
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EDUCATION BY OBSERVATION. 
Two exceptionally interesting departmental addresses were 
delivered to the British Association at the recent Belfast 
meeting : one to the Engineering Section “G,” by Prof. Perry, 
the other by Prof. Armstrong to the new section * L,” which 
deals with Educational Science. Prof. Perry limits himself 
primarily to methods of training the young engineer, Prof, 
Armstrong treats of education in general. Both agree in 
essentials, though differing in detail; both exalt the im- 
aginative or observing faculty of the youth, and both 
deprecate a mere stimulation of his assimilative power. Of 
Profs Perry’s views we have no need to give an outline, for 
in the main he has simply repeated his former description of 
the ideal edacational system, elaborating his arguments, it 
is true, but reproducing in the attractive manner which is 
so characteristic of him the opinions contained in that 
admirable pamphlet, England's Neglect of Science." We 
note a slight divergence between the two authors which is 
worthy of a moment's thought ; Prof. Armstrong takes a 
higher view of the educational value of Latin than does 
Prof, Perry, while the latter ranks mathematics—his own 
practical mathematics—above the level granted to it by 
Prof. Armstrong. Both, as might be foreseen, insist on 
natural science as a necessary subject; while Prof. Perry 
seems inclined to accept an education from which all 
foreign languages are excluded. 

This last notion is wildly heterodox, but there is much to 
be said for it. There is no advantage in a man becoming 
imperfectly polyglot; a slight acquaintance with one or 
more foreign languages is useless ; a thorough working know- 
ledge of one or more is useful, but it is questionable whether 
the time occupicd in acquiring that knowledge might not 
more profitably be devoted to the subjects included in the 
&choolmun's term“ English“: i.e., the English language, the 
art of composition, British history, the geography of the 
British Empire, political economy, and perhaps a general un- 
derstanding of the British * Constitution," With all respect 
to the national feelings of our friends on the Continent of 
Europe, the English language will become the language of 
the world for every purpose save that of pure literature ; and 
therefore, it is less necessary for the Briton to study (say) 
German, than for the German to study English. It is 
curious to note that after the death of Volapük and its 
congeners — we believe these weird codes of words 
are dead—a suggestion has been made (by Sir F. 
Bramwell at the B. A.), to adopt Italian as an inter- 
national langaage for science and commerce. In the Middle 
Ages, when only a limited number of persons could read and 
write, and when travelling was comparatively unknown, an 
esoteric medium of intercourse was possible and tolerable ; 
but with universal education the notion becomes impossible, 
and the tongue which has already won for itself the widest 
acceptance, which has the largest vocabulary, and which is best 
able to absorb new expressions, is bound to come to the front. 
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Prof. Armstrong has taken the present opportunity of 
inventing à new and happy phrase; he has spoken of the 
Four Rs.,“ the last being Reasoning.” It is natural to 
the child—the British child at all events, happily—to be 
interested in things rather than in words; he wants to see 
the wheels go round, but is not specially desirous of reading 
how they do so. Therefore, the function of the school 
should be to give him the wheels, and the teacher must, help 


him to examine them; and while this is being done, number- 


less occasions arise for explaining theoretical points which 
become interesting and absorbing in the presence of the 
model, though dry, repellant, and unintelligible in its 
absence. In fact, the whole principle of education, of 
whatever kind, is contained in the sentence quoted by Prof. 
Armstrong from Oliver Wendell Holmes: —“ J don't want 
you to believe anything I say, I only want you to try to see 
what makes me believe it.” | 

And this quotation brings us to another point. Quite 
apart from the lessons it seeks to impart, Prof. Armstrong's 
address is a piece of charming English prose, as elegant as 
it is eloquent; and both it and Prof. Perry's paper are 
studded with quotations from the masters of English litera- 
ture. Without desiring to be offensive, we wonder how 
many of our chemical and enginecring students, or our 
successful chemists and engineers, could, without assistance, 
put names to these quotations, or could explain the allusions 
which abound in the address to Section G ? Most of us have 
to earn our livings, and have to do so in the face of severe 
competition ; a competence is only to be gained by deep and 
narrow specialisation and much routine work, which is dull 
and uninteresting. Apparently but little time and nervous 
energy are left for general culture, while literature and the 
fine arts must be wholly neglected. It is not true and not 
necessary ; it is even fatal. Specialisation is undoubtedly 
requisite, but it should be postponed as long as possible ; and 
before it is begun the training should include the most 
various subjects, so that ultimately the man shall become 
not & mere laboratory investigator engaged in collecting 
facta ; but a man of science, able to collate those facts into 
theories and so-called laws; a man of the nation, able to 
bear his burden and wisely to enjoy his privileges as a 
British citizen; a man of the world, able and willing to 
add his mite to the evolution of the human race. 


IN the following pages will be found 
a full description of the Dolter surface 
contact system. We desire, however, to 
call attention to the fact that the article is a description, 
and nota criticiam. We regret to say that our faith in 
the contact system—in any electrical contact system—is not 
robust. i 
In our issue of April 4th, 1902, was published an article 
dealing with the Lorain surface contact system as employed 
in Wolverhampton. That article was not aimed at the Lorain 
system in particular ; in fact, we believe that as an electrical 
contact system that is almost as good as the best ; it was 
directed mainly against the action of an unrepresentative 
body of men who had put their hands into the ratepayers’ 
pockets, even, we may say, exacting from them signed 
blank cheques, in order to equip their 11 or 12 miles of 
track with a system, whose sole recommendation in practice 
was that it had been tried for some months in Washington, 
U.S.A., and then pulled up. 


The Sarface 
Contact Fad. 


As we. protested then, so we protest now, against the 
adoption by any corporate body, without an actual poll o€ 
the ratepayers, of an untried system, and a system the only 
conceivable advantage of which is that the trolley wire is 


eliminated. What are the objections to the trolley wire ?— 


That it is carried on poles, and is unsightly ! The objection 
has been proved groundless so often that we will not waste 
space in refuting it once more.—That it is dangerous! Such 
a serious objection calls for rigid proof, and we call on the 


- objectors to state how many fatalities to human beings, 
how many severe shocks, how many injuries of any descrip- - 


tion, have been caused by the falling of à trolley wire in 


England. The trolley wire is put up too well to fall around 


as some people would have us believe, and we cannot recall 
a single fatality arising from the. occasional accidents of 
that description which have occurred, All the accidents are 
due to telephone wires, or guard wires, falling across the 


live trolley wires, and dangling in the roadway ; and, we 


would ask, is that any reason why a system, of which the 
first cost is known, of which the depreciation is known, of 
which the general reliability is known, should be super- 
seded by a system of which hardly the first thing is known, 
and for which, whether for good or evil, the ratepayer has 
to pay? If it were not that the itching desire to do some- 
thing out of the way, whether with one's own money or 
that of someone else—the desire to see oneself mentioned in 
the ha'penny papers as having invented a flying machine, 
or started a surface-contact system—had not gripped so many 
authorities fast, we would suggest that it would be far 
cheaper to make the trolley system perfectly safe by re- 
moving or insulating all crossing wires, thereby automatically 
removing the offensive guard-wire, than to plunge headlong 
into the unknown. We say “the unknown" wittingly, 
for although the Lorain system (the only contact system 
in England at the present moment) has been working 
for several months, it has not been working nearly long 
enough to give any kind of notion, even to the officials, as to 
its worth and its cost. Not for three years at least can true 
working results be expected; and for that reason we dread 
the issue of the first year’s accounts of the Wolverhampton 
Tramways. They will be phenomenally good ; they will be 
flaunted in the face of everyone who has said a doubting 
word ; they will be used as only municipal special pleaders 
know how to use such flawed goods; and the pity of it, 
they will be the means of turning the already observed 
hankering after a contact system of some kind or another 
into a boom. And booms are dreadful thingsto contemplate. 

The news that two more towns have adopted 4% more 


contact systems is ominous, and we would implore those towns 


that are thinking, or that are about to think, of adopting 
one of these, or one of the many others in existence on 
paper and on trial tracks, to pause again before they leap: 
to take still further advice; even to postpone erecting an] 
system whatever, until scientifically reliable results and 
figures have been obtained from the ore system in operation, 
and the two that are to be put down. That Torquay and 
Swansea are not confident of the success of the Lorain 
system after examining it while working, is well proved by 
their selecting other systems ; but, the wise man will ask, 
how much better off are they, for Wolverhampton had the 
choice of these two systems, and accepted another ? 


. Brentwood.—By 35 votes to 4, a ratepayers’ meeling 
on Friday decided that the U. D. C. should apply for a prov. order 
to supply current for light and power in the district. We may add 
that the population of this district is 4,932. Such is the interest 
manifested by the burgesses in their own doings. 

The representatives of the adjoining districts have pledged them- 
80 to support the U. D. C. s electric light scheme in their O. 
parishes, a 
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PROF. DEWAR AND THE BRITISH 
ASSOCIATION. | 


Tue very lengthy Presidential Address delivered by Prof. 
Dewar to the British Association at their Belfast meeting 
naturally divides itself into two portions, the larger treat- 
ing of that special department of science, viz., low tem- 

rature research, with which the author has of late years 
peculiarly identified himself. Before entering upon his 
proper subject, however, Prof. Dewar devoted some attention 
to the question of ecientific endowment and to the relative 
importance of industrial chemistry in (Great Britain and 
(Germany. Prof. Dewar quotes a consular report to the 
effect that there are 4,500 trained chemists employed in 
German works, while, on the authority of Prof. Henderson, 


of Glasgow, he considers there to be only 1,500 factory 


chemists in. England. The smaller number is not com- 


pensated for by superior intelligence or education, since 84- 


cent. of the Germans have been systematically and 
thoroughly trained, whereas only 31 per cent. of their British 
brethren are similarly equipped. Although the figures 
relating to the 1,500 English chemists have been calculated 
from information supplied by only 500, the conclusions may 
be sound; and so, in all probability, is the assertion that 
English chemists are not superior to Germans. But we are 
not prepared to admit the individual inferiority of the trained 
English chemist; the lower percentage of trained men 
in this country is due to the amazing shortsightedness 
of British employers who frequently put in control of their 
factories men calling themselves chemists on the strength, 
perhaps, of a single course of evening lectures. In spite of 
Prof, Dewar’s sneer at the Institute of Chemistry, we cannot 
regard the qualification that body grants as valueless, for 
it ig not given only “for questions asked and answered on 
paper.” As long as the capitalist declines to insist on 


having a F. I. C.“ in his laboratory, so long is he liable to. 


engage a man of no real worth to him; as long as he is 
1 to that peril, so long will he refuse to offer reason- 
able salaries ; and as long as the salaries are small, so long 
will men hesitate to pay for a long and costly training before 
applying for industrial positions. That is the vicious circle 
obtaining in this country, as we have repeatedly urged ; and 
the people who must leave it first—who, in fact, are alone 
able to leave it first—are the capitalists; for as in trade so 
ih education, the demand must always precede the supply, 
and “the man who pays the piper has the power to call the 
tune. Prof. Dewar's statement that the German chemist 
is of more immediate use to the manufacturer than the 
Englishman when the training of either is complete, is, if 
generally true, only another aspect of the same question, 
because technical utility comes from experience alone. 
Experience is a product of time, time means a longer educa- 
tonal course, a longer course means greater expense, and the 
ie expense is only justified by promise of greater 
reward. 

We have written of chemists because Prof. Dewar speaks 
of chemists, but the same thing applies to engineers, elec- 
tricians, electro-chemists, and all classes of professional men. 
A enrions light is thrown on the British public's contempt 
for qualification, in the fact that many persons apparently 
find it to their interest to place the mystic letters C. E. 
after their names. Another, of almost appalling magnitude, 
is that of a huge manufacturing concern in the metropolis, 
Whose capital amounts to millions, where the plant is of 
extreme complexity, and the processes involve most obscure 
chemical reactions. It would puzzle any man of science to 
name the chief technical advisers of this company, or to 
mention any great advances or important discoveries in 
science or art ever made by its employés. 

The main portion of Prof. Dewar's address is taken up by 
à history of cold and absolute zero, and here, remembering 
what we have written, we meet with an interesting phe- 
nomenon, In 20 pages of closely printed matter the author 
mentions the names of some 62 investigators hailing from 
practically all the civilised nations of the world. Of them 
roughly, 24 (te., 38 per cent.) are British, not altogether a 
despicable proportion surely! We bave no space to review 
or abstract Prof. Dewar's observations on the position of 
affairs in this amazingly interesting field. Wonderful ad- 


trated with wood-block and half-tone engravings. 
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vances have béen made in the 180 odd years since Fahrenheit 
called the freezing point of water 32°, because the temperature 
of melting ice and salt appeared the lowest possible of attain- 
ment, and he wished to avoid the minus sign. Now we 
have reached —486? F. or —260? C. ; in other words 13° 
on the absolute scale. It might seem a very simple matter 
to do away witli those 13 degrees, and yet they offer an in- 
surmountable obstacle; we may one day halve the distance 
or even reduce it still further, but the ideal zero will not 
improbably ever elude our grasp. On the present occasion 
Prof. Dewar has not given us much fresh information, but 
he has ably described the progress which has been made, and 
his address is well worth study, for it shows repeatedly how 
the existence and properties of substances have been pre- 
dicted with accuracy long before they were or could be pre- 
pared ; and so it cheers the student on his path, counter- 
acting any depression caused by the business man's contempt 
of science, and plainly proving the fallacy of the journalist's 
catch-phrase that an ounce of practice is worth a ton of theory. 


THE "DOLTER" SURFACE CONTACT | 
SYSTEM. 


WHEN someone has something to sell, whioh it is hoped will 
supersede articles which have hitherto performed certain 
functions, it is amusing to note how, before dilating on the 
merits of the new comer, the forerunners are all set up in 
turn with their unprotected parts foremost, only to be 
knocked down and carried off the stage, in as short a time 
as is decently possible, with all wounds showing. | 
Then, after the poor rag-doll dummies, comes the Fairy 
Prince, glittering in his armour cap-à-pie, which, to the man 
with the cudgel, looks so impenetrable that he is fain to con- 
ceal his imbrued weapon the while he. bends low to the 
Prince, and belauds him to the skies. | 
Not otherwise is the method by which the *'Dolter' 
system is brought before us. Whether the armour of the 
Fairy Prince in this instance is of chain-mail or tinsel, 
remains to be seen, when it has been subjected to wear. > 
The book—for it rises to that dignity—in which tke 
Dolter Electric Traction, Limited, expound the simplicities 
of their system is solidly bound in stiff cloth, the text being 
beautifully printed on glazed thick quarto, very fully illus- 
The 
company appear to have no trade secrets to conceal, for 
every detail is carefully explained ; and not only so, but the* 
description throughout is written in a style which will appeal 
to the layman and interest the professional at the same time. . 
We emphasise the artistic excellence of the production, 


because it comes as a distinct relief after the thousand-and- 


one pamphlets which are put into the W.P.B. without 
regret, Without a feeling of vandalism it would be im- 


possible, even if it were desirable, to consign this booklet to 


that limbo. 
We were most favourably impressed at the outset to find 


that the Dolter Company do not express their abhorrence of 
the overhead system, nor try to make us believe that nothing 
but a surface-contact system is tolerable, or even commercially 
possible. They merely state that this system, and the Dolter 
system above all others, is preferable to the accumulator 
system and the conduit system in towns or streets where the 
overhead trolley is forbidden, and we take it that this is the 
only reasonable attitude to adopt. The task.of discussing 
the accumulator system to destruction is performed with 
grace, but we would suggest that to doso at all is rather like 
beating a dead dog; although, under exceptional circum- 
stances, two accumulator cars have been placed this year on 
the Mumbles Light Railway. Then the conduit is taken in 


hand, and the usual valid arguments are adduced against 


its use. We think that the last word on this subject was 
said by Mr. Rider, when he stated that the conduit system is 
not commercially practicable unless the traffic is so dense as to 
call for a service of two minutes or less, There is no doubt 
that the surface contact comes next to the trolley in cost, 
though estimates as to how much greater this cost is vary 
considerably; and the conduit should show very great 
: | D 
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advantages, or the surface contact very great defects, before 
the former is selected to run where the trolley is barred, as 
its cost is so enormously higher. 

_ All contact systems look beautiful on paper, and work to 
perfection in an exhibition, but the only. practical system is 
one in which the moving parts of the underground portion 
are reduced to the utmost limit. The chief desiderata are 
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Fic. 1. 


that there shall be few parts ; that these parts shall be kept 
absolutely water tight ; that there shall be the least possible 
chance of any contaot remaining alive after the collecting 
skate has left it; and that, if such an accident does occur, 
the contact shall be cut out of circuit automatically before 
the car has exposed the surface stud to traffic. 

From the evidence before us, we gather that the Dolter 
system satisfies all these requirements, but it must be remem- 
bered that the system is working as yet on only a portion of 
the Parisian tramways, and we have not had an opportunity 
to watch it in operation for any length of time. Before any 
authoritative judgment can be pronounced on a surface con- 
tact system, it should have been in constant operation under 
normal conditions for at least three years, The effects of 
depreciation on every detail will have been recorded 
financially by that time, and it is to be reasonably expected 
that no defect will have remained undeveloped. 

Bury the overhead system and put a section insulator with 
an automatic bridge-piece, or “ jumper," where there were 
ears heforc, and you have a more or less accurate notion of 
the Doltcr systeme Along the centre line of each track runs 


Fia. 2. 


a pipe containing an insulated cable equivalent to the trolley 
wire. At intervals, which are regulated only by the length 
of the cars to be run on the line, the cable is taken up into 
the throat of a tee-piece, cut, and the ends connected to a 
well-insulated terminal plate. Fitting over this and held in 


position by a cast-iron chair firmly embedded in asphalte or 
other suitable material, is the tubular chamber containing 
the switching gear. This chamber is composed of an ingu- 
lating, waterproof material. The upper portion of the 
chamber holds the surface block, which consists of two 
slightly projecting pieces of cast-iron, separated, for magnetic 
purposes, by a piece of manganese steel. 

Fig. 1 gives a general diagram of connections below 
ground and on the car; fig. 2 shows the complete contact 
stud without the supporting chair, and fig. 4 is a cross- 
section of the magnet and stud in position. The switch is 
wonderfully simple, consisting only of a piece of carbon fixed 
in a suitable insulator to the side of the chamber in constant 


connection with the underground cable, and a bell-crank 
lever depending loosely from a saddle fixed to the top of the 
chamber, the lower end being furnished with another carbon 
block, while the horizontal portion forms the armature 
which is attracted upwards when the energised magnet on a 
car passes over. The movement of this armature lifts the 
at present dead carbon block into contact with the fixed and 
permanently alive block, and so transmits current through 
the surface stud to the skate. Immediately the magnetic 
effort ceases, the bell-crank returns by gravity to its original 
position, thus breaking contact with the cable. 

As the skate is always on a second stud before leaving the 
first, no current passes between the carbon blocks, and there 
fore no arc is formed under normal conditions; but it is 
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always better to make provision for the unexpected than to 
state simply that it cannot occur, and, in this case, if an arc 
does start, it is blown out at once by the magnetic action of 
the solenoid 8, fig. 2. - 
It is stated, naturally, that the chance of a stud remaining 
alive is extremely remote. In case this should ocour, how- 
ever, earthed guard skates are carried at each end of the car. 
These pass over every stud, and short-circuit any one 
which is alive. This results in the melting of a fuse in the 
contact box itself, and merely cuts out that one box. M 
believe that, in other systems, such an occurrence woul 
temporarily disable sections of considerable length. 
It is stated that “long-continued, tests under TE 
conditions of roadway have proved that there is no difi- 
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culty in maintaining efficient insulation of the contents of 
these contact boxes.” 

In order to minimise leakage and the possibility of acci- 
dents, it is essential that the containing boxes of any surface 
contact system be examined, tested, and cieaned at frequent 
intervals. The Dolter system allows this to be done with 
ease and promptitude, as no bolts or nuts have to be undone, 
two lifting keys only being required to remove the whole 
chamber. (We may be permitted to suggest that the reason 
why the man on p. 25 wears a worried look, while per- 
forming this operation, is that the engraver has made the 
insulator into which the cable ends go much too large for 
the hole from which we are asked to believe it has just 
emerged. Perhaps, too, he is afraid that he may be run over 
at any moment, as he has turned his back in the direction of 
any approaching car, although the engraver's idea of per- 
spective leads one to think that any car would inevitably 
leave the rails before it touched the man. We would suggest, 
too, that it is unusual on a wide boulevard to place the 
inner rails of two tracks within an apparent distance of 9 in. 
of each other. It is too bad, though, to criticise the only 
bad engraving of the lot.) Fig. 6 is an outside view of the 


` stud and terminal. 


Turning attention to the equipment of the car, we find 
that the additions required to the ordinary trolley car are 
the collecting skates and magnet system, two safety skates, 
and a small battery of accumulators. Of course there 
would have to be a certain duplication of wiring and the 
provision of a two-way switch to permit the car te run 
either on the contact or the trolley system. 

The collecting skates are formed of two iron bars with 
upwardly curved ends, which make the north and south 
poles of the magnets; six energising coils being divided 
over the lengths. In fig. 1 these coils are shown as if wound 
with series turns only; but unless the car lighting is done 
by means of the accumulators—as it well might be—it 
would seem necessary to provide a shunt-winding also. It 
is a good feature of the system that the actual magnet poles 
are made to collect the current as well. If we are not mis- 
taken, in the Lorain system,. which is somewhat similar to 
the Dolter, the collection is done by an auxiliary phosphor- 
bronze skate, the heavy wear of which makes its mainte- 
nance expensive. By decreasing the air-gap to nothing, the 
Dolter Company are able to reduce the constant waste of 
energy in the magnet coils, and can decrease the size and 
maintenance of the emergency battery. 


Fig. 3 shows the flexible construction of the skate. 
Although the text does not say 80, this curving action could 
be applied only on a double-truck car. If only to obtain 
this advantage, and the additional one of maximum space 
between studs and fewer of them, it would be wise to use 


double-truck cars on such a line, for then all studs would be 


in the centre of the track throughout, instead of being 
ugerously near the rails at any curve. 

. The skate is suspended freely from the axles, and well 

insulated therefrom, This matter of suspension is a very 

Important one, and the Dolter Company are to be congratu- 
ted on their design. The weight of the magnet-collecting 

system is quite sufficient to make good contact on a dirty 


stud, and any wear on the skate can be taken up very easily 
by slacking off turnbuckles or strain-insulators. We believe 
that this can be done from inside the car, whereas, with the 
Lorain system, we understand that for any adjustment of 
this nature the car has to be shedded. This scheme of 
suspension is shown in fig. 5. | 

The battery is connected in parallel with the series windings 
of the skate magnets, so that it may be charged while 
running. Doubtless there is a foot, or hand, switch to 
connect or disconnect the battery at will. 

As the cables corresponding to the trolley wire are run 
loose in pipes, and are cut every six or eight yards, it is the 
simplest matter to pull out a length and pull in a new one 
at the same time, if there happens to be a fault ; but we do 
not see why there should be more trouble with these cables 


Fra. 6. 


than with the ordinary feeder cables ; and they have ut least 
one advantage over the trolley wire, in that a much heavier 
section can be carried, although it would be too much like 
putting all the eggs in one basket to do away with the 
feeder altogether. This would be undesirable for several 
reasons. l | ! 

The book contains two photographs of cars running on 
the Bois de Boulogne ronte, and the translation of a 
Ministerial letter to the Prefecb of the Seine authorising the 
substitution of the Dolter system for the Vedovelli and 
Priestley surfuce-contact system on the line from Neuilly- 
Porte-Maillot to Suresnes. This permission was given on 
the strength of a report from the Government engincers on 
the working of the Dolter system on the short track between 
the Porte-Maillot and the Porte des Sablons, and the engineers 
also state that the system is better than the Diatto, which is 
workiog in Paris among the medley of other systems, and if 
newspaper reports are to be credited, has the death of many 
horses, and some human beings, to its charge. 

It is interesting to note that one of the conditions on 
which the above permission was given, is that the contact 
studs shall not project more than 15 mm. above the level of 
the rails, nor more than 10 mm. above the crown of the 
road. Undoubtedly this condition would not have been 
inserted unless it had been found feasible in practice, and we 
may congratulate the Parisians on the possession of at least 
one line on which the studs do not form a constant menace 
and source of irritation to foot and wheeled traffic. 

At the end is printed a report from Messrs. Mordey and 
Dawbarn, consulting engineers to the company, in which the 
system is briefly described. They state that they examined 
the carbon contact blocks after cars had taken current from 
them about 25,000 times, and found hardly any signs of 
wear. They will lasta very long while, and can be replaced 
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ultımately at a trifling expense. After the statement that 
the possibility of a stud remaining alive after the passage of 
a car is extremely remote, the most interesting is that the 
energy spent in energising the magnets of the collecting 
system is less than 1 per cent. of the energy used by the car, 
and that the annual consumption of energy would not be 
more than 5 per cent. over that used by a similar trolley 
car. | 

A leaflet is inserted bearing a statement by the managing 
director that, after running an average mileage of 7,000, 
and a maximum of 9,663 miles, with 12 cars, the skates 
have neither given trouble, nor necessitated any repairs. 
These cars are equipped with trolley and skate. 

Since writing this, we learn that the Torquay Tram- 
way Committee have decided to build their lines on 
the Dolter system. They would not have the trolley because 
of its alleged unsightliness, and both the conduit system 
and the Kingsland mechanical contact system were con- 
sidered unworkable because of the drifting sand. Swankea, 
on the other hand, is adopting the Kingsland system. 


NATURAL GAS IN ENGLAND. 


Pror. DEwaR's remarks in his presidential address to the 
British Association this year at Belfast, in regard to the 
effect of our defective technical education, appear to be 
borne out by the tardy way in which the searching for 
natural gas in this country has been carried out. | 

In the United States this valuable gas has been tapped 
and utilised for years, and a comparison of the geological 
stratification of the regions where it has been found in 
abundance in the States with the geological formation of this 
country, has indicated the probability of a supply of this gas 
being within the reach of enterprising searchers in England. 

Even more than 25 years ago, an explosion, caused by 
lowering a light into a bore-hole at Nethertield, indicated tlie 
presence of inflammable gas. 

In a lecture delivered before the Halifax Lit. and Phil. 
Society, in 1886,* Mr. B. H. Thwaite predicted that natural 
gas might be found in Cheshire. In 1887 it was seriously 
considered by the Salt Unjon. Mr. Thwaite obtained the 
opinion of the leading experts in the States, and they were 
strongly of opinion that the geological strata were of such a 
character as to thoroughly justify a test bore-hole being 
put down to 3,000 ft. In fact, they were so satisfied at the 
promise of such a test that they undertook to carry out the 
boring at net cost to themselves; these same drillers were 
the discoverers of natural gas in Pennsylvania. 

A contribution to the Times of the 10th inst. gives some 
very important particulars of the accidental discovery of 
a supply of natural gas at Heathfield, Sussex, and the 
progress made towards its successful application for power, 
heat, and lighting purposes. It appears that about 
six ‘years ago while boring for water, near Heathfield 
Station, natural gas was found; and though the 
possibilities of an extensive supply do not seem to 
have attracted much attention, the railway company made 
use of the gas which collected in the abandoned bore tube, 
to light the station. However,some American gentlemen 
got to hear of the find, and their knowledge of the value of 
natural gas in America enabled them to bring about the 
development of this most valuable fuel supply. 

At Heathfield the gas is met with at depths of from 377 
ft. to 400 ft., though at greater depths the supply may be 
found to be more abundant, and as it occurs in the strata 
known as the Kimmeridge clays, which extend over a large 
area in England, it is probable that some important 
developments may rapidly follow the lead given to us by our 
American friends. "E 

The deepest boring at Heathfield is said to be capable of 
giving an output of 15 million cubic feet a day, which alone 
is very considerable. The gas differs from that found in the 
States, in that it contains sufficient illuminating gas to 
enable it to be used in ordinary burners, giving, without 
enrichment, from 12 to 14 CP. Though the gas is at 


* Halifax Guardian, 


; \ 
present utilised for illuminating purposes, and for combustion 


in gas engines for power purposes, we do not find that the 


pressure, varying as it does from 140 to 200 lbs. per sq. in., 
has been utilised for developing power by means of 
* compressed air" engines. 

Taking the supply from the single bore hole referred to at 
15 million cub. ft. per day at a pressure of 200 lbs. per 
sq. in., representing as it does some 9,000 H.P., it is apparent 
that if this gas were used to develop power simply by its 
expansion, something like, say, 5,000 H.P., could be 


developed without impairing the quality of the gas for com- 


bustion purposes, while at the same time its pressure would 
not be reduced below that necessary for conveying it over 
gas-pipe lines to very considerable distances. In ordinary 
gas works it is seldom necessary to raise the pressure to 
more than 2 in. of water, showing a margin of nearly 
200 lbs. as available for expansion purposes. | 


DEATHS FROM ELECTRIC SHOCK. 


THE recent discussion at the Institution of Electrical 
Engineers showed & considerable divergence of opinion as to 
the way in which electric shock causes death. The evidence 
available is small in volume, hence the following accounts 
of post mortem examinations in recent cases have considerable 
value. 

The victims were horses ; the shock was due toa potential 
difference of about 500 volts between earth and some wires 
which fell on to the horses. 

1. Post Mortem Examination of Brown Horse.—This 
animal died from the result of electric shock. | 

Erternal Marks.—Wire burns inside of near knee, both 
hind fetlocks, off hip and off hock, also off shoulder. Blood 
exuding from both nostrils and extreme rigour present. 
Visible mucous membranes highly injected. On removal of 
skin the external muscles of shoulder, ribs, flank, and 
panniculus carnosus showed lesions such as would arise from 
burning. The muscular tissue had a peculiar greyish-red 
or purple appearance ; the external jugular was blocked with 
blood, which presented a dark, tarry appearance. The 
cutaneous vessels were congested, and over the seats of 
injury had ruptured, and the dark-coloured blood before 
described was issuing from them. 

The Heart-—The walls of this organ were highly con- 
gested, and the right ventricle contained half a pint of blood 
of the nature before described. 

Brain and Membranes. —The brain substance was healthy, 
but the membranes were dark and congested, running down 
the whole depth of the convolutions, and the right ventricle 
was blood-stained. 

9. Brown Horse.—This animal died from the result of 
electric shock. 

External Marks.—Wire burns four or five in number on 
near elbow. Extreme rigour present, visible mucous mem- 
branes highly injected (claret colour). On removal of skin 
the external muscles of shoulder, neck and chest, were deep 
in tone, altered in colour to a purple grey tint. The external 
jugular was blocked with blood, which presented a dark, 
tarry appearance. The cutaneous vessels were congested, 
and over the seat of injury had ruptured, and the dark- 
coloured blood before described was issuing from them. 

The Heart.—The walls of this organ were highly con- 
gested, and the right, ventricle contained half a pint of blood 
of a tarry nature. 

Brain and Membranes.— The brain substance was healthy, 
but the membranes were dark and congested, running down 
the whole depth of the convolutions. 

3. Black Horse.—This animal died from the result of 
electric shock. 

External Marks.—Burnt in four or five places from the 
posterior part of elbow to anterior portion of chest, the 
longest one being about 15 in. and 1 in. deep. Rigour ee 
sent, visible mucous membranes injected. On removal o 
skin, the muscles of axilla, neck and chest, showed lesions 
such as would arise from burning. The muscular tissue 
a peculiar greyish-red or purple appearance. The ae 
jugular was gorged with blood of a dark, tarry nature. 
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cutaneous vessels were congested, and over the seat of injury 
had ruptured, and oozing from them was the dark-coloured 
blood us previously described. | 

The Heart.—The walls were congested, and the chambers 
contained blood of this tarry tint. 

Brain and Membranes.—The brain substance was normal 
in character, but the membrane covering it, and running or 
dipping into the convolutions were congested. 

The Slomach of this animal was ruptured, due to some 
sudden shock. 

In a later letter the surgeon states that in all cases the 
appearances were those of death from respiratory paralysis. 

These cases afford strong encouragement to persistence 
with the artificial respiration method on human beings in 
cases of apparent death from shock. 


* 


POSTAL GRIEVANCES. 


Tue second Postal Congress recently held at the Holborn 
Town Hall was representative of 45,000 postal and tele- 
graph employés in all parts of Great Britain and Ireland. 


The President, Mr. C. H. Garland, in his presidential address 


cannot be congratulated on the moderation of his utterances. 
Substantia! grievances, those whom Mr. Garland represents 
may very likely have, and it may be also admitted that it 
will require a perpetual agitation to obtain such redress as 
those in question may justly claim. Such agitation may be 
admitted to be perfectly legitimate, and, indeed, those in 
authority concede this; it may be doubted, however, whether 
the intemperate manner in which such agitations are too often 
conducted, and in many cases the absurd pretentions put 
forward and the utter nonsense spoken which is supposed to 
do duty for solid argument, does not do very great damage to 
what would otherwise be a very reasonable case. What are 
we to think of such a statement as the following—'* The 
Post Office has so far fallen from the conception of its high 
function as the efficient servant of the brains of the land, that 
it has been debased into a system of which the prime duty is 
to fileh from every purchaser of a stamp some fraction 
toward the huge profit of £4,000,000 which it produces 
annually.” Again, can it be seriously believed that any 
possible good could arise from such a speech, as a Mr. 
Mosdale is credited with having made at the Congress, 
namely, “it was a scandal and a shame and a disgrace that 
the treasurer should sit on the money bags containing 
£4,000,000 profit—money bags bound with bonds, stained 
with human blood—while those who made the profit were 
paid starvation wages," | 

We should like to ask what is actually meant by “ starva- 
tion wages.” Unreasonable profits we do not attempt to 
justify, but the payment of what agitators would possibly 
admit (though this is doubtful) to be fair wages would in 
very many cases mean not reasonable profits, but no 
profits at all. | 

As regards the petition of the women clerks with reference 
to the cost of living of a girl in London, what is stated may 
be true, yet numbers of girls live at home and do not pay 
rent or laundry, They may possibly give so much per week 
towards the home. 
get anything like the £1 per week to which the petition 
referred. It has been argued, and with good reason, 
We think, that wages sufficient to make every girl 
independent is not by any means a desirable thing, as 
the loss of home influence would be, in the majority of 
Cases, a most serious matter. 
stated to be handed over to the-Treasury. ‘Che Treasury, 
We presume, is a private company, whose shareholders divide 
this £4,000,000 amongst themselves and live opulently. If 
this is not so, will Messrs, Garland & Co. please state what 
is done with the amount, and explain how the Treasury can 
carry on the affairs of the nation quite easily without it ? 


Thousands of girls in employ do not 


£4,000,000 per annum is 


ENGLISH AND AMERICAN ENGINES FOR 
THE GLASGOW TRAMWAYS. 


No apology is needed for reverting once morc to this subject 
—so much has been added to the information available 
since our last article was written. ‘To begin with, our 
esteemed contemporary, Engineering, in its issue for 12th 
inst., repents in sackcloth and ashes, to the extent of five 
columns. of its misguided and prejudiced attitude to which 
we drew attention. E 

By way of confusing the issue, our contemporary 
digresses to recapitulate the history of the Corporation 
tramway undertaking from the commencement. It is 
pointed out that the Committee decided “ to secure as their 
consulting engineer the man who had most experience in 
electric traction, and who was in close touch with the most 
advanced American practice." That Mr. H. F. Parshall 
was the only engineer in this country who fulfilled these 
conditions will, we think, be disputed by no one. Com- 
menting on the Committee's recommendation to the Council 
that the whole of the contract should be given to the 
E. P. Allis Co, our contemporary says, *'fortunately 
that body [the Corporation] did mot share the views 
of the Committee," and quotes back numbers to show 
how it had backed up British manufacturers in those days, 
who“ can make steam engines equal to any in the world, 
and although they have not the costly, and in some instances 
the disastrous, experience of tramway engines which is 
current in America, yet they are quite equal to fulfilling the 
requirements of consulting engineers if these are put before 
them in concrete form.” We agree that the disastrous run- 
aways and breakdowns with which American engineers were 
afflicted did not take place here, and it was therefore super- 
fluous for us to invent untenable theories a8 to excessive 
strains, &c., though it was hard work nailing the fallacy to 
the counter. : 

The contract for the four engines was offered to Messrs. 
John Musgrave & Sons, Limited, but they could only accept 
half of it, on account of the limited time for delivery ; the 
contract was therefore divided, and half given to the Allis 
Company. The latter were to receive £57,000, as compared 
with £47,000 paid to the British firm, the difference being 
practically a premium for early delivery. The engines were 
ordered on September 7th, 1899 ; the first Allis engine was 
delivered in October, and the second in November, 1900, but 
the power station buildings were so backward that erection 
could not be begun until December 21st. "The first engine 
was ready for steam by March 18th, 1901, but the steam 
was not available until April 4th, and the engine was turned 
round for the first time on April 10th. The second engine 
was ready for steam on April 24th. It is fair to emphasise 
the fact tbat, had the buildings been completed in time, the 
engines would have been ready by the specified dates, 
February 7th and March 7tk, 1901. 

As we have pointed out, neither engine could be used for 
driving the cars until the end of May. 

Delivery of the Musgrave engines, we are told, began on 
February 11th, 1901, but as the cranes were required for the 
erection of the Allis engines, it was not till the second week 
in May that the work of erection was actively pushed on. 
The first engine was ready for steam on June 24th; the 
erection of the second engine, which was not wanted, was 
purposely delayed, so that this engine was not ready till 
November 1st. 

Each of the four main engines was under adjustment for 
about a month, and the diary of the initial troubles of all of 
them, as well as of the Stewart auxiliarv engines, as given in 
Engineering, is of great interest. The chief difficulty with 
the Allis engines appears to have been in the fitting of 
the big ends of the connecting rods. Those of No. 1 engine 
were eased on April 12th to 15th; nothing further is 
recorded until May 8th, but we know that the engine was 
not at work on the car load in the interim. On that day 
one of the main bearinga and one of the big ends again 
gave trouble; on May 9th another bearing heated, and on 
the 10th a big end seized. From May 11th to 20th the big 
ends on both engines were under alteration. Between June 
7th and July 2nd there were five stoppages of one engine 
or the other. Both engines ran their 30 days’ trial in July, 


1901. 
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The initial troubles of the first Musgrave engine com- 
prised a variety of mishaps. "The chief of these was the 
heating of the crosshead slides, which caused trouble on five 
occasions, until the shoes were refitted. On two occasions 
No. 5 main bearing heated, and in four instances one of the 
. valve bonnets cracked, though this did not always lead to 

a shut-down. These troubles occurred between July 4th and 
August 29th, 1901. "The other Musgrave engine ran well 
from the first, being almost entirely free from trouble, Our 
contemporary severely condemns the ‘backwardness of the 
buildings, which seriously handicapped the contractors, and 
praises the Corporation for its wisdom in dividing the con- 
tract, even at the cost of £10,000 extra for a few weeks’ 
earlier delivery. In the end, however, the advantage hoped 
for was entirely lost, owing to the delay in the building 
operations. The erection of the first Musgrave engine 
began on February 20th: had the cranes been available, 
allowing 100 days for completing the erection, the engine 
would have been ready for steam by the end of May. 

The concluding paragraph of our contemporary’s article 
is delightful reading, after the high flown eulogy which it 
passed upon the American engines a few weeks ago. All the 
praise is now for the Musgrave sets. Thus, “in this class 
of work, we have nothing to fear from American competi- 
tion . .. at least one (!) firm of British manufacturers 
can hold its own against the best American makers.” 

* Handicapped as Messrs, Musgrave & Sons were, with 
price enormously against them, without previous experience 
of this special class of work, and without the special plant 
necessary, they yet filled the contract with but little" delay; 
and their engines, if a shade less economical than those of 
the E. P. Allis and Co. (sic), are at least as satisfactory from 
every other point of view, and more so as regards combined 
efficiency.” 

Our contemporary goes from one extreme to the other— 
rather late in the day. We admire neither the present 
panegyric nor the past; what we demand is justice, with- 
out respect t6 persons or nationality. In order that this 
may be accorded, either full data should be published, or 
none at all. In this connection we are puzzled to account 
for the fact that we received from Mr. John Young only 
the actual figures of Prof. Barr’s tests, which we published 
in our last issue exactly as received. In the Light Railway 
and Tramway Journal of 12th inst., we note that Prof. 
Barr's comments on the report are also given : from these we 
learn that during the Musgrave tests the vacuum was not up 
to the standard called for in the guarantee, so he credited the 
engines with the extra 1.H.P. that would probably have been 
got had the vacuum been at its specified value. Again, 
commenting on the Allis engine tests, Prof. Barr says that 
the mechanical efficiency, /hough not unprecedented,” was 
so high that he felt it necessary to examine the observations 
and calculations very carefully before committing himself to 
a statement of it; but he was satisfied that the figures given 
* must be" very near the truth. The value of the B. H. p. 
deduced from the E. H.P. was checked by taking the 1.H.P. at 
no load, and subtracting the latter from the I. H.P. at full 
load; „the check comes out as close as could be expected.” 

The I. H. p. at no load was one of the data that we most par- 
ticularly wished for. True, we have not got it even now; but 


we know it was observed. Why was it withheld ? And 


why were we furnished with an incomplete version of the 
report ? M 

We may close these notes with a further allusion to 
American methods. A large illustration of the interior of 
the engine room at Pinkston is given in Sfeam Engineering, 
of Chicago, for May 15th last; the two Musgrave sets are in 
the foreground, the Allis engines being almost wholly con- 
cealed behind them, Yet the legend under the illustration 
reads **5,000-H.P. units in Glasgow Tramways Station; 
engines by Allis, Chalmers Co., Milwaukee ; generators by 


British Thomson-Houston Company." The article in which . 


this appeared was signed by an American writer, Mr. F. C. 
Perking. We cannot, of course, express an opinion as to 
the source of this unfortunate misdescription, but it is to 
be regretted that such errors should be allowed to occur— 
especially in connection with such a delicate matter. A 
correspondent informs us that the same sort of thing 
happened in a recent issue of Power—another American 
journal. 


REVIEWS. 


Modern Gas and Oil Engines. By FREDERICK. GRovEn, 
A.M.Inst.C.E. Third Edition. Manchester: The Tech- 
nical Publishing Company, Limited. 1902, 


The second edition of this work was issued in 1897, and 
in the five years since its publication considerable progress 
has been made in the manufacture and improvement of gas 
engines, more especially in regard to increase of proportions 
and the application of gas of low thermal capacity for the 
cheap development of power. The second edition con- 
tained 256 pages, while the present edition includes 372 
pages, so that besides bringing some of the chapters more 


up to date, a considerable amount of new matter has been’ 


introduced. 

We shall confine our remarks chiefly to the additional 
matter included in the new edition, as being indicative of the 
advances made in gas engine design and construction since 
the last edition. In the * types" of gas engines there has 
been added a description of the Gardner“ gas engine. In 
this engine eccentrics are employed for actuating the valves 
instead of cams, and the governor is of the inertia type. 
Simplicity seems to be the chief point, but this type would 
probably not be adopted for engines of large proportions. 

The Westinghouse gas engine has some pages devoted to its 
description, with several illustrations. This engine is of the 
vertical multi-cylinder type, the principal feature of novelty, 
perhaps, being the method of governing by increasing or 
diminishing the total volume of mixed gas and air admitted 
to the cylinder, while the quality remains constant as fixed 
by the attendant, Electric ignition is employed, and 
starting is effected by compressed air. The Westinghouse 
Company are said to be building engines of this type of 
1,000 ».H.r. 


The chaptet dealing with two-cycle engines is extended | 


by a description of the Oechelhaeuser engine. These engines 
are especially designed to use such gas as that produced in 
blast furnaces ; there are two pistons working in opposite 
directions in a long cylinder. Though there is an almost 
entire absence of valves, this advantage is obtained at the 
expense of a complicated crankshaft and side rods, with con- 
necting rods and crosshead to connect the back piston to 
the crankshaft, as well as a pump cylinder for the gas and 
air mixture on one side, and scavenging air on the other. 
This type of engine has been constructed up to 1,000 H. p. 
for use with blast-furnace gas. 

The section of practical analysis is extended by a description 
of the Orsat-Lunge gas analysis apparatus, which is specially 
useful and handy for analysing blast-furnace gas, and 
other similar mixtures, as well as products of combustion. 
While being fairly accurate, it is simple in manipulation, and 
does not require handling by a professional chemist. 

The extension of the chapter on Producer Gas," of 
course, includes the producer invented by Dr. Mond, which 
differs considerably from the more common type previously 
employed. This system allows of the employment of cheap 
bituminous coal slack for fuel, instead of anthracite or coke, 


but its fullest economy involves the. recovery of by-products, 


for which purpose considerable additional apparatus is required 
in the form of towers for the recovery of the ammonia, &c. 
While the thermal value of the gas given off is not higher than 
that from ordinary producers, it is more constant in quality, 
which is a very great advantage. The capital outlay upon 
this type of producer is very considerable, and it is said not to 
be economical unless upwards of 20 tons of coal is gasified 
per day. In the utilisation of this gas for power distribution 
purposes by means of pipes, of course the cost of conveying 
gas of such low thermal capacity, diluted as it is with 
nearly 50 per cent. of nitrogen, must be taken into account. 

The latest Lencauchez producer is described and illustrated, 
but does not appear to call for special mention; it has 
generally been applied to using poor French anthracite or 
non-bituminous coal. The air is supplied under pressure and 
water is admitted about 1 ft. above the fire bars ; it 18 fitted 
with tower scrubber and gas holder. 

We are surprised to find that more information has um 
been given regarding the large class of gas engines whic 
have been developed through the application of blast furnace 


ILE! 


Ut. 


"- 


re eT O 


vol. 61. No. 1,295, Szpremper 19,1902] THE ELECTRICAL REVIEW. 


498. 


. ——— — —— — 


gas to the production of cheap power. This gas, when freed 
from dust and moisture, has been found to be superior in 
many points to any generator gas. It is very constant in 
quality, and is available in such immense volumes that its 
utilisation has involved the design of gas engines of large 
power units, such as would never have been attempted while 
the available systems of gas generation were the only source 
of power. 

Though British ironmasters have not been so enter- 
rising as thoee on the Continent, there are some who 
ave availed themselves of this source of power, notably 
Sheepbridge Coal and Iron Company, Limited, who have 


provided the power for their pipe foundry and new furnace 


from gas engines, using gas from their blast furnace, and 
the Clay Cross Company with their gas-driven blowing 
engine, on the Thwaite-Gardner system, the Cochrane Com- 
pany with a Cockerill engine, and others. 

While for coal gas a piston speed of 700 ft. per minute 
is given as unadvisable to be exceeded (p. 181), poor gas of 
the blast furnace class allows of 800 ft., and instead of 
having a very high maximum pressure in the cylinder at the 
commencement of the stroke-up to 2°5 to 3°5 times the com- 
pression, a relatively high mean effective ‘pressure can be 
obtained with a maximum pressure only about twice that 
of the compression, thus reduging the excessive stress on the 
crankpin at the commencement of the stroke, which is 
chiefly expended in heating the main bearings, and, of course, 
necessitates a relatively smaller crankshaft to resist the 
twisting and bending stresses, Any gas, such as coal gas, 
coke oven gas, natural gas, or ordinary generator gas where 
steam is used, including Mond gas, is liable to pre-ignition 
if the compression is carried very far, while this is not the 
case with blast-furnace gas, as the proportion of hydrogen is 
so low. With small engines using coal gas, the limit for 
compression was something like 90 lbs., whereas with gas of 
low thermal value, as blast-furnace gas and Mond gas, 
the compression can be increased to 140 lbs. and upwards, 
with an accompanying increase in efficiency. 

Electrical engineers would have been pleased with more 


information on such points as cost of lubrication and . 


attendance compared with steam practice, reliability for con- 
tinuous running, repairs and upkeep, cyclic irregularity, per- 
formance when driving alternators in parallel, &c., but these 
points are not dealt with in detail. 

The dynamic gas producer described is a very good 
arrangement for manufacturers requiring small units of 
power, and will no doubt, prove an acquisition. 
chapter is devoted to acetylene gas. 

Separate chapters are devoted to Gas Engine 
Efficiencies” and * Entropy Charts Applied to Gas 
Engines,” which cannot fail to interest students in internal 
combustion engines. The development of the Oil Engine" 
has involved additional matter in this respect. Some 
interesting matter is given in regard to the development of 
the Priestman oil engine well worthy of attention by those 
interested in the subject, and the same may be said of the 
Hornsby-Akroyd oil engine. The Crossley oil engine and 
the Campbell oil engine have received further attention, 
including tabulated results of a test on the latter. The 
Gardner oil engine and the Diesel oil engine are 
described, and a chapter is added on “Oil Gas Engines,” 
while the Daimler motor has considerable additional matter. 

With *he exception noticed, this new edition is consider- 


ably advanced, and is probably the best book that can be put. 


into the hands of those interested in internal combustion 
motors. 


gi artes für den Dynamobat, 
Stuttgart: Ferdinand Enke. 


These form a complete series of working drawings of 
dynamos, alternators, motors and transformers, with their 
details, arranged in two parts, which can, we believe, be 
obtained separately. The first part, which is now in its 
fourth edition, deals with direct current plant, while the 
second, in its second edition, deals with single and poly- 
phase plant, | 

The author of this collection of drawings is the well- 


By E. ARNOLD. 


A new 


known head of the electrical side of the Karlsruhe Technical 
University, and the consulting engineer of several of the 
largest European firms; needless to say, therefore, the 
designs given have been selected with great care. They 
represent the standard practice of the best German, Austrian, 
Belgian, French and Swiss firms, and are thoroughly typical 
of ‘modern work. Each part consists of 60 scale drawings 
of machines, and of the detuils of the same, being for the most 
part accompanied by full dimensions and by the electrical 
data, They are all executed in the best possible style, on 
separate sheets, the printing being black lines upon a white 
ground ; the net size of each sheet is about 16 x 12 in. 

Each collection is prefaced by a very complete schedule, 
in which are embodied the leading dimensions of each 
machine, together with the magnetic and electrical data. 
In addition, in many cases, certain quantities have been 
worked out, which serve as a criterion of the sparking limit, 
reaction, or pressure drop, as the case may be; the 
schedule for Part I. has been made with special reference 
to the author's new treatise on ** Direct Current Dynamos,” 
to which excellent work those interested should refer. 

The two collections, accompanied by there schedules, are 
excellent, and should be obtained by every designer, for they 
are bound to be of considerable service. They differ from 
certain other collections, which have been published from 
time to time, in the fact that the designs in question 
represent up-to-date s/andard constructions, and that the fall 
information relative to them is given, so that the actual 
machines could be readily constructed from them, if desired. 
Prof. Arnold is to be congratulated on his efforts, and also 
thanks are certainly due to the many firms who have 
evidently given him a free hand in making use of their work- 
ing drawings, which embody the results of their experiences 
and latest ideas. 


CORRESPONDENCE. 


Sales: A Criticism with Supplementary Notes. 


Your article upon Sales —the commercial side of 
manufacturing as distinct from the actual manufacture— 
presents many points of interest to those engaged in present 
day commercial undertakings. Indeed, it opens up a fertile 
field for suggestion. It is one thing to produce, but quite 
another thing to sell, even where the article offered for sale 
may be of proved merit. 

There has been of late years nothing short of a revolution 
in workshop practice—in the conditions under which 
machinery and other goods are manufactured in this 
country. American methods in system and organisation—if 
not entirely, in part, at any rate, are being adopted ; and 
where new works have recently been laid down by old 
established firms, the equipment of the workshop on modern 
lines has received a very practical and intelligent apprecia- 
tion. 

Undoubtedly the conditions of manufacture are changing, 
and it is only the firms who are thoroughly up-to-date, and 
who are deliberately setting themselves to keep abreast of 
the times in practice and plant, that can hope to survive the 
competition which now exists among home manufacturers, 
not to speak of competition from abroad. It is such firms, 
alive to present-day needs, resourceful and enterprising, 
willing to adopt every recognisable advantage, who will 
achieve success. There are, of course, those who will continue 
to go the old way, acting as a sort of permanent drag or 
brake on the wheels of their own progress, and such must 
sooner or later come to grief. 

Now, while it may be necessary to the manufacturing side 
of a house to reform—and to reform with results—it is 
equally necessary to attend to the efficient organisation of 
the selling departments, and many of the newer firms, as 
you put it, are paying as much attention to the depart- 
ments dealing with the sales generally, as they are to the 
actual manufacture of the goods. 

I am assuming that the manufacturing department, with 
its shops laid out and run on modern lines, is producing 
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sufficiently cheaply for the open market to enable the com- 
‘mercial side of the house to sell in competition, for withont 
‘this a selling department, however well organised, however 
capable its officers, would be unavailing. 

A properly equipped organisation, actively canvassing for 
business, naturally costs money, and unfortunately economy 
sometimes is made at the expense of efficiency. That is, 
‘however, a very false economy. Very necessary, for example, 
in a commercia] firm engaged in the manufacture of dynamos 
and motors is an advisory staff such as your article suggests. 
‘There should certainly be those with full practical and 
technical knowledge whose duty it is to advise the intending 
‘purchaser in reference to the machine required for a particu- 
lar purpose, to point out the advantages of one type of 
machine as compared with another. But I question if, as 
-you remark, purchasers would expect to pay for this advice 
‘in return for any benefit they would derive. Indirectly, the 
supplier would benefit, for while the expense that such 
an staff would involve would add to the cost of sale the 
cnstomer—other things being equal—would naturally give 
the preference to the firm assisting him with such advice 
'rather than to the firm who does not. 

But wnile a properly equipped organisation makes it 
essential to have such a staff there are other features of the 
commercial side which demand attention, and if space will 
permit I propose to indicate these briefly. 

There should undoubtedly be in every large manufacturing 
firm what for the sake of a better title might be described as 
n pioneer branch, a creative department, suggesting from 
time to time new articles for the market, and directing its 
‘ingenuity to improving designs. This might be considered 
as belonging more properly to the works, though in that case 
euch a department would necessarily be closely allied to the 
selling part of the concern. This as part of a business 
system and organisation is one upon, which I might say a 
good deal, but considerations of space compel me to simply 
mention it, 

It goes without saying that a sine qua non to a large 
turnover is an effective supply department with an efficient 
system of distribution, but the cost of this should be kept 
within limits, | 

Then a great factor is advertising, which is one of the 
numerous ways of the American manufacturer in finding a 
market for the product of the workshop. This is not valued 
sufficiently over here, 

The importance of advertising cannot be over-estimated. 
‘Rather advertise, [ say, too much than too little. But there 
is all the difference in the world between a policy prodigally 
extravagant, advertising by fits and starts without rhyme or 
reason, and a clearly defined system of judicious outlay in 
advertising. = 
Ihe point I want to bring out is that no business can 
succeed without advertising. There are those who think 
that advertising is an extravagance. The idea is an 
erroneous one, and the firm which is guided in its policy by 
such an idea will sooner or later realise it to its cost. This 
is not the place to say how to do it, when to do it, or how 
not to do it. There are certain goods in which there is 
keen competition, that must depend upon continued pub- 
licity for continued sale. Have not many firms actually 
proved by experience in advertising a speciality that when 
the advertising expenditure has been curtailed, sales have 
dropped correspondingly * 

But beyond emphasising the importance of advertising 
little more can be said here. Advertising is a business in 
itself, and this, too, in a large undertaking involves an 
efficient staff. 

' Cataloguing, as distinct from advertising, must also find an 
important place, for it is well known that the catalogue has 
made some of our modern firms. | 

A great deal more might. be said with advantage. 
„Facts,“ says Emerson, are in the saddle and ride man- 
kind," and one thing is certain that only those firms who 
attend to the selling side of their business in these times of 
competition, and cultivate it, can hope for a ready sale for 
their products. 

I will end as I began, and saw that the subject opens up 
a fertile field for suggestion. | 


W. Young. . 


. Ponder's End, September 8th, 1902, 


Transmission of Electrical Disturbance, 


In reply to Mr. R. Kennedy’s letter in your issue of the 
5th inst., I purposely abstained from going into the 
question of the possibility of explaining the transmission of 
etheric signals, over the distances hitherto achieved, by the 
diffraction of the electric waves. Theoretically the problem 
may be stated as follows :— 

Given an etheric distance at a certain point of the earth’s 
surface, consisting of waves of given length polarised in the 
plane of the horizon, that is to say, with the direction of the 
electric vibration perpendicular to the plane of the horizon, 


to determine the amount of disturbance at any point of , 


the earth’s surface, assumed for simplicity to be a smooth 
sphere.—There is no doubt that theoretically there will be 
a resulting disturbance at any such point, but whether, in 
the case of the Poldhu experiments, the disturbance so 
produced would be sufficient, with the power employed, to 
affect the coherer at the distances attained bv Mr. Marconi 
is a question depending on the power employed, and on the 
disturbance required to operate the coherer, and at present 
I have no data at my disposal for attacking the problem. 
If I am in a position later on to say, something definite 
on the matter, I will, with your permission, send you a con- 
tribution, In the meantime I thought it might be of 
interest to point out the incorrectness of Mr. Kennedy’s 
assumption that the problem would be rendered easier by 
assuming the disturbances to be atmospheric. Quite inde- 
pendently of there being, as far as I am aware, absolutely no 
facts whatever which would even suggest the possibility of 
atmospheric waves affecting the coherer, a very much larger 
amount of energy would be required, as & much larger 
proportion of the wave energy is dissipated into heat in the 
case of atmospheric waves than in the case of ether waves. 
In Mr. Kennedy’s letter of your issue of the 12th inst., 
he suggests the example of a transmitting wire 1,000 ft. 
high radiating waves 10 ft. long ; the waves in this case, 


instead of being 10 ft. long, would be 4,000 ft., which is 


very much longer than that of any sound waves, with a 
corresponding increase in the amount of diffraction. 


G. W. de Tunzelmann. 


Electric Hoists. 


I have, as electrical engineer for a North country firm, 
been experimenting for six months with a small electric 
hoist. This hoist is worked by a 1 H.P. motor, geared by 
means of a viorm which drives a winding drum. The hoist 
has a run of about 15 ft., and is used for carrying a page 
of type from a linotype room in a newspaper office to the 
floor below, and vice vers. In order that tbis should be 
satisfactorily accomplished, the hoist must come down dead 
against two iron stops at the bottom, and ascend to similar 
stops at the top, cither with or without the page of type. 
The page of type weighs about 56 lbs. 

To make myself thoroughly clear on this point, I might 
say that the page of type is slid from the planed metal 
surface of the hoist on tc a planed cast-iron table, and zie 
vers. For this purpose it is absolutely essential that the 
hoist should descend to a dead level with the table, and 
ascend equally accurately to a similar table above, either at 
full load or no load. 

The enclosed eketch will give you the general working 
details of the hoist. So far my difficulty has been in ob- 
taining the necessary accuracy of level between the hoist and 
the table, on account of the variation in load. 

You will see on the accompanying sketch at the point 
marked 4, that I have an automatic two-way switch. This 
is worked by two adjustable strikers, one on the balance 
weight and the other on the table. This two-way switch 
works in conjunction with another two-way switch at B, 
which is turned over by hand to start the hoist in the 
reverse direction after the hoist has ascended or descended. 
In the armature circuit of the motor there is an automatic 
electro-magnetic brake at co. When the current is on, the 
solenoid lifts the brake off a pulley fixed on the motor sbaft. 
This allows the motor to run free, and the brake continues 
to remain off until the hoist arrives at the end cf ita travel. 
It thus automatically switches off at a, the brake falls on the 


a 


pulley of the motor and stops it almost simultaneously with 
the hoist's arrival at the iron stops. 


a To better this arrangement, twoair cushions have been fixed 
0 1 at the top and bottom, and these help to lessen the jar 
n P caused by the hoist coming too violently against the iron 
pe tow F | 
I think I have now put you in possession of the general 

T facta, but in order that you should thoroughly understand the 
d trouble that ensues it will be necessary to give you a few 
MCN figures :— | 
TE pars the first place the balance weight is heavier than 
dex tile hoist, eo that the hoist in ascending empty will go up of 
tits own weight, and take very little current. This will, of 
i em course, cause the magnetic brake to hunt slightly, as only a. 
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mall current passing through the solenoid is not sufficient 
bo üft the brake clear of the pulley. The brake, therefore, 
^ obliges the motor to take more current, this lifts the brake, 
3 but only for a short period, after which it falls again, and 
„ this process is repeated till the hoist arrives at the top. 
We will now take the case of the hoist rising to the 
- top with a page of type. Under these conditions the hoist 
z will be considerably heavier than the balance weight, and in 
© order to drive the motor the current required will be about 
. SSampercs, This is amply sufficient to keep the brake 
entirely in the “ off ” position. In this case it is possible to 
adjnst the strikers so that they always work the same. 
Under the former conditions (I) this is not possible, the 
>-  Teason being that if the brake has just fallen it somewbat 
^ checks the speed of the motor, and possibly before it lifta 
again the current may be cut off, and the hoist will come to 
^ standstill short of the stops. In descending, the same 
conditions apply :— | . 
IIL—The hoist descending empiy requires to be pulled 
down, and takes about 3 amperes. T 
IV.—The hoist descending with a page of (ype, falls of its 
own weight, and the hunting again ensues. | 
; ln mite of the above difficulties, we have by means of a 
| light, permanent brake, been able to obtain somewhat better 
ung, Which is only what might have been expected, the 
reason being that the striker can be set to knock off the 
current about half an inch from the top, and the brake, 
ing actually on at the time that the current is cut off, 
stops the hoist at almost identically the same level at all 
onda, This last arrangement is not, however, perfect, and 
18 objected to by the consulting engineer on the ecore of a 
waste of power, He also considers that the maguetio brake, 
being his idea, could be made to work perfeotly, at the same 
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time omitting to point out how the running of the same 
may be obtained. a Be 
. If any of your readers are able to suggest any methods of. 
improvement, I should be glad to read of them in your 
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ELECTRICAL PATENT CASES, 1901-1902. - 


In the legal year which bas now closed there have been 
several patent cases before the Courts closely connected with 
the electrical industry. A patent case is, to some people, a 
very dry and uninteresting affair, but this isa very erroneous 
view to take, Leaving out of consideration the parties 
fighting the action, who must obviously be keenly interested, 
as the result, one way or the other, may have important 


. Consequences for them and for their businesses, we may show 


that everyone connected with the electrical industry, or 
interested in the applications ef electrical science, will find 
it profitable to follow intelligently the proceedings in these 
cases, Engineers are not always familiar with the history 
of the different branches of the science, yet a knowledge of 
this history is of great value, as it enables the student to 
understand each step of progress that has been: made, and 
fixes his ideas on the subject. Now an important patent 
case almost always réveals the history of the particular sub- 
ject discussed, for the defendants set up as anticipations 
earlier specifications, revealing, it may be, the nucleus of the 
later invention without ita details, or, at any rate, showi 
what had already been achieved in the field which the - 
plaintiffs desired to cover by their patent. Thus there is 
usually something electrical to be learned, quite apart from 
the legal aspect of the questions at issue, which may only 
interest lawyers. In what follows, we propose to give a short 
description of the electrical patent cases of the legal session, 
1901—1902, not entering into detail on any one case, as 
full reports may be found in our columns for the past year, 
but treating them generally, and summarising the results of 
the year's litigation. 

Melers.— In various departments of the industry has liti- 
gation arisen. 


that the plaintiffs were allowed to bring additional evidence 
at the second trial, and in some respects it was amusing, as. 
some of the learned counsel seem in this case to have got 
slightly “out of their depth” in dealing with the electrical, 
principles involved in & motor meter with eddy-current 
brake, and were thereby led to make somewhat extraordinary 
statements. Take, for example, the following quotation 
from the speech of a learned K.C. on behalf of the plaintiffs, . 
as it was reported in our columns. He was discussing the, dis- 
tinction between a current meter and an energy meter. 
It was obvious to everybody that if you had one of your 
forces constant, that is, one of the two forces that produced 
rotation there were two fields, the armature field and the 
magnetic field—the way in which the rotation was got was 
by the inter-action of these two lines of force which went in 
opposite directions and produced a torque, making the thing. 
go round. That field was only produced by current and not 
by pressure. The voltage had no effect upon the field. 
The only way by which the magnetic field was produced was 


by the flow of current along a wire or in a magnet, so that 


in one of those inter-acting parts you had current flowing. 

and in the other inter-acting parts you had What was called 

a shunt current g. It was quite obvious that if one 

of those parts was functionally constant, that is to say, Qon 
mE i " E 
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stant because the machine made it a constant factor, what- 
ever the current that went through it you would get one 
vàfiánt multiplied by one constant. Tha‘ could only give 
voi current, because energy was the multiplication of cur- 
rent by pressure. If you wanted to get at that, this being 
on the 5 that you wanted to measure variation of 
energy, and these being variante, you must have both inter- 
acting parts of your machine parts which would interact 
as two variants, and not one as a constant and one as a 
varjaut; That was an energy measurer. Now, then,’ said 
his learned friend, ‘ our meter is just the same; if you put 
our meter on a circuit, a constant field is destructive.’ If 
their Lordships would excuse him putting it in that way, it 
was dreadful nonsense." 

Les, it is dreadful nonsense, and we are not surprised to 
find Lord Justice Romer beginning his judgment with these 
words :—“ This case has been argued by the learned counsel 
on behalf of the plaintiffs at great length and with much 
detail; the effect of their discussion of minute points arising 
in the case, coupled with the many difficulties involved in their 
elaborate consideration of electrical and magnetic laws, has 
been, in oar opinion, somewhat to obscure an otherwise 
fairly simple and intelligible case." In fairness to counsel, 
however, we must admit that we do not often find them as 
much at sea as in this instance. Some of them have a sound 
knowledge of electricity, both in theory and practice, and in 


most cases there is little to find fault with in their technical 


explanations to the Bench. 

The plaintiffs’ line of argument was that Hookham had 
invented a type of magnet, practically permanent, having 
large polar surfaces closely fronting each other so as to form 
a narrow slit in which the eddy-current disc revolves, and 
that he was entitled to a broad claim to every permanent 
magnet of this type used in this way. The defendants’ con- 
tention, on the other hand, was that Hookham’s claim, if 
valid at all, was limited to compound or built-np magnets, 
which were not used by defendants. This contention was 
upheld by the judges of the Court of Appeal, who thus 
simply confirmed Mr. Justice Farwell's decision, without 
giving any judgment on the validity of the Hookham 
patent. They asserted, however, that if the wide inter- 
pretation was to be put upon Hookham’s claim in this 
respect, it would be difficult to maintain its validity, in 
view of the writings of Marcel Deprez put in by defendants, 

The other meter case was that of Ferranti v. British 
'Thomson-Houston Company, the hearing of which extended 
from November 13th to November 18th, 1901. The question 
of the distinction between an energy meter and a current 
meter was again raised in this case, and the learned judge in 
fact based his decision upon this distinction, quoting, in 
this connection, some expressions used by Mr. Ferranti 
himself in an earlier case. “You cannot," said Mr. 
Ferranti on that occasion, make an energy meter into a 
current meter. It will not register current. You cannot 
prevent it from being a true measurer of the energy—a very 
big distinction indeed.” The Ferranti and Thomson- 

Houston types of meter are too well known to require 
éxplanation here, and, for the purposes of this case, what 
i$ specially to be kept in mind is the different arrangement 
of the starting coils in the two meters. The first type is a 
quantity meter, and has its starting coil in series with 
the main current; the second is an energy meter, 
dnd: has its starting coil in series with the arma- 
tare coil, which is a shunt across the mains. The 
Jehrned judge, Mr. Justice Swinfen Eady, held that there was 
no infringement, so that it was not necessary to pass judg- 
ment on the further question of the validity of the Ferranti 

tent. Thus in one year the Thomson-Houston meter has 
uocessfully resisted two attempts to bring it within the 
dmbit of patents for other types of meter. 

Dry Cells.—1n the case of Patent Exploitation, Limited, 

v. Siemens Bros. & Co.. Limited, we have a trial of a some- 
what different kind. Here there was practically an admis- 
sion of infringement, and the real issue was the novelty of 
the invention dlaimed by the plaintiffs, ^ The invention was 
described in the specification of Hitchcock's Patent, 

b. 1,110, 1890, for “an. improvement in palvanio 

itteries.” It was claimed that, although the principles 
involved in gélvanic batteries were well known in-1890, the 
patentee had made an invention in applying those principles 


in a particular and effective manner, resulting in the pro- 
duction of a dry cell, whieh was a great improvement on 
what had hitherto been made. In this battery, according to 
plaintiffs’ argument, the liquid element is removed and 
replaced by an excitant in the form of a paste stiff enough to 
keep its position and damp enough not to shrink; and, 
secondly, there is a two-layer element, the inner layer 
having an excitant which conduces to conductivity. The 
depolariser must not diffuse through the excitant, and it 
must be pulverised, as in a fine dust there is a large surface 
exposed and the hydrogen gas is more fully taken up. Mr. 
Justice Buckley in his judgment traced the earlier history of 
the subject, and found that the only points of novelty which 
could be pointed to were—(1) the absence of diaphragm 
between the two pastes—if that were a novelty ; and (2) that 
the depolarising layer was to be made of materials capable of 
being, and which were, pulverised. On the first point, he 
held that there was no novelty, as earlier patentees had 
abolished the diaphragm, and indeed the evidence showed 
that this was a point of no substantial importance; and as 
to the second point, he found that the patentee neither told 
the world in his specification that pulverisation was necessary, 
nor did he claim it as part of his invention. The claim 
appeared to Mr. Justice Buckley to be much too wide, and 
he therefore declared against the validity of the patent for 
want of novelty. We have in this case another example of 
the necessity for a patentee to take the greatest care in 
formulating his claims. It was admitted that the dry cell 
of the plaintiffs was very useful, and that there had been 
large sales; but utility is not of itself sufficient, and by 
claiming more than the patentee was entitled to, the patent 
righte have been lost. Had the decision been in favour of 
the plaintiffs, Messrs. Siemens would have been heavy loser, 
ax their dry cells also are in great demand. 
Electro-plating.—The next case does not call for lengthy 
notice, as the electrical principles involved are well known. 
This was the case of the Electrolytic Plating Apparatus 
Company, Limited, v. Holland, and its main interest lies in 
the fact that the defence raised the question of “ prior user." 
It was alleged by the defendants that an apparatus similar 
to that of plaintiffs had been used before the date of the 
patent sued on, for coating rifle bullets with nickel This 
was not denied by the plaintiffs, who, however, asserted that 
it was merely an experimental user, and that there had been 


no publication to the world. This apparatus had been used 


in a room to which the public might have obtained access, 
but they had no business there, and no one was called to 
give evidence that he ever was there. The person who had 
made and used the apparatus gave evidence, and so did some 
of his employés, who had learned of the apparatus in their 
capacity as servants of the experimenter. Mr. Justice 
Ridley held that this did not amount to prior publie user, 
such as could rob the plaintiffs’ patent of ite validity. 

Rail Bonds.—In W, T. Glover & Co, Limited, t. 
American Steel and Wire Company, tbe plaintiffs, a 
assignees of Edmunds's Patent, No. 8,119, 1893, for 
** Improvements in the formation of solid ends on flexible or 
compound electrical conductors,” sued the defendants for 
infringement of this patent by manufacturing rail bonds 
The plaintiffs’ copper bond is produced by “ burning on "— 
that is, the ends of the wires or strips of the conductor are 
placed in a mould of the form and size which the solid 
ends are to have ; hot copper is then run into the mould, and 
ron out again through an outlet hole, thus removing the 
“chill” from the wire. The outlet hole is then closed, the 
mould filled, and fusion takes place between the ends of the 
wire and the terminal. The defendants maintained that 
their process of manufacture was quite distinct, a8 they 
forged their terminals out of a cylindrical piece of rolled 
copper, and the junction was made by welding. Mr. Justice 
Farwell could see no sort of invention at all in the process 
covered by plaintiffs’ patent, as all the steps were well 
known at the date of the patent, and with reference to the 
infringement he said, * Welding as applied to copper Wa 
unknown at the date of this patent, What the defendants 
do is to weld." 
~ Electric Furnace-—The ` chief interest in the case of 
Acetylene IIluminating Company, Limited, v. United Alkali 
Company, Eimited, does not lie in the application of ele 
tricity to the manufaeture of calcium carbide, but in a purely 
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technical point in the law of patents, which was incidentally 
raised. It will be remembered that under Section 103 of the 
Patents Acts, 1883—1888, an inventor who has taken out a 
patent in America or other foreign country may apply for an 
English patent under this section within seven months, and 
he will thereby obtain priority over any similar inventions 
patented in England during the interval between the grant 
of the foreign patent, and that of the English patent. In 
this case Willgon’s patent for the manufacture of calcium 
carbide was taken out in this country more than seven months 
after his American patent, and not. under Section 108. In 
the interval Moissan had published a paper in this country, 
. on which the defendants wished to rely as an anticipation of 
Willson's invention. The Court held that they were entitled 
to do so, a8 Willson’s patent, was not protected under 
Section 108, application having to be made under that rule 
within seven months. The electrical part of the case con- 
cerned the types of furnace used by the two litigants. 
Willson in his specification said he employed a suitable 
electric furnace “such as a Siemens arc furnace.” The 
defendants used not an arc but an incandescent furnace, and 
the learned judge found there was no infringement, and that 
‘in view of Moisean’s publications plaintiffs’ patent was 
invalid. | | | | 
. Fuse Bores.—Our last case refers to fuse boxes, and is an 
interesting example of a very “thin” patent being upheld 
by the Court. The Reason Manufacturing Company sued 
Ernest F. Moy, Limited, for infringement of their patent for 
“ Improvements in fuse boxes for electricity supply mains." 
The invention consists simply in arranging the covers of a 
pair of fuse boxes, placed side by side, so that when one is 
open the other must be shut—in short, a simple interlocking 
device. The defendants alleged want of novelty, want of 
utility and want of subject-matter, and they relied on the 
user of interlocking apparatus in signale, &c., and on the 
common knowledge that in certain positions doors interfered 
with one another in opening. It was undoubtedly a case 
where the subject matter for invention was very “thin,” 
although with regard to the statement about doors given 
above, it might certainly be said in the patentee’s favour 
that people usually try to avoid having their doors so placed 
as to interfere with one another, and that he had turned to 
account what was under other circumstances a nuisance. 
The Court upheld the patent, finding that there was inven- 
tion, though certainly not great, and though it might strike 
one as just one of those things any fellow might have 
thought of.” 
This completes our survey of the year’s electrical patent 
litigation. It will be seen that, on the whole, it has been a 
year for plaintiffs in actions, as in the majority of cases 
defendants have been successful. For some of the plaintiffs, 
however, matters are not so bad as they might have been, as 
although they have not succeeded in proving infringement, 
they have not had their patente declared invalid. No doubt 
we will hear again of some of these cases, as they will be 
taken to the higher Courts. In an important patent case it 
is very seldom that the parties rest satisfied with the 
decision of the Court of first instance, and it is very 
common to find them going to the House of Lords. 
Nodoubt they only stop at that point because they can 
go no further, 


———————— 


RE-HEATING OF INTERMEDIATE 
RECEIVERS. 


Pror. WkrGHTON has done a good deal of experimental 
work with the engines at the Durham College of Science, 
and, so long as it is remembered that his conclusions are 


drawn from results given by a certain engine, his experiments 


are of considerable interest. 

Hig engine is à quadruple expansion engine, but in these 
trials the first and third cylinders were not used. The. 
working cylinders were of a diameter of 7 in. and 154 in. 


by 18 in. stroke, and a heater of 30 sq. ft. of tube surface 
was employed, steam of boiler pressure being admitted inside 
the coil. The only difference in the trials was the use of 
steam in the coil or its disuse, and ten trials were made in 
all, being five with re-heater steam and five without, at 
powers of from about 24 to 196 B.H.P. In every case the 
total steam consumption per B.H.P.-hour was less by about 
half a pound without the re-heater. At the same time, the 
re-heater gave from 3 to nearly 6 B. H. P. extra power 
with the same cut off, the engine running from seven 
to nearly three revolutions per minute faster. But the 
total condensation of steam in the re-heater coils was 
greater than the condensation in the receiver, which it 
was designed to prevent, and the condensation in the 
receiver was only about halved. Thus the total condensa- 
tion with re-heater coil in use was very much greater than 
withont steam in the coil. 

The total water per hour was greater in every case with 
the steam in the coil, and the mechanical efficiency of the 
engine was in every case less by about 2 per cent., a result 
that seems rightly attributable to the friction of the L.P.- 
piston when running drier. If this be so, one is inclined to 
ask whether the lubrication should not rightly have been 
improved, and whether, with superheated steam, there is not 
considerable loss due to friction. 

Thermo-dynamics may not have much to do with the 
economy of the steam engine, but it does point to its being 
wrong to add heat to the working fluid at any temperature 


. less than the maximum. 


It has long been gravely doubted by practical steam 
engineers whether jackets on the L.P. cylinder are not worse 
than useless. 

In these trials the engine ran as it pleased, with a fixed 
cut-off, and as the re-heater added to the mean pressure and 
speed of the engine, this was enabled to swallow so many 
more charges of steam. We should have liked to see the 
engine run more nearly under actual conditions—that is, 
with the governor in gear, so that the normal speed would 
have been attained more nearly, or even exactly, had a 
supplementary governor been in use. It is not really a 
practical test to endeavour to find the effect of & re-heater 
with a fixed cut-off. 

The tests show one thing, namely, that by adding heat at: 
& very unfavourable point, an engine will run faster, will 
secure a higher mean pressure, and will do more actual work 
in B. H. b., even if at less mechanical efficiency. This may be 
the Professor's idea of running a test under identical con- 
ditions, but we venture to suggest that practical conditions 
have not been met, and it is possible that different conclusions 
might have been drawn, though the difference would, perhaps, 
have been trivial. Still, they would have shown more 
accurately what might be expected in actual practice. 

The steam per I.H.P.-hour showed very little difference 
in auy case, and at the lowest power, was actually a trifle 
less with steam in the heater coil, but generally it ma 
perhaps be fairly concluded that re-heaters are not wort. 
their money. 

The vacuum was kept as nearly constant as possible in 
each pair of trials, but no further information is given on 
this poirt. | 

Experimental engines are not always built on practical 
lines, There are several American engines at work in this 
country that have re-heaters. The Allis engines at Glasgow 
tramway power station have them, and so have the Mus- 
grave engines, but of a different type. It would be of 
interest to have it ascertained if any or all of the appa- 
rently higher economy of the American engines could be 
explained as an effect of re-heating on better lines. 

The Durham College engines are very small, and it remains 
to be seen whether large engines would obey the game rules, 
as upon this would depend whether the latter could be 
made still more economical by adding to them re-heaters, 
when these have not been fitted, and vice versa. 

The general table of results in the paper seems to us to 
point to the benefits of- draining between cylinders rather 
than re-heating. Considering that even with re-heaters the 


indicator cards showed from 30 to 40 per cent. of water at 


cutoff in the L.P. cylinder, we confess to being a little 
puzzled by the loss of mechanical efficiency. The tests are 
interesting, if a trifle inconclusive. | 
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LEGAL, 


In re MAzaBRON ELECTRIC LIGET Company, LIMITED, (RICHARD 
| v. THE CoMPANY). 


IN the High Court of Justice on Wednesday, September 17th, the 
above matter came on befcre Mr. Justice Swinfen Eady, sitting as 
Vacation Judge. This was a motion by the plaintiff, Richard, a 
debenture holder, and also a judgment creditor of the company, 
for the appointment of a receiver and manager, and also for an 
account. 

Mr. Robertson appeared for the plaintiff, and Mr. G. E. Tyrrell 
for ihe company. 

Mr RoBERTSON said the plaintiff was the holder of five deben- 
tures of £20 each in the defendant company, which was incorpo- 
rated in 1893 for the purpose of establishing a system of electric 
lighting for the town of Mazarron, in Spain, under a concession 
dated September 6th, 1892, for 50 years, and the company was now 
working that concession. About the same time the company issued 
a series of debentures—250 first mortgage debentures of £20 each 
of which the plaintiff held five. By the conditions endorsed on 
the debentures the company was to redeem at par an aggregate 
amount of at least £200 on January Ist, 1899, and every suc- 
ceeding January 1st. The principal moneys were to become payable 
in full in the event of the company being in default of payment of 
interest for a period of six mouths, or an order being made for com- 
pulsory winding-up. The evidence was tbat the defendants had 
committed a breach of the conditions in tbat it did not redeem in 
1902, or at all, debentures to the extent of £200, and the plaintiff 
asked for the appointment of a receiver and manager. 

Mr. TYRRELL submitted that the appointment asked for was un- 
necessary and inexpedient, and said that in December, 1901, the 
plaintiff, who had been the secretary, was dismissed by the 
directors. 

His LonpsHriP said that Richard was an unsatisfied judgment 
creditor. 

CouNSEL submitted that had nothing to do with the present 
application. Plaintiff had been paid the whole of his interest ; he 
made no application to the company, but simply started his action. 

His Lonpsuip said there must be the ordinary order referring the 
matter to Chambers for the appointment of a receiver and manager. 

Mr. RobERTSON asked that the receiver might be appointed to act 
forthwith, because if the company were in default in supplying light 
for 10 days, the whole concession went, and the substratum of the 
company would be lost. He wanted the receiver to telegraph out at 
once to a servant of the company in Spain intimating his appoint- 
ment by the Court, so that arrangements could be made for the con- 
tinuance of the electric light supply. 

His LonpsuiP said he would appoint Mr. Hussey as receiver and 
manager, and for any directions he required he could apply at once 
to a judge in Chambers, no notice being necessary for that. 


Re BRITISH Power, TRACTION AND Lionmisa Co., LTD. 
i (PETITION or L. HANNEN). 


In the High Court of Justice on Wednesday, 17th inst., the above 
matter, which was an application by acreditor for an order for the 
compulsory winding up of the company, came on before Mr. Justice 
Swinfen Eady sitting as Vacation Judge. 

Dr. NAPIER said a petitioner was a creditor for £250. On the 
previous afternoon five aflidavits had been served, and in order 
to answer these he (counsel) had to apply that the petition should 
stand over for a week. 

Mr. KENYON PaRKER said he appeared for the company, and he 
asked that the petition should stand over for two months, in conse- 
quence of a resolution which had been unanimously passed ata 
meeting of shareholders, of which all the shareholders had notice. 

Dr. Napier said it was precisely on these facts that he applied 
that the matter should stand over. 

Mr. KENYON PARKER said there had also been a creditors’ 
meeting, at which the facts were put forward, and it was pointed 
out that unless fresh capital could be secured the company must 
Btop. A resolution was put to the meeting that the matter should 
stand over. 

His Lorpsuir asked if the petitiorer had had an opportunity of 
meeting these aflidavits? | 

Mr. Kenyon PARKER said he could not tell that. 

Mr. ERAMWELL Davis, K.C., said the affidavits were filed two 
days ago. ' 

His Lorpsuip raid that if the application that the petition should 
stand over for two months depended upon these new affidavits, he 
could not act upon if, as the petitioner had had no opportunity of 
meeting them. The matter must stand over for a week. 

Subsequently, Dr. NArIER intimated that he and the otber side 
had arranged that the petition should stand over until the first 
petition day after November 17th. 


Ne Tug UNIVERSAL MicBoPHONE Company, LIMITED, v. NyR 
AND ÁNOTHER. 


In the High Conrt of Justice on Wednesday, the 17th inst., there 
stood in the list for hearing before Mr. Swinfen Eady, Vacation 
Judge, two motions as above, by the plaintiff company asking for 
injunctions agẹinst the defendants to restrain them 
patents, „ $a 


ae. 


Mr. Houston, who appeared for the applicants, said the 
defendants had filed affidavits though they did not appear, and they 
had undertaken meanwhile not to deal with the patents which were 
the subject of the action; and that being so, he (connsel) wag 
willing that the motions should stand over for a week. 

His Lordship assented. 
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BUSINESS NOTES. 


Electrical Wares Exported, 


WEEK ENDING SEPT. 17TH, 1901. | WEEE ENDING BEPT. 16TH, 1902. 
Aden. Teleg. mat. . Value £50 Alexandrie .. oe .. Value £43 
Amsterdam .. € $3 .. 385 Amsterdam.. . . . . 168 
Beira. Teleg. mat. és .. 108 Bombay  .. "E a . 2 
| $i Teleg. wire .. „ 1710 


Bombay 459 

Brussels es oe 28 .. 120 Buenos Ayres T T 140 
Buenos Ayres  .. "T .. 619 | Cacutaà .. .. oe oe 568 
$i Teleg. cable .. 1744 Cape Town. 'Teleg. mas. $866 
a Teleg. mat. 105 | Chanrel Islands .. we , 317 
Caloutta .. .. .. 4,324 Christchurch «„ „ G 
LET Teleg. wire ee ee 208 | Colombo ee ` ee [EJ ee 108 
Cape Town .. sa s .. 2,788 Durban is eo 7505. 0 5$ $409 
$5 Teleg. instruments  €95 ' 5 Teleg mat. . 8,156 
Chinde ‘ie is z. .. 96 East London E oo 0 1,41 
5 Teleg. cable ee ll i Flu-hing ee M æ. R 
Christiania .. a .. 177 Gothenburg. Teleph. cable .. 219 
i Teleg. wire "s 70 Humburg. Teleg. mat... eo 800 
Colombo ..  .. A 82 55 Melbourne n oo „ 108 

Copenhagen. Teleg. wire SQ 56 | New York .. xc iiw: S 
Delagoa Bay T is í 40 North Atlantic. Teleg. cable.. 2,500 
Durban ° as es . 515 : Oporto - v ce” de. 0 


East London ýs = "S 48 ' Otaso., ES as we » A 
- Teleg. mat. .. .. 281 | Port Elizabeth n 86 
Hamburg. Teleg. mat. ee ee 200 Shan. hai ee ee ee ee 400 


Hong Kong .. << 23 21 Btockholm .. sà æ. 5. B 
Karachi. Teleg. mat. .. „ 665 } Teleph. cable . 161 
Lyttleton se .. ee « 985 Sydney 
Melbourne .. m Pis ee 131 Yokohame .. vs ae e+ 04816 
Port Elizabeth .. .. of 17 

Rio Janeiro... T 24 ae 68 

Rossrio 25 


Rotterdam. Teleg. wire es 
Bhanghai .. P ee .. 151 
Singapore. oe is oe 72 
Stockholm. Teleg. wire.. «s 76 
Bydney vs os T oe 486 
Tokio.. VÀ T T . 136 
Wellington ee ee e. oe 
Yokohama .. .. ef 700 


Total 414.712 Total 816,921 


Foreign Goods Transhipped. 


Caloutta. Elec. parts .. Value £64 Gothenburg. Elec. appa. Value £906 
Durban. Teleph. wire .. ve 76 
Perth. Elec. supplies .. . 85 


Total .. £175 


Patent Amendment Abroad.—Mesers. Edward Evans 
and Co., consulting engineers and patent agents, of 27, Chancery 
Lane, W.C., write to us as follows :— 

It will be of considerable interest to manufacturers to know that on Bep- 
tember 14th amendments of importance will take effect in all the States of the 
Conve: tion, that is to ray, in Be gium, Denmark, Fiance, Italy, Japan, Nether 
lands, Norway, Portugal, Sweden. Switzerland, Tunis and United States. i 

‘Lhe principal amendments taking effect are as fol ows :— 

(a) The priority granted to a; plicants for patents, designs, or trade marks, in 
any of the S ates of the Convention shall be 12 munths for patents, and 4 months 
for designs or trade marks, reckoned from the date of the application in the 
Btate in which the applicant is domiciled. 

(^) The patents »pplieu for in any of the States of the Convention by persons 
entitled to the privileges thereof shall be independent in durstion of patents 
obtained for the same invention in other States, whether parties to the Con- 
vention or not. 

(c) No patent applied for under the Conventicn shal] inour forfeiture for ron- 
working until the expiration of a minimum period of three years from the date 
of application. 

The extended period of priority given to applicants under the Convention 
has been granted in Great Britain since January ist, 1902, by the amending Act 
that came into force on that date. 


Premier Gas Engines,—Commenting with approval 
on our leader on “ British Power " of last week, Mr. J. H. Hamilton, 
of the Premier Gas Engine Company, Limited, writes:—' It may 
interest youto hear that besides the 250-u.P. gas engines of our make 
which you describe in the same number, in connection with Mesert. 
Smith, Parfrey & Co.’s works, we have supplied another of the same 
size for rope-driving a dynamo, which supplies current for motors in 
a factory ; two of the same size direct coupled for motor-driving and 
electric lighting; a 600.1. f. . engine for motor driving; two engines 
of 150 HP.,and one of 200 H.P., each direct coupled for motor 
driving in engineering works; and have in band three engines of 
150 K. p., and two of 250 k. p. direct coupled for motor driving and 
electric lighting, besides many engines of smaller sizes, direct 
coupled or driving by rope or belt. The above are all for running 
with producer gas, but we have three engines of 320 H. P. each in 
hand, to ron OD blast furnace gas and drive dynamos (by ropes) 
supplying current for electric light and power. All these engines 
are for English and Scotch firms, and we have not mentioned tba 
numerous cases where our large engines are used for driving 
dynamos for electric lighting only, and for electrolytio work." 


American Electrical Exports,—The esporte of eleo- 
trical -from the United States of America for the 18 
months ending June, 1902, were valued at 26,879,746, as compared 
With £5,812,716 for the same period the previous ear. 
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C2Preston Polyphase Machinery.—Messrs. Dick, Kerr 


and Co. have recently standardised a complete series of alternatiug: 


current machinery, including three-phase generators and induction 
motors; but it must not be thought that their contracts for alter- 
nating machinery comprise only three-phase, for we ‘earn that they 
are making a large two-phase generator for Fulbam and single- 
phase alternators for the Bexley District Council. The stator 
frame is of cast-iron, built in two halves, which are securely bolted 
together. The frame is so designed as to permit complete ventila- 
tion of the laminations, while at the same time securing ample 
rigidity. The lower half of the frame is provided with feet, which 
rest upon the foundation bedplate. In the larger machines the 


Fic. 1. 


lower half is provided with a special screw, which will permit the 
stator frame to be racked over to such a position as to leave 
the rotor completely exposed. The stator core is made of thoroughly 
annealed soft iron laminations, well insulated from each other; the 
iron composing the lamivations is of a special composition, which 
has been arrived at after a great number of experiments, one of ita 
chief advantages being that it prevents any appreciable increase of 
the hysteresis losses after the machine has been running for some 
time. The laminations are held in position in the frame by means 
of bolts. The stator coils are former-wound, embedded in 
rectangular slots, and held in position by wooden wedges. The 
special arrangement of the connections between the stator coils 
permits of their being easily traced and located. The general 
design of the stator frame and its parts is shown in fig. 1. The 
coils are protected outside the laminations by means of a cast-iron 
shield, cast in sections and bolted to the frame, this being easily 
removable. The shield is perforated, so as not to interfere with the 
ventilation of the winding; it is shown in position in flg. 3. The 


Fra. 2. 


rotor spider is made of best quality cast-iron of strong and ample 
design; the hub is provided with a flange for bolting to the engine 
fly-wheel, and is accurately bored to gauge and key-seated. It is 
pressed on the shaft by hydraulic pressure. On the spider 5 
dovetailed laminations are secured by means of machined bolts an 
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cast-iron flanges, and are then ready to receive the pole-pieces. 

Ventilating spaces are provided in the laminations and spider, thus 
permitting the maximum amount of cooling of the field coils The 
rotor shown in fig. 2 differs slightly from the standard practice in 
that the coils are mounted ona steel rim. The pole-pieces are 
made of laminated steel, held together between two steel end 
plates. Tbe upper part of the pole-piece is of a T-shaped con- 
struction, so designed to hold the field coils firmly in position. 
The lower part of the pole-piece is dovetailed for fixing on the rim 
of the rotor, and is held in position by means of keys. The removal 
of the field coils is effected by sliding the pole-pieces from the 
dovetailed groove parallel to the shaft, without disturbing any other 
part of the machine. The design and shave of the pole-piece, 
moreover, gives a distribution of the lines of forco in the air gap, 
auch as to produce an approximately sinusoidal E. M. F. wave. 
When the excitation voltage permite, the field coils are wound 


Fra. 3. 


with a singleilayer of copper strip, wound edgewise, and insulated 
between the turas by means of a specially prepared fibrous insula- 
tion. The external surface of the windiogs is left bare, being pro- 
tected by insulating varnish only, thus allowing a rapid cooling. In 
the testing of the machinery the field windings of the rotor are 
subjected to an insulation test of 2,500 volts alternating current 
between the coils-and the frame. The windiogs of the stator are 
tested with from two to three times their normal voltage, accordiag 
to the size and voltage of the machine. The portions of the 
machine illustrated berewith form one of a set of machines which 
are being made for the Portsmouth Corporation and the Horndean 
light railways They comprise four motor-alternator sets, a com- 
plete view of one being given in fig. 3. Two of these sets will be 
placed in the generating station of the Portsmouth tramways, 
three-phase high-voltage current being transmitted to a sub- station 
on the Horndean light railway system. At this sab-station the 
alternating side of the combination will become the motor, 
continuous current being taken from the otherend of the machine 
direct into the line. The effective capacity of this machine is 
250 kw. Some recent tests made on these sets showed that the 
temperature riso after six hours’ ran was 39° F. on the stator core, 
and about 70° on ths field. 


Bright's Light and Power, Limited, v. Wingtield. 
—In the High Court of Justice oa Wednesday, September 10th, 
Mr. Justice Swinfen Eady, sitting as Vacation Judge, delivered a 
considered judgment in the above matter. His Lordship said the 


.motion in tne matter was one on behalf of the Bright's Light and 


Power, Limited, for an order that the name of the plaintiff compauy 
might be struck out, an order made that the action should be stayed, 
and that the solicitors, Messrs. Marshall & Marshall, who issued the 
writ, should be made to pay all the costs of the proceedings. The 
short point involved in the motion was as follows: — The writ in 
the action was issued on August 6tb, 1902, and the action was said 
to have been authorised to be brought at a board meeting at which 
there were present Mr. F. R. Bright, Mr. Vidal and Mr. Moreno, 
three persons claiming to be directors of the company, and alleging 
that they, together with a Mr. Otto Semmelhaack, constituted the 
only directors of the company. The validity of their appointment 
as directors was not seriously said to be established. It depended 
in the first instance upon a resolution purporting to be passed at a 
general meeting held on January 10th, 1902, which purported to 
remove from cffice the existing directors, except Mr. Moreno aad 
Mr. Pollard (who appeared for the respondents to the motion) sgid 
that having regard to the fact that the meeting was out of time, and 
that it purported to psssan extraordicary resolution, whereas it was 
called for the purpose of passing a special resolution which ought 
to have been confirmed, and having regard to the evidence filed on 
behalf of the motion, he would not matntain that that meeting was 
valid. On the assumption that the meeting was regular, Mr. 
Moreno executed a deed, dated January 21st, 1902, reciting the 
extraordinary resolution purporting to have been passed at the 
meeting on January 10th, and that in pursuance of Article 6 of the 
company's articles, he (Mr. Moreno) being the sole director of the 
company in the exercise of his power as such, appointed Mr. F. R. 
Bright, Mr. Vidal and Mr. Otto Semmelhaack, additional directors 
in order to bring the number of the directorate upto four. It 
followed, his Lordship continued, from the fact that the meeting 
was irregular, and that no resolution passed at it was binding on 
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the company, that Mr. Moreno was not the sole director, and had 
not in point of fact the power which he purported to exercise 


under Article 76. Although it wasin dispute who the other directors 


were at that date, it was not in dispute that Colonel Hayworth 
was one, and therefore when the deed was executed, Mr. Moreno 
was not the sole director. The result was that the so-called 
meeting authorising the bringing of the action, and attended by 
Mr. Bright, Mr. Vidal and Mr. Moreno, was not a lawful board 
meeting, and as regarded Bright and Vidal, they were "^t directors 
of the company at all. With respect to Mr. Moreno, there had 
been certain litigation to which that gentleman was a party, and on 
March 8th, 1902, an agreement in writing was entered into between 
Mr. Moreno and Mr. George C. Harrower, trustee of the property 
of Charles Bright, a bankrupt. The agreement provided, amongst 
other things, for a consent judgment in an action brought by the 
trustee against Moreno & Bright’s Light and Power Company, 
Limited, with reference to certain shares, and it was one of the 
terms of the agreemeut that Mr. Moreno would immediately transfer 
8,500 shares in the company standing im his name, and hand over 
the certificates to Mr. Harrower, the trustee, this to be carried out 
within 24 hours. Pursuant to that, Mr. Moreno transferred the 
8,500 shares on March 8th, and the transfer was passed at a board 
meeting on the 12th.. Mr. Moreno then ceased to bea director 
under the articles, having ceased to hold the necessary qualification. 
He (the judge) was aware that a contention was put forward on 
behalf of the respondents, that Mr. Moreno disputed the validity cf 
the agreement, and either had instituted, or proposed to institute, 
proceedings to have it set aside. But he (Mr. J ustice Swinfen 
Eady) had to deal with the legal position of the parties, as it now 
was, and certainly from March 12th. Mr. Moreno, tpso facto, ceased 
to bea director of the company. Whether he should hereafter be 
successful in setting aside the agreement, or in otherwise retaining 
sufficient shares to qualify him as a director, and he should be elected 
or re-elected as such, were matters which lay in the future. At present 
he was without any qualification whatever, and ceased to be a 
director, certainly as from March 12th, if not before, and therefore 
any board meeting at which he attended and authorised the issue 
of the writ in the action, would be irregular for the reasons stated. 
There were also present as directors passing the resolution, Mr. 
Thomas Blair, Mr. C. J. Wharton, and Mr. G. A. Wingfield, and he 
(the judge) had to consider whether those persons were authorised to 
pass such a resolution, and whether the meeting was, in fact, & valid 
board meeting. He was of opinion that Mr. Wharton, who had 
been the company's salaried engineer, was a director in August, 
1902, and that Mr. Wingfield and Mr. Blair were also properly con- 
stituted directors. The conclusion to which he had come was that 
the motion to stay the action was authorised by a regular meeting 
of the directore, held by persons not only acting but, in fact, duly 
qualified as directors. He was desired not to make an order on the 
motion as desired by the parties moving, but to let the action con- 
tinne, substituting the name of Mr. F. R. Bright. He was of 
opinion that that would be a wholly irregular proceeding, and that 
the proper order to make was to stay all further proceedings, to dis- 
miss the action and to order that the costs of the company as between 
solicitor and client, and the costs of the defendants as between 
partner and partner should be paid by Messrs. Marshall & Marshall, 
the solicitors. 
A Combination Fitting.—In the accompanying illus- 
tration we show a patent combination electric light fitting which is 
about to be placed upon the market by the " Emitevas" Electrical 
Fittings Company, of 31, Brooke Street, Holborn, E.C. Perhaps 
we ought to mention, by way of explanation, that you have to 
spell " Emitevas backwards to get at the prime object of the 


. A COMBINATION FITTING. 


Inventor of these fittings. The principle will commend itself to 
electrical contractors and the trade on account of its convenience, 
for, with & stock of the several parte, which, by the way, are all 
interchangeable, an endless variety of fittings may be constructed 
on demand, or the moment they are required for use. With the 
various sizes of electrolier bodies on hand, and a stock of arms, it is 
possible to make up in a few minutes, ready for fixing, fittings for 
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from 2 to 12 lights. The same arms are adaptable for oblique 


lights, cord suspension, or candle fittings, and, being fitted with 


one kind of universal slot joint, which is easily and firmly fixed by 
a screwed ring, the common defects of loose jointe and stripped 
thresds are avoided. The same arms and bodies may be used for 
electroliers, brackets, and for candelabra for dining table or side- 


board lighting if fixed upon 8 pillar or tablestand, and they are 


thereby particularly adapted for temporary lighting purposes, aud, 
as a good point in their favour for export purposes, we may mention 
the closeness with which they may be ed. The drop ornament 
of the bodies is, as we show, made removable, and contains a lamp- 
holder, so that an extra lamp may be added at any time, and a 
supply of current, by means of a flexible cord and a B.C. adaptor, 
may be made use of for fan, desk light, or other purposes. Insu- 
lated screw connectors are supplied to attach the wires from the 
various arms, by the use of which the wiring of the fittings is much 
simplified. We understand that the company has a variety of 
designs in preparation. 


New Are Lamp.— The New British Arc Lamp Company, 
Limited, of Horsell Road Works, Holloway Road, N., have just 
placed on the market au enclosed long. burning arc lamp. The 
workmanship and materials are entirely British, and with euperior 
design and construction of the parts, perfect burning is claimed 
to be obtained. The lamps of the smallest and lightest 
description, the overall length of the\Jamp not exceeding 2 ft. 2 in.; 
simplicity of construction and long lie, averaging about 100 hours, 
are claimed for it. It is easy to trim, and having a minimum 
number of parts, the repairs are practicaNy nil; noiseless running 
is claimed, and, indeed, we understand that, in order to hear the 
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THE New Barsu Arc LAMP. 


lamp at all, the eat must be placed against thè globe of the lamp. 
ventilation is claimed to be such that heating has been practi 
eliminated. Numerous other advantages are claimed for the lam 
amongst them being a direct connection with the top carbon hold 
combining mechanical stability with superior electrical design 
the lamp can be used either for indoor or outdoor lighting, the 
being weatherproof, The resistance coil has received special atte 
tion. It is claimed to be impossible for the coils to make con 
upon themselves, or to cause a short circuit, each coil being placed 
in a deeply grooved porcelain separator, and these being fastene 
together by a patent arm device. The choking coil, which is 
result of exhaustive experiments and long experience, 1S 


to be most efficient. It is thoroughly laminated, and noiseless | in 
operation. The trimming is easy, even for the most inexperience 1 
person, and in the most inaccessible place, and the reflector can) ^ 


always be cleaned or replaced without taking the lamp from its 
position. Tne globes are of toughened and specially annealed glass, 
and shaped to stand the expansion necessary to avoid breakage 
from the heat of the arc. Mr. Charles Leven is the managing ' 
director of the company. i 


New Electrical Motor Cars.—Several new electrical 
motor cars are about to make their appearance. Mr. H. F. Joel, of 
Finsbury, is busily at work on a new model ; the Anti-Vibration 
Company's Certius Works, of Croydon, are engaged on the constract- 
tion of a new car, another one being in hand at the works of Messrs. 
C. Peacocke & Co., Clerkenwell. | 
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Split Key-Holder.—The demand for reliable switch 
lampholders which shall be proof against short circuit at bigh 
voltages bas led Messrs. Markt Bros. & Co., of 38 and 39, Beech 
Street, Barbican, to introduce into tbis country a lampholder 


ially dasigned to meet these requirements. The insulating 


body, of white porcelain, is a split cylinder, as shown in the accom- 
panying figures; the switch, which is of the continuously rotatable 
type, is mounted in a little chamber inside the blocks, the contacts 
being of springy copper. The poles are separated by a partition 
of pressspahn, through which the stem of the switch handle 
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Fig. 2. 


asses; the latter is completely insulated from the circuit 

he flexible leads are connected by means of screw terminals, 
which are situated in separate compartments in the base of the 
porcelain blocks; the partition between these is partly cut away on 
each half cylinder, so as to facilitate the wiring, while when the 
two parts are assembled the separation is complete. The base of 
one of the spring contacte is also surrounded with a ridge of porce- 
lain, to prevent sbort-circuiting to the case or to the otber contact. 
The complete holder is provided with cord grips and shade carrier, 
and certainly appears to combine the elements of simplicity and 
reliability. 


Catalogues, Lists, Ke.— The Nernst ELECTRIC 
Lieut, Lr»., of 82, Victoria Street, who are introducing the Nernst 
lamp ipto the territories for which they hold the sole rights, and 
which include tbe whole of Asia, Africa, Central and South America, 
and all British Colonies, have just issued a new illustrated catalogue 
and price list. This describes the two types of lamps which the 
company are prepared to sell. The lamps are rated by current, not 
as is usual with incandescent lamps, by candle-power. The candle- 
power therefore depends on the voltage of the supply, but as lamps 
aro made for three different currents, viz., 0:25, 0*5, and 1:0 ampere, 
it is always possible to get a lamp very near to the particular candle- 
power required. The total range of candle-power is wide, extend- 
ing from 15 to 170 candles; there are, therefore, lamps suitable for 
replacing single glow lamps, for replacing clusters, and for street 
and shop lighting in place of arc or incandescent gas lamps. The 
lamps are made for any voltage, from 100 to 250; the high voltage 
lamps are slightly superior in efficiency to those for lower voltages, 
and are just as good in respect of their life and maintenance of 
candle-power, An idea of the performance of the Nernst lamp may 
be gathered from the three life curves published in the catalogue. 
These show the resulta of tests of candle-power and efficiency of 


the J, 3, and 1-ampere lamps for high voltages, The candle-power . 


is well kept up during the life, and the efficiency is high, the con- 
sumption of power being less than 2 watts per candle on the 
average, Some idea of the economy thus effected can be gained 
the tables and information published on another page of the 
Catalogue. 

A small booklet has come to hand from Mr. W. GvrricH, of 10, 
Lloyd's Avenue, E.C., giving some details of the Titan electric lift, 
Which is made by the Titan Company, Limited, whose head offices 
aud works are at Copenhagen. All the electrical apparatus for 
operating the lift is mounted on the same bed-plate as the lifting 
Rear, and there is no apparatus in the lift-well requiring attention. 
The special feature consists of the use of a series of push-buttons, 
By the lift door on each landing a button is placed, and inside the 
cage there is a series of buttons, one for each landing. By pressing 
a button outside a landing, the cage begins to travel, and stops 
automatically when it is opposite the Janding door, which only then 
can be opened. After entering and pressing one of the buttons in 


the cage (the landing door shuts itself), it will move up or down, as 
desired, and stop where directed to, but it will only start if all the 
doors are closed; otherwise it will remain stationary. The push- 
button system can also be applied to a lift with an attendant, when, 
by turning a switch, the button starting system is converted into a 
call system in connection with an indicator inside the cage, showing 
the lift man at which landing the lift is wanted. It is also possible 
to connect the wires in such a manner that, on pressing the outside 
button when leaving the cage, it can be sent down to the ground 
floor ready for use again. This is done without introducing any 
new buttons, those already mentioned being sufficient for the 
purpose. | 
The WzsTERN Evscrric Company, of North Woolwich, have ju 
issued an illustrated catalogue and price list of their telephones for 
private installations. These include wall, desk, and intercommuni- 
cation sets, also parts, and some serviceable wiring diagrams.. 
Messrs. RicHARDSONS, WESTdABTRH &. Co., LIMITED, of Middles- 
brough, who have taken up the sole manufacturing agency for 
England and Wales for the Cockerill gas engines (Delamare- 
Deboutteville and Cockerill patent “ Simplex” system) for blast 
furnace gas, have brought out an illustrated list in which they give 
particulars of several blast furnace installations which have been 
put down. Three gas-driven blowing engines of 1,200 m P. have been 
built for Volkirgen, and one of these and several others of 600 H. p. 
are shown in the pictures. It is interesting to note that the 
Cockerill Company are now building a “Simplex” gas engine of 
2,500 H. P. ; . 
Messrs. Van DAM, Manse & Co., of Gerrard Street, W., have 
issued a catalogue of their electrical supplies. The first section, 
p. 1 to 117, covers a host of switches, cut-outs, ceiling roses, fuse- 
ds, lamps, lampholders and shades, conduit wiring, &c.; the 
other section, which starts its numbering at 200 and continues to 
328, contains illustrations of designs for electric light fittings, such 
as electroliers, pendante, ceiling fittings, brackets, and a good selec- 
tion of figure standards and other floral fittings. The book is 
strongly bound in bright red covers, -` | 
A new list of enclosed continuous-current motors has been issued 
by the FunLEB-WEN8TROM ErzOTRICAL MaNvraAOTURING Co, I/rp., 
whose works are stated to be now engaged manufacturing this type 
of motor on a very large scale with special machinery, and there- 
fore at reduced prices. 
September stock lists of continuous-current dynamos and motors 
have been brought out by Messrs. Rovcz, Lro., of Manchester. 
The ErzoTRICAL Co., Lrp., bas issued a new price list (illustrated) 
of its large switchboards and accessories therefor. 
Liste of multiple band saws for steel or wood, and of rolled steel 
railway chairs, have come to hand from Mr. James MUIRHEAD, of 
Cart Forge, Glasgow. 


Books Neceived.—“ Cassell's Cyclopedia of Mechanics,” 
edited by P. N. Hasluck. London: Cassell & Co., Ltd., 1902. 

“Our Empire,” by Sir Guilford L. Molesworth. London: 
Ward, Lock & Co., Ltd., 1902. 1s. i 

“Subject List of Works on Domestic Economy, Foods and 
Beverages.” London; Patent Offce, 1902. 6d. 

“ Electro-Plating atid Electro-Refining," being a new edition of 
A. Watt's “ Electro-Deposition,” by A. Philip. London: Crosby 
Lockwood & Son, 1902. 12s. 6d. net. 


Trade Announcements.—Mr. Chas. Fredk. Green has 
retired from the firm of Messrs. C. Barker & Co, electrical 
engineers, of The Bittoms, Kingston-on-Thames. The business will 
be continued alone by his partner, Mr. James Henry Burt. 

Messrs. Isaac Griffiths & Sons, manufacturers of enamelled stee 
conduit tubes and fittings, of the Imperial Tube Works, Wednes- 
bury, have just appointed Messrs. Geo. Piggott & Co., of 110, 
Cannon Street, E.C., as their sole agents for London and distriet. 
Catalogues are being circulated, and one of the special features is 
that ull the tubes and fittings are subjected to a high temperature 
enamelling inside and out, which imparts a good surface, and adds 
considerably to its preservative qualities. TED 

We are informed that Messrs. W. T. Glover & Co., Limited, 
Manchester, have for the convenience of their customers in Ireland, 


.made arrangements with Mr. F. A. Porter, 19, Queen's Bquare, 


Belfast, to keep a permanent stock of their vulcanised wires, cables 
-and flexibles, i 
The Electrical Company, Limited, of Charing Croas Road, and 
the Allgemeine Electric Company, of Victoria Street, have 
amalgamated, and the joint business will be conducted under the 
name of the Electrical Company, Limited. Mr. Hadley, formerly 
manager of the Allgemeine Electric Company, bas been appointed 
joint general manager of the Electrical Company, and will 
conduct the central station and tramway business, both at home and 


abroad. 


The Laogdon-Davies Electric Motor Co., Ltd., has altered its 
name to the Langdon-Davies Motor Co., Ltd. vd 
Messrs. F. A. Glover & Co., Ltd., are removing from their presen 


‘address in Queen Victoria Street to 10 and 12, Garrick Street, 


Strand, W.C. 


Brighton.—The forthcoming Electrical Exhibition at the 
Aquarium promises to be a great suocess in every way. The entip 
main corridor of the institution will be occupied, all the availab. 
space, covering some 5,000 sq. ft., having been let. Altogether 
some 28 or 29 firms have taken spaces, and these represent the lead- 
ing electrical concerns throughout the country. Tne exhibition, as 
at present contemplated, will begin on October 4th and terminate 
on the 18th of that month. 
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^ Westinghouse Works Power Equipment. — In 
farther connection with the power equipment of tbe Westinghouse 
Works in Manchester, which formed the subject of an article in 
the ELECTRICAL REVIEW last week, we learn that the generating 


plant at present in po-itiom only represents a portion of what it is 


intended shall be iostalled, and which will be required in the very 
nearfuture. The capacity of the present plant is something over 
3,000 K P., and large as this appears to be, it is not nearly enough 
for the driving of the innumerable machines and devices of these 
gigantic works. The British Westinghouse Company will manu- 
facture at their works in Manchester all the well-known types of 
Westinghouse engines, consisting of reciprocating steam engines of 
‘several forms, steam turbines, and gas engines. The first class is 
well represented in the four specimens of compound engines now 
installed; steam turbines and gas engines are to follow. The 
result will be a unique combination, and apart from the general 
interest which is bound to attach to a power station employing all 
modern types of primary power producers, the use of these for one 
common purpose will afford excellent opportunities for valuable 
comparisons, and the working results will be followed by engineers 
with interest. In choosing to instal steam engines first, the advisers 
of the company bad in mind the urgent necessity of obtaining as 
soon as possible a preliminary power supply, and also the fact that 
steam was required for several works processes and for heating the 
buildings. 


Imports of Foreign Electrical Plant.— August 
proved to be rather an active month as regards the importation of 
foreign electrical goods and apparatus into this country, the returns 
showing a total of £57,388, which compares with £51,868 in the 
precediog month and £42,096 in August, 1901. So farasthe year 

gone, however, there has been a further decline in such importe, 
the returns for the eight months ending with August last showing 
an aggregate of only £464,667, as against £637,169 in the corre- 


sponding period of last year, and £697,592 in the first eight months 
of 1900. 


Gas-Driven Generators.—In the article on p. 442 of 
our last issue relating to a gas-driven set at the Cork Exhibition a 
slight error, occurred. The illustration shown was that of one 
of the Lancashire Dynamo and Motor Company's generators 
coupled to a Stockport gas engine. The particular set shown 
‘was supplied to Messrs. Hodgson & Stead, the makers of 
, weighing machinery, for the lighting and driving of their works. 
The Lancashire Company have made a speciality of direct-coupled 
gas engines sets, and are at the present time building a very large 
number, inclading four 250-H.p. generators for coupling to Crossley 
engines running at 160 revolutions per minute, for export to South 
America. They have also secured the order for the whole of the 
motors for this particular job, there being in the aggregate 85 
‘motors averaging about 20 H.P. each. ` 


Silver Medal.—The Horsfall. Destructor Co., Ltd., 
of Leeds, at the Manchester Sanitary Institute Exhibition, were 
awarded the Institute's silver medal (the only award) for their 
improvements in refuse destructors. It may be remembered that 
the silver medal was awarded to the firm by tbe Sanitary Institute 
in 18.6, and the gold medal awarded at the Brussels Exhibition in 
1897. We have received from the Horsfall Company a circular 
sheet showing their Loidis patent forced draught furnace as 
fitted to 12 Lancashire boilers at a Merthyr colliery. 


Photo-Printing.—Messrs. Norton & Gregory, of West- 
minster Palace Gardens, S. W., have sent us a sample of their photo 
copies from tracings by their black line process on cloth. The 
special feature of this process, so far as we are concerned, is its 
admirable suitability for reproduction by photo-lithography or 
photo-zincography. Many of our contributors appear to be unaware 
of the fact tbat only in rare cases can ordinary blue prints—white 
lines on blue ground—be reproduced direct; the same is true of most 
of the purple-line and other similar processes, so that such prints 
bave to be traced or gone over with ink or pencil, a tedious and 
expensive matter. The black line process, however, yields a print 
exactly like a drawing in black ink on a pure white ground ; 
the work is done in a few hours, either on paper or on cloth as 
desired, and we can heartily recommend it. Besides this procese, 
Messrs. Norton & Gregory employ the ordinary processes, do 
drawing office work of all kinds, and supply paper and other 
materials: 


Hands, Ltd.—Mr. W.- Plender announces that, acting 
under the instructions of Mr. Thomas R. Ronald, general manager 
and secretary of the Law Guarantee and Trust Society, Limited, 
the duly appointed agent for the trustees for the debenture holders 


in the above company, he bas taken possession of all the assets of - 


the company, including stock aad book debts. Mr. Plender is 
asking for statements of claims against the estate to be sent in to 
bim 


The-directors of Messrs. Hands, are, throngh their solicitors, also 
sending out a circular. They say that the above trustees have, for 
reasons the directors are unable to appreciate, and without formal 
notice, taken possession of the properties belouging to the company, 
and, until their claim is satisfied, or matters are arranged with them, 
the claims of the trade creditors will bave to stand aside. The 
directors, having regard to the financial position of the company, 
have every reason to believe that all the creditors will be paid in 
full, but they deem it advisable to at once put the true state of 
affairs before you." For this purpose a meeting has been convened 
for Tuesday next, September 23rd, at 3 o'clock, at Guildhall Tavern, 
Gresham Stree i 


E. C. C. Scholarship.—In order to encourage the young 
employés at their works in technical studies, aad more especially in 
advanced courses of electrical engineering at the Borough Tech- 
nical Schools, the directors of the Electric Construction Co., Ltd., of 
Bushbury, Wolverhampton, have offered free scholarships covering 
class fees for the 1903-4 seasion. 


Liquidation.—A petition for winding up the Electro- 
motion Corporation, Limited, is to be heard on Ovtober 28th. 


Chain Grate Stokers.—Messrs. Babcock & Wilcox, 
Ltd., have just secured from the Underground Electric Railways 
Company (of London) Limited, at Lots Road, Chelsea, an order for 
128 chain grate stokers which are to be used in connection with 64 
of their boilers recently sold to this company. This is the largest 


order for chain grate stokers that has ever been booked at one 
time. 


Engine Contracts.—Messre. Browett, Lindley & Co, 
Ltd., have recently booked the following orders:—Two 450 brake 
engines for We-ton-super-Mare, to the order of the Elec. 
trical Power Distribution Co.; one 40-K w. combined set to the order 
of the Patricroft Workhouse; two 300-11.P. engines for the Bondon, 
Brighton and South Coast Railway, to the order of Messrs, Dick, 
Kerr & Co.; three 750 brake engines for the Birmingham snd 
Midland Tramways, to the order of the Electrical Power Dis- 
tribution Co.; one 500 brake engine for the Bradford Colliery, to 
the order of Messers. J H. Holmes & Co.; two 60 brake engines, to 
the order of Messrs Crompton & Co., for abroad ; two 80 brake and 
one 45 brake engines to be coupled to Mavor & Coulson dynamos, 
for Kingseat Asylum. 


Charge of Fraud.— The Falkirk police have apprehended 
an electrician named James Brown, alias William Taylor, on two 
charges of fraud said to have been perpetrated in the month of 
April, 1901. The accused is stated to have pretended to Mr. 
Laurie, electrical engineer, Falkirk, that he represented a Greenock 
firm who has the contract for the work at Dullatur House, Dallatur, 
which lies midway between Falkirk and Glasgow, and in tiv 
he induced Mr Laurie to give him 64 electric lamps, eight light 
brass fittings, 11 holders, and a number of other electrical articles. 
Information of the frauds was circulated at the time by the Fatkirk 
police, aud they received a communication that Brown had been 
arrested at Newcastle-on-Tyne on similar charges. He there 
received two sentences of 12 months’ imprisonment fo run eon - 
currently. On his liberation the other day he was apprehended in 
connection with a number of Scottish charges, inclading the Falkirk 
frauds. Oo Wednesday last week be was judicially examined 
3 the Sheriff and committed to prison pending further in verti- 
gation. ` 


Rating of Electrical Works.—Great increases in the 
assessment of electrical works at Chelmsford have been made by 
the Union Assessment Committee, and will doubtless lead to 
appeals. The assessment of the Chelmsford portion of the arc 
works of Messrs. Crompton & Co., Limited, have been increased 
from £225 to £700. and the other portion, which is in Whittle 
Parish, from £600 to £2,190—a total increase of £2,065. The 
assesament of the Wireless Telegraph Company, Hall Street works, 
bas been increased from £89 to £186; and the electric light works 
and wires from £310 to £640. 


G.E.C. Football Club.— The General Electric Company's 
Football Club will be pleased to arrange dates with clubs of other 
electrical houses for fixtures for the coming season. Communica- 
tions should be addressed to Mr. H. Bowthorpe, hon. sec, 71, 
Queen Victoria Street, B.C. 


Fire.—The whole of the electric light plant at the Sana- 


torium for Consumptives at Nordrach-upon-Mendip, was destroyed 
by fire on Friday. 


ELECTRIO LIGHT AND POWER NOTES. 


 Aberdeen,—A serious breakdown occurred last week in 
the mains of the Corporation electricity system, affecting the light- 
ing of the whole of the city. The tramways were not affected. 


Ashford.—The U.D.C. is considering a proposition that 
application be made to the L. G. B. for sanction to borrow £15,000 
for electric lighting purposes. ` 


Auckland (N.Z.).—4A report on electric lighting and 
power for the Auckland Harbour Board by Mr. W. G. T. Goodman 
has been presented to the Board. Mr. Goodman states that elec- 
tricity as a power for crane and capstan work is far more suitable 
than hydraulic or steam power, and estimates the number of lamps 
required at 40 arc lamps and 737 incandescent lamps of 16 cr. He 
strongly recommends the direct current system, and submits two 
sample systems. Taking all the circumstances int» consideration, 
concludes the report, it would be cheaper fur the Board to obtain 
the power either from the City Council, if the latter erect a generating 
station, or from the tramway company if it will undertake the 


supply. 
(Continued on page 507.) 
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THE WOLVERHAMPTON EXHIBITION. 


(Continued from page 372.) 
Tue Electric Construction Company, Limited, of Wolver- 
hampton, in addition to a large exhibit at their stand, show 
two generators in the “ power” department, both of which 
are coupled to engines by Messrs. Belliss & Morcom, Limited, 
of Birmingham. We understand that these were the first 
of the combined sets to be completed ready for steam. 

The larger set is shown in the following view; it is of 
the Electric Construction Company’s standard multipolar 
type, shunt-wound, with a normal continuous output of 
500 KW., at from 450 to 520 volts, and is suitable for use 


double-acting, triple-expansion type, having three cylinders, 
high, intermediate, and low, working on cranks set at 120°. 
The cylinders are fitted with piston slide valves, and are 
designed to be self-draining. Oil is supplied to all bearings 
by means of a simple form of pump without valves or 
packing, at a pressure of 10 to 25 lbs. per sq. in., through 
a specially arranged system of oil channels. The oil 
escaping from the bearings drains into the crank-pit, to be 
used over again. This system of forced lubrication was 
originated by Messrs. Belliss & Morcom in 1890, and they 
have since that time worked it out in all its details, with the 
most satisfactory results. The engine is typical of their 


latest triple-expansion design, of which a large number are 


BEeLLIiss & Morcom-E.C.C. STEAM Dynamo. 


either for lighting or traction. The field magnet coils and 
pole-pieces are of high permeability steel, the yoke being of 
selected cast-iron. The armature is of the slotted type, with 
drum barrel winding, consisting of interchangeable and renew- 
able former-wound coils. The conductors and end connections 
are continuous, and without joints in any portion, except 
where connected to the commutator. The core is built up 
of finely laminated soft charcoal iron, and is provided with 
ample ventilation by means of specially constructed veati- 
lating ducts distributed over the armature. The commutator 
is of ample size, of hard drawn copper sections, the insula- 
tion used being specially selected mica. The machine is 
fitted with carbon brushes, and commutation is sparkless at 
all loads, with fixed brushes. 

The engine is of Messrs. Belliss & Morcom’s 800-B.H.P. 
standard, and runs at a speed of 380 revolutions per minute, 
with a steam pressure of 170 Ibs. per sq. in. It is of the 


in hand and at work, including some 20 sets of 1,000 to 
1,200 B. H. P., and others of 1,500 and 2,250 h H. P. | 

The smaller dynamo is of the Electric Construction Com- 
pany's compound and shunt-wound type, having an outpu 
of 250 KW., at 500 to 550 volts as a compound machine 
and 460 to 500 as shunt, and closely resembles the 500-Kw. 
machine mentioned above. It is driven by a double-acting 
triple-expansion engine, of Messrs. Belliss & Morcom's 
400-B. H. P. standard, running at a speed of 400 revolutions 
per minute, with the same pressure of steam. 

Both of these sets are of handsome appearance, and bear 
evidence of the best construction and workmanship. 

Messrs. Joseph Evans & Sons, of Wolverhampton, pro- 
vide a battery of feed pumps for supplying the feed water 
to the main range of boilers. These are fixed in an exten- 
sion of the boiler house; they draw their water from a 


storage tank supplied from the Corporation mains. The 
F 
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steam pressure carried in the main boilers is 180 lbs. per sq. 
in., aud the discharge water passes through a relief valve 
loaded to 200 lbs. per sq. in. pressure when not required in 
the boilers. | 

There are three separate pumps, all of which are on the 
compound principle; two of these pumps are horizontal, and 
fitted with the firm's patent Cornish" system of com- 
pound steam cylinders, and double-acting outside-packed- 
ram pump ends. The steam cylinders are 9 in. and 16 in. 
diameter respectively, the rams being 74 in. diameter, all 
24 in. stroke. Each of these two pumps, at moderate speed, 
will deliver 8,000 gallons of feed water per hour, and either 
of them is capable of taking the maximum load duty that 
the boilers will be called upon to perform. They can be 
run as slowly as two piston feet per minute. 

The valves in the pump end are of the “ double-beat 
type. of gun-metal, with flat faces, and each pump is 
provided with a large air vessel and vacuum chamber ; 
the working of these pumps is so smooth that, when 


on a central shaft. Each pump ram has a crosshead!and 
slide arrangement, enabling the radial motion of the? beam 
to accommodate itself, the actual travel of the slipper block, 
however, being very small; for a 12-in. stroke of. rami it is 
about 1 in. only. | 

The high pressure steam cylinder is placed over one ram, 
and the low pressure cylinder over the other ; the steam valve 
motion is driven by means of a small crank on the end of 
the beam shaft, connected by means of a rod to:a small 
“ T," lever, mounted on a suitable bracket. 

The latter lever, in its travel, moves a small? auxiliary 
valve working in the high pressure steam chest, and so admits 
steam to either end (as the case may be) of a piston working 
in a small supplementary cylinder. This piston is attached 
by means of a suitable spindle to both the high pressure and 
low pressure slide valves, so that, when it is driven over by 
the steam, it reverses the slide valves of both steam cylinders 
simultaneously. The working speed of this pump can be 
regulated to a mere crawl. 


GALLOWAY-MATHER & Pratt Steam Dynamo. 


standing by, we could feel no vibration or noise of any 
kind. The steam cylinders are lagged with sheet steel 
secured with brass bands, giving a very neat and well 
finished appearance (see fig. on p. 505). Messrs. Evans 
and Sons have supplied a number of these pumps for boiler 
feeding at high pressures for electric lighting station work, 
where they have been found to give excellent results. 

In addition to these two pumps Messrs. Evans & Sons 
provide an entirely new type of pump, namely, a vertical 
compound * Beam” feed pump, having 6 in. diameter 
high pressure and 10 in. diameter low pressure steam 
cylinders, and two 6-in. diameter single-acting rams, all 18 in. 
stroke. This pump is capable of delivering about 3,500 
gallons of water per hour, and is calculated to deal with the 
ordinary day load on the boilers. It is well known that the 
fly-wheei pump, with vertical single-acting rams, is one of the 
most efficient and reliable types of feed pump for moderate 
pressures of steam, and for regular work. Inthe “ Beam ” 
feed pump, illustrated on p. 505, the crank motion and fly -w heel 
aredispensed with, but the same general arrangement of steam 
cylinders and rams is maintained; the two sides, however, 
are coupled together by means of a steel beam oscillating 


Messrs, Evans & Sons also provide the whole of the pipes, 
valves and connections for the installation of these pumps, 
the arrangement being such that any pump may work inde- 
pendently of the others, or the whole of them simultaneously, 
if desired. 

Messrs. Galloways, Limited, of Knott Mill Iron Works, 
Manchester, have an electrical set in operation, consisting of 
one of their vertical compound two-crank high-speed engines 
in conjunction with a dynamo by Messrs. Mather & Platt, 
Limited. A view of this set is given above. 

The normal power of the engine is 300 H.P. when running 
at 380 revolutions per minute, and it is capable of dealing 
with overloads up to 30 per cent., according to the con- 
ditions of steam pressure and exhaust. The cylinders are 
15 and 24 in. in diameter respectively, and the stroke 10 in. 

The frame is well ribbed internally, fitted with large doors 
to give free access to the working parts, and is provided 
with a water cooling jacket in the top of the chamber to 
prevent heating of the frame and of the oil used for lubrica- 
tion. The cast-iron distance pieces between the frame and 
the cylinders form bored guides for the cross-heads, and are 
fitted with a wiper gland on the piston rods to confine the 
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oil in the crank chamber, sufficient length being given to 
ensure that, no portion of the piston rod subject to oil splash- 
ing enters the main packing. | | 

The cylinders are clothed With asbestos and felt, and 
lagged externally with planished steel. The covers are of 


tice Rev. 
Ram Pomp. (Messrs. J. hkvaNs & Sons.) 


cast-iron, turned on the inner surfaces, and jointed to the 
cylinder flanges by ground metal-to-metal joints. The 
pistons are of conical form, machined all over, and have 
cast-iron rings sprung into grooves in the body; the high- 
pressure piston is of cast-iron, and the low pressure of forged 
steel, 

The distribution of steam is effected by piston valves 
fitted into liners in the cylinders, and worked by eccentrics. 
The high-pressure valve is double-ported to steam, and has 
ample openings even when cutting off early; it is a plain 
casting, and thé renewal is a simple and inexpensive matter. 
The low-pressure valve is fitted with solid renewable rings. 

The forced lubrication system is automatic throughout, 
oil under pressure being supplied to every bearing in the 
engine by means of a simple valveless rump fixed in the 
base 


The governor is of the inertia throttling type, acting on 
balanced equilibrium valves, and is adjustable for speed 
whilst running. 

A good idea of the general massive character of the engine 
structure way be gathered from the following details :— 
Piston rods 3 in. diameter. Main bearing next fly-wheel 
65 in. diameter x 15 in. long. Two main bearings each 
6 in. diameter x 8 in. long. One end bearing 6 in. diameter 
X 10 in. long. 
Crank-pins 63 in. 
diameter x 9 in, 
long. Total weight 
of engine, 123 tons. 

Special plant has 

D put down 
recently at Messrs. 
Galloways, Knott 
Mill works to ensure 
the highest class of 
workmanship and 

nish, every portion 

ing made to gauge 
or template, so that 
replacement at any 
time is a simple 
Matter, 


The armature is built up of. anne iled varaished wrought- 


iron plates, the outside diameter of which is. 30 in., and. 


“Beam” Pomp. (Messes. J. Evans & Sons.) 


their length parallel to the shaft, 15 in. In the periphery 
of the plates are 80 slote, in which are placed the conductors 
of high conductivity copper, ingulated from each other and 
from the iron core. 

The commutator is composed of 320 bars of solid copper, 
insulated by mica and clamped together by massive steel end 
rings. 

After running for 10 hours on full load, the rise of 
temperature of any part of the machine is guaranteed not to 
exceed 70? F. The efficiency is very high, the losses only 
amounting to a total of 10 Kw., or less than 5% per cent. of 
the input to the dynamo. The machine will stand an over- 
load of 25 per cent., and will work sparklessly under the 
most severe conditions of running. 

(To be continued.) 


c 
THE ROTHESAY ELECTRIC TRAMWAYS. 


THE Rothesay Tramways Company successfully inaugurated 
the electrification of their tramway system on August 13th, 
when the current 
was switched on for 
the first time by 
Provost McIntosh, 
in the presence of a 
large and interested 
company. Among 
those present were 
the Provost of 
Greenock,and repre- 
sentatives of all the 
local authorities, in- 
cluding the Burgh 
of Rothesay and 
the County Council. 

The guests, about 
100, were conveyed 
in the old horse 
cars from Rothesay 


The Mather and | : SUMMER CAR. ^ 
. ROTHESAY Tramways mM | Pier to the gene- 


Platt generator is 

designed for an out- 

put of 175 Kw. at a pressure of 500 volts when running at a 
speed of 380 revolutions per minute. The field magnets of 
the machine are of cast-steel, the poles and yoke being cast 
in one; the yoke is divided horizontally. The poles are 
shunt wound, and are fitted with an internal ring of cast- 
steel, designed to prevent sparking and obviate the necessity 
for moving the brushes with change of load. 


rating station at 
Point-house. The power house adjoins the road, and is about 
1j miles from the Rothesay end. It occupies tlie site of 
the old stables. It is not yet quite complete, but when 
finished its equipment will be as follows. „ „ Sh doy 
The boiler house, of corrugated iron, contains two Bab- 
cock & Wilcox latest type of boilers, each of 250 m.p. 
capacity, fitted with Vicars automatic stokers. 'The steam 
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pressure is 160 lbs. per sq. in. Space has been left for 
another boiler for future extensions. A Green's economiser 
is installed. Induced draught is resorted to, thereby reducing 
the height of the chimney, which is of steel, to about, 60 ft. 

The engine room and battery room adjoining are of 
brick and corrugated iron. In the engine room there is 


RorHESAY TRAMWAYS: VIEW ON LINE. 


one McIntosh & Seymour horizontal tandem compound 
engine direct’ coupled to a Westinghouse generator of 
200 Kw. capacity; also two Browett-Lindley sets direct 
coupled to two English Electric Company (Dick, Kerr and 
Co.) generators, each of 150 Kw. capacity. The switchboard 
and booster are also placed in the engine room. The battery 
is*of the Tudor Company's cells, and has a capacity of 300 
ampere-hours. 
The car shed adjoins the power house, and has three lines 
of rails running into it. A fitting shop for repairs adjoins, 
and working pits have been left, so that all cars can be 
examined from below. | 
Great difficulty was encountered in building the power 
station and car sheds, owing to the very hard nature of the 
rock and the extraordinary amount of surface water 
encountered. This delayed the opening considerably, and as 
a result, all the enormous holiday traffic of July was lost. 
The old track was a single one, but in changing over the 
track has been doubled. The gauge is 3 ft. 6 in. The 
rails weigh 94 lbs. per yard ; they were laid in 60-ft. lengths, 
and * Crown" bonds have been used throughout. The 
overhead wire is No. 0 S.W.G. The track is comparatively 
level, and runs along the shore road for almost its entire 
length. As at present laid down between Rothesay and Port- 
Bannatyne, the distance is only 2 miles 670 yards, but, powers 
have been obtained for extensions to Ettrick Bay and Kil- 
chaltan Bay, about 10 miles. 

The rolling stock equipment consists of 10 open cars, 
suitable for summer use, as shown in one of the accompany- 
ing illustrations, while for winter use there are five cars of 
Dick, Kerr's special type, one-half being closed in, the 
remainder being as in tbe photograph. All the car equip- 
ments are of the English Electric Company's manufacture, 
while the cars were also built at the Preston works. 

The contractors for the whole of the system were Messrs. 
Dick, Kerr & Co. 'The consulting engineers were the British 
Electric Traction Company, Limited, who have a controlling 
interest in the Rothesay Tramway Company, Limited. 

The fare for the distance, 28 miles, is 2d., but there are 
1d. stages from e her end. 


" 
The first horse car ran on this system in 1882. The | ; 
traffic in 1890-1 was 414,000 passengers, while for 1901-2 r 
it was 712,000 passengers. Negotiations for the electri- i 
fieation commenced in 1899, and provisional orders were : 
obtained in 1900. The actual change has occupied about | 
six months. 1 
For the accompanying photographs and much of the d 
information upon which this article is based, we have pleasure : 
in expressing our thanks to Mr. Frank B. Lea, of the British ^ 
Electric Traction Company, whose connection with electric y 
traction in this and other countries dates back to the time y 
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View or Niagara NEW Power HovusE. — 
he 
when the electric tramway industry was only just“ beginning PX 
to begin.” Our thanks are also due to Mr. Thomson, a 
secretary of the Rothesay Tramways Company. T 
w 
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THE NEW POWER HOUSE AT NIAGARA 
By ORRIN E. DUNLAP. " 
WirHIN a few weeks the Niagara Falls Power Company will be 
supplying electric power from power house and wheel-pit No. 2. 
This power house is 560 ft. long by 70 ft. wide, and every part of the 
building is fire-proof. Metal laths are used, and hollow bricks are th 
used in the partitions. The roofing and slating of the structure are *. 
nearly completed, and the building of the superstructure is nearly & 
finished. 
E 
i 
t 
* 
a 
N 
/ 
| 
INTERIOR View oF Niagara New Power HOUSE. à 
/ 
The National Contracting Company, which had the p > 
for the wheel-pit work, has completed its contract, and the % 
work of clearing away the construction plant is under way. N 
Mr. Walter McCulloh, resident:engineer of the National Contracting 
Company, is looking after this work, and of the plant, v | 
valued at $130,000, all but from $10,000 to $15,000 worth has A k 
disposed of to various parties. The completion of this con ` 
leaves the work ia the hands of the Niagara Falls Power gs rod t 
and the contractors on the installation. Tae covered forebay & 
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west side of the building is well advanced, and water has been let 
into it. This forehay 1s 40 ft. wide, and extends nearly the entire 


forebav structure. In the inlet canal a dredge, with scows and a tug, 
is at work removing the big coffer-dam that was built to aid in the 


work. 


in power house No. 2 the first wheel will be kn ; 
Already wheels Nos. 11, 12 and 13 are set, and the shaft of No. 11 


Morris Company. The governors were also designed by Escher, 
Wyss & Co., and are being built by A. Falkenau, of Philadelphia. 

The General Electric Company bas commenced the erection of the 
first generator. i 


a fact made possible by placing the collector rings at the bottom 
The regulation of the 
mschines in station No. 2 will be much closer than on those in 


Last winter the immense quantities of- ice in the river in front of 
the inlet canal gave considerable trouble, owing to the shallowness 


operation in wheel-pit No. 1 Serve to create a pretty stiff cnrrent 
in the inlet canal, which will ba greatly increased in speed by the 


operation of the 11 wheels to be placed in the new wheel-pit. 


This pit is 463 ft. 8 in. long, 184 ft. wide, and 1784 ft. deep. 


The wheels will work under & head of 145 ft., and will be of the 
Francis or inward discharge type. | 

The work on the new development has been in progress con- 
siderably over a year. To a degree, the labourers have now 
given place to the skilled hands from the several great con- 
i At the south end of the transformer station 
William A, Brackenridge, resident 
engineer of the Niagara Fallg Power Company, is in charge of all 
the work, The expectation is that power from the first wheel and 


——MÀ—————— 


4 


ELEOTRIO LIGHT AND POWER NOTES. 


(Continued from page 502.) 


Abersychan.— The Council has resolved to take imme- 
te steps to obtain a ptov. order from the B. of T. for elec: ric 


| Asbton-under-Lyne.— On the reconfmendation of the 
ectricity Committee, the T C. bas fixed the charge for energy to 
Corporation framways at 14d. per unit. It is reported that 
g August, by the utilieation of the destructor aud new con- 
enser, the consumption of coal at the electricity works was reduced 

m 120 to 80 tons. 


Ayt.—The annual report of the burgh electrical engineer 
35 A.J. Fuller) was presented at a meeting of the T. C. last week. 
t stated that the number of units sold for private lighting was 


expenditure was £4,483. The surplus balance of £2,490 was £756 
ort of meeting the payments to interest and sinking fund. The 

capital expended on the works to date was £78,599, an increase 
uring the year of 222,841. | 


Bexhill,—The U.D.C. has resolved that additional 


buildings at the generating station be designed to hold engires 
boilers of 3,300 Kw. 


ne tithton,—The E.L, Committee of the T.C. has asked 

ttalade, Southwick and Shoreham Urban Councils if they are 

i he Corporation should supply electricity within their 

in a and if 80, whether they wouid support the Corporation 
n application for the necessary powers, 


Meee? the district, and the large capital outlay needed, the 

tera ty Committee of the T.C. has decided not to extend the 
ting current mains to Hotwells 

put OURhty,— The electric light was turned on to the 

Will take ps 9?nesday last week The formal inauguration 
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Caerphilly.— The D. C. has appointed Mr. R. H. Fletcher 


consulting electrical engineer to the Council in connection with 


the proposal to apply for a prov. order for supplying the di 
with electricity, P Pplying the district 


Cardiff. — The Lighting and Electrical Committee 
has received a letter from the L. G. B., refusing to sanction the loan 
of £107,611 for extensions at the Roath powar station; there 
appears to be some friction between the Board and the B. of T 


Colwyn Bay.—The D.C. has decided to obtain sanction 
to borrow £2,500 for the extension of the electric light system. 


Coventry.—The EL. Committee has ordered two addi- 
tional Bennis stokers to be fitted to the old boilers, the two now in 
use having proved successful. Two tenders have been accepted for 
the supply of motors, and a scale ‘of charges fixed for the hire of 

e same, 


Dorchester.—The T.C. on September 9th decided to 
send two of its members to other towns to collect information on 
electric lighting. On their return Messrs. J. and J. S. Enright, con- 
sulting engineers, will be asked to advise the Council. 


Dorking.—The U.D.O. has decided to apply for a loan 
of £20,000, the amount estimated as necessary for Kidmundson’s 
. Corporation, Limited, to carry out the electric lighting 
scheme. 


notice was given of a motion for the next meeting that the Electric 
Light Committee be inetructed to ask for offers for the electric 
lighting prov. order for both lighting and traction, &. 


Works. The Windsor Electrical Iustallation Company had offered 


_to provide plant free and carry out a six months’ test at a charge of 


Edmonton.—The U.D.C. last week resolved to invite 
three electrical engineers to submit reports and estimates of the 


Council, and an estimate of the annual expenses and revenue ; also 
that the North Metropolitan Electric Power Supply Co. and other 
firms be invited to submit their terms—(1) for supplying electrical 
energy in bulk; and (2) for Supply and distribution complete for 
ali 11 


Talkirk.— The T. C. has decided to introduce the electric 
light into the purifier, exbauster, and governor houses at its gas 
works, and has agreed to give the North British Railway Company 
& supply of electric light at the motor rate, 

The E.L. Committee has been empowered to borrow £10,000 on 
short loan for the electric light scheme, in order to allow it time 
to fix a permanent loan. 


Farnham ( Surrey).—The U. D.C. has rejected the 
proposed scheme of electric lighting, for carrying out which Messrs, 
` 


_Edmundson’s offered generous terms, 


Hampton Wick,—Messrs. Christian & Phipps, Limited, 
have asked the U.D.C. for consent to carrying electric light wires 
under the High Street, but the Council has replied that it cannot 
consent to the application unless a prov. order is obtained. 


Hythe (Kent).—The T.C. has entered into an agrce- 
ment with the Folkestone Electricity Supply Co. for the installa- 
tion of electric light in the town. 


Kilmarnock.— The T.C. has agreed to ask Prof. Ken- 
nedy to furnish & report as to the best method of supplying the 
burgh with electric power for lighting and traction. 


Kirkby Stephen.—The installation of electric power 
for the lighting of the station and sidings of the North-Eastern 
Railway Company at Kirkby Stephen is now completed, and the 
new power, which is derived from a waterfall on the Hiver Eden, was 
introduced for the first time on Friday last, All the station build- 
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ings, locomotive workshops and sheds, signal cabins and poste are 
supplied with the electric light. In course of time, it is stated, the 
electrical plant will, in conjanction with pneumatic power, be 
utilised for working the railway signals and pointe in the Kirkby 
Stephen marshalling yard. The intake is protected by cast-iron 
strainers carried on steel, girders concreted into the rock. A sluice 
valve is fixed at the head of the pipe line, fitted with an extended 
hand gear, so that the sluice may be manipulated from a point on 
the bank. The pipes are of riveted steel, 21 in. diameter, bolted 
to the rock face, and where necessary supported on masonry arches 
and piers. The turbine has an output of 20 H.P. ona fall of 22 ft. 
From the switchboard the current is conveyed through aerial 
cables to the battery house, situated about & quarter of a mile away 
in a building close to the station premises. The battery consists of 
66 cells, and has a capacity of 110 amperes for six hours The 
existing gas signal Janterns have been adapted for the electric light. 
The signal lamps are all 8 c.P., and are found to give a much superior 
light to the old gas lights. The platforms and gangways of the 
station proper are lit up by 32-c.P. lamps in watertight fittings. 
A luggage hoist worked by an electric motor is being erected 
capable of raising a load of 1 ton from the platform level to the 
road level in 15 seconds, The sidings, cattle mounts and loco- 
motive coaling platforms are lit by means of arc lamps. The fitting 
sbop is driven by means of an 8-H P. electric motor. This motor 
has been so designed and connected that, should the water-power 
plant fail through any cause, it can be driven by the steam engine 
which formerly drove the fitting shop, and, acting 88 & dynamo, 
supply the necessary current for the installation until the main 
supply is again in order. This interesting work has been designed 
and carried out by Mr. V. L. Raven, of the North-Eastern Railway 
Company, and Mr. Gilbert Gilkes, of Kendal. Mr. J. W. 
Stroughair, of the North-Eastern Railway locomotive department, 
superintended the work. 


Leatherhead.—The local electric lighting company has 


informed the U.D.C. that it is now prepared to supply the Council 
with energy. 


Leek.—An inquiry into the U.D.C.’s application for a 


loan of £10,061 for electric light purposes was held on Friday ; 
there was no opposition. 


London.—An explosion from an electric cable occurred 
last week in Panton Street, Haymarket, blowing up the pavement 
in front of the Comedy Theatre. It was followed by flames, which 
scorched the front of the theatre and adjoining premises. The fire 
was extinguished with difficulty. A man who was passing when the 
explosion occurred was badly injured and had to be taken to 
hospital. The cables which caught fire were those of the Charing 
Cross and Strand Electricity Corporation, and the explosion involved 
vo fewer than six distributing boxes. 


 Midsomer-Norton.—The U.D.C. has decided to take 
no further steps at present with regard to electric lighting. 


Neweastle,.—The Tramways Committee has decided to 
reduce the charge for lighting the electric lamps in the city from 


£18 per lamp per year to £15 10s., as it has been proved that the 
latter sum is sufficient to cover all costa. 


Northfleet.—The Kent Electric Power Syndicate and 
the Gravesend Corporation are proposing to supply electricity to 
the U.D C. | i 

Portsmouth.—The T.C. has adopted a recommendation 
of the E.L. Committee to erect a workshop at the electric ligbting 
station, at an estimated cost of £1,250, which sum it is proposed 


shall be provided out of the surplus arising on last year’s working, 
estimated at about £4,000. 


prestwich.— The B. of T. has deferred the consideration 


of therevocation of the electric lighting order for one year from 
August 20th, 1902. 


Romford.—An offer by the United Electric Light and 
Power Ccmpany to construct electricity eupply works at Romford 
is under consideration by the U. D. C., which bas a prov. order for 
the supply of electricity in the district. The Council contemplates 
seeking further advice from Mr. W. C. C. Hawtayne. 


Scunthorpe.—The U.D.C. has decided to apply to the 
B. of T. for a prov. electric lighting order. 


Sheffield.—The E.L. Committee has passed a resolution 
'requesting the Parliamentary Committee to include the following 
provisions in the next Bill to be promoted by the Corporation, viz., 
To authorise the Corporation to purchase electric motors for the 
purpose of letting the same out on hire. To authorise the Corpora- 
tion to expend moneys for patting in installations of electric light 
and power, and to empower tbe Corporation to accept payment for 
the eame by instalments or to let the same out on hire. To obtain 
power to postpone the payment of contributions to the sinking 
fund in respect of all capital expenditure on the new power station 
at Old Park Wood for five years after the completion of the works. 

We wonder what the local contractors think of this move. Already 
the Corporation manufactures all kinds of accessories in its own 
workshops, including transformers, &c.; now it is preparing to 
actively compete with its own ratepayers in installation work, using 
those ratepayers’ cash and credit for the purpose. When will the 
British public awake and realise what it is doing ? 


Sronehouse.—The Devonport T.C. has decided to oppose 
an application of the Provincial Electric Supply and Traction 
Company to the B. of T. for a prov. order authorising the supply of 

lectricity in Stonehouse. 


Stonehaven.—The T.C. is considering 8 scheme for 
| lighting the town with electricity. i 


Sunderland.—Mr. J. F. C. Snell, borough electrical 
engineer, has just issued a lengthy report on the question of supply- 
ing electrical energy for the driving of motors in the local ship. 
yards. The matter arose from the application of the North. 
Eastern Marine Engineering Company, ‘Limited, to be supplied 
with energy on terme which were much below the usual prices. 
The company, our Sunderland correspondent was given to under- 
stand, pointed out that on the Tyne, where it had another engine 
works, it could get energy at a very much cheaper rate than on 
the Wear, and the committee was apprehensive that unless it 
took some steps to meet the demand that was in this way fore- 
shadowed, it might find ultimately that it had lost a valuable 
Source of revenue. It st once considered the subject, and the 
report referred to above is the practical outcome. 

The report commences by stating that now is the time for the 
committee to offer manufacturers electrical energy on such terms as 
will render it unprofitable for them to instal their own plant, and 
Mr. Snell considers it to be of the utmost importance that the 
Corporation should make it possible to supply this power. He then 
points out the value of the shipyard supply, as it would enable the 
load factor to be very considerably raised, which would materially 
reduce the proportionate cost per unit. Mr. Snell has ascertained 
that the cost to a shipyard providing its own energy varies from 
1d. to 14d. per unit according to the nature and size of the output. 
In order to supply these customers they must be prepared to supply 
at about the above-mentioned prices; this can be done safely and 
without unfairness to other classes of consumers, and unless this 
class of power consumer can be obtained, the minimum charges to 
all classes can never be reached. For instance, the tramways 
department, which now pays 2d. per unit, would be able to look 
forward to a price only a little higher toan that proposed to be 
charged to the shipyards provided they could obtain this power 
load. He proposes a scale of charges ranging from 23d. per unit 
for the first 500 units per quarter to lèd. for al energy beyond 
100,000 units per quarter. 

Owing to the extended radius of supply, and the ultimate pro- 
bability of a still greater area, he advises that the system of trans- 
mission in future shall be by three-phase high-pressure currenis 
generated at 5,500 volts, at a frequency of 50 cycles per second. 
The current so generated at Hylton Road station would be trans- 
mitted by high-pressure cables to certain sub-stations, at which 
there would be located motors driving low-pressure D.C. generators 
at the same pressure as the present general supply. 

After dealing with the necessary alterations to the present 
generating stations, Mr. Snell submits the following estimate for 
carrying out the complete scheme :— TE 


Two 300-xw. three-phase generators Nos. 4 and 5; two 
700-kw. three-phase steam generators, No. 6 and 7; 
three Lancashire boilers, No. 6, 7 and 8, economiser 
No. 2, induced draught fans, pumps, high-pressure 


switchboard, cable connections, &c.; foundations, = 

boiler seatings, &c. . i. He a .. £27,920 
Monkwearmouth Sub-Station.—Two 275-Kw. motor-gene- 

tors; battery, switchboards, land and building 243 7,975 
South Docks Sub- Stat ion.— Two 250-Kw., and one 500-K w. 

motor - generators, switchboards and building ... m 6,820 
Hendon Sub-Station—Two 250-Kw. motor-generators ; 

switchboards, land and buildings set " 2 5,170 
Pallion Sub-Station.—Two 250-KE W. motor-generators with : 

awitchboards and buildings — .. . = "AN 4,460 
High-Pressure Transmission Mains.—Stoneware casings 

and road work, £11,272; three-core cables, £6,748 ; 

telephone cables, £288 eoo se . l 28,808 

Total oes eri £70,648 


As the first requirements would be at South Docks and ge 


- wearmouth, it would only be necessary at once to ins 
following plant :— 


Hylton Road Station.—One 700-xw. steam three-phase 


generator, two 300-Kw. three-phase generators, one 
Lancashire boiler, one induced draught fan, high- 


pressure switchboard and caUle connections ... .. £11,600 
South Docks Sub-Station.—Two 250-KW. motor-generators, 900 
switchboards, buildings and cables. . ^, "7 9, 
Monkwearmouth Sub- Station.— Two motor- generators, 535 
switchboards, buildings and cables 9; 
Total «+ £30,335 


installed is 
Mr. Snell appends an eatimate for 1903-4. The plant installe 
put down at 4,000 KW., and the total capital expenditure EM 
or £60 per Kw.; the estimated output 1s 3,610,000 units. + £36,575 
expenditure is put down at £19,045, and the revenue : 55 , 
leaving a gross profit of £16,530. Interest and sinking p? 21.530 
account for £15,000, so that there would be a net balance nd 199105 
A meeting of the Council was held on Wednesday last eas 
. the matter. Mr. Snell’s report was adopted, and van " 
resolv2d to apply for powers to carry out the scheme air nd engl 
£74,000. It was stated that practically every shipyard 
neering works in the borough was considering the ado 10 pane 
tric power: one shipyard had already unde a 
600,000 unite, and ahother one 220,000 units per annum, 


istri tric Supply 
Sunninghill.—The Ascot and District Elec 
Carpet las notified the P.C. of its intention to apply for ® 
prov. order to supply the district. 
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- 'Swindon.—The T.C. has adopted a scheme for the wiring 
of consumers’ premises, and-has decided to invite tenders from 
wiring contractors. 


Taunton.— The T.C. has entered into an agreement with 
the National Free Wiring Company whereby the Corporation will 
pay 11 per cent. per annum on the cost of unpurchased installations, 
which at present stand at £2,119 1s. 10d., in lieu of the present 
charge of 1d. per unit, with a minimum of 1s. per annum for each 
8-0.P. lamp installed. This will make an annual payment of £232 
2s, to the company, or 1'37d. per unit. The amounts payable to the 
company in 1900 and 1901 were £245 18s. 2d. and £955 15s. 4d. 
respectively, and the company’s claim in respect of these years will 
be settled on the same basis. 


Trowbridge.—The Somerset and District Electric 
Power Syndicate bas informed the U.D.C. of its intention to apply 
for powers to supply within the Council' area. The Electricity 
Committee is considering the matter. 


Wakefield.—The City Council has resolved to apply to 
the L. d. B. for a loan of £15,000 for electric lighting purposes. 


Walton.—Certain residents having requested Messrs. 
Edmundson's, Limited, to supply them with electricity for lighting, 
the compeny has obtained the permission of the U.D.C. to extend 
its mains to their houses, subject to an agreement being entered 
into to hand over the cables to the Council if required. Supply 
will be given from the Weybridge electricity works. 


Whitehaven.— The T.C. has instructed the electrical 
engineer, Mr. P. J. Watt, to prepare a report upon the charges for 
energy with a view to a reduction being made. At the meetiog of 
the T.C: on September 10th, Mr. Watt was complimented on 
the completion, without mishap, of the changing-over to 
the higher voltage. The large works at William Pit are to 
be eupplied with energy at 2d. per unit as an experiment. Some 
of the electric light mains, which were laid in open tiles or bricks, 
instead of solid bitumen, have been found to be saturated with 
coal gas, necessitating relaying. The Corporation is considering the 
question of the liability of the gas company in the matter. 


Wigan.—A L.G.B. inquiry was held last week re the 
Council's application for sanction to borrow £10,000 for electricity 
supply purposes. Two previous sanctions to borrow money had 
been obtained, which made a total of £101,500, out of which the 
Corporation has expended 4£88,668. 'There was no opposition to 
the application. 


Wilmslow.—As- the Council's prov. order is to be 
revoked if action is not taken before January Ist next, the U. D. C. 


has decided to establish electricity works itself. The Alderley and 


Wilmslow Electric Supply, Limited, had given notice of its inten- 
tion to apply for a prov. order. 

Wimbledon.—A L.G.B. inquiry has been held into the 
Council’s application for leave to borrow £8,000 for electric light 
purposes. 

Wishaw.—Having received proposals from two com- 
panies to bear the whole expenses of a prov. order, and to supply 


public and private lighting in the burgh, the Council resolved 


that the offer of the Clyde Valley Electrical Power Company he 
accepted, on condition that the Gas Committee could arrange an 
agreement with it. | 


ELECTRIO TRACTION NOTES. 


Antwerp.—The  long-promised electric tramcars at 
Autwerp, the result of the decision of the Municipal Council taken 
about two years ago, have at last made their appearance on the 
boulevards. 

Antwerp—Brussels,—The concession—in principle—of 
the Antwerp—Brussels electric railway has been granted to Messrs. 
Empain Frères. The details of the project remain only to be 
definitely arranged, and these are at present under discussion 
between the concessionnaires and the Belgian Railway Department. 
The trail of the line has already been decided upon. The central 
power station will be situated at Malines, which is exactly mid-way 
between Brussels and Antwerp. There will be no level-erossings. 
To commence with, 12 motor cars will be utilised, and the entire 
project is estimated to cost about 50 million francs (£2,000,000). 
Messrs. Empain, we understand, are simply asking a 24 per cent. 
guarantee from the State, and on this basis are prepared to con- 
struct and equip the line completely. 

Ashton-under-Lyne.—T.C. has decided to retain Mr. 
Appelbee, the borough electrical engineer, as consulting electrical 
tramways engineer. | | | 
. Birkdale.—The electric trams have been such a great 
success in Birkdale and are in such great request that petitions 


bave been gent to the Council and the B. E. T. Co. for further 


extensions. | 

Bradford.—At a mass meeting of Bradford tramway 
employés held last Sunday morning, at which 500 men were pre- 
sent, it was unanimously decided that unless the Tramways Com- 
mittee of the Corporation give a satisfactory reply to certain 
demands before the 24th inst., a ballot shall be taken on the ques- 


tion of a strike. The men demand a week of 60 hours to be worked 
in six days, split turns to be abolished, spare men to receive 2a. for 
turning up for duty if not required, stooling to be abolished, pro- 
motion to be by seniority and merit, eight hours’ rest between full 
day's work, 30 minutes to be allowed before taking a car out in the 
morning and 15 minutes after arrival at the depót at night, present 
system of checking to be abolished, and, as far as possible, all men 
to be attached to the depót nearest their homes. The men claim 
that they have taken every possible means towards an amicable 
settlement, and that they have not been treated with proper 
courtesy in return. | 


Brighton.—A scheme for the construction of three lines 
of electric tramways from the junction of Buckingham Place and 
Dyke Road to the borough boundary at a cost £20,771, from the 
same junction to the proposed Hove line in Goldsmid Road, ata 
cost of £2,532, and from the junction in Victoria Gardens to the 
junction in Goldsmid Road, at & cost of £13,853, has been prepared 
by the Tramways Committee of the T.C. It is recommended that a 
Bill should be prepared to confer powers to construct and work the 
lines and carry into effect any agreement which may be come to 
with Hove in connection with the scheme. 

Bromley (Kent) .—The B. E. T. Co. has asked the 
U.D.C. to allow it to submit a plan for connecting the town with 
Penge by means of electric trams. 

Cardiff.— It is calculated officially that for the remainder 
of the municipal year the profits on the tramways will not only pay 
all charges, but leave a balance of nearly £3,000 for depfeciation. 
The Electric Lighting Committee's accounts show a net profit of 
£1,121 15s, 2d. 

Dukinfield.—The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board has decided to extend 


. the tramways at Dukinfield so as to join the Ashton-under-Lyne 


service, and not to at present proceed with the tramway and lighting 
scheme for Mottram-in-Longdencale. 


Dudley.— The T.C. last week adopted the resolution of a 


committee of the whole Council agreeing as to the expediency of 
purchasing the whole of the tramways within the borough under 
conditions set forth in agreements with the Dudley and Stourbridge 
Tramway Company and the British Electric Traction Company. 


. Exeter.—The City Council is asking the D. of T.'8 


consent to the serving of notice upon the present horse tramway 
company, of intention to purchase the undertaking prior to the 


initiation of the Council's proposed electrical gystem. 

Folkestone.— The T.C. bas decided to put in force the 
powers conferred upon the Coporation by the Folkestone Corpora- 
tion Tramways Order, 1901. 

Halifax.—The Corporation Tramways Committee has 
recommended the T.C. to extend the electric tramways from Stump 
Cross to Hipperholme at a cost of £8,365 12s. 6d., and from Salter- 
hebble to West Vale, at a cost of £3,253. 

Handsworth.—The U.D.C. has consented to the nse of 
cable traction by the City of Birmingham Tramways Company 
for another six months, pending the completion of the electric 
tramways. 

Hove.—At a special meeting of the T.C. on Monday, it 
was decided by 16 votes to 14 not to proceed with the proposed 


' electric tramway route in Waterloo Street. 


Keighley.— Negotiations are well advanced between Mr. 
R. C. Quinn and the authorities of Shipley, Keighley and Bingley 
for the construction of a tramway by Mr. Quinn torun from Shipley 
to Keighley in continuation of the Bradford to Shipley line. 


" Liverpool.—The chairman of the Tramways Committee, 
Mr. 8. W. Higginbottom, M.P., the deputy chairman, Mr. Alderman 
F. Smith, and Councillor E. L. Lloyd, have been appointed a sub- 
committee to consider the question of the carriage of merchan- 
dise over the tramway. system; to confer with the Mersey Docks 
and Harbour Board; and to take the necessary steps to enable them 
to report fully on the subject. : 
Thirty new cars for tne electric tramways:are being fitted with 
the new cover designed by Mr. C. R. Bellamy and his staff for the 


protection of outside passengers. 


London to Dover.—Messrs, Norman & Stigant, solicitors, 
have written to the Rochester T.C. informing them that the promoters 
of the mono-railway had decided to select the route from Fondon to 
Dover, through Rochester and Chatham, in preference to other 
routes if they could be assured of the cordial and active support of 


Rochester and Chatham authorities and the U.D.O. of Gillingham 
in their Bill in the ensuing session of Parliament. It was resolved 


that in the event of the line being brought through Rochester and 
Chatham, with & station in the district, the Corporation generally 
approved of the project. It was also resulved that a committee 


‘should meet the Chatham Corporation to confer astu the matter. 


Since then the two bodies have met and considered the proposal, 
and the Chatham Corporation is also in tavuur{ut cue scheme. 


Middleton.—The T.C. have decided to reduce the price 


for electricity for power and for lighting from 24d. to 2d. per unit. 


It was reported that the trams being laid on the Manchester New 


Road from Blackley by the Manchester Corporation would shortly 


be completed. Delay nas beeu occasioned vy the telegraph wires 
reing in the way of the tramway poles, but this, it waa stated, was 
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shortly to be overcome, the Manchester Corporation having con- 
sented to pav for the raising of the poles on the route. The rails 
have been laid to the Middleton railway station, and as soon as the 
poles are erected the cars can commence running, the power being 
obtained from the Middleton electricity works. 


Oldham.—Record traffic was done by the trams daring 


the annual holidays. Three new routes bave been opened after 
inspection by Major Druitt, R.E., of the B. of T. 


Portsmouth,—The T.C. has authorised the Tramways 
Committee to proceed with the erection of workshops at North End at 
a cost of £7,946, and also with the erection of offices, mess room and 
recreation room, at an estimated cost of £1,350. In the original 
estimate, allowing for a deduction which was made by the Board of 
Trade, a sum of £5,000 was included for the erection of the work- 
shops, and the Committee, therefore, recommended that application 
be made to the Board of Trade for sanction to borrow £4,296, being 
the difference between the estimated amounts above stated, and the 
sum of £5,000, included in the original estimate. This recom- 
mendation was also adopted. 


Ramsbottom.—The U.D.C. has decided to engage Mr. 
Chattwood, electrical engineer, to formulate a scheme for a system 


of tramways from Holcombe Brook to Edenfield, through the centre 
of the town, at a fee of £250. 


 Rawdon.—The D.C. is in negotiation with persons who 


wish to obtain a provisional order to run a tramway through the 
district, linking it up to a Leeds line. 


Richmond.— Colonel Von Donop on 12th inst. held a 
Board of Trade inspection of the extension of the L.U. Tramways 
system from Twickenham to Richmond. 


Sonth Shields,—The B. E. T. Co. has informed the 
Harton Parish Council that powers are to be applied for to 
lay down tramways from Whitburn, through Cleadon, Harton and 
South Shields to a terminus adjacent to the starting point of the 
proposed South and North Shields Tube. Tne Council has decided 
to give consent and support. 


Spain.—An electrically-operated cable ropeway is being 
established between the Celra iron-ore mines of the station at Celra, 
on the Madrid, Zaragoza and Alicante Railway. 


Steyning West.—For some time the R.D.C. has been in 
negotiation with the B.E T. Co. with reference to the provision of 
electric trams for the district. When the draft agreement was 
received on September 11th, it was pointed out that it was in the 
name of the Shoreham Tramway Company, and objection was taken 
on the ground that there would be no guarantee that the B E.T. Co. 
would be re-ponsible if the line were not opened within the stipu- 
lated period of three years. It was decided to go into the matter 
fully a fortnight hence. 


Sweden.—If the Swedish Chambers adopt the Bill that 
is about to be presented to them for the appropriation of the various 
waterfalls of consequence in the kingdom for the production of 
electric energy, Sweden will be the first country to transform steam 
traction on its railways generally into electric haulage. The neces- 
sity of importing large quantities of coal on the one hand, and the 
plethora of water-power on the other, and the consequent national 
economy that would result from utilising it, leave little doubt that 
the Bill will be favourably received by Parliament. Oaly falls of 
1,500 R.. would be utilised, and with the exception of the power- 
ful Haraproenget Falls (situated at 50 kilometres from the railway) 
-all the others are in close proximity to the different main lines, 
and could be most economically employed. Tne different sections 
of the north-east lines would at first be transformed. The Stvolien 
and Bracke lino would afterwards be taken in hand, and then the 
Norrlaud Railway. The industrial section from Gellivara to Ofoten 
would next be transformed, and, finally, the State lines in the 
south-west. . 


Sydney (N.S.W.).—In connection with the proposed 
conversion of the steam trams to electric traction, the Railway 
Commissioners some time ago made Inquiries with a view to the 

ossible introduction of the double trolley wire system on the 

ydney and suburban lines. The inquiry was prompted by the fact 
that the present system of bouding the rails to provide a sufficiently 
conductive return was proving a somewhat costly operation, 
not only with regard to initial outlay, but also in the matter of up- 
keep. The most competent officers in the Government Electrical 
Department went thoroughly into the question, and also made an 
inspection of the working of the double trolley system on the Lady 
Robinson's Beach line. The result of the inquiries made is a report 
in favour of continuing the present single trolley wire system, and 
although a few new lines have already been laid down in anticipa- 
tion of the introduction of the double trolley system, they will now 
be bonded in the usual way. Generally speaking, it was considered 
by the authorities that the trunked nature of the lines in and 
around Sydney necessitated the use of such a vast number of joints 
or ‘‘ frogs” for the overhead wires, that the doubling of these con- 
nections would inevitably lead to confusion, dangerous working, 
and a possibility of cars being continually thrown out of circuit, 
especially if any great speed were maintsiued. As it is, even with 
the single trolley wire system, there is already a sufficiently cumber- 
eome network of overhead wires at the “railway gates,” and the 
number of “ frog " connections will be considerably added to by the 
introduction of the altered suburban system at the new central rail- 
way station, where a complicated system of points has necessarily to 
be laid down.— Sydney Daily Telegraph.. . . 


P mu 


’ Guadeloupe-Martinique 


Valtellina Railway.—Messrs. Ganz & Co., of Buda- 
Pesth, write informiag us that the traffic on the Sondrio-Colico- 
Chiavenna line of tbe electric main railway which they have built 
in Upper Italv, was opened on the 4th inst, and that since that 
time the regular express messenger and freight tratfic on that line 
has been carried on without the least hitch. There are about 30 
trains run per day. The electric working of the Lecco-Colico 
section of this railway will be opened in a few days. 


Withington.—The B. of T. has approved of the system 


of electric traction proposed to be adopted for the tramways. 

The U D C. on September 11th received from Mr. T. B. Turnbull 
an intimation that he had been instructed to apply to Parliament 
for powers to construct and equip an electric tramway conn 
the present terminus at Stretford with Altrincham, Sale and 
Withington, provided the approval] and support of the authorities 
interested was secured. The Tramways Committee was requested 
to interview Mr. Turnbull on the matter. 


Wolverhampton.— The Lorain Co. have admitted their 
liability for the loss of & horse killed on the tram lines soon after 
their opening. At the meeting of the Town Council last week the 
Finance Committee recommended, under the head of Tramway 
revenue account (electric traction)," the payment of £40 compenss- 
tion to Mr. J. Gibbons, and £10 10s. solicitor's costs, respecting Mr. 
Gibbone’s claim for the horse killed on the tram line in Pipers Row. 
Alderman Lewis, on the recommendation being presented, said he 
hoped the Council would note that the Lorain Company wonld pay 
the money, and that they thereby admitted their liability. The 
recommendation was adopted. The new single line to the Dog and 
Gun from Newbridge was inspected on Wednesday last week by 
Colonel Von Donop on behalf of the Board of the Trade, in presence 
of members of the Town Council and representatives of the 
Tettenhall Urban District Council, through whose district the line 
passes, An experimental car accomplished several journeys along 
the section during the early part of the morning. This, as well as 
the car containing the inspector, climbed the Tettenhall Rock 
incline and rounded the pointa with smoothness, and the descent 
was made with equal success. As aresult of the inspection, the line 
was opened for traffic on Saturday; and it has since been very well 
patronised. A 10 minutes’ service is being run. 


TELEGRAPH AND TELEPHONE NOTES / 


Brighton Telephones,—The Telephones Committee has 
received from Mr Bennett a revised estimate for the construction 
of tne proposed municipal telephone system, exclading from the 
scheme the cost of all works in Hove. The Committee tecommends 


an application for a loan of £42,000 instead of £45,000 previously 
asked for. 


London—Brussels Telephone.—The Brussels corre 
spondent of the Daily Chronicle reports that the new London— 
Brussels telephone will most likely be inaugurated in the month of 
November. The laying of the cable between St. Margaret's Bay 
and La Panne having been completed, it remains only to instal the 
aerial wires between these points and London and Brussels 
respectively. 


New Zealand Telegraphs.—At the end of March last 
there were 21,705 miles of telegraph wires in use in New Zealand, 
as compared with 20,682 miles at the end of the preceding 12 
months, an increase of 1,023 mules. Tne number of meseages dealt 
with increased from 3,898,128 to 4,167,981. 


Telegraphic Interruptions and Repairs :— 


CABLES, _ INTERRUPTED, 


Latakia-Cyprus eo oe oe ee ee 0 0 June 20, 1599 ee oe 
Communication with Carthagena and Barran- 

quilla (Columbia) cay. caer. 5" .. Dec. 8, . . 
Trinidad-Demerara No.. Aug. 7 190 . 
Communication with Bolama $€. c dex . April 18, 1902 
Bt. Lucia-8t. Vincent . May d, 1903 œ 
Bt. Luoia-Grenada .. x sie v. May 8, . ae 


Dominica-Martinique.. — .. ce ee 
8t. Lucia-Martinique .. T - ee m May Hi 
Santa Crus de Teneriffe to Tejita de Teneriffe July 4,1902. .. se 
Puerto Plata-Martinique e e J 2 T 


Guantanam -Mole St. Nicholas 1 .. Aug. 6, 19. 
Cayenne-Pinheiro we a as sa „Aug. oe 

| LANDLINES :— s 
Route via Hanekin on Persian .... Feb. 2d, 1900 ee 
Communication with Tientain and via s 
e reed 18.190 . Sept. 

mmunies tion w uneau : x . 18, - 0 
Corean Lines ee ee 2 ee es Sept. 9, 1902 et Bept. 1 


| ineer 

Portsmouth Telephones.—Mr. Bennett, the paige 
under whose supervision the telephone system 18 li s accounts 
by the Corporation, has advised that, with re re is referable to 
for toll system, the rendering of quarterly accounts 18 P y 


, monthly. The accounts are, therefore, to be collected q 


d of 
On the recommendation of the Committee, the re shel 
the contract with Bullers, Limited, for the supply : insulato 


ei 


Ooo OO 
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a R T E S a RE : 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Ashford (Middlesex), — September 25th. No. 1, 
dynamos, booster, storage battery, switchboard, &c.; No. 2, feeders 
and wiring. See “ Official Notices " September 12th. - 


Aston Manor. — September 19th. Coal bunkers and 
conveyor for the electricity work. See Official Notices” 
Avgust 29th. l 

Belfast.—October 10th. Electric motors (12 months’ 
supply) for the Corporation. Bee “Official Notices " to-day. 


Bexley.—September 30th. (a) Transformers and pillars, 
condenter, air pomp, water softener, &c. (b) Feed pumps and piper. 
(e) Travelling cane. See “Official Notices" September 12th. 


Blackburn. — September 29th. Electrically - driven 
travellu g crane. Sce “Offcial Notices” September 12th. 


Burton-upon-Trept.—September 30th. Supply and 
laying of electric mains, conduits, junction boxes, &c. Bee 
“ Official Notices September 12th. | 


Dresden. — October Ist. A competition for a safety 
apparatus in connection with the working of electric tramways will 
be decided on the date mentioned by the Communal Administration 
of the town of Dresden (Saxony). Three prises of 5,000, 3,000 and 
2,000 marks will be awarded. 


Dundee.—Reptember 24th. Section A, water-tube 
boilers, with mechanical stokers and superheaters; Section B, 
induced drapght apparatus, aleo carbons for public lamps. See 
two " Official Notices " September 5th. 


Dungannon.— September 24th. Gas producer plant, 
gas engines, dynamos, &., for the Council's electricity scheme. See 
“Official Notices” September 5th. 


Grimsby.—September 20th. Continuous-current motors 
for letting out on hire. See Official Notices September 12th. 


Huddersfield. — September 30th. High and low tension 
cable. See “ Official Notices " to-day. 

Iiferd.—October 6th. Dry- back boiler, piping and 
condensing plant for electricity works extensions, Bee “ Official 
Notices " to-day. s 

Ipswich.— September 24th. Repair of battery, and 
supply of meters for Workhouse. See Official Notices” to-day. 


Isle of Thanet.—Stores for the Electric Tramways and 
Lighting Company. See Official Notices ” to-day. 


Italy.—September 27th. The Italian Department of 
Public Works will on this date consider offers for the concession of 
an electric tramway between Bayonne and Vigo. 


Maidenhead.—October 6th. Installation for the Guild- 
hall. See "Official Notices ” to-day. . 


Middlesex.—October 7th. The Light Railways Com- 
mittee of the Middlesex County Council invites tenders for the 
construction of permanent way (for electric traction), bridge work, 
&c., of about 11 miles of light railways. The conditions, specifica- 
tion, &c., may be seen at the offices of H. T. Wakelam, M. I. O. E., 
county engineer, Middlesex Guildhall, Westminster. | 


Montreal.—The Montreal Light, Heat and Power Com- 
pany, of Montres], announce that they require about half a million 
feet of multiyle duct conduit, and are open to receive propositions 
ftom British manufacturers therefor. 


.ME Bailway.—October 7th. The directors are in- 
viting tenders for the complete electrification of about 37 miles 
of standard gauge line (double track mostly). For further 
particulars see our “Official Notices " July 25th. 


Roumania,—The Roumanian State Railway authorities 
have just invited tenders for the installation of an electric lighting 
and power transmission plant in the railway workshops at Jarsy. - 


Shanghai—October 80th. (a) Two 500-Kw. steam 
alternators ; (b) switehboards; (c) two condensers and pumps. Bee 
Official Notices” September 12th. 


Spain.—September 28rd. Tenders are being invited 
until the 28rd inst, by the municipal: authorities of Celanova 
(province of Orense) for the concession for the electric lighting of 
the town during a period of 20 years. Particulars may be obtained 
from, and tenders are to be sent to, El Secretario del Ayuntamiento 
de Celanova (Orense). | 


Spain.—September 29th. The Publio Works Depart- 
ment, Madrid, wants offers for concession of an electrio tramway 
between Vigo and Bayonne. | | 


Nt, Petersburg.—November 1st (14th). The T.C. 


Invite tenders for the reconstruction of the three town tramway - 


lites, hitherto worked by horse traction, with electrical power, ani 


the construction of an electric station. The terms of the tender, 
also application forms with particulars, will be sent free at 
once either by post or wire. The last date for the production 
of projecta and offers is as above, and applications should be 
addressed : Stadt Amt, Bt. Petersburg, Russia. 


Stalybridge.—October 18th. The Stalybridge, Hyde 
and Dukinfield Electricity Board invites tenders for Lancashire 
boilers, economisere, condenser and pumps, piping, crane, &c. See 
“Official Notices” to-day. : 

Swindon,—September 19th. Lighting &witchboard and 
all accessories. Bee “Oficial Notices ” September 5th. 


Swindon.— October 4th. Section A.— Station lighting, 
and motor wiring; Section B.— Testing instruments and accessories. 
See “ Official Notices” to-day. | 

Swindon.—October 7tb. Installations for consumers' 
premises for the T.C. See “ Official Notices” to-day. 


Tien - Tsin, — November 80th. The Municipal 
Secretary at Tien-Tsin is calling for proposals for the lightirg of 
the British concessions by electricity. See this column for August 


15th. 
West Ham. — October 7th, Forty-six lighting and 
traction poles. Bee “Official Notices” to-day, | 


CLOSED. 


Coventry.—The T.C. bas accepted the tender of the 
British Schuckert Company for a 600-Kw. alternator, : 


France.—The French Ministry of the Colonies has placed 
a contract with the Société Metallurgique de Gorcy (Meurcbe et 
Moselle) for 150 tons of galvanised iron telegraph wire 5 mm. dia, 
for the telegraphs in Cochin China at 255 fr. per ton. 

Holland.—Two tenders were submitted to the municipal 
authorities of Amsterdam for the supply and installation of the 
cables required in connection with the Corporation electric lighting 
station. The lowest was that of the Western Electric Company, 
London (759,9257 fl.); the Callender Cable & Construction Co, 
London, asked 813,8534 fi. 

India.—The Bengal Iron and Steel Company have 
placed a further order with Messrs. Crompton & Co., Ltd., of 
Chelmeford, for two dynamos for direct coupling to Willans engines 
of 300 H. P. 

London.—The Secretary of State for War bas accepted 
Geipel & Lange's tender for 67 Geipel steam traps of the No, 2 giga 
for the Royal Gunpowder Factory, Waltham Abbey. 

Newport (Mon.) — The chairman of the Electricity 
Committee last week asked the Corporation to give the Committeo 
power to withhold the contract for the supply of the power engine 
by Messrs. Markham & Co. if necessary as they had a dispute with 
the company. This was agreed to. 

South Africa.—The Municipality of Johannesburg have 
placed an order with Willans & Robinson, Ltd., of Rugby, for one 
of their 240-H. P. compound engines, 

Southend-on-Sea.—The Corporation of Southend have 
decided to instala Willans engine of 250 E P. direct coupled toa 
Bruce Peebles dynamo for supplying power to their electric 
tram ways. 

Swindon.—The Guardians having received permission 
from the L.G.B. to instal electricity in the Workhouse, has accepted 
the tenders of the Northern Electrical Company and the Tudor 
House Company for the laying down of the plant and Wiring. 

Watford.—The School Board has received the following 
tenders for installing the electric light in the new Victoria Boys’ 
School :— 


Conductors in Conductors in 
steel tubes. best white wood, 


Rogers & Gowlett, Watford (accepted) £118 10 0 £06 5 0 
Haroid Downer, Watford x is ai 125 12 6 119 10 0 
Watford Engineering Works os xs 189 0 0 1832 1 0 
Firth & Son, Watford d .. 1388 0 0 184 0 0 
Ridout, Watford ae 0 0 . ee ee 166 0 0 166 0 0 


Wolverhampton.—At the last meeting of the Guardians 
the Clerk reported that he had been in correspondence with Mesars. 


Woods & Co., of Blackburn, on the subject of the electric installa- | 


tion at the new workhouse for which they had obtained the contract, 
including the supply of Belliss engines. 1t appeared that it would 
be much more oonvenient if these engines were Supplied through 
the Electric Construction Company, who were also to supply the 
dynamor, and Messrs. Woods had consented to this arrangement, 
The chairman, in reply to Mr. Pritchard, explained that tha 
arrangement would make no difference either in the character of the 
engines or the cost, but would cause a considerable saving of tima 
aud be & great convenience. 


- Yorhshire.— The Wheldale Iron and Coal Company hava 
decided to instal a 200 -H. p. Willans engine for direct Coupling to a 


dynamo of Mesers. Holmes's make, the combined t bei | 
for electrical power work in connection with their p ery. ng peed 


e dz -= 
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NOTES. 


Natal's Electrical Possibilities.—The largest dairy 
farm in the Colony of Natal is situated at Nel's Rust, and is owned 
by that enterprising gentleman, Mr. Joseph Baynes, C.M G., J.P., 
who represents the constituency of Ixopo in the Natal House of 
Assembly. The dairy in question is probably the most perfect of 
its kind in the whole of Southern Africa. Its features include two 
electrical plants—one driven by a 15-H P. turbine and con- 
nected with various works on the farm; the other, a 60-H P. turbine, 
_ which has to do more particularly with the large refrigerating 

apparatus. Mr. Baynes went to manufacturing firms outside 
Great Britain for his refrigerating and electrical plant. The 
latter he got from the United States, and his 60-K. r. 
turbine was purchased in Switzerland. The plant sent ont to him 
in the first instance from an English house was not equal to his 
requirements, with the result that it had to bo discarded, and—to 
quote his own words—'' my engineer came to Europe with instruc- 
tions to get the very best machinery that money could buy in any 
part of the world.” Mr. Baynes isa firm believer in the value of 
electricity as motive power, and deplores the fact that the people 
of Natal do not turn to better account the numberless rivers and 
streams which are such a feature of the topography of the Garden 
Colony. Questioned on the subject in London the other day by 
one of our correspondents, Mr. Baynes observed, " The people of 
Natal do not realise what an enormously valuable asset they have 
in the water-power of the Colony. Several schemes have been pro- 
jected for the utilisation of the Howick Falls, but objections have 
been put forward, chiefly on esthetic grounds, and so far nothing 
has come of the matter. But there is no need to utilise the Howick 
Falls, when, as is the case in Natal, you have streams and rivers on 
every hand. I think we shall be standing in our own light if we 
don't acopt electricity more widely in Natal than is the case at the 
moment. The various light railways, for example, could be more 
advantageously worked by electricity than by steam, I fancy, even 
if we have, in the first instance, to generate electricity by steam. 
There ure numberless perpetually-running streams which by careful 
handling could be turned to profitable account. In winter and 
spring some of these streams get very low, but by a system of water 
storage this fact need not present any very serious obstacle. We 
have enormous water-power in the Drakensberg Mountains alone— 
the water from which descends from an altitude of 11,000 ft. to the 
sea in something less than 200 miles, and which might and should 
be used either for the generation of eleetric power or for the pur- 
poses of irrigation. I suppose no other part of South Africa is such 
an electrical storehouse as Natal. When this is generally realised, 
I believe it will be found to be quite possible to obtain cheap and 
efficient. electrical energy to drive our little railways and light the 
streets and houses of our various towns.” 


Testing Structural Material. There is no economy 
greater than a certainty of material. Given material of a known 
strength on which reliance can be placed that it ehall never fall 
below that strength, and all reason for surplus nominal strength 
disappears. This is the burden of an article by Mr. Paul 
Krenzpointner in Cassier's Magazine. He is right within limits. 
Equally important is a certain knowledge of stresses. Structural 
steel is a material that has become very certain in ita strength, and 
it can be used with proportionate economy and satisfaction. Not 
so steel castings, on the uncertainty of which steel founders, we 
may almost say, pride themselves. At least they like to shelter 
behind the uncertainty produced by their own inability to produce 
certain and reliable material. It is to long and repeated tests, 
mechanical, physical, and chemical, that rolled steel owes ita present 
excellence. Such teste have been made on material since 1781 by a 
Frenchman named Souflat. Then there were Bramah, Eytelwein, 
Tredgold and others, followed by Young, Pictet, and later by 
Fairbairn. There still remains a good deal of personal knowledge 
and judgment that cannot be put into the shape of rule and formula. 


It is probable that such judgment would be greatly advanced were- 


students sent out as inspectors of material for a few months, so as 
to make them familiar with what tests can be made. At the same 
time too much must not be made of mere material An engineer 
of experi- nee often judges better of certain stress effects and the 
behaviour of material than he can calculate. Is it not common to 
caloulate a dimension with the largest reasonable factor of safety, 
only to feel that the result is wrong, and to fall back on experience 
which after allis an embodiment of factors that do not appear in 
any ordinary view of the duties of a piece ? 


Testing Cast-Iron.— How should cast-iron be tested? 


Dr. Moldenke, who writes in the Engineering Magazine, advocates - 


the test to destruction of a percentage of all castings that are suffi- 
ciently small to be so employed, but would test larger castings by 


running round bars from the same ladle as the casting in larger 


sizes. He asks for bars of 14, 2 and 24 in. diameter, according as 


castings are to be of soft, medium or chilling quality, thus elimi- 


nating the effect of green or dry sand casting; and for trans- 
versé tests on supports 12 in. apart. Mr. Buchanan, on the other 
hand, recently advocated the casting of test coupons attached to 
the casting iteelf. The Doctor finds fault with this method, though 
we do. not see. that a coupon cannot be so cast as to be relieved of 
any.oooling stresses or other interferenoe from the mein presi i 


If it is to be assumed that test bare. may ‘fairly represent eja ue. 


. 


taneously- run castings, probably nothing better than the plain 
circular bar could be employed. They are simple to mould and 
cast, and Mr. Thos. West bas given fall instructions for moulding 
such bare in a pamphlet issued by the American Foundrymen’s 
Association. Dr. Moldenke, however, writes molding, which is an 
objectionable mis-spelling, only equalled by his further Ameri- 
canism, helping us clear away.” Why will otherwise well-informed 
Americans use such spelling and syntax? 


Northampton Institute.— The evening courses and 
classes of this Institute in all technological subjects will commence 
on Monday next, and the day courses in engineering on Monday, 
29th inst. The announcements issued by the principal, Dr. R. 
Mullineux Walmsley, for the Session 1902—3, give full particulars of 
the curricula in mechanical and electrical engineering, iocluding 
electro-chemistry ; special facilities are provided for Internal 
Students” desirous of qualifying for the B.Sc. degree in engineering 
of the University of London, to which the Institute is affiliated, and 
the laboratories are wall equipped with a variety of modern 
appliances. 


Municipal Trading.—We learn from the Times that 
Mr. Arthur Chamberlain has addressed a letter on the subject of 
the proposed municipalisation of the Birmingham tramways to the 
hon. gecretary of the Birmingham and District Trades and Property 
Association, in which he says he is opposed to the acquisition and 
working by the City Council of the tramways. He does not consider 
that the constitution or mode of election of City Councils was 
intended to lend itself, or, as a matter of fact, does lend iteelf, to 
the effective management of commercial undertakings. City 
Councils, considered as profit-earning bodies, suffered from two 
radical defects. Iu one direction their powers were too limited for 
the effective control of great businesses, and in another direction 
their personal responsibility was too vague to bring home to them 
the results of financial mistakes. 'The Council had it in their 
power to propose to any company of undertakers their own 
(reasonable) terms, and it was only if such negotiations failed that 
they would be justified in taking the risks themselves. The Council 
was by its constitution much better fitted to conduct such negotia- 
tions to a successful issue than to supervise the daily and hourly. 
details of a great business, and there was no reason to suppose that 
negotiations honestly and skilfully conducted would not result in 
getting all that tramway municipalisation if successful could give 


them, and avoiding all the burdens that if unsuccessful it would 
impose on them. 


The Late Sir Frederick Abel.—At the funeral of 
Sir F. Abel, whose death was announced in our last issue, the 
Institution of Electrical Engineers was represented by Mr. A. 
Siemens and Prof. S. P. Thompron, past-presidents, Mr. W. H. 
Patchel, member of Council, and Mr. W. G. McMillan, secretary. 
A wreath of flowers was also sent from the Institution, of which 
Bir Frederick was a past-president and trustee. 


The South-Western Polytechnic.—We have received 
prospectuses of the arrangements at this Chelsea Institute for the 
forthcoming session. Full particulars are given of the electrical 
engineering courses of instruction, and also of the mathematica and 
physics courses, The professor of the electrical department is Mr. 
C. F. Smith, Wh. Sc., and he is assisted by Messrs. U. 4. 
Oschwald, B.A., and W. H. F. Murdoch, B.Sc., as demonstrators. 
The new term begins on September 29th, and those who contemplate 
joining either the day or evening classes, will find views of the 
different departments, and the most detailed information in the 
prospectuses of which thev can obtain copies from the secretary s$ 
the Polytechnic, Manresa Road, Chelsea. E 


Obituary.—The death occurred on September 13th, at 
bis residence at Manchester, of Mr. William Clapham, of Richard 
Johnson, Clapham & Morris, Ltd., minere’ eloctric lamp and 
dynamo brush manufacturers, brass founderr, &c., of Manchester 


and Liverpool. Mr, Clapham had reached the advanced age of 
85 years. | 


An Electrical Post Seheme.—4A number of our daily 
contemporaries have been busily occupied with a proposed over 
head electric letter post transmission scheme. We read in one 
paper that it is the invention of a Count Taeggi, who has already 
formed a syndicate, and is coming to this country to work it. It is 
stated that Signor Galimberti, the Italian Minister of Posts and 
Telegraphs, bas appointed a Commission to report on the system. 
Anothet paper says that the idea is that of Signor Piscicella. The 
proposition is to send aluminium boxes containing letters along 
overhead wires at the rate of 250 miles per hour. The proposal 
does not seem to be very original. The Post Office officials have 
had numerous schemes brought before them frem time to time, 
the experiments carried out in London years ago for the 5 
mission of messages electricallylthrough underground tubes must n 
be quite forgotten in the glorification of this new proposal. 


An Interesting Return. — The Census returns for Kent 
show: that there are in the county 1,457 persons engaged in wit 
{ricity supply and electrical apparatu making. Atthe 1891 cens 
the. figures were 203, thus in 10 years the number of person 


engaged in the electrital trade has increased by 617 7 per cent, te 
largest-increase in any ceonpstion in the county. 
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The Goubet Submarine Boat Sold.—The Paris cor- 
respondent of the Morning Post say that the Goubet submarine boat 
called after ita inventor, who devoted his fortune to perfecting this 

e, was sold by auction the other day to an engineer for 45,000 fr., 
after brisk bidding between bim and a dealer in old curiosities. 
Our readers will find a description of the Goubet boat. in the 
EprcrBicAL Review for January 10th, 1896. | 


Personal.— On Thursday, 11th inst, at St. Luke's 
Church, Southport, Mr. W. Mackintosh, chief assistant electrical 
engineer in the Keighley Corporation electricity works, was married 
to Miss M. G. Davies, of Southport. 

Mr. W. R. Kelsey, B. Sc., M. I. E. E, has been appointed principal 
of the Taunton Municipal Technical Institute. 

Mr. Wilson has been appointed engineer of the light railways 
scheme from Brierley Hill throngh Quarry Bank to Rowley. 


Lightning Fatalities.—A man (named Reed) was 
killed by lightning at Hunton (West Kent) on Wednesday last 
week. Deceased was at work in the hop fields when a very severe 
bail and rain storm came on; itis stated that there was an almost 
continuous roar of thunder and flashes of vivid forked lightning. 
The medical evidence showed that the lightning had passed through 
his head and burnt his right shoulder as if a hot iron had becn 
placed on it. There were more external marks of violence on 
another man who was struck, but his head was not affected, and he 
was expected to recover. A post mortem examination on Reed’s 
body showed that the membranes of the brain were congested, and 
thé heart was affected. : | 

From Hampton Wick, also, a lightning fatality is recorded, while 
at Esher an organ grinder also succumbed to shock. From various 
other directions tales of disastrous results have been reported. We 
note that the principal chimney stack at a Kingston school was 
struck and shattered, “and although there was a conductor on the 
stack, it was left hanging like a ribbon.” 


Electric Shaft-Sinking Gear.—In our article on page 
427 of last week's issue, through an oversight which we regret, we 
omitted to mention that the machinery there described was made 
by Messrs. A. Hirst & Son, Limited, electrical and mechanical engi- 
neers, of Crescent Works, Dewsbury. This firm is doing a good 
deal of colliery electrical equipment work up country. 


Midland Power Scheme.— The whole of the work for 
this electrical power scheme which was fully described by us last 
week, was designed by, and carried out under the supervision of, 
the consulting engineers, Messrs. Kincaid, Waller & Manville, of 
Westminster. 


THE CENTRAL STATION ENGINEER. 


THE General Purposes Committee of the Darlington T.C. has 
decided to advance the salary of Mr. Lunn, borough electrical 
engineer, by £50 a year, without the conditions previously 
imposed. 

The Electricity Committee of Bristol T.C. has appointed Mr. 
W. B. Moraay, assistant mains engineer, to the post of mains 
engineer, in succession to Mr. Jenkins, who has resigned. 

There were 97 applications for the post of chief assistant at 
Colchester electricity works. These were reduced to four, and 
Mr. W. Faispy, assistant engineer at the Stockport electricity works, 
was appointed. 

Following the resignation of Mr. Exnest MARPLES, electrical 
engineer to the Hoylake and West Kirby D.O., the Council has 
decided to advertise for a resident engineer for the generating 
station at West Kirby, and to offer a salary of £250 per annum. 

Mr. Davms, resident engineer to the County of Sussex Electrical 
Power Distribution Company, at Lewes, has left-the Lewes works 
and joined the company's head office in London, his successor 
being Mr. Bolton, of Watford. 


Mr. A. P. DRTBUndE, of Swansea, has been selected for the 


advertised post of chief assistant at the Dewsbury electricity works. 
There were 84 applicants. | 


CITY NOTES. 


Drake & Gorham, Limited. 


Tun first annual meeting of this company was held on 11th inst. at 
Westminster, Mr. B. M. Drake presidíng. | 
The CHArBMAN said that the net pre fit for the period covered by 
the accounts amounted to £12,081, after paying all charges and 
Writing off the preliminary expenses. Although the accounts dated 
from January 1st, 1901, to June 30th last, the vendors were entitled, 
under the agreement, to interest on the purchase price and to other 
sums in-lieu-of ptofits- made-prior to the date of incorporation, so 


that the amount now available was practically the result of 12 
months trading. Itiwas proposed (says the Times report) to declare 
T pet cent. per annum, and, in the. 


o 


à dividend at the rate of 


directors’ report, it was recommended that the balance should be 
dealt with by placing £2,000 to reserve and carrying forward 
£1,246. This suggested transfer of £92,000 to reserve had no refer- 
enceto the compulsory reserve alluded to in the prospectus, as that 
only came into operation when a dividend of 10 per cent. had been 
paid. Since the report was issued, the board’s attention had been 
called to the fact that the company’s articles did not apparently 
make provision for the formation of an ordinary reserve, snd it bad 
therefore been decided to add the sum in question to the carry 
forward pending the receipt of legal advice as to the advisability 
of altering the articles. Having remarked that the outlook was 
romising, he moved the adoption of the report, which was seconded 
y Mr. J. C. Forster. 

In reply to a SHAREHOLDER, the CHAIRMAN said that his visit to 
the United States was undertaken partly on the company's business 
and partly for his own purposes, and that the expenses had been 
borne by himself. Asa result of his visit they now had an agency 
established for some electrical devices, which the board hoped to 
introduce into mills, and others in connection with lighting. He 
also looked into the question of electrical vehicles and electrical 
machinery, which, it was thought, were made cheaper and better 
there, and could be sold to advantage in this country. 

The report was adopted. 


British Columbia Electric Railway Company. 


AT an extraordinary general meeting of this company, held at 
Cannon Street Hotel last week, resolutions altering the articles for 
the purpose of raising additional capital, which is urgently required, 
were carried. The chairman said that the sharcholders had sent in 
313,223 proxies out of 400,000 possible votes supporting the action 
of the directors. But for tbis approval, reconstruction at a cost of 
£10,000 would have been the only alternative course. It was stated 
that this meeting will have to be followed by six others, occupying 
two months, or more, before the company would be in an effective 
position to get the money needed. 


Direct West India Cable Company. 


Tum following is a copy of the report which came before the annual 
meeting, held on Tuesday in London :— 


The net result of the year's (to June 30th, 1902) working is a profit of £4,780 
10s. 2d., as compared with £5,286 10s. 8d. for the previous year. An interim 
dividend of 8 per cent. has already been paid, and it is now proposed to make 
a further equal payment, free of iucome-tax, which will leave £2,999 10s. 2d. to 
be carried focward, This will increase the amount to the credit of revenue 
account to £80,981 18s. 6d. The shareholders are asked to approve the 
establishment of a staff provident fund in accordance with the detaiis of the 
scheme to be submitted to the meeting. The company’s vables continue to 
work with complete efficiency, 

Offe:s for the sale of debentures to the trustees were invited in December and 
June last, and £7,999 5s. was paid for £8,000 of debentures, which amount hag 
been written off capital expenditure, 


Halifax and Bermudas Cable Company. 


Tru following is a copy of the directors’ report which was sub- 
mitted at the annual meeting held on Tuesday :— 


The net result of the year’s working (to June goth, 1902) is a profit of 
£3,362 Os. Id., as compared with £4,904 14s. "d. for the previous year. An 
interim dividend of 24 per cent. has already been paid, and it i» now proposed 
to make a further equal payment, free of income-tax, which will leave 
£862 08. Id. to be carri-cd forward, This will increase the amount to the credit 
of revenue account to £16,10014s. 5d. The sharehoiders are asked to approve 
the estabiishment of a staff provident fund in accordance with the details of 
the scheme to be submitted to the meeting. The company's cable oontinues 
to work with complete efficiency. Offers for the sale of debentures to the 
trustees were invited in December and June last, and £7,999 15s. id., was 
paid for £8,000 of debentures, which amount has been written off oapital 


expenditure. 


The Cable Combine. 


Os Wednesday last week an extraordinary general meeting of the 
British Insulated Wire Company, Limited, was held at Liverpool 
for the purpose of changing the name of the company to that of 


the British Insulated and Helsby Cables, Limited. Mr. E. K. 


Muspratt presided. 


The CHAIRMAN stated that it bad been agreed, on the amalgama- | 


tion with the Telegraph Manufacturing Company, Limited, of 
Helsby, that the names of the companies should be changed. The 
name proposed was that of the British Insulated and Helsby Cables, 
Limited. Changes proposed in the articles of association were 
consequent upon the Companies Act of 1900. If passed, a further 
meeting would be necessary to confirm. He proposed that the name 
of the company be changed to that of the British Insulated and 


Helsby Cables, Limited. l 


Mr. J. TAYLOR seconded, and tho resolution was carried 
unanimously. 

The CHAIRMAN next moved that the necessary alterations be made 
in the articles of association. This was seconded, and also carried 
unanimously. 

Replying to a SHAREHOLDER, the CHaIBMAN stated that the 
business had grown enormously during the last few years, and the 
amalgamation rendered it necessary to have someone to super- 
inténd the whole, The business could not be carried on 
without a general manager. The directors had been fortunate 
in securing the services, as manager, of Mr. Sinclair; who was 
aequainted with the work, having been in the employ of the 
National Telephone Company. 
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Electric Railway and ‘Tramway Carriage Works, 
Limited. 


THE directors’ report to be submitted to the meeting to be held at 
Preston, on Thursday, September 25th, says that during the year 
ending June 30th, 1902, the work» have been fully maintained as 
regards buildings and machinery, the cost of which has been 
charged against revenue. After allowing £4,041 28. 4d. for 
depreciation, the profit for the year is £14,854 1s. 1d. to which must 
be added £2.578 2e. 7d. brought from last year (£3,778 28. 7d. less 
£1,200, special allowances to directors), making a total of £17,432 
38. 8d. The directors recommend tbat this amcunt be dealt with as 
follows :—'To carry to general reserve fund, £2,000; to pay a divi- 
dend cf 8 per cent., lees income-tsx, for the year ending June 30th, 
1902, £12(00; to carry forward to next year, £3,432 3s. 8d. = 
£17,432 38. 8d. In accordance with the articles of association, two 
directors retire, viz., Mr. Flett and Mr. Boddington, and being 
eligible offer themselves for re-election. 


Stock Exchange Notices.— The Committee has 


appointed special settling days as under :— Wednesday, October 1st, . 


Calcutta Tramways Co, Ltd.. further issue of 32,268 shares of 
£5 each, £2 10s. psid. Nos. 70,001 to 102,268 ; County of London 
ana Brush Provincial Electric Lighting Co., Ltd., further issue of 
10,000 6 per cent. cumvlative preference shares of £10 each, 
Nos. 60,001 to 70,000. The Committee also ordered the under- 
mentioned to be quoted in the Official List.— British Iueulated 
Wire Co., Ltd., further issue of 30,000 ordinary shares of £5 each, 
fully paid, Nos. 70,001 to 100,000; aud 20,000 6 per cent. cumula- 
tive preference shares of £5 each, fully paid, Nos. 80,001 to 100,000; 
Calcutta Tramways Co., Ltd., furtber issue of 32,268 shares of £5 
each, £2 10s. paid, Nos. 70,001 to 102.268; County of London and 
Brush Provincial Electric Lighting Co., Ltd., preference shares (as 
above). 


British Insulated Wire Co.—The directors have 
declared an interim dividend on the ordinary shares to June 30th 
last at the rate of 8 per cent. per annum. 
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TRAFFIC RECEIPTS. 


Receipts for Miles 
the week. Total to date. open. 
Company Week P TES — z 
-y ending Am'nt | Ino. or Am'nt Inc. or This Last 
l '| dec.* deo.“ year year. 
Blackburn Co Sept. 12 908 | t 95 | 2i 079 | + 3.42 CIE 


Blackpool and Je 
Brist] Trys. & Cor. Co. 


„ 13 1.495 4281 c 672 20 
Britisb Else Trac, Co, :— 


„ 12 5,180 $1,169 


| 


Devonpo „ 5 511 + 79 15,427 T 588 b 6 
Dudley—Stourbridge.. : ^» 5 t6 + 58 96645 + 3453 187 1 
Gateshead „ 5 873 | +28 26,019 4 4,845 10 
Gravesond . n 5 20 — 1,118 — i! — 
Greenock—Pt. Glatgow a 5 636 7407 17.865 410,878 7 7 
Hartlepool — ..  .. E 5 830 + 51 9,210 + 1,59 6f 4i 
Kidde: minster . vs 9o c5 144 —. 12 4,480 — 7 42 4 
Mertbyurr. „ 5 218 — 22 7,248 — 1,847 3 9 
Middleton „ 5 364 — J,88 — BA — 
oan Annon i47" av b 651 — 10, 18810 + 760 8 8 
Poole «c oye UD 851 — 17 9216 — 10 32 8j 
Potteries E Js „ 65 1,591 7109 51,844 + 1,979 258 | 28% 
Southport: „ 5 895 4178 9,945 4 3970 57 5 
Bouth Staffordshire. n 8 705  —1:8, 27,40 — 95 213 22 
Swansea . í ^ | » 5 588 — 25; 16,908 + 1,123 5 54 
Taunton . 4 dee due 7 — 43 28-4 — 195 11 — 
emonth . we D 446 | + 91 10,629 + 1,190 | z 
Wolverhampton Dist. uo 810 4185 6,638 + 4,888 10 | 9 
Rothesay.. : „ 5 246 + 76 t + 24 — — 
Weston-super-Mare.. „ 3 309 — ' 48) — 22 — 
Central London Railway „ 13 617 +472 68,0013. + 5.795 6 6 
City and 8. London Ry. „, 14 3.029 41,198, 80,95 110,194 64 49 
Doncaster Corp. Trys. ..| — E — 116 — 575 — 
Dover Corporation Trys. „ 13 286 4 10 8,280 + 135 8 g 
Dublin United Trys. „ 12 4,982 | +219 66,162 — 50 46 | 46 
East Ham Tramways .. , 6 535 | +108: — 5 43 
Glasgow Corp. Tryn, . „ 13 12.700 si C06 179.519 — 7,930 56 | 
Liverpool Overbead Ry. „ li| 122 — 85 17,818) — 1,148 61 | 
Newoastle Corp. Trys. . » J8 2.995 — | — (95 | — 
Sunderland Corp. Trys. | w. 4 ' 1,321 | +128 — | — 171 177 
* Compared with thc corresponding period of 1901. 
STOCKS if SHARES. 
, Wednesday Evening. 


ERRATIC are the influences at present working upon nearly all tbe. 


markets of ihe Stock Exchange, and with business at a low ebb, it 


does not take much to move prices in eitber direction. It will be 


something of a relief to bave the meeting of Parliament over, for 


then information should become available in regard to the new. 


Transvaal Loan, the advent of which is said to be keeping down the 


price of Console, and therefore quotations in other investment 


departments. But the monetary situation in Now York has assumed 


a position the reverse of reassutivg, and calm critics on this side are 


quietly discussing the likelihood of a rise in the Bank Bate to 4 per 
cent. The markets with which we deal, however, can contemplate 
with equanimity the outlook for dearer money, and it is doubtful - 


whether a rise in the Bank Rate to 4 per cent. would eause so much 
as a 58. fall in Electricity Supply shares, although it might affect 
Telegraph stocks unfavourably. Some there are who do not hesitate 
to declare that the financial position in New York is grave enough 
to arouse fears of a semi-panic, but of course there are always 


extremists to fatter themselves npon their ability for taking . 


“liberal views.“ 

Central London Deferred stock has risen a point in sympathy 
with the better-on-balance tone which now pervades the home 
railway market as a whole. The other electrical issues are much as 
they were a week ago, but Districts present an appearance of re- 


markable firmness, and the price bas jumped to 38. So little float- ` 


ing stock is in the bands of the public, that any small amount of 


buying suffices to put the price quite  disproportiopately higher, ` 


The company has now commenced experimenting with various elec- 
trical devices upon a part of its line at Ealing, besides the Kensing- 
ton bit. From official utterances made since we last wrote, it would 
appear that the District is as far off amalgamation with the Metro- 
politan as ever. The Consolidated stock of the latter company has 
moved up to 831, assisted to some extent by the District rise. 
Great Western and London & South-Western stocks were put down 
at first when the extension of the London United Tramways Com- 
pany to Ricbmond was announced the other day. 

Considerable activity prevails in the issues of the London United 
Tramways at present. The Debenture stocks are 109 and 83 for the 
fully and partly paid respectively. In conneotion with the former, 


some of the members of the Royal Family are sbaring our conten- 


tion that the price is quite high enough—at least, if transfers may 
be accepted ag evidence of the suggestion's truth. At 112 tbe Prefer- 
ence are rather better, and the price marked 114 last Tuesday. The 
£7 10g. paid Preference shares are 9 middle. Determined attempt, 
are being made to market the Ordinary shares of the London United 
Tramways. These shares were all paid to the vendors, but latterly a 
sort of nominal quotation has been established in the Stock 
Exchange, altbough, of course, the public can have no shares to sell, 
For the £10 fully paid Ordinary 22 is bid. 

British Electric Tractions are a fairly good market, but despite a 
number of bargains being transacted in them every day, the quota- 
tion of the Preference only has moved up a shade. Several of the 
Colonial and Foreign tramway shares are active, Anglo- Argentines, 
for instance at 41, Calcutta at 74, and Capes at 2}. While the 
tendency for electrical traction shares is good, London General 
Omnibus stock has drooped to about 93. 


The City and Surrey scandal drags its weary way across the 
pages of the newspapers, but the number of shareholders, it is to be 
hoped, cannot be large enough to make the company's wretched 


affairs of more than academic interest to most people. A dividend | 


of 8 per cent. with £3,432 forward, is announced by the Electric 
Railway and Tramway Carriage Works for the past twelvemonth. 


Seven changes are displayed by the Electricity Supply section, all 


of them being in the upward direction. Charing Cross Preference 
shares are 5s. to the good; St. James's and Pall Mall show a rise of 


half a sovereign, and Metropolitan First Debenture has again 


improved a point upon its last week's advance, while the sbares are 


also 3 up. Charing Cross new Ordinary are 84, while Westminster 
Preference keep at €]. Brush sbares continue their downward , 


career, the Ordinary being now quoted 5s either side of a pound. 
Both City &nd County Debentures are rather better. 


British Insulated Wire shares are 74, cum the dividend at the 


rate of 8 per cenf. per annum declared the other day. Electric 


Constructions follow the falling tendency of Brush shares, and are 


down 4, but other miscellaneous descriptions call for no comment. 


In the telegraph section a few sellers of Anglo American Pre- 


ferred put the price down to 93, and brokers with an order in & 
couple of thousand stock find it very difficult to deal straight away, 
so limited is this peculiar market. The Eastern group pursues its 
way to higher prices, Eastern Ordinary adding 1 per cent., and 
Eastern Extension shares 5s. to their quotations. It is said that 
the sharp break which has occurred in Yankee rails is respon- 
sible for the dulness of the American telegraph section, but unfortu- 
nately for this theory, Direct United States shares are 5s. better on 
the week. Western Telegraph bave improved to the same 
extent, replacing a fall of. identical amount last week, and 
the Debenture stock has advanced to its full par value. No: 
quotable change has resulted from the dividends declared at 
the meetings on Tuesday of the Direct West India and the Halifax 
and Bermudas Cable Companies. Both undertakings worked fora 
slightly less profit for the year ended June 30th last than they did 
in the preceding twelvemonth, but the dividends remain as before, 
i., at 6 per cent. for the West India, and 5 pet oent. for 
Halifax and Bermudas shareholders, l 

Globe Preference are è easier, and Oriental- Telephones um. 
shed y. National Telephone issues remain steadily firm. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGEAPH AND TELEPHONE COMPANIES. 


NAMB, 


% Debs. - 


82,300 | African Direct Telegraph, 4 
25,000 Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 . - 
119,700!) Amason Telegraph 5 % Debs., Nos. 1 to 1, 250 Red. - 
804,720 dr nerian Telegraph ... ve - - 
8,097,640 do. 6 V Pref. Ll eee oes 


D do. Deferred ooe oeo eee 


44,000 Ohili Telephone, Nos. 1 to 44,000 00 eee eee eos 
15,383, 300 Oommercial Oable — ... i 


1,741,029! 


Do. do. Bterling 500 year 4 % Deb. Stock Red. 


16,000 | Ouba Telegraph ee iss eas ius sue sis 


10 V Pref, eee eas see oe oe 


6,000 Do. 
12,931 Direct X. am N TD 0 T 


do. 10% Cum. “Pret. .. eo ee 


6,000 
60,7107 Direct U United States Oable ... 


96300 | { 


Direct West India Oable, 4j Y Ra" Deb, within | 


4,000,000 MD PAPE, Ord. Stock Ps $i “ee 


1,930,807 
1,482,288? 


3 Pref. Stock ee Ll) | eee 
Do. Mort. Deb. Btock Red. - - 


800,000 | Bastern aria Australasia and China Telegraph  ... 


820,000; 


Do. 4% Deb. 


Eastern and South African ‘Telegraph, 4 LÀ Mort. Deb. 
600000 Ne tel sie oa Debs 100 615 | on 


to 1:300, Red. } 100] .. | iw. | on 


100 eee ee eee 
10 een soo ' 
100] .. 8 
Stock 73/6 | 34%, | 61s. 
Stoch 695 | 6 & 6 95 
Btock|£1 7s. | 6s. 28. 
54 5 * 5 V 
$100 | 8 87 88 5 
Stock se 


| peres 
on 
the three years. | Sept. 9th, 


98 —102 
34— 4 
70 — 80 
47 — 50 
93 — 95 
7)— 8 
9$— 4 
160 — 170 
95 — v7 
54— 63 
13 — 14 
24 — 31 
7— 8 
102 — 102 
100 —1€3 
123 —128 
90 — 93 
108 —111 
12 — 124 
107 —110 
99 —102 


Closing 
Quotations 
Sept, 17th, 

98 —102 
34— 44 
70 — 80 
47 — 50 
92 — 94 
74— 8 
31— 4 
160 —170 
95 — 97 
51— 6} 
13 — 14 
21— 83 
7 — 8 
103— 11 
100 -103 
124 —129 
90 — 93 
108 —111 
124 — 128 
107 —110 
99 —102 


200,0001 Do. 4 B Beg. Mt. Debe. (Mauritius Bub.) 1—8,000| 25| .. ‘we — [101 —104 101 —104% 
180,237 | Globe Telegraph and Trust ... —...  ..  ..  ..| 10 547 | 54% | 52% 9 — 10 91 — oF 
180,042 Do. do. 8 N frei.. , 10 134— 14 131— 192 
150,000 Great Northern Telegraph, “ Oopenhagen 10 1217/15 Y 15 „ | 25 — 27 25 — 27 
i and Bermuda Oable, 44 95 1st Mort, Debs, ER = 
70,000 1 =) 100] .. | . „ |99 —102 | 99 —102 
17,000 | Indo-European Telegraph  ... ee 25 10 Y |10 Y |10 % | 88 — 42 | 38 — 42 
100,000; London Platino-Brasilian Telegraph, t x, Debs. ... „ | 100| ... ee S. 101 —105  |101 — 105 
72,880 | Montevideo 8 Limitad, Ord., Nos. 1 to 72,680 . ses 1 | 2 m is i— 1 i— 1 
86,492 Do. do. 5% Pret., Nos. 1 to 86,492 | 1/5 - — 1 1— 1 
983,333 | National Pp Pref. Stock  ... e - oo. | 100 | 5 5 |5% |93 — 95 93 — 95 
1,966,667 Do Def. Stock ay Gee , | 100| ...| 60 |64xd/ 55 — 57 55 — 57 
15,000 Do. 6 J Oum, 1st Prei. - | 10/6 6 6 12 — 13 12 — 13 
15,000 Do. : Cum. 2nd Pref. ... 10 | 6 6 6 11 — 12 11 — 12 
$50,000 Do. Non-cum. 3rd Pref., 1 to 250,000 | 5 5 5 5 4g— 51 | 43— 5 
1,900,000; Do. A Deb. Btock Red. - „ Stock] 3355 | 34 34 £6 — 99 96 — 923 
500,000, Do. 4 95 Deb. Btock Red. ... 100] ... |4 4 102 —106  |102 —106 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171, 504, fully paid 115 58 6 % 1 i— 1 
100,00 ““ Pacific and Buropean Tel., 4 % Guar. Debs., 1 to 8 100 ie — | 99 —102 99 — 102 
11,839 Reuter’s. ee eee eee eee eos eee 8 5 % 5 % 5 % 64 —- 7 64 — 
2,303 | Submarine Cables Trust 8288 - - "E e. | Oort ... - . 110 —120 110 —120 
58,000 | United River Plate Telephone ds 577742 — t | 4— 51 
40,000 Do. do. 5 %, Cum. pret. Nos. 1— 40,000 BI use [ow 285 14— b 4§— 5 
379,947, Do. do. 5% Debs. eot ees eee Stock eee „%% eee 101 —104 101 — 104 
15,699 Weat African Tel egraph, Shares TT 10 ve TI m 31— 4h 34— 41 
80,008 | West Coast of America, Nos. 1—30,000 and 58, 001—659, 008 A| .. zi . i— (à à— 
150,000 Do, do. 4 % Dets., 1—1,500 gua. by Bras. Bub. Tel. | 100 : 97 —1(0 |.97 —ico 
207,930 | Western Telegraph, Ltd., Nos. 1—207,980 .. s . 10|7 $|7 957 9, |118— 12. 112 121 
75,000. Do. en 5 Debs. 2nd Bran ey 1906 6100 ... bes . {102 —105 02 — 105 
777. Do. Deb. eee eee 100 [TT] oe 97 —100 88 — 101 
88,821 | West India and Ros fies 5 ids | 10| 1 i. i— +— 
14560 Do. do. 6 % Oum. Ist Pret. ... | 10 : 4§— 54 4$- 5i 
4,665 Do, do. ae 6 10 vee 3 — 4 3 — 4 


80,0001 


10U,000 
100,000 
19,661 
20,000 
50,000 
50,000 
250, ,000 


150,000/ 

oon 
400000 
200,000 

40,000 


20,000 
400,0001 


35,500 Eámundson's Elec. Corp., Ord. Shares 
20,000 Do. 


120, ,0002 


De do. 
84,000 "Chelsea Reti Bappiy, Ord. 


Oum. 2nd Pref. ... 
Do. do. do, 5 % Debs., Nos. 1 to 1,800 


|100 | 


" EM 
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Biackheath and Greenwich Dist. Electric Light, Ord. 


4495 1st Deb. Stock, Prov. Certa. 100 


gr Oross me d Birand ] een ar Bappi su - 


Do. 
Brom ton & Kensington Elec, Lt. Bap., Ord., 101 to 19,761 
P" De do. 7 & Oum. Pre 


Oum. Pref. 
EC Deb. Stock Hee 


x, Dek. Stock Red. 
Oity of London Electric Lighting, Ord. 40, 001—110, B79... 
Do. 6 95 Oum. Pref., 1 to 40,000 . 
Do. 5 Y Deb. Stock, Gori p. (ins. at £115) all paid 
Do. 43% 2nd Deb. Stock, Prov. Certs., all paid 
ae of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 
do, do. 6 95 Pref., 40, 001 —60, 000 
De 4j % Deb. Stock, Prov. Carts (all paid) Rd. 
Cum. Pref. bes 


do. 6% 
Ist Mort. Deb. Stock. . 


Do. do. 44% 


21,000 Kensington and Knightsbridge Electric, Ord. 


90 


250,000; 


do. 4 J Deb. Stock 


000 do. 
110,000 London Electric Supp) 5 Limited, Ord.  .. 
Do. do. = 4% 1st Mt. Db. Steck Bd. Stoch 


98,769 . Blectric Bupply, 101 to 62,500 " 
220,000] Mortgage Debenture Stock 
$80,001 ' 88% Mort. Deb. Stock Bed. ... — .. 
8,653 | N Hul Electric Lighting sis Cue 
40,000 Paneles ig Electrio Light, Ord. A « 
30,000 Do. do. 7 20,081 to 40,089 
12000 Do. do. 83 % Deb. Btock Bed. .. 
Bmithfield Market Elect. Ba d^ [IJ dee 
56,000) Do. do. di 4% Dob. 2 XP 
South London Blectricity Supply, ^ eee 
109,518 | Westminster Rloctrie Supply, Ord. REM MD 


Unless as otherwise stated all ba: are 


* Subject to Founders Shares 
Dividends marked | are for a Lace consisting ef 


ae Dividends 


Pes e o 
5/9%/9% 103 
3 
516 54 4 5 
10 6 6 AS 
. 
10 6 6 |” 


10 5 * 6 X | 64% 
Stock} .. | — | .. 
16 14 D D 
65 7 7 7 
100 CLK] eee eee 
b E] eee eee 
un eee ees ee 
5 18% 1914. |103% 


uotations on Liverpool Stock E 
share warrants, 
pe year and the first pari e 


99 —162 


i— 
103 —1C6 
101— 108 
104 — 108 
9 — 95 
51— 52 
105 —107 
51— 5 
109 —112 
9 — 10 
124 — 13] 
122 —127 
103 —1(6 
81— 9 
111— 12 
11) —113 
61— 62 
6 — 6 
107 —11) 
103 — 113 
101 —104 
12— 2 
4$— 5} 
96 — 99 
15 — 16 
09 —113 
99 —102 
193 — 144 
pee 
97 —100 
11— 22 
80 — 90 
21— 3 


515 


Business 20ne 


during 
week enced 
Sept. 17th, 
^ 1902. 
Highest.! Lowest. 
29 1. 
94 | 92] 
96$ | 96 
J0M| 104 
18 1253 
921 91 
10921093 
9 9 
181133 
941 | .93 
cg 
C63 eee 
1043 | ... 
4|- 
22]. 
ico | 99; 


99 102 | 100 


103 —106 
103 — 10? 
10}— 10j 

9 — 94 
51 — 6 

105 —107 
51— 5 

109 —112 
9 — 10 
12) — 1:1 

123 —1:8 

103 —106 
8)— L 
114 — 124 
11 —114 
01— 62 
6 — 64 
07 —110 
104 — 113 

101 —104 
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SHARE LIST OF ELECTRICAL COMPANIES.—Ocatinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock Closing done 
Present AMB Dividends for : ote ended 
Issue, M RD | Share. the last threo years. noe b. Sp ith. sone Irin 1999, 
t 1899. | 1960. | 1901. 5 Highest. Lowest. 
. 90,000 | British Aluminium 1 Cum. Pref. ... ies «e. | 10| .. 515 ees 4— 5 4—5 ES iS 
800,0007 Do. do. De Mort. Deb. Btook Red. ees Stook 83 -e 88 83 — 88 ITI eee 
62,074 | British Electric T 5t e. o] 10| 89 9 à 9 %| 121— 134 | 19§— 13} 133 124 
90,000 Do, eee 10 eee eee eee 121— 123 121— 13 122 12%, 
600,0002 Do. 8% qim. Pol Debenture Bock ... Stock .. 124 —127 125 —198 | 1264 125 
79,000 British er Wire "ry iss xe ete - T b 20 * 15 * 10 Jd 71— " 7i— 78 T€ it 
70, 000 Do. do. Cum. Pref. eon eee eee 5 TM 54— o$— 6 TT TT: 
50, ,000 J Browett, ae & Oo 1899), Ord. s ees we | El) a. 8 .. | 13s. to I 13s. to 155. isi 
50, 000 if 6 Y Cum. Pref. ... e| £1] n 6 .. |16/6 to 17/0 | 16/6 to 17/0 | ... - 
105,731 | Brush Blecl. ! 4 Ord., 1 to 105,71. 2 917 55$ Nil 1 — 1i P Ib | a f au 
150,000 Do. .  Non-cur. 6 % Pref. ... ro ies 2| 6 6 39$ | 1i— 12 11— 13 E a 
125,0007 Do, do. 4$ Perp. eb. Btock eee eee Stock ur eee eee 1CO —103 1CO —103 soe 
126,000} Do, do. 44 % Perp. 2nd Deb. Stock ws Stock 93 — 98 | 93 — 98 S laa 
80,000 | Oallender's Oable Construction shares, Nos. 1—30,000  ... b 15 * 15 * 20 E. 151— 164 | 15k— 163 164 16 
40,000 Do. do. i Cum. Pref. TT b [TT] TT eee 52— 61 51— ci eee TT 
90,0002 Do. do. iu 88 Deb. Stock Red eee Btock eee see eae 109 —113 109 —113 Tr 0 
1,969,800 | Oentral London Railway es wees Stock.. | oua 4 %|108 —108 |103 —106 1044 | 104 
440,100 Do. do. 4% Pret vo RA ove -T Stock .., T 4 96/1104 —107 105 — 108 1062 | 1064 
440,100 Do, do. Def. do. 0 00 eee een Stock Oe eee & 103 —106 103 — 106 eee 0 
855,000 | City and Bonth London Railway  ... s - eo. [Stock] 17%] 13%) 2 72 — 74 72 — 74 T2 72 
54,000 Crompton & Oo., Nos 1 to 54,000 5 3| F 8 V 74%} 21— 8 93— 3 n pe 
‘ . lst ort. e O "E i 
200,0007 £100, and 901 to 11,000 of £50 red [IE] tee , 006 101 —1C6 V 101 106 % eee ees 
99,261 & Bwan Utd. i Legt., “ A” shares, £3 pd. 1 to 99,261 5; 6 217% ... i- 1 i- B a ni 
17,189 Do. do. “A” Shares, 01—017,189 bee 5 6 2495 ee 11— 24 14— 2 pee vee 
844,0297 Do. do. 1 4% Deb. Stock Bed [I1 100 [ITI eee TT 74 — 78 74 — 78 eee eee 
100,0002 ' Do. do. 5 2nd Deb. Btock Prov. Der a pee 100 PII) boe eee 78 — 83 78 — 83 ear 
$1,390 Do. do, 7 Cum. Pref., 1 to 31, 390... „ "n 8 24— 3 21— 3 se ai 
182,500 Do. do. 4% Perp. 1st Mort, Deb. Sto .. Btock| .. | .. | .. |99 —102 | $9 —102 99 | .. 
18,000 General 2 Elec. Co. (1900) 5 % Cum. Pref. e — .. se. | 10 5 %| 5 %|10 — 103 |10 — 10} | 108 .. 
150, 000 do. 4 Mort. Deb, Coe eee eee Stock 100 —103 100 — 103 TII eee 
85,000 Henley’ w. T)' Telegraph Works, Ord. ... .« — ! 1 » 20 %| 16 — 17 |16— 17 168 169 
85,000 do. 4} Pref. cee TIS 51— 53 — 5 [III [T] 
60,0002 pe. do. 44 ort. Deb. Btock... we 109 —113 |109 —113 ies i 
50,000 | India-Babber, — and per Works oes E 10 L4 10 * . | 20h— 211 203— 211 AD i 
9 3 on ead ia Ht ist ort. Deb [III [II] 110 100 —103 100 —103 [II] oes 
6500 t verpool h way eee [II] eee [II M Hx 14% 48 — 41 45 — 43 TT] vet 
10,000 |} Do. do. ` Prot., 10 paid — .. . . 10 91 — 10 91— TOE | ve | ow 
7,500 Parker (Thomas), Limited, Ord., Nos. 1 to 7,000 ... oo. | 10 "RM 144— 15b | 144—154 coe | o 
$Rosling : Fynn 6 95 Cum Cum. Pref. ee tee eee LII) £1 s.o 19/0 to 20/0 son [12] 
37 Construction and Maintenance . e ove | 12 1717 90 4 38 — 41 38 — 41 39 | we 
150,0003} Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | 100 .. |102 —105 |102 —105 T T 
640,0001| Waterloo and City Railway, Ord. Btook ... =. . 100 8%| 3934 393/90 —99 |t0—93 9 
| 
* Quotations or Liverpoo! Stock Exchanges. 1 Unless otherwise stated all sbares a are fully paid. § From Bradford Share List, 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY Por 
Consolidated Tel VV Oldham, Ash and Hyde Electric 18. 
Rational Biectric ? Wiring, —1. | bo. "n ie Beer, aid pay pa.) 10 
From Birmingbem Bhare List. From Manchester fare List. Bonk rote of disccopt S per cent. (February 6th. 1902). 
MARKET QUOTATIONS, Wednesday, September 17th. 
CHEMICALS. 20. This week. | Sept. Ard. ino. or Dec, METALS. & &o, — This week, Sept. 3rd. Ine. or Dee, 
a Acid, Hydrochloric .. „ per owi. B/- | 5/- W L g Copper Sheet ee ee „ per ton £69 £69 TE 
« „ Nitric T - „ per cwt. / / | ee " n Rod se per ton £69 £69 T 
@ „ Oxalfe .. e s» per owt, B2/- B2/- | $ n Electrolytic) Barr per ton £68 £68 m 
& „ Balpboric.. ee „ per cwt.) 5/8 5/6 | e n " hests . per ton £16 £76 T 
a Ammoniac, Bal .. per owt. 42/- 42/- | : " 1 Rod „ per ton £68 £68 T 
Ammonia, Moriase (erystal) .. per ton £BB 10 £88 10 ee a " H,O. Wire per Ib. Bd, Bd. oe 
ee per ton £80 | £80 ee | fEb onite Rod. T T per lb. Bj- Bj- e 
2 Bleachin powder e+ es porton £1 | £1 fy» Bbeet T T +» per lb, 6/- 1" "| 
a Bisuh hide of — e ee per ton £16 £15 n German Bilver Wire co c per lb. 1/6 1/6 "o 
a Borax è - „ per ton £18 | £18 k Gutta-percha fine .. ee ee per Ib. 8}- RJ- CAI 
a Bensole (90 20 eo co ve dert gal. Ti- | Ti- h India-rubber, Para fine — .. perlb.| 5/0 / 81 imo 
& „ (60/00%).. . „per gal. 5/6 5/6 í Iron, Charcoal Sheets .. . per ton £18 £18 T 
a Copper Sulphate ee ee per ton 219 £19 „ Pig (Cleveland warrants) .. per ton 68/74 63 04 7d. dec. 
a Lead, Nitrate e+ es per ton £24 | £24 | á Forgings, according to gine per ton From ail | From 411 e 
, n Wbite Sugar „ per ton £81 £81 | - í u Scrap, heavy. „„ por ton 47/6 to 60/- | 47/6 to 60% T 
pee à 9 y se ee „ per 2 * z ^u T é » Wire, galvanised No.8 .. per ton 49 15 2 * 
A per ee 
" Neph ba. Blend (90% ei at] £0? Gh. p er gal. 6/8 | 6/6 | : g Lead, English Irgot T „ per ter T 2 Py to 211 5 
a Potarh, Bichromste, in cacke.. — Bd. Bà, | T 9 " Bheet T „ per ton £18 #18 e 
& „ Cavstio (T5/EC9C) „ porton £24 £94 se m Manganin Wire No. 88 .. per lb. 8 / 80 ee 
8 v Bisulpbate bo „ per ton ER £55 T g Mercury per bot. £8 15 £8 15 T 
a Bbellac : „ per ewt. 109% 169/- d Mica (in original cases), small . per Ib. zd. to 9d, | Bd. to 9d. z 
a Bolg bate of Magne ela . per ton £4 10 £4 10 T d un " " medium. per Ib. 1/9 0 / | 1/9 to 9% ' 
a Bu)phur, Boblimeó Flowers .. per ton £8 b £6 b T " ' n large. per Ib. 38/8 10 7 8/8 to 1/8 ve 
" " Re covered .. per ton £5 18 £6 19 T p Phosphor Bronze, Tepe castings per Ib. |11ád, to 1/2 IId. 1/9 * 
u Lump ++ „ der ton £6 £5 I p " rolled bars & rode per Ib. J½ 10 1/8 if to 1/8 " 
a Boda, Caustic (white T6 95) .. per on 419 15 #10 16 T p " strip Athen per lb, | From 1/2 m 1/2 . 
PERS rystals .. +. der ion £8 £8 T o Platinum * per oz, £4 £4 LI 
^ Bicbrom ate, catks .. per Ib. 244, 294, " p Siticiom Bronse Wire 2: per Ib. 9d.s01/-. | 94. tl L 
el, , £00’ * ) 
METALS, &o. e pr x Im 55 
, In ton lot ton £148 £148 32 g Tin, block ,. ee "I2 ee por tor to 20 44 dec. | 
 pammmhm woe masks parton | £8 | ana | „ . SMS am E T 
b Bbeet, in ton lots per ton 4191 £191 pe wire, Nos.ltois .. ee per Id. 1,7 1/7 "| 
p Babbitt's metal ingots per ton | £40 to £140 £40 to £140 ee p p White Anti- friction Metals — , 
è Brass (rolled meta) f to 19”) busts per Ib. d, 61d. - “White Ant" brand. . per ton] £86 to 460 £96 to £00 LL 
' Tobe (braseð) .. .. der Ib. d, d, ee j Yarns, 2/10s Grey Cotton, on up per ib. Id. Id. - 
6 " tolid dra wn) .* per Id. d. 7 ‘ E j " 8 lea, Fiar +. * * B . 
« „% Wie, basis — .. . Per Ib, 7d, 94, + J n 8B ply 10 lbs, Russian 
Cc ber Tubes (brased) oe per Ib. R " ' * j " 10 Iba, Russian, single „ per 
" „ (sold drawn) .. per lb, ' d, T l 180 Ibs. Jute rove ,. 
s Ccpper Bars (bers selected) .. per ton £69 £69 oe Zino, Bb’s, (Vielle Montagne bud. 
M G, Boor & Co, India-Rubber, G.-P, 
" b Tho British Aluminium Sos Quotations 15 reme & ‘Shakes 8 “A Quotations 
| supplied by] 4 Messri. F. Wiggins & supplied Ly | ¢ Merere: Bolling & Lowe. supplied 
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BRITISH ASSOCIATION, BELFAST, 1902. 


THE PUTURE OF THE TELEPHONE IN THE UNITED 
KINGDOM. 


By J. E. KINGSBURY. 


To the members of the British Association the telephone and its 
applications cannot fail to be of interest, for they must ever recall with 
pride that it was at the Glasgow meeting of the Association in 1876 
that Alexander Graham Bell’s invention was first introduced into 


this country by the Sir William Thomson of that time, and tbe - 


Lord Kelvin of this. The telephone then was a scientific marvel, 
and attention was centred on its improvement as a talking instru- 
ment. Some of its possibilities were foreshadowed, but its principal 
application was not foreseen. The meeting of the Association at 
Sheffield in 1879 coincided with the opening in London of telephone 
exchanges. From that time the science of the telephone has been 
the acience of telephonic intercommunication. 

Like all the more recent practical applications of scientific prin- 
ciples, it is in itself a composite art calling to its aid not only 
acoustics and electricity, but of late years more particularly, the 
heavier branches of mecbanics and engineering, since the modern 
telephone exchange has anticipated the power schemes by producing 
at one centre the electrical energy required to signal and to talk 
between thousands of stations over lines mostly placed under- 
ground at a considerable cost, and requiring much engineering 
skill. Any one of the elements of this composite art 
would afford interesting subjects for discussion. But they 
have been and will be dealt with elsewhere and at other times, 
and will be only very cascally touched upon in this paper. 
The future progress of the telephone in the United Kingdom does 
not depend upon scientific developments, but upon common sense. 
In this it does not differ from most engineering questions, for I take 
it that engineering is a means to an end; that an engineer would 
derive little satisfaction from the construction of a bridge, how- 
ever beautiful its proportions, if the approaches rendered it of no 
utility. 

There are at the present time some impediments on the approaches 
which need removal. They are of a political, economica), and 
social nature, and they exist, as I think, largely on account of the lack 
of public recognition of the peculiarities which differentiate a tele- 
phone exchange system from other works of practical utility. It is 
my object in this paper to attempt to remove some of the popular 
misunderstandings which undoubtedly exist, and by placing before 
you some of the features upon which telephone service depends, draw 
some conclusions as to its future. You will, of course, be prepared 
fora considerable dip into the past and some reference to the 
present before the future is reached. : 

It is necessary to bear in mind that in 1870 various companies 
undertaking the transmission of telegrams were acquired by the 
State, and the work which they undertook was combined with that 
of the Post Office. The Act of 1869 extinguished competition in 
telegraphs, and conferred on the Postmaster-General the exclusive 
privilege of transmitting telegrams. The Post Office had been 
carrying on this business for six years when the telephone 
was invented. Its development and application to purposes 
of profit in the United gdom took another three years, so 
that telephone exchange companies began operations in London in 
1879. The Post Office claimed that the service rendered by the 
telephone companies was infringement of the powers conferred 
on the State by the Telegraph Act of 1869. The telephone com- 
panies contested this claim, but it was decided in favour of the 
Post Office in the suit of The Attorney-General v. The Edison 
Telephone Company of London, Limited, tried before Mr, Baron 
Pollock and Mr. Justice Stephen in 1880. 

The reasonableness of the decision is even now sometimes 
questioned, mainly because the Act was | perse in 1869 and the 
telephone invented only in 1876. But distinction needs io be 
drawn between (1) a service which the State reserved ito itself the 
sole right of undertaking; and (2) improvements in apparatus for, 
or in the means of carrying out, that service. - 

The service reserved iby the State was the transmission of tele- 
grams, and in Mr. Justice Stepben's very careful judgment, he shows 
that within the definition of tbe Act of 1869 “any apparatus for 
transmitting messages by electric signals is a telegraph whether a 
wire is used or not, and that any apparatus of which a wire used 
for telegraphic communication is an essential part is a telegraph, 
whether the communication is made by electricity or not.” Thus 
the telephone was only an improvement in, or an accessory to, the 
service of which the State held a monopoly. 

Counsel for the company gave notice of appeal, and the At- 
torney-General, on behalf of the Crown, stated “that of course 
the Postmaster-General is fully alive to the advantages derived 
by the public from telephonic communication, and whatever 
result this litigation may lead to, care will be taken in the 
interests of the revenue, and also in the interest of the public, 
that nothing shall be done to stop telephonic communication 
so far as it is required by the public.” This statement fore- 
thadowed the policy which the Government considered it ad- 
visable to pursue, viz, to work telephone exchanges through the 
medium of private organisations or public companies acting under 
license. Licenses were issued for a period of 31 years conditional on 
payment of 10 per cent. of the gross receipts. An indication of the 
Government's intention to resume the working of the system at soma 
period is given by a condition of the license. that the Gdvernment 
were to bave the right to purckase the licensees business at 


> 


septennial periods upon giving six months’ notice, and subject to 

arbitration in event of disagreement on price. The first licenses 
limited communication to four or five miles from a defined centre, 

the State providing trunk lines between the areas. The limitation 

was found to be inconvenient. It was removed in 1884 and trunk 
wires between towns were erected by the companies. In 1896 the 
trunk wires were purchased by the Post Office and the companies’ 

work limited to “telephone areas" based on the requirements of 
localities. 

Efforts have been made to obtain a reduction in the Post Office 
royalty, which has been denounced at various tímes, and has been 
complained of as a tax on communication; as the newspaper stamp 
was denounced as a tax on knowledge. But even the sufferers 
by it did not universally condemn that objectionable tax, for 
Addison, in the Spectator of the day preceding the application of 
the stamp, intimated that he would glory in contributing his utmost 
to the public weal, and remarked that, It is a received maxim that 
no honest man should enrich himself by methods that are prejudicial 
to the community in which he lives, and by the same rule I think we 
may pronounce the person to deserve well of his countrymen 
whose labours bring more into the public coffers than into his 
own pocket.” In this mildly ironical way did Addison convey the 
information that of the price paid by the purchaser one-half went 
into the public coffers. The telephone royalty is more moderate, 
and it cannot be said that the labours of the Telephone Company put 
more into the Treasury than is distributed amongst their share- 
holders, but the amount is a substantial one, for during the last 10 
years the company has paid in Post Office royalty £916,000 in round 
figures. For the past year the royalty was about £150,000. The 
royalty is a part of that protection of the revenues of the State to 
which the Attorney-General referred, and so far as the companies 
are concerned, it may be regarded as a payment by means of which 


‘they are enabled to earn dividends, since, without a license, it 


would not be possible for them to undertake the business at all, 

The Post Office not only reserved the right to compete, 
but in some places actually did compete, and in others granted 
licenses freely to competing companies. The inference to be drawn 
from their attitude is, that they were careful not to create a 
monopoly outside themselves, regarded freedom of action as tending 
to the public benefit, and were satisfied to let ordinary laws work out 
the solution of the problem so long as their sovereign rights were 
maintained and their tribute paid. The service was a new one, 
there had been no previous experience of its working and no reason- 
able forecast could be made. 

The competition which existed between the Bell Company 
and the Edison Company in 1879 ended by the amalgamation 
of the two into the United Telephone Company in 1880 before any 
considerable work had been done: and resulted rather from the 
advantage of combining patent rights than extinguishing any exten- 
sive business competition. Bat as a subscriber to the Edison 
Company, I am able to bear witness to the advantage of the increased 
capacity of communication which resulted from the amalgamation, 
small as that would seem now. Shortly after the amalgamation a 
company called the London & Globe Telephone Co. established an ex- 
change in London, proposing to charge a reduced rental of £12 
per annum, instead of £20, the rate then ruling. The company dis- 
continued its operations after a few hundred subscribers had been 
connected, because it was unable to obtain instruments free of 
the Edison patent. As a subscriber to the London and Globe Com- 
pany, I can also speak from experience of the advantage of the 
reduction in telephone subscriptions which resulted from the cessa- 
tion of a duplicate service. The other principal competitive 
exchanges during the patent era were at Dundee and Sheffield, and 
in anticipation of the expiry of the patents, an exchange was 
started in Manchester by the Mutual Company. 

The Dundee Company was purchased by the National Telephone 
Company at an early stage in its career; the Sheffield Company was 
eventually absorbed, and the Mutual Company lived but a com- 
paratively short period. 

The popular view of these amalgamations is well known. The 
real reason has been overlooked. Before formulating it, I will ask 
you to consider what a telephonic conversation is, and how it is 
obtained ? 

Let me make acomparieon between telephone exchange service 
with which we havé been familiar for a little more than 20 years 
and other services which have existed for much longer periods. 

There are no longer any competing telegraphs in England, but 


. let us suppose there are. I desire to send a telegram to any town. 
. Ican take my choice of lines. There is no restriction wbatever 


on the delivery of my message to any inhabitant of tbat town I 
may desire to communicate with. In the rame way I may take 
advantage of railway competition by choosing the, cheapest or 
quickest route, or I may prefer to take the longest or most 
ex ive ronte on account of its natural beauties. What would be 
thougbt of the advantages of a railway competition from London to 
Liverpool if the latter city were divided into two portions, and it 
were ordained that for a destination on one side of St. George's 
Hall it would be necessary to travel by the North-Western, and 
for a destination on the other side by the Midland|Railway. Let 
us suppose the issue of season tickets. With one season ticket a 

enger would be able to reach one-half of Liverpool. If he 
desired to reach the other half as well be would require two season 
tickets, and would need to take a different route for either destina- 
tion. By the division Ido not mean a policeman outside the station 
to direct your cabman by a given street which order he can evade 
at the next turning. You must please to imagine an impenetrable 
barrier. You regard this undoubtedly as a preposterous proposition, 
but it is exactly analogous to the conditions prevailing under com- 
petition in telephony. There area restricted number of possible 
correspondents for distinct services or double season tickets if you 
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wish to enlarge your area of communication to the fullest possible 
extent. 

The reason why competing services have ceased in the past, is 
because the absurdity of such a situation becomes obvious when put 
in practice. 

Let us see how the subscribers of the lapsed companies fared in 
the combinations which have been made. The Dandee Company, at 
the time of the amalgamation, had 332 subscribers; 152 of these 
subscribers belonged to both companies, and thus had two season 
tickets, Each subscriber to the local company paid £5 10s. per 
annum, He thus paid 3:075d. per annum each for the opportunity 
of communicating with 332 subscribers. On amalgamation the 
subscriptions of the 152 were slightly reduced, and of the 180 largely 
increased, but the annual cost of the right to speak with each other 
subscriber was reduced from 3 975d. to 2°919d., and with the 
increase in subscribers this reduction was continually growing in 
favour of the original subscribers. In addition to the larger 
number of possible correspondents in their own locality, the amal- 
gamation gave the subscribers to the local company access to other 
localities, thus adding considerably to the value of the telephone to 
them. The influence of a widespread “telephone net to adopt a 
Continental expression—may be compared with the force of gravity. 
Sooner or later the smaller local body if it do not evaporate 
altogether must be attracted to the larger body. Aud if the 
repellant force natural to competitors should retard unduly the 
operation of this attractive force, then the latter will inevitably be 
assisted by some superior power in the interest of the public weal, 
for it must be remembered that the proprietors of exchanger and 
the subscribers thereto are not the only people concerned. The 
general public experience some of the drawbacks of this competi- 
tion. Asan example, I may cite an instance from Scandinavia—a 
part of the world frequently referred to in connection with the 
advantages of competition in telephony. About the time of the 
competitive services in Dundee, rival companies were giving the 
citizens of Christiania the same advantages when (August 20th, 
1°84), The Municipal Council resolved, in accordance with the 
proposal of the Executive Committee, to notify the International 
Bell Telephone Company, and the Christiania Telephone Asso- 
ciation, that after two weeks they shall not be allowed to 
run new telephone lines over the public streets, squares, &c., 
and the Council appointed Messrs. Birch, Reichenwald, Anderson 
and Christopherson toaid the Executive Committee in negotiating 
with the telephone companies an amalgamation into a single com- 
pany.” The round-table conference succeeded in ita efforts, the 
competition ceased, the number of subscribers grew rapidly, and 
the exchange has since been acquired by the Government: 

The experience of Dundee was not repeated in the United King- 
dom for a number of years, because the National Telephone Com- 
pany were protected by patent rights. On the expiry of the patents, 
a number of public-spirited citizens of Manchester combined 
to remove from their town the stigma of being dependeut on a tele- 
phonic monopoly, and to demonstrate to their predecessors of 
Dundee the iniquity of being bought up at a profit. They formed 
the Mutual Telephone Company, of Manchester. 

The Mutual Company was in due course acquired by the National 
Company. At the time of the amalgamation, 492 of the 1,349 
subacribers of the Mutual Company also subscribed to the other 
company. The ratio of subscription to number of subscribers, that 
is, the cost of the opportunity to communicate was 1°320d. per 
subscriber per annum. On amalgamation it was reduced to 567d. 

In the Parliamentary Committee Report of 1895 it is shown that 
the &verage payments of the Mutual subscribers were £7 8s. 6d. 
per annum. The average rate of the other company is not 
given. The normal rate was £10. The average would probably be 
slightly higher. The total payments by the people of Manchester 
before and after amalgamation were approximately as fo!lows:— 


Before amalgamation :— 


National ... 3,374 at £10 0 0 433,740 
Mutual 1,349 at 7 8 6 10,016 
4,723 £43,756 
After amalgamation :— 
Combined subscribers 4,723 j 
Less duplicates ... 492 
4,231 at £10 0 0 £42,310 


Whilst the latter total is lower, yet in the absence of definite 
iaformation as to the National Company’s average the figures must 
not be taken as more than an indication that, to the then existing 
subscribers, there was no very material change in the total cost of 
the service. 

But this, even if admitted, does not go far with the advocates 
of competition. The contention is, that the lower rate was a paying 
rate, and that all subsequent subscribers have been overcharged by 
reason of the absence of competition. 

The claim that the lower rate was a paying rate is bascd on 


the assertion that, during the existence of the competing companies, 


they were able to make both ends meet. I neither confirm nor 
combat the assertion, but I wish to correct an impression which is 
very natural to the mercantile mind. It is that on the fixed sub- 


scription plan every additional subscriber is a monetary gain. 

A new subscriber adds to the working expenses, in that he not 
only makes calls himself, bnt increases the calls of otber sub- 
scribers. With the growth of the exchange there is an increase 
in the apparatus or plant used in common, such as junction wires 
and switchboards, as well asin the number of operators. Hence, 
with the same class of equipment, tbe increase in subscribers leads 


to a disproportionate increase in cost of plant and working 
expenses. 

The reason why the working costs at the preseni time are not 
considerably higher than in earlier yeara is, because the class of 
equipment is not the same. Improved appliances have been 
introduced, additional plant has been erected or old piant re- 
organised, enabling the work to be done more economically. 

But these improvements have cost money, and it will at once be 
seen that upon these early exchanges, which are so often referred 
to, further expenditure would need to have been made without an 
increase in revenue, and from this may be seen the importance! of 
making an allowance for depreciation before arriving at the cost of 
the service. Depreciation in telephone plant must not be con- 
founded simply with the wear and tear of ordinary machinery. 
Certain portions may be claimed to be practically indestructible 
in themselves and yet require considerable depreciation allowance. 
This arises from the changes caused by growth whereby plant is 
displaced even though capable of continued use. Norule can be 
laid down for universal application. There are instances of 5 per 


cent. and of 15 per cent. being allowed, but the medium figure is 


more general. 

As I have eaid, the real lesson of the amalgamation was never learned. 
The apparently profitable nature of telephone enterprise, the in- 
variable maintenance of the rates at the higher level, conveyed an 
impression which has been sedulously fostered that the absorbing 
telephone companies were simply seeking, in Addison’s words, "to 
enrich themselves by methods that were prejudicial to the com- 
munity," and Parliament determined by the Act of 1899 to develop, 
by the aid of the ratepayers, that competition which had so far 
failed under private enterprise. 

Two municipalities, Glasgow and Tunbridge Wells, have taken 
advantage of the permission, and history js repeating itself in its 
usual way. 

The first annual report of the Telephone Committee of the 
Glasgow Corporation shows that £192,693 14s. 3d. has been spent 
in equipping an exchange for 5,494 stations. ‘‘The stations are sub- 
scribed for by 4,697 persons and firms; of these 2,059 have never 
been telephone subscribers before.” This may be taken to mean 
that all the other subscribers to the municipal exchange are also 


subscribers to the company's exchange. The average:capital expendi- - 


ture per person or firm (not per station) is £41, but the total 
expenditure includes work which is very properly undertaken in 
advance of requirements, and it is a reasonable inference that with 
a comparatively small additional expenditure sufficient subscribers 
could be added to reduce materially the above averuge. It is futile 
to take only the cost of the useable lines, because there always will 
be considerable excess. I want only to make a comparison between 
the useful and the useless expenditure. At a capital outlay of £35 
each, 2,059 new subscribers give a useful expenditure of £72,065, 
and 2,638 a useless expenditure of £92,330. It is not neceesary 
for me to suggest how very much more usefal that useful 
expenditure would have been if it had widened the field of the new 
subscribers, 

In Tunbridge Wells the same results of duplicate subscribers and 
duplicate subscriptions gre found, as was inevitable. 

The necessity of anticipating demand, and the supply of plant 
largely in excess of that actually used, is inherent in telephone 
service. Conduits in anticipation of cables, cable in anticipation 
of subscribere, switchboard equipment in excess of immediate 
requirements; all these necessarily exist in any well-planned 
exchange. 

Every subscriber must bear his proportion of the excese, since, of 
the revenue obtained from the subscribers, a portion must be devoted 
to interest on capital. Duplicate the system, and, if they are equally 
wel] planned, you double the surplus plant, the capital expenditure 
therefor, and the &ubscribers' burden thereon. 

Compare the action of these municipalities with tbe admirable 
arrangement concluded by the Postmaster-General in London, 
where every subscriber to the Post Office system is in communica: 
tion with all the 40,000 subscribers to the previously existing system, 
so that duplicates are unnecessary and no expenditure is wasted. 
Competition isa check—a means of preventing undue profit being 
made by the producer of a commodity or the supplier of a service, 
and the maintenance of the check requires the continuance of the 
competition, Technical advocates of competitive telephony realise 
its: temporary character, as will be seen from the published 
report of the Glasgow engineer recommending another English 
municipality to undertake competitive service. Dealing with tbe 
question of intercommunication between the rival exchanger, he 
says, “ Intercommunication locally from the beginning would render 
the development of the Corporation exchange difficult . . . But 
when the Corporation's exchange has become larger the conditions 
will be reversed . . . . On reaching that point, intercommunica- 
tion might be insisted upon by the Corporation with every 
advantage, for the effect would be to comp]ete the ruin of the 
opposition system.” DN 

It might be argued that it is not the province of a municipality 
to “complete the ruin" of an enterprise rendering a useful service to 
any of its ratepayers. It might be suggested that the attempt to 
destroy sometimes results in being destroyed, but I prefer rather 
to approach the consideration of municipal telephones in a spirit of 
sympathy with the municipal idesl, and a realisation of the 
advantages which may sometimes be obtained by collective effort. 
It is not surprising that, in the absence-of an accurate conception of 
the nature of telephone exchange work, a municipality should be 
regarded as a suitable body to undertake it. The first ides that 
occurs to one is that the municipality is the local authority, and d 
as applied to a telephone area a municipality is only one of sever 
authorities, for whilst the business centres throughout the kingdom 
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have grown, the municipalities remain to a very large extent simply 
extensions of the old parochial syatem, and the extensions have not 
been carried far enough. The telephone area is the whole district over 
which the business and social relations of the locality naturally flows, 
but in its flow it covers numerous ownerships. There is no rivalry 
equal to the rivalry of neighbouring municipalities; there is not a 
common interest, and in the absence of identical interests, there is 
difficulty in obtaining agreement in policy or on the details of 
carrying out a policy. . 

Agreement may sometimes be obtained as the result of an 
enthusiasm against what is regarded, rightly or wrongly, as à common 
foe; it may be continued while the contest lasts. Assume that the 
ruin of the opposition is completed, will the cohesion continue? 
Localities change their condition. The fashionable quarter to-day 
is the business quarter to-morrow. It is the interest of the outlying 
district to develop its resources. It is the interest of the older 
and large? municipality —the predominant partner in the telephone 
area—to retain its prestige, to prevent the development of its 
rivals. The telephone wil! be an important factor in such rivalries. 
Unless it be in independent hands it is easy to foresee a splitting 
up into smaller units, adding to the confusion, increasing the cost, 
and generally working to the detriment of the service. 

The successful supply of electric light, for example, by munici- 
palities must not be regarded as any criterion of a similar result in 
the case of telephone exchanges. An electric light station contains 
a producing plant, the streets carry distributing mains, the service 
is from the centre outwards, and the entire plant from centre to 
extremities is under one control. A policy may be initiated and 
enforced without regard to outside considerations. Telephone 
exchange service, on the other hand, requires that the system 
should work in with other systems. 

Traffic between two places calls for provision for outgoing calls at 
one exchange and provision for incoming calls at another exchange. 
Independent views at either exchange are incompatible with suc- 
cessful working. Neighbouring municipalities running tramway 
services might so arrange that there could be no through communi- 
cation, but the inconvenience occasioned to the passenger would be 
only that of stepping out of one carinto another. The equivalent 
in telephone service would be the stoppage of communication 
altogether. | ; 

One of the arguments urged for local controlis that a large per- 
centage of conversations are local But compare the valne of a 
local conversation with a long-distance conversation, and it will be 
seen how important it is that no impediment, either of an engi- 
neering or administrative nature, ehould be placed in the way of such 
communicationg Experience shows an almost inevitable tendency 
to local or individual preferences, both in the way of engineering 
and management; and experience'shows also not only the practical 
difficulties arising from such preferences, but also the greater diffi- 
calty of applying a remedy. | 
It js sometimes assumed that competition is necessary in order to 
increase the number of subscribers; I will give an example of 
Phenomenal increase without competition. On January let, 
1894, there were about 10,000 stations in New York. On 
January let, 1902, there were 72,189 stations in only a portion 


of the area which was included in the 1894 figures. . This . 


considerable’ increase over the previous progress is attributed 
to the adoption of a rational system of charging. Up to 1894 
there was a flat rate," the same subscription for large user 
and small user. In 1894 the message rate system was applied, 
with the result that the telephone service has become available to 
the small user, and enormously increased in value to all subscribers 
by widening the field of communication. This method has also been 
adopted for the Post Office system in London. It was proposed for 
adoption some years ago by the National Company, in Sheffield, 
but the subscribers rebelled against it. 

I have remarked on the extent to which the future has to be 
anticipated by present expenditure. Each new subscriber involves 
capital outlay, and new present work invariably includes some 
margin for future use. . 

The amounts expended during the past five years in adding to 
the exchange construction and equipment of existing services by 
similar organisations in the United Kingdom and the United 
States compare as follows: 


National Telephone Licensees of American 
Company. Bell Telephone Company. 


1897 x £460,937 £973,063 
1898 " 682,506 1,489,499 
1899 i. 742,151 3,189,892 
1900 b. 834,772 4,382,908 
1901 M 536,793 4,400,000 

£3,257,159 £14,435,362 


In making these comparisons, I wish rather to draw attention to 
the yearly growth than to compare the totals. In the United 
States there is considerable growth in new expenditure from year 
to year. In the United Kingdom there is a fairly gradual 
Increase to 1900, and a decrease for 1901. The difference suggests 
some resson, 

I think it will be found in the fact that in the United States tke 
Companies supplying the service have no limit to their existence. 
In the United Kingdom the company supplying the service dies in 
1911, or, to put it more accurately, its right to continue the business 


dies then. To the Parliamentary Committee of 1898, Mr. Forbes 


stated that 1t would be the policy of the company not to embark on 
new expenditure after 1904, but to maintain their existing system 
in the best condition till the expiry of the license in 1911. By the 
Telegraph Act of 1899 it is provided that the licence of the National 


Company shall be extended in those areas in which competitive 
services are started, the restrictive barrier against. intercommunica- 
tion being gradually broken down. . With longer life the hesitation 
to undertake further expenditure disappears, for the longer period 
in which returns may be obtained warrants new investment by the 
company. 

Corporations can borrow easily and cheaply. We thus have 
financially a most apomalous situation.” Money can be spent on 
competitive systems, which are the most wasteful, which give the 
maximum of inconvenience with the minimum of public bencit, 
but money cannot be spent on developing the existing system to 
which additions can be made at a minimum of cost with a maximum 
of benefit. The future of the telephone depends very much on the 
present, for equipment for present subscribers includes some 
provision for future subscribers, and present starvation means future 
weakness. 

The engineering and construction work should be on a scale that 
provides for considerable growth, and of a kind that will give 
reasonable expectation of satisfactory results when that growth is 
attained. On sound financial principles work on such a scale cannot 
be undertaken on the terms of existing licenses. The best that 
could be expected with a sole tenant is a reasonable surplus on 
present requirements. The best that can be expected from com- 
petitive services with unremunerative rates and short tenure is 
hand-to-mouth construction work and speedy dilapidations. 

The existence of duplicate services designed and operated with- 
out regard to one another necessarily means that on the expiry of 
the licenses it may be found better and cheaper for the State to 
lay down a new system than to attempt to combine the existing ones, 
I regard it, however, as extremely doubtful whether competitive 
systems will continue to the end of the license. It seems to me 
that the result of the competitions now in progress may be easily 
foretold. I venture the suggestion that competition by munici- 


palities was provided for under a misapprehension of the nature «f ` 


telephone exchange service, and a misconception of the results, 
direct or indirect, which might be expected. I venture further the 
suggestion that those municipalities which have undertaken such 
competition bave done so under a mistaken view of the benefits to 
be obtained and the cost of obtaining them. But I bave too great 
a faith in public opinion to doubt that as the lessons are brought 
home the result of existing competition will be the same as 
previous competitions. Duality will give way to unity as the only 
reasonabie method of conducting the work. Unfortunately the 
disadvantages must be apparent and realised before they are re- 
garded, and probably much expenditure will be incurred before the 
mistake is recognised. In the meantime the future progress in the 
practical use of the most beautiful and most useful application of 
science which the past century produced will be seriously impeded. 

The “removal of any disadvantages of a public kind which 
impedes the progress of science," is one of the objects of the 
British Association. The impediment is so much of a public kind 
as to be fraught with peculiar difficulties, and to involve importar t 
considerations of imperial and local politics which are out of our 
province. I can only hope that the subject may be considered 
solely from the point of view of the “public weal,” and that 
scientific inquiry may have some share in reaching conclusions, If 
that be the case, I do not hesitate to express my own belief that 
the future of the telephone in the United Kingdom will be froe 
from competition, free from the expense and waste of war, 
developed by the certainty of permanent utility, and cheapened 
by the economy which unity of control and permanent work will 


attain. 
RRB | 


THE APPLICATION OF ELECTHIC POWER IN 
THE IRON AND STEEL INDUSTRIES. 


- 


By D. SELBY-BIGGE (Newcastle-on-Tyne). 


In the year 1894 the author had the honour of reading before this 
Institute two papers dealing with the subject of Electric Power 
Transmission, having regard especially to the driving of works 
machinery by means of electricity. At that time the subject was a 
comparatively new one to the owners of works in Great Britain. 
The papers read were purely of a technical nature, and dealt with 
the methods the author then thought most suitable to be employed 
in driving works electrically. Since that date a great number of 
papers bave been read by well-known authorities on this subject. 
In bringing another communication before this Institute it is now 
the author's endeavour to read a paper on somewhat different lines, 
and one which will prove not only of interest but of actual use to 
works owners and managers in England. The papertherefore will 
deal chiefly with actual facts and figures, and with data of a 
practical nature, collected from a great number of different 
sources. h 
During the past 12 years the author has been almost exclusively 
engsged in the remodelling of the driving arrangements in 
engineering works, iron and steel works, shipyards, factories, and 
mining operations from steam to electricity, and he has almost 
invariably been met with the question—Can you show us by any 
facts or figures actual savings which can be directly attributable to 
the change from one system to the other? It has not, however, 


Paper read before the Iron and Steel Institute at Dusseldorf, 
September, 1902. 
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been possible for him to deal with this matter in the form of a 
paper until the present time,as in the early days no data were 
available, and even in subsequent years accurate data have been 
most difficult to obtain. The following cases and figures may, how- 
ever, prove interesting to the members of this Institute. 

Savings Effected in Works.—¥or the Hamburg quayside cranes the 
total working expenses were as follows:—Wages for cranesmen, 
coal or electric current, cleaning and oil (excluding, however, 
repairs) per 10-hour cun per crane, taking the average during the 
ear: 


Cost per 10. 
hour run. 
1. Brown single- steam crane ... 10s. 
2. Steam-winch craune 8a. 1893—94 
3. Steam crane driven through 
pipes from steam plant 128. 
4. Electric crane... sa Ps Të. 1898 


The steam cranes are stoked with cinders only, which in 1893—94 
‘cost about 11d. per cwt. The electric cranes take current from the 
n supply at about 2d. per xw.-hour. (1) and (2) have a 

iler on the crane itself; (3) takes steam from a larger steam 
plant through pipes (about 20 are thus supplied). 

In 1901 the working cost of 182 Brown's cranes came to 11s. 4d. 
per orane per 10-hour run, whereas that of the electric cranes was 
the same as in 1898, viz., 78. 

In 1898 the steam cranes lifted 1,825,880 tons in 315,083 hours, 
the working costs amounting to £20,516 4s., so that the cost per 


410,324 are 
315.083 1:302 shillings, 
or about ls. 4d. per working hour. The cost per ton lifted would 
be 02247 of a shilling, or nearly 24d. 

The electric cranes lifted from January Ist, 1898, to September 
30th, 1898, 77,697 tons in 10,190 working hours, the cost being 
2.664 shillings for current (2d. per x w.-hour) and 4,162 for wages, 
&c. Thus for 1 ton of goods lifted, the cost is nearly 1d. 

Taking next the case of the Westinghouse Air Brake Company, 
Wilmerding, Penn., U.S.A., the boilers in this shop were formerly 
driven in groups, 30 steam engines, aggregating 1,375 H.P., being 
used for the purpose. The engines were supplied with steam from 
the central boiler plant. For this system was substituted an 
alternating current system, the generators supplying induction 
motors driven by Parsons steam turbines; the shafting used was 
divided into shorter lengths, and the 30 engines were replaced by 
57 motore, aggregating 1,065 up. In order to have an accurate 
comparison of tbe two systems, several tests were made, extending 
over some days, with the following results :—Tbe reduction in steam 
consumption was found to be 40 percent. and the reduction in 
coal consumption 3275 per cent. 

Before a meeting of the Franklin Institute in 1901, Mr. Samuel 
Vauclain, superintendent of the Baldwin Locomotive Works at 
Philadelphis, U.B.A., stated that if electric driving in their works 
should be abandoned tbe manufactured product would cost 20 to 
25 per cent. more for labour, and the floor space would have to be 
increased 40 per cent. to maintain the present output. 

In an excellent article written by Mr. Alexander Richardson, 
upon Messrs. Vickers, Bons & Maxim's works at Barrow-in-Furness, 
and published in the July number of Traction and Transmission, he 
says: | 

No special data have been taken as to the cost of running this 
station separately, but it may be noted that the cost per unit genc- 
rated during 1901 at the engineering works station was 077d, 
which includes coal, wages, water, repairs, and all works cost. The 
economy resulting from the substitution of electric power for steam 
is shown by the fact that the average monthly coal consumption for 
three winter montbs in 1898, when only ste&m-power was used in 
the shipyard, was 476 tons, whereas for the corresponding period in 
1899, after electric power was adopted, the average coal consump- 
tion was 232 tons, being almost exactly half the total required for 
eteam-power. This, too, notwithstanding the fact that many new 
machines had in the interval been added in the platers’ shed, and 
that the amount of lighting done had been more than doubled. 
The true saving.is probably nearer 60 per cent. than 50 per cent. if 
this extra load be taken into account.” 

At a large colliery in South Durham the pumps were originally 
of the spear rod type, worked from bank, and the pumps delivered 
about 1,000 gallons per minute against & head of 400 ft. 

Owing to the room which these pumps occupied in the shaft, and 
it being desired to put in another cage, which could not be done 
with the pumps in the shaft, the pamps were removed, and in their 
place was substituted a horizontal compound-coupled engine of 
400 H.P., one 250-KW. dynamo arranged to drive the two pumps at 
present installed, also an additional pump, and the coal-cutting 
machined. 

This machinery was placed at a colliery where they were able to 
utilise coke oven gas. The colliery being 1,000 yards from the 
shaft where the pumps were originally installed, the current was 
carried overhead by cables and down the shaft to two sets of 
11 x 18 three-throw pumps, each delivering 500 gallons per minute 
against a head of 400 ft. l 

It is estimated that the saving in fuel &lone is over £1,500 per 
annum; in addition to this the shaft can now be used for winding, 
and the output of the colliery is very considerably increased. 

In one of the collieries in Northumberland the workings were 
pumped by means of seven single-barrel pumps, each set delivering 
about 100 gallons per minute, these pumps being driven by an 
endless wire rope from two hauling engines, steam being supplied 
by locomotive boilers underground. 

This plant was taken out, and in its place was substituted a 
torizontal engine with automatic triple-expansion gear driven on to 


hour (inclusive of repairs) amounted to 


i 


a dynamo, and the existing pumps were utilised, the pumps being 
driven through machine-cut worm gear by 6-H.P. motors, and in all 
eight sets were so arranged. 

The total cost of the electric plant, exclusive of erection, was a 
little over £3,000, and the annual saving was from £1,500 to 
£1,800. | . 

At a colliery in Scotland in which the workings were originally 
drained by means of:—(a) a spear rod pump to the shaft bottom; 
(band c) two duplex pumps underground with steam pipes, the 
furthest pump being about 800 yards in-bye, it required seven 
men to attend to the pumps, and the consumption of coal waa about 
14 tons per day. This plant was taken out, and in its place there 
was installed a horizontal compound-coupled engine of 250 K. P., a 
130-kw. dynamo, one eet of three-throw pumps 11 x 18, delivering 
500 gallons per minute against a head of 600 ft., and one 150-fl. r. 
motor for driving same. "The work with the new plant was done iu 
eight hours per day, the consumption of coal was 2] tons per day, 
and the whole installation was looked after by three men. It was 
estimated that the annual saving exceeded £3,000, so that the total 
cost of the plant, including erection and everything, would be paid 
for in less than two years. 

With electrical driving of hauling gear at the Ewald Colliery, 
Germany, it has been found that, not taking into account depre- 
ciation, discharging 1 ton kilometre of coal from the mine costs 
about 3:39 pfennigs (one-third of a penny). 

A balance-sheet for July, 1895, shows a clear saving in cost 
against that of July, 1894, of 5,512 marks, the economy being 
effected by the electric hauling gear. 

The quantity of coal discharged up to July, 1894, for 25 working 
days amounted to 107,000 truck kilometres, at 06 of a ton per 
truck, 50 horses being at work, so that the month]y work of each 


ps = approximately 2,140 truck kilo- 


metres, or 2,140 x 0'6 = 1,981 ton kilometres, without counting 
trucks carrying bricks, wood, or lime, or running empty. 


s = 85'6 trucks per kilo- 


horse amounted to 


The daily work of each horse was 


metre, or di = 51:836 ton kilometres. 

The monthly cost per horse is as follows:—100 marks paid for 
hiring; 54 marke, wages for driver, proportion of expense for 
stable boys, &c., together, 154 marks for 50 horses; therefore = 
7,700 marks, not counting 6 marks per horse, or 300 marks per month 
for 50 horses for shoeing, water, and amortisation of the under. 
ground stables. 

If, therefore, the daily work of the horses is 85'6 trucks per 
kilometre, there would be 51:5 horses necessary for the month of 
July, 1895, for the whole transport of 118,962 truck kilometres in 
27 working days, which would mean a cost of 51:5 x 154 = 7,931 
marks. 

Exclusive of amortisation of the capital, the cost of the mecha. 
nical hauling gear is as follows :— | 


Marks. 

E 1 Foreman faso vee aes soo 19000 

2 Day attendants "m .. 19775 

4 Night attendants... 9288 . 473˙45 

34 Men for rope repairs ... T m 32807 

175 Different amounts for extra work, &c. 56215 

Total of wages . 1,7514) 

Extra expenses T tes sae ect .. 14582 
(320 volts, 110 amps. = 35°2 xw.) for the steam 

engine 57 = 503 E. P. 92191 
(1H.P.hour = 0:024 marks monthly, 27 days x 

16 hours x 50:3 x 0°24 = 521°51 marks.) 
Total working costs - . 2,41875 


—— 


Not taking into account depreciation and interest, in the month 
of July, 1895, there would be a saving of 7,931 marks — 2,419 
marks = 5,512 marks against the eame month of the year before. 


7,1000 ——! 

That 7000 — . 19 pfennigs (L2 of a penny) 

hat amounts to 107,000 x 06 p ge ( p | 

per ton kilometre if worked by horses, and for the mechanical 
2,41873 


i UR re igs (one-third of a penny). 
hauling gear 118,962 x OU 3:39 pfennigs ( penn 

The coat of amortisation will no doubt be balanced on account 
of the saving of 51:5 x 12 = 618 cubic metres of fresh alr per 
minute for nine horses, because of the reduction in costs fot 
repairs, &c., and above all, on account, of the greater regularity of 
working. 

If, therefore, it is desired to fix the working cost at, aa), 150,000 
marks for running expenses, inclusive of reserves, 2,250 marke per 
month, 18 per cent. for amortisation and interest would have io 
be taken into account,;and thus raise the total cost for the 
mechanical working to 2,419 + 2.250 = 4,669 marks per month ; 


90 
or, in other words, a ton kilometre would cost AUT = 65 


pfennigs (a little more than one halfpenny), amounting only to halt 

the cost of working by horaes. . wil 
A good example of the great difference in cost of working 

be found in the statement that the total cost of transporting one 

ton 3,280 ft., if electricity is used, amounts to only 03 of a penny 

whereas if horses are ued, the cost amounts to 12 of a penny. 
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The majority of us do not realise the great losses in driving 
shafting, with all ite bearings, pulleys, gears, and ropes; it amounts 
to several millions of horse-power every hour in the year. 

In a Portland cement factory in Westphalia it has been found 
that of the 400 H.. of the steam engine, 70 H.P. were used for 
driving shafting alone with no load, and since this factory is work- 
ing day and night, we may say that during a year of 300 working 
days, 300 x 24 x 70 = 504,000, or more than half a million horse- 
power-hours are wasted, which means at, say, $d. per borse-power- 
hour, a sum of £1,050 per annum. 

For driving a ventilator in a cement factory, 15 H.P. were 
transmitted a distance of 263 ft. Two shafts, a reducing gear 
and four belíg were used, and exact measurements showed that 
81 H. p. were absorbed by shafting and belts. 

Sinoe the ventilator had to work day and night, this small trans- 
mission caused a yearly loss of 81 x 24 x 300 (working days per 
annum) = 58,320 H. p.-houre. 


^  COMPABATIVE Cost or WORKING HYyDBAULIC AND ErECTBIC Lirrs. 


| | 


Type of litt. Load. | Source of power, 
— ee | —— Se T PR p ee 
Electric ... E .  7ewt, Manchester Corporation ` 
Hyd. suspended H.P. ..., 7 cwt. | Manchester Corporation | 
Hyd. suspended pP.  ... 7 cwt. | Manchester Corporation 
Electric... as --  Qcwt. | Private supply me | 
Hyd. suspended H.P.  ... 9 cwt. | London Hyd. Power Co. | 
Electric...  .. ias 9 cwt. | Glasgow Corporation 
Hyd. suspended H.. 9cwt. | Glasgow Corporation ... | 
Hyd. suspended HP. ...  12cwt. | London Hyd. Power Co. 


Hyd. suspended HP. ... Qcwt. London Hyd. Power Co. 
Hydraulic ram. ü T | 12 cwt. | London Hyd. Power Co. 


It has been found that belts of j in. thickness, at a speed of 
about 20 ft. per second, and the usual pulley diameter waste about 
2 lbs. per g in. of belt width. Simple cast tooth gears work with 
an efficiency rarely over 90 per cent., and worm gears hardly ever 
attain an efficiency of 50 per cent. 

It we take works driven by steam-power, we find that the losses 
in shafting alone are very considerable. In the case of a wagon works 
this was found to vary from 22 per cent. to 57 per cent., and in the 
case of an engine works it was found to vary from 25 per cent. to 
70 per cent., the average being 42 per cent. At another engine 
works, where fairly long lines of shafting and comparatively a amall 
number of tools were used, the loss was 75°6 per cent. 

Given below in tabulated form are some particulars of the shafting 
loses in different works, from which it will be seen that the loss 
varies from 39 per cent. to 77 percent. It is obvious that, other 
things being equal, the greater the average distances of the 
machine from the driving engine the greater is the loss in shafting. 
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Wire drawing and | | m 

polishing . . 400 39 4 14 58 87 176 
Steel stamping and | 

polishing usd 74 77 4 98 35 84 24 
Boiler and machine ` 

work 38 65  Á 3. 477 21 55 48 
Heavy machine ! 

Work .. 112 57 1 57 23 58 45 
Light machine work | 74 54 1 8 4 '69 12 
Manufacture of | | | 

small tools |... 47 52 1.25 ‘23 '24 ‘11 

Do. 190 57 1 436 43 39 21 
Bcrew machines and | | 
screws ... . 941 47 1 633 38 63 23 
To be continued.) 


Cromer.—An inquiry has been held by Major C. E. 
Norton, R.E., on behalf of the L.G.B., into the application of the 
U.D.C. to borrow £25,000 for the establishment of electric lighting 
works, Messrs. O'Gorman and Cozens-Hardy are the engineers. 
An agreement has been entered into with Messrs. Edmundson's 
Electricity Corporation to carry out the construction to the 
satisfaction of the Council's engineers. The Council can take over 
the works at seven, 10, or 14 years. 


THE CONTROL OF ELECTRIC MOTORS IN 
FACTORIES, 


By N. C. WOODFIN. 


A DIFFICULTY that sometimes hinders the adoption of 
electric motors in factories, more than their first cost, is the 
ignorance of the non-electrical man of the facility with 
which they can be operated, or, rather, while he may partly 
see the advantages of direct power application and the 
saving-of idle shafting with its continuous absorption of 
power, he may have a lurking suspicion that these advan- 


t — — 
Travel | hoec rris ced of Remarks. 
in feet, eri per penny 
50 | 159 | 6:3 | Observed. Conditions unfavour- 
| | able. Current at 24d. 
50 - 29 | 3:45 Calculated from published scale, 
50 | "445 2°2 Calculated at 6d. per 1,C00 gal- 
E lons. Pressure, 50 lbs. 
50 | | 066 15 Observed. Conditions ordinary. 
, Current at 24d. 
50 | 277 3˙6 Calculated from published scale. 
50 | 061 16°4 Observed. Current at 21d. 
50 J 212 47 Calculated from published scale. 
50 | 35 2 86 Observed. 
50 287 3:5 Observed. 
50 | 42 24 Observed. 


tages are counter-balanced by the addition of the many 
fittings and contrivances which he is told are necessary for 
the operations of starting, stopping and regulating tlie 
speed of the machine, and to prevent its being damaged by 
overload. 

Though there are several fairly good starting switches on 
the market, they are all more or less expensive. How is it, 
therefore, that these have not yet reached that perfection 
which includes simplicity and cheapness, as well as absolute 
protection of the motor? Perhaps it is because the inti- 
mate relation of the switch to the motor has not always been 
kept in view, and it is questionable whether, from the point of 
view of obtaining a perfect adaptation of this important 
adjunct of electric driving to ita work, it is desirable that 
motors and starting switches should remain the productions 
of separate manufacturers, seeing the amount of loss and 
extra expense that users suffer thereby. : 

Starting switches ought to have the whole of their work- 
ing parts enclosed in suitable cast-iron boxes, affording pro- 
tection from weather, and entirely preventing interference 
with any of the electrical conductors, only a strong simple 
lever being allowed to project from the box and operating a 
bar inside, which is securely attached to, but strongly ingu- 
lated from, the electrical movable arm. 

It is often the case that an insecure connection of the 
magnet wire of a shunt motor leads to a breakdown, because 
the relative importance of this wire is seldom understood by 
the user, and is sometimes not attended to by the wireman 
who connects up a machine. l 

Ween it is remembered that a motor of the shunt type 
must have at least three terminals, which are often expored 
on the outside of an enclosed motor, and also that a starting 
switch for this must have five terminals (that is, providing 
for two-pole make-and-break of the circuit, whieh is eminently 
desirable), it is seen that with the switches mounted on an 
ordinary slate, with the resistances in a suitable cast-iron 
box behind or underneath as the case may be, there appears 
what may be readily regarded by the non-technical user 
as a complicated piece of apparatus (independently of 
the motor, itself curious enough) which is so objectionable 
in the yard or shops of a great industrial establishment, 
where many labourers and apprentices are employed. In 
order to simplify matters, therefore, it is suggested that 
starting switches as separate contrivances should be done 
away with in the ordinary applications of driving motors in 
factories, and the switch should be looked upon as part of 
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the motor itself, which it really is, since no motor is com- 
plete without it, In most enclosed motors it would not be 
difficult to provide space for the working parts of a starting 
switch, by suitably designing the cases or carcases to give 
room for this addition. When one considers the great ad- 
vantages of having & motor with its starter complete in itself, 
ready to be directly attached to a pair of mains anywhere, 
one wonders that this plan is not more adopted. If you want 
to sell an article, make it as simple and easy as possible to 
the man who is to usc it, and he is far more likely to take to 
it and buy more. 

Among the points gained would be greater ease of instal- 
ling and connecting up (only two connections to- make), 
removing expense of starter box case and separate fixing and 
wiring of this, entirely doing away with the bother which 
arises when a man objects to pay 10 per cent. extra on the 
price of a motor to cover the starting switch, convenience 
of testing and running motors in stock and showrooms, 
the prevention of interference with magnet and armature 
connections, and the consequent simpler and more mechanical 
appearance of machines. One might even suggest, in order 
to further perfect the encloscd motor, the insertion of a 
spring-controlled cheap electro-magnetic or other ammeter, 
with a dial marked in horse-power, or merely with zero and 
quarter-load marks that would show what the motor was 
doing, and when it had reached its maximum. This addition 
would mean just another glazed hole at some convenient 
place in the case of the machine. Such an instrument as the 
Phocnix ammeter could be used; it need not be jewelled, 
and is sufficiently unaffected by other magnets close to it. 
The only two terminals that will be required for our com- 
plete motor on the outside of the case might be made in the 
form of a strong well-insulated bayonet joint, so that to 
instal and start a motor anywhere after cementing it down, 
or fixing it to the work it has to drive in any convenient 
way, all one would have to do would be to put in the plug 
(which should be capable of being easily and securely wired 
by an inexperienced person), push over the starting lever, 
ard then the machine would begin running. : 

There must be between this plug fitting and the armature 
all the adjuncts of a complete starting switch, quick in 
action, compared with the time it would take to remove the 
plug; this must be made so as not to be too quickly taken 
out, nor easily interfered with, by putting it in a somewhat 
inaccessible position compared with the starting and con- 
trolling lever, which must, on the other hand, be placed in 
the very easiest position for working. 

The very useful application of electricity to the driving 
of portable tools such as drills and saws and the like, 
demands, at any rate, the fixing of the starting switch to 
the motor or tool itself, and thus affords an illustration of 
the way in which such appliances could be made more facile 
and perfect through having a motor which is a complete 
design in itself, and not making the starter, even including 
automatic cut-out and no-load release, appear as an addition 
or afterthought. | 

W here series motors can be employed, and these are somc- 
times preferred for the above-mentioned tools, the system of 
making the starter part and parcel of the motor itself lends 
that arrangement to a readier adoption of series and parallel 
connections of the magnet coils, since no external multiplica- 
tion of wires is entailed, and on this account some resistance 
wire may be saved. In various ways, therefore, economy 
is obtained. . | 

Undoubtedly bad systems and switches for the control of 
motors have done much to hinder their more general adoption. 
It is not always easy to find a convenient place to fix a start- 
ing switch, nor to get machine men to use it in the best way. 
A considerable amount of time is lost in getting the tools 
started in an engineering shop where some such practice as 
the following has held :—The blowing of the whistle a minute 
or two before the hour for commencing work is the signal for 
the engine driver to open the steam valve of the direct con- 
nectcd set used for driving the shop, it may be five minutes 
or more that is required for the shunt generator to excite on 
no load ; before this time is up, a number of men are shifting 
their starting switch levers, and not a few have set them 
for full on ; full speed and E.M.F. of the generator have not yet 
been reached, and are further retarded, so that it is, perhaps, 
10 minutes or a quarter past the hour before the machines 


load kept under better control. 


are going at full speed. S Moreover, it is found that where 
the closing hour is al&o the signal for shutting down the 
generator, workmen will leave their motors to be stopred in 
this way, and then any starting switch not fitted with a no- 
load release is left full on; the writer has scen cases 
where attempts have been made to start up under short- 
circuit in this way, with all the annoyance that that means 
in locating the switches. 

Similar troubles, and the vagaries of workmen in operating 
starting switches, led the works manager of a place wrought 
by electric power tosay that all the switches should be cleared 
out of the shop and brought into the engine house. The 
equivalent of this was done, and a new system of control of 
the motors devised, by which the actual starting and 
stopping was taken out of the hands of the men, and was 
done by the engine driver or switchboard attendant, 
This plan has now been in use for upwards of two years 
with much satisfaction. Electric bell pushes were placed 
beside the machine tools and connected up to an indicator 
board in the engine room, so that the attendant could start 
or stop any machine as the men desired. Moreover, one 
starting switch fitted with an extra lever and an extra set of 
contacts is used for all the motors, and the cost of this 
slightly more complicated universal motor-starting switch, 
as it is called, is probably not more than half the total cost 
of fitting a starting switch to each machine. This switch 
has been designed to control two dozen motors, but could 
very easily be designed for more. Single-pole switches are 
used to short-circuit the starter when a motor is full on, and 
are placed on a switchboard in front of the universal starter, 
having an ammeter on each motor. . 

The cut-outs on the board protect the cables and motor at 
the same time. In this system of motor control it will be 
seen that the starting switch may be operated by a technical 
band with instruments to guide him, the result being that 
the switch is used in the best way, and the whole generator 
Of course, electric crancs 
cannot be worked in this way from the station, but these, 
again, should be operated by one experienced in the use of 
starting-switches. Three-motor cranes are often fitted with 
a small switcliboard, with cut-outs and an ammeter 
thereon. ! : 

An objection may be raised that one motor after another 
has to wait till the universal starter has done its rounds, but - 
the chances are that this is counter-balanced by the increased 
speed with which all motors are started quickly following 
one another, yet not all at once. 


MR. SWINBURNE ON PATENT LAW. 


— Á—Ó 


Mu. JAMES SWINBURNE, President of the Institution of 
Electrical Engineers, puts forward some highly original and 


amusing views on patents and patent laws in two articles 


in Page's Magazine, It is doubtful from the tone of the 
articles whether some of the startling conclusions arrived at by 
Mr. Swinburne are meant to be taken seriously, but, as we 
know, the truth is often spoken in jest, and: we shall assume 
that Mr. Swinburne considers that the results of his 
cogitations on this subject come within the sphere of 
practical politics. | 

In his article on * International Patent Monopolies," Mr. 
Swinburne comes to the conclusion that “it is clearly against 
the public interest in each country to allow foreigners to 
patent at all.” -Ifa country grants patents to foreigners, 
it wilfully, in Mr. Swinburne's opinion, deprives itself of all 
the advantages of other nations’ experience. If it grants 
foreign patents, and allows foreigners to manufacture abroad 
and import the patented articles, it wilfully deprives its own 
people of the chance of making these articles, and makes 
them buy them at an enhanced value from other countries. 
If it does not allow the importation of the foreign patented 
article, and insists on the patented article being made at home, 
its own workmen will be employed, but the public will have 
to pay extra. 

If this is a complete statement of the case, ib becomes 
necessary to explain why so many of the most civilised nations 


are so blind to their own interests as to grant patents to 
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foreigners. Mr. Swinburne quite recognises that the policy 
of modern States is not altruistic, but he finds sufficient 


explanation for their eccentric behaviour in the matter of - 


foreign patents in the desire of politicians to raise taxes 
from the fees of foreign patentees, and thus avoid giving 


offence to their constituents by taxing them. But can this 


be seriously urged ? If the total Patent Office surplus in 


this country were abolished by reducing the fees, the relief 


to the taxpayer would be infinitesimal, and only a small 


fraction of the surplus is derived from foreign patentees. 


It is inconceivable that nations like Germany and the United 
States, which are so strongly protectionist, should admit 


foreigners to the privileges of their patent law merely for a few - 


tens of thousands of pounds which the fees add to their 
revenue, ‘The real reason for granting patents to foreigners is 
that the foreign patent encourages the early introduction of the 
invention into the country where the patent is granted. An 
invention in its infancy requires the expenditure of a con- 
siderable amount of capital before it begins to be profitable. 
If there is no patent monopoly, no manufacturer will take 
up the invention, the result being that a country which does 
not grant patents to foreigners will always be several years 
behind in the introduction of a manufacture invented abroad. 
In any country where there is a constant lag of five or 10 
years in the introduction of labour-saving inventions, the 
national wealth will always be considerably less than it pos- 
sibly might have been. When a patent was refused to 
Bessemer by the Prussian Patent Office for his process of 
manufacturing steel, petitions were actually presented by 
Prussian manufacturers that a patent might be granted so 
that it should be possible for some one manufacturer to take 
up the invention free from risk of ruinous competition from 
other manufacturers. 

Mr. Swinburne’s views on the official examination of 
inventions in his article on ** Examination of Patent Specifi- 
cations" appear to us to be equally one-sided and mis- 
leading. Evidently he considers that if the State examines 
inventions for novelty with power of rejection, the State 
should guarantee the validity of the patents which it grants. 
In no country where the examination of patents with power 
of rejection is in force does the State guarantee the validity 
of patents passed by the Patent Office, Mr. Swinburne says 
the State protects the patentee in Germany, but in this we 
think he will find he is mistaken. Patents may be challenged 
in the Law Courts after they have been passed by the 
Patent Office in Germany as well as in the United States. 

Mr. Swinburne brings forward a very old, and, we think, 
avery weak, argument against the official examination of 
patents, He says “the broad difficulty is that it would 
involve waste of time and money, for each of a number of 
patents, of which most will never be of any value, will have 
to be examined in great detail. If it does not pay each 


patentee to examine his specifications in this careful way, it 


can hardly be policy for the State to do so.” To take an 
illustration, Mr. Swinburne's statement is equivalent to 
saying that it can hardly be policy on the part of a gold- 
miner to separate the sand from the gold dust because the 
nine grains of sand which he separates from each grain of 
gold are worth nothing. The labour which is expended is 
for the sake of the gold which is kept, and not for the sake 
of the sand which is rejected. Again and again has this 
short-sighted objection been raised by the opponents of the 
official examination of inventions. ‘They can only see that 
public time and money is expended on examining patents 
which are worthless; they fail altogether to perceive that 
this examination .and rejection of worthless patents 
immensely enbances the value of the good patents which are 


In comparing the policy of the State with the interest of 
the inventor who applies for a patent, Mr. Swinburne again 
shows that his opinions on this question are very superficial. 
The interest of the State in granting a patent is by no means 
identical with the interest of the applicant for a patent. As 
a matter of fact, they are usually quite different. The duty of 
the State in granting a patent is, while it encourages genuine 
invention, to make certain at the same time that industry 
is not hampered, and that consumers are not blackmailed, by 
bogus p The interest of the applicant for a patent 
là in the great majority of cases, to get his patent, whether 
it is a bogus patent or not. It is, in view of this, decidedly 


weak for Mr. Swinburne to tell us that, because the multi- 
patentee does not find it worth while to test the novelty of. 
all his own inventions before he applies for a patent, it 
must be bad policy for the State to examine all inventions, 
the bad as well as the good. | 


Another objection raised by Mr. Swinburne to official 


examination is that the examiner, even if skilled tech- 


nologists were employed in that capacity, could not, in the 


short time at his disposal, decide cases of infringement 


which can only, under the present system, be settled in the 


Law Courts by the expenditure of much time and money to 
secure the best legal and expert assistance. It may be. 


admitted that the examiner could not possibly take the place 


of the Law Courts in settling these difficult and doubtful 
cases. But the examiner is not likely to be called upon to 
decide on the rejection of inventions that come into this 
category. Official examiners, especially in tbis country, 
where so much deference is paid to the rights of the indi- 
vidual, will be instructed to give doubtful cases the benefit 
of the doubt, and only reject on clear cases of anticipation. 
That it is so in Germany and the United States, where 
effective examination by the State is at present in force, is 
shown by the fact that in these countries almost as great a 
percentage of patent cases come before the Law Courts as in 
this country, where there is no examination. The introduc- 
tion of effective examination of patents in this country 
is not likely, therefore, to reduce the number of patent 
cases which come before the Law Courts, and the fear of 
this result, which has been suggested as an explanation of 
the almost universal opposition of patent barristers and 
scientific experts to this amendment of the Patent Law, is 
probably groundless, 

Though effective official examination, that is, examination 
with power to reject on clear cases of anticipation, may not 
reduce the number of doubtful and difficult cases which 
appear before the Law Courts; nevertheless, we believe it 
would confer immense benefits on the bond fide inventor by 
increasing the value and saleability of his patents, and on 
manufacturerg by ridding them of vexatious demands for 


royalties on patents which they know very well to be invalid, 
but which they do not care to go to the trouble and expense of 


contesting. 

The system of examination without power of rejection 
which is embodied in the Bill at present before Parliament, 
and which receives the approval of Mr. Swinburne, lacks the 


esscntial justification for any system of official examination, 


namely, the power of suppressing bogus patents. The Bill 


as it stands merely proposes to do patent agente’ work for the ' 
inventor at a cheap rate, practically without asking him to 


pay any more than he does at present, which happens to be 
more than is necessary to pay office expenses. This, of 
course, is an excellent thing for the inventor when it is not 
considered to be good for him to have his patent fees further 
reduced, but what about the morality of the State in thus 
spending public money to benefit a class, and to compete 
with a struggling profession ? ! 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


19,109. An improved chain for suspending electroliere." I. CLEMENTS 
and C. CLEMENTS. September Ist. 

19,110. "Improvements in electric aro lamps." F. J. GREEN. September 1st. 

1,9112. ‘* Improvements in or connected with electric railways and tramways 
on the stud contact system.” G. WiLkiNSON. September Ist. 

19,128. An improved electric heater or radiator.““ E. G. Rivers. 
September Ist. . 

19,172. i in or relating to devices for operating trolley arms.“ 
E. LiMAUGE. September ist. 


19,180. Improvements in electric baths.” J. ZWIEBEL. September Ist. 


(Complete.) 

19.208. Improvements in or relating to trolleys for electric traction.” 8. 
RoBERTS. September è 

19,272. '* Improvements in incandescent electric lamps." A. W. W. MILLER. 
September 2nd. (Complete.) 

19,288. “Improvements in electric transmission and controlling gear.” J. 
JOHNSTON and A. E. DobBBs. September 2nd. 

19,291. ‘Improvements in electric burglar and like alarms," H. J. Hapnan. 
(The firm of Tiipffer & Schiidel, Germany.) September 2nd. (Complete.) 

19,805. '*An improved . us or device Lor use in applying bituminous or 
similar composition to conduits for electric cables, or to drain pipes, or like 
goods to form jointing rings thereon," W. OarES. September 3rd. 
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19,901. “Improvements connected with elevators or lifts." Oris ELEVATOR 
Company, LiwITED. (Otis Elevator Company, Incorporated, United States.) 
September 8rd. 


19,966. “Improvements in or relating to electrio cable conductors." W. E. 


Hires. September 3rd. 
19,968. ' Improvements in electrodes." J. HamGREAvES. Ssptember 4th. . 


19,977. "'An improved form of electrical choking coil" F. J. GREEN. | 
September 4th 


19,420. ''An improvement in electric switches." O. I»mav. (Sprague 
Company, United States.) September 4th. (Complete.) 

19,422. “Improvements in electric switches with automatic electro-magnetic 
release," G, W. GREEN and R. PooL x. September 4th. 

19,482. A combined pull down fitting and universal shade fitter for general 
electric lighting purposes." R. B. Bragam. September 4th. 

19,483. ‘‘ Apparatus for teaching wireless telegraphy.” L. AnceL. Sep- 
tember 5th. ( plete.) 

19,488. “An improved electrolytic electricity meter.” J. B. y HERNANDEZ, 
E. M. f Moira, L. DE LA PENA and J. B. y ORTEGA. September Sth. (Complete.) 


. 19,529. “An electrical ignition device suitable for petrol motors and the 
like.” J. H, CLARKE. September 6th. 


"Improvements in and relating to electrical switch devices, appli- 
cable to rheostats, commutators, and the like." H. H. Laxx. (General 
Electric Company, United States.) September 6th. 

19,504. “Improvements in electrical switches." H. H. Laxe. (General 
Electric Company, United States.) September 6th. 

19,566. Improved method of manufacturing insulating bushings.” H. H. 
Laxe. (General Electric Company, United States.) September 6th. 

“ Improvements in and relating to electric switch regulators." H. H. 
Lax. (General Electric Company, United States.) September 6th. 

19,567. " Improvements in tonos wheels.” H. H. Laxe. (General Electric 
Company, United States.) September 6th. 

19,568. ‘‘ Improvements in and relating to the cooling of electric motors.” 
H. H. Laxe. (General Electric Company, United States.) September 6th. 

19,671. ‘Improvements in systems of electrical distribution." H. H. LAKE. 
(General Electric Company, United States.) September 6th. ' 

19,672. "Improvements in trolley wheels.“ H. H. Lake. (Generel Electric 
Company, United States.) September 6th. 

19,973. ‘ Improvements in and connected with contact-shoes for electric 
ere. H. H, Lake. (General Electric Company, United States.) September 


19,519. ''Process and apparatus for the detection of short-circuits in electric 
batteries.” H. BECKMANN, September 6th. : 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 322, High Holborn, W. C., and at Liverpool, price, post free, 9d. 
(in stamps). 


12,762. “improvements in and relating to water-heaters.” A.E. and A. W 

Dated July 14th, 1900. In an electric water-heater or geyser the 

water from the supply pipe is distributed on toa metal plate through a basket 

and flows down the electric conductors which are heated toa plate and to the 
bottom of the heater and the outlet. 2 claims. 


12,827. ‘improvements in electrical switches.” E. E. Bartlett and J. E. Robin- 
sen. Dated July 17th, 1900. In order temporarily to hold the switch “on,” a 
spring-controlled ball or bolt is fitted in a recess in one of the contacts and is 

ted to enter a recess in the other contact. 1 claim. 


12,846. provoda in portable electrical safety jampe.” J. Glasmachors 
ine. Mailer. Dated July 17th, 1900. Miners’ or safety lamps. A portable 


secondary battery lamp is constructed as described. The electrodes are per- 
forated lead tubes filled with oxide paste and are contained in two metal cases 
with screw covers lined with vulcanite or other non-conductor. The cases are 
connected by tubes on a glass cylinder enclosing an incandescent lamp. Wires 
passed behind the linings and through the tubes connect the cells to the lamp 
and a switch, and to charging terminals. 8 claims. 


12,868. “‘imprevements relating to the manulacture ef bulbs for electric iscan- 
descent lamps.” C. Junge. (Oberlausitzer Giashuttenwerke Otto Hirsch; 0. L. 
Welesivaccer.) Dated July 17th, 1900. Bulbs are entirely closed in manufacture 
before being allowed to cool by pressing together the end of the necks, fusing on 
stoppers, or moulding, to prevent access of dirt or gases tothe inner surfaces. 
1 claim. 


12,874. "improvements in and relating to ieiephenio apparains." Q. Blasen. 


Dated July 17th, 1900. Relates to the employment of & number of microphones 
in separate primary circuits of an induction coil having only one secondary. 9 
claims. 


t trolley fer overhead electric traction.” E. G. Johnson 
E. ic ERE Bor olg ated July 17th, 1900. A tubular shaft runs on 
ball bearings on & spindle fixed in & forke head. The trolley wheel is free to 
turn and slide on the shaft, and is kept central by springs. 2 claims. 


‘a6 nd wires and accessories for transmitting olestric energy." 
3 Dated July Ich, 1900. Relates to the laying and taking of branches 
from single or concentric underground conductors applicable for use in electric 
tramways. 9 claims. . 


. “An improved olectrical switob." H.F. Clayton, T. Bell and 8. 8. ; 
ed 4h istb, 1900. The contact arms are carried by a boss having Antenne 
sides and fitted on a central pin. The handle fits loosely on the pin and 
embraces the arms. A spring-controlled pin sliding in a recess in the base 
serves to give a quick break. 2 claims. 


"E te in apparatus for the electrolysis ef water." P. Garuti 
„ July Path, 1900. Oxygen and hydrogen obtaining. 
Relates to the apparatus described in Specification No. 28,668, A.D. 1896, for 
electrolysing water. 8 claims. 


. “Imprevemonts in or connested with fuses or cut-outs for bigh veltage 
* H. Oppenholmer. (Actlengeseltschaft Mix & Gonest.) Dated July 19tb, 
1900. Inorder to prevent srcing when a fuse blows, an auxiliary path is pro- 
vided consisting of a film of metallic paint. In addition to the ordinary fuse, 
wires are led to the cover, which may be made of insulating material and formed 
with a deep groove. The bottom of the groove is painted with a metallic paint. 


9 claims. 


16, "improvements in and oomnected with lasulated hases fer switeheg."' 
Fete. (Actingeseliscbaft Mix & Genest.) Dated July 19th, 1900. Relates 
to a base adapted for high voltages. A base for a double-pole switch is 
described. Four cavities are formed for the reception of the conductors which 
are connected to the terminals let into recesses. A rim is formed to prevent 
leakage, the switching mechanism being fittedin a recess. 1 claim. 


. „ Apparatus fer generating dynamical electricity by means of the direct 
13,026 of er eei E. Haanen. Dated July lyth, 1900. A steem supply pipe 
is insulated at the joints and connected to a drum formed with a numb 


A collector plate with pin-like projections is placed opposite the ste am orifices 
and connected to & primam winding which is also connected to the insulated 

rt of the steam pipe, and provided with a spark space. A secondary winding 
fs provided as usual. 1 claim. 


or of 
radial outlets, pipes provided with orifices arranged in a zig zag or like fashion. 


13,030. 1er in portable machines for griading, drillieg er 

esos.” N. P. Brown. Dated July 19th, 1800. A machine for gind ne 
ing, &c., is made portable for operating on the rail joints of electric railways 
and tramways in situ. The frame is pelea? made with metal ends connected 
by oaen side rails, Manaies ate S emroad in lugs Ana legs in sockets. A shaft 
8 en by gearing and a cran ie. exible shaft is attach 
shaft which carries a fly-wheel. 4 claims. reote 


71. ia electric ewitehes.” D. R. aruse. Dated 
1900. Relates to switches with a fly movement, adapted for general un 


a lampholder. A wall switch with a circuit open and a lampholder with the 


: etrouit closed is described. 2 claims. 


12,978. ' Aetematie booster in connection with moltipie 
. Dated July 18th, 1900. In order to keep the pressure constant in 
systems in which storage batteries are employed, and also to raise the bus-bar 
pressure to charge the batteries, a booster is arranged between the batteries 
and the wires. 1claim. 


. h Mid Mu bo 
Siassons Halske Aktiongesel Germany. 1900. 
An indicator for high electrio pressures, consists of a otal diio and 


surrounding ring, one stationary and the other carried by an axle, which 


also carries a non-conducting pointer over a stationary scale and is controlled 
by a spring, either the movable part or both having tangentially directed 
pointe. The diso and ring are o itely electrified, and the movable part is 
turned by the action of electrified air streaming from the points. An insulating 
pee Reape be placed between the parts. A weight may be used instead of the 
8p and a notched flat ring instead of the circumferentially pointed disc. 
The disc may be allowed to rotate and oonnected to a counter. Variation of 
1 of alternating pressures may be compensated by use of condensers 
and impedance coils in connection with the indicator. 2 claims. 


12,877. “improved electric battery.” P. E. Franeken. Dated July 18th, 1900. 
A constant battery of rectangular throughout, with two cells in one outer 
vessel, comprises zinc plates immersed in diluted sulphurio acid of 15° Bé con- 
tained in terra coita or earthenware porous vessels, and special carbon poles 
immersed in sodium-bichromate solution of 80° Bé, The carbon poles consist 
of anumber of thin plates retained in lead sockets, and electrolstically coated 
at the ends with copper, and electrically, or otherwise, with & precious metal. 
The zinc plates are held centrally in tbe vessels by pas.ing through ebonits 
cross-pieces, retained by terminal screws. 2 claims. 


13,030. ''improvemeats ia dynamo-siectris machines and electric meters." 
H. T. deel. Dated July 19th, 1900. Relates to the construction of dynamos and 
motors, in which the field magnet is provided with a single exeiting coil, and the 
frame or casing forms part of the magnetic circuit. 10 claims. 


13,044. ‘An improvement la electric railways ia whioh transtermers are carried 
on the trala.” Siemens Bros. & Co. (Siemens & Halske A isohaft.) Dated 
July 19th, 1900. When transformers are carried on the train, working current 
is supplied to the motors, cr to some of them, from the transformers alone when 
the train is running on the level track, and from stationary generators alone, or 
from stationary generators and transformers together, when the train is starting 
or running on an incline. 1 claim. 


13,048. “improvements in and relating te means fer controling the speed el 
electric motore. W. B. Elliott and J. W. Eskhelme. Dated July 19th, 1900. 
Relates to means for controlling the speed of electric motors, partioularly in 
the operation of printing machines, whereby the motor may be started at an 
extremely low speed with great torque, and the speed gradually increased without 
jerks, preferably by means of a single-handed iever. To obtain the necessary 
starting torque while avoiding the danger of sparking at full speed, the motor 
has two separate armature windings, which are connected in series when 
starting the machine, and thrown into parallel before the machine reaches its 
fullspeed. 83 claims, 


13,081. ‘improvements ia means for grinding and truing- mo commutators 
and the like." P. J. Purdy. Dated Tule 20th, 1900. Relates to means for grind- 
ing and truing-up dynamo commutators and other objects, e.g., the bowls or 
printing rolls of calico and like printing machines, in situ. The work is 
performed either by a grinding wheel, driven from the commutator or other 
rotating part of the machine, or by a turning tool. 5 claims. 


13,06. improvements la the methods of and means for sounding alerums oa 
electric tram and motor cars." A. R. Durante and A. Parlette. Dated Joly 20th, 
1900. Relates to alarms for electric tramcars and motorcars. The bell, gong, 
whistle horn, syren, or other alarm, is actuated by a separate electric motor, 
the circuit of which is completed by the driver by means of an electric button 
or switch on the brake, or controlling handle, this arrangement enabliog the 
driver to sound the alarm without removing Lis hand from the handle. When 
a whistle horn, or other similar alarm is employed, it is sounded by oompressed 
air supplied by a suitable pump driven by the motor. In the case of bells, or 
gongs, the motor actua‘es the hammer by means of & tapper. 2 claims. 


13,096. ''Sterage battery electrode." R. MacRae and N. C. MacRae. Dated 
July 20th, 1900. Each electrode is built up of a series of slate or plates separated 
from each other by narrow spacing frames, or by BY probed flanges on the 
plates themselves. A pile of these plates is then united together by fusing and 
soldering on them solid vertical edge pieces in which a core of conducting 
wires is embedded. The elements thus formed then has a longitudinal groove 
cut along its edges, and pieces of a sufficient height for forming an electrode 
are cut off from it and assembled together, lead-covered wires being used to 
fill the spaces formed by adjacent grooves. When the parts ere in position 
they are soldered together, and lead plates are soldered to the top and bottom 
of the electrode. 7 claims. 


13,106. ‘Improvements in safety devices for eleetrio Interlocking or bleck 
signaiting apparatus." J. J. Hellias. Dated July 20tb, 1900. Relates to means for 
preventing electric interlocking or block signelling apparatus from being 
effected by stray earth currents. 1 claim. 


13,134. “Imprevoments ia ond relating te electric are lamps.” A. B. 
rhe. Dated July 20th, 1900. Relates to electric arc lamps and transformers. 
ms. 


13,198. "improvements ta electric traction with surface contacts.” B. Cre- 
veller. Dated July 21st, 1900. Relates to electric railways and tramways with 
direct or three-phase or other currents and on a road contact system with 
switches operated by magnets on the vehicle, 5 claims. 


13,280. ‘improvements in are lamps." J. F. Ackermana, Dated July Ard, 
1900. Arc lamps, especially for lighthouse aud searchlight use. Powdered 
arc lamp carbon or magnesium, or other material to give coloured light, is fed 
to an arc between carbon or other electrodes, through a perforation in the 
upper electrode, from an open receptacle by an injector supplied with com- 
peso air through a eidetube. The end of the lower electrode is recessec. 

egulating valves are provided on the air and powder supply tubes; The 
Sec Odes may be movable by any suitable means, to strike and regulate the arc. 

claims. ' 


13,368. “I uts in tolephonic repeaters.” W. P. Thompesm. (Com- 
municated.) Dated July 94th, 1800. A repeater for telephone systems is con. 
structed with a microphone mounted between the poles of two eleotro-m ets, 
and having the magnet armatures on the diaphragms, The magnet coils are 
connected to line circuits including secondaries of the induotion coils. T 
primaries of the induction coils are in a local circuit including the battery an 
the microphone. The repeater may be arranged as & booster across 935 
through cirouits. Two or more microphones and magnets may be employed: 
in one form, the microphones are mounted in adjustable spring rin ae 
opposite sides of each of the microphones being connected to tno armed Jo e 
pieces carrying at their ends the armatures of the magnets. The foken 2t 
supported by springs, and the microphones and rings are provided with 1155 
ing screws. The microphone may be rotatably mounted. Wben e 
transmitters are employed, low. resistance secondaries must be used in 
induction coils. 6 claims. 
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THE TRADE OF THE UNITED STATES. 


THE Foreign Office report on the trade of the United States 
for the year ending June 30th, 1902, drawn up by Mr. 
Beli, British Commercial Agent, is a document of absorbing 
interest. It illustrates with extraordinary precision the 


industrial position of affairs in that country as it exists at 


the present time. But it also shows how absolutely unable 
even the beat informed authority is to foresee what shall be 
the effect on other nations, if further progress in develop- 
ment at a rate which the world has never before witnessed, 
continues without a severe check. During the past fiscal 
year the total value of the exports from the States were 


S104, 980,945 less than in the preceding period; but although 


$65,000,000 of this decrease was due to a failure in the 


Indian corn crop, a fall in exports of nearly $40,000,000 is 


left. The iron and steel goods exported were worth only 
$98,552,562 in 1901-02, as against $117,319,320 in 
1900-01; on the other hand, the corresponding imports 
rose from $17,874,789 to $27,180,255. These figures do 
not indicate any lack of prosperity in the iron and steel 
trades ; they mean simply that the home industries, notably 


the railways, are growing at such a speed that the iron- : 


masters are unable to keep pace with the local consumption. 
Instead of trying now to conquer the world's markets, as £0 
many writers have been expecting them to do, the manu- 
facturers of the States are devoting all their attention to 
their own country, developing their sources of coal and ore, 
multiplying the capacity of their plants, taking control of 
the railways and other transport agencies, and generally 
getting everything into readiness against the time when, in 
the face of severe competition, they may have to deliver 
goods at any spot on the surface of the globe, 

Unless some internal cataclysm occurs, then, the day is 


not far distant when the facilities fcr producing all varieties 


of raw and manufactured products at extremely low prices 


. will overtake and exceed the dimensions of the home 


markets; and then by some means or other the Americans 


must and will find some foreign outlets for their goods. 


It is, of course, by no means certain that this day will 
arrive, or, at any rate, that it will ke so disastrous to the 
European when it does arrive as now appears probable, for 
there are not wanting symptoms of unrest in the States. 
In the past, labour has fought and won, or has been freely 
granted, increase of wages, although those increases have 
not been equivalent to the smaller purchasing power of 
money; and so long as the men find steady employment 
year in year out they are fairly content. If, however, future 
competition abroad, or the action of domestic trusts, should 
cut prices till wages can no longer be raised or maintained 
at their present level, there may be an outbreak of strikes 
which will upset the calculations of all the millionaires. 
Mr. Bell says a good word for Trusts, or, rather, for the 
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United States Steel Corporation, because that body has 
refused to raise prices unduly. 
combinations to act similarly if they desire to justify their 
existence ; but it must be remembered that as both capital 
and labour are now combining on a scale of unparalleled 
magnitude, the first serious labour war in the States will 
also be of unparalleled magnitude, and will assuredly 
** stagger humanity." 

In the meantime, we of Great Britain can only be thank- 
ful for the postponement of the forthcoming struggle—it is 
our clear duty to assume that it is forthcoming. We have 
had plenty of warning of what we may expect, from 
Americans as well as from our representatives abroad, and we 
shall bave no one to blame if we are still unprepared to meet 
it Without blindly following the American lead and 
adopting devices unsuited to the conditions obtaining in this 
country, there are numerous lessons to be learnt from 
America, and many other things can be done to strengthen 
our position. Firstly, we may suggest a step in the direction 
of education, viz.. that both our employers and our employés 
(or their trade unions) need to be taught how uneconomical 
a machine the human being is for the performance of visible 
work, The function of a man is to use his intelligence, 
and the bulk of the growing population requires to be 
educated til it has one. The employer must lay down 


machine tools and mechanical apparatus wherever possible, _ 


in order that he may reduce his wages bill,—not reducing his 
wages per capita, but lowering them per unit of material 
turned out. And the workman must be taught that while 
he is justified in demanding a fair day's wage for a fair 
day's work, he must honestly “ put in” a fair day's work for 
his fair day's wage. The principle of the sliding scale in 
wages might be made more general, but while employers 
must be ready, without external pressure, to grant (or rather 


give) a slide up, the workman must be equally ready, when . 


the occasion arises, to accept a slide down—which apparertly 
is a new and wholly distasteful idea to him. Moreover, the 
preceses must be carried further; each man must be per- 
mitted by his union, and encouraged by his employer, to 
work his hardest, and his recompense must be commensurate 
with that of his output, not measured by the value of the 
laziest loafer in the shop. 

Another lesson of enormous importance must be learnt 
without delay by our railway magnates and similar authori- 
ties. In the States either the railways and shipping firma 
strive their utmost to assist every budding industry by 
working for the mimmum of profit, and by avoiding 
vexatious restrictions, or they are bought up by the manu- 
facturing trusts. "The last operation is not free from dis- 
advantage, and is entirely foreign to British notions; but a 
hint may be given to our carrying agencies that the nation 
cannot permit the heavy industries of the country to be 
unfairly handicapped for the sake of the shareholders in 
over-capitalised and somnolent transporting concerns. 


How far is a municipality justified in 
setting up a rate-aided competition with 
its own ratepayers? This point has fre- 

quently cropped up in different parts of the country, and 
it is bound to come more prominently forward in proportion 


Railways and 
Electric Tramways. 


lt would be well for all such- 


to the progress of the principles of municipal trading, It 
is an injustice—as reprehensible as it is palpable—that com- 
panies and traders who are compelled to pay a large and 
increasing portion of the public rates, should be placed in 
that homiliating position where their own contributions 
are utilised to compete with them in the very business 
which enables them to pay those rates. In the electric 
wiring, fittings, and contracting industries, municipal com- 
petition has been fought against in the Parliamentary Com- 
mittee room in the past with some success, but our electric 
contracting associations will do well to be prepared to con- 
tinue their very laudable efforts to meet fresh onslaughte. 
A matter which is more in the public mind at the present 
moment is the peculiar position in which railway com- 
panies are being placed by the existence of electric 
trolley tramlines owned by municipal corporations. We 
have no particular affection for the railway companies of 
this country as at present managed, but we cannot help 
allowing them a sympathetic corner in our heart when we 
find them paying many thousands of pounds per annum to 
those who are themselves engaged competitively in a 
business which is destined to aim a very powerful blow 
at their undertaking. We are wholly at one with those 
who urge that these railway companies ought to save them- 
selves by electrifying their suburban lines. We believe that 
several of the electric tramway and light railway systems 
which have been successful would not have shown such good 
results but for the existence of a bad suburban steam railway 
service; but, be that as it may, the fact remains that the rail- 
way companies are helping the very service which is ruining 
their local and suburban traffic. The existence of this state of 
affairs was brought out very strongly by the chairmen of the 
different railway companies at their half-yearly meetings, butit 
has received additional emphasis from the recently-announced 
decision of the Glasgow and South-Western Railway Com- 
pany to withdraw its suburban service to Govan and Spring- 
burn, with the exception of its workmen’s trains—which, 
presumably, it is compelled to continue under its Parlia- 
mentary powers. The sole reason for this remarkable 
decision is found in the electric tramways competition at 
cheaper fares by a municipality which, of courte, has the 
public thoroughfares at its disposal, and has, comparatively 
speaking, but nominal expense to bear in connection there- 
with. We are not in possession of the full facts of the 
position, but it looks as though the railway company hes 
given in too willingly. We read that the service from St. 
Enoch Station to Govan was withdrawn temporarily three 
years ago, but was re-instituted last year. It is also stated 
that the company carried 250,000 fewer passengers in the 
last half-year, and of this reduction nearly 200,000 was due 
to the falling off in suburban traffic. However this may 
be, we must confess that we should have thought better of 
it if it had again withdrawn its service, but only for a period 
sufficient to enable it to provide an electrified local service, or 
at any rate, if it had shown moreof a fighting disposition. There 


is a chance, however, that the present course may be deliberately 


adopted as a temporary expedient, so as to bring home more 
forcefully than hitherto the unfair position in which rail- 
Ways are now being placed. Or it may even be that rail- 
way men are coming to believe that the local railway 
service is to be more or less permanently superseded by 
the trolley line along the public highways, Whichever 
view they hold, the position is certainly interesting. The 
North-Eastern electrification scheme is fresh in the minds 
of our readers, and it is also well known that the railways 
competing with the West London electric trams have had 
to adopt great improvements with a view *o recovering lost 
traffic. If it is possible to form any conclusion from the 


Situation as we see it at present, it is this, that our railwsy 
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companies have no more time to waste in considering whether 
to convert their suburban services to electric traction. 
They must act. And this remark is especially applicable to 
London, where the electric tramway will shortly be a far 
more powerful rival than it is at present. But after all 
there is the unfairness of the competition, which calls for 


rectification somehow. 


GERMANY leads the world in scientific 

in England and research, and it is therefore perhaps natural 

Germany. ^ that hand-books on various branches of 

theoretical and technical science should multiply more 
rapidly in that country than in our own. 

When one compares the scientific publications of recent 
years in the two countries, one is struck, however, by the 
wide gap that separates the English and German text-books. 
The majority of the former deal with elementary science, 
and are designed for the preparation of studente for some 
particular examination. A large proportion of them are 
written by ambitious teachers, whose qualifications to be 
considered an authority on the particular science, are based 
on a London Science Degree or upon a South Kensington 
“Honours” Pass. In this type of text-book our supremacy 
is undoubted and unassailable. The German publications, 
on the other hand, in most cages pre-suppose an acquaint- 
ance with the elementary facts of the science with which 
they deal, and are intended for experts, or for those who 
wish to become experts, in the various branches of study. 

The latest example of this difference in the scientific 
publications of the two countries, is the announcement of a 
series of monographs—on applied electro-chemistry—by the 
well-known German firm of Wilhelm Knapp, of Halle. The 
first and second of these volumes dealing with the electrolytic 
production of oxygen and hydrogen and the extraction of 
aluminium, have already appeared. In this country we 
have barely arrived at the point of recognising electro- 
chemistry as a special branch of scientific study, and only 
one University has yet appointed a special lecturer on the 
subject. The elementary text-book on Electro-chemistry, 
designed for cramming students for a South Kensington 
^ pass," has yet to appear ; but possibly some diligent science 
school teacher is even now preparing it for publication. In 
Germany most of the Universities have been equipped for 
some years with laboratories for electro-chemical work, and 
special Professors or Lecturers for this branch of physical 
science have been appointed. A large number of students 
have taken up electro-chemistry as a special study, and 
useful research work has been carried out by these men 
when working for their Ph.D. degree. 

An educated public has therefore to some extent been 
created in Germany, to whom the present series of hand- 
books will appeal, and as some of these monographs will 
no doubt be translated arid reproduced in Paris, London 


Scientific Literature 


and New York, the venture may prove a financial success 


for the firm which has been bold enough to undertake it. 
Whether successful or the reverse, the publication of a series 
of German hand-books on applied electro-chemistry, is a 
proof not only that our Teutonic cousins have more faith in 
the future of this branch of applied science than we our- 
selves, but also that their system of education is better fitted 


than our own for following up and developing new branches of 
aolentific study. 


,, lente Power In our “ Electric Lighting Notes” last 

"Py at Sunderland. week was given an outline of a very im- 
portant scheme which has been taken in hand by the Sun- 
derland Corporation to more adequately meet the demand of 


the district, especially the numerous establishments con- 


nected with the great shipbuilding and. repairing industries, 
for electric power supply. It is most essential that every- 


thing reasonable should be done to encourage the application 


of electric power in all branches of industry, and the very 
practical and interesting paper by Mr. D. Selby Bigge, 


which is now being published in our columns, will be 


perused, we think, with satisfaction by our readers. The 
Sunderland Corporation by its adoption of the excel- 
lent scheme planned by its chief electrical engineer 
(Mr. Snel), would appear to be more enlightened 
than the municipal authorities of many other large 
cities. Where the supply of electricity is in the 
hands of a municipality, the authority has been told by 
Parliament that unless proper facilities are provided, com- 


petition from power or other companies must be expected. 


No doubt it is partly to prevent such competition that 
Sunderland is taking action. Leaving out of mind for the 
moment the “municipal trading” arguments which may be 
advanced against such schemes, we must confess to certain 
feelings of satisfaction that at least one municipality is alive 


to its responsibilities and is to encourage electric power 


development, and that, from an engineering standpoint, is 
the most important part of the matter, 


The Science of the Workshop.—In a paper on this 
subject read by Mr. William Taylor, of Leicester, before the British 
Association at Belfast, it is complained that technical schools do 
but teach more or less backward shop practice, so that the workman 
out of the shop cannot really improve his knowledge or practice by 
attending a school. Yet there is a science of the workshop. Its 
material is scattered in books and papere, and much is known to 
men of experience, but the author knows of no attempt to gather 
such knowledge into more attainable form. The teaching of the 
shop has been all wrong. The schools cannot teach methods, but 
have tried to do so, and have failed. What they should teach is 
principles, as embodied in the physical properties of materials and 
their effect on cutting and shaping, stresses generally, photo- 
micrography, alloys, the flow of solids; these are all examples of tbe 
science which underlies shop work. How little, for example, is 
known of tool steel by most shop men! How blind we have all been 
to the action of superheated steam on cast-iron. 
failures to make a satisfactory boiler stay-tap, the money lost in 
striving to secure an even contraction of the hardened tap. Take 
the question of flow of metals. It is said that a milling cutter of 
3 to 4 in. diameter with deep teeth on face and edges has actually 


been formed cold from a blank by hydraulic pressure. Time to 


allow of flow appears to be an element in all processes of rolling, 
extension pressing, &c., of metals, but there is no written matter to 
teach others. So many of the best shop men do not, or cannot, write; 
we use the word in its narrower sense. It is a pity it isso, for much 
valuable knowledge is lost for lack of the setting of it down, and 
too often when handed down by tradition the essentials become 
blurred aud debased. Practice soon forgets scientific reasons, and 
loses its best part. The decadence of the workshop tends to 
keep out the better men, and shop work becomes set apart as 
a thing to be avoided. The science of tools and of materials can 
alone add something to the sordid life of the shop. There are so 
many half-known facts to be explained. Why will a saw that cuts 


steel break to pieces if set to cut copper? What limits or fixes 


the speed of various cutting or abrading agencies? Cannot our 


technical schools teach the principles that enable men to think 


out these matters? This is what they should attempt. 


The St. Louis Exposition, 1904.—Mr. W. E. Golds- 
borough, chief of the Electricity Department in connection with 
this great undertaking, bas placed before us a circular descriptive . 


of the project more particularly relating to the broad demon- 
stration of the scientific and industrial developments in electricity” 
which will be made in the “ Electricity " Building. This World's 
Fair is far more advantageously situated, both as regards available 


area and funds, than any previous exposition has been. Over 1,200 . 


acres are already included in the Exposition tract, upon which 
upwards of $50,000,000 will be spent. Of this amount $20,000,000 
is now available. A 8 8 especially worthy of note is the decision 
that no charges shall be made for space allotted for exhibits, and in 
addition to this the U.S. Treasury has provided for the free entry 
of all goods intended solely for exhibition. The officials are 
anxious to get to know names of firms who are prepared to exhibit, 
and the nature and extent of their exhibit, so that they may go 
intothe question of allotting space as soon as possible. Perhaps our 
readers are aware that the exhibition is to commemorate the 
purchase of the Louisiana territory in 1803. The original arrange- 
ment was for the Fair to be held next year, but it has had to be 
postponed until 1904. ! 


D 


Look at the 
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"THE POLYCYCLIC DISTRIBUTION OF 
ELECTRICITY. 


THE polycyclic distribution of electricity consiste in the 
transmission of electric currents of different periodicities 
and voltages over the same conductor. Let the resistance 
and self-induction of a conductor be respectively R and L, 
and let a current 

ö A= J 2.0, Sin w, ¢ 
flow through it. The E.M.F. necessary to force this current 


through the conductor is also asine function of the time, 
and is equal to SUE 5 


61 = VS o, VRI + 21 L? sin (: + arctan “ 1), ` 


i. e., a Bine function E.M.F. can only produce a sine 
fonction current of the same periodicity, and it follows that 
such an E.M.F. can only perform work with & sine current 
of tbe same frequency. Another current of a different 
periodicity flowing in the same conductor is quite indepen- 
dent of this one. The one current cannot perform work 
with the voltage of the other, and flows as if the other were 
not present. As the currents are independent one of the 
other, their effects and losses are to be directly added, so that 
they, as well as the currents, simply superimpose one upon 
each other. 
The total ohmic losses are therefore 


(c? + Cs?) R = O R. 
It follows that the resulting effective current is 


0 = V (c) + 0), 
and the resulting E.M.F. is 
! E = / (Ej + £), 
and the total power 
= W = X, C, COB $, + E, C3 008 Gy 

There have been several attempts made to work out 
systems of distribution of electricity on the above basis. It 
is claimed by the originators tbat the systems offer several 
advantages, among which are the following :— 

1. By tbe use of two periodicities it is possible to supply 
each customer with the periodicity which is the more suited 
to his requirements. Thus, if he wants current for lighting 
purposes, 50 periods (not under) will be supplied him, but 
should he want it for power, 25 periods will perhaps be the 
more suitable. 

2. The connecting-up and installing of lighting plants, 
and the regulation of the lighting voltage, are greatly 
simplified. 

8. The voltage and voltage drop in the feeders and distri- 
bution network for motors can both be made much bigger 
than if the same ‘current be used for both lighting and 
power, as for lamps the voltage must be kept lower and 
more constant than for motors. By these means a con- 
siderable saving in copper can be made. It follows from these 
. three points that the motors and generators may be made 
cheaper, as the wattless current, which the motors take, will 
be smaller, and, what is more, the wattless current will not 
matter, as the volt drop due to it may be bigger. 

4. In an overhead transmission line with the same effective 
voltage between the wires, and the same percentage loss of 
power with a four or three-phase current of power 100, and 
a superimposed single-phase current of power 50, the copper 
required is only 66°7 of that required for a single-phase 
transmission of the same total power and the same condi- 
tions; this is a saving of 9 per cent. as compared with a 
simple three-phase system. 

5. In a cable transmission line, with the same effective 
voltage between the wires and the same loss of watte, by means 
of a four- phase system with superimposed current, 23 per 
cent. more power can be transmitted than without the super- 
imposed current, the superimposed current being one- 
half the main current. With three-phase systems 
9 per cent. more power can be transmitted with super- 
imposed current than without, when the power of the 
superimposed current is half that of the main current. 

The above advantages are those specially claimed for the 
Arnold-Bragstad-la Cour system, upon which a lecture was 
recently given before the Elektrotechnischen] Gesellschaft, of 


Frankfort-on-the-Maine, by Prof. E. Arnold, of Karlsruhe.“ 
Some remarks as to the validity of these claims will be made 
later on, after a brief sketch of the details of polycyclic 
systems in general, and especially of that system worked out 
by the three above-named gentlemen. 

(a) Superimposing of Currents by Leading them in at 
Neutral Poinis.— In the following (fig. 1) balanced three- 


phase star system there is no difference of potential between the 
neutral points. It can, therefore, be regarded as one con- 
ductor for the transmission of a current between its neutral 
points as shown. The arrows show the direction of flow of 
the superimposed current, which can be of any periodicity, 


or a direct current. 


Fia. 2. 


Fig. 2 shows the arrangement for a two-phase system with 
four conductors. 

The arrows show the direction of flow of the superimposed 
current, and L denotes lamps connected between the neutral 


Points of the two-phase motor. | 


On these principles rested the &ystem worked out by Dr. 
Fr. Bedell (see ELECTRICAL Review, July 6th, 1900, pp. 
16 and 32), which, however, has not been found capable of 
practical application by reason of the great inductive voli 
drop of the superimposed current in the generators and 
transformers of the main current. ! 

Starting from this point the Arnold-Bragstad-la Cour 
system avoids this inductive drop by making all the windings 
non-inductive with respect to the superimposed current; 
such a winding is called a bifilar winding. For example, 
for putting in or taking out a superimposed current from a 


single-phase system, a choke coil can be used connected 
between the conductors. ; 


Fic. 3. 


Fig. 3 shows the application of the bifilar principle to 
such a choke coil. i 

_ The arrows show the direction of flow of the super- 
imposed current, It will be seen that the inductive effect 
of this current is zero, while the inductive effect of the main 
current is the sum of the inductive effects of the two parallel 
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coils wound on the same core. A secondary winding can, of 
course, be wound on this and used for the transformation of 
the main current. Di 3 

‘Analogous arrangements can be made for three-phase 
systems and also in the winding of the single or polyphase 
motor of generator, 80 that the superimposed current can be 
taken out or introduced there. 

(bj Taking up and Giving out the Superimposed Current 
by meang of Transformers.—The inductive drop of Bedell’s 
Arrangement can also, besides the method of non-inductive 
windings as given above, be obviated by introducing the 
different currents not by simple conduction but by means of 
induction, i. 6, of superposition of magnetic fluxes in the 
dme transformer. The advantage is also obtained by this 
method that the same transformer can be used for transform- 
ing both the superimposed and the main currents. 


Fig. 4 shows the arrangement of three single-phase trans- 
formers serving as the main system for the three-phase 
current and for the coneurrent taking in and transformation 
of a superimposed single-phase alternating current. 

G is the three-phaser ; i Ty, E Ta E Te, are the three single- 
phase transformers which have each two primary windings 
and one secondary winding. Three of these primary 
windings, one for each transformer, are connected in star 
and serve for the three-phase current, while the remaining 
primary windings are connected in series and serve for the 
single-phase alternating current generated in E. H represents 
the three conductors of the three-phase transmission line, 
and R is the return conductor of the superimposed alter- 
nating current. 

(c) Concurrent Transformation and Concurrent Generation 
5: Main Current and the Superimposed Current.—Fig. 5 

we how such a transformation can be carried ont in the 


DT 


Rc uu R: 
Fic. 5. 


case where the main current is a three-phase current, and 
the superimposed current a single-phase current of different 
periodicity. ' | | 
DT is a four-limbed three-phase transformer; H, and H, 
the primary and secondary of the main current, R, and R, 
the primary and secondary return leads of the superimpored 
current, R. and R are wound round the return magnetic 
circuit of the transformer in the wished-for transformation 
ratio of the superimposed current. d 
E order to 5 the two . in the same armature 
ings, machines possessing a double system of poles (one 
beide the other) are SORES. di | À 
It is obvious that by a little ingenuity many systems of 
‘transmission and transformation, &c., may be worked out, and 
in the papers above referred to several more are given which 


“i: a 


cannot, however, be referred to here. We think, in fact. 
that the system cannot be regarded ns a practical system of 
working, but rather as one capable of affording pretty black- 
board illustrations for theoreticians and mental gymnas- 
tics (of course excellent in their way) for unfortunate 
technical students in racking their brains to find out where 
„ not the different superimposed currents will 
get to. 

In spite of the advantages above set out, we are unable to 
see where the system could be profitably applied. As regards 
advantage No. 1, closer examination proves it to be practic- 
ally an illusion. The advantages of 25 periods, as compared 
with 50 periods and higher, are :— 

(a) Long-distance transmission more economical. 

(5) Enables rotaries to be used instead of motor-generators 
for conversion te direct current. 

If now a 50-period current be superimposed upon the 
25-period current, advantage (a) is lost. as far as itself is 
concerned; and secondly, thé 50-period current is not 
required, as (^) the lighting can be done by means of the 
direct current, as well as the power distribution. If the line 
be not a very long one, and rotaries be not used, then the 


‘advantages of 25 periods disappear, and with them also, if 


they existed at all, those of superimposed alternating current 
of 50 periods. There remains now to consider the super- 
position of direct current on an alternating current. Direct 
current is almost always at a low voltage. It would, how- 
ever, never do to superimpose a low voltage direct current on 
a high voltage alternating current, as the extra cost of the 


insulation, due to the increased sectional area of the copper, 


would far and away outweigh any advantage gained. A low 
voltage distribution of alternating current with superimposed 
direct is an absurdity, as the motor load can best be borne by 
the direct current itself. ä 

The alleged simplification of wiring, &c., resulting from 
this system is, in our opinion, also a fallacy.. We think this 
must be clear to anybody, other than the originators them- 
selves, who has tried to wend his way through the ramifica- 
tions of the system. As an example, the determination of the 
right gauge for fuse wires in this system would be a matter 
of no small difficulty. 

The saving in copper said to be theoretically possible is 
also doubtful ; in any case, it is small, and depends for its 
attainment on the adjustment of the load of the main 
current and superimposed current and other things 
which would be hardly possible in practice. Among 
other practical details which bave not received atten- 
tion at the inventor's bande, and which would have to 
be Fot over, are the increased capital oosts of the bifilar- 
wound choke coils, &c., necessary to the system (i. e., one 
application of it), and the effects which would be brought 
about by the different phases of & polyphase system being 
out of balance, All things considered, we think there can 
be no fear that the polycyclio system of distribution of 
electrical energy will offer any serious competition with the 
standard methods in use to-day. 

C. C. G. 


REFUSE DESTRUCTION: ITS SANITARY 
AND STEAM-RAISING ASPECTS. 


By FRANK BROADBENT, M.I.E.E. 
(Concluded from page 336.) 


VI. 


GENERALLY speaking, simplicity is conducive to efficiency ; 
and the “ Simplex” destructor forms no exception to, but 
strikingly confirms, this general rule, Some of the best 
results in Tables IV. and V. were obtained with this type of 
furnace, 2E 

The furnace is not divided up into cells, as is done in 
most otber forms; but consists of one wide, continuous grate, 
fired from two, three, or four furnace mouths, according to 
width. From back to front the grates are usually about 
5 ft. long, and a firing door is provided to each 5 ft. of 


° 580 THE ELECTRICAL REVIEW. (vol. 51. No. 1,296, Szprewome 26, 1902, 


width ; that is, the grate is divided up into sections of 
25 sq.ft. The doors are counter-balanced, and are divided 
vertically, so that one-half can be lifted at a time for firing 
purposes, the other half shielding the fireman, and preventing 
too great an inrush of cold air. 

The ashpite, below the fire-bars, are divided into air-tight 
sections, corresponding with the number of firing doors. 
Each ashpit is provided with two steam-jet blowers, having 
regulating hand-wheels in front, by means of which the 
forced draught may be controlled. 

At one end of the grater a fire-bridge is built, over which 
the hot gases pass into a large combustion chamber. As 
the gases from the fire furthest from the bridge must pass 
over all the other fires, it is generally arranged that any wet 
refuse that bas to be destroyed is fed on to this grate. A 
mattress chamber for infected bedding is often provided at 
this end also. The temperature in the combustion chamber 
ranges from 1,800° F. and upwards, and, with a four-grate 
destructor, an average of over 2,000° F. can be maintained. 
Most of the dust given off from the fires settles in the 
combustion chamber, from which it is easily removed 
periodically. 

After leaving this chamber, the hot gases pass through 
the boiler and flues in the ordinary way. Owing to the 
high temperature of the gases, it is always advisable to use 
an economiser in conjunction with the boilers, so as to 
utilise as much of the heat as possible. To add still further 
to the efficiency of the system, the air for the forced dranght 
is also heated by means of the waste gases. This is effected 


by means of what is called a “regenerator.” The regene- 


rator consists of .a number of cast-iron tubes, arranged in 
parallel, through which the flue gases pass, and around 
which the cold air is drawn on its way to the furnaces, 
becoming heated by this means to a temperature of 300? F. 
to 350? F. 

The quantity of steam used for the forced draught is 
about 15 per cent. of the amount generated, leaving 85 per 
cent. available for useful work. 

Messrs. Meldrum Bros. also supply a “ top feed type of 
destructor, when the conditions favour this type. 

The credit of having erected the largest destructor in the 
world is claimed by the Horsfall Destructor Company. This 
is at Hamburg, and is designed to deal with upwards of 
180 tons per day of 24 hours, The Horsfall destructor may 
be said to be the pioneer of the high temperature type, and 
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SIX-OBLL HoBsFALL DESTRUCTOR AT ACCRINGTON. 


was in successful operation at Oldham as far back as 
February, 1891. Additions have since been made, and the 
steam generated is used in connection with the electricity 
works, this being the first instance in which a refuse 
destructor was used for such a purpose. From 1891 to 1896 
the cost of repairs averaged only 24 per cent. upon the 
capital outlay. The cost per ton for stokers’ wages is 93d. 
The saving in coal to the electricity works equals 6°3d. per ton 
of refuse burned, which, with other economies and the profit 
on the mortar manufactured, reduces the cost of destroying 
the refuse to 7°2d. per ton for all charges. N -- 

This destructor is of the cellular top feed type, that is, it 


is divided up into compartments or cells, each having a 
grate area of about 25 aq. ft. The grate slopes upwards 
from the clinkering door in front, and terminates in a dryin 


hearth at the back, which curves upwards towards the feed- | 


ing hole, which is situated at the top and back of the cells, 
In some cases the cells are arranged back to back, one 
feeding hole being common to two cells. This forms a very 
compact arrangement. | 
The refuse is tipped from a raised tipping platform into 
storage bins above the cells, and is raked forward as required 


. and dropped down the holes on to the drying hearths from 


which it is again raked forward from the doors in front on 
to the grates. The green gases from the drying refuse pass 
over the fires to the flues, situate in the front part of the 
furnace crown. 

The air, before entering the furnaces, is heated by parsing 
through air ducts placed between the grates, and the side 
walls of the cells. Forced draught is, of course, used. 

To prevent the escape of dust from the chimney, a centri- 
fugal dust catcher is built at the base. Its construction is 
such that the gases are caused to circulate rapidly around 
before passing into a central chamber, from which they pass 
by a flue to thechimney. The circulatory or swirling action 
tends to throw the dust against the outer wall of the 
chamber, and it then gradually settles by gravitation. The 
contrivance is very successful when used in connection with 
dusty refuse. 

The general arrangement of the Horsfall destructor at the 
Accrington electricity works is shown in the illustration, 


The boilers are of the Lancashire type, and the design admits ` 


of their being fired by coal if desired in the event of shortage 
of refuse, The results of this plant were given in Tables IY. 
and V. (Exec. Rev., August 22nd and 29th, 1902.) 

There are several other makes of cellular destructors which, 
whilst differing in details from the Horsfall, are built upon 
the same general principles. Descriptions of these may be 
found in the published works on refuse destruction. 

It was shown in the last article that, under suitable con- 
ditions, upwards of 40 B.O.T. units of electricity may be 
generated per ton of unscreened ashpit refuse under normal 
working conditions, and that the quantity of refuse 
produced per 1,000 head of population, ranges from about 
15 to 22 cwts. per day. Great possibilities are suggested by 
these facts. 

They suggest that besides water power and blast-furnace 
gas, there may be other sources of power now running to 
waste, the utilisation of which might not only be com- 
mercially profitable, but would be of almost incalculable 
profit when viewed from the hygienic standpoint. 

To place commercial considerations before questions of 
health, is to put the cart before the horse with a vengeance; 
but the first question asked in these utilitarian days is usually 
„Does it, or will it, pay?” Mens sana in corpore sano is 
not yet treated as a marketable commodity, although both 
directly and indirectly it is a valuable asset in any com- 
munity. It has already been shown that even in colliery 
districts it may be cheaper under suitable conditions and in 
a well-engineered scheme, to burn refuse than coal. Although 
coal is cheap, the refuse has a high calorific value. 

In districts remote from coal fields, while the refuse 18 
sometimes not so good, coal is dearer. Grays is certainly 
anything but a colliery district, yet a yield of 40 units of 
electricity per ton of refuse has been obtained there on a 
test, run. f 

Taking, however, a lower figure, viz., 85 units per ton 
and the moderate estimate of 15 cwts. of refuse per day per 
1,000 head of population, we find tbat, if it were possible to 
burn all the refuse in the United Kingdom (say, 33,000 tons 
per day) in efficient destructors, we should be able to pro- 
duce, from this source alone, almost 400,000,000 units of 
electricity per annum. This amount is sufficient to supply 
current to over 26,000,000 lamps of 8-c.P., taking the 
average consumption as 15 units per lamp per annum ; and 
is more than double the output in 1902 of all the electric 
light undertakings in the kingdom. 1 88 

Such is the vision that looms in the mind of the imagiBa- 
tive engineer, the engineer who cannot see a hillside stream 
without forming some mental estimate of the power con- 
serra running to waste, and building water-power houses 
in the air. 
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But imagination must not be allowed to run riot; and 
common sense suggests that it is as commercially impracticable 
to convey all the refuse distributed over a sparsely-populated 
district, to one destructor centre, as to centralise the 
miniature waterfalls which are to be found on every country 
side. Making, however, ample allowances for such districts, 
there is still left to us a considerable margin for the profit- 
able utilisation of refuse in towns. | 

Take a well-peopled town of 20,000 inhabitants. The 
uantity of refuse for disposal will be upwards of 15 tons a 

y. At 35 units per ton, this should be sufficient to produce 

annually about 190,000 units, or sufficient to supply 12,600 
lamps of 8 C. P., at the average consumption of 15 units per 
lamp. 
The annual consumption per lamp, however, is a very 
elastic quantity ; and, whilst 15 unite per lamp per annum 
is a very fair average for the whole country, it is not a 
figure that can be used in considering any particular town. 
The consumption per lamp depends largely upon local con- 
ditions, and varies very considerably with the character of 
the town; thus at Newmarket, the annual consumption per 
lamp is 8'2 units, whereas at Islington it is 40. This factor 
must, therefore, be taken into consideration in endea- 
vouring to arrive at the capacity of any station in terms of 
lampe. " 

As has already been pointed out, the economical use of refuse 
asa fuel for electric lighting stations necessitates accumula- 
tors. The lower the rate of combustion in tons per hour, the 
amaller will be the initial cost of the destructor, and the 
greater the cost of the accumulator. A compromise must 
therefore be made, such that the sum of the total costs of 
destruction, plus total costs of storage, is a minimum. Such 
costs must, of course, include all standing charges, attendance, 
battery losses, &c., and the reduced size of generating plant, 
consequent upon greater storage capacity, must also be taken 
into consideration. 

There is one other point still to consider, and that is, the 
indestructible residue. After we have done our best, there 
remains about 30 per cent. of the original mass, in the form 
of hard, innocuous clinker, and fused dust. 

In a town destroying 15 tons of refuse a day, the residue 
would be about 4 to 44 tons. What is to be done with it ? 

Bradford leads the way in this country in the matter of 
refuse destructors. Six destructors are erected in various 
pni of the town, capable of dealing with about 300 tons 
a day. 

Up to 1894 it cost the Corporation over £1,000 a year to 
cart the clinker away to tips. 

Since that time many uses have been found for it, such as 
the making of mortar and concrete, artificial flags, bricks, 
and road beds, 

Now, practically the whole of the clinker is profitably 
dispored of. In 1900 mortar was turned out at the rate of 
12,000 tons a year; 15,000 loads of clinker were sold at 
8d. a load; and machinery was put down to produce 200 
slabs of artificial stone aday. Bricks made from a 10 per cent. 
mixture of hydraulic lime and clinker, properly seasoned, are 


50 per cent. stronger than the ordinary bricks used in Brad- 


ford. Twenty tons of clinker are required for 8,000 bricks, 
Which can be made for 14s. per 1,000. Birmingham, Man- 
cheater, Sheffield, Bermondsey and other large towns are 
also utilising their clinker in this way. 

The dust from the flues and the chimney is, in scme 
places, used as a base for the manufacture of disinfecting 
powder. The cleansing superintendent to St. Luke’s Vestry, 
m a paper read in 1899, says that “the dust is eagerly 
bought by sanitary powder manufacturers at 28. a ton, and, 
after treatment by acid, was sold, in all-probability, back to 
the Vestry at £3 a ton." 


By making its own disinfecting powder the Vestry saves 


about £2 a ton, or £40 a year. ! 

The crude clinker and fused dust form excellent mediums 
for. sewage filtration beds, and are considered to be better 
than coke for this purpose. Considerable savings, therefore, 
may be effected by substituting them for coke. 

All things considered, there appears to be every likelihood 
that the commercial possibilities of high-temperature des- 
tructora will hasten the general adoption of this, the only 
sanitary method of dealing with town refuse. 

In conclusion, the writer must expreas his indebtedness and 


thanks to Messrs. Meldrum Bros, Limited, Mersre. The 
Horsfall Destructor Co., Limited, Mr. E. J. Long (chief 
engineer at Grays), Mr. W. Sillery (Wrexbem), Mr. D. 
Schofield (Shipley), and Mr. W. F. Goodrich for data and 
information freely placed at his disposal. 
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ELECTRIC BRAKES. 
Bv a. H. FAWCUS. 


THE recent unfortunate tramway accident at Glasgow must 
have suggested to many tramway engineers the necessity for 
rendering the possibility of a recurrence of a similar mishap 
as remote as possible. 

With the little information as yet to band, it is difficult to 
understand what happened, and too early to form an opinion 
as to what was the proper course for the motorman to pursue. 
But it is apparent that if a car can be prevented from run- 
ning backwards after it has once stopped, without the use of 
the mecbanical brake, & good deal is accomplished in the 
direction of security against such accidents, and the writer 
wishes to show that this can be arranged with simplicity and 
little or no extra expense. 

With the ordinary simple form of electric brake—the 
motors generating current to be absorbed in a resistance— 
the motors should be so connected tbat the armature of each 
motor excites the field of the other, when running in parallel, 
thus :— 


No f FIELD 


with the direction of current assumed as shown. R 

If the direction of rotation be reversed (by the car 
running backwards, and without the position of the con- 
troller handle being altered), the motors will excite and run 
short-circuited on one another, neglecting the resistance, 


thus :— " 


and prevent the car making any appreciable progress. 

In explanation, it is assumed that the armature of No. 1 
generates sufficient E. M. F., with the residual field, to send a 
current in the opposite direction through the field of No. 2. 
This is sufficient to start the armature of No. 2, generating 
in the same direction as before (both its direction of rotation 
and field being reversed), and exciting field No. 1, whose 
polarity remains the same. 

With this arrangement it would be advisable for the 
motorman to always use his electric brake when stopping, 
and to keep his controller in the ** brake” position until 
restarting the car. | 
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In this we have the novelty of two series machines gene- 
rating when rum in either direction without a change of con- 
nections, and that it is quick and reliable in action, the writer 
has proved by experience. : | 


SINGLE-PHASE PUMPING PLANT AT 
HAMMERSMITH. 


As up to the present single-phase motors have been very 
little used for pumping purposes in this country, it may be 
of interest to our readers to describe a plant which has been 


Fic. 1.—Gwynns CENTRIFUGAL Pumps DRIVEN BY Wirtina Bros.’ SINGLE-PHASE Morons. 


put down recently by the Hammersmith Vestry, to the design 
and specification of Messrs. Preece & Cardew, consulting 
engineers, Westminster. 

The object of the plant is to pump Thames water for con- 
densing purposes from the Corporation 
Wharf, Chancellor Road (where the pump 
house is situated), to an elevated cast-iron 
tank at the Vestry electricity works, some 
700 yards distant. The water flows from 
this tank with a 12 ft. fall into Körting“ 
ejector condensers connected with two 
1.000 I. H. P. low - speed Musgrave 
engines direct coupled to 600-KW. fly-wheel 
alternators, which have recently been in- 
stalled. A 24-in. cast-iron main, through 
which the water is forced, connects the 
pump house to the tank at the power 
station, and running parallel to this main 
is a 4 ft. 6 in. brick culvert, through - 
which the water gravitates from the hot 
well (or condenser discharge) to à suction 
tank underneath the pump house, or (when 
the tidal conditions are favourable) directly 
into the river. 

The contract for the whole of the pump 
house plant was entrusted to Messrs. 
Witting Bros., Electrical Engineers and 
Contractors, Limited, Cannon Street, 
London, who sub-let that for the pumps 
and pipe work to Messrs. J. and H. 
Gwynne, of Hammersmith, and that for 
the high-pressure switchboard to Messrs. 
Ferranti, Limited. | 

Mr. G. G. Bell, the engineer and manager 
to the Vestry's electrical undertaking, 
superintended fhe erection of the pump house and plant. 

The pumping plant, as at present installed, consiste of 
two single-phase motors of 27 B. H.P. each, mounted on 
common bedplates with, and direct coupled to, two 8-in. 
centrifugal pumps, designed to lift 60,000 gallons of water each 


per hour, against an effective head of 45 ft. when running. at 
950 r.p.m. Each motor is fed by a separate 30-Kw: trans- 
former of ‘Messrs. Witting Bros. standard design for power 
work, which transforms the primary current at 2,200 volte 
and 50 cycles to the pressure of 220 volta, for which the 
motors are designed. „„ 
These transformers are connected by concentric cables to s 
high-pressure fuseboard of the “ Ferranti " standard oil 
break type, the feeder between this and the power house 
being a paper-insulated, lead-covered concentric cable, having 
its outer earthed; this can be plugged on to either trans- 
former, or to both, at the fuseboard. EE 
The low-pressure switchboard, made by Messrs. Witting 
Bros., consists (a8 can be seen from the illustrations) of two 
— independent white marble panels, each 
containing an ammeter, a double - pole 
switch, and a fuse, a voltmeter being 
common to both panels; these panels 
also contain the starting resistances and 
multiple contact switches for the rotor 
circuits of the motors. a 
It will be seen from this description, 
and from the diagram of connections 
on p. 534, that the whole of the pamp 
house arrangements are in duplicate, each 
motor pump, with ite transformer aud 
switchgear, being independent and in 
parallel, so that the risk of a total failure 
of condensing water is very remote. 
The pumps are of Messrs. J. & H. 
Gwynnes “ invincible” type, having cwt- 
iron bodies, gun-metal discs, mangause 
bronze shafts, and gun-metal glands, The 
peripheral speed of the discs is abent 
4,000 ft. per minute, corresponding 4e à 
45 ft. effective head. Each pump is 
connected through an 8 in. x 20 ft. 
suction pipe to a foot valve and wrought- 
iron grate strainer at the bottom. of the 
auction tank, which has a capacity of about 
80,000 gallons, As can be seen from the drawing (fig. 4), 
this brick-lined tank is connected with the river at high 
tide by means of a 4 ft. 6 in. inlet sewer with sluice gate. 
So long as the river level is above the sluice- gate, river 
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Fig. 2.—Pump Room AND ELECTRIC Cpaxe. i m un 
water can be delivered direct to the condenser tank, tbe 
hot water being discharged to the river ; but when the tide 


is lower than the sluice gate, the warm water from the 


condensers. is returned to the suction tank and used id 
and over again. This circulation, taken in connection I 
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the large amount of water stored, is enough to keep the 
water sufficiently cool to ensure a good vacuum for the 


engines. 

The pumps are primed by means of a 14-in. pipe connected 
to a tank which is fed from the town main, and each pump 
is also fitted with an emptying cock, overflow or air outlet 
cock, a pressure gauge and vacuum gauge. In addition, 
each pump is fitted with a non-return flap valve on the dis- 
charge side to prevent the pump case from experiencing the 
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Fig. 3.—CRaNB DRIVEN BY SrwarLz-PHASE MOTOR. 


return shock due to the momentum of the water in the long 
length of delivery pipe, as well as to supplement the foot 
valve and prevent the water from leaking in case the latter 
becomes blocked by foreign matter from the river. 

The motors are of Messrs. Witting Bros.’ standard 
induction type, and are directly coupled to the pumps, no 
clutches being used. 

The special features of these motors are their large starting 
torques and overload capacities, combined with good 
efficiency and high power factor. In this connection, it 
may be mentioned that these particular Hammersmith 
motors, although designed for 27 B. H. P., have been tested 
on the brake (at normal supply pressure) at 45 B. H. y. 
(Le, 70 per cent. overload), and have been running for 
almost two hours with 37 B. H. P. (is., 40 per cent. overload) 
withont undue heating. Moreover, each motor starts its 
pump with the pump chamber full of water, with the current 
gradually increasing from 100 amperes to 135 amperes, 
which is the full load current. | | 
_ A non-inductive rotor resistance is used at starting, which 
is inserted into the (star-connected) rotor windings through 
the intermediary of slip rings and brushes ; the latter are of 
"aa brass (Boudreaux type), while the slip rings are 
of stee 

A small auxiliary resistance is used in series with the 
running phase at starting; this is short-circuited auto- 
matically by the auxiliary switch, which cuts out the 
starting phase when the speed has attained a certain value. 
As can be seen from the diagram óf connections, this 
auxiliary switoh—slthough electrically insulated from the 
hand-wheel and the three-way switch which cuts out the rotor 
resistances—is actuated mechanically by a projection from 
the band-wheel, so that the motor is started simply by slowly 
turning the hand-wheel in one direction. 

The stator, coils are arranged in a six-pole grouping, 
which gives a speed of 1,000 r.p.m. at no load. The stator 
windings are buried in slots insulated with micanite troughs, 
and as the three-phase rotor is wound in a similar way, the 
windings being keyed in by means of fibre wedges, these 
motors are practically indestructible, As they are provided 
with white metal bearings and efficient ring lubrication, they 
can be iun continuously without any attention whatever. 
The power factor at full load is 83 per cent. and the effi- 
ciency 824 per cent., so that the motors compare very 
favourably with direct current machines. 

The pump house has ample room to accommodate two 
further pumping sets similar to those above described, which 
Will be required as soon as the increasing demand for power 


and light in the district necessitates the laying down of 
further generating plant. "M 

One of the photographs (fig. 1) gives a good view of the 
interior of the pump house showing the motor pumpe, the 
low pressure switchboard and transformers, whilst another 
illustration (fig. 2) gives an exterior view of the pump house 
and river. This also shows on the right-hand side part of 
the chains and anchor pillars of the Hammersmith Suspen- 
sion Bridge on the Surrey side. 

This illustration gives a good view of a new electric loco- 
motive jib crane on an elevated gantry, recently installed for 
the Hammersmith Vestry by Mr. Thomas Smith, of Rodley, 
near Leeds. The figure shows the crane unloading road 
metal from a Thames 

As this, as far as we know, is the first single-phase 
travelling crane which has been put to work in this country, 
and as it derives its power from a transformer in the pump 
house described above, it may not be ont of place to give a 
short description of it here. 

The crane is constructed to lift 5 tons at 16 ft., 2 tons at 


35 ft., 30 cwt. at 40 ft., and 1 ton at 42 ft. radius, the 


lifting speed being 80 ft. per minute for 2 tons and under, 
whilst the crane travels at 150 ft. per minute on a 7 ft. 
gauge track elevated to a height of about 7 ft., and makes 
14 r. p. m. 

The wrought-steel lattice jib is 48 ft. long, and the crane 
is balanced to support 2 tons at 45 ft. radius. There are 
independent motions for hoisting, revolving, jib adjusting 
and propelling, all driven from the same motor, and 80 
arranged that it is possible to perform all four operations 


at the same time, although it is not usual or advisable to 


perform more than two motions at once, on account of the 
great length of the jib and the rather limited operating 
: 

The connection between the motor and the first motion 
shaft of the crane is by means of bevel gearing cut from the 
solid, and gun-metal worm wheel with steel worm, perfectly 
enclosed and running in an oil bath. 

There is a powerful friction brake operated by foot lever, 
strong crab and gearing all very compactly arranged, top 
and bottom swivels, platform and handrail, from which the 
attendant can readily see and control all movements of the 
crane, wrought-steel central column, cast-iron frame, steel 
axles, steel tired travelling wheels, and steel wire rope for 
hoisting, and the total weight of the crane with a 2-ton load 
is about 30 tons. 
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FIG. 4.—Buctionar ELEvaTION OP Pump Hoden. 


The electrical equipment consists of a 20-5.H.P. 50-cycle 
single-phase motor, of Messrs. Witting Bros.’ standard make, 
similar to those in the pump house, but of the enclosed type, 
with phosphor bronze rings and duplicate carbon brushes on 
each ring, and wound for 105 volta at terminals. This low 
voltage is chosen for extra safety in connection with the 
insulated third-rail system of supply used with the crane. 
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This rail is supported on wooden sleepers between the two 


gantry rails, which act as the return conductors as far as the 


. armoured concentric feeder, connecting the switchboard in 


the pump house to the three rails. The third rail is insulated 
with “ Verus" insulators, and the current is collected by a 
special brush which in turn is connected to slip rings at the 
centre of the crab, from which by means of other brushes 
connection is made to the motor and controller. This 
arrangement allows the crane to be revolved indefinitely in 
either direction, 

The motor spindle, which runs at 950 r.p.m., is connected 
to the worm shaft mentioned above by means of a special 
friction clutch, but the clutch is not really necessary with 
this type of motor, ‘as (although designed to start with a 
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Fic. 5.—DIAGRAM OF CONNECTIONS OF PuMPING PLANT. 


current not exceeding full-load current) the motor is 
capable of starting the worm wheel, bevelled gearing and 
first-motion shaft in either direction without the use of the 
clutch. 

A suitable controller of the direct-current crane type (in 
general appearance and design) stands beside the motor, and 
is used for starting the same in either direction by simply 
turning one handle to the right or left,as the case may be. 

Fig. 9, which shows some of the crane mechanism, 
gives a view of the motor with the weather shield removed, 
and slip ring cover open. It also shows the controller with 
its cover removed, situated behind the motor. 

As a further instance of the overload capacity of these 
motors, we may mention that the above 20-H. P. motor will 
give at least 30 H.P., and regularly starts the travelling 
motion of the crane, which requires a momentary output of 
28) B. H.P. whilst accelerating. The actual power required 
for travelling at uniform speed is, however, only 114 B. H. v. 

It has often been thought that the single-phase motor is 
not suited for this class of work, but it seems that by 
employing the arrangement of gearing used on this crane and 
the motor in question, entirely satisfactory results can be 
obtained. 

The photographs illustrating this article were prepared 
by Mr. Arthur S. Long, of Fulham Road, S. W. 


PROCEDURE ON APPLICATION FOR A 
TRAMWAY ORDER. | 


" i 1 RTI 
[BY A LEGAL CONTRIBUTOR. | 


ALTHOUGH the progress of electricity has brought about an 


extraordinary change in the character, and has very mate- 
rially increased the usefulness of the street tramway, the 
public statutes which were passed in the days of the horse- 
car are applicable to its swifter and more modern brother, 
Content with an Act which was placed upon the book in the 
year 1870, the Legislature retains the procedure, the ground- 
work of which was laid in that year, and the details of 
which were subsequently elaborated in rules published by the 
Board of Trade. As new tramways are being established 
every day, which not only provide inhabitante of towns with 
a swift and inexpensive means of moving from place to place, 
but actually bid fair to deprive the railways of some con- 
siderable proportion of their local traffic, it may interest our 
readers if we outline the procedure which must be observed 
by those who promote an electric tramway. After dealing 
with tramways proper, we hope to draw attention to the 
provisions of the Light Railways Act, 1896, and to point 
out the advantages (and disadvantages) of obtaining a light 
railway instead of a tramway order, 

We shall confine our attention to tramways in England 
and Wales, although the methods to be adopted in Scotland 
are practically the same. 

Who may Apply for a Provisional Order.—It is pro- 
vided by the Tramways Act, 1870 (Sec. 4), that provisional 
orders for the construction of a tramway in any district may 
be obtained by— 

1. The local authority of such district, or by 

2. Any person, persons, corporation, or company, with 
the consent of the local authority of such district, or of the 
road authority of such district, where such district is, or 
forms part of, a highway district formed under the provisions 
of “the Highways Acts.” | 

If an application for a provisional order is made by a 
local authority, it must first be approved by a resolution of 
the members, passed in the manner prescribed in Part iii. of 
Schedule A to the Act of 1870. It is there provided that 
the necessary resolution must be passed at a special meeting ; 
that one month’s notice at least must be given of such 
special meeting; and that, with regard to English tram- 
ways, the resolution shall not be passed unless two-thirds of 
the members constituting such local authority are present, 
and vote at such special meeting, and that the majority of 
those present and voting concur in the resolution. 

What is Sufficient Evidence of Approval.—Rule 1 of the 
Board of Trade Rules provides that evidence of approval 
must be given by (a) a certified copy of the resolution 
approving of the intention to make the application; (5)? 
certified copy of the notice convening the special meeting to 
consider the application ; and (c) a certified statement of 
the number of members constituting the local authority, and 
of the number present and voting at such special meeting. 

Where an application is made by any body or person other 
than a local authority, evidence of the consent required by 
Pt. 1, Sec. 4 of the Act (i.e., the consent of the local 
authority), must be given at the required time by (a) 8 
certified copy of the resolution passed at a meeting of the 
local or road authority; (b) a copy of the notice convening 
the meeting, which notice must contain a statement that the 
subject of the proposed tramway will be brought before the 
meeting. Similar evidence of the consent of the local and 
road authorities must be produced in cases in which the 


‘promoters seek to use steam or other mechanical power on 


any tramway or tramways already authorised. [Note : The 
substitution of electric or steam traction for horse traction 
will be dealt with later.] 

Power of the Board of Trade to Dispense with the Con- 
sent of the Local Authority.—It is provided by Sec. 5 of 
the Act of 1870, that the Board of Trade may in some cases 
dispense with the consent of the local or road authority 
where it is proposed to lay down a continuous tramway in 
the districts of two or more authorities. If the length of 
tramway proposed to be laid in a non-assenting district IE 
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leas than two-thirds of the entire length, the coasent of that — 


body may be dispensed with. : 
Steps to be taken by the Promolers.— The following notes 
will give some idea of the dates upon which promoters must 
take the necessary steps to obtain a provisional order :— 
In October or November next before the application the 
promoters must publish notice of their intention to make 


auch application. Every advertisement of such application, 


which is to be published in the manner hereinafter described, 
must contain the following particulars :— 

(a) The objects of the intended application ; 

(5) A general description of the nature of the proposed 
works, if any ; | 

(c) The names of the town lands, parishes, townships and 
extra parccuial places in which the proposed worke, if any, 
vill be made ; 

(a) The times and places at which the deposit of plans, 
&c., for public inspection will be made; 

(e) An office either in London, or at the place to which 
the intended application relates, at which printed copies of 
the draft provisional order when deposited, and of the pro- 
visional order when made will be obtainable. ' 

This advertisement is to be inserted :— . 

(a) Once at least in the London or Edinburgh Gazelle, 
according as the application is made in England or 
Scotland ; 

. (b) Once at least in each of two successive weeks in some 
one and the same newspaper published in the district affected 
by the proposed undertaking. 

The Board of Trade rules provide that an advertisement 
to published must specify at what point or points, and on 
which side of the street or road it is proposed to lay such 
tramway, £o that for a distance of 30 ft. or upwards a less 
space than 9 ft. 6 in., or if it is intended to run thereon 
carriages or trucks adapted for use upon railways, a less 

ce than 10 ft. 6 in. shall intervene between the outside of 


e footpath on the side of the street or road and the nearest. 


rail of the tramway. The notice shall also specify the gauge 
to be adopted, and what power it is intended to employ for 
moving carriages or trucks upon the tramway. __ 

‘Street Nolices.—lt might be thought that the notices 
above alluded to should be sufficient to draw public attention to 
a tramway scheme, It is further provided, however, by R. 5 
of the Board of Trades rules, that in the months of October 
and November prior to the application for any provisional 
order, notice thereof shall be posted for 14 consecutive 
days in every street or road along which it is proposed to 
lay the tramway, in such manner as the authority baving 
the control of such street or road shall direct. 

On or before November 80th the promoters must deposit 
certain dccuments at the office (a) of the Clerk of the Peace 
for every county, riding, or division, and (4) of the parish 
clerk of every parish, and the office of the local authority 
of every district in or through which any undertaking is 
proposed to be made, and at the Board of Trade. ‘The 
documents to be so deposited include— 

` l. A copy of the advertisement published by them. 

2. A proper plan and section of the proposed works, if 
aDy, such plan and section to be prepared according to such 
regulations as may from time to time be made by the Board 
of Trade in that behalf. It is provided by R. 10 of the 
B.T. ruks that the map is to be on the scale of 6 in. to the 
mile, and that the plan is to show the exact position of the 
proposed tramway in relation to the centre of the street or 
road. Those who are called upon to prepare maps or plans 
will find minute instructions in the B.T. rule». 

Notice to Railway Companies.—1In addition to the benefit 


of the public notices to which we have already referred, 


railway and canal companies are entitled to special notices. 
Thus where the works of the promoters cross over any rail- 
Way or canal, it is provided by R. 6 of the B.T. rules that, 


on or before the 15th day of December, prior to an applica- 


tion for a provisional order for laying down a tramway 
Crossing, any railway or tramway on the level, or crossing 


any railway, tramway or canal by means of a bridge, 


or otherwise affecting or interfering with such rail- 
way, tramway or canal, notice in writing of such appli- 


cation shall be served upon the owner or reputed owner, and 


upon the lessce or reputed lessee of such railway, tramway or 
canal, and such notice shall state the place or places at which 


the plans of the tramway to be authorised by such provisional 
order have been or will be deposited, 

Similar notices have to be given to County Councils and 
proprietors of navigable rivers in respect of their bridges or 
other works which are proposed to be crossed or otherwise 
interfered with, : 
(To be continued.) 


THE ATOMIC THEORY WITHOUT 
HYPOTHESIS. 


As will be gathered from the title given to it by its author, 
the Presidential Address delivered to Section B of the British 
Association at Belfast by Prof. Divers, deals with an exceed- 
ingly abstruse and highly polemical branch of chemistry or 
chemico-physics. Of the ultimate composition of matter 
whether many, at any rate, of the substances we are pleased 
to consider as elements are actually and inherently elemental ; 
or whether they are all different manifestations of one and 
the same Urstoff — Me know nothing; and opinions are 
still somewhat divided as to the penultimate composition 
thereof. The phrases “atomic theory " and * atomic hypo- 
thesis" are frequently employed as exact synonyms; but 
taking the precise significance assigned to them by Dr. 
Divers, the atomic hypothesis is the popular form of tke 
idea. According to this, matter is discontinuous or coarse- 
grained ; a certain substance is made up of an inconceivable 
number of identical molecules, each of which is, in its turn 
(usually) composed of two or more atoms. Each atom is 
so small as to be incapable of further sub-division ; so small 
that it cannot exist alone; and each atom, if the substance 
is an element, in the molecule is identical, whereas different 
atoms (i. e., atoms of different elements) are present in the 
molecule of a compound. The hypothesis also assumes that 
each atom in the molecule is, in comparative language, 
widely separated from all its neighbours; £o that the mole- 
cule, to use the well-known simile, is a microcosmic 
analogue of a bag of shot. Each atom, moreover, and 
consequently evcry molecule, possesses a specific relative 
weight, so that if the atom of hydrogen is taken as 
unity for convenience—it having been the lightest body 
known to chemists—the atom of scdium is 23 times, 
and that of chlorine 35 times as heavy. In other words, 


since atoms rarely exist alone, and since there are two 


atoms in the molecules of each of the substances mentioned, 
whilst the smallest quantity of hydrogen which can take 
part in a chemical reaction is two parts by weight, the 
smallest quantities of sodium and chlorine, similarly active, 
are 46 and 70 parts by weight respectively. There are diffi- 


culties in the way of this conception when carried out 


logically, and so we come to the atomic theory which, in 


Dr. Divers’s words, is that “the quantities of substances 


which interact in single chemical changes are equal to one 
another, as truly equal in one way as equal masses are in 


another, and therefore that chemical interaction is a measure 
of quantity of unlike substances, distinct from, and inde- 
pendent of, dynamical or mass measurement." "This leads tó 
what is at first sight anomalous, viz., that chemically speak- 
ing, sodium chloride should be regarded as & compound of 
one part of sodium with one of chlorine, whereas physically, 
or from the mass point of view, it is a compound of 23 parts 
of sodium and 35 parts of chlorine. We are so accustomed, 
in scientific inquiry as in daily life, to measure mass by 
weight, that we are prone sometimes to forget that there are 
other ways of estimating it, while the learner of physics 
finds one of his first great difficulties in separating the two 
ideas. As this is so well-known a trouble to the student, 
perhaps we may be permitted a coarse illustration. When 
there is a contested vacancy in Parliament, the returning 
officer counts the number of people voting for each candi- 
date; he does not ascertain their collective weights, nor their 
united heights, nor their brain power; he determines mass 
by number of particles, ignoring weight and size altogether. 
To the election agent one Conservative is exactly equivalent 


to one Liberal, just as to Dr. Divers one molecule of sodium 


is equal to one molecule of chlorine; while one man may be 
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9 stone and a genius, and the other 18 stone and a fool— 
totally different in weight and certain properties, as are the 
two molecules of sodium and chlorine in all respects save 
combining power. i 

Dr. Divers proceeds in his address to deal with radicles, 
which, in opposition to the powers that be, he prefers to spell 
“ radicals,” and then he treats of valency, elaborating his 
argument as clearly, perhaps, as the nature of the subject 
permits. It seems to follow that our old friend the atom is 
no longer the property of the chemist. If it is necessary 
for physical and mathematical reasons for the physicist to 
think in atoms, and even if, as so many authorities hold, 
atoms have an objective existence, the raw material of the 
chemist is the molecule. There is no such thing as chemical 
addition, only interaction. It is not correct to write the 
common equation C + O = CO; we must write C2 + O, = 
2 CO. One atom of carbon does not adhere to one of carbon 
simply; the two atoms in the carbon molecule, and the two 
atoms in the oxygen molecule, each separate, and each tske 
new partners, yielding two molecules of carbon monoxide, 
each of which contains one atom of carbon and one of 
oxygen. Much of Prof. Divers's address relates to the subtle 
difference between composition and constitution, which is 
the basis of organic chemistry. There are hosts of organic 
bodies—those known as isomers and polymers, &c.—which 
have an identical composition (i.e., percentage composition), 
but which differ in physical or chemical properties, or both. 
These are matters for the chemist mainly to study, and are 
somewhat beyond our purview; but we may instance the 
common substance, benzene, whose formula is C; Hs, whereas 
that of acetylene, as different from the former as possible, is 
C, H,—numerically one and the same thing. 


CORRESPONDENCE. 


Humming in Pipes. 


In a country house, which I recently fitted up with electric 
light supplied from a steam plant and battery, it was found 
necessary to run the mains from the engine house to the 
main distributing board—a distance of about 100 yards and 
inside a passage. The wires were encased in /;ro Simplex 
steel (ordinary) conduits instead of one, in order to keep 
the work closer to the wall and make it less conspicuous. 
There are a few turns in the pipes due to arches, and a 
difference in the level of the ceilings. When the dynamo 
is running direct on to the house there is a hum," exactly 
similar to that made by a small transformer on alternating 
current ; when the house is being lit by the battery the 
noise ceases. The voltage is 100 (continuous, of course). 
Can you give me any explanation as to the cause of the 


phenomenon and suggest a remedy * za 


Electric Hoists. 


„J. G. Y. D. M." might prevent his brake hunting by 
connecting its winding next to the D.r. switch, in which 
position the shunt, as well as the armature current, will pass 
through it. If after trying this the current is too small to 
lift the brake, he should rewind it. 

If this alone docs not work well the lift cage might be 
provided with a fulse bottom for carrying the page of type. 
The false bottom would be supported on compression springs, 
and the stops at top and bottom of the lift well would act on 
the false bottom and not on the cage itself; the idea being 
that in this way the necessity for the cuge to stop precisely 
at certain points would be eliminated. A spring suspension 
on the cage rope might do instead of the false bottom. 


H. W. W. D. 


A Question of Trade Etiquette. 


We shall be glad if you will give us some information on 
trade etiquette on the following point :— 

Some time ago one of our partners got into conversation 
with the architect of a hotel which is being put up in the 
guburbs of this city, and the conversation turned on ventila- 


tion, Having friends who make electrioa]ly-driven fans for 


_ Ventilating purposes, we thought we could do them a good 


turn, and make a little for ourselves at the same time, by 
introducing the fans to this architect’s notice, and found, as 
we expected, that the subject of ventilation by the method 
mentioned, had never entered his head. 255 

We met this architect at intervals, and finally, about six 
months after our initial conversation, and after we had gone 
to a good deal of trouble with him, he placed the order with 
us for some electrically-driven fans, and also an electrically- 
driven pump. At that time we knew the wiring of the 
building for lighting purposes had not even been tendered 
for. 

Subsequently we received a visit from a gentleman, who 
informed us that he had received the contract for wiring the 
building for lighting purposes, and that he also had to run 
the wiring to our fans, and that the architect had referred 
him to us for particulars of the connections. | | 

Now comes the part we cannot understand, namely, this 
wiring contractor coolly demands from us the difference 
between the price at which we sold these fans to the architect, 
and that at which we would have sold the fans to him, the 
wiring contractor. 

As we actually created our market, and received our 
order, long before the wiring contractor appeared on the 
scene, and as, moreover, this contractor has not even given 
us an inquiry during the foi r y.ars we have been in business, 
we thought this was abit of cool impertinence, and we should 
like to know your opinion on the matter, and also that of 


some of your readers. 
Puzzled. 


[ Personally, we fail to see what the wiring contractor had 
to do with the transaction between the architect and our 
correspondents. Apparently he must have mistaken “ fans " 
for “ fittings,” and on the same principle he might levy toll 
on every motor, large or small, at present or hereafter to be 
installed on the premises However, perhaps the National 
Electric Contractors’ Association can throw some light on 
the matter.—Eps. ELEC. REv.] 


SURFACE CONTACT Sysrems.—We have received a letter 
signed J. D. F. Andrews, relating to our leader on this sub- 
ject in our last issue. Mr. Andrews states that he has 
invented a surface-contact system, and, after the manner of 
inventors, accuses us of prejudice and lack of knowledge." 
We have no objection whatever to incurring our corre- 
spondent's displeasure, and we are willing to publish his views 
on the merits of surface-contact systems; but we decline to 
insert a letter so discourteous as the one before us.— Eps. 
ELEC. Rev. | 


AMERICAN READER.— Probably the following firms would 
be able to supply you: A. C. Cossor, 54, Farringdon Road, 
London, E.C. (mercury pump); Pulsometer Engineering: 
Company, Limited, Nine Elms Iron Works, Reading (mecha- 
nical pump).—Evs. ELEC. Rey, 


ELECTRO-METALLURGICAL PROBLEMS.—I. 


By ALEC. A. BEADLE, A. I. E. E., F. C. S. 


— COPPER. 


THERE are 11 important copper bearing minerals, and of 
these the foremost are the unoxidised ones, viz., copper 
pyrites and erubesite, double sulphides of copper and iron ; 
copper glance, copper sulphide; tetrahedrite, a double 
sulphide with antimony ; and bournonite, a treble sulphide 
with lead and antimony. These are usually carried in 8 
matrix of quartz or alkaline carth silicate, and contain, 
besides sulphur, iron, antimony and lead, varying quantities 
of arsenic, tin, silver, gold, &c. 

Copper exists less abundantly as oxides, blue and green 
carbonates, silicate and basic chloride; but these present 
less difficulty in reduction, and are, in fact, welcomed by the 
smelter to aid in the decomposition of his sulphide ores. 


-— 
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The former unoxidised ores are the most important, and 
therefore call for the attention of the metallurgist. As is 
well known, the present mode of reduction is very compli- 
cated and expensive, involving as many as seven operations, 
including electrolytic refining, which, however, can in some 
instances be reduced to five by treatment of the matte in the 
Bessemer converter. Thus it would appear that there is 
here room for a totally different method of reduction, 
involving fewer operations. The many attempts to solve this 
problem electro-metallurgically may be said to come under 
two heads :—(a) Obtaining the copper in solution direct from 
the crushed, raw, or roasted ore, and electrolysis of the solu- 
tion to reduce from it the metal and to regenerate the elec- 
trolyte ; (^) imitating the refining of copper, but using, in 
the place of impure copper anodes, cast blocks of sulphide 
matte, obtained from the first two operations of ordinary 
copper smelting. 

Among those belonging to the firs& method may be men- 
tioned that of Body, in which the cruehed ore was held in the 
anode compartment in an electrolyte of ferric salt and sodium 
chloride, which was caused to flow towards the cathode. 
At the cathode the copper was deposited, and at the carbon 
anode the ferrous salt oxidised to a ferric salt, in which the 
copper and iron sulphides were again soluble, reforming a 
ferrous salt. This process involved the use of a semi- 
permeable. partition, although the electrolyte was allowed to 
flow through perforations or over the top, thus avoiding 
mechanical strain upon it. — 

The process of Siemens & Halske, following upon this, 
was on the same principle, but the ore, which was previously 
partially roasted to convert the copper into cuprous sulphide 
and oxide and cupric sulphate, and the iron mainly into 
peroxide, was leached by the ferric sulphate outside the 
electrolysis vat. | 

Hoepfner again took advantage of a similar principle, using 
an electrolyte of cuprous chloride (which deposits its copper 
at twice the rate of a cupric salt, viz., at 2°36 grammes per 
ampere-hour) obtained by allowing cupric chloride solution 
to act upon the copper sulphide ore, which dissolved it, 
forming cuprous chloride. The solution being oxidised at 
the ancde, after being deprived of some of its copper at the 
cathode, was again ready to act on the ore. Although these 
processes have all been given practical trial, they 
have all failed to fulfil what was at first anticipated, 
not so much from error in their principle, as through infinite 
difficulties in their details of working. The regenerated 
solutions goon became charged with impurities, and, more- 
over, even when the ore was pulverised to a great state of 
ineness, it was found difficult or impossible to dissolve out 
the complete copper contents. There is also great difficulty 
in finding an anode, carbon and lead both being attacked in 
the chloride. The high voltage and low current efficiency 


caused in exhausting such solutions of their copper cause the 


consumption of energy to be prohibitive. 

_ The Marchese process is an instance of the second method, 
in which copper matte (which like the natural sulphides of 
copper and iron, is & fair conductor), containing about 15 
per cent. copper, 40 per cent. iron, 14 per cent. lead, and 25 
per cent. sulphur, was cast into plates containing copper rods 
or net which formed the connection and reduced the apparent 
resistance of the matte. These plates were made the ancdes 
in an electrolyte of copper sulphate, and treated as if ordinary 
impure anodes in copper refining. Many difficulties, how- 
ever, arose in this process, the anodes, which were themselves 
very brittle and weak, became covered with sulphur, dis- 
integrated copper, and iron sulphides and lead peroxide, 
causing a very high P.D. across the bath. There was, 
however, another difficulty, the cyclical oxidation and 


reduction of the iron salts at the anode and cathode 


respectively, causing a great reduction in current efficiency. 
Although the separation of copper from mattes still leaves 
two preliminary operations to be performed, it is evident 
that, could it be done economically, a great step would . have 
been made, for the copper contents of a matte being much 
higher than that of the original ore, it can, in this form, be 
carried more cheaply to the refinery. | 

Nevertheless, there is more of future for a process which 
will dispense with the concentration of the matte. 

In dealing with this subject the constitution of an ore is 
too often overlooked. It should be noted that an ordinary 


ore consists of two distinct parts :—(1) The mineral which 
it is required to decompose and reduce; and (2) the gangue 
and undesirable minerals which it is our object to get rid 
of, In endeavouring to find a solvent or other means of 
decomposition, therefore, although we want, if possible, to 
leave the second part unaltered, we must decompose, or ab 
least completely chemically disintegrate the metal-bearing 
mineral. For this reason, before attempting to deal with 
any particular ore, it is necessary to determine, by careful 
examination, not only its percentage composition, but also 
in what form each of its constituents is present. 

Having, however, obtained our copper in solution by some 
means, it is then necessary to deposit it as rapidly, and in as 
pure a condition as possible. In this latter connection the 
sulphate is eminently satisfactory, owing to the deleterious 
metals, tin, bismuth, antimony, lead, arsenic and iron, along 
with the noble metals, being either precipitated with the 
slime as hydrated oxides or basic sulphates, or remaining 
as an electro-negative coating on the anode. Bat the safe 
rate of deposit is slow, not exceeding 15 to 20 amperes per 
square foot. | | 

The author has shown (the Zlectro-Chemist and Melel- 
lurgist, July, 1901) that the safe rate of deposit is roughly 
proportional to the amount of copper in solution, and there- 


fore is dependent upon the solubility of the salt. The nitrate 


being by far the most soluble salt has, then, the highest safe 
rate, It is soluble in its own weight of water, but a solu- 
tion containing only 360 grammes of copper per litre can 
be made having exactly the same specific resistance as the 
acid solutions of the sulphate ordinarily used in refining, 
which contain about 200 grammes of copper per litre. From 
this solution the metal can be deposited in a smooth, tough 
form, at a current density of 40 amperes per square foot with 
high current efficiency. Nitrate of copper is more expen- 
sive than the sulphate; slightly more E.M.F., too, is required 
to maintain the increased current density, and more i8 locked 
up in a given quantity of solution; but it must be remem- 
bered that against this the anodes and cathodes are less than 
one-half of the time in the electrolyte, and therefore the 
capital has a quicker turnover, and, in addition to this, the 
output for given floor space and vats is higher. 

With regard to the purity of the metal deposited, not 

much seems to be known, but undoubtedly the gold is not 
dissolved at the anode, although at high anode current 
densities the silver passes into solution. It is possible, how- 
ever, that some of these difficulties may be overcome by the 
addition of a small quantity of chloride, or even sulphate, 
to the electrolyte, and thi8 may also aid in the precipitation 
of the other metals which are undesirable in the copper. As 
is the case with the sulphate, a very rapid circulation of the 
electrolyte enables a greatly increased current density to be 
used. 
The refining of copper mattes in nitrate solution, too, 
deserves attention, a8 i& presents several features worthy of 
note. The anode is attacked and disintegrated in propor- 
tion to its copper contents, the sulphur, together with iron 
sulphide and oxide, being left as à non-coherent crust. Some 
of the iron being dissolved, however, is thrown down as 
hydrated peroxide at a slightly elevated temperature, and 
does not interfere with the current efficiency of the deposit. 
The nitrate solution does not creep like the sulphate. The 
author has found that from a copper matte (containing 
about 30 per cent. of copper) treated in this way, very 
tough and pure copper can be deposited with a current 
efficiency of 89 per cent., and the iron which may get into 
solution is precipitated as ferric hydrate, 

The voltage necessary on account of the high resistance 
of the matte anode was 3—4 volts, which means, at ]d. per 
unit, over 4d. per pound of copper produced. Being due to 
the high resistance of the matte anodes, it could probably be 
largely obviated by suitable connections and by keeping the 
anode free from non-conducting crust. 

A process has been worked for some years in Pforzheim 
(Germany) for the refining of an alloy containing 40—60 
per cent. copper, and a large proportion of gold and silver, 
using a slightly acid solution of nitrate. In this it is said 
that the current density is 150 amperes per square metre at 
a voltage of from 2:5 to 3. 

The reduction of copper from fused salts does not pro- 
mise to be of value on account of the high melting point of 


b 


direction. 
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the metal. Hydrous chlorination at the ordinary tempera- 
ture, anbydrous chlorination at an elevated temperature, 
chloridising roasting, roasting to oxydise sulphides to sul- 
phates and acid treatment, are among the many ways sug- 
gested and tried for obtaining the copper in solution. It 
has been suggested to electrolyse the fused sulphide, but the 
peculiar power possessed by copper and iron sulphides, and 
shared by many others, of conducting almost as a metal 
instead of an electrolyte, and of dissolving both the metal 
and sulphur in any proportion, seems to bar the way in this 
It is, however, possible to reduce the sulphide 
electrolytically in presence of some fused fluxes, 


REVIEWS. 


Moters and Molor- Driving. By A. MAnxswonrt and others. 
London: Longmans, Green & Co. 1902. Price 6s. net. 


This is a volume in the well-known “ Badminton Library ” 
serics, which was supposed to come to an end with “The 
Poetry of Sport“; but “motoring” is claimed as a new 
sport, and thercfore no excuse is offered for its inclusion. 
The book is compiled of chapters written by most of the 
leading motor “sportsmen,” only one chapter being con- 
tributed by the nominal author, on The Choice of a Motor.“ 
Naturally, the bulk of the work is devoted to petrol cara, 
with a chapter each on steam and electric cars, but many of 
the sections are largely applicable to automobiles of all kinds, 
such as the chapters on ** Drees,” ** Motor Cars and Health," 
„Tyres“ “ Roads,” Points of Law," &c. 

'The book is full of interest to the general reader, though 
the engineer will gain but little from its perusal. Such 
samples of mechanical drawing, for instance, as that on 
p. 105, where the cylinder of a petrol engine is shown in 
section, with the fly-wheel in perspective, the crank at its 
extreme outward position, and the piston at its extreme 
inward position, will only provoke his laughter. The chapter 
on * Ignition in Petrol Engines" was written by Mr. J. E. 
Hutton, A. I. E. E., and is chiefly devoted to electrical igni- 
tion ; the subject is dealt with in an elementary, but accurate, 
manner, all the best-known systems are fully described. 
A figure seems to have been omitted on p. 158. The 
Hon. C. S. Rolls contributes a chapter on “The Caprices of 
the Petrol Motor," of which Part I. is appropriately headed, 
“The Motor will not Start;" in Part II. on * Road 
Troubles,” the first section is headed, * Motor Stops Com- 
pletely.” Other sub-heads are equally amusing and signi- 
ficant, such as “Fits and Starts," * Unusual Noises,” 
“ Bursting Noises (irregular) coming from the Engine,” 
* Lond Report in Exhaust." We hasten to add that this 
chapter is extremely practical and instructive, and ought to 
be one of the most useful in the book. It concludes with 
sage advice in brief, from which we cannot resist one more 
quotation, “ If you have a flare-up . . . . take off bonnet to 
save the paint." TN 

The chapter on “tyres,” by which is meant “tires,” is 
written by Mr. C. L. Freeston, and is of interest to electro- 
mobilists. Full instructions are given for the handling and 
repair of the Michelin apnd other tires. The subject of 
steam cars is well handled by Mr. H. W. Staner, editor of 
the Aulocar, while the editor of the A4 -comolor treats of 
clectric care, and the editor of the Molor Car Journal deals 
with motor cycles. 

The chapter on electric cars is very simply and intel- 
ligibly written, evidently with a view to the edification of 
the novice, It is not quite free from errors or inaccurate 
statements ; for instance, describing a solenoidal current, the 
author says, “it will have one pole near where the current 
comes in and another pole where the current goes out.” 
But suppose there are two layers; what then? Also, we 
learn that a steel core differs from iron in that “it will take 
some time to become magnetiscd.” On p. 284 the drawing 
of a “shunt-wound motor," fig. 5, is shown with the 
currents flowing in such directions that it can apply only to 


& generator, not a motor. The author's views on motors 
are peculiar, and we doubt whether such passages as the 
following will be of much assistance to bis pupils :—“ An 
electric motor is a machine which produces rotary movement 
owing to the magnetic action caused by an electric current,” 
A soft iron ring with a wire continuously wound round it, 
with brushes, through which an electric current is passed, 
becomes magnetic, like two half-ring magnete put together, 
and when mounted between the poles of an electro-magnet 
* there will be a permanent pull on one of its pairs of poles 
in one direction and a permanent pull on the other pair of 
poles in the opposite direction. Now the position of thee 
poles in space is permanent, and depends upon the position, 
as already explained, of the brushes B and Bl The 
result is that perpetual rotary pull or /erque is produced 
in the ring and it turns round." It is difficult to see how 
the permanency of the position of its poles in space prcduces 
perpetual rotary pull in the ring! Without going too much 
into detail, however, the author succeeds in presenting a very 
fair account of the properties and peculiarities of electric 
motors, batteries, and cars to his readers. He is not without 
humour—witness his recommendation with regard to a 
motor armature which is afflicted with a partial short-circuit 
in its windings: It is better to rewind or get rid of a 
motor in this condition.” Apparently the ways of ihe wily 
horse dealer—amateur or professional—are looked upon as 
legitimate in motoring. 

The instructions for testing the continuity of the winding 
are slightly incomplete—the author appears to forget that 
there are two paths round the armature ; and his advice on 
testing controllers, p. 806, if followed when the battery is 
on, is likely to lead to serious happenings in the galvano- 
meter. 

The rest of the book contains valuable advice about 
driving, a eulogy of motor-driving, essays on roads, and on 
the relations between motor cars and horses, reminiscences, 
&c., &c. Not the least useful section is one giving the 


motor laws as they exist, verbatim. 


Electrical Catechism. Compiled from Power. New York: 
Hill Publishing Company. 1902. Price $2. 


The volume before us is mainly a reprint of 533 questions 
and answers which appeared in serial form in the pages cf 
Power. The catechetical method of imparting information 
does not appeal to ourselves, but we presume that it mt: 
be fairly popular over the water, as many American vrites 
have adopted this plan—and the American does not uuf 
waste his efforts if he knows it. 

We could forgive the style, however, were the maher 
accurate; unfortunately, errors are by no means infrequent. 
We do not propose to tabulate more than a few of those thet 
we have noticed in a cursory examination of the book—"e 
emphatically decline to read it through—but the following 
are fair samples :— 

Page 30: “The heat units developed per second am 
proportional to the watts passed through the wire, The 
rise in temperature is proportional to the watts divided by 
the affective (sic) radiating surface.” 

This is eufficiently misleading, but what are we to think 
of the following astounding statement ?—“ As 778 heat 
units equal 1 foot-pound, and 1:85625 foot-pounds pe 
second equal 1 watt, 1,055°1625 heat units per second will 
be developed when 1 watt is applied to a circuit” (p. 31). 
The author multiplies where he should divide, and calculates 
the result to eight significant figures! This is a prodigy 
of painstaking carelessness. 

Again, p. 33, explaining the construction of a four-pole 
dynamo, the author says of the armature, “a drum wind- 


ing may be arranged exactly as it is for a bi-polar field, and 


the two additional brushes used." This is nonsense ; sue 
n MM would generate no terminal P. p. at all in each 4 
eld. : 

On p. 51 we are told that the speed of a motor is usually 
regulated “by means of a rheostat in series with tte 
armature ; field regulation is employed in some special cat 
but the other is the common: method." This relates to 8 


fes, 
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shunt motor, according to the context; we ‘rust that it is 
not true, even in Americe—it is certainly not so here. 

After dealing with elementary ideas and principles, the 
author passes on to systems of wiring, measuring instru- 
ments, single and polyphase currents, transformers, rotary 
converters, electric lighting, &c., the scope of the book 
being therefore very extensive. The advanced portions 
of the work are treated with more confidence and familiarity 
than the practical and elementary sections, by which we are 
led to suspect that the catechism was compiled by a writer 
better versed in theory—especially mathematical theory— 
than practice. A formula of this kind, for instance, 
certainly does not convey the impression of habitual use :— 


eXNxf 
22,522,522°5225 

We wonder why the author stopped at 12 significant 
figures, when the recurring decimals afforded him such a 


E = 


good opportunity to go on «d infinitum. 


We are pleased to note that the error which we pointed 
ont some time ago, when the serial was in progress, viz., the 
statement that the resistance of a 106-C.P. 112-volt lamp is 
4 ohm when hot, although it still stands in the text, bas 
been corrected in the errata. 

Summing up, we consider that, in spite of some serious 
blemishes, the work contains a remarkable amount of infor- 
mation, and should be very useful to those who like their 
ci nee in homecpathic doses. i 
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| ENGINE REQUIREMENTS 
FOR THE PARALLEL OPERATION OF 
ALTERNATORS.* 


By E. M. TINGLEY. 


IN connection with its extensive work in electrical engineering tte 
Westinghouse Electric acd Manufacturing Company has been called 
upon from time to time to give information and suggcstions regard- 
ing engine requirements for tke parallel operation cf direct-con- 
nccled alternators. In response to these requests the desired 
information has been crystalliscd into the form of a epecification, 
which is often embodied in the contract for generators or sent to 
engine builders for tbeir information. The specification is as 
follows :— | 
A. The engine govcrnors should be so comtructed that there is 
no tendency to cause a periodic transfer or surging of the load 
between one engine and another. This tendency may originate in 
the angular variation of velocity in different parts of the revolution 
which is common to all reciprocating engines, or in a sudden varia- 
tior of load which will affect each governor ina slightly different 
manner, or in other causes that lead to a non-uniform speed. The 
engine governors should nct be sersitive to such Cisturbances nor 
maintain or increase them. The effect on the engines of a periodic 
trans‘er of load cccasioned by aunting between two engines run- 


ning in parallel, is somewhat similar in effect to throwing the load 


on and cf a single engine at short equal intervals which may be 
measured by one or several pulsations in the combined turning 
efforts applied to the envine shaft. In some extreme conditions 
the pulsations of load may amount to more tran the normal capacity 
of either engine, With no external load one engine may then alter- 
nately drive the other, which will evidently be a more severe 
condition than if the load were orly applied to and removed from 
a eingle engine. If under any caso of pulsating load the engines do 
not tend to accentuate the pulsations in turning effort and speed, 
then a condition favourable to parallel running is attained. 

B. Variation of the rctating part of the generator through one 
Tevolution at any constant load not exceeding 25 per cent. overload 
should not exceed onc-sixteenth of the pitch angle between two con- 
secutive poles from the position it would tave if the motion were abso- 
lately uniform at the same mean velocity. The maximum allowable 
variation, which is the amount the rotating part forges ahead plus 
the amount which it lags behind the position cf uniform rotation, 
le therefcre, „oth cf the pitch angle between two poles. Generally 
this is obtained ty the use of a heavy fly-wheel. In a two-pole 
machine this variation is equivalent to $° as measured on the 
circumference of the rotating part; in a four-pole machine it is 
14 , and in a six-pole machine 1°, or as the number of poles increases 
the permissible angular variation decreases. 

C. The engines should have practically the same characteristics 
cf speed regulation iu order that tke power delivered t5 their 
respective generators may be proportioral to the load; that is, the 
same load on any engine stould produce the tame percentage drop 
in its speed. This is most readily obtained in engines in which at 
full load the speed drops from 3 to 5 per cent. below the no-lcad 


—— — — — — 


— —— — ae — 


*. Abstract of a paper read before th 


: e En; due Builders’ Associa- 
tion, Pittsburg. | E 


speed, as a slight change in adjustment of the governors will have 
less relative effect than in engines in which the speed drops only 
1 per cent. under the same variation of load. 


D. The use of governors which are adjustable while the engine is 


running is recommended. Slight adjustments of speed may then 
be made which will facilitate synchronising the alternators or 
changing the load carried by tbe engines. 
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It may be noted tbat there is no attempt to tell how these 
results are to be obtained; this is a problem tor the engine builder. 

Some of the effects.of pumping may be reviewed by considering 
the simplest case in which pumping occurs, namely, when two 
alternators are in parallel.with no external lead. If the alternators 
will work in parallel under this condition they will usually work 
together under load or with one or more additional units. When 
the two machines are connected together after being properly 
synchronised, nothing unusual will happen for a few seconds, but 
soon the ammeters will show cross-currents between the alternators 
as punping commences, indicating differences of phase. The 
voltage of the two machines is lowered by these cross-currents and 
is pu'sating, and, therefore, unsuitable for lighting service. The 
gcaerators may a'so grow warm on account of the cross-currents or 
give out sounds indicating unusual internal mechanical forces. If 
the pumping increases in severity, fuses may blow, circuit breakers 
open, or the generators may finally go entirely out of step. 

The engines meanwhile may not show that anything unusual is 
happening, leading some to assume that the trouble is all in the 
generators. If, bowever, as in some cases, it is possible by looking 
through the arms of the fly-wheels to see the change in the relative 
angular positions of the wheels of the two engines, it will be 
evident that there is an actual oscillation between the two machines 
euch as might be expected to occur if they were coupled with an 
elastic coupling. These disturbances are usually traceable to the. 
engine governor, since if they were nct maintained by some 
regularly-recurring change in steam distribution they would socn 
die out on account of the frictional resistance to such oscillations. 

Consider, for example, a case where a load is thrown on and off a 
single engine and generator by a suitable switch at regular intervals. 
The governor may lag in its correcting effect and then overshoot 
the mark in maintaining an average specd, If the load is applied 


or removed at tke instant when the governor and engine begin to 


recover from one of these excessive speed corrections, the effect is 
maintained or is made cumulative, and the engine varies periodically 
in speed. Now, if this intermittent load is 1eplaced by another 
er gine and generator there may be a resonant action between the 
goveraora on the one haud and the synchronising force between the 
generators and inertia of the rotating parts on the other, which will 
produce the same action on the governors as did the intermittent 
load. The oscillations may be started either by the angular varia- 
tion in speed which occurs in all reciprocating engines, or by 
changes of load. 4 

. In order to assist engines in parallel running, it is now usual to 
apply dampers to the poles of the generators snd synchronous 
machines in circuit with them, but dampers do not ensure parallel 


operation ror are they always necessary. When the best form of. 
‘damper is ineffective in reducing pumping to an allowable amount, 


it means that the impulses frum the engines are greater than can be 
corrected for in the generators. 


Paragraph D of the fcregoing specifications limits the angular 


, variation from uniform velocity solely in order to limit the value 


cf the cross-corrents between generators to wkat is considered a 
reasonable amount. Tte angular variation is usually calculated 
from the variations in crank effort and the fly-wheel capacities of 
rotating parte, eince its correct measurement is exceedingly difficult. 

Engines running with cranks in step will give better performance 
as regards themselves than with the cranks out of step, especially if 
the angular variation is large, since tke angular difference between 
the two generators may be at all times emaller than the divergence 
from absolutely uniform rotation. With the engine cranks out of 
step there may be larger cross-currents betwcen the generators, but 
the fluctuation in the outside circuit will frequently be smaller than, 
with the cranks in step, since it will be due to the resultant action 
of two or more engines. : 


The stipulations of paragraph C in the spe-ifieations are intended 


simply to ensure a proper division of load between two or more 
engines, Adjustable governors are recommended in paragraph D 
for the purpose of transferring the load from one generator to 
another in order to facilitate switchboard operation. Moreover, 
the engine governors will sometimes vary in their own adjustment, 
making it necessary to make corrections from time to time in order 
to obtain a proper division of the load. Adjustable governors also 
doles an unloaded engine to be synchronised with one running 
oaded. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING BEPT.24TH,1901. | WEEK ENDING SEPT. 23RD, 1902. 


Adelaide vis .. Value £76 Alexandria .. "T .. Value £948 
i Teleg. cable .. ee 2,400 Amsterdam.. 8 es . 110 
Teleg. mat. . . 139 Antwerp... - es oe 83 


Alexandria. Teleg. mat. .. 1,07 | Auckland ..  ..  .. . 160 
Amsterdam .. id a Se 57 Bangkok 225 uz T 29 
Bangkok .. "m T x 86 Bcmbay " 214 


Buenos Ayres. Teleg. mat. ee B4 
s Teleph. cable. 550 
Calcutta és oe ee 816 


Beira. Teleg. mat. M ve 85 
4s Teleph. mat. .. .. 108 
Bombay. Teleg. mat. T 49 


Brisbane sia "- . 3115 Cape Town. as 92 . 264 
Buenos Ayres. Teleg. mat. .. 150 Chanrel Islands .. aie " 20 
Calcutta x s .. $06 Christiania. Teleg. wire 28 
Canaries. Teleg. cable. .. 10,140 Colombo i2 T . 145 
Cape Town. x 2 E à "S 75 

- Teleg. mat.. ee 489 T Teleg. wire . 118 

; Telephones. ee 122 Delagoa Bay ee vs x 40 
Chinde T , 22 i Teleg. mat. 841 


Durban só 98 ss oe 792 


Copenhagen. Teleg. wire n 89 
Ghent a s " >b 10 


Durban s% 2 2 d Pet 22 


East London m is s 84 Lisbon as ot M os 55 

» Teleg. mat. .. . 219 Madras e = d ee 852 
Fremantle .. $5 as s 60 Malta.. os ats M . 16 
Hobart m T oe "s 59 Nagasaki .. ji s és 21 
Hong Kong .. T ss ee 27 North Atlantic. Teleg. cable.. 9,180 
Madras. Tramway cable ee 759 Ostend - ws P x 40 
Melbourne.. ae -— "e 50 Perth.. is ae . 298 


Port Elizabeth .. —.. 
Stockholm. Teleg. wire és 94 
Wellington eo @e ee 


Otago.. 928 es a ee 1,225 
Perth.. ee oe ee ee 437 
Port Elizabeth d» 


oe 616 Copenhagen 
St. Michael's. Teleg. mat. 24 


Bt. Petersburg we T ec 81 
Shanghai. Teleg. wire .. oe 29 
Singapore .. ae x . 110 
"i Teleg. wire .. S 12 
Btockholm .. "m " . 460 
» Teleg. wire .. ee 110 
Bydney és si e» e. 498 
i Teleg. mat. T .. 107 
fTokio.. ee ee ee ee 943 


Valparaiso - os ae 60 | 
Yokohama ,,  .. es .. 321 


Total 


Total ee 47,681 


Foreign Goods Transhipped. 


Gothenburg. Elec. appa. Value £108 Auckland, Elec. goods 
Sydney. Elec, mat. .. ) 258 Sydney. Elec.lamps .. 


Tota! .. £861 Total . £300 


Value £200 
.. 100 


Books Received.— Report of the Proceedings of the 
International Engineering Congress (Glasgow), 1901, and Abstracts 
of the Papers Read.” Glasgow: Wm. Asher; and University Col- 
lege, London. 1902. 

“Year Book of the Michigan College of Mines, 1901—1902.’ 
Houghton, Michigan: By the College. 1902. 

" Proceedingsof the Incorporated Municipal Electrical Association, 
1902." Published by the Editing Committee of the M.E.A. 1902. 
3s. 6d. 

“Fire Tests with Roofs.” No. 72. London: The British Fire 
Prevention Committee. 1902. 2s. 6d. net. 

“ Subjeet List of Works on the Textile Industries and Wearing 
Apparel in the Patent Office Library." London: The Patent Office. 
1902. Gd. 

"The Automobile: its Construction and Management.” By 
Gérard Lavergne, Revised and Edited by P. N. Hasluck. London: 
Cassell & Co., Ltd. 1902. 10s. 6d. net. 

“The Elements of Electrical Engineering." By Tyson Sewell. 
London: Crot by Lockwocd & Son. 1902. 78. 6d. net. 


Belliss Engine Contracts.— The tenders of Messrs. 
Belliss & Morcom, Limited, have recently been accepted in the 
following inetances:—For the Langho Inebriates Home, two 
40-n.P. engines for coupling to Laurence-Scott dynamos; for Pem- 
berton, two 540-H.P. engines for coupling to Dick-Kerr dynamos ; 
for the Wolverhampton Workhouse, two 88-H.P. engines for ccupling 
to Electric Construction Co.’s dynamos; iand for Gateshead, one 
730-E r. engine for coupling to Siemens & Halske dynamo. 


Strike Ended.—4A strike of car builders at the Castle 
Car Works, Hadley, which affected nearly 300 men, came to an 
end on Saturday last. Work was resumed on Monday morning. 
Most of the men who were on strike were engaged in building the 
new electric cars for the Mersey Railway Company. 


Portable Heater.—The Wells heater is being supplied 
to & number of electrical firms by Mesars. A. C. Wells & Co., of St. 
Pancras. It is a very handy contrivance in engineering and repair 
operations, where portable heat from oil may be applied instantly to 
all classes of work for bending, straightening, expanding, &c. It is 
claimed to give a hot powerful flame, which deposits no soot, by the 
vaporisation and combustion of ordinary paraffin oil in a specially- 
constructed burner. This burner is connected to a portable oil tank 
by means of flexible tubing, and is so arranged that it can be slung or 
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fixed in any position and turned in any direction to suit the work, 
Lists giving prices of the different sizes can be obtained on appli- 


cation to the above firm. It may be mentioned that Meter 
Witting Bros. recently made use of four of these heaters when 
placing in position two shrinking rings of 56 in. external diameter 
and with a cross-section of 6 in. x Gin. Two of these rings were 
successfully heated and placed in position in five hours, which it 
considered a gcod performance in view of the fact that the space 
was restricted for working in, and that they had to be placed in 3 
very awkward position. 


The Electric Lamp Regenerating Co., Ltd.—A 
winding-up order having been made against this company, the 
statutory meetings of the creditors and shareholders were held on 
Friday 19th inst. at the London Bankruptcy Court, before Mr. H. 
Brougham, Official Receiver. The accounts filed by the liquidator 
show liabilities £2,386 expected to rank, against assets estimated to 

roduce £4,740, after payment of £14 to the preferential creditors, 

e assets consist of cash, £42; stock-in-trade, £70 (estimated cost 
£124); machinery, £600; fixtures, fittings, &c., £200; English 
factory and patent, and foreign patents, £1,000; French and 
Spanish factories and patente, £2,811; good book debts, £27; and 
bad and doubtful debts valued at £3 183. The account with the 
contributories discloses a total deficiency of £77,645, which is 
explained as follows :— 

Expenses of carrying on business in London from 
date of formation of company to date of winding- 


up order, viz.:— 


Salaries and wages (including maneging 


director) 2s om ss .. £2,207 18 6 
Rent, rates and taxes io «e es T 448 19 4 
Miscellaneous tr&de expense i * ee 276 6 4 
———— 29041 
Bad debts @e ee ee ee ee ee eo LJ ee 6 $10 
Directors’ fees from cate of formation of company 
to date of winding-up order .. sá aia s - "T 404 4 6 
Depreciation on property not written off in com- 
pany's books, viz.:— 
Stcck-in-trade at Fulwood's Rents "PP 54 4 0 
Machinery at Do. s ea 629 5 4 
Trade fixtures, fittings, office furniture, &c , at 
Fulwood’s Rents ; e» us +“ és 318 17 6 
Engiish factory and patent and foreign patents 66,862 9 6 
Frecch and Spanish factories and patents .. 5,173 7 2 mun 
Other losses and expenses from date of formation 
of company to date of winding-up order, viz.:— 
Preliminary and organisation expenses ee 917 14 8 
Law costs 5 i ble - 3 6 186 7 6 
Alters tions to premises at Fullwood's Rents .. 60 5 10 
Experimental work ee ee ee ae oe 8 13 
— — 1X311 
Less :— - 47,001 18 7 
Gross profit arising from earrying on business in London from 
date of formation of company to date of winding- up order 19 5 6 
Deficiency as per statement of affairs . .. £77,045 18 | 


Note.—'The loss on the French and Spanish factories, £5,178, shown in the 
aliove account, is arrived at by deducting from the total amounts expended in 
oe UIE and carrying on these factories the amount for which they have been 
sold. 


The following are the observations of the Official Receiver upon 
the company's formation and transactions: 


The-*inding-up order was made on August 5th, upon a creditor’s petition, 
presented to the Court on July 12th last. The Official Receiver was appointed 
provisional liquidator on July 16th, pending the hearing of the petition, The 
company was incorporated on March "th, 1801, with a nominal capital of 
£80,000, in shares of £1 each, and was formed to carry on the business of lamp 
manufacturers and electrical and mechanical engineers. The promoter and 
vendor was Mr. C. Williamton Milne, and the company was formed to acquire 
from him certain British and Foreign patents for improvements relating to the 
manufacture and repair of incandescent electric lamps, and the business and 
assets of a syndicate working the patent in England, whose interests he bad 
acquired. The directors appointed under the articles of association were 
Messrs. C. Williamson Milne, W. J. Davy, F. Fanta and Captain E. I. Bar. 
No other directors have been appointed. Mr. Fanta vacated his seat on May 
6th, 1902, and the remainirg directors were in office at the date of the windins: 
up order. Mr. Fanta was appointed managing director, at a salary of £600 per 
annum. The qualification of a director was the holding of 500 shares in the 
company, and the whole of the directors were duly qualified. Their remunere 
tion was fixed at £150 per annum to the chairman, and £1L0 per annum to 
director, with 10 per cent. on net profits, after payment of a dividend of 10 per 
cent. No remuneration has been paid to the directors. 

No prospectus bas been issued, the company being reg stered with a declara 
tion that there was no intention to issue apy invitation to the public to sub-! 
scribe for shares. The whole of the capital has been issued, £20,000 against 
cash subscriptions, and £60,000 credited as fully paid in part payment of the 

urchase consideration. Of the subscribed capita] £17,000 was p by Mr. 

ilne and his friends. The property, patente, &c., purchased by the company 
were acquired by Mr. Milne in terms of an agreement dated January 30th, 1901, 
and made between the Electric Incandescent Lamp Regenerating Syndicate, 
Limited, Mr. F. Fanta, ard Mr. Milne. Under this agreement the syndicate 
sold to Mr. Milne the British and foreign patents and applications for patents 
and the exclusive right to apply fer and obtain in all countries letters patent 
in respect of improvements in and relating to the manufacture and repair 0 
incandescent electric lamps, also the assets, property, and undertaking of the 
syndicate in London, with the benefit of and the obligations (not exceeding 
£7,000) of a certain contract for the purchase of two factories in France and 
Spain, at Paris and Barcelona respectively. The consideration of the said sale 
was the sum of £44,760, payable as to £4,750 in cash, and as to £36,000 in fully 
paid up shares of a company to be formed with a capital of £80,000. The capital 
of the syndicate (formed in August, 1900, to work the English patents) was 
£7,500. The syndicate had a factory at Fulwood's Rents, Holborn, W.C., but 
only experimental work had been carried on. 

Under an agreement dated March 18th, 1001, between Mr. Milne and the 
Company, the latter acquired the whole of the property purchased by Mr. Milne 
under the agreement of January 90th, 1901. The consideration therefore was 
£68,750, payable as to £8,750 in cash, and as to £60,000 in fully paid up shares, 
the company undertaking to discharge the obligations (not excecding £5,000) of 
the syndicate to pay for tke factories in France and Spain. The property wss 
duly assigned to the company, and the £4,750 paid by two equal instalments on 
March 20th and April 4th, 1901. The 60,000 fully paid shares have been allotted 
to Mr. Milne and his nominees. The £8,750 in cash was paid direct to the 
syndicate, and 26,000 of the 60, (OO fully paid shares were allotted to the syndi- 
cate, Mr. Fanta and their nominees. Of the remaning 24,600 fnily paid shares 
9,000 were allotted in terms of the purchase agreement of March 18th, 1901, to 
Messrs. M. D. Rucker (8, 750), C. Lumb (8,750), J. H. Lumb (1,000), and W. J. 
Davy (500), for introducing the property to Mr, Milne, and for services rendered. 
It therefore appears that the profit made by Mr. Milne on the re-sale of the 
property to the company amounted to £15,000 in fully paid shares. As regarda 
the French and Spanish factories, after negotiations with the owners, the 
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purchase price for the factories was ultimately agreed at £4,000, which was pail 
in cash, with £257 legal charges. The company has expended £2,456 on the 
French and Spanish factories in respect of additional equipment, improve- 
ments, &c. The trading at both factories bas resulted in a loss, that at the 
French factory amounting to abont £600 to the end of March last, while the 
accounts of the Spanish factory disclosed a loss of £612 at the date of the 
winding-up order. : 

Tbe result of the trading at the London factory to June Wth last was a loss 
of £3,289. No Accounts were submitted to the shareho!ders, but a statement 
showing how the capital of the company had been experded was ret out ina 
circular issued to the members on May 17th last. The working capital having 
become exhausted, the shareholders were invited in May last to subscribe to a 
loan to the company, but in consequence of the subscriptions falling short of 
the minimum amount (£4,000) to be subscribed, it was decided to endeavour 
to reconstruct the company upon the basis of an issue of new shares, with a 
liability of 3s. 4d. per share, but before this could be given effect to the winding- 
up order was made. The fu'lure and insolvency of the company is attributed 
by its officials to insufficiency of working capital, bad management, and to the 
difficulty of working the two Continental factories from London. The Official 
Receiver wss advised that it was open to creditors in both France and Spain to 
at once take steps to realisa the property there for their own benefit without 
regard to the claims of the British creditora, and negotiations were entered into 
wich the view of at once disposing of these assets, As the result an offer of 
£2,000 in cash for the whole of the company's assets in France and Spain, the 
purchaser undertaking to discharge all the liabilities of the company in those 
two countries, amounting to about £800, was accepted, with the. approval of 
the principal creditors and the sanction of the Court. 


The Chairman reported to the creditors that he had ia hand 
suificient funds from the sale of the French and Spanish assets to pay 
all the liabilities in full. Uader those circumstances the liquidation 
more closely affected the shareholders than the creditora, and he 
would suggest that the committee of inspecticn should be selected 
from the more interested body. A resolution was unanimously 
agreed to by the creditors for the Official Receiver to act as liquidator 
and be assisted by a committee of inspection to be named by the 
shareholders. The mecting of the shareholders was next held, and 
a resolution confirming the selection of the Official Receiver as 
liquidator was passed. The following gentlemen were selected to 
form a committee of inspection, viz., Mr. Walter Thomson, Mr. John 
J. Reed, and Mr. Lindsay, K.C., Mr. Satchell and Mr. Milne. 

Appended is a list of the principal creditors :— 


UNSECURED. 
£ s. d. 
Butler, P. E, London . 122 1 0 
Bridger, H. H., London . T " e .. 150 0 0 
Bax, E. I., Weybridge .. - z5 "S is v . . 188 7 O0 
County of London and Brush Provinci:! Co., Ltd., London i 16 ; 
8 2 
Davy, W. J Croydon .. E: Va Y» 7 RT is . . 104 7 0 
Fanta, F., London se be. ks 85 os vs .. 38 6 7 
Gabriel & Angenault, Lor don ‘ - v "n . . 1716 3 
Hunt, Barnard & Co., London "A ae x RD . 1420 
Howard & Jones, London 805 - 2» en .. 6814 8 
Mí ing World, London .. ae s b» ae “iss .. 21 0 0 
- Milne, C. W., London .. is RE, sx A .. 295 0 0 
97 25 ee oe ae ae oe eo ee 207 10 6 
Priddell & Heppell, London .. s eu $5 e . 1019 0 
Sharpe, Primm & Co., London i i» 23 .. 26 07 
Stirtiog, 8. D., London. D da x T $s .. 53 0 7 
9 39 es ee ee oe ee ee — 75 0 0 
French creditors . . - "A FO " is a .. 514 17 10 
Spanish creditors. . ss as - >s 85 . 29611 6 
OTHER LIABILITIES (to rank). 
Sharpe, Primm & Co, London T ee sä s .. 1000 
PREFERENTIAL CREDITORS, 
Holborn Corporation .. . ..  .. . 47 6 


Schmidt Superheating.— Plants to work with highly 
superbeated steam on the Schmidt system are being supplied by 
Messrs. Easton & Co., or their licensees, to the central electric 
stations at Bournemouth, Pembroke, Guildford, Bexley Heath and 
Bt. Pancras. The plants delivered or on order since this company 
took up the license under the Schmidt patents in February, 1901, 
are now in excess of 50,000 H.P. 


What Our Consuls Say.— Belgian Telephones.—The 
gross receipts from the telephone system of Belgium for the year 
1901, according to a recent report on the finances and trade of that 
country, were £183,070, or an increase of £12,627 on the gross 
receipts of the previous year. 

British Honduras.—Mr. P. C. Cork, the Colonial Secretary of 
British Honduras, in his report for the year 1901, directs attention 
to the resources of the Colony, which, he states, are so considerable 
that it is marvellous that much greater development bas not taken 
place. Bat, he points out, before the Colony can be expected to 
thrive as it onght to do, it will be necessary to facilitate transport 
by improving the navigation of the rivers and by making good roads 
and tramways, and establishing communication by telegraph and 
telephone. Mr. Cork thinks that the cost of providing and keeping 
in good order adequate and suitable means of communication might 
be borne out of surplus revenue, and he concludes his report thus :— 
“Persistent and sustained effort for a few years on a settled plan 
would make British Honduras a prosperous Colony. The most 
urgent need of the moment is the presence of a few iutelligent men 
With moderate capital, having a knowledge of tropical agriculture, 
the determination to succeed, and the wit to make are of the natural 
resources to their hands." 

Siam.— Consular-Assistant Carlisle (Bangkok) makes some rather 
scathiog remarks concerning the local telegraph service in his 
report on the consular district of Bangkok. He states that the 
condition of the telegraph line to Chiengmai is discreditable to 
those responsible. A telegram recently took a month to come from 
Chiengmai to Bangkok. The line has been a continual cause of 
complaint for yeare. The dis‘acce between the two towns is only 
some 400 miles as the crow flies, and no effective measures have 
been taken to keep it in something approaching working order. At 
Present it is useless to pretend that Bangkok is in telegraphic com- 
munication with Chiengmai.” Mr. Carlisle goes on to say that the cable 
from the anchorage at Koh-si-Chang to the mainland bas not been 
repaired, or rather rc-laid, yet, and the lack of it causes considerable 
inconvenience to the Bangkok shipping trade. The post and telegraph 


\ 


department generally, he remarks, has given rise to many well- : 


founded complaints from merchants and others during the year. 
Of the tramways and the electric lighting of Bangkok, which are 
now run by the Siam Electricity Company, a Danish concern, he 
has, apparently, a better opinion, for he states that both systems are 
worked from the same power station, and some 54 miles of now 
‘tramline was opened during the past year, which is doing extremely 
well, while further extensions are talked of. Electric lighting, Mr. 
Carlisle reports, is now general in Bangkok, as well as in mills, 
public buildings, and private houses, and on the roads. "There has 
been, he states, a considerable demand for electric ceiling fans, 
which are being supplied to most of the chief buildings and many 

rivate residences. The Palace has recently given an order for 

etween 40 and 50 of the fans, which are supplied from America. 
The import of electric goods and apparatus for the year 1901 was 
valued at £15,654. Of that amount £9,037 was from the United 
States, £5,086 from the United Kingdom, and the balance, £531, 
from Germany and Singapore. 

Japan.—The engineers of Japan have not been slow to recognise 
the superiority of electricity over steam-power, and accordirg to 
the report of Consul Forster on the trade of Nagasaki for the year 
1901, the enlightened proprietor of the Mitsu Bishi Dockyard and 
engine works has spared no expensa in obtaining tools and 
machinery of the latest and best patterns. During the past year a 
new machine shop, 200 ft. in length, was erected and fitted with 
foir cranes—one of 20 tons capacity—and 35 machines of the 
newest pattern, all driven by electric power. The boiler shop has 
also been enlarged, and an overhead crane of 40 tons capacity 
installed, and in accordance with the proprietor’s scheme of im- 
provements, steam-power is being gradually discarded in favour of 
electricity. To meet the increasing requirements of power, the 
station at the engine works has been enlarged and a new one erected 
at the shipbuilding yard, the latter having at present 21 motors, of 
an aggregate brake horse-power of 367. The foundry shop has been 
enlarged, and a saw mill fitted with vertical sawa, planing machinery, 
&c., erected, all the machinery in the latter having becn imported 
from the United Kingdom. Tae total import of machinery into 
Nagasaki during last year showed in the aggregate an increase of 
£15,371 over that of 1900, the prepondcrance of British trade being 
most marked in this item. (Cranes and drilling machinery were 
imported from the United Kingdom to the amount of £12,314 and 
£4,052 respectively, no other country sharing in the import of those 
articles. Under the head of miscellaneous machinery, the share of 
the United Kingdom was £36,519, that of Germany and the United 
States being £1,030 and £2,107 respectively. In fact, the entire 
trade in metals and machinery is practically in the hands of British 
producers, and although Germany and Belgium have a small share 
in the metal trade, the competition of the United States, which at 
one time appeared to be assuming formidable proportions, ha3 almost 
entirely died out. 

Finland.—Consul Cooke, in his report on the trade of the Grand 
Duchy of Finland for the year 1901, states that the town of Tam- 
merfors—the ‘‘ Manchester of Finland "—bas, perchance, never even 
been heard of by the great majority of Englishmen, yet it is a 
striking and deeply interesting locality, having been practically 
founded by a Scotsman named Finlayson, who settled on its wild 
shores, and put to practical use its vast waterfalls some 80 years ago, 
when he strove to found the now immense mills which bear his name. 
These establishments employ about 4,000 workpeople, and the 
various mills are lighted entirely by electricity, derived from the 
waterfalls. There are about 5,000 lamps, and the machinery for the 
same is supplied by the Finnish Electric Light Company, who have 
their principal office at Helsingfors. Besides the Finlayson estab- 
lishments, this company has also provided the municipality of Tam- 
merfors and the little town of Bt. Michael, together with the well- 
known Patilov Works in Russia, with electric light, &c. 

Italy.—Consul Morgan, in his report on the Consular District of 
Rome for the year 1901, expresses the opinion that manufacturers 
of electric machines and appliances, cycles and motor cars, by 
sending a smart representative to Italy, might secare fairly remune- 
rative orders. The system adopted by some British firms of trying 
to push their trade in Italy by means of local agente, Mr. Morgan 
thinks, may be recommended only after a personal visit of one of 
their representatives, who, after completing a tour round the dis- 
trict, and studyiog local requiremente, should start the agency, and 
not depart until it is in good workiog order. The proposed electric 
railway from Rome to Naples, Mr. Morgan reports, has given rise 
to interminable technical discussions, but, he remarks, judging from 
the large number of firms who have applied for the concession, the 
scheme of linking two important centres like Rome and Naples by 
means of an electri¢ railway seems not only feasible, but worth 
undertaking. There is a large traffic of passengers and goods 
between the two towns, and the intermediate villages would greatly 
benefit, Passengers landing at Naples on their way to Rome, it is 
stated, would save three hours by taking the electric train. The 
railway company that runs the trains from Rome to its suburbs, such 
as Frascati, Marino, Porto d'Auzio, &c., has submitted to Govern- 
ment a scheme for the electric transformation of its system. The 
building of several independent stations for these electric suburban 
lines is included in the scheme, and proposals have also been made 
to utilise the electric trams in Rome for the conveyance of passen- 
gers to the stations. It is estimated that the scheme will involve 
an expenditure of £240,000. 


Catalogues and Lists —Messrs. HOLDEN & Brooke, 
Lrp., have issued some new lists showing neatly prepared illus- 
trations of their various steam specialities. 

The INTERNATIONAL ELECTRIC Co., of Redcross Street, E C., 
have published a new illustrated catalogue of their numerous elec- 
tric light and power accessories and materials. The list consists of 
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just on a ccuple of hundred pages, most of them being well illus- 
trated. Among other features we notice the Plane all-china 
switches, specially designed for high voltage, main and branch 
switcher, Edison universal cut-outs, lampholders, wall plugs, fuse 
and switch boards, Simple« conduits, electric light fittings, such as 
brackets, sospensione, pendants, reflectors ; weather-proof porcelain 
fittings for ships, collieries, and so forth; portatle testing and con- 
trolling instruments, fans, and go on. 

An advance proof of a rew illustrated pamphlet of telephone 
instruments and apparatus, which is being issued to the trade, has 
come to hand from the BERLINER TELEPHONE MANUFACTUBING 
Company, of Queen Victoria Street, E.C. 

The Dowstna Rapiant HEAT Co, LrD., have issued a new price 
list of their well-known patent luminous electric radiators. A 
number of the Dowsing radiators were supplied for use on the 
Royal yacht. 

The SUN Fan Co, Lro, of Bradford, has sent us lists of belt- 
driven and electrically-driven fans. We understand that the firm’s 
motors are specially designed, and are made entirely at their 
works; they are neat and compact in appearance, and are made 
to comply with & severe specitication, the insulation resistance 
being not less than 3 megohm:, and the temperature rise not more 
than 70° F. after 6 hours’ run at full load for the ventilated type. 
Starting and regulating resistances are also standardised, and the 
motors can be supplied separately. The fans are made from 12 in. 
to 12 ft. in diameter. We are gratified to find that a British firm 
is making euch a determined effort to secure a share of the trade in 
electric fans, which has £o long been largely in the hands of foreign 
manufacturers. 

Mr. G. F. Zimmer, of 82, Mark Lane, E. C., has sent us a 
pamphlet relating to the swinging conveyor, which was shown in 
action at the Tramways Exhibition. The peculiarity of this 
machine is the ingenious manner in which, thanks to the sloping 
springy supports, the swinging trough is enabled to carry materials 
of any description, while the working parts bave only three 
bearinga. 

Messrs. R. W. BLACKWELL & Co., LIMITED, of City Road, B.C., have 
gent us an advance catalogue of Atlas engines and boilers, for which 


they are now the sole agents in this country. We note that the - 


line of goods manufactured by the Atlas Company covers not only 
Corliss engines of any power, but also a small line of goods com- 
prising plain slide-valve engines and automatically - controlled 
engines, Theautomatically-controlled engines have a special feature 
in their shaft governor, which by means of its construction is 
claimed to render the regulation practically perfect, and the 
economy obtainable is said to be about 25 per cent. greater than 
that to be obtained from a throttling engine. With these catalogues 
we have also received a price-list, at the end of which is a useful table 
showing the horsc- powers obtainable from the different size engines 
with varying mean effective pressures and speeds. There is also a 
table showing the mean effective steam pressures with different 
initial pressures and points of cut-off, and by using this table in 
conjunction with the other table it is possible easily to find any 
size of engine which is required to develop a certain horse-power. 
Messre. Blackwell have adopted this method in order to put their 
customers in a position to themselves fix on lany size of engine 
which they require, because, as all engine builders know, the 
majority of inquiries contain insufficient information owing to the 
customer hot saying at what speed and boiler pressure he requires 
the engine to work. 

The LAHMEYER ELECTRICAL Company, LIMITED, have forwarded 
usa copy of their pamphlet showing and describing single and 
multiphase generators for direct coupling. 

Messrs. JOHN HUDSSN & Co., of 11, Queen Victoria Street, E.C., 
have issued a new circular regarding their manganesite paste for 
Bteam, water and gas jointe, and a copy of it containing a number 
of testimonials from various claszes of manufacturers will be sent 
on application. | 


Trade Announcements,—We urderstand that the 
business of Joseph Sankey & Sons has been formed into a limited 
liability company mainly for family reasons. The whole of the 
ordinary shares in Joseph Sankey & Sons, Limited, are retained by 
the partners in the late firm, who will continue to manage the 
business as herctofore. l 

Owing to increased B:itish business, the publishers of the 
Canadian Electrical News have established a branch office at 22, 
Great St. Helen’s, London, E.C. 

Messrs. Baxter & Caunter, the London agents for the Newton 
Electrical Works, Ltd., the Electric and Ordnance Accessories Com- 
pany, Ltd., the Premier Electric Lamp Co., and the British 
Insulated Wire Company, Ltd., notify their removal from 5, 
Macclesfield Street, Shaftesbury Avenue, to 86, Charing Cross Road, 
where they will in future hold a large stock. 

The fire which cccurred at the works of the Simplex Steel Con- 
duit Co. last Friday, should occasion practically no inconvenience 
to the trade, as energetic measures were taken to prevent delay in 
celivery of Simplex material. The outbreak was confined to one 
department only, thanks to the prompt action cf the Birmingham 
Fire Brigade. 

Messrs. Wm. Robinson & Co, Ltd., manufacturers of stamped 
steel enamelled hollow ware, whose head offices are at Wolver- 
bampton, have opened new offices and showrooms at Fingbury 
Pavement House, E.C., where Mr. Charles F. Robinson will 
represent them as London manager, and hold a complete range of 
samples. 

The London Electrical Fittings Co., Ltd., who have been estab- 
lished under that name for the past eight years, wish to draw atten- 
uon to the fact that their workshops and only business premises 
arc at Roberts Works, Hampstead Road, N.W. They are in no way 


connected with a firn? of fittings manufacturers which lately com. 
menced business undera somewhat similar title in London. 


In re Hands, Limited.—In further reference to thi« 
matter the managing director of the company asks us to publish 
the following copy of circular which is being sent out to the trade: 
—" Gentlemen —We beg to inform you that an agent bas been 
appointed on bebalf of the debenture holders of this company, and 
will remain here until their claims are satisfied. We trust, therc- 
fore, that you will kindly continue to favour us with your esteemed 
orders and inquiries, which will at this especial time be most 
acceptable and receive our best attention. We trust under the 
circumstances you will continue your kind support.” 


The Affairs of an Electrical Company. — The 
Secretary of the British Power, Traction and Lighting Company, 
Limited, Hull Road Works, York, writes to us as follows under 
date September 19th, 1902 :—" As come of the creditors of the 
company, more especially thore for amounts under £10, do 
not appear to have heard what took place at the meetioy of 
creditors held on tke 25th ult., I am instructed by my directors to 
write to you and explain shortly the state of affairs. At the date 
of the meeting (the 25th ult.) a large debenture holder had 
commenced proceedings for the appointment of their own nominee 
as receiver, which would practically have meant immediate stoppage 
&nd a forced realisation, and the creditors would have been left with 
nothir g after satisfaction of the first and scond debenture holders. 
These proceedings were opposed by the solic tor to the company, as 
it was felt that it was of vital importance to the creditors, and after 
them the sbarekolders, that everything should be done to keep the 
business of the company going, on which largely, if not entirely, 
depended tke carrying through of the arrargements which the 
directors had on foot with regard to the provision of fresh working 
capital to the company. The directors had come to the conclusion 
that the person who could best falfil the appointment if it had to 
be made must be in a position and willing to take upon himself the 
continuance of the business as a going concern, and assist as far as 
it was necessary with means wherewith to carry on such business 
without any break. The debenture holders, who refused to delay 
their action, have given way to the extent of consenting to Mr. 
H. Watkips being appointed receiver and manager for the time beirg, 
so it is hoped that everything will now work through for the end 
desired by creditors and shareholders alike, and which was 6 
clearly expressed by them at the meeting, The directors wish the 
creditors to be in possession of all the facts cf the case, and would 
therefore take this opportunity of explaining the latest develop- 
ment of the financial situation.” 


Trolley Wire Emergency Joint. — Tbe following 
figures show a patent sleeve or muff for rapidly and cheaply re- 
pairing broken trolley wires. All that is required is that the 
tower wagon be provided with & supply of these and a right and 
left-handed screw plate; on arrival a thread is screwed on the broken 
trolley wire encs, and these are coupled together by the sleeve, 
tightening the latter up with a epanner, squares being provided on 
the sleeve if desired. Solder can afterwards be run in through tke 
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hole provided, and shown in the sectio.s The squares should be 
left in a side position in order not to interfere with the free running 
of the trolley wheel on the under side. Tbe device, we believe, is 
the invention of Mr. H. N. Thomas, of ttc Huddersfield Corporation 
Tramways. 

We presume that a converient tool would be employed to pull 
up the wires, and prevent the two ends from rotating while the 
sleeve was screwed on. Although it is somewhat difficult to cut a good 
thread on copper, the device appears to be well adapted for its pur- 
pote, and could probably be leit in position for a long period if 
necessary, until a convenient opportunity was found for permanent 
repairs to be effec'ed. We commead it to the notice of tramway 
engineers for trial. 


Edinburgh.—Arrangemenis are practically completed 
whereby the Caledonian Railway Company will obtain from the 
Corporation the electricity for lighting and power purposes for the 
new Princes Street Hotel and for the station and the goods yard. 
The consumption will amount to about half a million units per 
annum. Hitherto the Caledonian Railway Company has Lad a 
private installation, but that will now be abandoned. The North 
British Railway Company also obtains its supply of electricity for 
its station and hotel at the other end of Princes Street, from the 
city supply. 


T 
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WIRELESS TELEGRAPHY SYSTEM OF PROF. transmitter that sends out waves of an exact and known 

BRAUN AND SIEMENS-HALSKE. length only, and a receiver that responds far better to this 
„ particular length of wave than to any other. In order to 
make the intensity of the waves as great as possible, one 
endeavours to obtain exact symmetry between the circuits 
on either side of the resonator. This symmetry is observed 
in the transmitting as well as in the receiving apparatus, 
e | so that in this system there is no need for a ground con- 


By EMILE GUARINI. 


Tur system of wireless telegraphy invented by Prof. F. 
Braun, of Strasburg, and worked by Mesere. Siemens and 


nection such as is required in all other systems. The 
abolition of the ground connectión is of great importance, 
as in this way one avoids practically all atmospheric dis- 
ido turbances ; this fact has been confirmed by experiment. 
Halske, of Berlin, consists essentially in the use of a closed- To explain the principles of the system in general, in 
circuit oscillator, which may, by a proper choice of self- fig 1, s is the circuit of oscillation, which is connected to the 


Fic. 10. Fig. 8. 


induction and capacity, be adjusted to a strictly determined secondary terminals of an induction coil J, and excited by it, 
period of oscillation in either direct or indirect connection It consists of the capacities C C, self-induction L, and the spark 


with an open-circuit resonator. In this way one obtains a gap. If Eis the potential difference between the armatures 
F 
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of the condensers, the intensity of current which is produced 


by their discharge is 


where R siznifies the resistance of the circuit, and L the self- 
induction. 


Fic. 12 
Further E=, i E 
C dt 
and by substitution we get 
(du Rk dQ 2 —0 
df L'd cL - 
From this equation it can be shown that, when 
2 
ee 
LC 41. 
the discharge becomes oscillatory, with the period 
2 x 
PTN 
: LC 41? 


m P RE ui ; 
If "BAL small in comparison 


1 
with Ls which is the case in the 


cloeed circuit described above, since 
this consists of only a few turns of 


2 
thick copper wire, the term in may be 


neglected ; and hence 


Fic. 13. 


T = 2 T V LC 
; À 
Also, since a (A = wave length, 
v = velocity of electricity = 3°10!° cm. per sec.), therefore 
E 
rey = iow "t 


The oscillations in the closed circuit are reproduced in the 
secondary coil x (fig. 1), and in order to obtain in 
this; coil a maximum of intensity, it is necessary to add 


be = }A, which can be calculated from the constants of the 
closed circuit as shown above. One of these lengths becomes 
the aerial wire; the other may be conveniently wound 
into a coil, shortened to suit the increased self-induction, 
or replaced by a suitable capacity. 

The receiver is constructed quite similarly to the trans- 
mitter, except that in a sense the connections are reversed, 
since in this case it is the open circuit in which the oscilla- 
tions are set up, which are reproduced in the closed circuit. 
of the secondary. 

Fig. 2 shows the connections, which hardly need any 
further explanation. 

Experiments have proved that this receiving system can 
be simplified, with or without the transformer, as is shown in 
the diagrams, fig. 3. 

In these arrangements two electric lengths opposed to the 
aerial wire are used. In one of these the coherer is placed. 
It seems that the coherer disturbs the resonance; therefore 
the second wire A = 14 is employed, by which the resonance 
is restored and the working of the coherer is assured. 

The transmitting apparatus consists essentially of two 
groups—The induction coil with its auxiliaries, and the 
circuits of oscillation. 

The former differs considerably from the ordinary type 
in construction, its aim being to produce not so much the 
high pressure of the ordinary spark coil as a large current. 
output. With this especial coil one is able to charge 
much larger capacities in a shorter time interval than was 
possible with the ordinary form. The practical difference 
in construction consists in employing a special iron core, a 
considerably larger primary, and a much shorter and heavier 


Fic. 15. 


wire for secondary than in the ordinary type. In order to 
obtain a large charging power in the smallest time 
interval, the ohmic resistance of the secondary "must 
be kept low. Further, with this construction, in which 
the c? R losses are not prejudicial, we obtain an 
insulation more than double that of the ordinary type, 8o 
that the coil will work even in very damp places. The 


Fig. 14. 


to each end of the coil a length sufficiently great to put 
this circuit in resonance with the closed circuit. 

Then if the damping in the closed circuit is sufficiently 
small, the effect of this resonance is to raise the intensity in 
the secondary circuit enormously. 

Experimenta have proved that the length of this secondary 
circuit on either side of the centre of the coil m should 


Fic. 17. 


Fic. 16. 


primary is interchangeable, and is fitted with three terminals 
giving different lengths of primary for different interrupters. 

One of the accompanying illustrations shows a special form 
of Wehnelt ” electrolytic interrupter (figs. 4 and 5). The 
upper part of the platinum pole above the surface of the liquid 
is protected from acid vapours by enclosing it in a porcelain. 
tube. This prevents the explosions due to sparks formerly - 
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common. For larger distances it is intended to 
employ the Grisson direct-current alternating-current trans- 
former, which may be easily employed, as the primary coil is 
interchangeable. 


Fra. 18. Fic, 19. 


Owing to the strength of current employed the Morse 
key has had to be considerably altered. — Figs. 6, ; and 8 
show a Morse key so modified and capable of interrupting 
a current of 50 amperes without damage to itself. The 
platinum contacts 
are much larger in 
size, and the key is 
fitted with a mag- 
netic} blow-out 
which quickly ex- 
tinguishes the spark 
and so prevents 


damage to the 
ke 


y. 

To obtain at the 
same time the 
highest resistance 
and the maximum 
capacity in the 
smallest possible 
space, the tube form 
of Leyden jar has 
been chosen. The 
tubes are made of 
the best glass, about 
25 mm. in diameter 
and 2) to 8 mm. 
thick, and their 
capacities vary from 
0:0004 to 0:0005 
mfd. each. Spare 
tubes are furnished 
With each set of 
apparatus, in case 
for any cause one 
or more of the 
tubes have to be 
replaced (fig. 9). 

The primary of 
the transformer 
consists of a few 
turns of thick in- 
sulated copper wire 
and possesses such 
& self - induction 


frequency) the transformers are enclosed in glass cylinders 
containing insulating oil (figs. 10 and 11). 

When the maximum resonance is obtained this trans- 
former is a powerful multiplier (Tesla effect) and produces a 
high pressure, which gradually increases 
to the extremity of the aerial wire, where 
it is a maximum (Ferranti effect). 

The open wire which is necessary in 
order to restore symmetry, is con- 
veniently replaced by a capacity, which 
usually takes the form of concentric 
cylinders, shown in fig. 12. 

A two-way switch, shown in fig. 18, 
is arranged to connect the aerial wire 
alternatively with the transmitting or 
the receiving system. 

As such high pressures do not occur 
in the receiver, the condensers, fig. 14, can 
have much smaller dimensions than those 
of the sending system. The accompany- 
ing figures show the style of receiving 
system used at present. 

The coherer, figs. 15 and 10, consists 
essentially of an ebonite tube containing 
hardened steel particles of a uniform size, in 
the adjustable space between two polished 
steel electrodes. It is not known whether a vacuum adds to 
the reliability of a coherer or not. ! At any rate, it is certain 
that, once an evacuated coherer loses its sensitiveness, it 
is of no further value. This coherer:can be restored to its 
originai condition 
at any time by the 
renewal of the stee) 
particles. 

Itis well known 
that the  coherer 
becomes magnetic 
in use, and that, 
while a small 
amount of  mag- 
netism increases it8 
sensitiveness, too 
much renders it 
over-sensitive and 
hence unreliable, 
To obtain the ad- 
vantage of a small 
amount of mag- 
netism and obviate 
the disadvantage of 
too much, a per- 
manent ring magnet 
is employed, fitted 
as shown in fig. 17, 
p. 544, 

The foregoing ap- 
paratus is employ- 
ed exclusively with 
the ? Morse inker 
(fig. 18). In cases 
where a record is 
not . wanted, where 
syntonising is not 
essential, and for 
extreme distances, 
the inventors em- 
ploy a microphone 
with telephonic 
reception (fig. 19). 
The microphone 
consists of a steel 


that, together with | disc pressed against. 

e Capacity Fic. 20.—GENERAL ARRANGEMENT OF BRAUN WIRELESS TELEGRAPH STATION. a carbon or steel 
described above, the point. By means 
desired period of of a screw 7 the 


oscillation T = 2 xy LO is obtained. The secondary 
coil is of such a length, size and inductance that to- 
gether with the aerial wire to be employed, the highest 
possible resonance is obtained. As very high pressures are 
used (although quite harmless on: account of the high 


pressure of the disc on the point and hence the sensitiveness 
of the microphone can be varied at will. mE 

From the accompanying illustration (fig. 20) an idea of, 
the general appearance of a Braun wireless telegraph 
station may be obtained. 
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&- The apparatus has been in use for: some time for tele- 
graphing between Heligoland and Cuxhaven, a distance of 
86 miles. 


STAMFORD ELECTRICITY WORKS. 


THE ancient borough of Stamford—second only to Win- 
chester in age—has been so far modernised and brought up 


EXTERIOR OF STAMFORD ELECTRICITY WORKS. 


to! date, that it now boasts of a flourishing electric light 
undertaking.  Stamfordians are noted for three things— 
their conservatism, their caution, and their love of things 
ancient; indeed, these characteristics of the people have 
gained for the town the name of * The Town of the Sleepy 
Hollow," and therefore it has been no easy matter to suc- 
cessfully establish such an innovation as an electricity 
works. 

. The borough obtained its provisional order in 1900; this 


as resident engineer. With the exception of the boilers, 
the whole of the plant has been erected by the resident 
engineer with his own staff, 
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BoiLEBS AND FEED Poumps. 


The foundation stones were laid in October last, but the 
work was pushed on so rapidly, that the supply was 
commenced last Easter, with a total of considerably over 
3,000 lamps connected, The site is in every respect an 
excellent one. The works are on the north bank of the 
river Welland, in the centre of the town, near two rail- 
way stations, and consist of a substantial brick building 
with temporary corrugated iron end in view of early ex- 
tensions; they are divided into three parte, viz., boiler 


GENERAL View or ExcGiNB Room. 


order was taken over by the Urban Electric Supply Com- 
pany, Limited, and the contractors for the whole of the 
work were Messrs. Edmundson's Electricity Corporation, 
Limited. Mr. W. E. Milns was appointed clerk of the 
works, and since the commencement of running has acted 


house, engine room, and battery room, The building 
contractors were Mesers. Hinson & Oo., of Stamford. 
The boilers, of which we give a view, were supplied by 
Messrs. Babcock & Wilcox, and are two in number, fitted 
with chain grate stokers and superheaters. The feed pumps 
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were made by Messrs. Hall & Sons, of Peterborough, and 
the feed-water heater is of the Chevalet-Boby type. 

The generating plant consists of two Belliss & Morcom 
engines direct coupled to Parker dynamos, of 90 Kw. each; 
Messrs. Thos. Parker also supplied the  balancer-booster. 
The steam piping was the work of Mesers. Stewart and 
Menzies, of Kilmarnock, and Messrs. Carrick & Ritchie 
supplied a travelling crane. The switchboard was built by 
Messrs. Charrington, with Kelvin & White instruments, 
The D.P. Battery Company supplied a battery of 260 cells, 
with a capacity of 350 ampere - hours at 35 amperes. 
Additional boilers and a larger steam dynamo will be put 
down shortly. 

The mains were laid by Messrs. Callender on their solid 
system. The system of supply is three-wire, with a pressure 
of 240 volts at the lamps. | | | 

Offices and showrooms have been taken in the town, and 
nearly all the 249 consumers’ installations have been wired by 


the company. At least half the consumers are supplied 


through prepayment meters at the rate of 6d. per unit. Larger 
consumers are charged on the demand system, at 7d. and 3d. 
for lighting, 44d. and 13d. for motors. Since opening the 
works, applications have been received for 4,000 additional 
lamps; this is due, in great measure, to the energetic 
canvassing of Mr. R. Hill. The demand at present is very 
brisk, and several large consumers are about to be added. 
A special cable has been | ut down for street lighting, and it 
is probable that this contract will be secured next year. 

We are indebted to Mr. W. E. Milne, the resident engi- 


neer, for the photographs and particulars upon which tbis- 


brief article is based. 


ELECTRIC LIGHT AND POWER NOTES.. 


Alnwick.—The Northern Counties Electricity Supply 
Company, Limited, bas just completed an electric light installation 
in the ducal town of Alnwick. Close to the borders of the great 
Northumb:rland coal field, it might have been thought that the 
plare was not one iu which electric light would have been very 
popular, but the firat reception of the light has been mo:t satis- 
factory. From 2,000 to 3,000 lights have been already fitted, and 
there is still a large number of probable consumers waiting to see 
the results, The work has been very smartly done, for it was only 
last year that the company obtained the prov. order. The current 
is generated by 75-xkw. dynamos by Messrs. Crompton & Co., of 
Chelmsford, driven by two compound three-crank engines by Messrs. 
Ruston, Proctor & Co., Limited, of Lincoln, which receive their 
steam supply from two large water-tube boilers of the Babcock- 
Wilcox type, fitted with mechanical chain-grate stokers; Green's 
economisers are installed. The switchboard is by Messrs. Dorman 
and Smith, of Salford. The battery room contains 250 cells divided 
into two batteries. The price charged is 53d. per unit less 5 per 
cent. discount, or with free wiring 6d. per anit. The penny-iu-the 
elot meter system will be adopted, under which one lamp can b» 
lighted for 54 hours for a penny. The work has been carried cut 
under the management of Mr. C. W. Fairweather, the manager, and 
Mr. C. S. Vesey-Brown, engineer. The cabling has been done by 
the Callender Cable Company, under the direction of Mr. Mollard. 


. Ashton-under-Lyne.—On September 18th a L. G. B. 
inquiry into the application of the T.C. for a loan of £30,000 for 
electric lighting purposes and the extension of the electricity works 
was held. It is proposed to lay down two steam dynamos of 250 to 
300 H P., one for lighting purposes and the other for either lighting 
or traction, a surface condenser, with steam-driven air and circu- 
lating pumps, and mechanical stokers, with coal store, elevator and 
conveyor. It was stated that in 1900 the Oldham, Ashton ard 
Hyde Electric Tramway Company paid £2,948 16s. 11d. for energy, 
In 1901, £4,208 11°. 8d., and in 1902, £4,514 5s. 5d.; while 14d. 
per unit was paid by the Corporation to the Electricity Committee 
for energy for working the Ashton and Huret trams, and additional 
energy would be required when the Council obtained possession of 
the line in the boroagh now belonging to the Manchester Carriage 
and Tramways Company. There was no oppoti:ion. E 


Bath,.— The Somerset and Dorset Electric Power Com- 


pany has approached the T.C. with respect to the supply of energy 
for the district. | | 
At the meeting of the T.C. on September 17ch, it was stated that 
it was absolutely impossible to come to terms on the basis suggested 
ias Electric Tramway Compsny's proposals for the supply of 
y. | 

A failure of the electricity supply took place on 13th inst., due to 
the heating of a cross-head guide; tho street lamps were extin- 
guished for some hours, but the private lighting was only affected 
for a few minutse. * aus 


Brussels.—Next month the price of electricity in tho 
Belgian capital will be reduced from 40 centimes the kilowatt-hout 
for motive power, cooking, heating and other industrial purposes to 
25 centimes. 


Canterbury.— The T.C. on September 17th decided to 
instal the electric light in the Sanatorium under the supervision of 
Mr. Blascheck. : 

Cardiff, —The direct current supply for consumers in the 
central area was switched on last week for the first time. 

In connection with the opening .ceremony, a report which 
appeared in one of the local papers on 17th inst. gave abstracts of 
the speeches made at the opening ceremony, which contain food for 
Serious thought. For instance, we are told that Mr. Arthur Ellis, 
the borough electrical engineer, tp>ke somewhat as follows: 

" Was there any town in the country supplying electric light and 


‘power at lower prices than Cardiff? The committee were only 


charging ld. per unit for large quantities, whereas some of the 
London companies were charging 94. to 18.“ 9 

We trust that Mr. Ellis made no such fta ement. No London 
authority receives an average price even so hizh as 6d., and power 
is available in almost every district at from 3d. to 1d. per unit. 
Again, Mr. Ellis said (so we are told) there was un article in the 
Western Mail of the previous day criticising the municipalisation of 
electric lighting. -It was stated that out of a population of 164,000, 
only 500 were connected with the mains. That wasa very unfair 
way of stating the case. There were not 164,000 houses in Cardiff, 
and each person would not require a light to himse!f or herself, as 
the case might be. The Corporation were supplying over 500 
houses, and that meant, according to the Registrar-General's return, 
about 30,000 inhabitants. Tbe comparison which had bcen made 
was altogether unfair.” l ; > S. 

Surely there are not 60 inhabitants in each house in Cardiff ! 

A curious position exists in part of the borough; the Cardiff Rail- 
way Company refuses to allow the Corporation to lay mains on its 
Bute Dock property in order to supply the tenants with elcctricity 
for lighting and power. At a recent meeting tte chairman of the 


Electrical Committee stated tl at the South Wales E. P. D. Company 


could make arrangements with the railway company to lay its mains 
along the railway acd supply the tenantsin question. Certainly, if 
the Corporation fails to secure compulsory access to the coveted 
area within "a reasonable time,” the South Wales Company will 
have the right to provide a supply. 


Chester.—The T.C. is applying to the L. G. B. for power 
to borrow £5,924 for purposes connected with the supply of energy 
for the tramways. 


Cordoba.—The Review of the River Plate says that 
Sr. Santiago Temple has sent in a petition to the Cordoba Govern- 
ment asking for permission to make use of the waters of the Rio 
Primero, near to the Dique Mal Paso, as motive power for an 
electrical power house, for supplying power for agricultural 


industries, rural tramways, &c. | 


Coventry.— The T.C. is now in a position to hire out elec- 
tric motorsto consumers on highly advantageousterms. Electrical 
energy for power purposes is being sold in Coventry at the low 
rate of 14d. per unit. The following are tbe ra'es charged for 
hired motors:—4 H.P., £1 138. 6d. per annum; 1 H.P, £2 bs.; 
2 H P., £2 128. 6d. ; 3 H.P., £3 58.; 4 H.P, £3 17s. 6d. ; 6 H.P., £4 
78. 6d.; 9 H.P., £5 17e. 6d. ; 10 H.P., £6 158.; 12 H.P., £7 108.; 16 
H P., £9; 20 H. P., £10 105.; 25 H.P., £11 173. 6d.; 35 H. P., £14; 
50 H. P., £25. Intermediate sizes are charged pro rata. These rates 
do not include fixing or wiring motors, which has to b» done by tLe 
hirer. | 
Dorking.— The U.D.C. is to apply to the L. G. B. for 
leave to borrow £20,000 for electric lighting purposes. Messrs, 
Edmundson's will carrytout the work, while Mr. Trentham is the 


Council’s electrical adviser. l 
Durban (S.A.).—We learn from the B. d S. A. Export 
Gazette that the equipment of the new Natal Government Railways 
machine shops at Durban is being supplied by the South African 
General Electric Company. It includes 119 electric motors, varying 
from 15 H.P. to g H. P.; and six 300-r.H.P. steam dynamos. There is 
also on order a special machine to supply current at different vol- 
tages for the machine shop. At tLe Maritzburg machine shopsa 
three-phase plant is being erected to supply lighting and power. 


East Cowes (I. of W.).— The Electric Light and Power 
Company has informed the U.D.C. of its intention to lay mains, 
cables and boxes to supply current to the principal thorough'ares 
of the town. i l 

Faversham.—A L. G. B. inquiry was held on 16th inst. 
by Col. A. G. Durnford relative to the T.C.'s application to borrow 
£24,190 for purposes of electric lighting. The Kent Electrical 
Power Company had offered to supply the Council with electrícal 
energy. Mr. Talbot, the Council's engineer, estimated that the 
undertaking would pay with 7,500 8-c.P. lamps. 


Garston.—The price of electrical energy to Garston has 
been reduced by the Liverpool T.C. from 5d. to 32d. per unit. 


Germany,—The Stockach sub-station in connection with 
the municipal electric lighting undertaking at Stettin is to be 
converted into a second central station, and it is being to altered 
that eventually it will have à capacity of 5,000 H.P. At first two 
1,000 H. P. engines are to be put down by the Kuhn Engineering 
Works, of Berg. They are of the vertical compound type coupled 
direct to Schuckert alternators, | 


— 
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Gillingham.— The L.G.B. has sanctioned the proposal 
of the U.D.C. to borrow, for the purchase of the Gillingham under- 
taking of the Chatham and District Electric Lighting Company, 


& sum of £26,659; this is only a portion of the total cost of the 
works. ° 


Glasgow.—A deputation of the T.C. is to visit certain 
cities in England, Belgium and Germany, accompanied by the 
city electrical engineer, Mr. Chamen, to obtain information about 
large ges engines and atreet lighting. 


Glossop.—The T.C. on September 17th decide! to have 
all the public buildiogs in the town lit by electricity, and to invite 
tenders for wiring and fitting the premises. 


Greece.—The Hellenic Government having authorised 
the employment of electricity as the motive power on the Athens- 
Pireus Railway, that company has, according to the Levant Herald, 
placed an important order for new carriages in the United States. 
Electricity is also to be used for lighting Athens, and a contract 
for the installation of electric light has just been signed between 
the Mayor of Athens and the Gas Company. The latter under- 
takes to transform 2,000 gas lamps into electric lamps, work to be 
begun within three months and completed within 18 months. 
The installation of electric light in the Stadion, Hermes and Eolus 
Streets, in the Constitution and Omonia Squares, and in the 
Haftia must be carried out before the end of February next. 


Liverpool.—A Corporation Committee bas been ap- 
pointed to consider the contracting business of the Electric Supply 
Department, and to report regatding it. 


Llanelly (Carnarvonshire).—Electric light has now 
been installed at Lianelly new docks. The plant was laid down 
by Messrs. Alger & Sons, of Newport (Mon.). The installation con- 
sists of 17 arc lamps erected on poles 40 ft. high, and 40 incan- 
descent lights. The same firm has heen entrusted with the lighting 
of the new celluloid works, Port Talbot, and the electric lighting 
at Messrs. Guest, Keen & Nettlefold’s new works at Newport. 


London.—BrnxoxpsEY.—Having secured a prov. order 
for supplying electricity in Rotherhithe, the M.B.C. is now going 
to apply for powers in the parishes of St. Olave and St. Thomas, and 
Bt. John, Horsleydown. 

W.C.—An electric joint box in Shaftesbury Avenue, belonging to 
the Charing Cross and Strand Electric Company, took fire on Satur- 
day afternoon through a short circuit, and a quantity of cable was 
destroyed. | 


Newton Abbot.—A proposal to introduce electric light- 
ing has led the gas company to offer to undertake the public lighting 
for £698 per annum instead of £870, as heretofore. The local 
electric lighting company offers to supply energy at £16 per lamp 
per year. 


Pangbourne.— The Whitchurch and Pangbourne Electric 
Lighting Company has notified the Parish Council of its intention 
to apply to the B. of T. for a prov. order to supply the district. 


Radstock.—The U.D.C. on Friday last received from the 
Somerset ard District Electric Syndicate an intimation of its 
intention to apply for a prov. order to supply the district. 


Rowley.—The Midland Electric Corporation has given 
notice of its intention to lay mains in various parts of the Rowley 
district. 


St. Helens (I. of W.).—At the last meeting of the 
U. D.C. it was reported that the Isle of Wight Electric Lighting 
Company had offered to light the western district of the town with 
30.0 P. lamps, with 10 60-c.P. lamps at important corners, at £2 10s. 
per lamp, and that the quotation of the Gas Company was £3 4s. 6d. 
per lamp. : 


San Paulo (Brazil).—The Canadian Light and Power 
Co., which was organised to supply the city of San Paulo with 
electric light and power derived from a waterfall 34 kilometres 
distant, and was formally inaugurated about this time last year, 
has made remarkable progress in the 12 months. The amount of 
power supplied is now about 2,000 up. to 80 consumers; the 
number of private consumers of electric light is no less than 2,800, 
and the applications are coming in at an average rate of 200 per 
month. The cost of installation is about 15s. per lamp of 16 C, 
and the cost of running 4¢. per month, with discounts of 5 per cent. 
to 40 per cent., according to consumption. 


Southport,—The electric sub-station at the junction of 
Lord Street and Eastbank Street, Southport, was the scene of an 
outbreak of, fire at midnight on Monday last week. It was found 
that a transformer had got on fire and was destroyed. 

The T.C. decided on Tuesday night that the boulevards of Lord 
Street should be illuminated by 3,875 electric lamps from St, 
George's Place to Eastbank Street. This is the largest scheme ever 
debated, and in adopting it the T.C. has carried out the request 
both of the house proprietors and of the Attractions Committee. 


Stoke-on-Trent, — The R.D.C. on September 17th 
decided to engage Mr. G. R. Peers, of Manchester, to visit the 
Council's district, and prepare an electric ligbting scheme, at a fee 
of 10 guineas. | 


Tiverton.—The D. of T. has undertaken that the 
Council's prov. order for electric lighting shall not be revoked if 


some definite step to carry it out is taken before December 31st 
next. 


Walsall.—Subject to a canvass of the districts being 
eatisfactory, the electric light mains will be extended, at an esti- 
mated cost of £5,122. 

The L.G.B. has sanctioned a loan of £1,325 for an economiser and 
fan. 


Wolverhampton.—With the object of generating elec- 
tricity for lighting and power purposes, the T.C. is recommended by 
a committee to erect one of Manlove, Alliott & Co.’s 8-cell destruc. 
tore, with four water-tube bcilers. The scheme will entail an out- 
lay of £13,500. 


ELECTRIC TRACTION NOTES. 


Antwerp.—The construction of the new central power 
station for the workiog of the entire Antwerp system of tram- 
ways will, it is believed, be completed in March, and the entire 
system will have been electrified by the month of May. At present 
& temporary station supplies the current to the lines already con- 
nected. The new power station is situated at Merxem, on an area 
of 6 acres. The foundations for the machines are already nearly 
finished. The power station will contain four engines of from 
1,000 to 1,200 H. P. each, three of which will be installed imme- 
diately, with triphase alternators of 700 xw. at 6,000 volts. Auto- 
matic stokers will be used. On the completion of the station—or 
rather the first portion of it—it will be capable of supplying 
5,000 H.P., but this power can be gradually raised to 20,000 HP, 
according to the exigencies of the service. The laying of the new 
lines of 1 metre gauge is proceeding rapidty, and the entire system 
will be delivered during the early summer next year. 


Belgium.—The work of conveiting the tramway between 
Brussels-Midi and Forest into an electrical line, i8 approaching 
completion. It is expected to be ready for operation next month. 

The International Electrical Company, of Liége, has obtained 
the concession of a new line of electrical tramways, which will 
connect Seraing Bridge with the Val-St. Lambert railway station. 

The Société Nationale des Chemins de fer Vicinaux (Belgium), 
nearly all of whose lines are worked by steam, has now in 
hand a very practical scheme for the transformation of its various 
lines adjacent to the coast into electrically-worked ones. It should 
be mentioned in this connection that the Belgian Government is 
about to instal a couple of large power stations in the vicinity of 
Ostend for the production of electricity for the use of the port, 
both for lighting and motive power purposes. 
would be used for the lines of the Vicinal Company, if the 
negotiations at present in progress between the company and the 
Government should come to a successful issue. 


Birmingham.—It is said that tramways municipalisation 
will form a test question at the municipal elections. 


Burton-on-Trent.—The /S/;fford Chronicle says that 
the Highways and Sewers Committee have, on the recommendation 
of their electrical advisers, Messrs. Kincaid, Waller & Manville, 
decided not to proceed farther with the question of adopting the 
Lorain or other surface contact system for tramwaye, but to go on 
with the original scheme of overhead trolley wires. 


Brighton. — After a long discussion the T.C. on 
September 18th adopted the echeme of the Tramways Committee to 
construct three new lines of tramways as described in the ELEC- 
TRICAL REVIEW last week, at an estimated outlay of £37,156. A 
Bill will accordingly be prepared to secure powers to carry out the 
work. 


Cardiff.—It is stated that a company has been formed 
to obtain powers for constructing an electric tramway between 
Cardiff and Penarth. 


Clydebank.—The formal agreement between the burgh 
authorities of Clydebank and the Corporation of Glasgow, giving 
the latter power to extend its system to and through Clydebank, 
has been signed. 


Dudley.—In view of the decision arrived at by the 
Town Council to “acquire the whole of the tramways within the 
borough,” it may be desirable to point out that there aro certain 
existing contracts between the Corporation and the British Electric 
Traction Company, which must be respected. When the company i 
Bill, which concerned Dudley, was withdrawn, it was agreed 
the Traction Company should construct the proposed new lines to 
Cradley and Kingswinford, and that all the electricity they 
required within the borough should be purchased from the Town 
Council. Further, thaton the expiry of the etatutory occupation 
of the road by the company as successors to the old Dudley and 
Stourbridge lige, the Town Council should purchase the whole of 
the lines within the borough, and lease them t» the Traction Com- 
pany for a period of 21 years. The later part of the agreement 1$ 
now being approached. No price and no rental have as yet been 
mentioned, but it is obvious that the adjustment of tbe terms © 
purchase and subsequent lease are matters which will require the 
most, delicate handling. 


These stations- 
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Dunedin (N.Z.).—The Street Railway Journal says that 
Messrs. Edward Noyes and W. G. T. Goodman, of Noyes Bros., of 
Sydney and Melbonrne, spent a few days in New York, and sailed 
for England on the Lucania, August 30th. Their visit to 
America was made largely for the purpose of placing contracts for 
apparatus for the electric tramway system in Dunedin, New 
Zealand, for which Messrs. Noyes Bros. have been appointed the 
engineers. This system is being operated by horses. It com prises 
about 20 miles of track, and has recently been taken over by the 
city from the former private owners. The rails will weigh 92 lbs. 
per yard, and will be supplied by the Société Belge at Antwerp. 
They will be laid on ties of hard Australian wood. The special 
work will be supplied by the Lorain Steel Company. The bonds 
will be of the Brown plastic type ; 34 cara bave been ordered from 
the J. G. Brill Company, and all will be mounted on the Brill 21E 
truck ; 14 of these cars will be of the Californian type with closed 
body and four benches at each end; 14 will be standard box cars 
with 18 ft. body and 26 ft. over dashers, and six will be of the open 
type with 10 benches. The cars will be equipped with two Westing- 
house No. 68 motors each. The poles have been ordered from the 
Mannesmann Works in Germany, and the construction will be 
partly single bracket, partly doub!e bracket, and partly span. In 
the sections using the double-bracket poles, every other pole will 
carry au arc light, A new car house with a capacity of 52 cars has 
beencommenced. The city is proposing to operate its line from a 
water-power situated some 14 miles distant from the city of 
Dunedin. Until this plant is completed, a temporary steam plant 
will. be installed. The transmission will be at 15,000 volts to 
within two miles of the city, when the voltage will be reduced to 
5,000 for transmission within the city to converter and transformer 
gub-stations. Connecting with the latter, a storage battery plant 
. will be used, with accumulators of the Accumulatoren Fabrik Aktien- 
Gesellachaft, of Hagen. The generating station will contain two 
600-&w. generators, each directly connected to a turbine, and two 
exciters of 25 kw. each. The electrical machinery will be supplied 
by the Westinghouse Company, for whom Noyes Bros. are the 


Australian agents. 


Halifax.— The Council has approved schemes for the 
construction of tramways from Stump Cross to Hipperholme, and 
from Salterhebble to Greetland. The question whether the exten- 
sion to Greetland should be by rails down Salterhebble Hill or by a 
lift, at an estimated cost of £12,000 and an annual expense of 
£1,512, is to be submitted to Sir Douglas Fox for his opinion. 


Hove.— Some months ago the decision passed the 
Council almost unanimously to establish a municipal tram- 


way system; the residents have now changed their mind, and - 


considerable opposition is being organised. The residents in 
Waterloo Street have succeeded in getting the proposed lines in 
that street abandoned, aleo a short piece in Western Road, the old 
objection being brought up that all the shopkeepers in those streets 
would ba ruined. A ratepayers’ defence committee has now been 
formed with the sole object of opposing the scheme at all costs 
—if necessary, in Parliament itself. 


Huddersfield.—A proposal for Id. fares over all the 
tramway system has been defeated in the Town Conncil by an 
almost unanimous vote. It was stated that there was a loss of 
£10,000 on the tramways during 1901, without allowing for 
depreciation. _ 

The chairman of the Tramways Committee (Councillor T. H. 
Moore) stated that next year a rate-in-aid of 3d. in the £ would be 
required on behalf of the tramways. . 

Councillor J. F. Dyson moved, in view of recent criticisms upon 
the report of the borough engineer (Mr. K. F. Campbell) in refer- 
ence to the recent tramway accidents, that a special committee be 
appointed to inquire into the report and the general equipment of 
the tramways, and that the committee have power to engage an 
expert or experts for this purpose, and to inquire into the correct- 
hess, or otherwise, of the borough engineer's statement. The subject 
was referred to the Tramways Committee. 


At a special meeting of the Tramways Committee it was resolved 
that, subject. to terms being arranged for the protection of the 
Corporation, the Corporation was prepared to assist the Mirfield 
U.D.C. and Brighouse Corporation in securing a service of electric 
cars from any other source; and that the B.E.T. Co. be requested to 
negotiate direct with the Brighonse and Mirfield authorities, and to 
submit a scheme to the Huddersfield Tramways Committee for 
further consideration, The Huddersfield Corporation, under its 
Parliamentary powers, is permitted to extend the tramways to Brig- 
house and Mirfield, but does not seem disposed to exercise the 
powers, 

The reconstruction of the Edgerton and Marsh sections of the 
system is to be proceeded with. It was resolved that the points 
and crossings, &c, for this work be obtained from the firms who 
supplied the material on the last occasion, provided the prices are 
the aame. Cooper's patent anchor joint is to te used on the Edger- 
ton and Marsh sections. 


India,—An Indian newspaper stated that the recent 
introduction of electric tramways into Calcutta, and their impending 
construction in Bombay, have rendered it necessary to arrange for 
the construction of new observatories at some distance from the two 
cities, beyond the effects of the electric current. l 

An Indian exchange says that three rival companies have applied 
to run electric tramcars in Howrah. 


Leeds. — The Tramways Committee has decided to 
recommend the Council to apply for powers to construct new lines 
from Park Lane, by Belle Vue Road and Moorland Road, to Hyde 
Park, 1 mile 220 yards; and from Stanningley Road, through 
Bramley township to Rodley, 2} miles; and for extensions from 
the York Road terminus to city boundary, 1,700 yards; from 
Elland Road to Sydenham Road, 4 mile; and along Great Wilson 
Street to connect the Hunslet Road and the proposed Victoria Road 
lines, + mile. 

Littlehampton.—Mr. Hederstedt, the representative of 
the B.E.T. Co., attended a meeting of the U.D.C. on September 
17th with respect to the proposal to construct an electric tramway 
between the town and Worthing. The Council eventually went 
into Committee, but no definite decision was arrived at, it being 
arranged to discuss the proposal at a future meeting. 


Liverpool.—The Tramways Committce has decided to 
increase the wages of electric car drivers who have been in the 
service of the Corporation two years, by 1d. per hour, aud of those 
who have been three years in the service by 4d. an hour. The 
wages of 435 drivers will be increased by 2a. 6d. per week, and of 
116 other drivers 1s. 6d. per week under this arrangement. 


Longdendale.—The local authorities in the Longdendale 
Valley have asked the Stalybridge, Hyde, Dukintield and Mossley 
Joint Tramways and. Electricity Board to extend the electric tram- 
ways to their district, which is badly served with trains. The Board, 
ho wever, bas decided that it cannot see its way at present to incur 
the extra expense of such an extension. 


Manchester.— The Corporation will, at its meeting on 
October 1st, discuss the Manchester Corporation Act, 1903. "Under 
the proposed Act it purposes obtaining powers in regard to tram- 
ways outside the city, which are, or shall be, leased to the Cor- 
poration. Powers are al:o sought to lay additional tramways in 
various streets of the city. 


Rochester, — Mr. E. Rotter has been appointed 
consulting engineer by the Corporation of Hochester for its 
proposed tramway scheme. 


Rowley.—The General Purposes Committee of the 
U.D.C. has decided to postpone the construction of the proposed 
branch light railway lioe from Blackheath to Rowley. Oa the 
other hand, the samc Committee Fas recommended the joint com- 
mittee elected to construct the light railways from Brierley Hill 
through Quarry Bank to Rowley, to appoint Mr. Wilson engineer of 


the scheme. 
. Salford.—The Salford and Manchester Corporations are 
once more discussing the question of running electric cars over 
each others’ lines. 
in the interests of public convenience. 

Shipley.—Mr. Alfred Barker, manager of the West Ham 
Corporation Tramways, who has been appointed by the Board of 
Trade to decide financial arrangements between tne Shipley and 
Bradford authorities in regard to the running of the Shipley tram- 
ways, is to hold his inquiry on Monday next. Last week the 
Shipley and Bradford people had a conference on the subject, but 
with no practical result. 


South Shields.—A special meeting of the T.C. on 
September 18th considered a new Bill for a system of tramways in 
the borough. The Tramways Committee had prepared a long 
report, which recommended that the Council should adopt the over- 
head system as a basis on which to prepsre the estimates for the 
Bill The borough engineer's estimate of the cost of the various 
routes equipped for overhead traction, or for the surface-2ontact 


system, is as follows :— 
Overhead. Contact. 


1. Pier Parade to Tyne Dock T oe .. 419.920 £54,612 
2. King Street to Harton Village vs iu 83,982 £6,467 
8. Sunderland Road to Green Street "S Vs 18,307 14,982 
4. Stanhope Road ss ET ee T s. 17,164 19,040 
6, Victoria Road .. T se ee ee ee 9,512 9,776 
6. Hudson Street to Boldon Lane. 88 M 11,615 12,430 
7. Frederick Street to Slake Terrace are as 16,740 17,857 

£152,16) £165,194 
Car sheds and lines inside ee £19,000 £19,000 
30 cars at £700each  .. ee as gs T 21, i 21,000 
Street works £83,200 (less sale of surplus, £12,000) 21, 200 21,200 


£213,360 £226,594 


The borough electrical engineer submitted a report also on the 
different modes of traction, in which he reviewed the conduit, 
the surface-contact, the overhead, and the accumulator systems. In 
conclusion, he recommends the overhead trolley system as the 
cheapest, and the only one which would be a financial success in the 
borough. Alderman Marshall moved the adoption of the Committee's 
report, and pointed out that whereas the last scheme would have 
cost £300,000, the present one was estimated to cost only £213,000. 
Although that scheme was put before them, it did not follow that 
it would be carried out in all its details. It was the scheme they 
would put into their Bill, but in the carrying out, even the mode of 
traction might be revised, or one or more of the routes dropped. 
Alderman Wardle seconded the report. The town clerk said that 
the Harton Parish Council bad unanimously decided to support the 
scheme of the British Electric Traction Company, who proposed to 
construct a Jine from Whitburn to South Shields, as it was believed 
that such a scheme would be a great convenience to the district 
generally. There was a good deal of discussion, and some attempts 


It isa consummation to be devoutly hoped for 
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were made to have the instructions to the Committee charged with 
preparing the Bill altered, but these were all negatived aud the 
Committee's report was: carried. The question of municipalisa- 
tion and the mode of traction were both left over for further con- 
sideration at a subsequent meeting. The total length of routes is 
approximately 8 miles, 


Stirling to Bannockburn.—At a meeting of the 
Stirling T.C. last week, the Lighting Committee reported that they 
had met with Mr. T. C. Darling, of Messrs. Davidson & Stevenson, 
sol:citora, who explained that he represented the promo'era of a 
proposed limited liability: company to be formed locally for the 
purpose of constructing and working a trolley tramway from 
Stirling to the farther end of Bannockburn, with a service 
of cars every 15 or 20 minutes, or oftener if found necessary. 
After discussion and further explanation by Mr. Darling, 
the Committce expressed approval of the electric tramway 
proporal, and recommended that tbe Town Council inform 
the Bridge of Allan Tramway Company of the proposal, and 


ask them to meet in friendly conference with the Lighting Com- 
mittee. 


Sydney (N.S.W.).—The new electric tramway power 
station at Ultimo was formally opened on August 7th in the 
presence of representatives of the Railway Commissioners and of 
the contractors. 'The converaion of the remaining lincs run by 
steam was to be begun at once. 


Unsworth.—The U. ) C. has given notice to the Bury, 
Rochdale, and Oldham Tramway Company, requiring it to sell as 
much of its undertaking as is within the district, and as was autho- 
rised by the Bury and District Tramway Order, 1£81. 


West Bromwich,—Considerable progress is being made 
with the work of reconstruction and clectrical equipment of the 
tramways, and the work is now in such an advanced state, that by 
the wake week—that is the first week in November—the new cars 
are expected to be running. 


TELEGRAPH AND TELEPHONE NOTES 


Cambridge Telephones.—The T.C. has appointcd a 
Committee to consider the advisability of establishing a municipal 
telephone system in the City. 


Hudderstield. — The Huddersfield Corporation has 
adopted a resolution in favour of an agreement with the National 
Telepbore Company to lay underground wires for a period not 
exceeding 25 years. 


Huddersfield Telephones,—At the T.C. mecting on 
17th inst. Alderman J. Sugden moved, in opposition to establishing 
a municipal telephone service, that an agreement be entered into 
with the National Telephone Company for placing their wires and 
cables underground witbin the borough for a period not exceeding 
25 years, subject to satisfactory terms being arranged. The motion 
was adopted by a majority of one vote. 


New Zealand Telephones.—At the end of March last 
there were 23 central telephone exchanges and 35 sub-cxchanges at 
work in New Zealand, the length of wire in use in connection 
therewith being 7,767 miles as against 6.987 miles at the end of 
the preceding 12 months. 


Rochester and Chatham Telephones.— It bas been 
decided by the Gillingham I. C. to join with Rochester and 
Chatham Councila in applying for a joint license in respect of 
municipal telephones. 


Telegraphic Communication with Alaska,—Telc- 
graphic communication has been established between the United 
States and Alaska. The routes of messages from different cities in 
the United States will be first to tome point on Puget Sound. 
From there they will be sent vid the lines of the Postal Telegraph- 
Cable Company and the Canadian Pacific Company to Vancouver, 
thence over the Dominion Government's line to Dawson. From Dawson 
the route will be vi4 an American line now operating to Eagle, 
thence to Valdes, vid a line now approaching completion. The 
Valdes—Eagle line which will be 400 miles in length, is to have 
connections with Fort Gibbons, which will be the next point on the 
proposed ronte. From there to Bt. Michaels a message will travel 
vid lines now in operation. The last,and probably the most 
important, stretch ia this long route is from St. Michaels to Nome. 
This distance will be covered by wireless telegraphy. When tho 
system is completed it will Le possible to send a message from 
Washington, D.C., to Nome, Alaska, and receive an answer the 
game day. 

West Indian Cables.— A New York Reuter telegram 
reports a despatch from St. Thomas as stating that unprecedented 
trouble has been experienced in repairing the cables from St. 
Lucia to St. Vincent and Grenada. The Bt. Vincent section broke 
again on September 18th, after having been working for only two 
days. . 

Wireless Telegraphy. — The King of Italy has con- 
ferred the Cross of a Grand Officer of the Italian Order of the Crown 


oni. 
oa Mr: ae Turin correspordent rays tlat Signor Galimberti, 


Italian Minister of Posts and Telegraphe, has just had a long con- 


ference with Signor Marconi, who submitted to him a scheme for 
the creation of a radio-telegraphic station communicating with the 
stations established or to be established by the Marconi companies 
in London and in South and North America. Tais scheme will be 
studied by the Government and afterwards submitted to Parliament. 
The cost would be ab»ut 70,000 lire. 

Reuter's agency learns that upon the initiative of Germany steps 
are being taken with a view to holding in October an inter- 
national conference of the Powers interested in the subject of wire- 
less telegraphy, for the purpose of establishing the general principles 
upon which an international agreement can be based. It is under- 
stood that the view held is that the practical working of wireless tele- 
graphy being now assured, the system should, in the public interest, 
be made subject to rules similar to those laid down in the Inter- 
national Telegraph Convention. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barrow-in-Furness.— October 15th. Two batteries of 


accumulators, two boosters, switchboards, &c. See “ Official 
Notices " to-day. 


Batley.—October 10th. 240 accumulator cells and 
accessories. See “Oticial Notices“ to-day. 


Belfast.—October 10th. Electric motors (12 months’ 
supply) for the Corporation. See Official Notices“ Sept. 19th. 


Belgium.— October 8th. The Belgian State Railway 
authorities at La Bourse, Brussels, are inviting tenders for 
the supply of 1093 tons of galvanised iron tcleeraph wire, 
1,800 metres of offic: cable, 2,000 metres of six-conductor sut- 
marine cable, 605 kilometres of copper wire, 33,009 telephone 
insulators, and 58,00) telegraph insulators, &., for the telegraph 
service. 


Bexley.—September 20th. (a) Transformers and pillars, 
condenser, air pump, water softener, &c. (^) Feed pumps and pipes. 
(c) Travelling crane. See Official Notices” September 12th. 


Blackburn. — September 29th. Electrically - driven 
travelling crane. Sce '‘ Oficial Notices” September 12th. 


Bradford, — October 20d. Suppy of elcctric motors for 
12 months. See "Ofli-^al Notices tc- ay. l 


Burton-upon-Trent.—September 80th. Supply and 
lay ing of electric mains, conduits, junction boxes, &c, See 
“ Official Notices " Sep'ember 12th. | 


Dresden. — October Ist. A competition for a safety 
apparatus in connection with the working of electric tramways will 
be decided on the date mentioned by the Communal Administration 
of the town of Dresden (Saxony). Three prizca of 5,C00, 3, 000 and 
2,000 marks will be awarded. 


Iluddersfield.—September 30th. IIigh aud low tension 
cable. See " Official Notices " September 19th. 


Hford,.—October th. Dry-back boiler, piping and 


condensing plant for electricity works extensions. Sec ''Official 
Notices " September 19th. 


Ipswich, — October 22nd. (a) Switchboard, motor 


boosters, and connections. (b) Overhead construction fur tramway s. 
Sec '' Otli zal Notices tc- Jay. 


Maidenhead.—October 6th. Installation for the Guild- 
hall. See Official Notices September 19th. 


Manchester. — October 4th. Steel. tramway poles. See 


“Oficial Notices" tc-day. 


Middlesex.— October 7th. The Light Railways Coti- 


mittee of the Middlerex County Council invites tenders for the 
construction of permanent way (for electric traction), bridge work, 
&c., of about 11 miles of light railways. The conditions, specifica 
tion, &c., may be seen at the offices of H. T. Wakelam, MI. O. E., 
county engineer, Middlesex Guildhall, Westminster. 


Montreal.—The Montreal Light, Heat and Power Com- 
pany, of Montreal, announce that they require about half a million 


feet of multiple duct conduit, and are open to receive propcsitions 
from British manufacturers therefor. 


London.— October 21st. Two electric car traverters for 
the L. C. C. tram depó's. Specifications, &c., at Spring Gardens, £2. 


N. E. Railway.—October 7th. The directors are in- 
viting tenders for the complete electrification of about 37 miles 
of standard gauge line (double track mostly). For further 
particulars see our Official Notices” July 25th. 
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Paris.—October 27th. Competition for supply and 
installation of motors, pumps and generators for water-works. 
—Apply Hotel de Ville, Paris. 


Rotherham.—October 16th. (a) Pipes, feed pump, 
economieer, &c.; (b) switchbcard. See Offieial Notices to-day. 


Roumania.— The Roumanian state Railway authorities 


invite tenders for the installation of an electric lighting and power 
transmission plant in the railway workshops at Jatsy. 


Shanghai.—October 30th. (a) Two 500-kw. stcam 
alternators ; (b) switchboards; (c) two condensers and pumps. See 
"Official Notices " September 12th. ; 


Spain.—September 29th. The Public Works Depart- 
ment, Madrid, wants offers for concession of an electric tramway 
between Vigo and Bayonne. 


Spain.—September 30th. Spanish Post aud Telegraph 
Department: supply and lay ing cf submarine telegraph cable 
between the Spanish possession of Fernando Po and the German 
possession of the Kameroons, 


Spain.— October 6th. Tenders are being invited until 
October 6th by the municipal authorities of Hulscar (province of 
Granada) for the concession for the electric lighting of the town 
during a period of 25 years. Tenders are to be sent to El 
Secretario del Ayuntamiento de Hulscar whence particulars may be 


obtained. 
St. Petersburg.— November Ist (14th) The T.C. 


invites tenders for the reconstruction of the three town tramway 
lines, hitherto worked by borse traction, with e'ectrical powcr, and 
the construction of an electric station. The terms of the ten der, 
also application forms with particulars, will be sent free at 
once either by post or wire. The last date for the production 
of projects and offers is as above, and applicatiors should be 
addressed: Stadt Amt, St. Petersburg, Russia. 


Stal) bridge.— October 18th. The Stalybridge, Hyde 
and Dukinfield Electricity Board invites tenders for Lancashire 
boilers, economisers, condenser and pumps, piping, crane, &c. See 
“Official Notices " September 10th. 


Swindon.—October 4th. Section A.— Station lighting, 
aud motor wiring; Section B.— Testing instruments and accessories. 
Bee “Official Notices" September 19th. 


Swindon.—October 7th. Installations for consumers’ 
premises for the T.C. See “ Official Notices" September 19th. 


Tien- Tsin, — November 80th. The Municipal 
Secretary at Tien-Tsin is calling for proposals for the lighting of 
17 cor cessions by electricity. See this column for August 

5th. 


West Ham, — October 7th. Forty-six lighting and 
traction poles. Bee “Official Notices ” September 19th. 


Wigan,—October 20th. (a) Electrical cquipment of a 
short length of new tramway and a portion of the existirg line; (b) 
construction of same; (c) 18 bogie cars, doublc-deck, four motor. 
Bee “ Official Notices " to-day. 


CLOSED. 
Belgium.—Tenders were lately invited for the supply 


of the machinery and apparatus necessary for an electric lichtiny 
and power transmission plant in the new Construction Arsenal at 
Longue Rue d'Argile, Antwerp. The following are the tenders 
received :—Rue d'Argile, à Anvers: Société des applications de 
Velectricité (W. Dierman et Cie.), Herstal, 60,000 fr.; Compagnie 
International’ d'clectricité, Lit ge, 64,120 fr. or 64,633 fr. or 66,283 fr.; 
Société Electricité et Hydraulique, Charleroi, 67,555 fr.; Compagnie 
Auxiliaire — d'Electricitéó, Brussels, 72,816 fr. or 72,316 fr.; 
Ateliers Jaspar, Liège, 76,260 fr. or 82,260 fr.; Elektricitäts 
Aktiengeselleebaft (Schuckert et Cir, Belgian branch), 
Brussels, 76,775 fr.; Maison Beer, Jemeppo-sur-Meufe, 91,140 fr. 
or 89,640 fr.; MM. Dutry-Colson, Gand, 91,845 fr.; Socicté Belge 
7 EE Brussele, 92,000 fr, and La Société du Phœnix, Gand 
, r, 


" Bexley.— The Hart Accumulator Company has secured 
e; contract from the U.D.C. for the supply of a storage battery at 
the electricity station. poe j d 


Gillingham.—The following tenders for machinery, 
mains and extension to the Gillingham Electric Lighting Works 
eraty acquired by the D.C. from the Chatham and District 
: ectric Lighting Company) have been accepted by the Council, on 
he report of their electrical engineer, Mr. W. H. Trentham :— 


ERO Wilcox (boiler) .. s3 ee ee .. kae 
ritish Westinghouse Compan „35 „49825 
British Thomson-Houston Company T ee ve 6,458 
ee cc 22 no ç ee ee ee ee 1.214 
Henley's Telegraph Works „ ae ee 6,716 
Messrs. James Carrick & Son ae Aue. cae Taw’ MS 


Mr. H. Harris (buildings) ees vee 2,870 


g 
Glasgow.—Messrs. Browett, Lindley & Co, Ltd., have 
booked the order for threo 400-gw. sets for the Scottish Co-opera- 
tive Wholesale Society, Ltd., Glasgow, and they have sub-let the 
dynamo portion to Messrs. Crompton & Co., Ltd. 


Hampstead.—The M.B.C. of Hampstead has accepted 
the offer of Messrs. T. Parker & Co., Ltd., of Wolverhampton, for a 
dynamo for direct coupling to a 100-E. . Willans engine. 


Ipswich.—The T.C. last week accepted tenders for the 
electric light and tramways power station plant. The A.E.G., of 
Berlin, will supply the dynamos, and the engines will ba of Mesera. 
Reavell & Co.'s make, the price of this part of the undertaking 
being £6,564. Tke time given is 28 weeke. The Tudor Company 
is to supply a battery for £1,256, and to maintain it for five years at 
£83 per annum; time, 12 weeks. Messrs. Ransomes & Rapier, 
Limited, will furnish the traveller for the engine room at £350, in 
18 weeks. The cables are to be supplied by Messrs. Johnson and 
Phillips for £12,901 in 40 weeks. The permanent way and track 
work has been given to Dick, Kerr & Co., at £41,220, witha 
condition tbat English rails shall be used; time, six months. The 
arc lamp tendera have not been settled yet, pending further con- 
sideration of tte advisability of lighting the streets with arcs. The 
buildings contract was placed with Mr. S. A. Kenny, of Ipswicb, at 
£26,948. Messrs. Kennedy & Jenkin are the consultir g engineers. 


South Wales.—The South Wales Power Company has 
decided to instal two Bruce Pcebles dynamos for direct coupling to 
360-H. P. Willans engines. 


Stretford. — The D.C. has accepted tendera in 
connection with the proposed electricity works as follows:— 


Chatteris Engineering Company, for travelling crane - . £145 
Claytcn, Son & Co., steel work for roof, ce. ba vi .. 1,783 


FORTHCOMING EVENTS. 


Monday, October 13th. — Institute of Marine: Engineers 
" Standardising of Pipe Flanges and Flanged Fittings, 
by Mr. J. R. Ruthven. | 


SMOKE PRODUCTION. 


BrronE tbe recent growth of the water-tube boiler, the smoke 
question bad begun to assume much less proportions in London. 
Now, however, smoke ia rampant once more. The modern type of 
water-tabe boiler is one that bad its origin in the hard coal district 
of the United States. The hard coal of Pennsylvania is an absolute 
anthracite; or, if there is any hydrocarbon in it, the quantity is so 
small that it cannot be perceived when the fuel is burned. It is 
not possible to make smoke with this coal. All its heat is genc- 
rated at once, and a water-tube boiler is a suitable boiler in which 
to use such coal. 

This boiler was introduced into this country with no provision 
whatever to fit it for a different kind of coal. It was made and set 
exactly as in America, and apparently no scientific or practical 
knowledge was brought to bear upon its treatment. The water-tube 
idea, with its tabes of small diameter, carried half-thinking 
theorists away. When the errors of their ways were made obvious 
in smoke, the fresh position was taken up that bituminous fuels 
could not possibly give areturn from their hydrocarbon con- 
etituents, and were therefore so much inferior to Welsh coal that 
the latter were, in reality, cheaper. The knowledge! had not then 
become public that in a large station it was cheaper to pay an occa- 
sional £100 as a smoke fine than to use Welsh coal at ita enhanced 
price above bituminous, and there was no Richmond in the field. 

All knowledge of the Keyham and the Wigan coal trials was cor- 
veniently ignored. It is as easy to burn bituminous fuel without 
smoke and with a commercial economy far superior to the results 
of the best Welsh, as it is to burn a paraffin lamp clearly, 

No one attempts to burn a lamp without proper appliances. It 
is only theoretical engineers who attempt to burn bituminous fuel 
by means that are absolutely opposed to the chemical and physical 
laws which they were supposed to have learned at college. 

In no electric light or power station where these boilers 
are worked on American lines is there anything but trouble 
in respect of smoke, or expense in respect of unnecessarily 
dear fuel to minimise the nuisance. Once set and connected 
up, a water-tube boiler is a costly thing to reset, and the time 
necer&ary to make radical alterations is considerable, and 
on this account barsh prosecutions are to be deprecated. At the 


Fame time, it is asking too much that London should be fouled and 


disfigured to save expense tothose eugineers who have been so lax 
or so unfortunate as to fall under the influence of the unthinking 
introduction of American methods. The Lancashire boiler is often 


held up as a better boiler to employ because in it smoke can be pre- 


vented. 
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It is true that the Lancashire boiler with its customary furnace 
arrangement is very many times superior to its rival, when this also 
is arranged in the customary American fashion. But it must be 
admitted that the water-tube boiler can be made far more certainly 
smokeless than the internally fired boiler. 

Even in the United States, outside the hard coal region, the 
water-tube boiler, set in what we call American fashion, and probably 
the Westerners call down-East fashion, isan inveterate smoker with 
American soft or bituminous fuel, and some American cities— 
St. Louis, we believe, in particular—have local laws relating to the 
smoke nuisance that have been enforced with some severity. 

The production of smoke is absolutely unnecessary, if prevention 
is undertaken when it should be, namely, before the boilers are 
erected. After boilers are wrongly placed, something can be done 
to ameliorate their behaviour—by mechanical stokers, for example, 
though perfect combustion is difficult to secure where the basis of 
the arrangement is at fault. It is not that a badly set boiler cannot 
sometimes be cured cf smoking. There are often ways of doing £0, 
but at the cost of the most wasteful coal combustion, and there is 
always a natural temptation to so arrange matters that these periods 
of wastefulness shall occur under the cloud of night. Darkness is 
favourable to fuel economy in a badly arranged furnace. What is 
wanted is economy with daylight, and when the public learn that 
this is possible, they may demand it. The common belief that what 
answers in one country will answer in another accounts for the 
many failures on either side of the Atlantic of apparatus that does 
well onthe other. Unfortunately, Americans are, more than most 
people, tied to their own methods, and will not see that these are 


. unsuited to other conditione. Boiler makers can hardly be blamed. 


Their business is chiefly to make and sell boilers. The fault is with 
those engineers who have not insisted upon the boiler makers 
guaranteeing to put their goods to work smokelessly and econc- 
mically, or who have not seen to the matter for themselves. Know- 
ledge of chemical Jaws is surely sufficient to-day to enable the 
demand to be made that engineers, above all others, should be 
familiar with euch of them a3 lie at the very basis of the whole 
fabric of power engineering, in place of weakly shielding them- 
selves behind the faulty practices imported from other conditions. 


W. H. B. 


NOTES. 


Union is ——?—'The American trades unionist is being 
met with in the electric wiring business of Chicago, but, judging by 
some remarks which appeared in a recent issue of the Jl'estern 
Electrician, his tactics are not quite so well known over there as 
they are on this side of the briny. Our contemporary, a few 
months ago, in discu:sing the relation of electrical workera and 
gasfitters in installing piping for interior wiring, presumably not 
knowing of the trouble that 1 as frequently arisen here, remarked, 
“ If the gasfitters are correct in principle, why cannct the carpenters 
step in and say the wireman must not bore a bole in a joist?” This 
was, we are told, an assumed “case of such extravagance that its 
absurdity would be patent to all.“ But our contemporary has now 
come across the real thing, and belabours the unions accordingly. 
It seems that a strike was called in tke cew Marshall Field retail 
building, in Chicago, which was the upshot of a contention between 
the members of two loving brotherhoods, viz, the Brotherhood «f 
Carpenters and Joiners and the Brotherhood of Electrical Workers, 
as to wbich organisation has the right to put up moulding covering 
electric wires in buildings. We agree with our exchange that it isa 
thousand pities that such entirely unnecesrary contentions as this 
should be allowed to interfere with needful industrial operations. 
It is but mere common sense that a wireman should be permitted to 
do his own work, which, of course, must include putting up the 
mouldings, and if only unions would content themselves with look- 
ing after what are really their members’ interests, instead of 
inaulging in there petty interferences and squabbles, it would be 
better for all concerned, unless, perchance, it be that, asa result cf 
this internecine warfare, they cut each other's tbroate, and so leave 
the employer unmolested. 


Education by Correspondence.—Special winter courses 
in various sections of electrical and mechanical engineering science 
have been organised by Prof. Jamieson, of Glasgow. Those who 
wish to study engineering, but are unable to attend classes, should 
find this system very useful; it has attained remarkable popularity 
m America. Particulars will be found in our advertisement pages. 


Electricity Supply Statisties.— The Board of Trade 
has issued returns of the capital expenditure, profits, and other 
details relating to ihe working of electricity supply undertakings 
both by companies and by local authorities during the year 1900. 
The total number of authorised companies supplying electricity in 
the United Kingdom was 47, of which 16 were in London. It 
appears that the total capital authoriged at the end of the year" 
was £10,744,944; the “total called up at the end of the year” was 
£7,619,466; while the !oan capital borrowed was £3,180,680. The 
total expended at the end of the year was £10,954,188. The total 
receipts during the year were £1,383,779; and the net profit for the 
year is given as £221,880. The return of undertakings belonging 


to local authorities shows that they number 165, of which 12 are 
in London. In most eases the figures are brought down to March 
31st, 1901. The total capital expended by local authorities was 


£14,943,122, and the receipts for the year £1,661,760. The gross 


profit, before providing for interest, sinking fund, &c.," is given 
as £601,032 ; and the profit, “after deducting expenditure on main- 
tenance and interest on l:ans," as £206,453, but "after providing 
for interest, sinking fund, &c ," there remains a loss of £102,931, 


A Misconception.—A curious incident has occurred in 
connection with cur description of the Omzigraph" in a recent 
issue. On the same page, and partly overlapping the illustration of 
that apparatus, was a figure showing the Travelling Lamp” of 
Messrs. Laurie. In a recent number of La Energia Electrica wa 
find a note regarding the Omnigraph, accompanied by bth thess 
figures, just as they appeared in our page; no mention is made of 
the travelling lamp, and the readers of La Energia have pro. 
bably been considerably worried by the endeavour to trace tho 
connection. : 


Electricity in the Navy.—It has been decided by the 
Admiralty to adopt the parallel system of running dynamos on 
board Navy ships, and that the voltage at dynamo terminals will 
in future be 105 volta. 


Cables in War Time.—lJord Reay, the President of 
the Institute of International Law, bas provided the Brussels 
correspondent of the Morning Post with the text of the resolutions 
passed on Tuesday by the Institute respecting submarine cables iù 
time of war. They are as follows: — 

"]. The submarine cable connecting two neutral territories is 
inviolable. 

" 2. The cable connecting the territories of two belligerents, or two 
portions of the territory of one of the belligerents, may be cut any- 
where except in the territorial sea, or in the neutralised water 
dependent on a neutral territory (neutralised by treaty or by 
aa conformable with Article 4 of the resolution of Paris, 
1894). i 

“3. The cable connecting a neutral territory with the territory of 
one of the belligerents may in no case be cut in the territory or 
neutralised cea dependent on a neutral territory. In the open sea 
such a cable may only be cut if there is an effective blockade and in 
the limits of the line of blockade. This-cable may always be cut 
in the territory and in the territorial sea of the enemy up to a dis- 
tance of 4 miles from the ‘laisse’ of the low tide. 

„4. The liberty given to a neutral State to transmit telegrams 
may not degenerate into a disloyal and manifest assistance of war 
given to one of the belligerent parties.” 


English-French Telephones.—A Parliamentary paper 
has just been published containing the convention regulating the 
telephone service between Great Britain and France, which was 


signed at Parison July 29th of this year. The convention, which. 


is signed by Sir Edmund Monson and M. Delcaseè, consists of 14 
articles fixing the unit adopted for the collection of charges and 
duration of communications—a conversation of three minutes— 
the scale of charges, and the duties of the two administrations to 
whom will be entrusted the erection and conduct of the telephones. 


Personal.—Mr. A. W. Ackermann, A. M. I. C. E., M. S. I., 


who has been practising as an engineer and architect in Cape 
Colony for 26 years, the last six being in partnership with Mr. W. 
Adamson, as Messrs. Ackermann & Adamson, has just -dissolved 
partnership, and is returning to England for some time. His 
business address is now 47, Victoria Street, Westminster, 8.W. 

The Dundee Advertiser saya that Mr. George Balfour, of Mesers. 
Lowden Bros. & Co., Dundee, has been offered, and has accepted, 
an appointment with an eminent firm of electrical, mechanical, and 
civil engineers in London, at a salary of £1000 per annum. Mr. 
Balfour is at present consulting engineer for the electric lighting 
of Broughty Ferry. 


Appointments Vacant, —A junior assistant is wanted 
at Hanley electricity works, at £100 per annum; the Croydon 
County Polytechnic has a vacancy for the post of the head of the 
Department of Electrical Engineering; an assistant engineer 18 
wanted at Luton Electricity Works at 28s. per week; a shift engi- 


neer for Paisley at 35s. per weeki; engineer in charge at Wim- ` 


bledon at £78; and a shift engineer for Southport. See “ Official 
Notices " to-day. 


" 


THE CENTRAL STATION ENGINEER. 


Mr. A. P. DrYBURGH, of Bradford, has been appointed chief 
assistant electrical engineer to the Dewsbury Corporation. 

On September 23rd Mr. Frank SCHOFIELD, clerk to the Btaly- 
bridge, Hyde, Mossley and Dakinfield Tramways and El ¢tricity 
Board, was presented by the officials and staff engaged on this 
scheme with an oak writing table, on the occasion of his marriage. 
Mr. Arr. H. Gispings, the Board's consulting engineer, made the 
presentation on behalf of the stafi.. 
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NEW COMPANIES REGISTERED. 


W. T. Skeiding & Co., Ltd. (74,817.)— This company was 
registered on September 81h, with a capital of £10,000 in £1 shares, to carry on 
the business of electrical installation and general engineers, mechanical 
engineers, metal workers, manufacturers of electrical fittings, apparatus and 
machinery, manufacturers of forgings, castings, and apparatus for electric 
lighting, power transmission ard other purposes, &c. The first subscribers 
(each with one share) are: R. Moore, managing clerk, Collis Street, Amblecote, 
Staffs.; Miss M. A. Moore, Collis Street, Amblecote; A. Homfray, solicitor, 
Brierley Hill; W. J. Cartwright, clerk, 'Palbot Street, Brierley Hill; Mrs. A. B. 
Cartwright, Talbot Street, Brierley Hill; Miss M. Walker, High Street, Crad'ey 
Heath, Staffs. ; and H. Thorneycroft, agent, High Street, Cradley Heath. No 
initial public issue. The number of directors is not to be less than two nor 
more than three; the firstare W. T, &kelding and G, W. W, Adams; qualfi- 


cation, £250. 

Burn's Patent Tram Car Lifeguard Syndicate, Limited 
(71,850).—This company was registered on September 12th, with a capital of 
£2,000in £1 shares, to acquire the benefit of all patents cbtained by, or on 
behalf of R. B. Burn, in respect of a safety guard for electric tramcars and the 
like, to manufacture and des] in such guards, and to carry on the business of 
ironfounders, electrical and general engineere, smiths, &c, The first subscribers 
(esch with one share) are :—R. S. Burn, 16. Caroline Street, Hull, J. A. Brown, 
Ashburnham, Newington, Hull, bank manager; H. Colbeck, 955, Anlaby Road, 
Hull, solicitor; J. W. Powell, Milton House, Hull, valuer; J. E. Walker, 18, 
Linnaens Street, Hull, chartered accountant; J. Wateon, £01, Anlaby Road, 
Hull, surveyor; and C. Colbeck, 225, Aulaby Road, Hull, gentleman. No 
initial public issue. The number of directors is not to be less than five nor 
more than ten; the first are R. S. Burn, J. A. Brown, H. Colbeck, J. W. Powell, 
J. E. Walker, and J. Watson; qualification, 100 shares. Registered c ffice, 12, 


Bowlalley Lane, Hull. 


British Prometheus Co., Ltd. (74,889).—This company was 
registered on September 17th, with a capital of £4,000 in £1 shares, to acquire 
certain patents relating to improvements in electrical resistances and in the 
manufacture thereof, and in electric cooking, frying or roasting apparatus and 
piping Bible to adopt an agreement with L. M. Waterhouse, and to carry 
on the business of manufacturers of and dealers in electrical heating and cook- 
ing apparatus and accessories, manufacturers of electrical apparatus, fittings, 
machinery and accessories, &o. The first subscribers (each with one share) 
are:— H. Skipworth, 41, Lithos Read, Hampstead, N.W., electrical engineer; 
R. Crampton, 110, Cannon Street, E.C., engineer; T. W. Harvey, 18, Blewitt's 
Cottages, Rainham, Essex; E. Sheppard, 76, York Road, Southend, electrical 
engineer; C. E. Gunner, Elmbank, Kemble Road, Croydon, electrical engineer; 
G. H. Collins, Weybourne, Cbatham Road, Kingston, engineer; and J. D. 
Morrison, 9, Chestnut Road, Kingston, clerk, No initial public issue. L. M. 
Waterhouse & Co. are the first managers. 


. Bray, Markham & Reiss, Ltd. (74,871).—This company was 
registered on September 15th, with a capital of £6,0C0 in £1 shares, to carry 
on the business of electrical engineers, contractors, manufacturers, &c, The 
first sabecribers (each with one share) are :—E. N. Bray, Manor House, Shere, 
Surrey, electrical SD ae F. R. Markham, Morland, Penrith, Cumberland, 
electrical engineer; F. E. Reiss, &wyncombe, Henley-on-Thames, elcctiical 
engineer; 8, E. A. Reiss. Bwyncombe, Henley-on-Thames, gentleman; 
F. Markham, Morland, Penrith, Cumberland, J.P. ; R. M. Bray, Manor House, 
Shere, Surrey, K. C.; and C. F. Lloyd, 4, Crown Cfrice Row, Temple, barrister, 
No initial public issue. The number of directors is not to be less than two nor 
more than five; the first are E. N. Bray, F. R. Markham, and F. E. Reiss; 
guslifcaticn, £200; remuneration, £150 each per annum. 


e 


OFFICIAL. RETURNS OF ELECTRICAL 
COMPANIES. 


Neweastle-upon-Tyne Electric Supply Co., Lid., (27,997).— 
Particulars of mortgages and charges. On September 4th this company regis- 
tered £8,400 debentures (84 of £100 cach), being part of a series created on 
October 8rd, 1901, to cecuie a total tum of 4250, C00. Property charges: the 
undertaking and rperty of the company, present and future, including 
uncalled capital. "lherea&'e no tiustees. Total amcunt previously issued of 
fame series, £127,8C0. i . 

Siemens Bros. & Co., Ltd., (14,777 C).—This company's 
annual return was filed on June 12th, when the entire cepital of £600,(00 in 
120,000 shares of £5 cach bad been taken up and paid for in full, Mortgages 
and charges, £150,000. 

Mexico Electric Tramways, Limited (56,932).—This com- 
pany s aunual return was filed on July nåd, when the entire capital of £1,0€0,000 
in 500,000 ordinary and 500,000 preference shares of £t each had been taken up. 
£l per share has been called vp on the preference, resultirg in the receipt of 
£000,000. £500,000 is considered ab paid on the ordinary shares, Mortgages and 
charges, £4 000. 

Langdon-Davies Motor Company, Limited (55,830).—This 
compavy’s annual return was filed on August 14th, when 16,100 preference and 
49,274 ordinary shares were taken up out of a ncminal capital of £70,000 in 

000 preference and £0,000 ordinary shares of I each. £1 per share bas been 
called up on 17,007 shares, resulting in the receipt of £17,907, 447, 407 is con- 
tidered as raid, Mortgages and charges, ^il. 


————— SR 


f 


CITY NOTES. 


Willans & Robinson, Limited. 


THE directors’ report which comes before the meeting at Rugby on 
October 1st says tk at the accounts for the half-year ended June 
30th, 1902, show that after writing off as depreciation of plant, 
&c., the sum of £4,804 4s. 10d., and paying interest upon debenture 
stock, the balance to tke credit of profit and loss account at the end 
of the balf-year (including £7,035 11s. 2d. brought forward) is 
£33,449 138. d. Ont of this the directors propose that dividends 
be paid at the rate of 6 per cent. per annum upon the preference 
shares, and 10 per cent. per anvum spon the ordinary shares, 
amounting in all to £26,666 8s. The amount payable to directors 
m accordance with the articles of association, and with the resolu- 
tion of October 2nd, 1901, is £919 7s. 2d., leaving an available 


balance of £5,863 18s. 7d. From this the directors propose to carry 
£475 to the reserve fund, in acoordance with Article 112 of the 
articles of association, leaving a balance of £5,388 18s. 7d. to: be 
carried forward. The directors are glad to state that since the date 
of their last report the Admiralty has ordered Niclausse boilers for 
two more first class cruisers (H.M.S. Carnarvon and Devonshire), 
making four of this class in all, and me re recently, Niclausce boilers 
for a new battleship bave been ordered, thus bearing out the prc- 
viously-expretsed expectation that tbe merits of the boiler must 
soon receive fuller reccgnition. All these boilers, aggregating 
(with those of two small vessels not included in the above) about 
100,000 K. P., are being constructed under license from this com - 
pany, pending the eompletion of the new boiler works at Queen's 
Ferry. In the directors’ report, issued 12 montbs ago, it was 
pointed out that after certain writiogs off, there remained in the 
there premiums account the sum of £3,$91 14e. lOd. Other later 
receipts from the same rource raised the tctal sum disposable to 
£40,052 14s. 10d. Of thie, £20,000 was carried to the reserve fund 
in the second half of 1901, ana the fc llowing further accounts have 
been written off against the balance, viz., £7,431 14s., cxpenses of 
the late issues of shares and debenture stock, including the £5,000 
given as a bonus on the old stock paid off, this being the condition 
of repayment; £193 11s. 6d., a small amount standing against 
tome old experiments in connection with the Niclausse boiler; 
£2,000, on acccunt of experimental work upon gas engines (which 
promises very favourable results); £1,€50 93, the final charges in 
connection with ihe removal from Thames Ditton, which is now 
complete; £2,504 5s. 5d., special Exhibition expenses; and a sum of 
£1,961 14s. 9d., being the ccst to the company of a very unusual 
and extraordinary accident in an elcctric light station, which 
causcd the entire destruction cf a valuable engine, an occurrence 60 
unprecedented and exceptional ae, in the cpinion of the directors, 
to justify its being paid for out of the fund. A balance of 
£4,311 Os. 2d. remains to be carried forward. The fire insurance 
fund of £25,000, required to be established by the new trust deed, 
which in tbe directors’ opinion amply safeguards the company 
against fire risks, bas been formed from the old debenture sinking 
fund and fire insurar ce fund. 


Dick, Kerr & Co., Ltd. 


Tue report for the 12 months ended June 30th last, to be sub- 
mitted to the meeting on the 29th inst., states that the profits 
earned duriog the 12 months amount to £103,758. Out of this bad 
to be paid debenture and loan interest and trustees’ fees, and there 
has been reserved the tum required to provide for the premium 
payable on the redemption of the present debenture stock. These 
absorb £6,683, leaving a balance of £97,074, to which must be added 
the protits brought forward from last year, viz, £27,793, making 
a total of £124,868, which it ia proposed to appropriate as follows: 
In pay ment of a dividend of 5 per cent. per annum on the pre- 
ference share capital, £6,000 (the proportion of this dividend to 
December 31st, 1901, has already been paid); to carry one-tifth of 
the remaining profits to reserve fund as required by Clause 24 of 
the trust deed securing the debentures, £18,215; further sum to 
this reeerve, £21,785, making £40,000; to pay a dividend of 10 per 
cent. and a bonus of 20 per cent. on the ordinary share capital, 
which will be about £48,000; to carry forward the balance of 
£30,868. Since the last report important contracts have been 
carried out for the construction and equipment of ceveral electric 
tramways both at home and abroad ; and these various works have 
given satisfaction to the company’s clients, The resolutions for 
acquiring the shares of the English Electric Manufacturing Com- 
pany, Ltd., which were set out in the circular of July 21st last, were 
duly passed, and the exchange of the shares will be carried out in 


due cource. Steps will be taken to acquire the few outstanding. 


shares, and arrangements will be made with the debenture holders 
of both companies at an early date. 


Official Announcements re Companies. 


At the end of three months the following companies are to be 
struck off the register, unless good cause is shown to the 


contrary :— 


Adams Electrical Generator Co., Ltd. 

British Electric Railways, Ltd. 

H. & H. Accumulator Syndicate, Ltd. 

Hawley Smokeless Economiser Furnace Co., Ltd, 

Middlesex and Hertford Electric Lighting and Power Co., Ltd. 
Seaside Electric Laundry Co., Ltd. 

Smoke Preventer and Fuel Ecoromieer, Ltd. 


Volt Electrical Co., Ltd. 
West of England Electric Installation Co., Ltd, 


World Gas and Electric Syndicate, Ltd. 


Calcutta Electric Supply Corporation. — The 
directors have declared an interim dividend for the half-year ended 
June 30th last at the rate of 6 per cent. per annum, payable on 
November 15th next. 


Stock Exchange Notices.—Application has been made 
to the Committee to appoint a special settling day in: Colombo 
Electric Tramways and Lighting Company, Limited—£120,000 
5 per cert. first mortgage debenture stock. The Committee has 
appointed Wednesday, October 1st, a special settling day in Isle 
of Thanet Electric Tramways and Lighting Company, Ltd.— 
£150,000 4 per cent. debenture stcck, and has ordered the same to be 
quoted in the Official. List. 
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Folkestone Electricity Supply Co.—The directors 
have declared an interim dividend at the rate of 4 per cent. per 


annum on the ordinary shares in respect of the half-year ended 
June 30th last. 


Direct Spanish Telegraph Co.—Dividend at ihe rate 
of 10 per cent. per annum on the pref. sharee, and an interim divi- 
dend at the rate of 4 per cent., free of income-tax on the ordinary 


ehares, both for the half-year ended June 30th, 1902, and payable 
on October 1st, 1902, 


TRAFFIC RECEIPTS. 


Receipts for . 


Miles 
open. 


Company. 


— ee 


| i i ME 
‘ne Inc. or , Inc. or This Last 
Am'nt. dec.“ e dec.“ year. year. 


a | — - 


Glasgow Corp. Trys, .. „, 20 12,986 —1,022 192,475 — 8,933 
Liverpool Overhead Ry. „„ 91 1,811 — 51 19,832 — 1,199 
Newcastle Corp. Trys. .. | — =o 

i 


£ 2 4 ! £ i 
Blackburn or Trys. .. Sept. 19 755 + 8 21,834 4 8,744 122 | E: 
N and Fleetwood; ,, 20 1,144 4196 16,18 — 536 77 7 
Bristol Trys. & Car. Co. „ 19 4,820 4691 — — 28 28 
British Elec. Trac. Co, :— | 
Devon port.. „ 12 [00] +50 159989 4 508 5 5 
Dudley—Stourbridge.. „, 12 M1 4130 27.555 + 3,583 18] 1 
Gateshead "m 0 0» 12 871 +249 286,893 + 4,597 
Gravesend T aci 12 231 — 1,253 dj — 
Greenock—Pt.Gla:gow | ,, 12 600 48364 18,474 411,237 7 7 
Hartlepool F ea "aas dd 207 +24 9,507 + 1,182 6 4 
Kidderminster .. e 2 158 4 18 4,688 4 12 4 4 
Merthyr .. T i. oe d 201 — 83 7,452 — 1,380 8 8 
Middleton $5 Wc. pl Bud — 7,198 — & — 
Oldham—Asbton » 12 631 7200 10,301 + ¢61 8 8 
Poole ee oe e. , 12 B58 + 82 90,578 — 1:8 8 
Potterles ES „ 12 1.628 7140 (3,472 + 2,009 28 
Southport ha ic 4 LD B38 7120 9,582 + 3,896 6 
South Staffordshire. » 12 716 —166 28,95 — 261 211 22 
Swansea .. m wail p 18 66 — 6 17,4609 + 1,118 5 b 
Taunton ., à » 12 77 = 31 — 159 1 — 
Tynemouth  .. oe n 12 420 7108 11,056 + 1,288 
olverhampton Dist. „ 12 830 +215 6,971 + 4,604 10 2 
Rothosay.. Và T 12 201 4 66 1000 + 800 — — 
Weston-super-Mare.. „ 10 289 — 4.618 — 22 — 
Central London Railway. „ 20 6,824 4481 75,387 + 6,246 6 6 
City and 8. London Ry. „„ 21 2851 4811 89,216 710.945 | 43 
Doncaster Corp. Trys. .. — — — 716 — — 
Dover Corporation Trys. » 20 251 — $ 8531 + 180 8 8 
Dublin United Trys. .. „ 19 4,708 7186 (0,869 +  1C5 46 | 46 
East Ham Tramways .. » 20 526 71381 — — 85 4 
35 = 


— 
«J 
Lan 
a 
Am 


* Compared with the corresponding period of 1901. 


STOCKS AND SHARES. 


Wednesday Evening. 


DEPRESSION still characterises the markets of the Stock Exchange, 
and the tendency all round the House is disposed to lower prices, 
Consols are fluctuating to an unusual extent, and the renewed flat- 
ness of American rails increases the apprehensions which are gain- 
ing ground as to the financial stability of Wall Street and its 
“bosses.” Home railway securities of almost every class are again 


eteeped in pessimism, while business in industrial shares is more or. 


less stayed pending developments in the banking worlds of both 
hemispheres. Nor do the mining markets add any strength to the 
general note of dulness, and the incidence of the new nineteen-day 
account is regarded with all the traditional dislike inseparable to 
these lengthy settlements. Moreover, the reported fresh taxation 
of the Transvaal is being used as a lever to depress prices. On the 
other band, investors are not selling their securities. The electricity 
supply and the telegraph se:tions show tbis clearly enough, for 
prices in both are well maintained, and what is still more satisfac- 
tory, the dealers in the former market are far from complaining of 
any lack of business. 

Several of the provincial electric lighting companies are making 
their dividend announcements, and this, perhaps, accounts in some 
degree for the improvement in this department to which attention 
was directed a fortnightago. The Folkestone Electricity Supply 
is about to distribute an interim dividend at the rate of 4 per cent. 


per amum, aud the price of the shares is 6, the 43 per cent. 


Debenture stock being 1034, and a cheap investment. There is a 


mere bagatelle of the stock, £50,000 to be-exa:t, so that to pay the 


annusl interest, only £2,250 is required. Urban Electrics are £3 


for Ordinary and Preference: there is a call pending in each case. 


Hove Electrics keep at 74, while Oxford Ordinary are 54 cx divi- 
dend, and the 4 per cent. Debenture Stock is par. Bournemouth 
and Poole Ordinary and Preference are 123 aud 10 respectively, 
the former carrying its dividend at the time of writing. 


Brush shares continue dull, and this week it is the turn of the 
Preference to decline. The weakness may be due in some degree 
to few sales which have been made by people who did not exchenge 
their shares for British Electric Tractions. Blackheath and Green. 
wich, amongst the lower-priced shares, show a samall recovery, and 
are talked better. It is said that the company is doing much better, 
but the tip, let it be pointed out, is only a market one. London 
Electric Preference have moved up }, and are again at a fraction 
Over par, | 


` 


In the list of “ heavy ” electricity supply shares there is nota - 


single alteration to quote, but business, as mentioned above, is fairly 
good, and the trade moves in botn buying and selling directions, 
so that the market keeps in a remarkably healthy atate. 


Bay ing orders are in a majority so far as the Mircellaneous List 
is concerned, although quotations are practically unchanged. 
Nevertheless, General Electric Preference commanded 10§, nnd 
India-Rubber shares 21}, both prices being over the medium, 
British Alaminium Preference, howeyer, are weak, and have lost 
10s, while a seller of Cromptons the other day was unable to get 
more than 24, the lowest quoted price, for his shares. Willans and 
Robinson Ordinary are steady at 93. tLe dividend declaration of 
10 per cent. not affecting the price of the shares. It was generally 
expected that the 10 per cent. rate would be maintained. The 
company’s report shows a balance of £33,499, besides an amount of 
£4,804, which is set apart for depreciation. British Insulated Wire 
Debenture stock is 102 to 105. Westinghouse’ Preference are a 
gocd market at 61, ard the Debenture stock stands at 104. 

In sympathy with the rest of the unhappy home railway market, 
Central Londons are a trifle easier, but there is no quotable change 
in the official prices. Great Northern & City Preferred "A" 
shares are a trifie harder, and the price is back again to 84. Metto. 
politan District has slipped Cown to 372, but Metropolitan Con 
solidated at 85 now standsat the highest price of the current twelve. 
month. It is whispered that part of the Yankee group which 
controls the District Company is not averte to pursuing a coune 
somewhat similar to that which they employed when they bought 
up District steck. At all events, those who took advantage of the 
suggestion to buy Mets which we ventured to offer a little while 
ago, need be in no hurry to secure their profit. 

A cloud of dense secrecy seems to hang over the arrangements 
with regard to the coming London to Brighton Electric Company, 
Those people who thought the scheme was dead have reckoned 
without their host, for we are able to state that active survey 


work will probably be started in about a week's time, and the 3. 


electric service to Brighton may, after all, turn into an accom- 
plished fact. : ; 

Globe Telegraph and Trust Ordinary have recovered from the 
eligbt dulness which beset them last week; but, apart from this 
improvement, and one of 10s. ia Great Northern shares, the telc- 
graph list is a little dull. Anglc-Americans are, of course, weaker 
upon the flatness which prevails in New York; we say of courte, 
only because the market always puts down the stocks under such 
circumstances, although any violent movements should naturally 
assist the company’s returns. There are, however, still several 
sellers of the Preferred stock in the market, and until a few more 
thousands of Anglo “B” are placed in surer hands the price is 
rot likely to recover. AS 

The upward movement in Telegraph Debenture stocks makes 
further progress. Halifax and Bermuda Cable Debentares are a 
point higher, attention having been directed to these by the appear- 
ance of the company's report mentioned last week. Weat Coast of 
America 4 per cent. Debentures are better to the same small extent, 
but thera will probably come a hardening of values all round when 
money matters grow more normal, and an all-round rise of five 
points, or thereabouts, is quite likely. Despite the low prizes of 
Console and kindred securities, there is a dearth of good 4 per cent. 
investments of the gilt-edged type, and how the telegraph depart- 
ment has stocks to meet this demand we detailed in tabulated form 
a week or two ago. 


Anglo-Argentine Trams are receiving a good deal of attention, 
and the price is Letter at 43. For this the dividend of 28. per 
share declared the other day is to some extent responsible, but the 
exchangegbility.of the shares into others of the Preference class 
next January has been brought into prominence the last few day’, 
and the rise helped thereby. There ie nothing new in these sorm, 
but apparently they have been overlooked, and their recognition 13 
causing the shares to be- favourably regarded by the public. 
London United Tramways issues are unaltered on tke week, but 
buyiog orders of Perth Electric (Western Australia) 5 per cent. 
Debenture stock has put the price to 103—104. Calcutta Trams 
are 71, and the traction market as a whole is only moderately busy. 
The same remark may be applied to the telephone section, where 
prices are all the same as they were when we last wrote. 
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SHARE LIST OF ELECTRIOAL OOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


ott à va 
s Quotation week ent ed 


Present AME Dividends for tation 
Issus. " | the last three years. Sent 17th. | Sept, 24th, Sept, Hth. 
i es. 1900. Il. | Highest) Lowes 
67,100 | African Direct Telegraph, b, 4 95 Debes. " "T o és iis we | 98 —102 98 —102 ese 
95,000 Amason Telegraph Co. s shares, Nos. 1 to 25,000 . - : à iat 4 391— R 2 
119 ‘7001 Amason Telegra h b y 4 Debs., Nos. 1 to 1,950 Bed. eee eee eee eee 70 — 80 70 — 80 os oe 
788, 840 Anglo-Am erican ph eee eee ees Stock 73/6 33 618. 47 — 50 47 n 50 aes 
3,105,580 Do. do. 6 9, Pe o. e ., 6 7 6 6 % | 92 — 94 | 91 — 93 93$ | 92 
srry Do. do. l Deferred see eee eee Btock £1 8. 5a. 28. 71— 8 74— 72 74 73 
44,000 Ohili Telephone, Nos. 1 to 44, 000 eee 0 aes tee 5 4 5 5 % 3à— 4 3 4 see 
4.888.300 Commercial Oable es 05e „ 100 8 8% 160 —170  |160 —170 — 
1,841,209 Do. Bterling 500 year 4 % Deb. Stock Red. Nas M 95 — 97 |95 — 97 96 
18,000 Ouba Telegraph eee 000 coe eee coe eee 10 7 % 44% 4 % 51— 64 51— 63 eee 
6,000 Do. ; 10 % Pref. eee eas eee eee [I eee 13 — 14 13 * 14 . 
12,931 | Direct Bpanish Telegraph ae. Xs 451 4 % | 2— 33 A- 3i - 
6,000 Do. do. 10 x Cum. Pref. .. sus see iss = 7— 8 7— 8 id 
80,7101 Direct United States Oable ... 20 | 38% | 88% | 34% | 103— 11 | 10§— 11 
e ** Beg. xy 100 | .. | «. | «. | 100-103 |100 —103 
,ono,non | Eastern Telegraph, Btock sus ivt de Btock| 7 7 7% |124 —129  |124 —129 1273 | 124 
1,955,565 Do. R Pref. . i 185 7 & : 90 — 93 90 — 93 924 | 90} 
1,534,046 Do. 4 95 Mort. Deb. Stock Red. " 108 —111  /|108 —111 ; 


000 | Rastern Extension, Australasia, and China Telegraph .. 10|7 4,17 $|7 % | 124— 129. | 121— 122 | 198 123 
Ho, Deb. Btook AR ITUR cet 107 —110 | 1084 | 108 


§90,0007 Do. 4 95 Deb. 
80,0007 Eastern and Bonth African. Telegraph, 4 X Mort. Deb. SAX .. | 99 —102 99 —102 iis T 
$00,000 Do. 4 95 Reg. Mt. Debs. (Mauritius Bub.) 1—8,000 | 25 | 101 —104% |101 —104 % 
180,37 | Globe Telegraph and Trust e 05 — 10 | 6E% | 54% | 54% | 91— 9j 94— 10 9$ | 98 
190,042 Do. 6 % Prei. eee eee [TI] ee 134— 13 181 — 132 e 
160,000 | Great Northern Telegraph, of 9 ‘ss 123 515 95 15 % | 26 — 27 26 — 27 
Halifax and Bermuda Oable, 44 1st Mort. Debe., ER m 
poo deepens Tagen. ile e Tonto deb] OL os | ne | eo [me (Ld 
100,000; don Pitino Bracilion Telegraph, 6% De eee eee eee eee eee 101 — 105 101 —105 * ee 
72,680 Montevideo inre Maen , Nos. "to $4,680 eee 23 TIT [ITI i- cree eee eee 
86,492 Do. do. Pref., Nos. 1 to 86,493 5 i "n t— 1 1 s: 
1,383,933 | National 3 Pref. Stack s ees ess ess 5 5 5 % 93 — 95 93 — 95 95 924 
1,966,667 Def. Stock  ..  .. tue us ..| 60 64 xd 55 — 57 | 56 — 57 67 | 55 | 
15,000 Do. 695, Onm. Ist Pre. 6 6 6 12 — 13 12 — 13 123 I 
15,000 Do. 6 V Oum. 2nd Pref. 6 6 6 11 — 12 ll — 12 
250,000 Do 5 % Non-cum. 8rd Pref., 1 to 250,000 b b b 43— . 53 4i— 5% 4H 
490,000] Do. 34 % Deb. Stock Red. vs “ae $3 8j 34 96 — 99 96 — 99 964 | .. 
600,000 4 Deb. Stock Red. [I] ee eee 4 4 102 —106 102 —106 eee { 
171,604 | Oriental Telephone and Elec., Nos. 1 to 171 paid 5 Y 6 6 i— 1 i— 1 - as 
100,0003) Pacific and European Tel., 4 Y Guar. Dehs., 1 to 1,000 ... oes TA . | 99 —102 99 —102 P 
11,889 Reuter’s eee eee eoo eee eee eee eee eee 5 V 5 y ^ b % ares 64— 7 oe eee | 
8,903 | Submarine Cables Trust iid 880 i ses sis sas . 110 —120 110 —120 : = 
58,000 | United River Plate Telephone E 7577 |7 95 48— 52 4$— 63 s m 
,000 Do. do. 5 55 Oum. bern. Nos. 1—40,000 [III sev soo 44— 5 — ee 
179,94710| © e do. 5% Debs. eee eve eee [II] 000 oe 101 —104 101 —104 eee 
15,609 | West African Telegraph, Shares * - - 3i— 4i 3)— 4 : ; 
80,008 | West ui^ of America, Nos. 1—30,000 and 53,001—53, 008 0 eee s i- 8 1— " i 
150,000] Do. do. 4 PY Debs, 1—1, 500 by Bras. Bub. Tel, ° —100 98 —101 i 
207,930 | Western Telegraph, Ltà., Nos. i- ,990 ... "Y sis 7 77 | 112— 124 | 112— 12] 12$ | 112 
"5.0007 Do do. 5 95 Debs. 2nd series, 1906 s es » .. |102 —105 |102 —105 7 
400,000 do. 4 Deb. Btock Bed. [IT eee 0 e ee 98 —101 98 —101 1003 1004 
West India and Panama Telegraph .. "M a bas Bie Bi. ł— 1 i 
34,563 . do. z do 6 Oum. lst Pref. ee [] "TII e 44— bi 4i— 51 . 
4,669 Do. do. do. 6 Oum. 2nd Pref. . eee 0 00 3 — 4 ; 3 — 4 "TT 
40.0001 Do. do do. 5 N Debs.. Nos. 1 to 1,808 99 — 102 99 —102 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.  ... 44. ie sé — | 1— 43 3 — | 4 | 
100,000 Do. 44% 1st Deb. Btock, Prov. Certs. | 100 .. |103 —106 |103 —106 | .. 
20,000 | Brompton & Kensington Elec. Lt. Bup., Ord., 1 to 20,000 5 6 % 6 v4 8 % 10 — 103 | 103— 1028 | 10;,| 104 
30,000 Do. do. 7 Y Oum. Pret... | 5 104— 102 | 10}— 105 
KN ONO VVT 5 9 9, 9 9, 10 9, 9 — 9 9 — 9 
70,000 do. de TA * Cum. Pref. m a iss és 54— 6 54— 5 511 54 
40,000 Do. do. “City Underteking * 4j % Cum. Pref. 85 s in id 54— 6 44— 514 
250,000 | Do: do. 4% Deb. <ia Red. 10 „ | ... 105 —107 105 —107 |106} 
44,436 TV MNA MR apply, Ora. es 5 6 Y 51 41 % 51— 5 51— 5 ws 
) 0097 Do. do. b Deb. Stoch Red. .. JBtock| . se: .. 109 —112 109 —112 
70,595 Oity of London Eiestris Lighting, Ord. 40,001 — 110,595... | 10 | 4 $ 0 $ 595| 9 — 10 9 — 10 
Do. 5 Oum. AM 1 to 40,000 . 10 | 6 6. —. | 124)— 184 | 124— 13 12i 
Do. Deb. Btock, Borip. (iss. at £115) ‘all paid ee ere we 123 —128 123 —128 8 
Do. ae 2nd Deb. Btock, Prov. Certs., all paid | 100 | ... .. |103 —106 |103 —106 l 
Oounty of Lond. & Brash Prov, Elec. Ltg., Ord. 1—40,000 | 10 | 4 $ 4 $ 4%} 8)— 94 | 88— 94 | 9 
do. 6 B Pret., L £g 10 | 6 6 — | L1Q— 123 | 114— 12 124 
Do. 44 Y Deb. Stock, Prov. Certa (all paid) Bd. ... | ... | .. ies — 111 —114 111 —114 113 
Edmundson’s ec. Corp. ep Ord. Shares eee eee eee b 6 y 4 7 y 4 7 % 61— 61 61— 62 63 
en do. : y^ Oum. Pref. eee eee ogee eee eee 6 — 63 6 — 64 61 
Eensingion and Eni nate Five —114 |104— 11 c i Wes 
" "m do. 4 ined dis eee [IJ dtes 101 cu eae | sea 
3 Blectric 8 T a g n dis 985 — 12— 21 1lj— 2 A 
88 a i 6 95 Pref. 8] i TT iis 4$— bł 4$ — "t 25 te 
a i It MED à Stock Rd. 10 i * " % ois m 99 96 — 99 974 | 906? 
uner- „ 17. 1 to 1 à — 163 153 — 16 16 15} 
s Mortgage Debentere Btook | -nn - 110 —115 110 up a | ia i 
De s viai i EE Bed. . “ee TU 99 —102 1013 
Notting Hill Electric Ligh e vee — 144 | 183-144 | .. 
Bt. James's petra) Mail Blostrie t, Ord. it r ia 4 8 15 — 16 15 — 16 
Do. 75 K Peet, 20,081 to 40,080 84— 93 84— 93 81 
Do. 2 . Wu Deb. Stock Red. 98 —101 98 —101 991 | ... 
RS d Market Elect. Bupply, | we . » 1g— 21 | 1@— 21 | .. ei 
do. Deb. ees "T ies TT TT 80 — 90 80 ams 90 vA 2 
South "London ver ge e 2 w 5 . , 24— 3 21— 3 zs j 
Do, "Paid 5 M 9 Pref. TT) b TIS eos — 6i 6 — 64 ve | Me 


* Bubject to Founders Shares. 555 reped PERIERE 
nlese otherwise stated all shares fully paid. i Dividends paid in deferred share warrants, profits being used capital, 
vee Dividends marked jare for à year, ee oi the latter part of one year and tbe frst part of the next = 
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for Ciorna ee week ply : 
n on 
Present NAME. base the last three years Rp Lt. Sept ath, Sept. Mth, 1968, 
1899. | 1900. | 1901 Highess, Lowest 
20,000 | British Aluminium 7 J, Oum. Pref. .. w | 10| .. 54% : E 5 gir 5 E n 
u Do. do 5% 1st Mort. Deb. Stock Bed. Stock 83 — 0 
100,000 | British Electric Traction ^... " — 10 8 x d * 9 5 121— 138 12 1255 
100,000 Do. do eee cee 124— 13 124— 13 127 1364 
«00,0001 Do. 5 5 per UI Debentare Stock s . 125 —128 120 -128 127 i 
100,000 | British Insulated Wire Ord. " 20 99/15 95/10 99| 74— 78 | R= R | e jn 
100,000 Do, do. ^ m. Pref. a else doe 51 oe 54— 6 52 * 
50,000 do. 43 J 1st Mort. Deb. Red — E CIE Dx 10a = e PR a | * 
60 qm» i Sek 2 |o 8 
50000 et TT hee OR ta Oum. Prei. 16/6 to 17/0 | 16/6 to 17/0| ... | = 
105,731 | Brash Blecl. ] „ Ord., 1 to p: JUD due at, d i- 4 | 1— H - 
150,000 Do. Non-cun.. 6 J Pref. . Me. + zi 1 12 | dH 11 * 
125,000 Do. do 4 Perp. eb. Stock 100 —103 100 —103 ede 
195.0001 Do. do 41 . 2nd Deb. Boel i 93 — 98 |93 —98 | .. | + 
35,000 | Oallender’s Oable 8 REG 15 %| 20 J 154— 164 | 154— 164 | 16 | 19 
«nnno Do. do. 5% Oum. Pref. sas eà | AR 64 
enn Do. do. 44 % 1st Mort. Deb. Stock Red 109 —113 |109 —113 0] 
1,860,014 | Oentral London Railway, „ 4 9,103 —106 103 —106 | 105 | 1048 
494,093 Do. do. 4%, Pref. Stock. 105 —108 106 —108 | 108 | 106 
494,903 Do. do. Def. A. i we cm 103 —106 |103 —106 MES 
1,350,000 | City and South London Railway ` „„ 2 4 72 — 74 72 — 74 727 7 
85,000 | Crompton & Oo, Nos 3 to 85,000 — 71 94— 3 24— 3 2j 
; 5 Y 1st Mort. Reg. Deba., 1 to 900 o = a "T 
100,0002 Bind. and QUI Cs 11.000 af 50 rod 101 —106 % |101 —106 W ... 
99,261 | Edison & Swan Utd. El. Let., “A” shares, £3 pd. 1 to 99,261 i—- 8 — P EL 
17,139 Do. do. do. "A" Shares, 01—017,139  ... là— 2 11— 2% | .. | e 
844,023] Do do. do. 4% Deb. Stock Red 74 — 78 74 — 78 e d 
100,0007 Do. do 5% and Deb. Stock Prov. Oerta. all pd 78 — 83 | 78 — 83 — fo 
112,100 | Electric Construction, 1 to 112,100 ... = 11— 2 11— 2 s 
$1,890 | Do do 7% Cum. Pref, 1 to 31,890...  .. 2— 3 9)— 3 eque 
1,50 Do ^ do 47 Perp. 1st Mort. Deb. Sto d 99 —102 | 99 —102 . 7 
2*,000 | General Elec. Co. (1900) 5 J Cum. Pref. ..  .. a 5 %| 10 — 104 |10 — 108 | 108| * 
£00,000 Do. do. 4 % Mort. Deb "e ve ae - 100 — 103 100 —103 si — 
$5,000 | Henley's (W. T) Telegraph Works, oai a 20 %| 16 — 17 |16— 17 | 16| 1 
85,000 | Do. do. 44% Pret i . | M—5 51— 5 — 
48,050 | Do. do. do. 44 Mort. Deb. Btook... 109 —113  |109 —113 — 
60,000 | Indis-Rabber, Gutta- Percha and Telegraph Works oe 20k— 214 | 208— 21% e 
300, 000 — Do. do. do. 4%1st Mort. Db. e| e | 100 —103 |100 —103 he 
97,500 {Liverpool Overhead Railway. Ord. ... id ie: is | 38%| 83%) 18%) 48— 43 48— 4} — 
10,000 Do. do. Pref., £10 paid  .. —.. 5 we | ae | 9$— 101 | 9$— 103 — 
7,500 Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 . s. 144—153 | 144— 151 - 
$Rosling & Fynn 6 Y Cum. Pref... A s se asi 6 H . | 19/0 to 20/0 — .. 
87,350. | Telegraph Oonstraction and Maintenance ... ie 173%| 20 %| 38 — 41 38 — 41 A | 38 
150,000? Do. 4% Deb. Bàs. Nos. 1 to 1, 500 Red. 1909 [TI ses eee 102 —105 J02 —105 102] 600 
640,000; Waterton and City Railway. Ord. Rtock ADI 3 Y 3 Bi t0 — 93 90 - 93 92 
t Quotations on Liverpool Btock Exebange. t Unless 5 otaced all shares are fully paid. § From Bradford Share Lim. 


LATEST PROCURABLE ple TATIONS OF SECURITIES NOT OFFICIALLY QUOTFD. 
Consolidated Te one Construction and Maintenance, 1 


i Oldham, Ash and H Eleotris (410 Ord., 18—14. 
National Hlectrio Wiring, 1—1. | bo. aii Pi it 1 pd. ]. 10—11. 
From Birmingham Share List. € From Manchester Share Liss. Bank rate of discount 3 per cent ot (February 6th, 1909). 


MARKET QUOTATIONS, Wednesday, September 24th. 


te 


CHEMICALS, &o. This week.] Last week. Ino. or Deo, METALS, . (continued,) | This week.] Last week, Ine. or De , 
e Acid, B . ee 2 ee 0 Oopper Sheet ee LÀ ee don £00 £09 [EJ 
a Nuie 6 0 xj. oe 9 oe es ber wn £00 £09 ee 
e [T] Orale [T oe as. * e Lu ‘Bleotrolysic) Bara “ee per ton £68 £608 ee 
e » Buolpburie ee ee 6/6 bd 0 ee LI] Bheete ee per ton £76 £16 ee 
a Ammonia, Sal. 42). ° 2 „ » Bod ee per ton 25 £68 " 
a Ammonia, 'Muriate lorystel) .. E 10 ° 7 bitte * " H.O. Wire per E ^ x E" 
e ee ee es ee per 0 e * oe 
2 Blearbin powder ee Ma „ Sheet e e . per lb. 6j- $- "T 
e Bieulybi not OM DOS - £16 . n German Bilver Wire .. Per lb. 1/6 6 is 
e Borax T £18 A Gutte-percha "n per lb. el. [^ 87 
a Bensole (96 ) ee oe H^ . hie et eo. per lb 3/24 8/310 8/4 : 
a Copper Sulphate ^. 4i» : 1 2 Pig (Cleveland warrante) -. per ton} | 5994. i W. he 
* e 5 se ee 
ce "White ie Bugar 8 421 ; í % Berap, hea d Per ton 41/6 to 60l- | 47/6 to 70, ae 
al ae xn : (Wits mima No . parson M aiae s 
$ e 
 Naphih impera per 15 : : 8 ME as gem 2 6| Su 5, } s 
"d 424 2 S Manganty Wire No. 98 . 2. Per lb. , 8j- 2s 
"ass — : 458 EN p Moroury  .. .. ee perbot.] 48 481 se 
a helles 109} e. d Mice (ip original cases), small .. per lb, | 84, to 9a. | 84.9094. e 
a Bulphste of Magne 2 ee d un se 10 — per I>, 35 70 78 22 m 
blim Now re . ee . [7 
: : „ 25 18 : » Phosphor Bronse, lain ces per 5 1 ti =e s 
[I . 8 le jo r1] 
à Bed 44, Onome P white w %) iris e P Plasinon 10 un strip & hee =~ = "riam ee 
^ "  Biobromaie, casks 146. : [E m Bronse Wire . : Fe. sator | wu | :: 
j Bool, Magnet, sce'd’ng to desi per tan] From £15 to £40 ee 
METALS, 40 „ mind N 
b Alpmintom In ts, in ton lots per ton 2)48 ee 9 Tn, an ee ee ec ee pet ton { . ns). 
b ú in ton lots per ton a 2196 e T e. per Ib. if id 
b Kerk in ton joie per ton ) ° „ „„ ». Per lo. 17. 
p Babbit's metal in SURE oo £4C te £140 xd md - p "xag Ka per tos 426 pc 
s Braes cy ot wim per ib. à sf 11 Mita ee pù — 18 i 
(cup MM drum 14. S | - dc Hom . pei]. Be 
> Copper Tubes (brased) . por Ib en L i C — * 
¢ Copper Bais masi selected)». £00 bs Bio, Bh. (Viele estas di Peri, ib d 


esars. G. Boor & Co. f India-Rubber, G.-P. and Teleg. Works 
* The British Aluminium Oo., Ltd. Quotation y A pande Messers. James & 8 . [Co., Ltd, Q 
1 e Messrs. Thos. Bobon. & Sons. supplied byt. Messrs. aware Ti & He 
ppl 15 F Gmith & Oo SMe Walter H. Hindley & Oe. Lid 
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In our last issue we dealt briefly with the presidential address of 
Prof. James Dewar, and also with some of the pointe raised in that 
delivered in Sectión G by Prof. John Perry. Some further com- 
ments on Prof. Perry's very enthusiastic statements will not be 
out of place in view of the importance of the matters brought 
forward. The address had much of sound sense in it. If we under- 
stand Prof. Perry aright, he would not debar a man, who did not 
understand horse breeding, from riding a horse. Similarly, he recog- 
nises that we cannot all be Maxwells, but he would not bar us from 
the use of mathematics as a tool because we cannot know all about it. 
The mere mathematician would have the engineer know all about 
mathematics, and the engineer must then superadd engineering. 
This is illiberal. Engineers allow mathematicians to ride in trains 
and electric cars, though they may not know the difference between a 
commutator and a slide bar. Prof. Perry has no praise for the 
elaborate steam engine of the college laboratory, which is fearfully 
and wonderfully made, is compound, triple, jacketed, reheated, 
simple, or superheated in a variety of utations and combina- 
tions sufficient to damn all experimental results that it may give. 
Such an engine may perhaps be studied by a student, who will never 
see. such another, and it will unfit him for real steam engines. The 
Professor would stick to actualities ; the actual engine is good enough 
to test, an old screw jack is good enough to deduce efficiencies 


from. 

It is a little refreshing to find a man like Prof. Perry, who is not 
bowing down to the fetish of German ‘methods of education. He 
would prefer our English methods to be English, not German, and 
he is right. The English people have not been led along the road 
to success by abstract principles, or abstract methods of reasoning, 
so much as have other peoples. We have learned through trial and 
error. Perhaps it is tbis very method that hts made England what 
she is. Our temperament is of the sort which tries, perhaps fails, 
and tries again; in time comes success. 

Trying is, in iteelf, no bad thing. Asa nation we have tried often 
enough, after being apparently beaten, and have incurred Con- 
tinental contempt for our folly. Educáted Germans had no difficulty 
any time the last two or three years in showing our hopeless case, 
but we have muddled through. We don't want always to be 
muddling through, and as a nation we should endeavour to be better 
educated ; but let it be education that we secure, and not merely 
iuformation of the Hochschule type. Prof. Perry has faith in our 
race, because he evidently thinks the race has common sense. It is, 
perhaps, due to common sense that the people of Great Britain have 
never been led by the nose by a corrupt press along paths of error, 
after the manner of the highly trained foreigner. | 

As Prof. Perry says, when England does take hold of a business 
in earnest, she goes through with it thoroughly. She has not yet 
seriously taken in hand education on modern lines, but when she 
does it will be thoroughly, and it will be English and practical. 

In Section A, Prof. Purser’s presidential ‘address consisted of a 
sketch of the Irish School of Mathematics and Physics. 

The following is a list of the papers of more or less direct elec- 
trical interest which came before one or other of the sections :— 


H. A. Humphrey—“ Recent Progress in Large Gas Engines.“ 

Hon. C. A. Parsons—'' Steam Turbines.” 

Report of the Committee on Road Traction. 

J. Brown, F. R. S.— An All Stations Express.“ 

F. J. Dick—" Water-Power in Ireland." 

J. E, Kingsbury— The Future of the Telephone in the United Kingdom.“ 

F. Holden—" A New Magnetic Testing Instrumens.”’. 

Prof. E. Wilson—"' Alloys of Aluminium.” 

M. B. Field“ Some Electrical Instruments.” 

Joint discussion of Seciions G and L on the Training of Engineers. 

Joint discussion of Sections A and L (Educational) on the report on The 
Teaching of Mathematics." l : 

W. H. Booth Combustion of Bituminous Fuel.” 

J. 8. Raworth—* The Prevention of Smoke.“ 

W. H Booth—'' The Solignac Boiler.” 

H. A. Mavor—" The Making of a Dynamo.” P 

H. E. Wimpers—'* A ae note on Gas Engine Explosions.” 

Hon. R. P. Porter [4 


Lord Kelvin, F.4.8.—" Animal Thermostat.” 

Dr. J. Larmor, 8e0.R.8.—“ On the Application of the Method of Entropy to 
Kediaut Energy.“ 

Dr. J. Larmor, Sec.R.S.— The Relation of Voltaic Potential to Tempera- 
vure," 


Report of the Committee on Electrical Standards. 

Prof. E. Wilson, F.R.8.—' Magnetic Detectors in Space Telegraphy." 

Prot. G. M. Minohin, F.R.9.—* A New Receiver for Hertzian Oscillations.” 

Dr. E. W. Marchant—'' A Graphical Meihod of Determining the Discharge of 
a Condenser through.a Variable Belf - induotion.“ 

H. F. Nalder Aluminium Tube.“ 

J. Butier-Burke— Luminosity and the Kinetic Theory.” 

Prof, J, Perry— A note on Gas Engine Explosions,” RN 

Mr. crepe amish: The Importance of Minor Details in Engineering 

ork.’ 


W. Taylor—* The Science of the Workshop.“ 

x . P. Thompson—“ On the Specific Utilisation of Materials in Dynamo 
nstruotion.“ 

Report of the Committee on Electrical Standards. 

Riot J. Chander Bose Electrio Response in Animal, Vegetable, and 
etal.” ' 


Onthe evening of Friday, September 12th, a lecture on ''Bec- 
querel Rays and Radio-activity " was delivered by Prof. Thomson, 
of Cambridge, who traced the history of their discovery, and showed, 
finally, how all manner of objects—the leaves of trees, for 
example—were radio-active, so that there was hardly a piece of 
the earth's surface that did not contain some radio-actave material. 
The Professor was particularly interesting in his reference to the sub- 
stance “ thorium,” showing how portiona were continually becoming 
activo, whilst active portions were as continually becoming dead. 


The difficulty of lecturing on such a subject is very great. Very 
few of the crush present had an knowledge of the subject. 

The Hon. C. A. Pansons’s paper on “Steam Turbines,” read in 
Section G, and abstracted below, was well illustrated with photo- 
graphs of turbine vessels and installations, and some beautiful 
photographs of cavitation effects. : 

Mr. J. Brown, F.R.S., explained his working model of “ all 
stations fast train” with pick-up and slip cars, and he also showed a 
new elastic or spring epoke-wheel for road vehicles, which struck us 
as somewhat complicated and dust-producing. 

Mr. Dick's paper on “Water Power in Ireland" was to the 
effect that this did not exist to such a large extent as is popularly 


i an " . 

ere was also presented to Section G the report of the Committee 
on the Resistance of Road Vehicles to Traction, which is too long 
to reproduce, but to which we hope to make further reference. 


THE SMOKELESS COMBUSTION OF BITUMINOUS 
FUELS. 


By W. H. Boorn, M. Am. Soc. C. E. 
(Abstract of paper read before Section G.) 


ExciwEERs are taught at college that combustion can only take 
place in the presence of a sufficient supply of oxygen at a sufficiently 
high temperature. 

An ordinary class-room experiment is to surround a candle flame 
with a coil of wire which abstracts heat so rapidly from the flame 
as to cause combustion to cease, and the flame is extinguished. This 
experiment contains the whole secret of combustion. 

When engineers go out into the world, they find that the burning 
of coal and generation of steam are carried out upon lines which 
are quite opposed to the principles they were taught at college, and 
more upon the lines of the refrigerated candle flame experiment. 
They become aware that the daily practice of steam raising, while 
opposed to theory, is very far from good, and they are told thet it 
is not possible to burn bituminous fuel except with evolution of 
smoke. 

Most engineers acquiesce in this very lamentable state of 
affairs, and are the more inclined to do so, because, where teachers 
of engineering have been responsible for boiler arrangements, they 
are unable to find that these present any differences from the 
common herd. The modern steam boiler is, in fact, quite as 
primitive as 4 common pan set directly upon a fire to boil. An 
African savage, with a gourd as his pot, places this to boil just as 
scientifically as do our profeasors of engineering place boilers. The 
modern boiler maker merely sells boilers. The consulting engineer, 
who ought to order their setting, acoepte the methods of the savage, 
the impossibility of which, in respect of good results, he has taught, 
or has been taught at college, but has not comprehended. 

There are certain fuels which burn in situ. No flame is produced. 
They waste away when exposed to air, and the wasting surface 
becomes brilliantly incandescent. Such fuels are wood, charcoal, 
coke, or anthracite coal. 

Because of this peculiar manner of combustion, such fuels may be 
burned directly below heat absorbing surfaces, ee will 
be very perfect, but even with fuels of this description, a certain 
mingling into one streath of all the products of a fire may be of 
advantage, because such a fire may be of uneven thickness, and, in 
places, may admit too much air, that will serve to burn the carbonic 
oxide that has been formed where the fire is too thick. 

In other forms of fuel known as the bituminous and semi- 
bitaminous coals, which contain hydrocarbons, the problem 
of industrial combustion is more difficult. In the frst 
place a bituminous coal passes through two distinct processes' when 
burning : firet the hydrocarbons, which are volatile, are distilled off 
by the heat of the bed of partially consumed fuel into which the 
fresh coal is thrown. The hydrocarbon gases will burn with a flame 
of greater or less length if raised to a sufficient temperature with a 
suitable amount of oxygen. While they are being distilled they 
abeorb so much heat that the solid carbon, from out of which they 
are driven by the heat, does not iteelf ignite. Its temperature is 
kept too low for combustion. When the hydrocarbons have been 
evaporated, the solid carbon begins to acquire heat from its position 
on the hot fire below and soon it acquires the temperature of combua- 
tion and begins to combine with the oxygen passing by and to glow 
with ite own incandescence. Its future behaviour is simply that of 
the solid carbons first named. i 

Engineers are more concerned with the behaviour of the hydro- 
carbons. . These, as explained, burn with a flame of greater or less 
length according to character and temperature. 

Thus certain Welsh coals of a so-called smokeless variety burn 
with a short flame. This flame is short because the hydrocarbons, 
whose combustion causes the flame, are burned in a short space. 


Hence it is that, even when the boiler is placed near to the fire 
` surface, these coals will often burn without smoke. 


The long flaming bituminous coals give off hydrocarbons, either of 
such large volume or peculiar constitution that they require much 
greater space in which to complete their combustion. It 1s essential 
that this space should be of such a nature as to its surroundings, 
that the temperature of the burning gases shall be kept sufficient 
to ensure continuous and perfect conbustion. If this be not done 
the hydrogen may, perhaps, burn, but the carbonaceous particles will 
be separated out in the flooculent form as soot. It seems 

robahle that the worse the condition, the longer will be the 
fame up to a certain point; that is to my, if the cooling effect is 


— — — 
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moderate, so as not to extinguish the flame altogether, this may con- 
tinue many feet, but if the cooling is rapid, as when the gases are 
sent directly from the furnace between cold water tubes, the flame 
will be at once extinguished. Where the furnace is entirely of a 
non-heat absorbing nature, the combustion will be rapid and the 
flame will be reduced in length. 

It seems probable that about one-fourth only of the total 
heat capacity is secured at the grate and the remaining 
three-fourths along tbe total path of combustion, and this path 
must not be cooled below the temperature proper to combustion, or 
there will be smoke and loss. 

If the various boiler settings adopted in practice be examined, it 
will be found that very scant attention has been paid to the ques- 
tion of the continued combustion of the bituminous fuels beyond the 
grate. Internally-fired boilers are well arranged as regards the 
form of furnace, and the direction of flow of the gases over the 
length of the fire. Mixture of the gases is well provided for, and 
space is provided for their continued combustion beyond the bridge, 
but the arch of the furnace is water cooled, and the internally- 
fired boiler is thereby brought down from an easy smokelessness to 
a critical position of being smokeless or the reverse, according as 
the condition of the draught and the fire may decide. As though 
to render the critical position one of certain smokiness, boiler 
makers have long persisted in placing water pipes across the flue 


tubes. These bafile and extinguish the flames, and have never yet 


been shown to have a good effect even on evaporation. As a fact, 
they are worse than useless in this respect, and an incentive to 
smoke production, their evil effect being well seen by comparing 
the condition of the flues in Lancashire boilers with and without 
these useless encumbrances. 

There is considerable difficulty in lining the furnace of a Lanca- 
shire or other internally-fired boiler with fire-brick so that the 
water-cooling effect may be prevented, because the lining would so 
much reduce the furnace diameter. This, however, should prove 
successful. 

The simple form of water-tube boiler, consisting of a number of 
inclined tubes, is set directly over the fire-grate. From every square 
inch of the grate surface the gases of combustion rise vertically 
upwards, proceed at once between the tubes, and combustion is 
promptly extinguished. Here, even if given draught and a sufficient 
total air supply, smoke is inevitable. First, there is no general 
sweeping action of the gases over the whole grate area, and there 
can be no mixing of volumes containing too much air with volumes 
containing too little. This is the fault of all boiler furnaces where 
the gases rise vertically from the grate. In the short distance from 
grate to water tubes, even & short flaming Welsh coal will not 
always sufficiently complete its combustion as not to smoke. 

Yet the ordinary water-tube boiler lends itself exceedingly well 
to a smokeless setting. In the first place, the grate requires to be 
arched over with a fire-brick arch occupying the place of the lower 
row of tubes. The boiler itself requires to be raised about 4 ft. 
higher than the usual position, and the gaseous products of the 
furnace having been compelled to sweep over the length of the fire, 
are turned back under a second arch which springs forward from the 
back wall of the furnace and a large combustion chamber is thus 
formed, entirely surrounded by fire-brick lining, whence the now 
perfectly burned gases escape to the water tubes. Admission of air 
above the fire appears to be essential, as was pointed out by Wye 
Williams years ago. Thus the water-tube boiler, hopelessly smoky 
in its usually accepted form, can more easily be made certainly 
smokeless than can the usual forms of internally fired boilers, 

The usualform of water-tube boiler and its setting, so blindly 
adopted by electrical engineers, had its origin in the anthracite 
burning localities of the United States. Pennsylvania anthracite is 
so entirely carbon that it will produce no smoke under any con- 
ditions. In another form of American water-tube boiler, which is 
an outcome of more Westerly or soft coal areas, the setting is 
different, and involves more or less fully the conditions above 
described as necessary. This shows the influence of environment, 
while the failure here of the anthracite mode of boiler setting again 
points to the absurdity of attempting to employ American methods 
outside America, without proper consideration of the facte involved. 
The smoke nuisance from water-tube boilers has been so great that the 
fauit has been laid on the principle of water tubes, whereas it is 
simply a fault of improper brick settings. 

The small tube boiler may be similarly considered. Here again 
is ordinarily found a large fire grate from which the gases rise 
directly amongst the tubes. The furnace is approximately triangular 
in cross-section, the grate forming the base and the two sides being 
formed by the slopirg walls of cold-water tubes. Such a boiler 
must inevitably produce smoke, for there is no mixture of gases and 
no attempt to conserve temperature to the period of total com- 
bustion. 

In the boiler of Mr. Jas. Weir, without any increase in the 
breadth of the boiler at the ordinarily widest part the grate 
level—the tubes have been differently spread so as to form the 
usual triangular furnace by means of a single row of tubes only, and 
between this wall of tubes and the main body of tubes, space is 
formed to give a fairly commodious combustion chamber. Both 
the walls of single tubes and the first rowsof the main body of tubes 
are enveloped in fireclay blocks in order that the boundaries of 
both furnace and combustion chamber shall be of non-heat absorb- 
ing material. The gases which rise from the furnace have to pass 
over the top edge of the furnace wall in order to enter the combus- 
tion chamber in which their flow is downward, so that they may 
escape among the tubes by passing below the edge of the second 
fire brick wall The products of combustion are then doubled back 
on themselves in entering the combustion chamber, and a mixing 
action is secured similar to that in the long furnace of the inter- 


nally fired boiler; the correctness of the principle is demon- 
strated by the smokelessness of the Weir boiler, and it is very 
interesting to watch througk the sight holes provided for the por. 
pose the clearing effect of the above-fire air admission. 

Smoke represents loss of fuel, but in the ordinary boiler furnace 
its prevention can only be; secured by the employment of so great 
an excess of air that loss ensues, and usually the best results are 
obtained from a boiler when smoke isallowed. With a refractory lined 
furnace a high temperature is secured, and the flame of bituminous 
coal is shortened, so that even the long-flaming coals appear to 
complete their combustion within a few feet of the fire. 

Where a bituminous coal is seen to 5 flames extending 60 
or 80 ft. round the flues of a Lancashire boiler, this must not be 
taken to indicate the impossibility of smokeleesly burning such 
coals in a proper furnace and combustion chamber of comparatively 
short length. The very long flame simply indicates that the cool. 
ing effect of the boiler plates has served to prolong the flames, but 
has not been sufficient to cool them to the point of extinction. 
Higher temperature would shorten the period of combustion. 

The general correctness of the principles enunciated is exem- 
plified in the locomotive., Though surrounded with cold plates, 
the sharp draught of the locomotive boiler causes the production of 
a high fire-box temperature, but the gases from the grate pass so 
directly into the cold tubes that the locomotive form of furnace ia a 
very smoky one. l 

But an arch of firebrick is thrown across the box from side to side, 
springing from the tube plate below the lowest tubes, and compelling 
all tbe products from the grate to travel round the higher edge of the 
arch, meeting a stream of fresh air entering at the door and com- 
pleting combustion in the upper half of the fire-box. The path to 
the cold tubes has been greatly lengthened by the arch, and the 
gases have been made to travel together and mix with air; the 
result is more perfect combustion, and a well-managed locomotive 
does not smoke when running under draught. 

Though for years all this evidence has been before engineers, it 
has apparently had no effect with the boiler arrangements of almost 
all modern power stations. Furst, the badly set boiler is laid down, 


then follows the period of smoke and fines, and the aid of 


mechanical stokers, of steam blowers, and otber palliatives is sought 
in mitigation of the evil. Some of these things introduce other 
evils, notably loss of economy, as noted above. Other, a 
mechanical stokers, which might be very succeseful under properly 
get boilere, fail under badly set boilers, and gain a bad reputation 
undeservedly. 

The whole trouble is, of course, in faulty initial design. The 
one object of modern practice seems to be the crowding of heating 
surface closely upon the fire, to the entire neglect of the production 
of the heat it is sought to utilise. 

If the many unsuccessful attempts to prevent smoke when 
burning bituminous coals be examined, it will be found that they 
fail on the point of temperature. Air admission and the mixture 
of the furnace gases has been frequently tried, but has failed wholly 
or partially because of lack of temperature. Forced draught has 
more or less remedied many cases, because it has helped to create 
more heat per unit of furnace volume. | 

Masses of incandescent brick have effected partial remedy, 
because they have assisted to transfer heat from periods of ample 
temperature to periods of insufficient temperature. Mixture of the 
gases to be burned with air, a sufficient temperature, and an 
unimpeded space for combustion to complete itself, appear to be 
the essentials. The first is neglected where the gases rise vertically 
from the grate, though the error can be subsequently rectified. 
The second can only be secured by keeping the burning gas from 
contact with heat absorbing surface for a sufficient time to enable 
combustion to become sufficiently complete. The third is what is 
neglected in all cases where heat-absorbing surface is brought too 
near the grate, and is exemplified in the cross tubes of the 
Lancashire boiler, the fire tubes of the locomotive when the brick 
ay is absent, and the water-tubes of all improperly set water-tube 

ilers. 

Unless such conditions are fulfilled the smokeless combustion of 
bituminous coal cannot be economically and certainly carried out. 
With these conditions fulfilled, smokelessness is certain. Bitu- 
minous fuel has a higher calorific capacity than anthracite where 
the proportion of ash is alike, and it will give a calorific effect just 
in proportion to its composition, but on account of the heat absorp- 
tion of its volatile half the grate or actual solid fire temperature 


may be less than half that given by anthracite, while the locus of 


heat production will be extended to the length of the flame. In 
fine, there is nothing in smoke prevention that justifies the frequent 
assertion of its impossibility, and it is lamentable that at thislate 
hour engineers and teachers of engineers should stultify their teach- 
ing by practising the opposite from what they teach or are taught, 
in disregard of the obvious scientific principles that underlie the 
processes of combustion. 


THE PROGRESS OF THE STEAM TURBINE. 
By the Hon. C. A. Parsons. 


(Abstract of Paper read before Section G.) 


To-pay I propose to review the progress and the present position 
of the steam turbine both for land and marine work, and to con- 
sider how far it has actually established ite position as a rival of the 
reciprocating engine. : 
The compound turbine commenced to be used in this country in 
1884 for driving dynamos; by 1890 about 360 such plants had been 
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set to work, in size from 4 H.P. to 120 H.P., tbe total aggregate at 
this date being 5,000 H.P.; by 1896, 600 turbo plants had been sold, 
the total aggregate at that date being 40,000 H.P., and the largest 
individual plant of 600 H. P. 

At the present time 800 turbo plante have been sold, aggregating 
200,000 H.P., the largest being of 3,000 H. y. On the Continent, 
Messrs. Brown, Boveri & Co., of Baden, Switzerland, took up the 
manufacture of compound turbines in 1900, &nd have sold 20 planta, 
with an aggregate of 29,000 Hl. P., the largest being of 5,000 H.P. 

The British Westinghouse Company has lately contracted with 
the Metropolitan and District Railway Company for the supply of 
10 turbo-alternators of 5,000 H.P., and several plants of moderate 
size have aleo been built by the Westinghouse Machine Company, 
atPitteburg. The total aggregate of turbines at work and on order, 
of the compound parallel flow type, for generating electricity, in 
England and on the Continent and elsewhere, is now not far short 
of 300,000 H P. 

The economic results of the steam turbine for the generation of 
electricity have compared favourably with those of the reciprocat- 
ing engine; the steam consumption is generally less, and the 
running cost&, notably the upkeep, expenditure on oil and attend- 
ance, are also less. There is also generally a considerable saving in 
the first cost of the plant, the housing and foundations. 

The lowest steam consumption so far recorded has been 17 3 lbs. 

er k. w.-hour, with a 1,000-kw. continuous current plant, one of 
several built for the Newcaetle and District Electric Lighting 
Company; this figure corresponds to about 10:2 lbs. of steam per 
LH P.-hour. There seems to be no doubt that still lower steam con- 
sumptions per horse-power hour will be reached in turbines of large 
size working with superheated steam and a good vacuum. 

Several turbine plants have been tested after being at work fora 
considerable time in order to ascertain if any increase of steam con- 
sumption occurred with age, and in all cases no observable increase 
could be detected. 

The adoption of the steam turbine system of propulsion in vessels 
of large size, such as Atlantic liners, cruisers and battleships, will 
be attended with very considerable advantage, more so than in the 
case of smaller vessels, for the large turbines that would be suitable 
for such vessels would be cheaper to build, lighter in weight, and 
occupy less space in proportion to power. The design of such large 
turbines presents no difficulties beyond those that have already been 
successfully disposed of in the case of smaller vessels, and the 
greater size facilitates the introduction of important refinements 
for reducing the coal consumption to the greatest possible extent. 
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THE APPLICATION OF ELECTRIC POWER IN 
THE IRON AND STEEL INDUSTRIES.* 


By D. SELBY-BIGGE (Newcastle-on-Tyne). 
(Continued from page 521.) 


Cost oF PRODUCTION. 


The author has frequently been asked another very obvious and 
reasonable question, viz., what is the cost of production should we 
adopt an electric plant in our works? In answer to this, the author 
has drawn upon a number of cases of different kinds and in different 
parts of the country, showing the rate at which the works owner can 
generate his own electricity. These figures are taken from actual 
examples of every-day working, and are not in any way test 
figures taken for the purpose of this paper. Taking these figures 
33 a basis, it is an easy matter for a works owner, once having 
ascertained the total borse-power which will be involved in the 
driving and lighting of the entire works, to see for himself at 
is expenditure per annum he can run his works upon the new 
system. 


Cost or ELECTRICITY DELIVERED ON SWITCHBOABD. 
Test of 1894 hours, November .17th to 23rd, 1901, Britannia Works. 


Mean current (amperes) ). 3,464 

Mean pressure (volte) oT - sil 125 

Mean power (watts) ... 438,000 

Mean electric horse-power € .. 580 42 

Board of Trade units 3s ... 60,403 

Weight of steam per B.T.U. — ... — ... 27°52 lbs. 

Weight of coal per B.T.U. T" .. 3 04 lbs. ‘ 


Cost per week. 


Cost per B.T.U. 
0'187 ' £47 4 0 


Coal 3:04 lbs. at 11e. 6d. per ton 


Water 27°52 lbs. at 34d. per 1,000 gallons 0 00963 2 8 6 
Stores ssi sei om s s 0 00995 210 0 
Wages "OE s .. 006625 1613 3 
Repairs ..  .. 0. 0...  .. 00159 400 
Superintendence ... is A eo 0:01192 3.00 

9 


0:30065d. £75 15 


Net cost per B.T.U. 


Interest and depreciation on £15,000 at 
10 per cent, per annum ... M - 0:099d. per unit. 


* Includes labour of keeping 184 arc lamps in repair. 


Paper read before the Iron and Steel Institute at Düsseldorf, 
September, 1902. ; 


Cost PER R. H.P. PER HOUR. 


Coal 2:27 lbs. at 11s. 6d. per ton... d .. 401395 
Water 20:53 lbs. at 34d. per 1,000 gallons — . 000718 
Stores ies see ie qe T *. 00074 
Wages i» me ve -— T *. 00494 
Repair 04 a 001185 
Buperintendence ... € T: oe .. 0°0089 
0:22423d. 


Mean r.H.P. at 75 per cent. efficiency, 773. Coal per I.H.P.-hr., 
1:705 Ibs. Water per r.H.P.-hr., 15:4 Ibs. 


The author is indebted to Messrs. Richardsons, Westgarth & Co., 
Limited, West Hartlepool, for the following information on the 
subject of the economy effected by the introduction of electric driving 
into their works. The following is a rough summary of the changes 
which have been effected :— 

These works were formerly driven by about 13 small and 
uneconomical steam engines scattered about in different places, the 
maximum aggregate I.H.P. of which would approximately be, say, 


- 800 to 400. 


Steam for these engines was furnished by a battery of 12 boilers, 
and the coal consumption for the driving of the works was approxi- 
mately 100 tons of coal per week. 

Five years ago the driving arrangement of tbe works was re- 


. modelled by the substitution of electric motors for the various 


engines, a power house being built in & central position, and 
equipped with two boilers each 15 ft. by 10 ft., two dynamos, 
each of about 400 1. H. P., and one small machine of about 120 H.P. 

The tools throughout the works are now giving an output of at least 
30 per cent. in excess of what it used to be, and are using 50 to 
60 tons of coal per week in the generating station boilers. 

The above facts speak for themselves with regard to the economies 
which have been brought about by the introduction of electric driving 
into the works. 

The machinery throughout was constructed by Brown, Boveri and 
Co., and 18 of the three-phase alternating current type. 

The cost of renewal and repairs over the period during which the 
machinery has been running (five years) has been extremely small, 
certainly not 1 per cent. of the value of the installation. 

The managing director of a large engine works informed the author 
that they are now running their works on 73 tons of coal per day, 
and are employing 800 men. "Their works consist of four distiuct 
yards, all yards are driven from one central station, and in the old 
method a boiler would have to be placed in each department, or else 
Joug lines of wasteful steam pipe. Their cost of production, inclnd- 
ing interest and depreciation on capital, is 0-46 of a penny per unit. 

At a shipyard on the north-east coast, using only 112 H.., the 
cost of production of electricity has been found to be only 06 of a 
penny per electrical horse-power per hour, this figure including all 
charges, interest and depreciation. 

At another shipyard on the north-east coast the substitution of 
electricity for steam driving shows a saving of 434 per cent. The 
figures are as follows: 


Cost of Power per £ Wayes Paid. 


CoaL AND Gas. ELECTRICITY. 
May 2, 1893, to April 24, 1894. | April 30, 1900, to April 30, 1901. 


Wages T" £64,885 Wages ... is £126,700 
Cost of power 2,337 Cost of power ... 2,578 
= 866d. per £ wages paid. 488d. per £ wages paid. 


Taking the case of another shipyard which was previously driven 
by gas engines, the author has received the following particulars :— 
“ We bave no hesitation in saying that we are getting at least 30 per 
cent. more power out of our machines since we adopted electric 
power instead of the gas engines we used before. 

As far as the cost per B.T. unit goes, we have lately had readings 
taken, and find that last year's works out at about 0'8 of a penny; 
this is taking into consideration the depreciation on our plant, 
interest on capital, repairs, and in fact everything which we can 
possibly put down against this account." 

The average output would not exceed 250 to 300 H. p. 

The author is indebted to the managing director of another large 
shipyard in the North of England for the following statement :— 
* Some years ago, just about the time when we first introduced elec- 
trically-driven machines, we put in new boilers in place of the old 
ones, and while it must be remembered that the new boilers are 
more efficient than the old ones, I would say in general terms that 
our coal consumption has been reduced by some 40 per cent., 
although the amount of machines driven electrically is now greater 
than tbose which were formerly driven by steam, and consequently 
the reduction may be even greater than the percentage I mention 
above." 

In a letter the author bas received from Colonel R. E. Crompton, 
he states :—“ In our own works, which are on a somewhat extended 
scale, the substitution of electric driving for the old shafting system 
has approximately halved our bill for power ; in fact, the whole of 
the driving of the works and tools for about 1,300 men is practically 
supplied by one 120-Kw. set fully loaded, and it is only when we 
are testing that we have to run two sets of this size, whereas by the 
old system we should have had to run two 200-H 7. engines con- 
tinuously.” : 

Another very interesting case, which although not in full opera- 
tion as yet, i shows conclusively the enormous advantages to 
be derived byidriving works !from tbeir own central power station 
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Punch and shears . . |]]" x 1j". 1” holes in $"'|3:5 K. x. v. 
plates. 
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Motor Tzsrs. | 
: Work done. — 8 27 | | 
E.H.P. ‘rhag OBa! 
Designation of ROR Lois | motor with n machine aped TH Remarks, : 
| Maximum. Average. ee load on. i 8 g S ' f 
"M S aT puas 44 te Belen V i c cR cR 8 
| | ' 
Large plate edge 35“ x 1“. |g or 1" plate. 14 75 24:5 30 Out 05“ thick on 1" plate 4 long at time s 
planer. | | | ol test. 
| | This machine took 29:5 E r. to reverse. t 
Small plate edge 15 x i". 8" to 2” plate. 6:33 | 201 25 Cutting t plate 22" long. 
planer. | | 21 H P. to reverse. ? 
Plate straightening | 4’ 6" 4 6" x 14”.| 10" x 4" to 15" x 45 61 | .. |10' x 4" plate. 
rolls. 2”. 161 | .. | Plate 4’ square by 1,3,” thick. : 
14 15 Same plate on slow speed. i 
This machine took 19 1 K. H r. to reverse. r 
Cold sar ... 16“ x 6" girder About 12" X 6" ... 1:45 | 2:6 T W 12" x 34" x $4" channel. Saw 
| ) | with friction gear for feed, 5 
| | | , which prevents a heavy load. : 
Punch shears & angle 12“ shear, 1 plate | ! 3:85 6:0 10 E hole, “ plate. 25 to min. 
cutter. 1$" hole, 3“ plate | 2" hole, 3“ plate 8°85 | CE B hole, 2" plate. 20 to min. 
| | 515 | . | Shearing 10" x 4” plate. 
| | 49 . | Cutting 3" x 3" x 2” angles. i 
| Large ending machine | Knives 223" long, SS 1:88 15°42 ! 15 | Ending 20" x 7j" girder, 3“ web, 1" flange. | 
| Straightener & angle | Angles and small T 1°53 11:55 | 10 | Cuttin 34” x 3%” x F angle (momen - 
cutter. bars. | tary : ! 
615 | .. | Straightening 6" x 6" angle piece. ) 
Shafting driving aix 1“ holes pi 1" 3˙7 75 8 All aix drills at work. 25 holes in girder B 
radial drills. i steel. r: 
Large straightener ... | 20” x 74” girders | 12” x 6” girders 3:906 69 ^ 8 | Straightening 20" x 73" girder. 
Milling-tool notching s. - ` 242 8'05 maxi- 8 | 4” x 4" notches in flanges of 8" x 4" 
machine. mum load . girders. 
i 5'8 average. | Two notchee out at once. 
NS load. l 
Joggling machine ... | 14“ plate ..| 2" plate 9:85 16 | .. | Joggling H” plate. 
Bearphing winch  ... 2 tons at 40 ft. i 5:65 121 ' 
per min. | 1075 | I 
Shafting s .. Driving lathes, Slotting ma-|21 E. H. p. 40—48 50 . No. 1 shaft drives about 70 machines. 
, nibblers, | cbines, drills, | Ist motor 23 K. H. p., 40—50 50 No. 2 shaft drives about 40 machines on l 
planes, ma- milling, about 2nd motor 22 . first motor. e 
| chines, &c. 70 in all. E.H.P. | ! ; 
| | 2nd motor24m.H.P.| 42—50 ' 50 No. 3 shaft drives about 25 machines, 
| slote and planers. 
Grindstones ... oe dey 20°5 E. H. P. 53—55 60 po grindstones varying from 5 to 
\ ' | 10 ft. dia. ; each has fast and loose belt, 2 
also one Tusca grirding machine on t 
| same shaft. | - 
Cranes Driving ropes do- 48 50  Allrope-driven cranes. i 
ing no work, 23 | .: 2-30 ton cranes; 1-15 ton crane; 210 M 
E.H.P. | ton cranes; all cranes on nearly full is 
iu load at once. i 
Cold rolls (locomotive Plates 40 x 4’ 1“ plates. Driving counter | 30 30 | Straightening a plate 36’ x 4’ 6" x 1l. $ 
work) | 6" x 14”. shafts and belts | à 
only, 5 B.H.P. 7 : Btraightening a plate 9' x 17" x 1*. 9 3 
| | | Machine is driven by cross »nd open T 
| . belts, and has four top rolls and three "ec 
| under rolls. V 
Joiners' shop machines Driving sbafting, 10 20 During a week this motor was not seen t: 
' 5'5 E. H. p. ö to rise above 10 Hp. When busy it Pes 
| | | absorbs about 17 to 18 B.m.p. It drives 111 
; . 12 tools, including two circular saws. u- 
Verticalshipyard drills, 14“ holes and 12" | Driving  counter- Tb 7 17 bole and 1j" countersink; two ma- E 
and oounterain ks. countersinks. | shaft off which ! chines doing 280 holes in 8 minutes. R 
| | 2 per cent. drills | | ds 
are worked, 3°5 | | "s 
E.H.P. | N. 
Punch and shears... 14“ holes in 1. Plate. 27 B.H.P. 6 12 3 holes, 8" plate, 36 strokes por minute. u 
Shearing 1“. " n 15 ... | Shearing §” plate 16 ft. per minute. ` 
5 : | S " 275 M. K. v. 35 12 f holes, j" plate, 34 strokes per minute. k 
" 11 . | Shearing 1 plate, 11 ft. per minute. te 
Mangle rolls . ! 14" plates. 1'x B. 4'5 E. H. r. 155 15 Motor is a series motor, with a tramway LT 
: | controller; belt drives direct to mr 0 
| | chine, and motor is reversed when t 
| , mangling. This arrangement bas given " 
Wood- Working Tools. moet excellent resulte. tel 
Hatch boring machine | 1” holes. 8“ holes. 2:05 K. K. p. 3 | 3:5 Boring 8^ hole, in hatch 22” broad, in 
2 minutes. i 
Wood planing machine E - 44 E.H.P. 88 i 8 | CHER ij" off plank 10” broad x 17 
| | long in 1'5 min. l 
Wood planing machine rr - 4'5 B.H.P. 16 16 1 off plank 7" broad x 13’ 6 in 90 
(heavy seconds. : f 
32" ci caw 0:9 K. H. p. 148 15 | Cutting 3” teak hand- fed 14' long in 
20 seconds. p 
Heaviest class of Steel tires of | General scrap. 2 k. E. p. 29 30 Machine cut about 35 pieces 11’ x 1} 
shearing machinery | loco. wheels. " f ES | section in 1 minute. er 
Punching machine .. 2“ dia. holes in 14“ holes in 1“. 3 E. H. r. 105 12 Punching 19 holes per minute 1j' dia, 
11“ plates. | | _ through 1" plate. 
| , | gn " | | Machine driven by belt. cr 
Large shipyard rolls | 26’ rolls to bend 3“ and $"plates. | 8 E. k. p. 26 30 , Bending plates 20 x 4’ x . (load at 
1j" plates. | | reverse 26 E. H. P.). Rolls driven by 
| ,. Cross and open belts. 
18" dock pump se | 74 70 Pump discharges about 500,000 gallons 
! per hour. | |j 
5" dock pum „% „„ „ a ds 11 10 | Leakage pump. l 
Plate edge planer . 8, 4, and §”,| Planing about 53 u. H. v. 8" plates | 20 This machine took 23 E. E. . to reverse ; 
plates. 24’ per minute 10 | | motor has cross and open belts on 
wide pulley, thus dispensing 
| | with the use of a counter-ahaft. ü 
T'b | 10 | 1” hole, 1“ plate. 31 strokes per minu 
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is that of Messrs. Head, Wrightson & Co., Limited, of Thornaby-on- 

. In this case no fewer than 39 steam engines and 20 boilers 
ire being replaced by two combined plante, with one as a standby, 
and by two boilers. s 

The whole plant is designed upon the most modern lines, and 
advantage has been taken of every known device to reduce the cost 
of production to the lowest possible limit. The actual working 
resulta of this installation should be available in the course of a few 
montbs' time. 

In summarising the above cases, it is obvious that the greatest 
economy results in the substitution of electricity for steam in those 
cases where the unite of power, both in engines and boilers, are the 
most sub-divided. 

There are, however, enormous advantages to be derived, especially 
in the case of intermittently working machinery, where the load is 
of a very variable nature, and particularly so in all crane work, 
which plays such an important part in our engineering industries 

Machinery Tests.—In his papers before the Iron and Steel Insti- 
tute, Cleveland Engineers, and Manchester Society of Engineers, 
the author gave a short table of powers absorbed by various classes 
of machinery. This was necessarily, at the time of writing the 
papers, somewbat scanty and incomplete. He now therefore places 
at the disposal of the Institute an entirely new and complete 
schedule of tests, which have been carefully and accurately obtained 

members of his staff during the past few months, and he truste 

at engineers and managers of works may find these figures of 

some practical service and a guide to them in deciding upon the horse- 

wer of motors to be adopted for the driving of various classes of 

machinery. The list will be found to embrace most of the tools 
wsually found in engineering establishments. 


(To be continued.) 


TEUTONIC ELECTRICAL COMPANIES. 


Brp»s Licuts on Count Posapowsky’s STATEMENT THAT GERMANY 
Occurtrg THE FIS T POSITION IN THE WORLD! 


> 
“Germany stands at the head of the electro-technical industry in 
the matter of production. When you see in other countries how 
miserable, for instance, electric lighting is, we can say with pride: 
Germany's electro-technical industry is the first in the world. It 
would be heavily damaged by the introduction of a duty on copper. 


' Our exports of manufactures and unwrovght goods are 124 times 


greater than our imports.” This is not an extract from a modern 
Teutonic fairy tale, bot it forme the concluding observations of 
Count Poradowsky in winding up a four hours’ debate which took 
place on the consideration by the German Tariff Bill Commission of 
the clauee proposing to allow raw copper to be imported free of duty 
as at the present tıme. That Count Posadowsky, who occupies the 
position of Secretary of State for Home Affairs, should bave made 
such a statement, may cause considerable surprise both in England 
and the United States, because his official status must, or at all 
events sbuuld, have placed him in possession of information which 
is now a year old even in Germany, and which at that time revealed 
a situstion of existing and impending financial disaster in the 
Teutonic electrical engineering industry. Since then the position 
of affairs bas become worse, and the fact was already known when 
the Secretary of State delivered the speech in question early in 
August. If he haa stated that Germany stands at the bead, or is the 
first, in the matter of financially disastrous electrical undertakings, 
the description would have been more accurate. But this is quite 
immaterial now. 

Count Posadowsky was under the necessity of saying something 
to secure the adoption of the free-of-duty raw copper clause. He 
was successful in carrying the clause, and his mis- statements and 
exaggerations having accomplished their object, are of little account 
at the present moment. Unfortunately, however, German investors 
and banking institutions do not share the optimism and patriotic 
glorification enjoyed by the Secretary of State, and they are to-day 
beginning to depiore more and more their attitude of having pro- 
vided millions of pounds which have been irretrievably lost in the 
speculative ventures of promoting and other companies. We give 
below examples of three undertakings. Rumour says tbat there are 
more to follow, but this remains to be seen. 

The Schuckert Company.—The annual assembly of the Schuckert 
Company at Nuremberg on August 27th produced a very large 
attendance of shareholders, but notwithstanding the tension with 
which the proceedings bad been anticipated, little further light was 
thrown on the position of the undertaking, and its relations with 
the Continental Company for Electrical Enterprises, tban that 
which is given in the company’s report. Prior to reaching the order 
of the day, the directors submitted a statement, attributing the 
losses incurred during the past year to the branch establishmente in 
Russia, England, aud France, the water- power installations at 
Hafslund and Bergamo, the undertakings in Lonza and Jaice, the 
central stations worked by the company, and to its trust, the 
Continental Company, whose credit is guaranteed by the Schuckert 
Company. The discussion of the position of affairs extended over 
several hours, and upon Herr Wacker, formerly general director of 
the company, devolved the duty of reply ing to criticisms. Hedefendcd 
the policy of the company, and the formation of the Continental 
Company aod its practical amalgamation with the Schuckert Com- 
pany. Ifthe trust had not received the support of the parent 


concern, the danger of liquidation would have arisen, but he 
remarked that negotiations were now proceeding with a Berlin 
banking syndicate with a view to a more easy realisation of some 
of the securities held by the Continental Company. It will be 
unnecessary to say anything further respecting the meeting, beyond 
mentioning that the report and accounts were eventually adopted 
by a large majority; and reference may now be made to the com- 
pany’s report for details concerning the disastrous resulta. The 
company, which has a share capital of £2,100,000, and issues of 
bonds to the extent of £1,595,000, gives the working results for the 
year 1901-02 in one set of figures, as in the case of certain other 
undertakings. It may interest others, besides those who speak of 


‘individual concerns possessing orders of the value of £10,000,000 at 


any one time, to learn that the total turnover of the Nuremberg 
company and its branches last year amounted to £2,450,000, as 
compared wih £3,600,000 in 1900, £3,¢50,000 in 1899, £3,350,000 
in 1898, and £2,350,000 in 1897. Other figures may be summarised 
as follow :— 


Year. ^ Gross profits. Net profite. Dividend. 
1897 ... £355,279 £227,244 14 
1898 T 452,474 320, 900 15 
1899. 630,412 462,451 15 
1900 538,771 312,185 Nil. 
1901 .. 193,936 — Nil. 


It will be seen that, although no dividend was paid for 1900, the 
table shows a net profit, as given in the company's accounts for 
that year, of £312,185. The proposal to make a distribution of 10 

r cent. was abandoned at the general meeting a year ago, and the 

ce of profit was carried forward. The accounts for 1901-02, 
which, of course, include this balance, now reveal a total loss 
amounting to the enormous sum of £769,965. Among the losses may 
be mentioned £25,000 on the sale of the Jaice electricity and car- 
bide works, £87,682 on two of the company's branches, £6,945 on 
central stations worked by the company, and heavy losses on the 
Mulhouse and Hafslund works incurred in conjunction with its 
trust (the Nuremberg Continental Company for Electrical Enter- 
prises); £388,924 haa been written off for depreciation of invest- 
ments and syndicate business; and £450,000 has been set aside or 
written off for depreciation of materials and the fulfilment of 
guarantees undertaken by the company. To meet these losses 
there are only the gross profits and the balance brought forward 
from last year, the result being the heavy deficit already meutioned. 
The company's report states that in consequence of the lack of 
orders the number of workmen was reduced last summer, and the 
length of the working shift was curtailed in the winter. In tbe 
spring of this year, however, the norma] hours were reverted to, and 
since Easter work has been generally resumed. The losses for the 
year are to be met by drawing upon the reserve fund, which thereby 
becomes reduced to £65,633. With regard to tbe negotiations 
with the Allgemeine Elektricitiits Gesellschaft respecting the 
establishment of a community of interests, the report remarks 
that these have not led to any result owing to the 
existing difficulties. An increase of 18 per cent. in the valve of the 
orders received has taken place since the beginning of this year, 
and a slight improvement has now been noticed in prices. The 
company expresses tbe hope that by having written off so largely 
for depreciation, the undertaking bas been placed on a basis which 
will render it free from any disadvantageous effects that may be 
caused by fluctuations of its investments in the future. Asto the 
Continental Company, of which the Schuckert Company holds nine- 
tenths of the share capital, the directors of the latter state that its 
development has not fulfilled anticipations, and the balance-sheet 
shows a loss of about £60,000 for the past year. : 

The Schuckert Trust.—Tbe Continental Company for Electrical 
Enterprises of Nuremberg—the Schuckert Trust, it may be well to 
jepeat— bas a sbare capital of £1,600,000, and a bond issue of 
£500,000, and is interested in various tramways and lighting and 
power stations in Spain, Italy, Austria, Germany and Russia. 
According to the company's report, the receipts from enterprises 
and investments, which declined from £187,903 in 1899 to £72,742 
in 1900, increased to £108,851 last year. It was possible to realise 
some of the securities, although the profits obtained were Jess than 
those expected in normal times, and the cash thus procured allowed 
of a reduction in the bank credit being effected. The business 
results were also prejudiced by the suspension of Stock Exchange 
quotations of some of the securities held by the company. The 
report remarks that in a number of cases the progress of the com- 
pany's undertakings bas not fulfilled anticipations, although the 
results bave generally improved. After meeting expenses and pro- 
viding for depreciation of investmente, payment of interest, bank 
cbarges, &c., the accounts show & debit balance of £59,918, which 
by absorbing the reserve fund reduces the deficit to £37,959. A 
few items from the accounts will be of interest. These are 


Administrative expenses and taxes £20,680 
Bank and interest charges ... 525 ivi * 71,144 
Loan interest (JU — se se. 20,000 
Depreciation or Joss on investments and syndi- 

cate business ids me -— 85 .. 41,840 
Capital redemption and renewal charges . 21,355 


The figures are self-explanatory, and are noteworthy, especially 
the bank charges, of the financial methods of this particular 
company. 

The Lahmeyer Company.—The annual meeting of the Lahmeyer 
Company, which was held on August 26th at Frankfort-on-the- 
Maine, did not attract a large attendance of shareholders, notwith- 
standing the unsatisfactory position as disclosed by the report and 
balance-sheet, and the proceedings were quiet and orderly through- 
out. Herr Salomon, the general director, who replied to the com- 
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mente of various shareholders, made a long speech, in the course of 
which he remarked that the six large firms wbich construct 
dynamos are at present only occupied to the extent of from 50 per 
cent. to 60 per cent. of their possible output, and the number of 
men employed is correspondingly less. The result was not only a 
diminution in the financial yield but aleo a more severe competition 
to obtain any single order. Endeavours had been put forth for 
years past to arrive at an understanding among the various 
firms, and they were advanced to a large extent by the 
good personal relations existing between the leaders of 
the companies individually; but an arrangement was not yet 
possible owing to the variety of interests and manufactures. The 
personal opinion of the general director was that an understanding 
must in the first place be arrived at by uniting the financial 
interests, and by this the speaker apparently refegred to the 
question of fixing prices on a basis to which each company should 
strictly adhere. Herr Salomon proceeded to observe that a certain 
amount of the company’s expenses originated in the preparation of 
schemes. Inearlier years an attempt was made to combine the 
firms on tbis point, and five years ago the company succeeded in 
establishing an agreement with others whereby it was agreed that 
projects should no longer be prepared for towns and municipal 
authorities free of charge; but the arrangement only lasted for two 
months. A very large portion of the expenditure was due to the 
" gale propaganda," but an alteration was scarcely possible until the 
companies arrived at an understanding. The Lahmeyer Company 
did not belong to the cheapest of companies,and that rendered 
business difficult at the present moment. Passing over the deprecia- 
tion of materials, the speaker next referred to the position of the 
German Company for Electrical Enterprises, which has acted as the 
trust for, and has now practically been absorbed by, the Lahmeyer 
Company by means of an interchange of shares and bonds. Taken 
as a whole, the undertakings of the German Company yielded & 
return of from 34 per cent. to 4 per cent., although the sum of 
£300,000 was now required in order to complete the installations 
still in progress. A definite opinion as to the balance sheet of the 
German Company could not yet be arrived at, but its results were 
only influenced by those of the Lahmeyer Company. As far as the 
latter was concerned, the orders on hand at the present time were 
only 12 per cent. less than those at the corresponding period 
of last year, but Herr Salomon said that no conclusion 
could be drawn from this fact in regard to the probable 
complete year’s results. The report and balance-sheet baving been 
adopted, the proceedings were brought to a close. 

As the report has not been referred to in these columns, it now 
deserves brief mention. It should first of all be stated that the com- 
pany, which paid dividends of 8 per cent. in 1896-97, 10 per cent. in 
1897. 11 per cent. in 1898 and 1899, and 10 per cent. in 1900, now has 
a share capital of £989,500 apart from a bond issue nearly approaching 
that amount. The report shows that the gross profits for 1901-02— 
all summarised under the heading of manufacturing, working, 
investments, interest and commission—reached £111,0U0, as com- 
pared with £215,£00 in the previous year, but as the general expen- 
diture amounted to £116,581, the gross profits are insufficient to 
meet this item alone. When, however, other items are taken 
into consideration, the position becomes more unsatisfactory. 
Thus after providing for ordinary depreciation and interest on 
the bonds, no less than £97,480 has had either to be written off for 
depreciation or set aside for doubtful business and guarantees, the 
tinal result being a deficit of £124,693 for the year, which is covered 
by drawing on the reserve fund. The report attributes the loss to 
the diminution in the manufacturing profits and the necessity for 
making large provisions for depreciation; the reduction in the gross 
profits is explained by the decline in the sales to the extent of from 
10 per cent. to 12 per cent, the constant weakening of prices 
simultaneously with only a slight change in the cost of production, 
and the depreciation of materials in stock. If, however, the goods 
sold on account of third parties are taken into consideration, the 
total turnover is 25 per cent. less than in the preceding year. 

With regard to the various branches, the experience of 
the Lahmeyer Company, in Russia, has been similar to tbat 
of other German companies which have found the purchasing 
capabilities in Russia to be limited, and the expenses double thote 
incurred in other countries. As a consequence, the Moscow and 
Wareaw branches have been closed, whilst the Kieff establishment 
bas to be maintained owing to the Kieff—Swiatoschin tramway 
belonging to the Lahmeyer Trust. The Italian Lahmeyer Company 
bas yielded a return of 4 per cent., and the English Company is 
working favourably. It is true that the operations of the latter 
during the year ended March 31et last resulted in a loss,, but this is 
due to the profits only being included in the current year's accounts. 
In this connection it is reported that the general expenses of the 
Lahmeyer Company comprise not only the bead works, but also all 
the expenses ot the forcign offices, which are otherwise considered 
as an independent company. It would be interesting to learn 
whether this assertion is correct, 


MUNICIPAL TRADING. 


Ir would be impossible to state the case against excessive munici- 

lisation jn a more convincing manner than was done by the Hon. 
R. P. Porter before the British Association meeting ut Belfast last 
week. We have frequently bad occasion to criticise the municipal 
operation of English electrical undertakings on a variety of grounds 
which need not be recapitulated here; and if, at times, we have 
appeared to be a little too sweeping in our condemnation, it is not 


because of any predilection on our part for any particular set of 
promoters or companies, but because we have felt that the matter 
was assuming very serious proportions, both from a national indus- 
trial, and from a ratepayer’s standpoint. Our strongest criticisms, 
however, find the amplest possible support in the striking account 
which Mr. Porter gave of the history of the municipal movement in 
the United States about 50 years or more ago. We have looked 
through the columns of some of our socio-municipal contemporaries 
this week expecting to find that not avestige of Mr. Porter remained 
after they had dealt with him, but the attention given to that gentlc- 
man’s important utterances is of the scantiest kind. It amounts 
to this: We have heard all this before,” and You are a partisan 
of company interests.“ This is the sort of argument that everyone 
who criticises the municipal movement is met with, and it is not 
worth wasting space over. Dust-throwing so as to confuse the 
American trusts with the limited liability oompanies of this 
country, and thereby mislead the public to the belief that electrical 
and other public promoters in England are hydra-headed monsters 
working wreck and ruin, is & very weak procedure to fall back upon. 
Can the municipal enthusiast quote a few English electric light and 
traction companies whose practical operations during the past few 
years rightly bring them into such a category ? Butto return to Mr. 
Porter, who is director of the U.S.A. Eleventh Census, let us see 
what he says about the past history of municipal trading in the 
States. Presumably this gentleman is in a position to verify his 
facts and figures, and judicia] minds will accept what he says as to 
matters of fact, and form their own conclusions thereon. Mr, 
Porter is accused of being out of harmony with the present 
tendency in the U.S., but the facts upon which his subsequent 
remarks were apparently based are in themselves a sufficient 
contradiction of that assertion. Certainly we fancy that he will be 
found to be in harmony with the view which is being formed cf 
the matter in responsible quarters in this country now that the eycs 
of the public are being opened to the real facts of municipal 
losses and mismanagement. 

The fundamental idea of the American Republic is for iis 
Government to interfere “as little as possible with individual effort 
and enterprise," and in this country it has been shown unmistakc- 
ably that the growth of municipalisation bas meant the suppression 
of these very necessary qualities, not only in & financial, but also i 
an engineering and managerial sense. As few restrictions and 
obstacles as possible are placed in the way of large public 
undertakings there, and there, has consequently been tbe 
freest play for personal initiative, but here after muni- 
cipalisation has done its best (or worst), we are greeted by 
the local councillor with the taunt that if the contracts for elec- 
trical machinery go abroad, it is the English manufacturers’ own 
fault. A municipal trading fever swept over the States in the 
forties and fifties of last century, "and ended in bankruptcy and 
ruin, not only of cities and towns, but of important States; 
Americans were taught “the useful lesson that there was a limit to 
Btate and municipal credit," and this has had much to do with the 
subsequent hesitancy on the part of the U.S. to plunge into 
“ erperimental municipal industries." : 

It will interest English municipalities to learn that in 
America the period for repayment of local loans is much 
shorter than in England, extending generally to about 25 years. 
While this permits of the exercise of sufficient borrowing powers 
for legitimate needs, it is a safeguard against a full swing of the 
fascinating arena of municipal trading." Mr. Porter continued :— 
“ Partially because of the debt limitation, and partially because 
private enterprise has been allowed a freer headway in such under 
takings as the supply of gas, electric lighting, tramways, and tele- 
phones, we find in the United States no city owning and operating 
its own tramways and street railways, probably less than half a dozen 
manufacturing gas, a very few engaged in supplying electric light, 
and, I think, not one engaged in the telephone business. American 
cities, however, are well supplied with all such utilities. Our 
cities are well supplied with good quality of gas at prices generally 
regulated by the State Legislatures. In many cities competiticn 
has brought down the price below legal rate, and it has been found 
difficult, if not impossible, to put it up again. The few experiences 
we can point to in which cities have undertaken to supply their 
own gas have been melancholy failures, Some few of the smaller 
towns have undertaken municipal electric lighting; but where com- 
parisons are possible the cost is found to be relatively higher. We 
have had no experience in municipal telephoning. Since the ex- 
piration of the original patents competition has not only greatly 


increased the efficiency and reduced the cost, but in some Stats 


where the laws have effectually regulated these monopolies, bas 
established a service that would be difficult to excel.” 

We extract the following from later remarks by Mr. Porter:— 
“I venture to suggest that there is a danger when municipalities 
take up industrial enterprise that they do not always consider 
simply what is best for the public, but what will make a good show- 
ing in the annual budget. They are apt to be bitten by the desire 
to deal in large matters, whereas if they looked at the matter fairly 
and squarely they would see that their only hope of safety lay in 
keeping out of business with trust moneys, and looking sharply after 
those undertaking to manage semi-public businesses in their midst. 
This seems to me the real function of municipal administrators. 
The questions which, it seems to me, must be answered, are more 
far-reaching than these, and the principles involved much broader 
than the profit-and-loss account of a municipal ledger. First of 
all—and I put it before all fiscal considerations—what will be the 
cflect of municipal trading on the excellent work which your 
English municipalities hava taken up and conducted with such ^ 
large measure of success during the last 25 years? More than 
years ago I was commissioned by one of our Government depart 
mente to visit England and study your methods of administrating 
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municipal affairs. The budgets of many of your cities were at that 
time carefully gone over, and I had no words except of praise for 
the conduct of affairs. Everything was being done to brighten 
and improve the life of the people—better sanitary arrangements, 
more parks and open spaces, additional supply of pure water, 
increased school accommodation, establishment of free libraries, 
encouragement of music in the parks, and other movements for the 
uplifting of the people and the maintenance of a high degree of 
municipal spirit. It was a programme that everyone could heartily 


endorse, so long as it was continued upon lines of equality, and all 


were fairly taxed for the benefit of the entire community. No one 
thovght of making money out of these enterprises; no communities 
had then bnilt around the sacred person of a town clerk a com- 
petitive force which was soon not only to antagonise existing rail- 
way companies— oftentimes the largest ratepayers of a district— 
but was to compel its own citizens to assume responsibility for loans 
to promote industrial undertakings which would compete with, and 
perhaps ultimately destroy, their own business. In short, the 
ennobling civic work in which all could join has, since the 
period I am speaking of, been changed, and municipalities 
dave, in many instances descended to a form of competition 
which is not only unjust to the ratepayer, but which, 
when it assumes the shape of organised town clerks 
attempting to influence Parliamentary legislation, would be con- 
sidered an illegal proceeding in the United States. The bitterness 
expended by these Parliamentary contests to prevent individual 
enterprise, and continue municipal monopolies in tramways, in gas- 
works, and electric lighting, and the disposition on the part of 
municipalities to secure these rights and hold them, dog-in-the- 
manager-like, against private companies anxious to invest and serve 
the public, have, in my opinion, done much to side-track public- 
spirited municipal work in England. It may lower the tone of 
your administration of local affairs from the high standard it 
should occupy by introducing too much of the commercial spirit. 
This reckless scattering of public funds is in strange contrast with 
fhe experience and economies deemed necessary for the successful 
promotion and development of private enterprise. When called 
to account, they seek to soothe the troubled ratepayer by dividing 
the rapidly-increasing municipal debt into ‘productive’ and 
‘unproductive.’ The increased tax rate, they promise, is soon to 
be reduced by the ‘profits of the new enterprises.’ It is a game 
that cannot be played to the end to the satisfaction of both sides. 
The profits, too, often are chimerical, and disappear in higher cost 
of installation and of operation, which more than offsets the some- 
what cheaper cost of capital when the public credit is pledged for 
its repayment. Then there are the heavy expenses resulting 
from changes in methods, involving the sacrifice of entire 
plants, that modern industry must continually face, and 
which sometimes results in heavy sacrifice of capital. 
There remains but one place for the losses—and all business 
ventures are liable to losses—namely, the rates. The present 
local indebtedness of the United Kingdom is well over 
£300,000,000, an amount equivalent to double the same claes of 
indebtedness in the United States. Between 1879 and 1898 this in- 
debtedness has grown £160,000,000. The piling up of local 
indebtedness, we should remember, tends to escape the purview and 
control of Parliament in a way in which the national debt does 
not, and the danger is thereby increased. This may not cause any 
alarm; and I even notice an endeavour on the part of repre- 
sentatives of some municipalities to induce Parliament to extend 
the period of repayment of certain classes of loans to 100 
years, Here is unloading obligations on posterity with a 
vengeance! In the United Kingdom the total increase in the 


ratable value of the country in 25 years has been less than 


30 per cent, while ite local indebtedness has trebled. The 
American returns for the last 10 years have not yet been published ; 
butI think it may eafely be assumed tbat the reverse of this 
proposition is true— namely, that our local indebtedness has in- 
increased in 30 years 36 per cent., and the value of taxable 
property has trebled. These figures are not introduced for the 
purpose of indicating that we are wise and you are unwise, but for 
the purpose of showing the effect of placing a limitation on this class 
of debt. In spite of the activity of municipalities, in England private 
enterprise has not been entirely beaten in the race; while I observe 
in certain quarters it holds its own admirably in competition with 
tax exploited industry. Even the capital invested in private com- 
pany electrical undertakings is increasing, and this in spite of 
almost insurmountable obstacles. It is a case for gradual readjust- 
ment, not violent changes. With the facts fully understood, the 
people will by degrees curtail these unwise and dangerous economic 
experiments, and bring your cities back to the sphere of work 
which is strictly their own. The broadest objections to municipal 
trading, as carried on in England, would seem to be six in number. 
The injurious effect apon the work which is strictly within the 
municipal sphere of operation. The fact that in giving the 
required attention to trading operations, the ‘unproductive’ work 
is almost certain to be neglected. The tendency to discourage 
improvement or development. The engendering of ill-feeling, 
Pei is sure to arise when the taxpayer finds himself obliged to 

elp defray the cost of competing with himself, and which ends in 
quenching civic pride. The difficulty in adjusting the burden of a 
trading undertaking on the right shoulders, and such an equitable 
eRulation of the charge as will not put a burden on those who 
havin no benefit. In conclusion, permit me to say that Iam a firm 
of Vis in ihe municipal spirit of the age, and an ardent supporter 
oie E higher aime. These few words of warning are therefore 
: 5 m because I believe municipal trading  propensities, if 
Medie wil neutralise and destroy much of the good 
the; y accomplished by conscientious municipal workers in 

eir proper sphere, both in England and in the United States.” 


OUR COMMERCIAL SUPREMACY. 


In Cassier’s Magazine for this month there is an article on 
“ Electric Light and Power in the Korea,” contributed by Mr. R. A. 
5 chief engineer of the Seoul Electric Company, Seoul, 
orea. 
Apart from one or two little errors concerning the Koreans, which 
in no way affect the technical value of the article, we are able to 


state, from personal knowledge, that it is a plain, intelligent, and i 


bonest statement of facts which reflect no credit on our repre- 
sentatives in Korea. But it is reliable testimony as to what 
may be done even in so stagnant a country as the land of the morn- 
ing calm” by honest enterprise backed up and encouraged by efficient 
consular organisation. 

The writer is an Englishman with wide and long experience in 
engineering undertakings in the " Far East,” imbued with all the 
natural prejudices of his nation, and consequently feeling all the 
more acutely an Englishman's disappointment at seeing a field which 
should be British, occupied, without the faintest sign of opposition on 
our part, by our American. cousins. 

Messrs. Colbran & Bostwick are Western Americans. They were 
sub-contractors on the pioneer railway now running successfally 
under Japanese management between Seoul and Chemulpo, the 
bridges, permanent way, rolling stock and locomotives of which are 
all American. | 

They not only control the electric light and power in Beoul, the 
capital of Korea, but they hold the concession for long-distance 
and local telephony for the whole empire, and they have secured 
the contract for future extensions of the electrical tramway system, 
the first section of a fairly large system of waterworks for the capital. 
They are also, with some truth, credited with the establishment of an 
American-Korean bank, the first attempt to initiate some reform 
into Korean finance, in which they are assisted by the establishment 
of a small steam coinage factory, which, it is hoped by the astute 
promoters, will some day develop strength enough to be a reliable 
foundation for a Korean Imperial mint and national banking 
system. It may be argued by those who know Korea that such 
institutions are at present purely visionary, but there is ro 
knowing when they may become positively practical, and in view 
of present relations between Great Britain, Japan and Korea, 
there can be no possible doubt of the important value of the wedge 
which will open up the country, the thin end of which is now being 
carefully inserted by our American cousins. 

The article referred to is a fair and straightforward description of 
the electric light and power plant. Every foreigner concerned in 
its working and management is American, The service is far 
better, and more reliable than many others the writer has seen in 
countries where the conditions are far easier to meet, and the 
trained native staff of motormen ahd conductors are, for cool- 
headedness, quickness and intelligence, most certainly not surpassed 
by their confrères in New York or any other big American city. 
The native Korean employé has been induced to add to these quali- 
fications, those of politeness and forbearance, which his American 
brother might copy with great advantage toall concerned. By some 
mysterious influence, Messrs. Colbran and Bostwick have induced 
their outdoor staff to sacrifice the highly-cherished "top-knot," to 
don American uniforms, and to assume that smart and lively conduct 
and punctuality which is so much at variance with the innate prave 
and time-wasting characteristic of the true Korean. In fine, there 
is nothing left undone by Messrs. Colbran and Bostwick which 
might tend in the least degree to prove to the Korean that the 
American is his best friend, and might thus strengthen the vigorous 
hold which they are gradually getting on the fature of Korean 
advance and development. | 

These gentlemen are not only backed by enterprising capitaliste 
in San Francisco, but their designs are pushed on to euccess by the 
vigorous action of the American Consuls in Korea, as well as by the 
strenuous support of the American Legations of Seoul and Tokio, 


-whose influence also secures tbe aid of Japanese, who are all 


powerful in Korea. 

These American installations are by no means of a make-shift or 
temporary nature, but are well constructed, with full provision for 
future extension, and are there to stay. 

So much for American enterprise in a country which is absolutely 


virgin soil to foreign civilisation, and in which she has neither 


directly nor indirectly any claim to preference. 

England, on the contrary, in virtue of her greatly preponderating 
political influence, as well as her older commercial position in the 
* Far East," should, under proper consular influences, not only claim 


but hold absolutely the leading position in Korea. 


The American bas achieved the well-merited success of his energy 
and daring under proper official support. The share of Great 
Britain in the commercial development of Korea does not amount 
99 0 value of a single rail, nor even to a fishplate or a 3 in. iron 

There is not much solace to be found in the fact that the 
expenditure of our Government in the Far East for imposing 
Legation and Consular buildings and still more imposing gold-laced 
Censular officials, amounts to at least 100 times as much annually 
as that of the United States. And there is still less solace in the 
fact that for all purposes of commercial expansion, this enormous 
outlay is a dead loss to the country, serving only to accentuate the 
utter uselessness of the British consular official abroad when the 
interests of his nation in trade or commerce is concerned. 

The crying demand of our conntrymen abroad is for Con- 
suls who will make the interests of the British merchant 
their own. Maintenance of dignified inaccessibility, and an 
assumption of supercilious patronage of thc national who ven- 
tures to apply for aid in legitimate enterprise, may, perhaps, be 


— —— 


DT ee | 


564 THE ELECTRICAL REVIEW. [Vol 51. No. 1,296, Sxprewpen 26, 1902 


more or less indispensable to a diplomatic career, but it is not this 
for which the British merchant is pining, and on account of which 
he is being pusued to the rear by his competitors. What he wants 
to secure him an equal chance for business with the rest of the 
world are broad-minded and energetic Consuls, and from the facts 
we have detailed above, it would seem as if there existed sound 
cause for recommending a great deal of American method in the 
constitution and working of a new commercial Consular service, 
whose motto should be English Trade and Commerce, First, Last, 
and all the Time." : 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P.'THoMPsox & Co., Electrical Patent 
Agente, 322, High Holborn, London, W.C., and at Liverpool, to whom al] 
inquiries should be addressed. 


19,655. “Improvements in alternating current meters.“ A. May. Sep- 
tember 8th. 


19,672. "Improvements in electrical switches.” H.Nunxs, September 9th. 

19.688. Improvements in the carbon feeding and arching mechanism of 
electric arc lamps.” VERITYS, LiMITED, and W. R. HibiNGós, September 9th. 

19,669. ‘Improvements in the carbon feeding mechanism of electric arc 
lamps." Veritys, LIMITED, and W. R. Ripines. September 9th. 


19,713. Improvements ín the composition of electrolytes for the formation of 
accumulator plates." E. SanpHavEN and J. LURGEN. September 9tb. (Com- 
plete.) 


19,774. “Improvements in and connected with the production of caustic 
soda and sodium hypochlorite by electrolysis." F. Frerkanp. September 10th. 


19,888. '*An improved trollev-wire clamp of the kind known as come along’ 
clamps." J. WILKINSON. September llth. 


19,889. “ Improvements in mechanical shunting points used in overhead 
trolley wire for electric tramways.” H. BRECENELL, E. M. Munro and H. I 
RoGers. September 11th. . 

19,849. “ An improved automatic suspension and electrical contact appliance 
for apparatus requiring to be raised and lowered." J. STEVENSON, Jun. Sep- 
teinber 11th. 


19,854. “A guard wire for preventing tramway trolley wires from falling to 
earth when broken," S. Simpson. September llth. 


19,860. Improved primary battery." W. CLAPHAM and A. CLAPHAM. 
September lith. 
19,891. Improvements in electrical contrivances for communicating with 


passing trains." E. W. CLOVER., (E. C. Buck and H. E. A. Thatcher, Transvaal.) 
September 11th. 


19,901. “Improved apparatus for converting variations to the intensity of an 
electric cur ent into variations jn the intensity of light." C. HULSMEYER. 
September llth. (Coinplete.) 


19,967. An improvement in an electro deposit of zinc." W. A. THozas and 
J. E. GREEN. September 12th. 


19985. “Improvements in electricity meters." THE British THOMSON- 
Horston Company, LIMITED. September 12th. 


19.691. “Improvements in and relating to alternating current electric 
machines.” J. MANNHEIM. September 12th. 


19.999. Improvements in secondary battery elements and in the process of 
producing same.” L. FIELDER and G. PrCHMULLER. September 12h. 


20.003. Improvements in or relating to electric are lamps." A. J. BOULT. 
(A. Kunze, Germany.) September 12th. ( Complete.) 


20,024. “Improvements in trolley-wire holders for electric tramways and 
railways.“ P. REDpTonb. September 18th. 


20,025. An improved adjustable bracket for gas, oil, electric, candle and 
other lamps or lights." R. W. Young. September loth. : 


20,054. '" Improvements in junction frogs and trolley heads for use on the 
overhead system of electric tramcara," D. B. Fosrkn. September 13th. 


20,074. “Improvements in electric arc lamps." L. Wintz and T. HAMITEN- 
ApaAMs. September 18th. i 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 322, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). 


1900. 


13,01. An Improved olectrical converting transformer.” C. D. Abel. (Com- 
municated.) Dated July 25th, 1900. Relates to converting alternating, 
particularly polyphase, currents into continuous and rice versa, A section of one 
lorm of apparatus is described. It comprises a fixed transformer, a collecting 
commutator and brushes rotated by amotor. Thecore of the transformer com- 
prises a toothed ring with an outerringformedof laminated segments. In each 


slot are fitted the coils, each having four windings. These are the primary: 


winding, secondary and two compensating windings. The compensating wind- 
ings bave a different number of turns in each slot, the numbers being 
determined for particular cases by formule given in the specification. They 
are also connected to the motor circuits. In some cases the secondary coil is 
replaced by two coils wound in different directions and suitably connected. 
The rotary brushes are preferably carbon blocks sliding in holders; pneumatic 
tubes hold them in position, gocd contact heing maintained by the centrifugal 
action. 3 claims. 


6. “Improvements in the manafectare of eleotrio insulators.” C. A. Lopez. 
54 Jus onth, 1900. Insulators and the insulating portions of cutout: 
switchboards, commutators, &c., are formed of celluloid moulded by heat and 
pressure to the required form. The articles are cooled under pressure. 2 
claims. 


. "improvements in telegraphic transmitting, reeeiving and transiatin 
5 gi Muirhead. Dated July 26th, 1900. Kelates to the 5 
ment of apparatus in automatic telegraphy for transmitting a message to a 
cable, retranemitting from one section of & cable to the next, and receiving & 
message in tne foim of a perforated strip capable of use for retransmission. 
7 claims. 


19,452. ''improvemente fn collectors, conductors and condalte for electric 
lon.” . Bede. Dated July 26th, 1900. Relates to electric railways and 
tramways ona conduit system. The conductors consist of metal strips enclosed 
in a rubber sheath elit underneath or at the side to admit a disc mounted 
vertically or horizontally on the shank of the collector. The collector may be 
pressed upwardly by a spring bearing ona block which slides on the rail. The 
sheath is partly enclosed in an outer sheath of still insulated material secured 
on the inside of the guard rail, which forms one side of the conduit. The con- 
ductor and its protection may be made in lengths, which are connected eler- 
trically in place of insulated blocks pressed into contact with the conductor by 
caps on the plates which fish the rail. 2 claims. 


- 13,615. *'' improvements in or 
er slectric 


relating to overhead trolley wires or 

1 traction overhead electric cables er the like." R. Dated 
July 27th, 1900. Relates to safety appliances for cutting out broken sections of 
overhead electric conductors, trolley wires, guard wires, telephone wires, &c. 
Levers are pivoted on brackets on the supports of a conductor, to which they 
are electrically connected. A link or wire also connects the lever to the con- 
ductorat a suitable distance. When the conductor breaks the levers oome into 
contact with the bracket, or with contacts on the bracket, or on the insulator, or 
with a loopsuspended from the span or supporting wires, such parts being con- 
nected tothe return or to earth, so thatthe fuse may be blown. 5 claims. 


13,633. “improvements relating to electrie metor read vehicles.” E. Drauiletts. 
Dated July 27th, 1900. Relates to electrically-propelled vehicles, aod comprises 
& form of y and certain improvements in the motor apparatus and in the 
brake speeding mechanism. 5 claims. 


13,638. * improvements ia or connected with eurrent arresters.” J. G. Lorrals. 
(P. c. Burns.) Dated July 27th, 1900. Arresters for sudden or continued excess 


. currents liable to produce damage are constructed with one or more goose. 


necked springs connected to the lines. The springs grip, by means of fingers, 
the heads of rods. The rods have metal caps at each end, and have central 
portione formed of material such as hard rubber, which becomes pliable by 

eat. The oentral ion is surrounded by a helix of German silver wire. 
In bending, the rod is released from its socket, and the spring makes contact 
with the earth frame. The upright portion of the frame is attached to one side 
of each of two ordinary lightning arresters, the other sides of which are con. 
nected by springs to the line contacts. A glass protective shade is placed over 
the apparatus. 5olaims. 


13,639. ‘* imprevoments in or connected with current arresters and alarme." 


. Q. Lorrain. (P. C. Buras.) Dated July 27th, 1900. Current arresters, for which 


the circuit is broken by the heating effect due to an excess of current, such as 
described in Specification No. 18,533, a.D. 1900, are provided with additional 
contacts by which an open circuit alarm is closed when the guarded circuit is 
open. 8 claims. 2 


13,642. °° improvements in the production of amines from the an 
compounds." Q. W. Johnson. (C. T. Boehringer & Sohne.) Dated July 27th, 1900. 
Azo compounds are reduced to the corresponding amines by electrolysis, The 
azo compound is dissolved in hydrochloric acid, and is placed in the cathode 
compartment of the cell. The cathode employed is made of tin or of an indit- 
ferent material, and a tin salt, or tin in the form of powder, is added. The 
temperature of the cell is maintained at about 60? C., and the current density 
employed is about 300 amperes per square metre. An example is given in 
which p-amidoazobenzene is reduced to p-phenylenediamine and aniline. 
The p-phenylenediamine is precipitated by passing hydrochloric acid gas into 
the electrolysed solution. In another example amiao-B-napthol is obtained 
by reduction of orange II. 1 claim. 


13,543. ''improvements in the reduction of nitro compounds to the correspond: 
ing amines." G. W. Johnson. (C. T. Boehringer & Sohne.) Dated July 27tb, 1900. 
Nitro compounds are reduced to the corresponding amines electrolytically. 
The nitro compounds mixed with hydrochloric acid is placed in the cathode 
compartment of the cell, which contains also & platinum or other indifferent 
cathode, and finely divided copper, iron, chromium, lead, or mercury, or a salt 
of one of the metals. When the reduction has been effected, either the metal 
is found to have been regenerated, or a metallic ion of low valency has been 
produced, according to the electrolytic solution pressure of the metal. 
Examples are given in which nitro-benzene, which is kept cool, and is rapidly 
stirred during process, is reduced to aniline by a current having a density of 
1,900 amperes per square metre, in presence of cuprous chloride and copper 
powder respectively, copper being left in both cases, 1 claim. 


13,673. “‘improvoments in apparatus fer electrically lighting rallway train.” 

K. T. Parker. Dated July 28th, 1900. In electrically lighting railway trains a 
ynamo is driven from an axle and a controller is arranged to regulate the field 

magnet circuit in accordance with varying speeds of the train, 10 claims. 


12,813. Improvements in and:conneotod with timoohecks." J. Smith. Dated 
July 80th, 1900. The operation of an electric switch for lights sends currents 
through two electro-magnets which cause fingers to prick a time recording cord. 
The switch may take the form of a cane, which applies or releases a stop for 
one of the pockets of a billiard table. 2 claims. 


13,639. ''Aa improved electrio motor." A. G. Bloxam. (Soc. Ch. Milde Fils et 
Cle, France.) Dated July 30th, 1900. An electric motor for vehicles has tw^ 
armatures keyed on separate shafts in line with each other, each driving a we | 
of the vehicle. The field magnet consists of four steel bars, each of which i- 
wcund with & shunt coil and & series coil and carries two pole-pieces. Of the 
eight exciting coils four are disposed on eitber side of & central bearing, ana the 
arrangement is such that a shunt coil faces snd has on either side of jt a series 
coil, while diametrically opposite to it is another coil. The end bearings are 
carried by brackets aud the central bearing by rods. 1 claim. 


13,653. ''improvements in the process for purifying or removing impurities fren 
iron or steel while in a molten state and „ d. Greenway. 
Dated July 30th, 1900. Phosphorus and other impurities are eliminated from 
ironor steel by means of an electric current passing through the molten metal 
The process may be effected in a cupola or converter, or in & reverberatory or 
like furnace having regenerators and provided with electrodes, which may be 
embedded in the opposite walls of the furnace. Or ane of the electrodes may 
be embedded in the basic lining of the furnace while the other may consist of 
metal, such as platinum, chromium, or iron coated with a basic mixture of tar, 


graphite, lime or magnesia, and suspended in the mast of the molten metal. 
claims. 


13,679. ‘improvements in holders for el lo Incandescent lamps." jB. M. 
Drake, E.G. Sheppard. Dated July 31st, 1900. filament and a heater not en- 
closed in an exhausted bulb, are carried by a support which is separated by an air 
space from acap to keep it cool. 2 claims. 


13,693. '' Process ef and apparatus for du teating honograph records." T.A. 
Edison. Dated J uly 81st, 100 Relates to "i 8 101 obtaining -doplicates ol 
phonograph records. 9 claims. ; i 


13,720. ''imprevements in methods of operating dysamo-electrio machines.” 
British Thomeon-Houston Company. (E. J. Berg, U.S.A.) Dated July dist, 1900. 
The angular position of the rotating member of a synchronous dynamo: electrie 
machine is adjusted by causing the member to slip until the desired angular 
position is reached, and then checking any further slip. The required slip may 
be brought about by a number of reversals of the direction of the current through 
the field windings, 5 claims. 


13,721. ''improvement la systems ef electric motor control.” British Thomeet- 
Houston Company. (C. L. Perry, U. 3. A.) Dated July Sist, 1900. Relates to f 
motor control system for electrically-driven vehicles, &c., in which the cor- 
troller comprises a numberof separately actuated contacts, with actuating coils 
in connection with a master controller, the main object being to enable the 
several actuatiog coils to be efficiently operated at full line potential, tbe 
actuating coils are so arranged that in certain positions of the controller, a pre: 
determined number of them may be connected in series across the mains, ni 

are 80 proportioned that, wnen thus connected, they will take only the requ in : 
amount of current; in the other positions of the controller, when à smaker 
number of contacts are tobe actuated, the corresponding number of actuatios 
coils is connected in circuit with a sufficient resistance to limit the current : 
that which would flow when the several coils are connected in series. 9 claims. 


12,722, ‘improvements in oontact devices, chiefiy deripaed for o 
connection with electrical counting or recording devices." A. W. Staveley and |. E 
Parsoss. Dated July 81st, 1900. Relates to means for indicating at a dis 
electrically water and other liquid levels: counting apparatus. 8 claims. 


13,761. „ mew or improved automatic dovice for the safe operation ef ted 
conductors, with or without guard wires." ©. S. Orfile and É. b. deen er 
July 81st, 1900. Relates to a cut-out device for use in connection a o: o 
head conductors with or without guard wire. . The cut-out 18 des E hort 
operate in case of breakage of the conductor or guard wires, or in case O'i 
efreuiting due to telegraph, &c., wires, or in case of excessive ont for orer- 
magnetic cut-out is fitted 1n the main circuit, and has two windings, one 1 
load in series with the circuit, and the other a fine wire connected to an € 
magnetic controller. 4olaims. 
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No. 1,297. 


ELECTRICITY SUPPLY. 


Tue Parliamentary returns relating to electricity supply 
undertakings in the United Kingdom could hardly have 
appeared at a more appropriate moment. They are belated, 
it is true, as they apply to a period which ended somewhere 
about 18 months ago, and their value is, on that ground, 
somewhat lessened; but they come at a time when public 
interest happens to be excited, as never before, on the point 
of municipal electrical trading. The Times disclosures, the 
Hon. R. P. Porter’s British Association address, the anti- 
municipal tramways agitation at Birmingham, and also, may 
we say, our own occasional articles emphasising the necessity 
for allowing full d eeu and interest and sinking fund 
charges before * declaring " prefits, have, as a most fitting 
climax, the publication of these figures, showing what 
enormous benefits the ratepayers of British towns and dis- 
tricts are no! obtaining-by the public operation of electric 
lighting stations. | 

The figures were given in abstract form on p. 5»? of our 
last issue, and we wish that we could spare a dozen or so of 
the ELECTRICAL REVIEw pages to reprint the tables in 
fall, so convincing are they of the accuracy of the line that 
we ourselves have felt constrained to take up during the past 
year or two. We would, however, here interpolate advice to all 
who take any interest in the present position of electricity 
supply, whether their views be in favour of one side or the 
other, or even of neither, to procure copies of these two 
three-halfpenny returns. 

While figures generally form very dry material, they are 
also declared to be very accommodating, and can be made 
to prove anything. They have been used long enough 
already to demonstrate before the eyes of local ratepayers, 
by a cooking process, that a profit is being earned, though 
the contrary is the fact. Now the Board of Trade has 
compiled from the official accounts filed by the different 
undertakers for the year 1900 (ended in many cases March 
or May, 1901) a set of returns which tells a very different 
tale, and puts the matter in a more correct form. 

The returns relating to companies show that the net profit 
amounted to over £321,000, and here, of course, it is only 
right to mention that 16 out of the total of 63 companies 
(not 47, as stated last week) are carrying on operations in 
the London district, where the conditions are generally 
exceptionally favourable for electricity supply business; of 
these 16, four show losses, and for 12 a total net profit of 
£258,995 is returned. The capital expended amounts to 
48, 475,377. A simple application of figures and school- 
boy arithmetical calculations will soon show that the 
average percentage of profit for these 16 companies— 
money-grubbing companies, says the red-hot municipal 
trader—is only 3:8 per cent. This is the glorious 
average of profit—and we presume it is fair to take the 


average—that is now being earned by private capital 
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invested in electric lighting companies in the London areas. 
There are some of them working, as we have said, at a loss, 
and on the other hand, some of them have been earning good 
dividends of 12 and 14} per cent. for several years past. 
We feel that no one with any sense of equity will grudge 
a good dividend to those who have pioneered the supply of 
electricity in this country; we mean investors who “went 
into the thing" when new ground had to be cut and enor- 
mous difficulties faced, and, may we say it, whose early 
difficulties and: successes paved the way for municipal 
authorities to act for themselves in electricity supply. 

The total capital expenditure of company supply for the 
whole kingdom is close upon 11 millions sterling, and we 
find the following totals in other columns :— Reserve fund, 
£90,484 (-- £369 interest) added during the year ; depre- 
ciation fund £91,678 (+ £477 interest) added during the 
same period. 

Turning to the municipal figures and considering them in 
the same way, we find that the total capital expenditure 
has been about 15 millions sterling, and the amount placed 
to reserve fund during the year is £30,332 (+ £3,357 
interest). Corporations have paid £397,579 for interest on 
loans, showing an average rate of 23 per cent., and to sink- 
ing fund £282,726 (+ £6,110 interest). There is no muni- 
cipal depreciation fund column as such, and the allowances 
therefor, if and where made, are presumably to be found in 
the sinking and reserve funds, except in the case of Aber- 
deen, where the net surplus of £2,673 is marked “ carried 
. to depreciation," and also in the case of Rothesay (public 
lighting only), where a surplus of £120 is disposed of in a 
similar manner. The surplus columns for municipal works, 
for some reason or another, are not totalled out in tlie docu- 
ment before us, but we find them to amount to £45,254, and 
the losses to £102,931! Probably the Board of Trade takes 
the sensible view that the surpluses are hardly worth men- 
tioning, as they would be swept clean off the slate if proper 
depreciation allowances were made. 

We leave the figures with the reader to make what 
deductions he may therefrom. 

Among other points noticed in the course of an examina- 
tion of these returns is the fact that, where companies are in 
possession of the field, the receipts from public electric light- 
ing are very small indeed, but in the case of some of the 
municipal supplies public lighting brings in nearly as much 
as, and in some instances even more than, “the sale of 
energy and other receipts.” | 

Let us quote a few instances of the kind. At Barkin 
public lighting receipts are given as £1,744, and the other 
receipts £2,152 (the net loss here is £1,006, after allowing 
for interest and sinking fund)? ; at Cheltenham the figures are 
£4,870 from public lighting and £5,716 from other 
receipts, with the result that there is a loss of £3,638, after 
providing for interest and sinking fund. At King's Lynn 
the public lighting brought in £1,899, and the private 
supply only £2,002, and the loss is set down at £1,068. 
At Poplar the figures are—public lighting £1,730, and 
private supply only £1,283, with a loss of £1,268. At 
Rathmines and Rathgar the figures are—£1,334 and £790, 
with a loss of £820; and at Watford £2,369 and £1,876, 
with a loss of £1,355. Curiously enough, when we turn 
to the large and important city of Sheffield we find nothing 
whatever allowed for public lighting, yet the private supply 


* Since writing the above, we learn that the L.G.B. insists on the 
Barking Council wiping off the loss on its electricity works in the 
next rate, instead of allowing it to accumulate further. 


brings in £41,939, and there is a net surplus shown of 
£4,048. At Manchester, where public electric lighting is 
very limited (£363), and the sale of energy for 1900 
brought in £101,525, the surplus is £3,516. These figures 
wonld almost seem to show that so far as they are regarded 
merely as an advertisement of the undertaking, street 
electric lamps do not bring much grist to the mill. We grant, 


however, that in such business and industrial centres as 


Manchester and Sheffield electricity supply needs little 
advertising. 

Far be it from us, who are so intimately concerned with 
the progress of the electric lighting industry, to under-value 
the vast improvement that street electric lighting effects 
in practically every locality where it is adopted on an extensive 
scale. But the cost of its maintenance should appear in 
the accounts of different committees at a reasonable figure, 
Public arc lighting ought, as a matter of fact, to be a help 
to a station instead of weighing it down by charging energy 
and maintenance at too low a figure per lamp per annum. 
It should be looked upon as a borough improvement, and 
paid for as such. 

Is it not a little curious that public lighting is far more 
extensively employed where municipalities supply themselves 
than where companies are the undertakers? Have the Jews 
still no dealings with the Samaritans ? 

Many other matters of interest in these returns might be 
discussed, such, for instance, as the rates of charging by 
companies versus municipalities, and the excess of capital 
expended over the amount of loans authorised to munici- 
palities, but the space at our command is limited. An 
important phase of the municipal loans question is discussed 
on another page in this issue. ! 


A CARD has come into our possession 
which was recently left at the office of & 
firm of consulting engineers. The face of the card bears 
the name of an electrical contracting firm, and that of the 
representative who left the eloquent little missive; on the 
back, in addition to the name of a member of the firm of 
consulting engineers, who is styled “architect,” are pencilled 
the words—* 2.5 per cent. commission on all contracts,” 

It is an unfortunate fact that there are black sheep in 
every fold, and we knew that the electrical trade was not 
blameless in this respect ; but the fact that such a scandalous 
proposition should be put before a firm of engineers of 
repute is a shocking revelation. The natural inference— 
that the method had been successfully adopted in other cases 
—is too painful for consideration. It is, of course, obvious 
that a firm of contractors which is compelled to descend to 
such depths of infamy in order to get work cannot be estab- 
lished on the solid basis of sound workmanship and materials ; 
moreover, it may perpetrate a vast amount of harm in other 
ways. 

We must confess, with feelings of shame, that there ar 
men in the ranks of consulting electrical engineers who are 
not above taking 5 per cent. from the contractors as well as 
from their clients, the double commission being, of course, 
unknown to the latter. It may be argued that the con- 
sultant has both parties for his clients, and tbat the contractor 
should pay him for his services, as well as the purchaser; 
but the weakness of this argument is obvious, for the 
latter, in reality, pays both fees and he is defrauded of the 
second fee. The contractors who support these practices are 
as blameworthy as the engineers who impose them. 

It is particularly noteworthy that the card mentioned 
above styled one of the consulting engineers as “architect.” 
We have no wish to attack an honourable profession, but it 
has come to our knowledge on more than one occasion that 
architects in whose hands lay the placing of important 
electrical contracts, have refused to deal with certain elec- 
trical firms unless a commission were secretly set aside for 
them in the sum named in the tender. It is pitiful that 
such things should happen. The sooner the acceptance 
and tender of secret commissions is made the subject of 
severe legislation, with a view to its suppression, the better 
it will be for all parties concerned. 


Secret Commission. 
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ELECTRICAL PLANT AT THE DUSSELDORF 


EXHIBITION. . 


Tur HELIOS ELEKTRICITÄTS A.-G., of Köln-Ehrenfeld, has 
8 comprehensive exhibit, the principal feature of which is a 
three-phase alternator of imposing dimensions, direct driven 
by a horizontal engine built by the Maschinenfabrik Greven- 
broich, of Grevenbroich., The normal output of the alter- 
nator is 2,000 Kw. at 2,000 volte, 72 r.p.m., 50 cycles per 
second, The rotating field magnet is of the fly-wheel type, 
having an over-all diameter of 8 m. The wheel is of cast-iron, 
in four parts, and weighs 60,000 kg. without the poles and 
coils; the section of the rim is U-shaped, so as to havé the 
maximam stiffness against centrifugal force, and it is carried 
‘by 12 double arms. The hub is of large diameter, to reduce 
the length of the arms, and thus add to their stiffness; the 
arms are secured to the hub by means of two shrunk rings 
and 12 bolts, and the rim is joined up with bolts, keys 
and shrank rings, the section of the rim being especially 
favourable for this purpose. The poles are of cast-steel, 
84 in number; they are let into the rim and secured by 
bolts, 

The coils are wound with bare copper strip, which is 
polished bright on the external surface, giving a very hand- 
some finish ; the convolutions are insulated from one another 
with paper, and from the core with pressspahn. 

The armature is wound on the Scott system, which enables 
ib to work as a single-phase or three-phase machine as 
desired ; in the Exhibition it is connected with the three- 
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phase circuits, but it will eventually be installed in a single- 
phase station. In either case the output is 2,000 KW., but 
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a combined output of 1,500 KW. three-phase and 1,000 xw. 
single-phase can be obtained from it if desired. 

The exciting current is obtained from the Exhibition 
mains by means of a motor-generator, which reduces the 
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Sorst Hian-SPEED ENCLOSED STEAM Dynamo. 


pressure from 230 volta to 140—150 volts. 


Cross-SECTIONS OF HELIOS-GREVENBROICH STEAM ALTERNATOR. 


0 


circuit-breakers a: d the starting gear for the motor-generator 
are provided. The exciting current is controlled from the 
main switchboard of the Exhibition, 
which may be seen in the background. 
All the necessary electrical measuring in- 
struments, as well as the steam pressure 
and vacuum gauges, are mounted on 
pillars near the starting platform of the 


ee engine. 


weights. 
steel. 


between the cylinders. 


D 


The switchgear 
is located in the foundations, where high pressure automatic 


The latter is of the twin tandem com- 
pound type, with four cylinders and two 
cranks, between which the magnet wheel 
is carried. The cylinders are 725 and 
1,100 mm. in diameter, with a stroke of 
1,300 mm. The rated output is 2,000 
B.H.P. with a steam pressure of 150 lbs. 
per sq. in., cut off at } stroke, and con- 
densing. The crankshaft is of steel, bored 
thronghout, with wrought - iron cranks 
shrunk on, and provided with balance 
The crank-pins are of nickel 
The guides are bored out, and are 
supported from end to end. The piston 
rods are of steel, 6] in. in diameter, and 
are carried on spring-supported learings 
All the cylinders 
and receivers are jacketed with live steam. 
The high-pressure cylinders are fitted 
with the Grevenbroich positively-closing 
valve gear, which is simple in con- 
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struction and has been used for many years, while the low- 
pressure valve gear is worked by cams. The shafts which 
operate these gears are fitted with expansion couplings in the 
middle to compensate for the expansion of the cylinders. 
Each engine is provided with a spring-loaded adjustable 
governor and emergency stop-lever. The lubricating system 
is very complete, and provides for continuous running, without 
koc of oil. Either engine may be run alone in case of 
necd. 

The MASCHINENFABRIK GREVENBROICH also exhibits its 
patent water-purifying apparatus in the main boiler house. 

Messrs. Lours Soest & Co., of 
Reisholz, have a large number of exhibits 
at their stand. Of these we illustrate a 
vertical compound high-speed engine of 
the enclosed type, and an electrical 
hauling plant. The engine has two 
cranks at 180°, and runs at 525 revolu- 
tions per minute, giving 100 to 150 H.P., 
with a steam pressure of 150 lbs. abs. 
per square inch. The cylinders are 250 
and 375 mm. in diameter, with a stroke 
of 200 mm. "The valve gear is of an 
unusual type; the main valve rotates, 
distributing the steam to both cylinders, 
while permitting of the independent 
adjustment of the lead and compression 
for each cylinder. A reciprocating valve, 
controlled by tlie governor, regulates the 
cut-off in the high-pressure cylinder in 
such a way that the steam is both 
throttled and cut off early on light loads, 
while it is freely admitted and cut off 
late on full load. "The valve rotates at 
half the speed of the' engine, and the 
space within the valve is used as a 
receiver. Large bearings are provided, 
as well as a very complete system of 
gravity lubrication, The engine is 
coupled to a Lahmeyer dynamo. 

The hauling gear shown by the firm has two rope-drums 
2,200 mm. in diameter and 950 mm. wide. These are 
driven through double-reduction spur gearing by a motor, 
running at 300 revolutions per minute, and rated at 100 n.r. 
at 440 volts. The machine is designed for a load of 1, 200 kg. 
at 3 m. per second. 

Messrs. Lours Sozst also show a 350-H.P. horizontal 
tandem compound steam engine driving a  Lahmeyer 
dynamo; a gas engine of the same power for dynamo- 
driving; a vertical engine of 200 H.P., and a number of 
machines for stone-breaking, grinding, &c. 


(To be continued.) 


THE LENGTH OF THE TETHER. 


Locar authorities agitate for more time to repay their loans, 
and to put off the evil day for commencing their sinking 
funds as long as possible, but a more serious question looms 
in the future, viz., when will the security for the borrowed 
money be exhausted ? 

As this is a matter of considerable importance in view of 
the fact that municipal indebtedness is increasing in a much 
greater ratio than the value of the rates which provide the 
security, it is of interest to examine the regulations as to 
the exercise of borrowing powers provided for under Clause 
234 of the Public Health Act, 1875. Sub-section 2 of the 
clause is as follows :—** The sum borrowed shall not at any 
time exceed, with the balances of all the outstanding loans 
contracted by the local authority under the Sanitary Acts 
and this Act, in the whole the assessable value for two years 
of the premises assessable within the district, in respect of 
which such money may be borrowed.” 

The principle of this clause constitutes æ limit to the 
borrowing powers, and unless property is assessed not upon 
its intrinsic value, but for the purpose of increasing the 
rateable value so as to add to the security available for loans, 
a time must come when the length of the tether will have 
been reached, and fresh loans become practically impossible. 


During the last 25 years the rateable value has increased 
less than 80 per cent., while local indebtedness has trebled, 
and it is obvious that if this proportion continues, either 
rates must be raised to an extent which. will crush the rate- 
payers, or further borrowing cease. 

It is unreasonable to suppose that there is no legitimate 
limit to municipal enterprise. It is, of course, true that in 
improving the attractiveness of a town prosperity is pro- 
moted, property increased in value, and the drainage, open 
spaces, public buildings, sea fronts, piers, markets, and all 
that constitutes the enterprising development of the locality 


SokST ELECTRICAL HAULING MACHINB, 


can thereby be paid for by the rates within a fairly adjusted 
period, but even in this respect it is necessary to exercise 
caution, and not to caleulate upon a too rapid fruition, but 
to cut the coat according to the cloth. 

That this cautious spirit does not exist in a large number 
of our towns is evident, as they are not content with the exer- 
cise of that praiseworthy enterprise which is in itself quite 
sufficient to tax all the resources of the district, but by 
rushing into speculative undertakings, involving enormous 
financial responsibilities, they are increasing the rates to an 
extent which must handicap the trading community, and 
ultimately drive it away. | 

It is high time that the ratepayers should be supplied with 
exact information as to the financial position of the towns, 
by the issue of accounts certified by Government auditors, 
which shall show clearly the position of the various loans. 

Who can understand by the accounts at present available 
what the value is of the security which represents the in- 
debtedness of the town for their speculative undertakings? 
A loan is obtained for the purpose of carrying out an under- 
taking, such, for example, as a tramway or electric supply 
works; but what is there in the accounts to show the 
amount repayable by sinking fund every year, so that it can 
be seen whether the amount set aside for the purpose is in 
accordance with the terms of the loan, and what is the value 
of the asset representing the expenditure incurred upon ib. 

Without such precise date it is impossible for the public 
to know the exact financial position of the municipality; 
let us take a case as an illustration, and we select at random 
the electric lighting accounts to March 25th last of the 
Corporation of Sheffield. , 

The total expenditure upon the undertaking at the period 
named amounted to £538,502, and the amount provided for 
sinking fund £5,782, or, say, 1°07 per cent.; but there 18 
nothing to show how this very small percentage carries out 
the terms of the various loans, aggregating more than half 
a million of money. | 

Then, again, there is no statement of the value of the 
plant representing the money spent upon it; for although 
maintained by an expenditure of £2,920, out of revenue, OF, 
say, about 4 per cent. (54), it is obvious that the actual 


r-: 


g + 
1 
oe 2000 
Y ài ki 2 „ . i 
aun & a — 
a O i3 ‘a 2225 * 


rr err 


—5ð ORDERED RM ERR PEPPER EE 


vol. 51. No. 1,297, OCTOBER 3, 1902.] 


value must have depreciated by about £16,000, or nearly 
treble the amount, called a surplus, for the year. 

To make the accounts thoroughly intelligible, they should 
contain a statement of the position of each loan, showing 
the amount, term for which it was borrowed, interest, annual 
sinking fund, and value of plant after due allowance for 
depreciation, payments out of fresh loans for renewals being 
specified, when they have become necessary through the 
revenue account being insufficient to cover such replace- 
ments of worn out or obsolete plant. 

With such data it would be possible to understand the 


actual results of the trading, and to prove whether it is 


profitable or not; whereas under the existing systems, the 
public are deceived if they accept, without investigation, 
such a statement as that presented in the Sheffield accounts 
of an alleged surplus of £5,604. 

Whatever views may be held on the question of municipal 
trading—versas private enterprise there ought not to be 
any difference of opinion as to the preparation of municipal 
accounts in a form which clearly indicates the exact results. 

The difference in the forms of account issued by the 
Board of Trade in connection with electric lighting under- 
takings for local authorities and companies, is answerable 
probably for the mistaken views of the majority of the 
municipalities with regard to a provision for depreciation. 
In the case of companies working under provisional orders 
depreciation is provided for, and the accounts subjected to 
a Board of Trade audit; but, with the lccal authorities, 
neither of these conditions apply, and hence the defective 
character of the accounts. 

Because à company has a permanent capital, and the 
municipalities provide the same capital by means of a series 
of loans, it can have no bearing upon the ultimate result of 
the trading, which should be clearly shown in the accounts. 

Without & proper system of accounts based upon the 
principles we have indicated, it will be difficult, presently, 
to ascertain what security the local authorities have to offer 
for farther loans. | 

If the value of the assets representing the total amount 
of the outstanding loans is less by the action of wearing out, 
or other causes, than the original cost to be defrayed by the 
amounts borrowed, the difference should be taken into 
account inestimating the liabilities of the town when the 


Local Government Board inquire into the sufficiency of the 


security before granting fresh loans. 

All these considerations suggest serious inquiry on the 
part of local authoritics and of the Government departments, 
with whom rest the necessary consents, before embarking 
upon undertakings which, when once entered upon, can only 
be carried on with increased capital, whether profitably 
employed or otherwise, or abandoned at a heavy sacrifice. 

Security for loans will not last for ever; it will be a 
serious matter when municipalities come to the end of their 
tether, and capitalists fight shy of such investments. 

The time is, perhaps, nearer than some suppose, when 
bankers will hesitate to allow overdrafts, and the Local 
Authorities be seriously embarrassed in consequence. 


DOUBLE CURRENT GENERATORS AND 
ROTARY CONVERTERS. 


\ 
By SYDNEY WOODFIELD. 


THE paper on “Double Current Generators, read before 
the Incorporated Municipal Electrical Association, has 
aroused widespread interest in this class of machines. That 
they are not new is well known, but so far they have been 
little used in this country, as there was no necessity for them, 
owing to the limited distance of transmission required for 
railway work. For lighting and power work alone, there 
should be absolutely no demand for them, as both lighting 
and power work can be economically carried out from a 
three-phase four-wire network with many advantages, and 
the system should become universal in a few years. At 


present, however, with traction, the direct current series: 


motor holds the field, but in the writer’s opinion a few years 
Will aee the single-phase non-synohronous. motor supersede 
the series motor; a system on the lines of Arnold’s being 
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used. However that may be, there is a considerable 
prejudice against double current generators, just as there was 
with rotary converters. Even at this stage of the art one 18 
continually hearing that converters are difficult to start and 
synchronise, and that there is sure to be difficulty in opera- 
tion due to hunting. These difficulties are, as everyone 
knows who has had the practical running of such machines, 
purely imaginary with present day machinery, and there 
should be no trouble from this latter cause provided the 
system is carefully designed, and the engines accurately 
balanced and fitted with dash pots in order to make the 
governors insensitive to small rapid fluctuations. The 
starting up and synchronising of a rotary is extremely simple 
and does not demand any expert knowledge. A method 
coming more and more into use, is starting up the converter 
by means of a small induction motor bolted to the bearing 
pedestal of the rotary ; the rotor of the induction motor is fixed 
on to an extension of the rotary shaft projecting beyond 
the bearing. The induction motor has a smaller number of 
poles than the rotary, in order that for the same frequency 
it may run at a higher speed. When the motor is started, 
by simply throwing in the switch from the low tension side 
of the transformer to the stator winding, the rotary is run 
up to a speed somewhat higher than the synchronous speed of 
the converter; the field switch of the converter being closed, 


it immediately excites itself, and the synchronous speed may 


be obtained by loading one phase of the machine through a 
rheostat. In practice, however, it will be found that the 
voltage and speed can be adjusted sufficiently accurately by 
means of the field rheostat without having recourse to the 
loading rheostat, and when the synchronous speed and 
approximate voltage are obtained, the converter may be 
thrown in circuit. A converter may be used under the fol- 
lowing circumstances, provided the necessary adjuncts are 
forthcoming :— - 

1. To convert alternating to continuous current. 

2. To convert continuous current to alternating. 

x To convert alternating of one phare to that of another 

phase. : 

4. To convert according to (1), (2) or (3), and give off 
mechanical power at the same time. 

5. To receive either continuous or alternating power. from 
& distant source, together with mechanical power, and to give 
out either continuous or alternating power as the case may 


6. To give both alternating and continuous power at the 
same time when driven by mechanical power. 

No, 1 is the ordinary method of running for transmission 
to sub-stations, and is in use on the Glasgow, Middlesbro', 
London United, and Central London systems. 

No. 2 is used whep a station generates only continuous 
currents, and it is required to transmit to distant sub- 
stations; in this case, the low tension current from the slip 
rings is transformed up by means of raising transformers. 
This system was lately used by the London United Tram- 
ways Company, and as set forth below, separate excitation 
of the converter is necessary in this case. 

No. 8 is seldom used, although quite practicable, a 
“frequency changer” being more commonly used. This 
machine consists simply of a synchronous motor driving an 
induction motor backwards, in case of conversion from low 
to high frequency. The low frequency current is led into 
the stator winding and the high frequency current is taken 
from the rotor by means of slip rings. The frequency of the 
slip ring currents will depend on the speed of the rotor for a 
fixed number of poles and is the algebraic sum of the rotor 
and stator frequercies, m 

No. 4 is extensively used for driving boosters, &c. ; all the 
Glasgow converters drive negative boosters for the rail 
returns, 

No. 5 is rarely, if ever, used in commercial working, 
although it is used in the test shops at some manufactories. 

No. 6 is coming into vogue in this country, chiefly for 
traction; it is used largely in America for both traction and 
lighting. l 

In the present article we shall deal chiefiy with No. 6, or 


the so-called double current generator, a machine of consider- 


able value in the present stage of the art of electric rail- 
roading, and one, from all appearances, that has a considerable 
future before it. The chief advantage of this type of 
machine in supplying current to railroads, lies in the fact 
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that the load is automatically shifted from one side of the 
machine to the other, without altering to any large extent 
the efficiency, whereas in the case of an alternator and con- 
tinuous current machine driven from one engine, while the 
efficiency of one machine near full load is high, the other 
machine is running at a very poor efficiency. A so-called 
disadvantage brought forth is that the cost is very high ; 
this is not so in fairly high speed sizes with low frequency, 
since the number of poles is practically the same for con- 
tinuous and alternate current machines of the same size and 
speed ; erroneous ideas in this respect are brought about by 
taking American and Continental machines as criterions, 
where, of course, low speed engines are universal. 

Another great point in favour of the use of these 
machines lies in the fact that spares are cut down to a 
minimum, thus reducing capital cost. 

In a polyphase rotary converter the armature reaction is 
the resulting effect of the armature reaction of the machine 
as a synchronous motor and also asa direct current generator. 
As the brushes are set on the neutral positions in the con- 
verter, the continuous current armature reaction is a 
quarter period behind the field flux. In a synchronous 
motor the reaction due to the energy component of the 
current is a quarter period ahead of the field flux, thus the 
resulting armature reaction in a converter is equal to zero. 

As the armature reactions cancel each other, we have 
only (1) the reaction of the energy current required to 
rotate the armature; (2) the reaction due to the wattless 
component of the alternating current; (3) an almost 
negligible effect of an oscillating nature, of three times the 
frequency in a three-phase machine, this effect is extremely 
small owing to the damping of the oscillations due to the 
field spools, which act in a similar manner to the short- 
circuited coil often put aronnd the field spools to prevent 
hunting. If the rotary is giving out mechanical power, the 
alternating current is increased, and is greater than the 
corresponding value of the continuous current output, by 
the amount of current required to give out the mechanical 
power, and therefore the armature reactions do not cancel 
each other, the alternating current reaction being greater, in 
& similar manner the heating of the armature is also greater. 
In a double current generator the alternating and continuous 
currents are not in opposition, but in a similar direction, and 
therefore the armature reaction is due to the sum of the 
alternating and continuous currents, it being immaterial 
as to the proportions of the two currents. Hence we see 
that in a rotary converter the output is limited only by the 
* commutation," and owing to the absence of distortion this 
limit is far in excess of that obtained in a direct current 
generator. In a double current generator, however, the limit 
is determined by the armature heating and by the field dis- 
tortion, since the armature conductors carry the sum of the 
two currents, and the armature reaction is due to the sum 
of both currents, Since the field is distorted by the arma- 
ture reaction, the brushes will require to be shifted from the 
neutral position in order to obtain sparkless commutation, 
Again, if the alternating current is lagging it will exert a 
strong demagnetising effect on the fields, and the greater the 
angle of. lag, the greater becomes the demagnetising effect, 
and this may go on to such an extent as to cause the machine 
to entirely lose its excitation. In a similar manner an 
“inverted converter," that is, a machine receiving direct 
current and converting to alternating current, will have a 
frequency depending on the phase relation of current and 
potential; thus with lagging currents the field excitation is 
weakened and the converter speeds up, increasing the 
frequency, the increase in frequency again increasing the 


lag and consequently speed, and this gocs on until finally the 


machine gets entirely out of control. On the other hand, a 
leading current will increase the field excitation, causing the 
converter to speed down, thus decreasing the frequency. 
Hence an inverted converter is preferably separately excited, 
and for a similar reason it is often preferable to separately 
excite double current generators, depending on the work 
they are required to perform. It is clear that a double- 
current generator must be designed to give the desired fre- 
quency with a given speed—that is, the number of polea is 
tixed—for this reason a low frequency, which is chiefly used 
in power work, comes in conveniently. Another point which 


also fits in extremely well is the use of high-speed engines, 


since for a given frequency the higher the speed the leas ig 
the number of poles. In a low speed machine, in order to 
obtain the desired frequency, a large number of poles would 
be required, probably two or more times the number required 
for a good continuous current machine, and, in order to 
prevent the poles becoming crowded, the diameter of the 
field frame would have to be considerably increased, which 
means a large diameter of armature and commutator. Again, 
the poles being narrower than in a continuous current 
machine, the number of slots per pole would be somewhat 
reduced, which means a greater potential difference between 
commutator segments and also a greater reactance voltage, 
which indicates a considerably greater chance of non- 
sparkless commutation. From the above it will be seen 
that a low speed high frequency double current generator 
would be characterised by a large diameter and small width, 
but with a low frequency and high speed very little differ- 
ence would exist from an ordinary continuous current 
machine, and both these latter circumstances, in England at 
any rate, are exactly what are found. The voltage ratio 
between the continuous and alternating sides of a double 
current generator is, of course, fixed as in a rotary converter. 
In an n-phase machine in which n points are connected to 
the slip rings (in a multipolar machine this refers to 
n points per pair of poles), the potential (between any slip 
ring and the neutral point is obviously 
E = Eam. 3 

2 V2 

and, therefore, the potential between any two slip rings is :— 


„ R 
e sin 
J. 
E zx -~—-- 
V 2 
where E = R. M. S. volts, and « = continuous current volts 
between brushes. The current per line 
2 V2€ 
B 1 
and the current from line to line, will be, therefore, 


N 0 
C = ect. ; 
- R 
n sin — 
| T | 
where c = alternating current and c = continuous 
current. 


These values are, of course, on the assumption of a sine 
wave: while, however, in a rotary converter these values are 
closely approximated to owing to a distributed winding being 
used, it does not follow that it will be so in a double current 
generator, as the pole arc is often considerably reduced and 
the number of slots per pole is somewhat less. In a high 
speed low frequency machine, however, the above formule 
vill figure out fairly accurately, if armature losses be allowed 
for. Just as in a rotary converter, however, the direct 
current voltage has a fixed ratio to the maximum value of the 
alternating wave and only indirectly to the effective value 


the effective value — 
( 2 


wave) — clearly, therefore, a different ratio of effective to 
me ximum values will alter the ratio of direct and alternating 


potentials, in fact, the ratio is changed in proportion to the 


ratio of effective to maximum value. | 

In order to transmit the alternating current, its potential 
has, of course, to be transformed up by means of raising 
transformers, and in figuring out the cost of a scheme, the cost 
of the transformers must be added to that of the generators. 
It is usual in such machines to regulate the direct current 
side by means of the field rheostat, the alternating side 
either being regulated by means of an induction regulator, 
or in scme cases being entirely left alone. The author is 
decidedly iu favour of sub-stations equipped with induction 
motors coupled to direct current generators when receiving 
their supply from double current machines, since no regu- 
lation is required on the alternating side of the generator. 
Aseveryone knows, all induction motors will carry 25 per cent. 
overload for two hours and 50 per cent. momentarily, and 


since the output varies as the square of the voltage on the 


motor terminals, and assuming 10 per cent. drop in voltage 


1 , l 
of the maximum value for a sine, 
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on the line for some cause or another, we should get with, 
sap, 5,000-volt transmission, | 


1,500? 

150 per cent. x ( 5,00 o) = 120 percent. of therated output, 
thus leaving an ample margin for temporary overloads, 
Furthermore, the induction motor is independent of the 
fluctuations of* the generator speed, and whereas momentary 
drops in voltage bave little or no effect on the induction 
motor, yet the same drop may cause a synchronous machine 
to drop out of synchronism entirely, and come to rest, Of 
course, the torque of a synchronous motor varies directly as 
the applied voltage, and therefore the synchronous machine 
will stand its torque longer, but in the induction motor a 
lowering in speed due either to a heavy overload or a drop 
in voltage may occur; yet as soon as the overload is removed 
the motor attains its normal speed again. With a synchro- 
nous machine, however, this is not so,and the motor comes 
to a dead stand. The induction motor set would, of course, 
require an excessive current for starting, unless a compen- 
gator or some other arrangement were used, but provided the 
set were not large compared with the generator units, no large 
pressure drop should result, due to heavy starting currents 
and low power factor. It will be seen, therefore, that no 
transformers, starting motor, synchronising gear, &c., will 
be necessary in the sub-station, and the wages of attendants can 
be cut down to a- minimum, since no expert is necessary ; 
besides, there is no fear of hunting, &c., and this appears to 
be a good off-set for the better power factor and efficiency 
obtained with a synchronous ect. Even taking account of 
the above, there are many cases where rotary converters are 
indeed preferable, especially where one generating station 
supplies only alternating current, and where the pressure can 
be maintained constant, but in double current stations where 
the pressure on the direct current side is regulated by the 
field rheostat, asynchronous machinery appears preferable. 

In a rotary converter sub-station it is essential to keep the 
primary voltage on the transformers constant, as otherwise 
the direct current voltage would vary, and therefore an 
induction regulator becomes necessary (this piece of appa- 
ratus was described in the ELECTRICAL REVIEW of January 
3rd last); it is preferably installed in the  sub-station 
itself, on the high tension side of the system. 


THE ELECTRICAL TRADE OF THE UNITED 
. STATES. 


Ix connection with the ordinary census of the United States 
for the year 1900, the Census Office at Washington has just 
, Issued a bulletin, which deals with the electrical industry of 
that country from the manufacturing point of view. The 
report extends to 55 large pages of close type, and includes 
31 tables, some of extraordinary complexity, so that although 
we may strive to note down some of the more salient features 
of the bulletin, it is impossible, in the space at our disposal, 
to do justice to the subject, or to the marvellous skill and 
patience with which the present document has been compiled 
by Mr. T. C. Martin, of. New York. : 

. Allowing for the fact that the figures quoted do not 
include details of local companies interested in lighting, 
telephone, street railway, and other work, the following table 
shows at once the magnitude of the business in the U.S., 
0 manner in which it has grown during the past two 

es :— 


Dates of census "T | 1900. ! 1890. 1880. 
a AA ⅛ K wa coc MU re ch ertet Se E 
Number of establishments | 580 | 189 76 
EUM) see . . . 883, 130,943 , $18,997,337 81,509,758 
umber of salaried officials . 4,987 688 2 . 
Cost” Wwage-earners ... 40,890 | 8,002 1,271 
st of materials used  ... 848, 916,440 $8,819,498 81,116,470 


Value of producte, includ- 
ing custom work and re- | | 
Paling ..  .,,  ..; $91,348,889 | $19,114,714 | $2,655,036 
| | 
as up this and the subsidiary tables, the latter of 
Walch cover the whole country, State by State, itemising 


such little things as glow-lamp sockets, data coming from 
132 other concerns were studied, an inclusion of which would 
bring the factories up to 712, and the value of the products 


to nearly $105,000,000. These, however, have been excluded 


to avoid overlappingi inasmuch as the latter firms are only 
partly electrical. Similarly, no acoount is taken of any 


- description of bare iron or copper wire, nor of steel rails 


for trolley systema, nor of wood or metal poles, nor of the 
various products of the electrolytic cell and the electric 
furnace. 

10,527 dynamos were built in 1900, the average capacity 
being 75 m.P. Of them 9,182 machines yielded direct current 
averaging 47 H.P. in size, while 1,345 alternators of 254 mean 
H.P. were constructed. The 5,000-H.». alternators at Niagara 
which develop current at 2,200 volts, are now small in com- 
parison with the new 10,000-H.P. machines; and as the 
latter give & 12,000-volt current at once, step-up trans- 
formers are dispensed with. Thus it happens that these last 
generators have cost only about $7 per H.P., whereas the 
10,000 odd dynamos mentioned above cost nearly $14 per 
H.P. Motors to an aggregate value of $19,505,504 were 


gold in 1900. Of these 15,284 were used on railways: 
3,017 (H.P. 8.220) for motor cars; and 97,577 (H.P. 


12,766) for fans alone. This latter employment for elec- 
tricity is specially valuable to the central station engineer, 
for as a fan takes about the same current as an ordinary 
incandescent lamp, and often runs all day long in the 
summer, while the lamp frequently burns only for an hour 
or two of a winter's evening, the adoption of these apparatus 
helps greatly to equalise the summer and winter load. 
Storage batteries to the value of $2,559,601 were made in 
1900, all of the lead-lead type; it is estimated that 
$11,000,000 have been invested in these apparatus by 
central stations, isolated lighting plants, and street railway 
concerns, In New York the standard type of 44-cell car 


battery has been improved from a weight of 1,790 lbs., and 


a travelling radius of 28} miles, to a weight of 1,050 lbs., 
and a radius of 423 miles. These propel a vehicle with 


driver and two passengers weighing 5,300 lbs. altogether ; > 


75 of the new type were in regular use during 1900, making 
average distances of 3,742 miles. Dry primary batteries 
were reduced in price during 1900 to a cost of about 10 
cents per cell, having originally been three or four times as 
expensive. The total value of carbons reached $1,731,248 ; 
81,263,732 worth being employed for lighting, and $186,679 
worth for brush manufacture. Out of 158,187 arc 
lights produced in 1900, only 23,656 were of 


‘the open variety; and whereas 73 cities use direct 


current enclosed arcs for street lighting, 326 cities employ 
series alternating enclosed lamps, deriving their current from 


" constant-current transformers, 21 million 16-c.P. glow 


Jamps, 3 million smaller ones, and 1 million larger ones were 
made in 1900, the total value being $4,000,000. Bulbs are 
getting smaller in order to economise glass and platinum ; 
but are larger than those of European lamps. 

The value of telephones constructed in 1900 was 
$10,512,412. In 1880 the Bell systems had a combined 
capital of $15,502,135, and employed 3,338 persons; by 
1900 the capital had risen to $300,000,000 and the number 
of employés to 33,000. "These figures do not include the 
* independent " systems 80 common in the middle and north- 
western States, whose capital amounts to another 
$150,000,000. In 1900 there was one instrument to every 
40 persons in the United States generally ; while in San 
Francisco, for instance, the telephones are 1:12 per head. 
Multiple switchboards are growing till it is said that one 
girl can deal with 100,000 subscribers at “central.” 
There were 11 establishments making phonographs and 
graphophones, the value of their products reaching 
$2,246,274, the number of complete instruments being 
151,403. The value of the telegraph instruments reached 
$1,042,266 ; but the figures are misleading as so many rail- 
road and similar concerns make their own, and do not supply 
the public; in fact, $1,231,167 worth of the telegraph 
apparatus quoted was for police work, fire alarms, and 
similar special purposes. Insulated wire and cable made in 
1900 had a value of $21,292,000, but at the time mentioned 
no deep-sea cable was being manufactured in the States. 
91,147 pieces of warming, cooking and welding apparatug 
were constructed, having a total value of $1,186,878. 
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In 1900 there were 877 coal-gas: factories in the States, 
whose capital amounted to $567,000,506, and whose pro- 
duct was worth $75,716,693. The population of the 
States is nearly 75,000,000. On an average each person 
spends annually $3 with traction companies, $1:50 on 
lighting, $1:25 on “electric apparatus and supplies," 75 
cents on telephones, and 50 cents on telegraphs, fire alarms, 
&c. Altogether each citizen spends $7 per year on elec- 
tricity ; so that “at least one explanation of the rapid rise of 
the U.S. to ita present position in international affairs and 
among the manufacturing nations may be found in this 
manifest willingness of its people to pay as much for elec- 
tricity as for bread.” , | 


\ 


THE WOLVERHAMPTON EXHIBITION. 


(Continued from page 505.) 

Mrssrs. Hour & WILLETTE, of Cradley Heath, have an 
interesting exhibit of electric and other lifts, jacks, 
pulley blocks, &c. The driving mechanism of the electric 
lift, which is shown in operation, is illustrated herewith. 

The motor, which is of the E. C. C. semi-enclosed multipolar 
compound-wound type, drivesa worm of hardened steel, gearing 
with a machine-cut phosphor bronze wheel; the latter is 
enclosed in an oil-tight case, and is keyed to a steel shaft, 


. which carries a cast-iron drum with four grooves turned in 


its periphery to receive the steel ropes. 


MxcHaNISM OF ELECTRIC Lirt. (Hort & WILLETTS.) 


The thrust of the worm is taken by a ball-bearing. A 
mechanical brake is fitted to the worm shaft, which comes 
into operation directly the current is interrupted, and an 
automatic device provides for opening the main switch at 
the limits of travel of the cage, to prevent over-winding. 
The speed controller is automatic ; the resistance cannot be 
cut out of circuit unless the lift starts, and the latter cannot 
be forced to start with an overload. Should the current 
fail from any cause, the resistance would be at once inserted 
in the armature circuit. | 

The reversing switch is specially designed with several 


simultaneous breaks to prevent sparking, and is enclosed in 


a fireproof case; it is operated by a hand rope passing 
through the cage, in conjunction with a device which 
ensures that the switch shall not.be left in an intermediate 
position. 

The cage is counter-poised with cast-iron balance weights, 
and is steadied by pitch-pine guides. An adjustable in- 
dicator can be fixed in the cage, which is set by the 
attendant before starting ; the cage will then stop auto- 
matically at the stage for which the indicator is set. 

The apparatus worked smoothly and with precision, and 
the simplicity of its construction, combined with the good 
workmanship with which it was executed, gave reason to 
anticipate that it would be found reliable in practice and in- 
expensive in upkeep. | 


Messrs. Mavor & CouLsoN'S exhibit at their stand can- 
sists mainly of an electric bar coal-cutting machine, mals 
according to Hurd's patent. Messrs. Cowlishaw, Walker and 
Oo., Ltd., of Stoke-on-Trent, are their sole licensees for the 
Midlands and Staffordshire districts. The machine embodies 
many improvements, the outcome of practical experience, 
which render it well adapted to meet the severe conditions 
of working obtaining in coal mines. The rotating cutter- 
bar is fitted with removable cutter picks, and is driven by 
gear which is entirely dust proof, and runs in an oil bath, 
The motor is designed to withstand the roughest treatment, 
and is enclosed gas-tight. The machine automatically 
hauls itself along as the cut proceeds, at a readily adjust- 
able speed. Three sizes are made, of 12 to 26 H.P., and 
capable of cutting from 2 ft. 6 in. to 6 ft. deep. The bar 
cuts its path into the face, and can be used either over or 
under, at the right hand or the left, and in either direction 
of travel. 

In the power department Messrs. Mavor & Coulson show 
the dynamo which they exhibited at Glasgow last year, 
coupled to a Robey engine. The set is capable of an output 
of 850 Kw. at 550 volts, at 90 revolutions per minute, 
This set was described and illustrated in our issue of August 
9th, 1901. Messrs, RoBEY & Co. are also exhibiting the 
two vertical engines, of 100 f. H. P. each, coupled to Scott 
and Mountain dynamos, which they showed at Glasgow; 
these were described in the same issue. 

THE NATIONAL Gas Exa«rNE Co. show seven of their 
machines, ranging in power from 2 to 85 m.H.p. One of 
these is coupled to a multipolar dynamo, and is rated at 
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9.p H.P. NATIONAL Gas ENGINE AND DYNAMO. 


9 B. H.P.; this, as well as the 85 B. H. P. engine, was specially 
designed for electrical work. The latter is shown in one of 
our views as it would appear in working. The special 
features claimed for these engines are good lubrication, 
steady running and ease of access to the valves for cleaning. 
The ignition tube is of porcelain, and is supported at both 


85-B.H P. NATIONAL Gas ENGINE, COUPLED TO DYNANO. 


ends without coming into contact with the cold metal, 80 
that the tube is uniformly heated and lasts for years, The 
cylinders are always fitted with loose liners of hard meta 
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which are easily renewed, and every care is faken to ensure 
the use of good material and workmanship. 

Messrs. THE MIRRLEES, WATSON Co., LrD., of Glasgow, 
show two enclosed high-speed single-acting engines; one of 
these is of 60 I. H. P., running at 550 revolutions per minute, 
and has cylinders 10 in. and 14 in. in diameter, with a 
stroke of 7 in. The other engine is rated at 30 J. H. P., and 


Cross-S "L TION OF MIRBLEES-WaTSON ENO g. 


runs at the high speed of 700 revolutions per minute; this 
engine is couplec, to a dynamo by Messrs. Ma vor & Coulson, 
and has cylinde-s 6j and 10 in. in diame’ er, 5 in. stroke. 
The cross-section herewith shows the -zangement of the 
valve gear in this type of engine, The valves for both 
cylindera are worked by a single eccentric; the cranks 
splash into the oil reservoir in the bedplate, thus ayto- 
matically lubricating themselves, the bearings and the air 
buffer pistons. The speed is controlled by a throttle governor 
mounted on the main shaft. 

Messrs. BUMSTED & CHANDLER, of Hednesford, exhibit 
an induced draught single inlet fan driven direct by a steam 
engine, both of the well-known Chandler patent type, and 
suitable for passing hot gases at a temperature of 600° F. 
from a battery of boilers into a smoke stack. The fan 
impeller is 54 in. diameter, and is provided with a large 
number of specially curved vanes, the exact length and 
curvature of which depend upon the special circumstances of 
each case and the duty required. This fan underwent a 
prolonged series of tests at the maker’s works, and it passed 
a volume of air equivalent to 50,000 cubic ft. per minute. 
The engine is a 20-5.H P. compound, with single crank, 
suitable for 160 lbs. steam pressure, and the valves are 
worked by a lever which derives its motion from the con- 


necting rod. With this arrangement the economy of steam 


is excellent, the consumption being only 18 lbs. per I. H. P. 
per hour when exhausting to condenser, saturated steam 
being used. The diameter of the high-pressure cylinder is 

5 in., and that of the low-pressure cylinder is 94 in.; the 

stroke is 7 in. The speed during the test was 425 revolutions 

per minute, 3 
A working model of a colliery ventilating plant is also 

shown, the fan being driven direct by the engine, and Messrs. 

Bumsted & Chandler have lately set to work a similar 

plant—a 16 ft. diameter fan with steel casing and evasé 

outlet, driven direct by one of their engines—at the Littleton 

Collieries, Huntington, Cannock ; this comparatively small 

plant passes 300,000 cub. ft. of air per minute at 3 in. 

water gauge. | \ 

a small and compact electric lighting set is also shown ; 
e dynamo, by Messrs. THOMAS PARKER, of Wolver- 
mpton, gives 35 amperes at 105 volts at 600 revolutions 

Bhan” and is driven direct by a double-crank compound 

dler engine having cylinders 23 and 4 in. in diameter, 
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Messes. Bever, Doruinc & Co., LIATrED, exhibit 
their latest design of combined steam dynamo. The engine 
is 8 compound Bever's patent high-speed balanced engine, 
with cylinders 6 in. high pressure, 10 in. low pressure, and 
6-in. stroke, running at 800 revolutions per minute. It is 
coupled to a four-pole generator, giving 40 KW. at 230 volta, 
at 800 revolutions per minute, by the PHNIIX DYNAMO 
MANUFACTURING Company, of Bradford. 

This type of high-speed self-contained engine has a high 
pressure cylinder and a low pressure cylinder on each side of 
the crankshaft, full steam pressure acting constantly on the 
outer sides of the high pressure pistons, and acting inter- 
mittently and expanding on the inner sides of the low 
pressure pistons. The engines being balanced as regards 
pressures, revolving and reciprocating weights, they can be 
run at a very high speed with perfect steadiness and without 
vibration. All the working parts run in a bath of oil. 

The generator has a slotted drum armature with former- 
wound barrel winding. The armature conductors are of high 
conductivity copper strip, carefully insulated with pressspahn 
and mica previous to the winding being assembled. The 
core is built up of high quality soft-steel stampings, insu- 
lated from each other to prevent loss by eddy currents and 
hysteresis. 

The machine is designed with a positive fixed position of 
brush at all loads, will run for two hours at 25 per cent. 
overload, and will stand 50 per cent. overload for con- 
siderable periods without injurious heating and absolutely 
sparklesely. 

The bearings are of. the self-aligning spherical type, the 
length being three times the diameter of the shaft. Two 


. oil rings are provided, which ensure a copious supply of oil. 


On this stand is also a three-throw motor-driven vertical 
pump, suitable for boiler feeding up to 250 lbs. per sq. in., 
or for pumping against a head of water up to 600 ft. The 
pump is driven by a 12-H.P. motor, by means of a Buffoline 
pinion gearing into a cut cast-iron wheel. The motor is of 
the semi-enclosed four-pole type for 280 volts, made by the 
Phoenix Dynamo Manufacturing Company, the output being 
10 B. H. P. at 800 revolutions per minute; the temperature 
rise does not exceed 80° F. above the surrounding atmos- 
phere after 6 hours’ run. The armature is of the slotted 
type, with former-shaped coils and barrel end windings. 
Hinged doors are provided for access to the brush gear, &c. 
The end bearing supports are so arranged that the motor may 
be bolted or fixed to any angle, i.e., to a wall or under roof 
girders, without affecting the lubrication. 

Another exhibit is one of Bever’s patent duplex steam 
pumping engines, with 6-in. cylinders, 4-in. pumps and 
10-in. stroke, suitable for general pumping purposes, boiler 
feeding, fire pumping, &c. 

The motor and three-throw pump is driven by the 
generator in connection with the high-speed engine, which 
at the same time lights all the lamps on the stand, in addition 
to the gns. 

automatic slow-starting motor switches used are by Mr. 
1.. Hodgson Wright, of Halifax, who is also the manu- 
facturer of the main switchboard. 
(To be continued.) 


TH DIFFICULTIES THAT STUDENTS OF 


ELECTRICAL ENGINEERING MEET WITH. 
By A STUDENT. 


I AM a student, I think as a student, and I write as a 
student, and I write this little article on behalf of my fellow 
students, in the hope'that in some small way I may give 
voice to the various difficulties that all students of our pro- 
fession, with whom I have come into contact, seem to meet 
with. Of course, all students do not meet with the same 
difficulties; problems that are insurmountable to some are 
perfectly simple to others, but still there are some things 
that nearly all of us experience difficulty with, and if only 
we stated our difficulties a bit more clearly, and spoke out 


more loudly, perhaps more trouble would be taken to guide 


us on the somewhat thorny path we have chosen, 


Ee 
574 "THE ELECTRICAL REVIEW. vol. 51. No. 1,297, Octoszs 3; 1902. 
— 'u———————————— S ÁÉÁOAGEMLEMOMOBÓMGLUOOVEMLLLPTÉCCSTTIEHEEELTTZZÉCTLLLTPITÁITTCAESTEÉBEEZ]LIZÓLILLLELEENIUZITELLLEILLELLLEEZLEILLILLLLLLLELLILL.L.LUO)O.LICLLCUUOLLLUL,EESEZES/ZEOZZO25$)SEEZECOOuO-.0UIÜUOLADO CON EKYIXZC AAA, e n NR RR RN Rgdan 


From the mere fact that we are students, however, we are 
almost debarred from the use of the columns of professional 
papers; we are considered nobodies, or, at least, only some- 
bodies who are to do what we are told, to learn just what 
professors and mathematicians feel in the mood to teach us, 
and to believe that it is good to study this or that just 
because we are told it is good. 

If this little article, however, meet the eye of some learned 
professor steeped in dz and dy, or that of some eminent con- 
sulting engineer who bas forgotten that he ever was a student 
himself, and they should lift the finger of scorn, I would say 
to them, Beware! remember that the student of to-day is 
the engineer of to-morrow: remember that our engineering 
reputation is being attacked on all sides, and that, especially 
in matters electrical, other nations are actually worsting us. 
Remember that the seeds of instruction which you sow 
to-day will bear fruit to-morrow, and accordingly as you 
train us to-day, so shall our great engineering industry 
thrive or fall to-morrow. l , 

The training of electrical engineers has become of vast 
importance, and the subject has been under discussion, and 
much has been written by learned writers, but why should 
not the student have his little say, the more so seeing that 
he is the person directly interested. 

I would preface what I am going to say by the statement 
that I am only writing for a certain class of student, 7.e., the 
average hard working, industrial student who is trying his 
very best to get on with the brains at his disposal. 

There are two other classes of student, firstly, the excep- 
tionally clever and brilliant student, to whom all things are 
easy, and come as second nature, and those of us who belong 
to this class are, alas, all too few; and secondly, there is the 
well-known, and I am afraid, rather numerous class of ne'er- 
do-wells, who are students only in name. To these two 
classes of students it matters very little what system of 
training they undergo. The one will be a success, and the 
other a failure, under almost any system. 

Now to work. I will try and be as brief as I can. 

First, the stndent of electrical engineering has a some- 
what undefined idea that he is being taught much that will 
never be of any use to him in the future. This does not 
appear to be the case in most other professions. For 
example, a medical student knows that when he learns how 
to perform an operation, or how to treat some snecial disease, 
that he is learning the work that he will actually have to 
perform himself later on. Take now the case of the engi- 
neer student. He knows well enough that when he is learn- 
ing how to draw a sine curve, or (in his practical work) 
how to clean wires and joint a cable, that in all probability 
he will never have to do this again in his life. 

At the outset of his training, then, the student is apt to 
be suspicious of what he is taught, and day after day he 
becomes more inclined to pick and choose for himself what 
special thing he will study, and what he will entirely leave 
alone. One student will have a leaning towards the prac- 
tical part of his work, and tell you that theory is all“ rot,“ 
and “no good," and only fit for Professor Dryasdust.” 
Another student will not like to soil his hands, and would 
scorn the knowledge of how to use a hammer and chisel ag 
being only of use to mere fitters. Another, while revelling 
in calculus, dislikes chemistry, and refuses to make “ stinks,” 
So we could go on, the chances being that the student, in his 
ignorance and inexperience, is apt to place among those 
things which he classes as no good, just the very thing that 
he will most require in after life. His position is deplorable. 
He says he has not time to learn everything; yet, what is 
he to learn and what is he to leave? Each professor and 
master naturally glorifies the one special subject which he 
teaches, and duly impresses on the unfortunate student that, 
whatever else he leaves alone, it is to the utmost importance 
that he learns that particular subject, so that no help is to 
be had from those whose place it is to give help in this 
matter. . | 

Coming, now, to the chief difficulty that all students 


seem to experience, it is this—the wunt of combination of. 


theory and practice, The relation between theory and prac- 


tice should be most clearly shown; and yet, what is the case. 


in practically every scientific institution that exists in this 
country ? Why just the very opposite; a broad and yawn- 
ing gulf, a veritable line of demarcation appears to be drawn, 


a 
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and the student feels this gap in his training, and seeks in 
vain for some bridge by which to cross. ' 

In the class room he learns much of mathematics, of 
trigonometry and calculus. He has all sorts of weird curves 
and waves of E.M.F. and current drawn for him on the 
black board. He learns how to talk intelligently of power 
factors, of the paralleling of alternators, and so on. In the 
“ shops" he learns how to turn a commutator, to wind an 
armature, and so on, and generally the work of a fitter or 
electrician ; but, at the end of all this training, he still feels 
that he is in no sense an electrical engineer—and why ? 
because the work of the engineer is to apply theory to practice, 
and this he has never been taught. 

All colleges at which electrical engineering is taught bave 
now extensive laboratories, and the student is taught the work 
of testing. He is taught, for example, how to find the 
efficiency of a direct current dynamo, the different sources 
of loss of energy in it, how to determine the characteristic 
curve, how to test transformers and arc lamps, and so on. 
So far so good; testing is most useful and necessary work, 
but the thinking student and the one who wants to get on 
would like to go a step further. He does not rest content 
with testing somebody else's work; he wishes to build a 
dynamo or a transformer of his own. 


Then comes the great, difficulty ; there is nobody to teach | 


him how to do it. His professors being probably entirely 
theoretical men, cannot tell him how to wind an armature, 
while, when he goes through the shops the workmen, though 
they can tell bim how to do this, cannot tell him why there 
are 48 conductors on it instead of 50. 

The subject then of the design of electrical machinery, 
the work to which the student hopes to devote his life, is 
never taught. No practical bearing is taught him between 
the results which he obtained from tests of apparatus in the 
laboratory, and as to how he is to apply the knowledge 
gained from these results to the design and improvement of 
similar apparatus in the future. 

The great connecting link between pure theory and the 
actual manual work of construction is missing, and the 
student, after finishing a lengthy course of theory and of 
“ shops,” would still be at quite a loss as to how to construct 
a small dynamo or motor to fulfil given conditions. 

He hus learned sufticient practice to be able to build the 
machine from drawings and data when supplied, and he has 
a sufficient theoretical knowledge to test the efficiency and 
power when he has made it; but if he were given the con- 
ditions of running and a piece of paper, and asked to sit down 
and work out the design and details, he would absolutely be 
at a loss to know how even to begin. He would have no 
idea as to how many commutator bars he should have, as to 
what should be the ratio of length to diameter of armature, 
as to what magnetic leakage he must allow for, and so on. 
Surely all systems that neglect to teach these important 
points are gravely deficient. 


(To be concluded.) 


CORRESPONDENCE. 


Sales. 


The able article which appears under this head in your 
issue of September 5th is so full.of sound common sense, 
that all those who are interested in electrical sales should 
read it through carefully, and seek to apply its recommenda- 
tions where it is possible to do so. You say :— 

“ It is not so much in the actual manufacturing, as on 
the commercial side, that old-established firms in this 
country will have to adapt themselves to the requirements of 
the day.” | i 

Again you proceed :—“ There is no gainsaying the fact 
that many of the newer firms that have commenced business 
in thig country are paying as much attention to this in the 
way of an efficient staff for dealing with their sales and 
their business generally, as they are to the actual manufacture 
of their specialities.” 

Then further :—“ A commercial organisation is 8 cii 
what difficult thing for an old-established firm. to overbaul, 
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ag in most cases it concerns more directly the directors und 
the principals themselves, &c. | 

These are plain, indisputable facts, which must be obvious 
to all who are connected with the commercial departments 
of any of our large electrical undertakings, and the sooner 
those who are in, authority realise these facts, and seek to 
remedy the existing state of things, the sooner will they find 
themselves, and their shareholders, in a position to pocket 
dividends, rather than lament the keen competition which 
they find in the English markets to-day. 

The need for reform is undoubtedly great, in order that 
we may compete with the enterprising foreigners, and show 
them that we can, and do, produce a superior article, and 
having produced it, are capable of effecting its sale. 

What is wanted is an “ efficient staff for dealing with the 
. gales,” Ves, certainly; by this is not meant one who is a 
friend of a director—one who has so many shares in a con- 
cern, nor one who is a relative of a large shareholder, but a 
man who has secured and holds his appointment on his own 
merits, How many such men are there to-day ? I fear too 


few. 


sented in their sales departments by a man having an experi- 
ence with the article on the sale of which his firm’s dividend 
depends, A man is wanted who is able to bring the manu- 
facturer and the consumer into closer touch with each other, who 
can listen sympathetically to the requirements of the consumer 
and seek to meet his wishes without forcing upon him something 
he does not care for, while ut the sume time he will with 
‘courtesy and tact seek to bring the client into line with the 
improved productions of the manufacturer by tendering 
reliable advice, based upon his own personal experience and 
knowledge. l | 
I have myself come across cases in which travellers and 
local representatives alike have not been able to give advice 
on the most simple matters without consulting the manu- 
facturers whom qa represented. MA. | 
“A commercial organisation is a difficult thing to over- 


hanl" No doubt it is, but are not some of our commercial 


departments of to-day quite out of proportion to the turn- 
over of the manufacturing departments; and likewise the 
amount expended on the clerical departments out of propor- 
tion to the amount expended on the production of the article 
to be sold ? | 

Between the producer and the salesman there are too many 
people engaged making out statements, &c., &., and thereby 
adding to the selling price of the article without a correspond- 
ing increase in its value. 

If the salesman, manufacturer, and consumer can be 
brought in closer communion with each other, I am con- 
vinced that the confidence and trade of the latter will be 
gained by the former. | 

It would appear that to-day many of our large firms are 
endeavouring to carry on both a wholesale and a retail 
business, and do neither very successfully— if this is go, 
they may find & remedy if they will advertise freely, and at 
the same time judiciously, then convert every man in the 
trade into an advertising medium by offering such terms as 
shall make it worth their while to become active selling 
agents ; for after all, those who are engaged in the trade are 
the persons most likely to influence business, The creative 
department, recommended by Mr. Young in your current issue, 
would not be necessary if manufacturers would give a 
Judicions consideration to suggestions from salesmen, 
though emanating from the consumer. OUR 


September 24th, 1902. 


In view of the oft-repeated outcry that foreign competi- 
tion is ruining our home markets for electrical goods, a few 
comments on the commercial side of electrical manufacturing 
may, I think, be of interest. : 

Às a fact, this foreign competition is at last beginning to 
fade away in the back-ground, and in its place we find our 
home manufacturers, after having increased their powers of 
production far beyond the increased demand in. electrical 


goods, setting up amongst themselves a competition and 


fight for business, quite as intense as that which prevailed 


when our foreign friends, with their large installations, cheap 


The firms who are to succeed in the future must be repre- - 


labour and early state of preparedness, were flooding this 
country with their cheap goods. It requires no prophet to 
point out that the old style of competition, with it8 heavy 
margin of profit, cannot continue indefinitely. Even now 
prices are falling in a most erratic mannér. The writer, 
after comparing prices quoted on many contracts during the 


last 12 months, is convinced that in many cases the tenders . 


accepted will not bear sufficient profit for the successful con- 
tractors to enable them to stand by the users of their 
appliances in the manner which sonnd commercial instinct 
teaches is the keynote to a successful name. 

As a result of this keen internal competition, it is certain 
that only those firms having first-class outside staffs, in 
addition to most skilful engineers at home, will be able to 
survive the inevitable struggle, for in the future, success 
will depend equally as much upon the commercial element 


as upon the manufacturing ability, from the fact that 


modern shops of repute all possess the highest and latest 


developments in mechanical appliances for economical pro- 


duction, and, therefore, amongst the best of them the 
difference in shop cost is so little, that competition will surely 
resolve itself into one of keen rivalry between the salesmen 
as to who shall display the greatest selling ability and tact, 
and so take the bulk of the business. 

These competing firms will all, of necessity, be forced 
into establishing highly trained commercial organisations, 
always in touch with the changing requirements of the 
public. Concerns manufacturing electrical appliances, by: 
reason of the peculiar highly scientific developments in their 
trade which we see taking place day by day, must bein a 
position to advise their clients as to the best and most suitable 
methods to adopt for particular needs, and to those firms 
who place their selling staff in a position to give the soundest 
advice with the minimum of trouble to the purchaser will 
the preponderant weight of business accrue.’ 

One reason why foreign competitors have sold in the 
past, and, indeed, still sell their manufactures better than we 
do, is that their selling organisation shows greater ability, 
enterprise and energy. ‘They can certainly teach us more in 
this branch of the engineering business than in any other, 
and they deem the selling part of their business of the 
greatest importance, and cultivate it in many instances more 
carefully than the manufacturing side. It is in this fact, 
that their success has hitherto mainly lain, and the only 
way to compete successfully. with their manufactures is to 
imitate them in this particular, and to establish well-trained 
staffs of engineering salesmen, trained in the shops, in the 
schools and in the departments, with a good organiser at 
their head, keenly alive to the requirements of his customers 
and to the interests of his company. 

T. W. Sheffield, A.M.LE.E. 

September 25th, 1902. 


A Question of Trade Etiquette. 
The letter of your correspondent, “ Puzzled,” touches a 


matter which needs ventilation in the interests of honest 


We have had several claims for commission under some- 
what similar circumstances, where the orders for electric fans 
were obtained through architects or consulting engineers in 
keen competition, quite independent of the contractors. 

We have also recently had a claim for commission on a 
motor for driving machinery from a firm of contractors who 
are doing the wiring, of whose existence we were unaware 
until we received their letter, as follows :— | 

Dear Birs,—As the order has now been placed with you for a 
motor for of here, and as we are doing the wiring 
of this building, and would have got the order for the motor had 


you refused to supply direct, we will be glad to have your remit- - 


tance for the usual commission (vis., 10 per cent.). 


. This order was received in competition through a consult- 
ing engineer, and we quite fail to see the justice of the con- 


tractors’ claim for commission. There is, however, another 


point to consider, viz., as the wiring, and probably the 
connecting, starting, and subsequent care of the motors may 
be in the hands of the contractors, it becomes a question as 


to how far the non-payment of the commission claimed may 


prejudice the satisfactory working of the motors. It is a 
very easy thing to queer a motor and lay the blame on the 
E 


- 


6576 l | THE ELECTRICAL REVIEW. [Vol. 51. No. 1,297, Ocropza 3, 1902, 


1 aaNet I I I LE, — NM 


maker, causing him considerable trouble and loss, and it is 
not impossible that firms capable of making the claims 
stated would take the action indicated. We look upon such 
claims as little less than blackmail, and think that quick and 
decisive action to prevent them should be taken by somebody 
having the requisite authority. . mE | 
We prefer to supply through the trade, but are in the 
hands of the buyers. , 
Annoyed. 


Electric Hoists. 


I have only just seen “J. G. Y. D. M.'s" letter, and am, 
consequently, too late for your next issue, but perhaps it may 
be still worth while to make a suggestion. 

It appears that the trouble experienced is entirely due to 
the want of a margin within which the motor may be stopped. 
Why cannot this be provided by the introduction of a spring 
connection in the gear ? 

For instance, the winding drum or the worm might be 
connected to its shaft by & helical spring after the manner 
of the roller of a spring blind. 

This would allow the motor to make a number of revolu- 
tions after the table had come in contact with its stops, 
would act a8 & brake to the motor, and would assist in 
starting the reverse movement. 

If thespring were on the drum shaft, probably the magnetic 
brake could be dispensed with, the worm gear sufficing to 
hold the spring compressed. 


Wandsworth, S.W. 
Seplember 24th, 1902. 


W. S. Boult, 


— 


Mechanical Engineers for Electric Generating Stations. 


Owing to pressure of business, I have been unable to reply 
to your correspondents, “The Shift Engineer," and“ A 
Member of a Purely Electrical Staff." ' 

If you will kindly grant me the space, I will do so now. 

„The Shift Engineer“ takes exception to my statement 
that the fitter or station superintendent runs the station. 

Who really rung, &c., of course means—who maintains the 
plant in thorough working order ? 

The work of starting-up, &c., the steam sets, i8 performed 
by the engine drivers (the shift engineer, by the way, is not 
allowed to handle the engines); the time to do so is governed 
by the load on the station, &c. Then your correspondent 
thinks that 1 have very imperfect ideas of a shift engineer's 
life and the detail of an ordinary electricity works. 

May I inform him that I have had over 15 years’ practical, 
mechanical, and electrical engineering experience, and have 
held the post of station superintendent in a station of several 
thousands KW. capacity, so comment is needless. | 

I assure him that it is quite true that many assistants 
cannot take indicator diagrams, or make steam consumption 
tests, but I do not see how the fact reflects on the chief. 
Does your correspondent mean that the chief ought to teach 
the assistants these things? I maintain that they ought to 
know their work before being appointed as shift engineers. 
This bears out my remarks in a previous letter that the 
majority of the so-called shift engineers are totally incom- 


petent, they are neither mechanical nor electrical engineers, 


but merely shift station attendants—unskilled labourers ! 

I do not propose to take your correspondent’s advice to 
take a post similar to the one he occupies, commanding 258. 
per week, but if I had equal abilities to his own, I should 
think I was not badiy paid for my work. 

«A Member of a Purely Electrical Staff says that by 
my own showing mechanical engineers who are chiefs of 
electricity works, surround themselves with purely electrical 
assistants. I said nothing of the kind. I pointed out 
that the chiefs were surrounded by incompetent labourers, 
the reason being that they could not offer sufficient salaries 
to induce either mechanical or electrical engineers to take 
the posts. (I'm quite aware that in some stations the shift 
engineers aro really engineers—not in name only.) 

Chief engineers, as a rule, do not look upon electricity as 
the “ great unknown," if “ A Member of a Purely Electrical 


Steff does. They perfectly understand its generation and 
- distribution, so they have no need to be in terror of it, as 


your correspondent erroneously concludes. 


Your correspondent’s remarks about the shift engineers 
supplying the brain, and the fitter or station superintendent 
doing the actual work, merely support my statement that the 
so-called shift engineer is utterly useless, because a competent 
fitter or station superintendent has brains enough of his own, 
eo does not need the advice of any one else. Moreover, he 
generally looks with ill-concealed disgust. om such brainy 
individuals as your correspondent represents, who move 
about the engine room with their hands in their pockets 
because they are incapable of performing real work. I must 
still maintain that not 1 in 20 of the so-called shift 
engineers is able to indicate engines or make consumption 
teste—the ordinary duties of an engineer in charge of steam 
plant—because I have proved it by long experience, and it ig 
common knowledge to chief engineers who have dealings 


with this class of labour. The remainder of your corre. 


spondent's letter is only impertinent, so I pass it over without 
comment. 

In conclusion, I may say I see no reason to alter my 
opinion, and it is the opinion of every competent station 
engineer, that the majority of so-called shift engineers (men 
who are neither mechanical nor electrical engineers) are quite 
incompetent and useless. 

Albert E. Vezey, A. N. I. M. E. 


London, S. E., Seplember 30th, 1902. 


THE OLD AND THE NEW ELECTRICAL 
THEORY. 


By ALEX. P. TROTTER. 


. (Continued from page 408.) 


Bur the simple jelly theory, even if the penetrability 
presents no difficulties, will not fit all the conditions, and it is 
probable that if ether be rigid, its rigidity is not of so simple a 
kind. It has been suggested that ita rigidity is derived from 
fast motion, as the quasi-rigidity of a top or hoop; or of a 
chain, which when hung from a rapidly revolving pulley 
will remain bent, like a rod of lead, when it is struck, and if 
lifted off on a sheet of glass, will for & very. short time 
remain stiffly standing up on end, until its motion is stopped 
by the friction.” 

„The elastic solid theory," writes Glazebrook, taken 
strictly, fails to represent all the facts of experiment ; we 
have learned an immense amount by its developments, and 
have been taught where to look for modifications and 
improvements.“ t 

Many different hypotheses have been put forward to 
describe (not to explain) the structure of the ether, but 1t 
has been found that each has failed to describe all the 
facts. The first dynamical hypothesis was that of the 
vortex ether of Lord Kelvin ;. that gave place to a turbulent 
ether or vortex-sponge theory, the rigidity in both cases 
being of the same kind as that of a spinning top. The diffi- 
culties that present themselves are not only such facta as the 


anomalous dispersion of light, which can be investigated and 


subjected to exact measurement, but conditions such as the 
connection between ether and gross matter, by which vibre- 
tions set up in the latter are imparted to the former. 
Helmholtz wrote :—“ The change which takes place in à 
medium which transmits vibrations (whether electro- 
magnetic or light vibrations) is a change in the electric and 
magnetic polarisation of the medium. In order to explain 
the propagation of light in space which is free from all trace 
of ponderable material one must assume a medium in the 
electromagnetic theory of light. This medium extends 
throughout space. In so far, this is the same assumption 88 
is made in the undulatory theory of light; but while in the 
latter theory one must ascribe to the ether the properties of 
a solid elastic body (i. e., we make in this theory an assump- 
tion regarding the internal structure of the ether), it is nob 
necessary to make any such assumption regarding the ether 
. y pL AR ee eee 


* Bir W. Thomson, "Popular Lectures and Addresses," Vol. i, 


p. 151. 


80 Glazebrook, “ Report on Optical Theories,” British Association, 
85. | 
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of the electromagnetic theory. It is only necessary that this 
ether be capable of being magnetised and electrified (as 
a dielectric is electrified—z.e., in Faraday's words, it must be 
„capable of being polarised.” *) - A 2 

The word polarisation, as blessed as * Mesopotamia,” has 
been employed by some writers to disguise their ignorance, 
and has been worked to death in a dozen totally different 
branches of science. Helmholtz and Faraday use it, however, 
in the widest and most general sense. 

ETHER DISPLACEMENT. 

“Some might say that the distinguishing feature of 
Maxwell's theory is his dielectric displacement. But it is 
scarcely that, strictly. For that a dielectric medium was put 
into a state of polarisation by electric’ force was Faraday's 
idea, and this polarisation is only another name for electric 
displacement. Whether we call it displacement or polarisa- 
tion does not matter ; the important step made by Maxwell 
was the recognition that changes in the displacement con- 
atitute a real electric current (though without dissipation 
of energy in Joule-heating) . . . . accumulations are done 
away with allogether, and with their abolition the fluid or 
fluids become meaningless. As regards the term displace- 
ment, though it may be objected to as misleading, suggesting 
a real displacement in a certain direction, whereas the 
phenomenon, though undoubtedly having some directional 
peculiarity, is probably not of the nature of a simple dis- 
placement . UT That this is so probably arises 
from the fact that the rigidity of the medium is not simple 
rigidity. It will not do to attribute displacements, or the 
propagation of displacement, to the stress and elasticity of 
the medium—this is merely giving the facts names. 

“The property of exerting stress when strained is called 
elasticity . . the nature between configuration and 
force remains as mysterious as ever. We can only admit 
the fact, and if we call all such phenomena, phenomena of 
elasticity, we may find it very convenient to classify them 
in this way, provided that we remember that by the use of 
the word elasticity we do not profess to explain the cause of 
the connection between configuration and energy." i The 
same may be said for the word “ polarisation." 

To give a fact a name,.and then to think that a step has 
been taken in the intelligent description or the under- 
standing of that fact is a very common mistake, and one 
which has done much to impede science. This evil is being 
recognised to-day, and no better example of the deliberate 
avoidance of this mistake can be given than in the name 
“Xray” modestly given by the discoverer to that which is 
now very properly called Róntgen rays. Electrical resist- 


ance, catalysis, and ‘vitalism are names which pretend to 


give information, 

Maxwell propounded, with important reservations, a 
mechanical hypothesis to account for electrical and magnetic 
phenomena. ‘I think,” he wrote, & we have good evi- 
dence for the opinion that some phenomenon of rotation is 
going on in the magnetic field; that this rotation is per- 
formed by a great number of very small portions of matter, 
each rotating on its own axis, this axis being parallel to the 
direction of the magnetic force, and that the rotations of 
these different vortices are made to depend on one another 
by means of some kind of mechanism connecting them. The 
attempt which I have made to imagine a working model of 
this mechanism must be taken for no more than it really 
is, a demonstration that mechanism may be imagined capable 
of producing a connection mechanically equivalent to the 
actual connection of the parts of the electro-magnetic field.” 

Jo account for the transmission of rotation in the same 
direction from one molecular vortex to the next, Maxwell 
imagined between them a number of spherical bodies which 
roll like idle wheels in machinery, driving without slipping. 
The following are some of the results of this hypothesis :— 
(1) Magnetic force is the effect of the centrifugal force of 
the vortices, (2) Electro-ntugnetic induction of currents 
is the effect of the forces called into play when the velocity 
of the vortices is changing. (3) Electromotive force arises 


from the stress on the connecting mechanism. (4) Electric 


— — 


„Helmholtz, Electromagneti ight,” p. 24. 
t Heaviside, I., 477. . 
: UE Matwell, " Matter and Motion,” p. 70. 
erk Max well, H Electricity aud. Magnetism,” Vol. ii., p. 831. 
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displacement arises from the elastic yielding of the oonnect- 
ing mechanism." 

This hypothesis of rolling wheels and spheres which, 
Maxwell was careful to point out, must be taken for no more 
than it really is, has been elaborated by Prof. Oliver Lodge 
(one of the few leading electricians who seem to cling to the 


 *thinginess" of electricity) in his Modern Views of Elec- 


tricity.” 

The displacement theory is not advanced sufficiently to 
enable it to be expressed in language which Faraday would 
have understood, but that need not deter us from weeding 
out bits of the old and abandoned theory which block our 
path, and cultivating bits of the new theory which are likely 


to develop and bear fruit, and should our work be more 


destructive than constructive, we, at least, substitute clear 

ground on which something may be done, for a jungle which 

impedes all progress. 
WHAT IS ELECTRICITY ? 

Signals from the deck to the engine room of a steamer are 
sometimes sent by merely twisting one end of a rod, and 
causing pointer to turn in front of a dial and a hammer at 
the other end to hit a bell. There is no longitudinal 
motion of the rod; that which travels along it is a twist. 
But we gain nothing by saying that the bell was rung by 
* twisticity," or by asking whether f twisticity " is a fluid 
or a force. Again, by using a mechanism like a centri- 
fagal governor as a receiving instrument, we could apply a 
continuous twist, causing the wire to revolve at different 
speeds ; or, again, we could send signals by using a mechanism 
like an inertia governor, signals being given by altering the 
rate of change of twist. The relative position of the parta of 
such a governor would be the same at different speeds, bnt 


: they would temporarily alter in position while the speed was 


changiny. We cannot conceive this change to go on in- 
definitely, but a rapidly reversed twist can do so, and this 
would cause a succession of signals. 

There is a superficial analogy here with electrical trans- 
mission. Magnetism appears to be associated with, or to be 
the evidence of, a steady twisting strain in the ether. Elec- 
tric current (whatever that may ‘really be) is in one sense 
generated by, or in a more intelligible sense, the evidence of 
a change of magnetism, and the magnitude or strength of 
the current is & measure of the rate of change of the 
magnetism. Currente generated in such a manner are 
necessarily transient, but we can study their effects if a 
succession of alternate currents be set up. : , 

Alternations following each other 5 or 10 times per second 
are used for magneto bells for telephones ; from 25 to 120 


* per second for ordinary electric lighting and transmission of 


power; from 50 to 40,000 per second for telephones. . Then 
comes a long gap, and from 500 million to 100,000 million 
per second the alternating disturbances which accompany or 
are set up by alternating currents will affect Hertz receivers, 
and may be used for wireless telegraphy ; then another gap, 
and from 170 million million to 895 million million we have 
currents which can be perceived as radiant heat, and from 
395 million million to 770 million million we have visible 
light, and beyond this, up to 2,000 million million is actinic 
or chemical radiation, and, possibly far beyond this, Róntgen 
rays. There is no reason why these gaps should.not be 
filled in. The production of the alternate currents presents 
but little difficulty, but we have no organs in our bodies or 
instruments in our laboratories that will perceive or respond 


to them. It is not inconceivable that the higher vibrations 


may directly affect the brain, and it may be fancifully 
suggested that the emotions which are produced by colours 
and music are the result of high overtones, | 


(To be continued.) 
Ft 


Manchester.— Under the heading of an “ Electric 
Auditor's Notes,” Mr. 8. Norbury Williams deals at large and 
rather severely with many matters. He says Troublous days lie 
before the Electricity Committee. The best men in the city are 
wondering what is going to happen within the next few years. Its 
expenditure is becoming appalling. What will ita income be? 
We have been rejoicing at the early prospect of £150,000 yearly 
proát from our tramways. Will a slice of this have to be tut off in 
order td make up electritity deficite? Time will show.” 
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FEED WATERS AND THEIR ACTION ON 
| BOILERS. ` 


By CLIFFORD A. BOWEN. 


Ir is passing strange, the amount of ignorance displayed by 
the average engineer with regard to the proper treatment of 
his boiler plant; everything that can be seen and heard 
going wrong is rigidly looked after, but the unseen is never 
thought about, and even when the effects of the unseen 
become apparent, as in the case of scale pitting and boilers 
laid by for cleaning, still a glorious paseiveness with regard 
to the proper treatment of the feed is shown, resulting each 
year in a heavy bill debited against the boiler plant, which 
might have been very much reduced if only the engineer 
had shown some slight knowledge, leaving aside for a moment 
the economy derived from the use of fairly pure water. Look 
at the evils of scale, the risk of life to the boiler attendants, 
owing to the over-heating of the plates. When one comes 
to reckon up the hundreds of deaths due to neglect of 
boilers, the. misery and want thrown down upon the 
shoulders of the innocent, through the breadwinner of the 
family being killed by defective {boiler plants, defects 
caused through gross ignorance on the part of those whose 
duty it is to understand:the proper management of boilers, 
one feels that it is time something was done to make 
them feel their responsibility. Water is never found 
absolutely pure; it always contains impurities in a greater 
or leaser degree, depending from what district it is taken, 
and from what body of water. The water taken from a river 
or lake is very much better for feeding a boiler than the water 
taken from a deep well, because the former is mostly surface 
water, which has not sunk deep enough to have absorbed very 
many impurities, though it may have more suspended matter ; 
this is easily got rid of by filtering or by allowing it to settle, 
while, on the other hand, the water taken from wells con- 
tains a lot of impurities injurious to the boiler, which can 
only be taken away by very careful treatment. | 

Water may contain very many impurities. The following 
are the principal which will be dealt with, and which are 
split into bases and acids: — Bases: soda, ammonia, lime, 
magnesia, iron; Acids: sulphuric, carbonic, nitric acids; 
and organic matter. E 

Rain passing through the atmosphere absorbs a large 
amount of carbonic acid gas. Carbonic acid has a most 
pernicious influence when present in water, from an enginecr's 
point of view, dissolving and absorbing impurities which 
would otherwise be only slightly soluble in water. 
instance, lime : the more carbonic acid there is in water the 
greater the amount of lime there is absorbed, especially in 
districts where the strata are of chalk or limestone; the 
greater the depth from which the water comes, the more 
carbonic acid it contains ; consequently, the greater theamount 
of lime in solution. Therefore, when heat is applied to the 
water carbonic acid gas is driven off; the lime becoming 
insoluble falls down as a precipitate. This takes place in 
the boiler as soon as the feed (cold) enters; some of the 
precipitate is carried about with the circulation in the boiler, 
and is deposited in corners; the rest adheres to the hot 
plates, forming a soft, chalky scale. Should there happen to 
be any oil or foreign matter of a greasy, nature in the boiler, 
the plates become coated with a greasy film, upon which 
the precipitate sticks and becomes baked into a hard scale, 
and all the blowing down in the world will not dislodge 
it. In consequence, serious overheating of the plates occurs 
where the deposits are greatest. One would have thought 
that in water-tube boilers, where the circulation is so very 
rapid, there could hardly be any scale deposited, but 
this is far from being the case owing to the/rapid evaporation ; 
the deposit of lime comes into contact/avith. the bot tubes 
more 80 than with a Lancashire boiler, afidy&oon coats the 
tubes with a layer of scale; especially is-this the case when 
oilor greasy matter is present. When scale forms und becomes 
very thick, besides the loss due to the insulating properties of 
the scale, the tubes are seriously overheated ‘and acquire a 
very much higher temperature than the water; the scale not 
being able to expand and contract at the samé rate as the 
tube, gets loose, and gradually falls away fromthe heated tube. 


For, 


Water rushing upon the heated tube or plate generates a 
rush of steam, when, besides a sudden rise in pressure, there 
may happen one or two other things. The tube being weakened 
in consequence of overheating, cannot stand the strain 
of this sudden rise in pressure, and it collapses, or 
the crown buckles in. If the boiler happens to be strong 
enough to stand the strain, serious priming takes place ; the 
sudden rush of steam carries water over with it, and the 
probability is that the cylinder covers may come off the 
engine. Scale, say, zz in. thick in a boiler fed with water 
having organic matter, is decidedly beneficial, but a greater 
thickness should not be allowed. In all water containing 
organic matter there are to be found free acids which attack 
the tubes and plates, causing excessive pitting and corrosion; 
so that if a slight scale is formed either naturally or by 
washing with a thin mixture of cement, it protects the irm 
from the action of the acids; but where the water is dram 
from wells where the strata are chalk, all se 
should be removed as often as possible. The los 


due to scale in boilers is enormous, and too much 


care cannot be taken to ensure pure water for boiler feeding 
purposes; for instance, the resistance of scale does not 
increase in the same ratio as the thickness; it increas 
faster, as 1 in. causes a loss of 12—15 per cent., while 
1 in. causes a loss of from 35 to 40 per cent. As I have said 
before, the calcium carbonate contained in water is almot 
directly proportional to tho amount of carbonic acid 
That being the case, the only econamical way of effecting 
the removal of calcium carbonate is to have settling tanks 


of some kind, and where the water only contains carbonate - 


of lime, add lime; the amount of lime necessary is about 
1 oz. for.every degree of hardness per 1,000 gallons, so that 
if the water is, say, 16° hard, then for every 1,000 gallons 
passed into the settling tank add 1 lb. of lime, and stir, The 
above may be slightly.in excess of the amount determined 
by the chemical equation, bat, in practice, it is advisable to 
deal in round numbers; also you are sure that the water i 
thoroughly treated. It is, however, advisable not to have 
too great an excess of lime. If there is any objection 
to the rough method of adding lime, there is another 
way, and that is, to add lime-water—which really comes 
to the same thing as adding lime. To water in a barrel 
or other receptacle add lime, shake, and allow the water to 
dissolve as much lime as possible; allow to stand and settle 
and decant the clear liquor, then add 8 gallons of it pe 
100 gallons per degree of hardness, In both of the abore 
cases the lime combines with. the carbonic acid 
precipitates as Ca CO, also liberating the carbonate 
which was soluble in the presence of the carbonic atid. 
If the lime-water plan be adopted, the lime-water should 
be used as it is made, as it will not keep up to full strength. 
The test for lime-water is as follows: it must impar? 
strongly marked brown tint to turmeric paper, and give a 
not too inconsiderable precipitate with carbonate of sode, 
Sulphate of lime is a combination of sulphuric acid ad 
lime (Ca 80,); the quantity of sulphate of lime held ty 
water is very much less than carbonate of lime owing to! 
fact that carbonic acid has no effect upon its solubility, 
and a very good thing it is that such is the case, for 
sulphate of lime in a boiler is most objectionable on scout! 
of the hardness of its deposit, which is. moat difficult o 
remove, adhering to the plates with a scale resembling st. 
Sulphate of lime, like ordinary salt, is different from m 
other soluble bodies, insomuch as it is more soluble in! 
lower temperature than in a higher. Marignac fo 


that at 
| 32? F. 1 gall. could contain 133 grains. 

ee „ „ 149 „ 

212° 83 99 121 . 99) 
Tilden and Shenstone carried their experiments farther, - : 
and found that at | | | 

284? F. 1 gall. could contain 54 grains, 

2470? —— : x 


12:6 „ 


8o that the idea that most people have that sulphate of lime 
can be precipitated simply by heating is quite wrong; it can 
be done in the case of carbonate of lime, for the osr- 
bonic acid is driven off, and the carbonate or bicarbonate of 
lime falls to the bottom of the vessel in which it is heated. 
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Sulphate of lime not being affected by carbonic acid being 
driven off, and being soluble in hot water, and as water con- 
tains only a small quantity, from 1 grain to 10 or 12 grains 
per gallon (it is very rare that one sees 10 grains in natural 
water, generally it is from 3 to 6 grains per gallon), it fol- 
lows that it can only be precipitated in two ways. One of 
these is universal in places where the plant is neglected, 
vin, by evaporating till the water reaches satu- 
ration point and deposits all its sulphate on the 
plates and tubes, cementing the carbonate of lime 
which is there into a hard stony scale, which is 
not affected by the blow down, should the man in charge 
by accident remember that boilers should be blown down. 
The other method is the addition of soda ash or bicarbonate 
of soda, tri-sodium, sodium fluoride, caustic soda, tannate of 
soda ; these are all used with success against sulphate of lime, 
and also any acids that may be present from the unstable 
salte of the chlorides, nitrates and sulphates; also sugar 
stuffs and oak bark and leaves are used. The above alkalies 
all tend to attack the sulphate of lime, and turn it into 
carbonate of lime and sulphate of soda, or tannates and fluorides 
of lime and sulphate of soda ; the principle underlying all 
these agents is the same, viz., to convert the hard scale- 
forming sulphate of lime into a light flocculent precipitate 
(carbonate of lime) which can be blown out through the 
blow down ; the sulphate of soda remains in solution, and 
does not deposit till the water in the boiler has 
become highly concentrated, which it can only do by neglect- 
ing the blow down. If the solution in the boiler becomes con- 
centrated, the brass fittings in the boiler are very liable to be 
attacked. Take a 5 per cent. solution of soda in water and add 
8 lbs, of it to every 100 gallons used. The addition of the soda 


water is got correctly by trial in the following manner: Add: 


tothe settling tank the above amount of soda water; then after 
stirring and allowing to settle, take a test tube and fill it 
with the treated water, add a drop. or two of pheriol- 
phthalein in alcohol You have not enough soda water in 
the water unless it turns a faint pink—the fainter the 
colour the better; should you have a pronounced pink 
turning as far as red, you have an excess of scda, and 
should in future reduce the amount. 

The addition of soda solutions not only renders the 
sulphate of lime less harmful, but also the sulphates and 
chlorides of magnesia, acting upon them in the same way. 
Chlorides, and, for the matter of that, sulphates of magnesia 
are decomposed upon the application of heat, giving off 
hydrochloric and sulphuric acids, which, in the presence of 
the sodium salts, immediately combine, and are rendered 
harmless, Should there be no soda present, then the acids 
promptly attack the plates. 


(To be concluded.) 


THE EXPERIENCES OF A TELEGRAPH 
ENGINEER IN PERAK STATE, 1898-1901. 


-By D. P. REID. ' 


Ox my arrival in Perak I was sent up to the town of Ipoh, in Kinta 
Valley, and not having any furniture with which to fill my unfui- 
nished bungalow, I was compelled to sleep on the top of the large 
wooden cate containing a bass violin, which some humorously- 
1 person had advised me to take to this most unmusical 
country. | 

I did not sleep on this my first night in Perak; the bed was hard, 
and the heat trying, whilst other disturbing influences soon made 
themselves evident, | 

By the lamp light I saw dozens of lizards running about the walls 
and ceilings catching flies, moths, and other small insects, and the 
whole place seemed infested with insect life, chirping and screech- 
ing, until I shuddered again. 

Then bata made their appearance, flying through and through the 
rooms, which are only separated by partitions about 9 ft. high, 
whilst all the fanlights above doors and windows are open, no glass 
being used. The houses are made of wood. i 

Rats, too, came in their numbers, and there was no means of 
stopping their revels, which were accompanied by uncanny noises 
in the roof loft. 

At this juncture I began to feel as if there “was no place like 


home;” but when morning came, with its mechanical rising of the . 


= at 6 a.m., all was changed, and my serenity once more restored, 
ough my back and bones ached painfully, as might well have been 
expected from the nature of my bed. i 


In time I was able to get a few articles of furniture together, and 
a good bed, but I am sure I did not sleep properly for the first six 
weeks of my residence. ACC AU e 

At meal times the ants are very troublesome, and in order to 


. keep them off your table, it is necessary to stand the table legs in 


basins of water; but, in spite of this precaution, the ants, which 
are ingenious engineers, are able to construct a sort of bridge from 
the edge of the basiu to the table leg, and once communication 
is established, they appear in hundreds on the table cloth. 

These insects I learned to admire, for besides being quite harm- 
less and clean, they are the scavengers of the floor, and carry away 
dead flies and any small pieces of food, &c., which may drop from 
the table. ~ 3 

To a fresh arrival in the East the bullock causes much irritation ; 
that beast is a thorough Easterner and takes his time, in tortoise 
fashion, as he bears his burden, and a man fresh from.the home of 
vigour feels inclined to push here and kick there, but all is of no 
avail. The East is as it always has been, and possibly always will 
be, a slow and sleepy side of the globe; there is an early grave 
awaiting the man who "' tries to hustle the East," and I am at one 
with Rudyard Kipling in his epigram referring to that doleful side 
of the question. | 

At home the saying is, Never leave till to-morrow what you can 
do to-day,” but the motto of the East is, “Hodie non cras," and 
oftentimes one bas to be content with doing just what he can, for he 
cannot always do what he will. Many times have I tried to push 
work on, without avail; the excessive heat, and irritation at not 
being able to carry out what is wanted in a given time, remind you 
that you are not at home. 

Perak and the neighbouring States, comprising the Straits Settle- 
ments, are famous for their tin mines; these alone supply about 
two-thirds of the world’s tin, and are chiefly worked by Chinamen. 

The climate is damp, and the heat trying, varying from 75° F. on 
very cold mornings, to 95° F. in the shade, whilst the sun sends the 
thermometer to about 130° F.; one had therefore to be well pro- 
tected by wearing a thick pith topi (hat) shaped like a fisherman's 
sou'wester and about 1 in. thick, and a thick Chinese pyong 
(umbrella). 

Owing to the great glare thrown from the roads, some of which 
are made of marble, it is well to protect one's eyes with blue 
goggles. 

The usual comforts of home life are lacking, and the butter, which 
is bought in tins, is nearly always in a liquid state, and has to be 
served with a spoon, whilst fowls and other meat foods required for 
meals must be cooked: within an hour or so of their being killed; 
fresh meat will not keep. | 

A striking instance of the sad side of life in the tropics is that you 
might see and talk to a friend first thing in the morning, a;-parently 
in good health, and in the afternoon meet his funeral procession. 
The heat spares nothing, and sanitary conditions demand an early 
burial of the dead. 

Turning now to more technical matters, the railway telegraphs 
are necessarily of the simplest kind, owing to climatic and other 
destructive influences; the instruments used are the single current 
Morse relay sets, worked with Leclanché batteries. 

The latter require much attention, owing to rapid evaporation of 
the liquid. Dry batteries have been tried, without success, and 
many went bad before even being issued from the stores. 

The apparatus gets woven over with spiders' webs at night, and 
relays seem to be the favourite resort of large cockroaches, which 
enter when young and small, and live on the paraffined silk of coil- 
ends, shortly developirg into real terrore, and interfering with the 
working of the relays. | 

Insect life in the tropics is very vigorous, and the cockroaches fly 
about like moths around the lamps, sometimes alighting an your neck 
and face, and otherwise making themselves unpleasant. 

The railway is a metre-gauge one, with a single track, having 
crossing loops at stations, and the more one becomes acquainted 
with the country and native labour, the more creditable does the work 
seem. There are now about 126 miles open for traffic, and other 
sections are in course of construction. 

Klings from India are employed as coolies,:while Tamils make 
clerks and overseers. The Chinese, hcwever, sre more skilful, and 
serve well as blacksmiths, carpenters, &c., and Cingalese do the work 
of fitters, &c, in the locomotive shops. 

In the telegraph department the. operators are Tamils, and the 
linesmen and coolies Klings. The former sometimes make fair 
operators, but, from what I bave seen of them, the good telegraphist 
is more often the exception than the rule. 

Klings in the capacity of labourers are really the only clasa 
available for that kind of work, and serve very well for a not 
impatient master. | 

uring the time it was my lot to have control of this class of 

native, there was no occasion to use a stick, and I have reason 

to believe that the work progressed satisfactorily, though my 
atienoe was often tried. | 

It is difficult to make tbe native depart from his own method of 
working, and the time I first witnessed the men repair a broken 
line it afforded me no little amusement as well as interest. 

The tindal (head man), an intelligent Kanasese, took a piece of 
rope 10 ft. long, bound up at the ends to prevent fraying. This 
rope was moistened at the ends in the swamp by the railway side, 
the bindings at the two poles either side of the break were opened, 


_ and the line let down to the ground. 


The tindal then opened the strands of the rope at the ends, by 
itbackwards, and fastened it at each end to one of the broken 

wire ends, and then by forming a loop in the middle of the rope 
and inserting a piece of jungle stick, which is turned round in 
such a way as to make the rope twist round itself, the broken ends 
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of the line are pulled together till they overlap sufficiently to enable 


a joint to be made (see figure below). 

It is astonishing how handy the men are; they seem to be able 
to produce a substitute for everything out of nothing, and in the 
soldering of joints a coolie can make a fire of a few dry jungle 
sticks and have the solder heated in no time, while another 
man will produce a cup of water to wash the joint with, the cup 
being aad out of some jungle hay plucked hard by. 

The line is then bound up to the lators in the usual way by a 
coolie, who will run up the pole with hie hands and feet, carrying 
the line bound to his headclotk, which is gripped in his teeth or 
tied round his neck. : l 

In the matter of pole-erecting the Klings are no less interesting. 
At hole-digging they are very clever, and with a holing-spade can 
make a clean hole almost exactly the size of the pole in dry ground; 
when the hole is too deep to allow them to bring up more 
earth on the spade, they improvise a kind of scoop made of half a 
cocoanut shell, and run the end of about 6 ft. of wire into it, and 
fix the shell ladle-fashion, using this most effectively for cleaning 
purposes. 
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jammed all round the insulators, and when many of them are in 


existence, the insulation is much impaired. 


The line coolies—who should walk their sections every day—do 
not care to go up and interfere with these nests for fear of being 
severely stung by the wasps, or bitten by the ants, and it is some. 
times necessary to burn the insects out by burning something on 
the end of a long bamboo stick and holding it under the nests: in 
the case of wasps this is not a pleasant task. 

Perak is swampy in places, and my heart has often gone out to 
the poor coolies, who sometimes have to go up to their necks in 
water to effect repairs, &c. | 

These swamps are generally full of large leeches, and I have often 
seen a coolie go into the water for five minutes, and come ont 
covered with long leeches, whilst a man on the bank quickly ruu 
to his assistance and pulls them off his back, arms and legs. 

It is always, I think, better to make a leech relinquish his hold of 
his own accord, for, if pulled off by hand, he may leave part of his 
nose in your leg, with the result that a large and troublesome sm 
may develop and last for two or three weeks. 

The most usual thing to do is to take the shank of your pipe of 


Grovur or MALAYS. 


In raising the poles the Klings sometimes show great lack of 
confidence in each other, and each man seems afraid that the other 
is going to let go the pole when it is half raised. At this 
particular juncture the men must be severely watched, for on 


TouRNIQUET FOR JOfN'TING. 


several occasions I have seen men get their legs and hips broken 


through a sort of panic seizing the gang and ending in all letting 
go; and the pole coming down on the least fortunate man, generally 
crippled him. m 
hen the pole is up, a man runs up and fixes the bolts and 
insulators, &c. l 


On á line which has been up some time, one finds that ants and | 


w begin to build their nests round about and inside the 
insulators. These neste sometimes have the appearance of sponges 


and apply any nicotine there may be,to the head of the leet 
which generally lets go and drops off. In case of not, having a pi^ 
it is not a bad idea to strike a match and apply the warm end; i 


. is sometimes a very good remedy. 


In the early morning, birds, chiefly swallows, perch on the tele 
graph wires in great numbers, and sometimes completely ocu? 
spans from pole to pole side by side. This is especially noticed! 
near rivers, as in one locality, where the Post Office lines cross the 
Perak River, near Kuala Kangsa, and another at Batu Gajab, wher 
the railway wires cross the water. . í 

There is no doubt that in the case of copper lines these birds x 
been the cause of much sagging. Owing to frequent c^ 
between the railway and Post Office lines, which ran some distanc 


. on the same poles, it was at the outset my wish to rectify matics 


The telegraphs were in a very poor condition (in many cases eni 
being only 15 poles to the mile, and in others never more 115 " 
and it was absolutely necessary to increase the number to s wur 
mile without delay; even this number was sometimes 1080 ! 


. owing to the uneven nature of the ground. 


When these additions were made, I constructed a new line din 


. Ipoh to Tapah Road; this was an iron line, and ran undernes 
the existing ones, which were of phosphor bronze, and when it bad 


been up for three or four months we = eiiis T denn ed 
tacts, due to the phosphor bronse wires sagging : 
line. The bronze wires were pulled up from time to time, bat 
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continued to sag, and this caused me to make an experimental span 
of phosphor bronze wire and watch it. 
The conclusion I came to was, that the constant sagging had 


been due to the intense heat of the sun, which caused much expan- 


sion, and when the cool of evening set in (about 80° F.) the wires 
did not contract to their usualstrain, and the little lost in this 
manner, day by day, soon became a serious trouble; I had, 


therefore, to alter the conditions by placing the iron lines above 


the bronze ones. 

A great number of line faults are due to falling trees and small 

jungle fires on the railway side. In the case of copper lines, a 
falling tree almost, invariably breaks them, but iron, being tougher, 
has a better chance of bearing the strain, and brings about the lesser 
of the two evils, 4.e., the binding wire at the insulator gives way, 
and the line falls to the ground unbroken. 
In binding up lines in thickly jungled places it is, I think, pro- 
fitable not to bind the lines too tightly or strongly to the insulators, 
so that in case of accidents the line may come away from the insu- 
lator unbroken, and enable communication to be kept up by addi- 
tional battery power if necessary, till the damage is repaired. 

Inthe case of swampy localities, nature exerts a compensating 
influence, and trees do not flourish in the water, therefore the line 
is spared the inconvenience of being put to earth—by falling trees, at 
least. eg 

After a spell of very dry weather, say, for six weeks, everything 
becomes parched, and a spark from a passing train may kindle a 


fire. Though this is true in some cases, there ia no doubt that . 


many fires are produced by lazy natives (usually Malays), who cut 
the herbage on the railway banks. by contract, and endeavour to 
earn their money by foul means, i.e., by burning. 

In instances like this the telegraphs almost always suffer, especi- 
ally copper lines; but here, again, iron holds ite own by standing 
the heat well and coming out of the fray little the worse. - 


(To be concluded.) 


THE PRODUCTION OF MIXED CARBIDES 
OF MANGANESE AND CALCIUM. 


Ir is well known that acetylene cannot be burnt satisfactorily for 
any length of time in small burners of the fish-tail variety, since 
the gas, however efficiently purified, more or less quickly yields a 
carbonaceons deposit at the orifices of the jet which disturbs the 
flame and causes it to smoke. In practice this objection is overcome 
by the use of injector burners which draw in & small proportion of 
air below the place of combustion, thus yielding a flame that does 
not actually touch the steatite or lava tips. Such a method of prc- 
cedure, however, is theoretically defective, because the dilution of 
the acetylene with air wastes a certain percentage of its latent 
illuminating power. Another idea which has been suggested to 
avoid burner tronbles is to dilute the acetylene with tome ccm- 
bustible gas that contains a smaller proportion of carbon, or none at 
all, in place of the air which is so largely composed of useless 
nitrogen; but this has led to another difficulty, inasmuch as 


nearly all possible gaseous diluents burn at a temperature so much 


lower than that of the neat acetylene flame, that again its 


. luminosity is reduced out of proportion to the advantage gained. 


The solitary exception hitherto discovered is methane, or marsh 


. gas, which Prof. Lewes has already shown to be a suitable material 


for the dilution. Based npon this proposal for burning a mixture 
of acetylene and metbane, the notion bas arisen to prepare rome 


‘Carbide other than that of calcium, or some mixture of carbides 
containing calcium carbide, which shall decompose on treatment 


with water in a generator of the usual acetylene type to yield at 
once a gaseous mixture of acetylene and methsne. Several metallic 
carbides evolve methane, or methane and hydrogen, on decom- 


position, among them being that of manganese; and the latter bas 


the apparent advantage that it can be won in an electric furnace of 
the ordinary description, and at a much lower temperature (i.e., 
with a lower expenditure of energy) than is necessary to 
produce calcium carbide. Accordingly a process was invented 
some ‘years ago for treating a mixture of lime, oxide of 


manganese, and carbon in an electric furnace, which was reported . 


to yield -the desired mangano-calcium carbide, and this was fol- 
lowed by attempts—unsuccessfully it would appear--to exploit 
the method commercially. More recently, Mr. J. S. S. Brame 
and Prof. Lewes have tried some experimenta in the same direction, 
reporting on them in the Journal of the Society of Chemical Industry. 
Alter some small laboratory tests which seemed to promise wel], 
the research was continued with the assistance of the Acetylene 
Illuminating Company in the carbide furnaces at Foyers, using a 
plumbago crucible with a carbon electrode 6 in. square, and a current 
of 1,000 amperes at about 55 volts. Various mixtures of coke, lime, 
and manganese oxide containing up to 20 per cent. of the latter 
ingredient were submitted to fusion, which yielded spongy to 


crystalline ingots having net weights ranging from 0°16 to 0°34 lb. 


per kw.- hour; but on decomposition with water, these ingots gave 
gases containing 99:08 per cent. or more of acetylene, showing them 
to be practically pure calcium carbide without any manganese 
carbide. For some curious unexplained reason no trials were made 
upon raw materials containing between 20 and 60 per cent. of 
manganese oxide; but when a mixture of 27°72 per cent. of coke, 
12:87 per cent. of lime, and 59°41 per cent. of manganese oxide was 
ignited with a low current density, a yellow ingot (0°34 Ib. per 


KW.-hour) was obtained yielding 241 litres of gas per kilo—a gas 
which consisted almost wholly of methane and hydrogen, and which 
proved the product to be essentially pure manganese carbide. 
Ancther experiment with the same raw materials, but with a higher 
current density, gave precisely the same chemical result, the yield, 
however, being 0:80 lb. per kw.-hour. Thus the authors have, as 
yet, failed to produce in one operation a mixed carbide of calcium 
and manganese: an excess of lime in the furnace charge 
yields calcium carbide alone; an excess of manganese oxide gives 
pure manganese carbide. Still manganese carbide of high com- 
mercial purity could be made with a low expenditure of current if 
a demand for it should arise; and a mixture of manganese carbide 
with calcium carbide could be decomposed in a suitable generator, 
so as to evolvea mixture of acetylene, methane, and hydrogen, the heat 
of the reaction between the calcium carbide and part of the water 
being sufficient to determine the reaction between the 
remainder and the manganese carbide, In a paper published 
in the same journal last autumn, Tucker and Moody 
stated that it was impossible to win a mixed carbide of 
manganese and calcium, because the: former compound requires 
quite different conditions for its formation than those which suit 
the latter. They only recovered their manganese as buttons in the 
metallic state. Messrs. Brame and Lewes dispute the accuracy of 
this last remark, which certainly does not seem to have been sub- 
stantiated by chemical evidence. Brame and Lewes hold that the 
"buttons of metallic manganese” were in reality manganese 
carbide, and would have evolved gas had they been treated with 
hot water. According to Moissan, manganese carbide is decomposed 
by cold water, but the product obtained by Brame and Lewes only 
yielded to water at a temperature of 70°C. The experiments are 
to be continued with furnace charges intermediate in composition to 
those already tested ; and the present authors ‘hope to be able to 


prepare mixed carbides on a commercial scale, even if slight modi- 


fications in the method of working are necessary. 
— — —ͤ—ü— 
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Electrical Wares Exported. 


WEEE ENDING Oct. 187, 1901. WERK ENDING Sept. 30TH, 1902. 


Amsterdam .. Value £140 Adelaide v .. Value £528 
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Calcutta  .. - ee .. 629 " Teleg. mat. .. 82 
Cape Town. T vá oe 221 Calcutta eee Gwe . 657 
11 Teleg. mat. 571 Cape Town .. "e .. 671 

Christchurch m T ee 41 Channel Islands .. `.. yis 10 
Christiania. Teleg. wire ee 87 binde "^ os oe vs 80 
Colombo ee ees ee [aJ 60 Copenhagen ee ee es 168 ` 
Copenhagen. Teleg. wire ee 145 " Teleg. wire .. 192 
Demerara .. dar. SUE ne 90 Durban a Rx .. 1,066 

A: Elec. motors. .. 100 „ Teleg. apparatus . . 174 
Durban ee vs is .. 261 East London is a bs 21 
East London 926 T ee (022 Foochou .. sed as . 45L 
Fremantle .. 25 - . 468 Fremantle .. sa = .. 196 
Hong Kong. j $5 .. 479 | Gibraltar .. M vs is 86 
Kobe. Teleg. cable T 65 Gothenburg. Teleph. cable .. 127 
Korsor. Teleg. cable. .. 4950 | Halifax. Teleg. cable. . . 18,489 
Lisbon. Elec. launch ., . .: 480 T Teleg. mat. .. «$^ 187 
Malta. Teleg. cable " 74 Hamburg. Teleg. mat... . 200 

: Teleg. mat. 0 ee ) 400 Hong Kong.. xe Cosi .. 222 
Melbourne 22 y . 100 Kobe " " 88 . 653 

is Teleg. wire .. . 224 Larache  .. TET . 128 

Nagasaki. Teleg. mat. 6,500 Lisbon ns " a oo 35 
Ostend da Ke!” Sra - 70 Melbourne .. es T" € 26 
Penang. Teleg. mat. .. 258 Odessa vu m oo oe 207 
Perth.. ee ELE! ee eo 86 Perth oe oe, oe oe 894 
Port Elizabeth ..  .. ec 88 Port Elizabeth ^ .. vs vs 62 
Rotterdam. Teleg. mat. iiw 91 St. Petersburg. Elec. machinery 64 
Shanghai. iia oe 75 " Teleg. mat. 
Singapore NEC . 189 " Teleg. wire 

" Teleg. mat. 39 | Stockholm. "eleg. wire oe 
Stockholm. Teleg. wire x 84 Teleph. cable 


Sydney vs T "T " Ex s ae 
Wellington. Teleg. mat. .. 809 Syra. Teleg. instruments se 
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147 
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. 1,987 Sydney . 470 
60 
Yokohama .. ; e .. ) 885 Yokohama .. vs ` 426 


Total .. £21,502 Total £238,070 


Foreign Goods Transhipped. 


| Gothenburg. Elec. appa. Value £109 


Nordrach Sanatorium.—Referring to the fire reported 
in our issue of 19th ult., it is interesting to learn that, notwithstand- 


_ing the isolated position of the Institution and the precipitons 


hills over which it is reached (approximately 900 ft. above sea 
level), Messrs. Edwards & Armstrong, of Bristol, succeeded in 
installing within four days a plant of sufficient capacity to light the 
Sanatorium again. 


Electric Power in a Small Arms Factory.— In the 
annual report of the Birmingham Small Arms Company, Limited, 
the directors say:—“ To secure greater economy in working, the 
board is snbstituting electrical power for steam in the gun depart- 
ment, and already a set of engines and dynamcs is erected, to be 


‘followed by two more sets. The old engines of about 600 E. P., 


which have been running for over 30 years, and are fully depre- 
ciated in the books, will be removed, and it is hoped that in a few 
months all the gun machinery will be driven by electricity. Other 
improvements effected at the works include the erection of an 
electric power house.“ l 
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Recording Instruments. —Any improvement in the 


apparatus used in central station equipment which will obviate the 


necessity for careful manipulation and attention will be welcomed 
by electrical engineers. The time and attention of the charge engi- 


nder are largely taken up by the instruments used for recording the 


various factors in electrical supply; and owing to the progress 
which is being made in station cost-keeping, the demand for zbis 


- class of instrument is continuously increasing, rendering n 


: ecessary 
the employment of an instrument that can be placed in charge of 
an unskilled attendant. Messrs. Kelvin & James White, Limited, 
have recently placed on the market a new type of recording instru- 
ment (the invention of Lord Kelvin) in which the method of 


winding the clock and the changing of record sheets is accomplished 


in an exceedingly simple and ingenious manner. By a single 
movement of an operating bandle the clock is withdrawn from its 
case and simultaneously wound for the next record, the movement 
being such that the clock drum passes out of contact with the pen 
to & position in which the paper may be changed without any 
possibility of fouling the pen. Another important feature of this 
instrument is that it is impossible to overwind the clock, even 
though the lever is repeatedly operated. This is accomplished by 
means of an automatic device which is thrown out of gear when the 
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New Type oF KELVIN RECORDING INSTRUMENT. 


driving spring is fully wound. The record sheet is 18 ip. long, 
and the scale of the instrument about 44 in., the clock making 
one revolution in 25 hours, thus allowing half an hour spare at each 
end. On the assumption that the instrument is attended to once a 
day, it has been thought inadvisable by the makers to provide a clock 
giving a longer record, as experience bas shown that it is necessary 
to examine the clock at least once in 24 hours. They are prepared, 
however, to supply an instrument giving a longer record it 
required.’ A receptacle is provided inside the instrument for a 
year's supply of record sheets, and a file for the completed charts 
accompanies each instrument. The devices above referred to are 
fitted to all Lord Kelvin’s recording instruments used in the 
measurement of amperes, volts and watts, on direct and alter- 
nating, single and polyphase circuits. The accompanying illus- 
tration shows the case open and the clock withdrawn into the 
position for fitting a new record sheet, the clock having been 
wound in the operation of withdrawal. 


The Universal Microphone Co., Ltd., v. Nye.—In the 
Vacation Court on Wednesday last week, before Mr. Justice Jelf, the 
cases of the Universal Microphone Co., Ltd., v. Nye and another, 


and the British Microphone Co., Ltd., v. Nye and another, were 
mentioned. It was stated that the motions were for an interim in- 
junction to restrain the defendants from parting with certain patents, 
but it had been arranged that they should stand over until the 
second motion day of next sittings, His Lordship agreed to this 
course. 


Dissolution.— Messrs. W. A. Stevens and R. A. Barker 
(Stevens & Barker, electrical engineers, Maidstone) have dissolved 
partnership. Mr. Stevens continues the business under the old 
style, and attends to debts. 


Trade Announcements,—Mr. G. Braulik notifies that 
he has again concluded arrangements with Messrs. Phillips & Co. 


for the sole sale of their incandescent lamps in this country for a 


number of years. He holds a very large stock of these lamps in 


all c.P.'s and voltages in readiness for the coming lighting season. 


Mr. Braulik has also made agency arrangements for the sale of the 
“Lux” electricity meters in the United Kingdom. The meter has 


a very extensive sale on the Continent. 


The Southern Electrical Installation and Wiring Company, 
Limited, of 9, Claremont, Hastings, has purchased the businesses of 
Mr. F. Bruce, electrical engineer, H gs, and Mr. F. Wordley, 
electrical engineer, of St. Leonards. 

The Accessories Manufacturing Co. has removed to more commo- 
dious premises at 9 and 10, Wells Street, Oxford Street, W. 


Books Received.— Science Abstracts, No. 57, September 
25th, 1902. London: The Feilden Publishing Co., Ltd. 24. net. 
“Transactions and List of Members of the North-East Coast 


Institution of Engineers and Shipbuilders.” 5 
p- 


Tyne: The North-East Coast Institution of Engineers and 
builders. 1902. 

“Galvanic Batteries,’ by 8. R. Bottone. London: Whittaker 
and Co. 1902. MS 

“ Merck's Index.” Second edition. Darmstadt: E. Merck. 1902 


Educational.—The Day Colleges for Men and Women 
of the South-Western Polytechnic, Chelsea, began their new session 
on Monday last, September 29th, complete courses for the Uni- 
versity of London degrees in science and engineering being pr- 
vided. 

Last Monday the courses of instruction in engineering and 
mechanical science for the winter session were recommenced at the 
Polytechnic School of Engineering in Regent Street. 


A Hint.—Manufacturers of steam and electrical engi- 
neering machinery and plant, also electric fittinge, apparatus and 
accessories, should send copies of catalogues, with a statement as to 
lowest prices and best discounts, to Mr. John Denham, electrical 
engineer of the Cape Government Railways, Cape Town. 


American Exports. — The value of the electrical 
machinery and apparatus (including telegraph and telephone instru- 
ments) exported from the United States during July last amounted 
to £167,183, as compared with only £126,376 in July, 1901. 


Rubber.—It is reported that a United States Rubber 
Co., with £1,000,000 capital, is to control the Bolivian rubber 
territory, which may be made to produce 12,000,000 Ibs. of rubber 
annually. 


Catalogues and Lists.—The Reason MANUFACTURING 
Co, Lrp., has issued an excellently got-up pamphlet describing the 
Wright patent electrolytic meter fully, with the aid of a number 
of diagrammatic and other pictures. 

The LONDON AND COLONIAL Exronr Co., of 8t. John’s Hill Grove, 
S.W., has taken over the business of Mr. A. Stanford Wright, of 
New Wandsworth, together with his branch offices in India, South 
Africa and New Zealand. We have received a copy of the com- 
pany’s new catalogue of electric lighting supplies, fans, bells, &c. 
Mr. Stanford Wright will act as managing director to the company. 

From Hear Max Konz, of Chemnitz, we have received a circular 


describing his new alternating current redresser, by means of which 


it is possible to charge accumulators directly with the alternating 
current of a central station. A specially constructed type of this 
apparatus is designed to work induction coils directly with an alter- 
nating current without the application of an interrupter. 

New circulars have been sent out by Messrs. McPmAIL & SP- 
son’s Dry BrEAM Patents Co., Lrp., of Wakefield, relating to 
their patent wronght-steel steam superheater, A spare sheet gives 


a tabulated list showing the results of teats made by independent 


experts. 

The Pazaress Russea Manvractunixa Co., of New York, bave 
sent us a small booklet detailing a anabir of their engineering 
specialities, such as pac , belting, hose, &c. 

Messrs. G. Straus & Co., proi of Upper Thames Street, E.C., 
who are the London representatives of the Aix-la-Chapell Steel 
Works, have placed before us lists of automobile motors and their 
“ Fafnir” motor engines. 


Halifax.—A smart piece of work was performed by the 
Corporation electricity department on September 22nd. The 
engines at a large factory broke dowr, and on Wednesday morning 
60 yards cf cable had been laid and a large motor fixed and A 
nected. By the following Thursday another large motor was fiz 
and the whole of the mill placed in full working order. Withou 
the aid of electricity the mill would have had to stand idle for 
two orthree weeks. We shall not be surprised if that engine never 


ie repaired! 
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THE MAKING OF A DYNAMO. | interest to follow the dynamo machine through the course of 
: | its construction in the workshops. | 
By HENRY A. MAVOR, M. I. E. E., M. Inst. C. E There are therefore here submitted a series of photographs 


tuken in the works and showing various processes of manu- 
Dyxawos and motors are familiar objects of daily use, but facture, which will serve as a text for a few observations 
to the millions of passengers by electric cars and users of on various points connected with the construction of electric 
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Fie. 1 —RovuGH-TORNING SHA Fr. FIG. 2.— SHAFT AND SPIDER. 


Fie. 4.— BUILDING UP COMM UTATOR. 


Fre. 3.—Hypravnic PRESS. Fic. 5.—CouMUTATOR CENTRE. 


electricity, and to engineers generally, who are not specially machinery generally. The illustrations are concerned with 
engaged in the applications of electricity, it may be of the manufacture of continuous-current machines, but the 
* Abstract of a paper read before the meeting of the British Asso- ame methods of construction are applicable to alternators, 


ciation, Belfast, September 16tb, 1902. and the principles of mechanical and electrical design in 
w 
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both cases are the same. The dynamo machine, or motor A bi-pol i - 
: : , , -polar machine of, say, 5 H.P. for a 500-volt circuit i 
being an apparatus for rotating armature conductors in an more suitable than a "multipolar ; whereus, on the othe 
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ElecRev. 
Fic. 7.—CoxsTRvOTION OF Lona COoMMUTATOR. 


Fic. 6.—TuRNING GROOVE IN COMMUTATOR. 


electric field, the hand, for large cur- 
form of the electro- rents a multipolar 
magnet naturally ! — ii machine is much 
claims early con- | v the better, the pro- 
gideration. The per diameter for the 


armature being 
nearly directly pre- 
portional to the 
current to be taken 
from it; in bi-polar 
machines large 
diameters are ex- 
pensive and incon- 
venient, and offer 
no special advant- 
age electrically or 
mechanically. 

An illustration 
was shown of the 
various types of 
magnets which 
have been evolved 


tendency of the 
present day, from 
the smallest to 
the largest ma- 
chines, is to adopt 
a multipolar type, 
which has the ad- 
vantage of being 
on the whole 
cheaper and more 
convenient to manu- 
facture, and some- 
what more com- 
pact in form, than 
the bi-polar type, 
which was until 
a few years ago 
universally adopted in the past, together 
in this country. with illustrations 
There is likely, of various processes 
however, to be a Fic. 8.—BoRInd Our MacxET Rina For Pour SHOES. of manufacture 


reaction from this which, not being 


Wig. 9.—DRIILIIxG Borr-HorLxs IN PoLE-PIECES. Fic. 10.—Factne Jom or Maanet RING. 


tendency in favonr of bi-polar machines. for the smaller sizes special to dynamo machines, need not be reproduced here. 
for the electromotive force usually adopted for public supply. Fig. 1 shows the operation of rough-turning à dynamo 
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shaft, and attention is specially directed to the facility with 
which an existing lathe bas been modified by the application 


Fic. 11 —WriNDINSG MaGNeT COIL. 


Fic. 13.—InsoLaTING ARMATURE CONDUCTORS. 


of special arrangements of electric driving, so as to run at 
the high speeds now rendered possible by the iutroduction of 
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Fia. 15.— WIN DINd LARGE DRUM ARMATURE. 


steel tools with a high rate of cutting. The turning shown 
In the. illustration was effected at the rate of 82 ft. per 


li Mn 


minute, though with lighter cuts a cutting speed has been 
attained of 200 ft. per minute, and in this connection it is 


Fig. 14.— WIN DIN d Drom ARMATURE. 


important to note the bearing of the premium system on the 
introduction of such improvements in manufacture. Much 


Fic. 12.—AvTOMATIC MAGNET Con- WDB. 


trouble is experienced in introducing such an improvement. 
as the use of high cutting speeds where the workman is not 
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on the part of the workmen for more 


pared with the time of handling and 
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plates, ready for the reception of the core 
discs, which are shown on the floor at the 
men’s feet. The importance of a rigid 
and thoroughly sound mechanical sup- 
port for the armature conductors is now 
fully recognised, and many troubles 
formerly incident to the use of machines 
of the larger diameters are now entirely 
obviated by attention to this important 
point. 

The practice in Germany with regard 
to the quality of iron used in the cores 
of coutinuous current machines i8 worth 
notice at this stage. The German 
manufacturers appear to find that in the 
large sizes it is not necessary to pay such 
scrupulous attention to the quality of the 
armature iron as has been customary in 
this country, with the result that a cheaper 
quality of plate is now very largely used, 
and a corresponding reduction gained on 
the cost of the machi: e. 

Fig. 16 —SorpgRING ComMoTaTON Luas. Hu Eo db: jare 
hydraulic press for squeezing up the 


directly interested in the success of 
what is, in the first instance, an ex- 
periment. The introduction of the new 
method of cutting in the particular 
case illustrated has resulted in the work- 
man earning a premium of as much as 
67 per cent. on his daily waye—a very 
substantial inducement to use the new 
method. This has resulted in a demand 


expeditious means of handling work. 
The time actually employed in cutting has 
become relatively unimportant as com- 


placing the job in the lathe. 

Another view which was shown illus- 
trated a machine for grinding shaft 
journals, so as to ensure regularity 
and perfection in the work. Here, again, 
the introduction of a new method has 
resulted in much improved returns to the 
workmen, as well as in a great reduction 
of the cost of manufacture. 

Fig. 2 shows the shaft mounted 
with the cast-iron spider“ and end- 
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Fic. 19.— Mop or PACKING ARMATURE. Fic. 18.—PaARTS OF Dynamo READY FOR DESPATCH 
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armature cores on the smaller sizes of machines, and for 
use in building commutatora. | 

Fig. 4 illustrates the method which is in almost universal 
use for the construction of commutators. The illustration 
shows the first assembling of the commutator plates, with 
their insulating segmenta. ö | 

Fig. 5 shows a commutator sleeve, in which the ends of 
the sleeve form as it were the hoops of the barrel into which 
the commutator segments are built. 

Fig. 6 shows the operation of turning the groove for the 
reception of the hoops. Hung over the back head of the 
lathe are the insulating rings, which are interposed between 

the groove in the copper segments and the steel hoop. 
Another view showed the commutator complete and under 
test for faults produced in turning or handling. 

Fig. 7 shows a speeial form of commutator adopted for 
heavy currents, where the commutator .blades have to be of 
an abnormal length. In this case a pair of hoops are 
inserted in the middle of the commutator. 

Fig. 8 shows the operation of boring out the magnet ring 
for the reception of the pole shoes, which are shown in place 
in fig. 9. 

Fig. 10 shows the operation of facing the joint between 
the two halves of the magnet ring on the planing machine. 
This is almost the only operation left in the construction of 
a multipolar machine for the plane to perform, and has 
resulted in a considerable change in the equipment of elec- 
trical shops in this respect, the entire disappearance of the 
large planed surfaces having rendered unnecessary the use of 
large planes and slab milling machines. 

Fig. 11 shows the operation of winding a magnet coil for 
a multipolar machine. Fig. 12 shows a special machine 
for the purpose of winding magnet coils with automatic 
reversing and stop motion (Messrs. Crompton & Co.). 

Fig. 13 shows the process of insulating the armature con- 

-ductors preparatory to their being mounted on the armature. 

The ingenious machine which is in use for this purpose has 

resulted in a very great saving in labour. The skill in 

working it is rapidly acquired, and here again the workers 
are enabled to materially increase their earnings, while 
improving their work and reducing the cost. 

Fig. 14 shows the armature winding under construction. 

Fig. 15 shows a larger machine at the same stage. It is 
found more convenient to mount the larger machines as 
shown in this figure, so that a greater number of hands can 
be applied to the work. This figure shows also the method 
of securing the conductors in the slots of the core by means 
of hard wood keys—a method which is perfectly satisfactory 

with peripheral speeds up to about 6,000 ft. per min., but 
for higher speeds the method adopted by Messrs. Parsons is 
the only one available, viz., the sheathing of the whole 
windiog in a banding of pianoforte wire from end to end of 

the core, ! l 

Fig. 16 shows the method of making the joints between 

the armature winding and the commutator. As usually 
performed, this is a tedious and somewhat dangerous 
operation because of the risk of fire. The method shown is 
one in which an annular pot containing the molten solder is 
used, with a gas flame underneath to keep it hot. The 
` Bolder is heated to a very high temperature, and poured into 
this ring, and the armature is lowered into it from above, 
the commutator passing through the opening in the pot, 
and the joints dipping into the solder. The form of the 
commutator lug is modified to suit this method of joint- 
log, having a recess to admit the inner lip of the solder pot. 
On the larger sizes the work is performed in a similar man- 
ner, but in sections of about 20 joints at a time. 

After this operation has been completed, pieces of insu- 
lating material are inserted between the lugs of the commu- 
tator, and the whole is bound down on the top with steel 
wire, 

A special form of drying stove is used for the treatment 
of armature and magnet coils, The stove is heated by 
steam, and the air is exhausted from it by means of a pump, 
so that the drying is done in vacuo. 

Fig. 17 shows a group of machines under test. 

Fig. 18 illustrates the principal parts of a direct-coupled 
machine, ready for despatch. 

Fig. 19 illustrates the method of packing the armature 
for transit, | 


This series of illustrations was followed by a group of 
typical dynamos and motors, inclading machines of the 


. largest sizes driven by low and high-speed engines, and by 


Parsons turbines, also a smali plant, which has already been 
illustrated in this journal, showing an automobile engine 
coupled to a dynamo, forming a very small and complete 
plant for export purposes. | 

The majority of these illustrations are from photographs 
taken in the works of Messrs, Mavor & Coulson, Limited, 


Mile End, Glasgow. í 


ELECTRIC LIGHT AND POWER NOTES. 


Barnstaple.—The T.C. has decided to have the electric 


light installed in all the public buildings. 


Bexley.—On Messrs. Mordey & Dawbarn’s recommenda- 
tion, the U.D.C. has passed a resolution that application be made 
to the L.G.B. for a loan of £15,493, instead of £15,000, in respect 
of electric lighting. | 


Birkenhead.—The T.C. Electricity Committee has 
decided to provide the public with electric motors on a simple 
hire or hire-purchase system, with the following charges for 
energy :—For the first 500 units per quarter, 24d. per unit; for 
additional units, up to 1,500, 2d. per unit; beyond 1,500, 14d. per 
unit. 


Blackpool.—The T.C. on September 23rd appointed a 


. deputation to visit certain towns where cooling towers are used at 


generating stations, with a view of adopting one at the Corpora- 
tion's electricity works. 


Bristol.—The B. of G. has decided to have the new work- 
house infirmary wired and fitted for electric light, and to have 
electric bells, telephones and electric motora provided, at an 
estimated cost of £5,580. 


Burslem.—The T.C. on September 25th decided to apply 
to the L.G.B. for a loan of £31,000 for the provision of an electric 
light installation, and a deputation iwas formed to wait upon the 
B. of T. with a view of obtaining further time in which to carry 
out the work, as the present electric lighting order expires on 
October 28th next. 


Colne.—The new electrical generating station of the 
Borough of Colne, Lancashire, was opened on Thursday last week. 
The Mayor of Colne, Alderman W. H. Varley, with Councillor H. 
Hewitt, chairman of the Electrical Committee, and a number of 
councillors and guests assembled at the generating station, and the 
Mayor called upon Councillor Hewitt to perform the duty of open- 
ing the building. Councillor Hewitt raid that they were under 
agreement to supply the Colne and Trawden Light Railway Con- 
pany with electrical energy, and they hoped the company would 
prove a very useful customer. Mr, Cooper, electrical engineer, had 
carried out the work, and the borough surveyor, Mr. Hartley, 
designed the buildings. 

Mr. Hewitt then started the steam engine and generator. Votes 
of thanks were passed to Councillor Hewitt and the Mayor, and 
the ceremony terminated. 

In the evening, Councillor Hewitt entertained a large party at 
the Crown Hotel in celebration of the opening of the station, The 
chimney is 175 ft. high, with an internal diameter throughout of 
6 ft. The steam pipes are coated with Joseph Petty’s pipe cover- 
ing. The supply of electricity was begun in September, 1901, from 
& destructor station near the new generating station. The Colne and 


: Trawden Light Railway Company is about to construct electrical 


tramways for the town and locality, and has arranged tó take its 
supply of electricity from the Council to the extent of a maximum 
of 200,000 units at 12d. per unit, and any further amount which may 
be required at 14d. per unit. 

The new generating house is 53 ft. x 38 ft. The principal 
machine which it contains is a 240-H.P. compound vertical T 
engine, running at 380 revolutions with steam at 160 Iba. pressure, 
and driving a Greenwood & Batley compound-wound ziz-pole 
dynamo, 310/290 amperes 500/550 volte. There ate also two 


Siemens boosters and a Siemens balancer, the latter capable of 


dealing with an out-of-balance load of 100 amperes. The switch- 
b:ard was constructed from Mr. Cooper's design; it consists of nine 
marble , panels, and has been erected by Messre. Cowans, Limited, 
of Salford. There are two generator and three feeder panele, 
with Cowans’ patent field switches, B. T. H. magnetic blow-out circuit 
breakers, Thomson watt-hour metera, and Crompton-Ashley ammeters 
and voltmeters. ‘The mid-wire panel has a B. T. H. circuit-breaker, 
an Elliott Bros.’ earth-recording ammeter, and two Crompton 
ammeters. The bus-bar panel is arranged to plug horizontally, with 
positive plugs at the top, negative at the bottom, and mid-wire in the 
centre. The battery panel has Crompton-Ashley dead-beat voltmeter, 
Elliott Bros.’ recorders, Thomson meter, and switches for charge and 
discharge. The engine house is provided with an overhead 
travelling crane of Messre. Rushworth Bros.’ manufacture. 

A suite of offices is situated atone end of the building. In the 
basement below the offices is an accumulator house, 53 ft. x 24‘ft., 
containing a battery of 270 cells, with 31 pasted plates in!|each. 
The capacity is 270 kw. on a 60 amperes discharge for 9 hours. 


The regulating cells are connected with the switchboard by means 
of copper rods, 4 in. in diameter. The battery was supplied by the 
British Power, Traction and Lighting Company, of York. 

The boiler house is 53 ft. x 49 ft., and will provide room for 

boilers, economisers and accessories. One Lancashire boiler, 

30 ft. x 8 ft, of Yates & Thom’s manufacture, is at present 
installed. Stoking will be done by a Proctor sprinkler stoker, and 
a Hiek, Hargreaves superheater is provided. A Green's economiser 
is provided, and one of J. P. Hall & Son's direct-acting vertical 
pumps. Thesteam engine is intended to be worked condensing, 
and a Körting ejector condenser has been provided. This is 
supplied with water from the River Calder by two electrically- 
driven centrifugal pumps. ATA 

The older plant at the destructor station consists of a 150-H.P. 
Parsons turbo-generater, which generates at 480 volts for 
lighting, and at 500—560 volts for traction. Itis run at 3,300 
revolutions, with stenm at 120 1bs. pressure, and is fitted with auto- 
matic brush regulating gear. A Körting condenser is also used with 
this machine. The dynamo, worked by the turbine, is a two pole 
Siemens machine. Steam is supplied by a Babcock & Wilcox boiler, 
and is passed through a superheater of the same company's make. 
About 80° to 100° F. of superheat is obtained. A pumping chamber 
has been constructed on the bank of the river to supply water for 
both stations. In this chamber are two De Laval centrifugal pumps, 
one capable of lifting 460 gallons a minute against a head of 55 ft, 
the other capable of delivering 230 gallons. The pumps are worked 
by two Greenwood & Batley electric motors, of 18 and 9 HP. 
. Distribution is effected on the three-wire system at 480 volis 
across the outers. The distributors are three-core, paper-insulated 
cables, 02 and ‘025 in. in section. The feeders are 4 and 2 in. section, 
triple-concentric. All have been made by the British Insulated 
Wire Company, Limited. The present lighting capacity of the 
plant at both stations is 5,200 8-c P. lamps. The charges for lighting 
are 6d. for the first hour, and 24d. afterwards, or a ''flat rate" of 
44d. per unit, for any quantity of current used. For power, 24d. 
per unit is charged for a daily use of four hours, and also on a 
sliding scale which works out to about 14d. per unit for 10 hours. 

The cost of the new station has been about £24,000, made up of 
the following main items:—Land, £1,200; building, £5,100; 
aecumulator, £1,000; mains, £8,000; and machines and boosters, 
£8,000. The contractors for the building were the trustees of J. M. 
Hawley ; for the ironfounder's work, Messrs. Cross & Cross; and for 
the chimney, which cost £1,129, Mesers. Smith Bros., Ltd. 
. Mr. A. G. Cooper continues as electrical engineer-in-charge of the 
two stations, with Mr. H. N. Nugent as assistant engineer. 


` Cowes (I.W.).—Regarding the Electric Lighting Com- 
panye scheme for laying mains and street boxes in the town, the 
.U.D.C. has decided to represent to the B. of T. the necessity of 
the Council having some sort of supervision over the work at the 
expense of the company, so that the present gas and water 
services can be protected from injury. 
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Devonpert.—The accounts of the borough electricity 
works, which have been in operation since May 23rd, 1901, cover- 
ing a period of 10 months, show that the gross profit amounts to 
£1,460.. The capital charges are £3,328, leaving a net deficit of 
41, 266. - 


Dublin.— On Saturday afternoon the Irish Section of 
the Institution of Electrical Engineere—mustering about 50 mem- 
bers—visited the new electric station of the Dublin Corporation at 
the Pigeon House Fort, and was shown over the works by the officials 
of the works and the Corporation. Mr. W. Brew, assistant of Mr. 
Hammond, explained the works. 


 Dumfries.—On Tuesday last week a special meeting of 
the T.C. was held for the purpose of again considering the question 
of the introduction of electric light into the burgh, and of running 
an eléctric tramway to Glencaple. The cost of the tramway scheme 
is estimated at £38,000. It was ultimately decided to wait till 
after the annual elections in November before embarking on a 
scheme. 


.. Edmonton.—At a meeting of the U.D.C. last week it 
was resolved to offer Messrs. Hammond and Hawtayne a fee of 
50 guineas each to submit reports on and estimates of the cost of 


schemes for carrying out the recently obtained provisional . 


order, . ` 


France.—The municipal authorities of Grenoble have 
granted a concession to the Société Electro-Chimique de la 
Romanche for the supply of electrical enerey for lighting and power 
purposes ip the town during a period of 45 years. 


Gloucester.—At a T.C. meeting on September 25th it 
was reported that many more applications for the light and for an 
extended service had come in, and the output of the works had 
increased by 12 or 13 per cent. in 12 months. 


. Leicester.—The extensions of the electric lighting plant 
authorised by the Corporation some time ago are now in progress, 
and the frst of a couple of Lancashire boilers, made by Messrs. 
Grinson, of (Leicester, was delivered to the works on Saturday. 
The boiler is 30 ft. long by 8 ft. 6 in. in diameter, and weighs nearly 
99 tons; while about midway between the foundry and the gas 
works the wheels on one side of the trolley on whith it rested 
érashed through the road, breaking down the top of a sewer, and 
it necessitated between two and thtee hours’ work to get it on the 
road again. The second boiler will be delivered in a fortnight, it 
is to be hoped without a repetition of the diste, sis 
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Leicester.— The accounts of the electric lighting depart- 
ment for the half-year ended June 30th show a surplus, after 
paying interest on the capital of the undertaking, of £4,563 3s. 34. 


For the corresponding period of 1901 the surplus was £2,065. 


Liverpool.—A Committee of the T.C. has been appointed 
to consider the procedure with respect to contracts of the electric 


supply department, and to report to the Council respecting the 
same. 


Luton.—The T.C. has resolved by a majority of one to 


apply to the L.G.B. for leave to raise a further loan of £5,000 for 
extensions of mains, &c. 


Macclesfield.—A proposal from Messrs. Medburst, Page 
and Lloyd, of Manchester, with regard to the electric lighting of the 
town, has been referred to a committee, which has been deputed to 
visit other towns, for consideration. 


Penzance.—The T.C. has obtained from Mr. C. A, 
Baker, engineer of the Cornwall Electric Power Company, con. 
parative figures showipg how a supply of energy from the company 


would compare in price with the figures given to the Council by 
Mr. Trentham. 


Sale.— The laying of the cables for the electric lighting 
of this district is now almost completed. The energy will be sup- 
plied in bulk by the Trafford Power and Lighting Co., and it is 
expected that the local authority will start with a fair list of 
consumers, 


Scunthorpe.—The U.D.C. on September 25th decided 
to promote a Bill authorising the Council to manufacture and supply 
electricity for all public and private purposes in the district. 


Sheerness.—The Electrical Power Distribution Company 
intends to apply for powers to extend ite mains from Sheernes 
East to Milton and Sittingbourne. 


Stoke-on-Trent.—The T.C. on September 25th adopted 
a scheme for the construction of an electric light station and a 
refuse destructor, and the surveyor and electrical engineer were 
instructed to prepare the necessary drawings and specifications 


Totnes.—The T.C. on September 24th discussed letters 
from the B. of T. and the Totnes Electricity Supply Company 
relative to the Totnes E.L. Order, 1900, which, the B. of T. stated, 
the undertakers had failed to carry out in the prescribed time. The 
Electricity Supply Company had asked the B. of T. to give it 
further time, as negotiations were in progress with a view to 
making the deposit specifled, and to erecting and equipping the 


station without delay. In a letter to the Council, the company, 


asked the Corporation to agree to a reasonable extension of time. 
It was decided to inquire what terms the company was prepared to 
come to if an extension were allowed. 


Wallasey.—The Gas and Electricity Committee of the 
District Council has recommended that the Council apply to the 
L.G.B. for eanction to borrow a further £52,350 for extensions of 
the electrical plant. The electrical engineer (Mr. J. H. Crowther) 
recently prepared for the Council an. estimate of the probable 
requirements at the generating station during the next seven Jean 
The above-named sum was decided upon by the Committee to pro 
vide for those requirements. The Committee recommends that the 
charge for electricity to the Tramways Committee be 1jd. per unit 
instead of 21d., and that to consumers of energy for lighting in the 
district a reduction be made in the quantity now required to be 
consumed before coming on the lower scale; also a reduction of x. 
in the lower scale, vig., from 4d. to 3d. per unit, but the initial prie 


of 6d. to continue. The cost to the Council of the repairs to an 


and overhead equipment; which are being done by the Councilt 
staff, is about £250 per annum. 


Weardale.—The U. D.C. is negotiating with a private 
company for lighting Wolsingham by electricity. 


Wirksworth.—The Derby and Notts Electric Powe 
Company has informed the U. D. C. that it contemplates putting UP 
a generating station near Matlock for the Matlock and winavi 
districts, and another station near Ilkeston, for supplying por 
the tramway and general lighting. The charge will be lid p 
unit for 250,000 units. The mains will have to be put in by 
Council at an average cost of about 7s. 6d. per yard, and the tant 
forming apparatus, which would cost £500 or £600, could be P 
vided by the Council, or the company would do it and iem 
percentage. If done by the Council a prov. order inr y 
necessary, but the company would bear the cost. The Counc! 
asked the company to submit a list of charges, &c. 


ELECTRIC TRACTION NOTES. 


Altrincham.—The result of the poll taken in ts 
township on the question of electric tramways had se 986 were 
The number of voting cards issued was 2,874, of which . ad 473 
returned. There were 894 votes in favour of the scheme, yu 
against. Of those in favour, 712 supported the soit hed li 

scheme by the District Council, and 182 by a private co pany 


Birmingham.—Representatives of a number of local 
authorities held a conference on Friday on fhe tramway question, 


and a resolution was passed to the effect that it was desirable that . 


the authorities outside the city should combine for the purpose of 
dealing with the tramway question. 


Bolton.—The Corporation Tramways Committee has 
decided to include in the next Parliamentary Bill powers in respect 
to the Horwich electric tramways. It has also been decided to 
connect the borough tramways with the East Lancashire system. 


Bromley.—The chief engineer of the B. E. T. Co. has 


informed the U.D.C. that he is preparing a scheme of electric tram- 
ways for submission to the Council. When the matter came before 
the Council on September 24th, opinion was in favour of the 
Council preparing a scheme of its own. The matter was referred to 


a committee. 


Chatham to Gravesend.—At the meeting of the 
Strood D.C. last week, a letter was read from Messrs. Ashurst, 
Morris, Cripps & Co., of London, the solicitors to the Chatham and 
District Light Railways Company, stating that their clients had 
been asked to consider the possibility of constructing a tramway 
system to connect the company’s existing lines at Chatham and the 
district with the town of Gravesend (a distance of some 8 miles). 
Before coming to a decision in the matter they would like to 
ascertain as faras possible the attitude of the authorities principally 
interested in the matter, The matter was discussed by the Council 
and Mr. Thos. H. Baker, J.P. It was resolved that the Council 
viewed the proposal very favourably, and would do all it could to 
assist the matter on. 


Crowland.—The R. D. C. has decided to oppose the 
application of the promoters of the Crowland and District Light 
Railway for an extension of time for constructing the line, with the 
object of securing a more favourable proposal. = 


 Dartford,—The U. D. C. on September 25th decided to 
obtain advice from Mr. Hawtayne, its consulting engineer, with 
respect to the provision of electric trams for the town. Opinion 
was in favour of a private company undertaking the work in pre- 
ference to the Council, which has just provided an electric light 


installation. ` 


Devonport.—A child of five was killed by an electric car 
on 99 Plymouth, Devonport and Stonehouse system last 
ay. 

On the same day on the Devonport and District lines, at Ply- 
mouth, a serious accident occurred to a car which got beyond the 
driver's control, and led to the death of one person, and injury to 
eight others. 'l'he car was descending the incline leading to the 
8. W. Railway station, but the application of the brakes failed to 
stop it, and at the foot of the slope, where the line takes a sharp 
curve into one of the main roads to Devonport, the vehicle, whicb 
had by this time attained a terrific pace, jumped the rails, crorsed 
the road, and dashed into a wall enclosing the carriage entrance to 
the station. The ‘force of the impact broke the wall, and caused the 
car itself partly to topple over. Some of the passengers on top 
jumped into the roadway, and others were thrown off. Mr. Chope, 
a dentist's assistant, in jumping off, succeeded in clearing the car 
and the wall, but as he alighted in the roadway, which slopes down 
to the entrance to the station, a piece of granite coping weighing 
several hundred-weight, dislodged: by the force of the collision, 
fellon his head, death being instantaneous. 

It appears that in June last a car left the rails at the same spot 
and damaged the station-wall The Tramway Committee on 
Saturday resolved to ask the Board of Trade for an immediate 
inquiry into both accidents. 

At the inquest which was opened at Devonport on Monday into 
the death of Mr. Chope, the Coroner intimated that he should 
adjourn the inquiry for a week. The foreman said some of the 
jury were of opinion that it was really dangerous to use the section 
of the line where the accident occurred, and they thought that, until a 
Board of Trade inquiry bad been held, the cars should be stopped 
at the top of the hill and passengers transferred to another car at 
the bottom. There had already been three accidents, which showed 
the section, though short, to be a dangerous one. Another jury- 
man said that it was not the first time that an accident had occurred 

at that particular spot, and it was a great mercy that a more serious 
accident had not happened before, especially when some 100 or 120 
dockyard workmen were riding on the cars. The Coroner replied 


that it would be rather unwise at that juncture to pass any recom- 


mendation without having heard any evidence in the case. 


Eccles.—The Parliamentary Special Committee of the | 


Corporation has recommended the payment to the Salford Corpora- 
tion of £20,000 on account of expenses incurred in the recon- 
struction of the Eccles tramlines and their adaptation for electrical 
traction. The tramway from Eccles to Peel Green is to be opened 
for traffic on October 3rd. The line conneoting the borough with 
Pendleton, vid the Eccles Old Road, is also completed. The 
Salford Corporation wants certain alterations made in the construc- 


tion of the lines in Ecoles, on the circular route to Patricroft, but | 


the Parliamentary Committee of Eccles cannot agree with it. 


The Salford Corporation has been informed that it must bear the 


sole . ae ilr for any alterations, made during the progress of 
tbe work, where a departure from the terms of the agreement is 
involved, unless the written sanction of the Eccles Committee is 
first ol E í 1 ` » 4 


U 


` 
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Exeter.— The T. C. on September 25th decided to take 
steps to obtain powers to construct electric tramways in the city. 
The Electric Traction Committee recommended à route ot nearly 
seven miles, at an estimated cost, including overhead equipment, of 


£6,500 per mile, but it was decided also to construct other lines from 


Exe Bridge to Redhills, and in South Street. 


Gloucester.—The Council on September 25th confirmed | 


the agreement for the purchase of the undertaking, &c., of the City 
of Gloucester Tramways Company, Limited, for £26,000, and 
decided to ask Board of Trade sanction to a loan. | 


Kendal.—The T.C. has received from the Electric 
Haulage Co., of London, an offer to, supply on approval, for six 
months, one of their 1902 type of road cars for 24 passengers, and 
fit up at their expense a mile of two-wire overhead line, to be 
connected to the Corporation electric feeders. After the proba- 
tion period the car and line, if satisfactory, would be purchased by 
the Corporation at £1,800 per mile of line and £600 per car; and 
if unsatisfactory they would remove both at theirown expense. A 
sub-ccmmittee has been appointed to fully consider the proposal. 


Lancaster. — At the T.C. meeting last week Mr. 
Alderman Smith, chairman of the Electric Tramways Committee 
said that the rontes to Scotforth and the Park were practically com- 
pated, and about 10 cars were ready, but there was no power to 

rive them. The machinery was ready for delivery, but the 
buildings had not been ready to receive the plant. Mr. Councillor 
Heald, chairman of the Electricity Committee, intimated that the 
first unit of the generating plant would be delivered last week. It 
was mentioned in regard to the Lancaster and Morecambe route 
that a definite offer had now been received from the Lancaster 
and District Tramway Company of the sale of their interest in the 
horse traction line. This will be considered by the Committee at 
their next meeting. It is recognised that unless Lancaster is joined 
to Morecambe the tramways will not be the financial success which 
is desired, but the negotiations hitherto have not been conducted in 
a very diplomatic manner. The contracts for the lengths of tram- 
way now completed, about two miles with the cars sheds and 
station, amounted to about £23,000, and the work has been carried 
out under the personal supervision of Mr. W. A. Tester, electrical 


engineers. 
Llanelly.—The British Insulated Wire Company has 


made arrangements with another firm to take over the electric 
traction for Llanelly, and an early completion is promised. 


Macclesfield.— The T.C. has received notice from a 


private company of its intention to apply to Parliament for powers 
to construct & line of electric tramway in the borough in three 
years, and without the borough in five years. The company pro- 
poses to take its electrical power from the Corporation if it is pre- 
pared to supply it; if not, it will seek powers to generate its own 
energy. As the present railway accommodation is inadequate, 
the scheme is meeting with favourable considcration. a 


Manchester.—Our Manchester correspondent writes :— 
“The Corporation is making a profitable business of its tramway». 
After all working and other expenses have been met there will remair , 
upon the past year's working, a disposable balance of 430, 000. 


Allowing for interest on the mortgage debt, sinking fund, and 


instalment of loans, the Tramways Committee will bave a round 
sum of £20,000 to hand over in relief of the city rates; £10,000 
being placed to reserve, renewals, and depreciation account. The 
net profits are expected to increase considerably during the next 
few years,a fact which the heavily-taxed ratepayers regard with 


no small satisfaction. The gross weekly earnings of the lines 


already opened average about £5,500. The extension to the 
southern euburbs, including Withington, is being rapidly pushed 
forward, and the lines will be opened there probably before the 
end of the year. | l | | : 
Trouble is brewing between the drivers and guards of the Cor- 
poration tramways and their employers. The men had a midnight 
meeting on Saturday last, presided over by Councillor Tostal, of 


` Bolton (the president of the Tramways Employ¢s’ Amalgamated 


Society), and, after a three hours’ discussion of grievances, they 
appointed a deputation to wait upon the Tramways Committee at 
its next meeting. Two alternative schemes for relieving the 
situation” are to be submitted to the Committee. As the meeting 
was private, it is not known (precisely what these are, but it is 
understood that what the men want is a continuous working day of 
fixed length, in place of the present broken one. 

The Manchester Tramways Committee is seeking to have intro- 
duced into the General Powers Bill of the Corporation in the next 
session of Parliament a proposal to amend Section 9 of the Local 
Tramways Aet- of 1899, and Section 22 of the Act of .1900 “ so as to 
provide that the powers of the last-named section as to laying down 


double or interlacing lines in place of single lines, and vice vers, 


and as to altering the positions of tramways and other matters, shall 
extend to tramways outside the city, whieh are or ahall be leased to 
the Corporation." 

The Manchester and Salford Corporations bave not as yet found 
& modus vivendi with regard to the vexed question of an interchange 


. of tramway traffic. A sub-committee has been appointed by each 


authority, and they were to have had a conference last week, but 
some hitch prevented it. A divergence of views on some minor 
details seems to stand in the way of any immediate settlement. 
Meanwhile the public is intensely dissatisfied with the existing 


state of things. 


— 
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Oldham.—It is expected that the B. of T. inspector, 
Major Druitt, will make his official inspection to-day of the new 
electrical tramway route to Moorside, a section which, when open 
to the public, will be greatly appreciated by football enthusiasts, 
as it passes the Oldham F.C.s ground. The Henshaw Street to 
Chadderton section is also about ready.  . l 


Rawdon.—The District Council has passed a resolution 
approving of the scheme of tramways from the Leeds City boundary 
to Gniseley, which Messrs. Le Maitre & Parker, a Leeds firm of 
engineers, are preparing on behalf of clients. 


Sheerness.— It is expected that in the next few months 
the electric trams will be in active operation at Sheerness-on-Sea. 
The work of constructing the permanent way, trolley poles, &c., is 
progressing rapidly, as well as the building of the generating 
station, &c. "The trolley work will be slightly different to that in 
use by the Chatham and District Light Railways Company. The 
contractors are Messrs. J. G. White & Co., of London. The power 
station will supply energy for both lighting and traction. 


South. Lancashire.—On Thursday last week Major 
Pringle and Mr. A. P. Trotter, acting for the B. of T., inspected a 
newly completed length of 16 miles of track, lying between 
Lowton, Leigh, Atherton and Tyldesley. Another four miles of 
track, extending towards Hindley, are nearly complete, so that since 
the work of constructing the South Lancashire Tramway began, in 
March last, 20 miles of track have been constructed. The scheme, 
in its entirety, contemplates the construction of 105 miles of tram- 
ways which will connect Liverpool, St. Helens, Wigan, Leigh, 
Bolton, Atherton, Hindley, Tyldesley, Haydock, Earlestown, 
Neaton, Golborne, Warrington, Westhoughton, Ince, Ashtor-in- 
Makerfield, Walkden, Worsley, Accrington, Rochdale, Bolton, Man- 
chester, and other towns. Power will be supplied from a central 
generating station at Howe Bridge, Atherton. The work of cor- 
struction was begun by Mr. Alfred H. Gibbings, and is now being 
carried out under the direction of Mr. J. R. Salter, engineer-in- 
chief. The consulting engineers for this extensive scheme are 
Messrs. Kincaid, Waller & Manville, London. 


Southampton.—The T.C. has applied for a loan of 
£7,000 for the purchase of 12 additional tram cars. 


Stone (Kent).— The Parish Council is considering a pro- 
- posal from the Electric Tramway Company for extending the service 
frotn Gravesend and Swanscombe to Stone. 


Stourbridge.—The Dudley, Stourbridge and District 
Electric Traction Co. has informed the U.D.C. that, owing to the 
restrictions imposed by the Council on the traffic through High 
Street, Stourbridge, they cannot see their way to run through cars 
between Stourbridge and Kingswinford. 


Swansea.—The Tramways Sub-Committee was engaged 
on Wednesday last weck in considering several surface-contact 
systems for the new extension lines. The British Schuckert 
Electric Traction Company laid an illustrative model installation 
in the Council chamber. Representatives of other systems, includ- 
ing the Kingsland, were also present. 


Tramways v. Railways.—Tube and electric tramway 

. eompetition between such places as Richmond, Kew, and Acton 

aud the City has compelled the North London Railway to revise 

its season ticket rates between there points and the City.”— Financial 
Neus, 


Tyneside.—The new system of the Tyneside Tramways 
Company from Gosforth to North Shields was opened on Monday 
by Mrs. W. A. Watson-Armstrong, wife of the chairman of the 
company. 

Wigan.—A Liverpool paper says that at a meeting of 
the Electric Light and Tramways Committee last Thursday, it was 
decided that owing to the loss sustained by tbe running of the 
Frog Lane tramway, that route should be closed after October 1st. 


TELEGRAPH AND TELEPHONE NOTES 


Chilian Cable. — Commercial Intelligence says that 
tenders were recently submitted to the Chilian Government for 
the construction of a submarine cable between Talcahuano and 
Puenta Arenas, but as the committee appointed to consider the 
offers did not recommend any one of them for acceptance, the 
Government bas determined to get fresh soundings made, with 
the object of issuing another call for tenders. 


Wireless Telegraphy.—The Evening Standard corre- 
spondent at Paris says that the Minister of the Colonies, owing to 
the frequent interruptions of the submarine cable between Mar- 
tinique and Guadeloupe by voleanic disturbances, intends to 
establish communication between the two Islands by means of 
wireless telegraphy. Capt. Ferrie, of the Eingineere, and M. Magne 
are leaving for the Island with the necessary apparatus. These 
gentlemen will also instal means of communication between 
the posts which M. Lacroix will erect in various parts of the 
danger zone and places in the Island outside the evacuated 
region which it may seem necessary to warn of the first dangerous 

mptoms of the volcano. 

It is stated that the International Conference on wireless telc- 
graphy will take place shortly in Berlin. Nm 


Communication with Carthagena and 


Telegraphic Interruptions and Repairs i— 


CABLES, INTERRUPTED. REPAIRED, 
Letakis-Oyprus . va «. June 90, 1699 .. 
Barran 

quus (Columbia) .. : v .. Dec. 8 1900 .. 
T nidad-Demerara No. 1 ee ee ae ee Aug. 27, 1901 oe 
Communication with Bolama oo oe S. April 18,1903 .. 
Bt. Lucia-Grenada  .. - s 95 .. May 8, 1902 ea 
Dominica-Martinique .. T eo c». May 8, 1902 ši 
St. Luoia- Martinique ee ee ee ee ee May 8, 1903 
Guadeloupe-Martinique si as aie .. May 9, 1909 
Santa Cruz de Teneriffe to Tejita de Teneriffe July 4, 1902 
Puerto Plata-Martinique§ ..  .. yx 5 
Guantanamo -Mole 8t, Nicholas aS . Aug. 5. 1902. 
Cayenne-Pinheiro T T we és .. Aug. 18, 1902 .. 
St. Lucia-St. Vincent .. ae oe T .. Sept. 18, 1902 

LANDLINES:— : 

Route via Hanekin on Persian territory .. . Feb, 94, 1900 
Communication with Tientein ‘and u via 

Helampo oe ee ee oe ee ee July 18, 1900 0 0 ee 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barrow-in-Furness.— October 15th. Two batteries of 
accumulators, two boosters, switchboards, &. See “Ofcial 


Notices " September 26th. 


Batley.—October 10th. 240 accumulator cells and 
accessories. See ‘Official Notices“ September 26th. 


Belfast.—October 10th. Electric motors (12 months 
supply) for the Corporation. See Official Notices Sept. 19th. 


Belgiam.—October 8th. The Belgian State Railway 
authorities at La Bourse, Brussels, are inviting tenders for 
the supply of 1093 tons of galvanised iron telegraph wire, 
1,800 metres of office cable, 2,(00 metres of six-conductor sub- 
marine cable, 606 kilometres of copper wire, 33,000 telephone 


insulators, and 58,000 telegraph inculators, &c., for the telegraph 
service. 


Dartford.—October 7th. Installation for the Dartford 
Co-operative Society. See “ Official Notices " to-day. 


Dudley.—October 18th. Arc lamp carbons. See 
“ Official Notices " to-day. 


France,—October 6th. Tenders are being invited until 


October 6th by the French Post and Telegraph authorities in Paris, 


for the supply and laying of a submarine cable between Maurice 
and Ia Reunion, one between Tamatave and La Reunion, one 
between Saigon and Pontianak, and one between Brest and Dakar. 
Particulars may be obtained from, and tenders are to be sent to, Le 
Soue-Secretariat d'Etat des Postes et Telegraphes, 103, Rue de 
Grenelle, Paris. 


G.W.Ry.—October 16th. Telegraph instruments and 


apparatus, electric lamps, carbons and other stores for the G.W.Ry. 
See “Official Notices " to-day. | 


II ford.— October 6th. Dry-back boiler, piping and 
condensing plant for electricity works extensions. See "Official 
Notices September 19th. 


Ipswich. — October 22nd. (a) Switchboard, motor 
boosters, and connections. (b) Overhead construction for tramways. 
See “ Official Notices" September 26th. 


Maidenhead.—October 6th. Installation for the Guild- 
hall. See Official Notices September 19th. 


Manchester.—October 4th. Steel tramway poles. See 
' Official Notices” September 26th. | 


Middlesex.—October 7th. The Light Railways Com- 
mittee of the Middlesex County Council invites tenders for the 
construction of permanent way (for electric traction), bridge work, 

. &c., of about 11 miles of light railways. The conditions, specifica- 
tion, &c., may be seen at the offices of H. T. Wakelam, M.. C. L. 
county engineer, Middlesex Guildhall, Westminster. 


London.— October 91st, Two electric car traversers for 
the L. O. O. tram depSts. Specifications, &., at Spring Gardens, 4. 


N. E. Rallway.— October 7th. The directors are in- 


viting tenders for the complete electrification of about 97 miles - 


of standard gauge line (double track mostly) For further 
particulars see our “Official Notices” July 25th. 


Paris.— October 27th. Competition for supply ard 
installation’ of motors, pumps and generators for water-worke. 
—Apply Hotel de Ville, Paris. | 

Rotherham.—October 10th. (a) Pipes, feed pump. 
economiser, &c.; (b) switchboard. See ‘Official Notices Septem 
ber 26th. E 


i 
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Shanghai.—October 30th. (a) Two 500-Kw. steam 
alternators; (b) switchboards ; (c) two condensers and pumps. See 
" Official Notices ” September 12th. 


St. Petersburg.—Novembe lst (14th). The T.C. 
invites tenders for the reconstruction of the three town tramway 
lines, hitherto worked by horse tzaction, with electrical power, and 
the construction of an electric station. The terms of the tender, 
also application forms with particulars, will be sent free at 
once either by post or wire. The last date for the production 
of projects and offers is as above, and applications should be 
addressed: Stadt Amt, St. Petersburg, Russia. 


Stalybridge.— October 13th. The Stalybridge, Hyde 
and Dukinfield Electricity Board invites tenders for Lancashire 
boilers, economisers, condenser and pumps, piping, crane, &c. fee 
" Official Notices " September 19th. | 


Sunderland, — The Electricity Committee of the 
Sunderland Corporation have authorised their electrical engineer 
to advertise for tenders for the first instalment of the three-phase 

lant detailed in the report on the supply of electrical energy to 
the Docks, and publisbed by us on the 19tb ult. 


Swindon.—October 4th. Section A.—Station lighting, 
and motor wiring; Section B.—Testing instruments and accessories. 
Bee Official Notices” September 19th. | 


Swindon.—October 7th. Installations for consumers' 
premises for the T.C. See "Official Notices" September 19tb. 


Tien- Tsin, — November 80th. The Municipal 
Secretary at Tien-Tsin is calling for proposals for the lighting of 
120 British concessions by electricity. See this column for August 
Sth. 


Watford.—October 14th. Installation for Becch Grove 
Chapel. See “Official Notices" to-day. | 
West Ham. — October 7th. Forty-six lighting and 
traction poles, Bee Official Notices" September 19th. 


Wigan.—October 20th. (a) Electrical equipment of a 
short length of new tramway and a portion of the existing line; (b) 
eonstruction of same; (c) 18 bogie cars, double-deck, four motor. 
See Official Notices September 26th. 


CLOSED. 


Devon.—The County Council has accepted the tender 
of the Northern Electric Company, Limited, for installing the 
electric light at the County Lunatic Asylum, at £1,065 18s. 11d. 


- Hampstead.—The Borough Council has accepted the 
tender of Messrs. Rowland Carr & Co., for the supply and delivery 
of 28 arc lamp columns and brackets. 


: Newport (Non.) — Messra. Alger & Son, Newport, have 

been entrusted with several important electric light contracts in- 

clading the lighting of the new Celluloid Works, Port-Talbot, the 

splendid new works of Messrs. Guest, Keen & Co. (arc and incan- 

77 light being used in this case); and the Redbrook Tinplate 
or | 


Southampton.—At the last meeting of the T.C. tbe 
Tramways Committee submitted the following tenders for the 
construction of the tramways in Onslow Road, Bevois Valley, and 
Bevois Hill:—Coston & Co., Ltd., £2,283; F. Osman, £2,288; 
Douglas & Richards, £2,360; F. Grace, £2,571; W. L. Meredith and 
Co., Ltd., Gloucester, £2,821 12s. 9d.; Peter Smith, London; 
£3,040 14s.; M. A. Shepstone, & Co., London, £3,317 11s. 11d. 
The borough engineers protecting estimate was £2,813. The 
Committee recommended the acceptance of Mesers. Coston & Co.'s 
tender. After discussion, the Committee’s recommendation was 
adopted. The Committee reported that they had considered the 
tenders for the supply of materials for the proposed new route of 
tramways and recommended that poles be obtained from the 
British Thomson-Houston Company, at £5 178. 6d. each, the same as 
previous]y supplied ; that the tender of Messrs. Blackwell & Co. be 
accepted for the supply of bases at £1 each, and that of 
Messrs, Macartney, MeElroy & Co., for scroll work, at 14s. per owt. 
The recommendation was adopted. 


Stockton-on-Tees.—The Triumph Stoker, Limited, 
has secured the contract for the mechanical stokers, &c., for five 
boilers at the electricity works extension. 


FORTHCOMING EVENTS. 


Friday, October 10th.— At 8 p.m., at Holborn Restaurant. Electro- 
Harmonic Society's first Smoking Concert for the 

ae . -.Dew session. ; l 3 S l 

Mondsy, October 13th. — Institute of Marine Engineers. 
“ Standardising of Pipe Flanges and Flanged Fittings,” 
by Mr, J. R. Ruthven. | 


^ | OBITUARY. 


We hear with profound regret of the death of Mr. Fred. 
Bathurst, A.I.E.E., which occurred quite unexpectedly last 
Saturday afternoon while he was sleeping. The cause was 
heart failure following an attack of asthma, to which he 


had been subject for a number of years. He was a man of 


remarkable push and energy and indomitable perseverance, 
as all who have come into touch with him in connection 
with electric conduit wiring will have recognised from the 
first moment of meeting him, In fact, his pushfulness and 
commercial ability in introducing his electric conduit 
systems seem to have exceeded his physical strength to 
bear the strain which bas to be met in these days of 
strenuous competition. As our readers are aware, he had 
only a few months ago completed arrangements for intro- 
ducing his new “ Armorduct ” system into this country. 

` Mr. Bathurst commenced his career as a pupil 
at the Finsbury Technical College, under Prof. 
Ayrton, and thereafter he held an appointment 
with Messrs. Woodhouse & Rawson for several years. 
Subsequently he visited the United States, and obtained a 
[on of importance at the Edison works, his department 

0 particularly connected with Mr. Edison himself 
and his laboratory experiments. It was when he returned 
from this stay in the States that he first brought back the 
agency for the interior conduit system of wiring. It may be 
mentioned that some years ago Mr. Bathurst was awarded 
the Society of Arts gold medal and a £25 premium for a 
paper on “ Prevention of Fire Risks.“ 

There will be many men in the electrical fraternity who 
will miss the deceased gentleman, whose energetic ways and 
straightforward dealings had earned for him their admiration. 
In the editorial rooms of the ELECTRICAL REVIEW, where 
he was an occasional caller, generally in the capacity of an 
esteemed contributor, we shall deeply feel his loss, and we 
would tender to his sorrowing widow our most sincere con- 
dolences in the loss of her husband at an age (36) when 
most men are just beginning to make their mark in life. 

The death is also announced of Mr. Alexander Sinclair 
Macpherson, a principal in the firm of Messrs. Fairbairn, 
Lawson, Coombe, Barbour, Limited, engineers, of Lecds, 


— 


NOTES. 


Ourselves.— Our readers may be interested to learn 
that our “Electric Power” issue met with a most gratifying 
reception among electrical engineers all over the country. It was 
also favourably noticed in quite a number of London and provincial 
newspapers, our specially prepared map of electric power areas 
calling forth considerable comment, Notwithstanding the extra 
printing number, we learn from the Publishing Department that 
the edition has only just met the demand, very few copies being 
now obtainable. It may, perhaps, be interesting if we mention 
that the total weight of paper used in the production of that issue 
was over 54 tons, and this very large quantity had to be dealt 
with, sheet by sheet, between the hours of 9 p.m. on Thursday, 
September 11th, and 3 o'clock the following morning—six hours in 
all. Opinions which have reached us from many appreciative 
electrical manufacturing and professional men prove that the issue 
was, and is, valued as a timely treatise on the progress of electric 
power. 


The Electric Post.—A correspondent writing under date 
Paris, September 27tb, 1902, says:—'' On inquiry at the office of 
the Under Secretary of State for Posts and Telegraphs, I was 
informed thatthe French authorities are taking a keen interest in 
the proposal of the Italian engineer, Piscicelli, to employ aerial 
lines for the transport of correspondence. So far as the experts 
can judge from the meagre descriptions which have been tele- 

hed, the system seems to promise success. The French 
authorities have, it appears, been conducting a series of experiments 
for the electrical transport of letters between the Chief Post Office 


in the Rue du Louvre and the Northern Railway Terminus, a dis- 


tance of about two miles. Underground conduits were used, and 
although the problem of rapid traneport was easily solved, the 
difficulties in the way of dealing with a large mass of correspondence 
caused-the abandonment of the experiments. The mail cart system 
has now been again requisitioned, but the experiments may be re- 
sumed. The officials are of opinion that the estimated cost of the 
Piecicelli system, 3,000 francs per kilometre is very low, and they 
are looking hopefully to it to solve some of their unsolved problems 


in rapid postage.” 


"r 
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„Electro- chemical Industry.“ We have received 
from the Electro- chemical Publishing Company, of Philadelphia, a 
copy of the first issue of this new journal. It. carries with it a 
businesslike impression, and has a number of. well-illustrated 
articles on electro-chemical subjects, the pièce d? resistance being a 
fall account of the electro-chemical industries carried on at. the 
Niagara Falls, written by Mr. J. W. Richarde, Ph.D., president of 
the American Electro-chemical Society. Other contributions are 
i: Transformers for Electro-chemical Work,” by J. S. Peck; “Electro- 
chemistry as an Engineering Course," by Prof. C. F. Burgess; 
"Pioneers of Electro-chemistry”;  " Electro-chemical Theories 
Illustrated by Examples from Practice”; analysis of electro- 
chemical patents ; and a synopsis of articles in other journals. We 
extract the following list of papers which were to come before the 
September 15th' to 18th second general meeting of the American 
Electro-chemical Society at Niagara Fall:: 

Francis A. J. Fitzgerald, Niagara Falls, N.Y.: Note on Testing Carbon 
Electrodes," 

Prof. J. W. Richards, Ph.D., Lehigh University, Bethlehem, Pa.: Efficiency 
of Electrio Furnace Operations.” 

P. G. Salom, Philadeiphia, Pa.: Additional Notes on Lead Reduction.“ 

Alfred T. Weightman, Niagara Falls, N.Y.: “ Cathodic Reduction.” 

Prof. Louis Kahlenberg, Ph.D., University of Wisconsin, Madison, Wis.: 
tt Differences of Potential between Metallic Cadmium and solutions of 
Cadmium Iodide in Various Solvents.” 

Prof. R. B. Hutton, Owens College, Manchester, England: ‘The Fusion of 
Quartz in the Electric Furnace.” 

Marous Ruthenberg, Philadelphia, Pa.: Developments in Electrometallurgy 
of Iron and Steel.“ 

Prof. H. T. Barnes, Ph. D., McGill University, Montreal, Can.: Theory and 
Practice of Continuous Flow Calorimetry.“ 

Carl Hering, Philadelphia, Pa: An Apparent Electro- chemical Paradox.“ 
à C. J. Reed, Philadelphia, Pa: Some Phenomena of Electrolytic Con- 

uction.” 


Prof. Henry 8. Carhart, LL.D., University of Michigan, Ann Arbor, Mich. ; 
"The Nickel Concentration Cell." 


Prof, W. E. Goldsborough, Lafayette, Ind.: '*'Electro-chemietry at the 
World's Fair, St. Louis.” 


Arvid Reuterdahl, Providence, R. I.: The Electronic Hypothesis and Ite 
Apvlications,'' 


i rof. John Langley, Ph.D., Cleveland, Ohio: *'Electro-cbemical Polarisa- 
tion.“ l 

Hugh Rodman, Philadelphia, Pa.: “Storage Battery Invention.” 

Woolsey McA. Johnson, New Brighton, B.I., N. V.: The Electrolytic Disso. 
lution of Soluble Metallic Anodes.” 

C. W. Volney, Ph.D., Keyport, N.Y.. On the Electrolysis of Sodium Nitrate 
and the Composition of the Developed Gases.” 


D. H. Browne, Cleveland, Ohio: "Pumps and other Accessories in Electro. 
lytio Plants." 


Prof. G. B. Frankforter, University of Minnetota, Minneapolis, Minn. 

Titus Ulke, Sault Ste. Marie, Ont., Can. 

Alfred H. Cowles, Cleveland, Ohio: “A Unit of Quantity of Electricity for 
Use in Electro-chemical Calculations.” 

Edw. R. Taylor, Penn Yan., N.Y.: ‘Some Further Advances on the Closed 
and Continuous-Working Electric Furnace." ' 

Prof. F. Haber, Ph.D., Karlsruhe, Germany. 

We wish our new American contemporary every success. No 
doubt there is more scope for such a journal in the States than 
there is in this country at the moment. 


National Physical Laboratory.—The Committee of 
the Laboratory bas issued a set of pamphlets detailing the teste in 
the Physics, Engineering and Observatory Departments which 
it is now prepared to carry out. The director, Dr. Glazebrook, 
points out that the two first-mentioned are at present in many 
respects provisional ; the Committee desires to develop the work in 
the directions indicated by the demands received for assistance, 
and is willing to consider suggestions for the extension of the work 
and the modification of details. 

The Observatory Department is, of course, the most advanced, 
as the work done there in connection with barometers and pressure 

gauges, thermometers, ships’ instruments, watches and meteoro- 
logical apparatus has been carried on for many years. | 

The Physics Department is ready to deal with electrical instru- 
ments of all kinds, insulation resistance of cables and insulators, 
arc lamp carbons, standard and other cells, magnetic properties of 
materiale, p.c. motors, arc lamps, &c., and with high-range and low- 
range thermometers, line and end measures, measuring glasses and 
weights. Photo-micrographic examination of metals (especially 
ateel rails), and the testing of lenses, are aleo carried on in this 
Department. 

The Engincering Department, which is situated with the last- 
named at Bushy House, is equipped for testing pressure and 
vacuum gauges, indicators, workshop gauges, and materials of con- 
struction; the apparatus is as yet incomplete, the nature of the 
equipment to be provided being dependent largely upon. experience 
of the demand. - NN 

The importance of the work done and to be done by the Laboratory 
has been amply emphasised in our columns, We trust tbat full 
advantage will be taken of the facilities offered to manufacturers 
for the performance of accurate and impartial tests. The fees 
scheduled in the pamphlets before us are in most cases trifling, 
compared with the increase in value of the instruments tested when 
accompanied by a certificate of accuracy, and no doubt it will be 
found far more economical and satisfactory to have certain kinds of 
measurements made by experts, with costly apparatus permanently 
set up, than to attempt to carry them out under the conditions 
obtaining in a manufacturing establishment. 


“ A House Divided Against Itself," &e.—Last week we 
quoted & small instance of trade union praotices in the electric wiring 
business in Ohicago. As we wrote the soene was shifting to this side 
of the Atlantio, for the Bradford Tramway Committee has had to 
face a similar difficulty. The joinersand coach builders of that city 
have been disputing as to which of them are entitled to carry out 
repairs to car bodies, and deputations have attended before the 
Committee to argue the matter. e Committee, however, proved 
unequal to understanding the distixctions laid down, and asked the 
men to dette the matter themselves as between their two unions. 


What Price This ?—A German engineer, who has been 
identified with some of the largest electrical accomplishments ia 
Germany, 3 few days ago remarked, at the luncheon table of a 
Cincinnati hotel: — Before. I@eft Germany I wrote four of our 
largest electrical machinery manufacturere, advising that I wad 
about to instala generator of large units, and would like their 
prices for the machinc. From three of the four leading manüfac- 
turers addressed I received replies, which asked, What will you 
give?’ The fact is, the shops of the German electrical manufac- 


turers are almost idle, and they will accept orders at any figures 


offered." —New York Electrical Review. 


Persoral.—Mr. Michael B. Field, at present electrical 
engineer to the Glasgow Tramways, has been appointed to the 
position of contract engineer by Messrs. Ferranti, Ltd., Hollinwood. 
Mr. F. Barnes Spencer, at present engineer to the Wimbledon 
Urban District Council, has been appointed to the position of sales 
manager by the same company. These gentlemen will jointly repre- 
sent Messrs. Ferranti, Ltd., and théir headquarters will bg in 
London, where an office is shortly to be opened. t 

Mr. J. Kerrigan, manager of the Dewsbury, Batley and Birstall 
tramways, has been appointed to a managership at Peterborough, 
and Mr. Lionel Johnston, of Middleton (Lancashire), has been 
appointed manager of the Dewsbury, Batley and Birstall tramways. 

Mr. Morton Beales, formerly of Messrs. Ferranti, Ltd., and lattarly 
commercial engineer to Messrs. J. G. White & Co., has resigned bis 
position with that firm in order to accept a post on the staff of the 
British Westinghouse Electrical and Manufacturing Co., Ltd. His 
new duties commenced on September 15th. 


The Glasgow Engines.—We are pleased to note that 
our esteemed contemporary, the Engineer, adopts the same attitude 
as ourselves with regard to the tests recently made on the Pinkston 
engines. In a leading article on this subject, our contemporary 
remarks that “the inner history of the contract will probably never 
be written "—an opinion with which we are quite in accord. Point- 
ing out, as we did on August 29th, that Prof. Barr's report, which 
was understood to be private, was commented on and misquoted in 
the columns of a contemporary while the ink was hardly dry," 
" exalting the American engines at the expense of those made in 
England and Scotland,” the Engineer explains that it received no 
copy of the report at all, and is obliged to quote a monthly 
journal. | 

Our contemporary severely criticises the report, commenting 
especially on the points which we have already emphasised, and 
remarks that “the danger lies in regarding the report as holding 
the reputation of a really scientific document.” The result appears 
to the Engineer, as it does to us, to be “next to incredible.” 

We have eaid enough about the tests; they relate solely to the 
engines. The performance of the alternatora has not been reported 
upon, so far as we are aware, but we know the quality of the B. T. H. 
generators well enough to feel sure that they are satisfactory. A 
steam alternator, however, has characteristics of its own, entirely 
apart from the special features proper to its component parts, and 
one of the most important of these is the ability to run in parallel 
with others— or the lack of it. We know that provision is made on 
the switchboard for running the generators either in parallel or 
separately, at will; and we should appreciate, as would our readers, 
an official statement as to the practice followed at Pinkston. Can 
these steam alternators be run in parallel in regular working; and 
are they regularly run in parallel? | 


Finsbury Lectures and Courses,—The evening courses 
in electrical engineering at the Technical College, Finsbury, begin 
on Monday, October 6th. In the Advanced (Monday night) course, 
Prof. Silvanus Thompson will lecture on Three-phase," and later 
on Dynamo Design.” Mr. Simmons will take part of the lectures 
after Christmas. On the Wednesday evenings Mr. Darling will 
lecture on “ Electrical Instruments, &c.," and later Prof. Thompson 
wil take up “ Magnetism and Eleotro-magnetio Apparatus.“ On 
Friday nights, commencing October 10th, Mr. Darling and Prof. 
Thompson will share the lectures on Physics,” Prof. Thompson 
giving those on Light,” and Mr. Darling those on “Heat,” in- 
cluding '" Thermodynamics.” 


Liverpool Overhead Railway.—On Wednesday the 
accelerated service on the Liverpool Overhead Railway began. 
The new equipment has already been described in our columns. 


German Losses.— The balance-sheet of the Electricitats- 
Gesellechaft Felix Singer & Co., of Ehrenfeld, Cologne, for the 
financial year 1901-2 shows a loss of £16,617. The Rheinau 
Mannheim Chernical Industry Joint Stock Co. is now shown to have 
worked at a loss for many years, but deficits had been concealed 
by means of false entries, for which directors have just been 
arrested. The capital of 24 million marke is said to have been 
practically lost. It is stated that failures of other firms connected 
with the Society of Chemical Industry are feared. 


Electricity Supply.—The L.G.B. has informed the 
Barking U.D.C. that the deficit of £2,300 on the electric lighting 
revenue account must be paid ont of the next rate, instead of 
spreading it over several rates. Since our leader pages went to 
press, we have made a further examination of the Boardtof Trade 
returns, and find that the municipal losses column total comes out 
at £151,000, the figure of £102,900 being obtained after the surplus 
total had been deducted therefrom. We were misled by the com- 
piler's curious way of bringing down his total, which at first sight 


ae it look as though there were surpluses in no cases, but losses 
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Electro-Harmonic Society.—On Friday evening next, 
October 10th, the first concert of the 1902—3 season will take place 
in the Crown Room of the Holborn Restaurant. The change of 
place is due to the rebuilding operations which are now in progress 
at the St. James’s Hall. It is hoped that there will be a large 
gathering to give the Society a good send-off for the season. 


Electrical Laboratory at Stratford Mechanics’ 
Institute.—On Tuesday evening last week Lord Olaud Hamilton 
opened the new electrical laboratory at the G.E. Railway Mechanica’ 
Institute at Stratford. 5 F 


Appointments Vacant.—An electrical engineer for the 
Glasgow Corporation Tramways (£500); assistant lecturer and 
senior demonstrator in electrical engineering for the Royal Tech- 
nical Institute at Salford, at £130 ; junior assistant engineer for the 
Watford electricity works; chief assistant electrical engineer for 
West Bromwich, See “Oficial Notices" to-day. 


— — 
THE CENTRAL STATION ENGINEER. 


Mz. J. C. ROBERTSON, engineer-in-charge at Perth electricity works, 
has been appointed assistant-in-charge at Dewar Place Works, 
Edinburgh. 

Mr. J. KEENAN, charge engineer, on leaving the Bedford electricity 
works for a post at Taunton electric light station was presented with 
a silver-mounted pipe and tobacco. 

Mr. J. A. BEATTIE, of the Brighton electricity worke, was pre- 
sented with a set of Sheffield cutlery on the occasion of his marriage. 
Mr. Christie made the presentation. 

À proposal was to be submitted at the meeting of the Oldham 
T.C. on Wednesday, to raise the salary of the electrical engineer, 
Mr. 8. W. NEwiNGTON, from £275 to £325 per annum. 

Mr. F. Barnes SPENCER is relinquishing the post of chief 
electrical engineer to the Wimbledon Council, as he has secured a 
better appointment (see Notes"). Mr. LEE who has been chief 
assistant at the station under Mr. Spencer, has been promoted to 
take that gentleman’s place. 

On Wednesday last week, the officials and staff of the Harrogate 
Corporation Electricity Department met at the electricity works 
for the purpose of presenting to Mr. Gro. Wirxixsom, M. I. E. E, 
M.LM. E., borough electrical engineer, a handsome clock suitably 
inscribed, on the occasion of his marriage. Mr. NEIL McLean, 
chief assistant engineer, in making the presentation, referred to 
Mr. Wilkinson's capabilities, and said that it was mainly due to Mr. 
Wilkinson's management and goodwill that the undertaking had 
grown to the extent which it had done; and he had no doubt that 
in the future, if the same mutual good feelings existed between 
Mr. Wilkinson and his staff, the place would grow with the same 
mpidity as hitherto; the present record of 14 lamps per head 
of population was “one which could not be beaten." Mr. 

CCourt, mains engineer to the department, followed in a similar 
strain, and Mr. Wilkinson having suitably responded, three hearty 
cheers for him, and three more for the future Mra. Wilkinson, 
brought the proceedings to a close. 

Mr. G. R. Sronz, assistant electrical engineer at the Ilford 
electricity works, was married on 24th ult. to Mies Nash, at St. 
S Church, Stamford Brook. 

J. G. GRIFFIN, chief assistant electrical engineer at Burnley, 
who has accepted the appointment ot borough electrical engineer 
and tramways manager at Swindon, was presented with a tantalus 
by his Burnley friends on September 26tn. Mr. Griffin was married 
on October 1st, 

Bristol Corporation Electrical Committee has appointed Mr. 
CROWTHER, of Leeds, as assistant mains epgineer, in succession to 
Mr. Morgan, who has been promoted. . 

Mr. Noa E. G. Lrrrrk, late of Bolton Corporation electricity 
works, bas been appointed chief assistant electrical engineer for the 
Doncaster Corporation. 

The Fulham Borough Council hss appointed Mr. F. P. FLETCHER, 
of Canterbury, as engineer-in-charge at the Fulham electric light- 
1 sir id in the place of Mr. E. PERRY, who has recently 

signed, A 


ME rr UMP ERE 
NEW OOMPANY REGISTERED. 


Atmospheric Electrical Purification Co., Ltd. (74,926).— 
This company was registered on September 28rd, with a capital of £16,000 in 
£1 shares (19,500 ordinary and 8,500 deferred), to acquire a license to manu- 
facture, sell and use, exclusively in Lancashire, all a paratus necessary to 
97923 into effect Patent No. 17,805 of 1901, for improvements in the 1 
of air, to adopt an agreement with Col. J. Harris of the one part and 8. C. Ede 
of the other part, and to carry on the business of an electrical company and of 
purifiers of air in all its branches. The first subscribers (each with one share) 
ere :—H. Hutchinson, Broomefield, Old Trafford, engineer; M. T. Barber, 14, 
Cumberland Street, Manchester, printer; J. Boydell, Asbby Road, Hale, Ches., 
merchant tailor; J. 8. Pixton, 20, Brown Street, Manchester; A.D. Pixton. 
1 Brown Street, Manchester, stockbroker; J. E. Ramsdale, 8, York Street, 
insurance manager. Jin un car nEn, Si, Deansgate, Manchester 

, manager. nimum cash subscription, ; the 
directors is not to be less than three nor more than five; the first are CoL J. 


Harris, and others to be appointed by the subscribers. Registeret Office, 21, 


Spring Gardens, Manchester. 


OFFICIAL RETURNS OP ELECTRICAL . 
COMPANIES. "m 


Thomas Parker, Ltd., (40,973).—This company's annual return 
was filed on July 19th, when the entire cspital of £75,000 in 7,500. shares of £10 
each had been taken up; £10 has been called up on 8,750, resulting fn the 
receipt of £57,500; 1,750 shares are considered as: full paid. Mortgages ana 
charges, £58,700. (Note—4900 debentures subsequently issued.) Ae 

Particulars of mortgages and chargea. This company Issued, on July 28th, 
£200 debentureg, part of & series created June 28rd, 1998, to secure a total aum 
of £75,000. Property charged: the company's undertaking and property, pro. 
dent and future. There are no trustees. Total ‘amount previously issued of 
same series, £58,700. ke Sat A 


Tyer & Co., Ltd. (56,760).—This company's. annual return was 
filed on June 20th, when 23,007 shares were taken up out of a nominal capital o? 
£25,000 in 25,000 shares of £1 each. £1 per share has been called up on 2,007 
shares, resulting in the receipt of £2,000. £7 remains in arrears, £20,000 is con. 
sidered as paid. Mortgages and charges—nil. 


Sunbeam Lamp Co., Ltd. (25,498).—This company’s annual 
return was filed on September 18th, when 1.765 shares were taken up out of a 
nominal capita! of £25,000 in 2,600 shares of £10 each. £10 per share has been 
orlled up on 908 shares, resulting in the receipt of £9,060. 857 shares are oon- 
sidered as fully paid. Mortgages and charges— £5,150. i . 


Column Printing Telegraph Syndicate, Ltd. (29,493). — This 
company's annual return was filed on August 21st, when 289 shares were 
taken up out of à nominal capital of £25,000 in 500 shares of £50 each; £50 per 
share has been called up on 189 shares, resulting in the receipt of £0,006 5s. 
£448 158. remains in arrears, £5,000 is considered a3 paid on 100 shares. Mors. 
gages and charges, nil. . : | 


Crompton & Co., Ltd. (27,200). — This company’s annual 
return was filed on August 27th, when 85,000 shares were taken up out of a 
nominal capital of £300,000 in 100,000 shares of £8 eaoh. Eb per share has 
been called up on 83,000 shares, resulting in the receipt of £249,000. £6,000 
is considered ag paid on 2,000 shares. Mortgages and charges, £100,000. 

Exchange Telegraph Co., Ltd. (6,152).—This company's 
annual return was: filed on August 16th, when 8,028 "A" and 16200 "B" 
shares were taken up out of a nominal capital of £246,250 in 8,125 A " and 
16,500 * B” shares of £10 each. £9 has been called up on each of 6,000 “A” 
and £1 on each of 2,023 '* A shares, resulting in the receipt of £56,023. £179,000 
is considered as paid, being £10 per share on 16,200 "B" and £8 per share on 
2,125 A.“ Mortgages and charges, nil. 


S ———— 
CITY NOTES. 


Y 


Chloride Electrical Storage Co., Ltd. 


Dr. Epwarp Horxmsox presided at the annual meeting held at 
Clifton Junction on September 16th. He regretted exceedingly to 


inform them of Dr. Bowman's resignation from the chairmanship — 


and board of the company since the report was issued. Dr. Bowman 
had held the office of chairman for some six years, The board had 
elected Mr. William Bannister, J.P., of Cork, as chairman, He 
had been a director for some six years. - ! | 
Mr. Bannister then took the chair. Vos o ee 
The secretary having read the notice of the meeting and the 
auditors’ certificate, the CHAIRMAN proceeded to read' the report, 
and said, with reference to the balance-sheet, that, as a shareholder 
he considered the figures to be eminently satisfactory in every way, 
He added that the company had never been since its inception in 
80 strong a position, both in regard to the quality of the work done 
and the way in which it was turned out. Testimonials from 
experts in the position to express an opinion of the quality of 
storage batteries were being received, and were in every way satis- 
factory. The company had now acquired such a high position, 
technically aud financially, that although up to the present the shares 
had been unsaleable, there was now quite an inquiry for them. He 


bimself had been asked to sell a number of his shares at par, but he 


did not feel inclined to do so. He eonsidered the company was 
now in euch a position that the shareholders might look forward to 
receiving a satisfactory return on their holdings. He hoped and 
anticipated that there were good times now in store, after the long 
period of depression through which the company bad passed, | 

The adoption of the report was seconded by Mr. HARVEY, and 


carried unanimously. 


A resolution declaring a dividend at the rate of 6 per cent. per 
annum on the preference shares, less income-tax, and 8 per cent. on 
the ordinary shares, free of income-tax, from April 14th, the date of 
the reduction of capital, to June 30th, the end of the financial year, 
was carried unanimously. Mr. Bannister, the retiring director, was 
re-elected, as were also the auditore, Messrs. Parkinson, Mather 
and Co, | 

The meeting subsequently passed a resolution expressing their 
regret that circumstances have compelled Dr. Bowman to resign his 
position as chairman of the company, and recording their apprecia- 
tion of his services rendered to the company during the last six 
years, | 


City of Buenos Ayres Tramways Co, | 
Tnr report for the half-year ended June 30th last states that the 


directors have now received the report from Dr. Kennedy, based. 
upon the calculationg whioh have been made out by the expert who. 


has been ont in Buenos Ayres for some months with a view to 


investigating as to whether the system should be converted to elec-. 


tric traction. The report of Dr. Kennedy is strongly in favour of 
the change. Consultations have taken place between the repre- 
sentative of Dr. Kennedy, the local: committee, and the general 
manager, resulting ns united recommendation that electric traction 


should Be stoptéd, The loea) committee hay been inrtrubre to 
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apply for the necessary modification of the concession, subject to the 
approval of the shareholders; and when the terms upon which such 
will be granted have been ascertained, the matter will be submitted 
to a meeting of the company for consideration. 


New St. Helens and District Tramways Co. 


THE third annual meeting of shareholders of the above company 
was held on Saturday at Liverpool, Mr. J. B. Atherton presiding. 

The report for the year, which ended on June 30th, showed an 
increage in the traffic receipts over the previous year of £4,130, and 
an increase in the expenditure of £3,608. This last increase was 
partly due to an increase in the mileage run, but chiefly to the larger 
sums payable to the Corporation of St. Helens for rent, interest and 
el current. In 1900 the amount paid was £15,368, while for 
the last year the amount was £17,976, an increase of £2,608. The 
traffic prospects were reported to be encouraging, as larger use was 
being made of the tramways by the people of St. Helens. 

When moving the adoption of the report, thc Cuarnman said that 
the situation, compared with last year, was certainly very encourag- 
ing. Last year there was a credit balance on trading account of 
£1,080, whereas the profit for the 12 months ending in June last 
was £1650, The opening of the Knotty Ash section of the Lan- 


cashire Light Railways Company considerably improved tbe. 


earnings of their own company. Replying to questions, the chair- 
man stated that after prolonged negotiations, the directors had 
made an arrangement with the St. Helens Corporation as to goods 
traffic. ARD and accounts were adopted. 

Mr. H. , J.P., was re-elected a director of the company, and 
Messrs, Chalmers and Wade were re-appointed auditors. 


Anglo-American Telegraph Co. — After placing 
£5,000 to the credit of the renewal fund, the board is declaring an 
interim dividend for the quarter ending September 30th, 1902, of 
15s. per cent. on the ordinary stock and £1 10s. per cent. on the 
preferred stock, less income-tax. 


Evered & Co., Ltd,—The directors have decided to pay 


an interim dividend at the rate of 74 per cent. per annum for the 
half-year ended June 30th last. 


Eastern Telegraph Co,—The directors announce the 
payment, on October 15th next, of a dividend at the rate of 34 per 
cent. per annum on the preference stock for the quarter ending 
September 30th, and the usual interim dividend of 1} per cent. on 


the ordinary stock, tax free, in respect of profits for the quarter 
ending June 30th. ; 


Eastern Extension, Australasia and China Tele- 
graph Co.—The directors have declared an interim dividend for 
the quarter ended June 30th last of 2s. 6d. per share. 


Stock Exchange Notice. — The Committee has 

pointed a special settling day as under:— Wednesday, October 
8th, Colombo Electric Tramways and Lighting Co., Ltd.—£120,000 
5 per cent. first mortgage debenture stock. 


Dick, Kerr & Co.—A meeting of this company was held 


on Monday at 110, Cannon Street, E. C., but the proceedings were 
conducted in private. 


TRAFFIC RECEIPTS. 


Receipts for Miles 
the week. Total to date. open. 
nent ending | Inc. or In This Last 
. o. or is Las 
Am'nt. | dec.* Am'nt. dec.* year. year. 
£ | £ | £ | £ | 
Blackburn Corp. Trys. .. Sept. 26 881 7 50 22,665 + 8,797 17 | if 
Blao ] and Fleetwo » 27 | 1,018 | + 90 17,481'— 446 71 7 
Bristol Trys. & Car. Co. „ 26 4,98 | +811) — — 98. 28 
British Elec. Trac. Co.: 
Devonport: V. ace | 19 480 +17 16408 + 615 5 5 
Dudley—Stourbridge. . » 19 SO] + 56 28,362 + 8,689 183 1 
Gateshead ss | » 19 870 +249 21,764 | + 4,848 1 9 
Gravesend Var ode | » 19, 205 — 1,558 — 8 — 
Greenock—Pt.Glasgow | „, 19 556 +805 | 19,080 711,542 k 17 
Hartlepool „ „19 2 — 2 9,788 + 1,180 4 
Kidderminster .. E „ 19 136 — , 4,769 + 11 43 4 
Merthyr .. Pe oy » 19 198 —87 7.650 — 1,416 3 3 
Middleton - ^ n» 19 268 — 8.061 = 81 — 
Oldham Ashto | „ 19 525 + 3 20,026 + 964 8 8 
Poole... es ae „ 19 881 + 21 9,905 — 107 
Potteries .. „ 19 1679 + 64 55,151 + 2,163 on 280 
Rothesay.. os "s „ 19 168 , + 51 1,170 + 350 — — 
Southport E a ‘40 18 296 7109 9,878 + 3,505 653 5 
South Staffordshire. „ 19 691 —165 28,78 — 426 214 22 
Swansea .. i . „ 19 898] + 54 17,970 + 1,172 53 
Taunton .. " vei 219! 68 — 8M 2.588 — rod en 
emouth  .. . oo 19 379 7101 11,484 + 1,859 33 
eston . super - Mare oe 97 17 199 €: l 4,817 — 23 I bi 
Wolverhampton Dist. „„ 19 816 7192 7,287 + 4,795 103 22 
Central London Railway, „, 27 6,599 +697 , 81,986 + 6,948 6 6 
City and 8. London Ry. | » 28. 8,028 ‘41,000; 86,944 | 412,085 | | 4ł 
Doncaster Corp. n el „ 21 55 „846 — | i — 
Dover Corporation Trys.| ,, 27; 258 — 16! 8,788 + 115 8 8 
Dublin United Try). 4 20 4,905 +572 65,774 + 688 46 46 
East Ham Tramways » 22 +145 — | — 5 4 
Glasgow Corp. Trys. .., „ 27 18,00 —1,196 205,687 —10,198 56 4 
Liverpool Overhead Ry. „„ 98 1,472 —117 20,804 — 1,816 63 
Newcastle e | » 27 807: — — = 95 
Bunderland Corp. Trys. ,, 28 | 1,180 | : 
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Compared with the corresponding period of 1901, 


STOCKS AND SHARES. 


Wednesday Evening. 
No new experience is it for the Stock Exchange to have all iis 
markets upset by reason of financial stringency in New York, but 
the repetition of the trouble is none the less unpleasant each time, 
Brought to the very verge of a panic the other day, the American 
market may be said to practically govern movements in other 


departments far removed from the immediate sphere of its 


influence, and the flatness of the funds is partially traceable to the 
over-financing of Yankee affairs, which has dealt so severe a blow to 
American speculators on the bull tack. Siwilarly, the break in the 
Kaffir Circus has the Yankee collapse as a leading motive, and 
investment securities have had to be realised in order to meet losses 
elsewhere. The markets with which this article is connected have 
so far come out of the ordeal remarkably well, and the few changes 
which have occurred are mostly of the ex dividend order. There is 
no important fall to be recorded in either electricity or telegraph 
descriptions. 

Home railway stocks have naturally fallen along with Consols, 
but the only change in electrical rails is a decline of s point in 
City and South London Ordinary. Central London Preferred may, 
perhaps, be called a little higher, by reason of the widening 
upwards of the quotation. City and South London 1901 Prefer. 
ence stock has moved up a trifle to 124, the 1896 and 1891 Prefer- 
ences are quoted at 1273 and 1293 respectively, while Central 
London 4 per cent. Debenture stock at 1174 is the same price as the 
kindred security of the City and South London. It may be 
remarked that from both these stocks the unusually high rate (u 
regards Debenture stocks) of £3 8s. per cent. can be obtained on the 
money invested, whereas London and North-Western or Midland 
Debentures return but little more than 3 per cent. to the investor. 
Of course these latter examples possess all the prestige attaching 
to investments of the strict Trust order, which advantage is not 
shared by the stocks of the two Tube" companies. 

Traction issues continue in good odour, and Anglo-Argentine 
trams keep well up at 48 ex the recently declared dividend. 
British Electric Traction Debenture has come to the front, and 
allowing for deduction of the interest, is 14 points better. Brisbane 
Electric Tramways Preference are a pretty good market, about 4i, 
and London United Preference continue in the neighbourhood of 
12. Potteries Electric Traction are 9, and 104 for Ordinary and 
Preference shares, but there is very little doing in either at the 
moment. 

Only one quotable change has to be recorded in the electricity 
supply market, and that is, a rise of 4 in Charing Cross and Strand 
Preference shares. The new Ordinary shares are nominally 8—9, 
and business was marked the other day at 81. A few Primitiva 
Gas and Electric Lighting of Buenos Ayres Preference have come 
on offer, and the price is about 43, the Ordinary being 2j, and the 
Debenture stock 94. Metropolitans hover around 16, and the delsy 
in announcing the result of the arbitration case is arousing deep 
disgust. City of Loudon are 96—9]. The chief dealer in tbe 
market is stil] confined to his room by indisposition, and it i 
hardly expected that he will be back for a week or two. 

Telegraph varieties are very steady, even the Anglo-American 
group showing no -fresh weakness, notwithstanding the slump in 
Yankee rails. The companies should be doing good business now, 
for, although there is not much open London account in American 
the Stock Exchange is following the course of the market wit 
keenest interest, and the cables are unwontedly busy. In the 
Eastern division, a decline of a point in Eastern Telegraph Deber: 
ture has to be noted, and “China” shares are a quarter easier. 
Small gains have been scored by Western Telegraph Debentare 
stock and West India and Panama first Preference shares lii 
understood that the most recent eruptions in the West Indies hare 
passed almost harmlessly over the telegraph companies. National 
Telephone second Preference, with a rise of 10s., furnish the only 
alteration in the telephone section. l 

Several calls have fallen due this week, and Urban Electrics at 
now quoted at 4 for Ordinary and Preference, the sovereign ris 
being the amount called up on Wednesday last. Callender ner 
Debenture scrip has also 35. per cent. more paid on it. The cam 
pany’s issues are unaltered, and the feature in the miecellancot! 
market is the strength of British Insulated Wire shares, the Ordinary 
being 15s. better and the Preference 5s. When the Telegraph 
Manufacturing Company was absorbed there were a number © 
B. I. W. fractions distributable to the shareholders, but these wer 
sold in the market and money paid in liéu of fractions. The dew 
Exchange lowered the price of the shares in view of the gales 
these oddments, and now that the latter are out of the way the shares 
are allowed to advance. Brush Ordinary and Preference are i 
ł easier. Incidentally it may be mentioned that in the repont o 
that flourishing concern, the Birmingham Small Arms Company, 
directors state that the old steam engines which have so far been 
used in the manufacture of guns, are in a few months time to 
replaced by electric motors, ` ^ — 
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SHARE LIST E ELEOTRICAL COMPANIES. —TELEGEAPH AND TELEPHONE 8 , 
| Closing: daring | 
d doo | oor. | “San ee 

African Direct Tel 4 95 Debs. - 895 Eu X 98 —102 | 98 —102 | ... ees 

000 ken Direct Telegraph, 4 % Nos. 1 to 1 to 25,000 . E 34— 44 34— 44 — "T 


Amason Telegraph 5 Y Debs; Nos. 1 to 1,250 Bed. ae 
Anglo-American Telegraph ID es ves aes eec 
Do. do. 0 8 Pref. eee eee tee 


I 
Do. do. 5 n- „ n- „ . 
+) 1 ae ee eee eee ous $— 3 5 » idi i 
0 dommes! Gable t adis 00 160 —170 160 —170 xd . ' 
do. Sterling 500 year 4 % Deb. Stock Red. Stock 95 — 97 99 — 96xd| 96 | 948 j ; 
Ouba Telegraph" oes eee eee ase eee TT 54— 63 51— 63 58 ees Hh 
Do. 10% Pref, cee one eee eee ve 13 — 14 13 — 14 * [I] à 
Direot A nam Telegraph eee eee TI 21 — 34 2$— Sixd ees 


do. 10 % Cum. Pret. .. een LIA 
Direct U United Btates Oable ... 
Direct Wost India Cable, 44 x "Reg. Dev., within 
Nos. 1 to 1, 200, SOA 
Eastern Telegraph, Ord. Stock 1 NO 
Do. 3 Pref. Stock ves one - 
Mort. Deb. Btock Red. IT ETT) 
000 m Extension, 1 and Ohina Telegraph  ... 
920,000 Do. | 495 Deb. Stock ... 
800,000 8 and South African Telegraph, 4 % Mort. Deb. 
to 8,000, red. 1909 
Do. 4% Reg. Mt. Dein (Mauritius Bub.) 1—8,000 
180,227 | Globe Telegraph and Trust 922 - T vee 
180,042 8 55 do. 8 * Pref. 
t Northern Telegraph, of Oopenhagen 
Halifax and Bermuda Oable, 44 95 1st Mort. Debs, | 
viibin Nos. 1 to 1,200, Bed. 


xd -.- 
"T i 100 —1C3 100 — 103 edo [IF 


124— 128 | 12 — 123 | 123 | 12 
TT 107 —110 107 — 110 eve TT) 


ove 99 —102 99 —102 064 edt ` 


— |101 —104 95,1101 —10495 | s | .4 

54% | 94— 10 91— 10 94 98 
— [|183$— 138 | 131— 132 1377] 1938 

15 % | 26 — 27 26 — 27 e" 


mr 100 —103 100 —109 eee [IIl 


17,000 | Indo-European Telegraph d 10 9, | 38 — 42 38 — 42 38 T 
100,000;| London Platino-Brazilinn Tei egraph, [. V Debs. . se des 4. {101 —105 101 — 105 T tes 
72,680 | Montevideo Telephone, Limited, » Nos. 1 to 79,680 ... 1 i— 1 à "e evs 
86,492 Do. do. do. 5 V Pref., Nos. 1 to 86,492 . — 1 1— 1 " 
1,983,933 | National al Telephone, Pref. Stock .. „ „ 5 93 — 95 | 93 — 95 93 / 
1,966,067 Def. Stock . e 64 55 — 57 55 — 57 563 55 | 
15,000 6 12 — 13 12 — 13 
15,000 6 11 — 12 113 — 194 11 
250,000 4j— 5 4i— 5i 4 4i 
3.800,000] 


5 
4 LII) See 3 
600,000 Do. 495 Deb. Stock Red. i. 4 % 102 —106 102 —106 |103 | .. 
171,004 | Oriental Telephone and Elec., ner . fully paid 6 = 4 í— . eee 
1000001: Pacific and European Tel, 4 % Guar. Debs, 1 1,000 ... ; 99 —102 99 —102 e 
11,889 Reuter’s. TP TIS TT eee ee ee 5 e nas 7 63 — 7 es one 
a Submarine Cables Trust oe weh. owe — {110 —120 |110 —120 — 
7 
’ 


eee Plate Telephone vis 


oto do. 5% Oum. pref. Nos. 1—40,000 " 44— 5 4— 5 e 
179,9471 Do. do. b V Doba. oes eee eee +8 101 —104 101 —104 "n i 
15,009 | West African Telegraph, Shares ... e| 9)— 4d | 3$)— 43 vee 
au, O08 West Coast of America, Nos. 1—30,000 and 53,001—53,008 eov I i— * aid | 

150,000 Do. do. 4 % Debs., 1—1,500 gua. by = Las Tel. - [98 —101 | 98 —101 : 


Te Telegraph, um Nos. 3 930 .. 


x 79, | 13— 123 11 — 193 | 12 113 
75.0001 .. 102 —165 02 —105 | 
400,000 . [98 —101 | 9) —102 ! 
68,921 eee 2— 1 1 — $ eee ee 
589 , Do, t e IT sas 43 — 24 43 mem b 4B eee 
4,669 Do, do. do. 6 Oum. $nd Pret. [Ir gan sar 


K &. Debe.. Nos. 1 to 1.800 


| | ELECTRICITY SUPPLY COMPANIES. 
10000 Blackheath and Greenwich Dict. Electric Light, Ord. 1 | m m E | d— 8 | .. | ER 
100,000 Do. 44% 1st Deb. Stock, Prov. Certe, | 100 |... | ... | .« jog —106 103 —106xd| .. | 7 
2000 | Brompton & Kensington Elec. Lt. Bup., Ord., 1 to 20,0C0 56 6 8 V | 10t— 10g 101 — 103. | „ e 
20,000 Do. do. 7 Y Oum. 


V Pret... 5 ees ry) „ see 102 — 102 104— 102 
50,000 | Oharing Cross and Strand . Bupply  .. 59 9 7 10 P 9— 9 | 9— 94 | ... 
70,000] Do. do. 45% Cum. Pre). | ww | s | 51— 52 | 5— 6 5H 
40,000 Do. do. City t Undertaking å 4 * Cum. Pref. Siaa - n 41— 65} 42— 5} iss T 
erry un " do. 4% 8 Stock Red. e). | 100 nou 1 y zs dI ^os 
i , elsea Electricity u Ora. i 5 = m ees e 
350,073] Do. do. "ER Je, r4 Deb. Stock Red. . Stock 5 eve eee 109 —112 109 — 1192 [I 2 00 
70,595 Oity ef London Electric Lighting, Ord. 40,001— 110,595... | 10 | 4 $ 0 & 5%] 9 — 10 9 — 10 ise DP sess 
10,000 Do. : Cum. Pref., 1 to 40,000 . 10 | 6 6 — 124 — 134 121— 151 ee ID 
995 Do. Deb. Stock, Borip. (iss. at £115) all paid |... | wo | „. 1:8 —128 123 —128 "e ! 
,000 4 2nd Deb. Stock, Prov. Cert&, all paid | 100 ee .. 103 —106 |103 —106 1054 | 
20,000 ＋ of Lond. & rid 3 E 40000 00 | 1016/6 | [nici f 11 | 
400,000) 43 % Deb. Stock Prov. Certs (all paid) Rd.... „ , HI —114 111 114 105 | 
9000 — Corp., eg Shares „ 5 67 17 2 tS B m 5S b. T 
140,000 do, A niMotDs Bed. ue [o d s hos zio 107 —110 108 .. — | 
21,000 Kensington and Knightsbridge Blectrie, Ord... 511 | 12% 10% 103— 114 |104— 114. | 1071! .. 
90,000 do. 4% Deb. eb. Btook Btock| .. | «. 101 —104 101 —104 „ Sau 
grr London Electric Berni i E reir 6 x, Pref. H 000 000 eee 1 2 n 51 eve 60 
150,000] do. do. 4% 1st Mt. Db. Btook Rd. |Btock| .. | . | .. |96 — 99 196 — 99 | |. | i5 | 
100,000 a Electric Bi ly, 1 to 160,000 85 10 5 * 6 * ei% 154— 16} 153 — 163 158| ... 
80000 Do, 4 Mortgage Debenture Btock - Ho E 95 5 © f| on i 
lC 859 Do. d 83 Mort. Deb. Btook Red. . TII Btock oon oes [TT 13 — 14 133 — 14} f . one, 
004 | Notting Hill Electric Lighting e 107 7 6 1— 144 15 . ^ 
10,000 St. James’s and Pall Mall Electric Light, Ord. ... 5 1442 144125 [144% | 15 — 16 dee e 
20000 Do on 7 Y Pref., 20,081 to 40088 | 5 7 7 7% | 81— Ob | 81— 94 . ds 
150,000; 3j % Deb. Stock Red. .,. | 100 95 " " 
—— ge Market Bisen, apply! dE M. C. 4 „ 
86.000 | Bonth Dondon Blectrisity Bupply, Ord . . 8 dhl e | 
110,000 | Wertutasiee Bleotri Bappi, HE | om 
Cum. Pref. . oe 
ect to pee Sha 10 Nannen en Live ool 7 — being St u n | 
l abare 
DH ther D Dividends rd " pounds othe latter EDD one 2r the fiut partc ot me Den ; i 
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+ Quotations or Liverpoo) Stock Exchargs. 


Consolidated Tele 
National Electric 


3-1, 
* From diag shal i are T Int 


€ From Manchester Share List. 


1 Unless quern stated al) shares are fully paid. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
none W and Maintenance, A · 


596 THE ELECTRICAL REVIEW. VVol. 51. No. 1,297, Ocroazn 3, 1902, 
SHARE LIST OF ELECTRICAL COMPANIES. — Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 

Present - Dividends for CAE Closing | Business done 
me: mu the last three years. Sept. 24th. b Oot. Tat I9. 

. | 1900. | 1901. Highest’| Lowes 

$0,000 | British Aluminium 7 Oum. Frei. T e | 52%] s | 343— 44. | RR 43 | v 

"90,0002 Do. do. ist Mort. Deb. Stoch Bed. eee 0 vee ee 83 — 88 83 — 88 TIS 
100,000 | British Blectric Traction "m Ws eee | ee 8%! 9 9| 9 95| 124— 188 | 124— 134. | 131 192 
i 100,000 Do. do, H Oum. Pref. eee ee een T3 124— 13 123— 13 12H 124, 
RAU ONO? Do. do. Perpetual Debenture Book — 125 —128 124 —127 xd 125% | 124) 
100,000 | British Insulated Wire Ord. . "dr 20 L4 15 * 10 v 71— "i 8 — 83 p es 
, 100,000 Do. do. 6 9. Cum. Pref. ees i 888 Vas 54— 6 od— 6 513 .. 
50, 000 Do.. do. 44 Y 1st Mort. Deb. "Red. $55 T" TT . 1102 —105 102 —105 "T " 
50,000 |fBrowett, Lindley & Co. (1509) ow — n9 à .. | 188. to 15s. 138. to 15s. | ... | .. 
50,000 6 Y Cum. Pret, e oss isi .. |16/6 to 17/0 | 16/0 to 16/6 | ... | .. 
105,781 Brash Blecl. Enging., rd., 1 to 105,731 ... we eee XU Nil 1— 12 2— 11 A Bes 
150,000 Do. do. lg cen 6 % Pret. .. ee ees 6 3 % 11— 12 1 IT 1$ eae m 
125 0001 Do. do. 44 . Deb. Stock , eve eee ene 1c0 —103 100 —103 101 ae 
195.0007 Do. do. 43 2nd vee Ma ses 93 — 98 94 — 99 m ane 
35,000 | Callender’s Cable TB, d. M cue 15 9 15 5 % 20 [4 154— 164 | 154— 16b | w | a. 
40,000 Do. do. 5 % Cum. Pref. eve eee ^ ees 5$— ei 52 — 6i aes 

90,0007 Do. do. 44 95 ist Mort. Deb. "Book Bed wee - iés .. |109 —113 |109 —113 yel in 
1,860,014 | Central London Railway, Btock T eee - T i 4 95103 —108 103 —106 1051 | 104 

494,093 Do. do. 4 95 Pref. Stock T" Tm vis 985 4 106 —108 106 — 109 1074 | 105j 
494,993 Do. do. Det. do. eee eee eee [III eos 4 103 —106 103 — 106 sas ' ous 
1,350,000 | Oity and South London Railway =... ses tees 14% 12%) 2372 — 74 71 — 73 73 | .. 
85,000 | Orompton Oo., Nos. 1 to 85,000 m: 7495| 8 Y| 717 24— 3 2 — 2i ao as 
100,000; Do. 5 be Mort, Reg. 1,000 1 to 900 of ed. 101 —206 1101 —106 . 
99,261 | Edison & Bwan Utd. El. Lgt., “A” shares, £3 pd. 1 to 99,261 6 21 i- 1 t- 114 
17,139 Do. do. do. "A" Bhares, 01—017, 189 eee 6 te eee 1à— 24 f 11— 2 oes ona 
44, 0283 Do. do. do. 4% Deb. Stock Red Ses c e . |74 — 78 74 — 78 NETT 
100,0007 Do, do. 5925 2nd Deb. Btock Prov. * all yd. oes 8 e. | 78 — 83 77 — 82 xd) iu. | s 
112,100 | Electric Oonstruction, 1 to 112,100 ... ise ies 6% 6% 6% 1i— 2 11— 2 Hi. 
$1,890 | Do. do, 7 % Cum. Pref, 1 to 31,390... ... sé is 5 21— 3 — 8 28 | — 
182,500] Do. do. 4% Perp. 1st Mort. Deb. Stock ... aes se 99 —102 99 —102 101 |10 
25,000 General Elec. Oo. 9 Cum. Pref. [II eee eee TII 5 % 5 9 10 — 103 10 oo 103 eee vee 
200,000 Do. Mort. Deb, eee eee eeu : 10 0 —103 99 — 102 eee one 
85,000  Benley's (W. 10 Telegraph Works, Ord. ... ads - 20 20 * 16 — 17 16 — 17 164} 16] 
85,000 Do. do. : 4i 96 Pref. [TI eee 5 0 | 20 51— 53 51— 51 ee TT] 
48,050 Do. ia do. 44 Mort. Deb. Stock... 4. 109 —113 109 —113 109 | .. 
50,000 India-Rabber, Gutta-Percha and Telegraph Works ees 10 % 10 E .. |204— 214 | 201— 211 — 1 
800,0001 Do. do. do. 4 9 ist Mort. Deb... 885 . {100 —103 99 —102 xd. 
87,500 Liverpool Overhead Railway, Ord. ...  ..  .. i 319 14%] 48— 44 | £$)j— B| „ 
10,000 T Do. do. Pref., E10 paid 00 eee eee eee 93 — :101 01— 102 oes 00 
7,500 | Parker (Thomas), Limited, Ord., Nos. 1 td 7, 500 ise std e oo 144— 154 | 144—151 "uu 

§ Rosling & Fynn 6 % Cum. Pref. ee ove 00 eos 5 6% 19/0 to 20/0 ees nee 

87,850 | Telegraph irai tort and Maintenance ... - 174% 20 9 38 — 41 38 — 41 38 | . 
150, 0002 Do. 4 95 Deb. Bds. Nos. 1 to 1,500 Bed. 1909 wee 102 —105 |102 —105 102 |. 
640.000}; Waterloo and Oity Railway. Ord. Stock 3 x J E 3 % 90 — 93 90 — 93 92) ' 91 


§ From Bradford Share List, 


Oldham, Ashton, and H Blectric (410 , Orad., 18—14. 
bo. oo Prat. 410 pac 10—11. 


Bens rete of P. EN 3 per cent. (February 6th. 1902). 
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CHEMICALS, &c. 
@ Acid, hat agg per sai 
6 „„ Nitric e per cwt., 
e „ Orxalic per ot. 
e „ Zulphurio. per ewt. 
e Ammoniac, Sal per cwt. 
: Ammonia, Muriate (crystal) .. per tcn 
per ton 
$ Bleachin powder - e+ per ton 
6 — a eof Carbon .. „per ton 
a Borax T T per ton 
a Bensole (90 : Ln „ pergal, 
a " (50/0096) . . . per gal. 
a Copper Bulphate e+ porton 
a Lead, Nitrate +s per ton 
„ White Bugar „ per ton 
a „ Peroxide .. „ per ton 
a Methylated Spirit per gal. 
a Naphtha, Solvent (90% at 1809 Ô). per gal, 
a Potash, Bichromate, in casks.. per lb. 
9. an Caustic (75/80%) per ton 
a „  Bisulphate ee e+ per ton 
a Shellac .. . per owt, 
a Balphate of Magnesia .. per ton 
& Sulphur, Sublimed Flowers . per ton 
. " yon a „ per ton 
Lum „„ per ton 
" Beda, Caustic (whine 10 %) „„ per ton 
2 10 por ton 
B — * casks .. Per Ib. 
METALS, &c. 
umininm Ingots, in ton lots per ton 
b E " Wire, in ton lots per ton 
b Sheet, in ton lots per ton 
p Babbite’s metal ingots per ton 
: Brasa (rolled metal F 0 19") basis per Ib. 
6 Tube (brazed) * .* per lb, 
e " 1 pv wn) oe per 1b. 
a "u ee ee per Ib, 
E Tubes (brased) „ Der Ib. 
— ed) es per Ib. 


a Messrs. G. Boor & Co. 
b The British Aluminium Co., 


e Messrs. Thos. Bolton & Sons, 
applied sr Messrs, F. Wiggins & Sons, 


e Messrg. F en Smith & 


MARKET QUOTATIONS, Wednesday, October Ist. 


This week. 


Last week. |Inc. or Dec.| 
bj .| E 
93). | 29/. 
§2/- | 82/- 
5/6 5/8 
42/- 42/- 
£88 10 £88 10 
£80 £80 
£1 £1 
£15 £15 
£18 £18 
7/- Ti- 
5/6 5/6 
£19 £19 
£24 £24 
£81 £61 
£27 10 £27 18 
2/6 2/6 
5/6 5/6 
Bd, Bd, 
£24 £24 
£85 £765 
109/ 109/- 
£4 10 £4 10 
£6 6 £6 6 » 
£6 10 £5 10 
£6 £65 
£10 16 £10 18 
£8 £8 
Nad. Ad. 
£148 £148 ee 
£994 £ ee 
£219 se 
£40 to £140 | £40 to £140 T 
we | 


d, 
Id. 


Lid. 


supplied by " 
‘Co, 


* 


- 
il 


Tal AL MA 


f 1 F. and Teleg. Works 
eBSTB es „ è 
Quotations . 5 Messrs Edward Till & 00, (Oi DM 


| Meter. Bolling & Lo Hindley & Oc , Ltd 


"Ew de" 0 r 


* ji: xe E? — 
y 


METALS. &. (tontinued,) 


g Copper Sheet ee per ton 
g u Rod e+ per ton 
" " Electrolytic) Bars . per top 
¢ 10 10 Sheets . per ton 
‘ " " Rod per ton 
e " N e Wire per lb, 
f Eb onite Rod. per Ib. 
| Sheet T „ per lb, 
n German Silver Wire e+ per lb, 
h Gutta-percha fine. - „per lb. 
h India-rubber, Para fine T . perlb. 
í Iron, Charcoal Sheets per ton 
(„% Pig (Cleveland warrants) . per ton 
é ,, Forgings, according to sise per ton 
¢ ,, Berap, heavy. e+ per ton 
„% Wire, galvanised No. 8 ee per ton 
g Lead, English Ingot ee ee per tor 
beet - „per ton 
S Mangsnin Wire No, 28 per lb. 
g Mercury per bot. 
d Mica (in original oases), small . per lb 
4 is 1 n mediu m per Ib 
2 u large .. per Ib 
p Phosphor Bronze, plain castin per lb 
p " rolled bars & ro perl 
p " strip & sheet per lb 
0 Platinum A T „ per os 
Silicium Bronze Wire T per lb 
Steel, Magnet, acc'd'ng to üesc'p'n per ton 
on u in bars ee ee 
gTin,blook .. ... ef es per ton 
, n foil T ee se per Ib 
, wire, Nos 11018 .. per ib 
p p White Anti - friction Metals ~ — 
" White Ant" brand . per ton 
j Yarns, 3/108 Grey Cotton, | on aps per Ib. 
“ 6 lea, Flax ee per lb, 
u B ply 10 tbe. Russian ee per Ib, 
" 10 ibs, Russian, ve perl 


180 ibs, Jute rove .. 
Bb's, (Vielle Montagne bnd. 


Ld 


1 j 
á 
"= 1 


| This week.| Last week. Ino, or Da 
—— — 
£69 £69 è 
£69 £69 ' 
£67 £67 ‘ 
£74 £74 " 
£67 £67 " 
7d. 74d, se 
vj- üj- * 
570 5j- ' 
1/5 1/6 10 
87 I- $ 
8/- to 3/2 22 dec. 
£18 e 
58/7 53/94 | 24d. dec 
From £11 | From #11 m 
47/6 to 60/- | 47/6 to 60/ e 
£9 15 f dd 
£11 to 
i £112 6 | to 411 5} — 
£18 £18 , 
Bj- 8j- 
£8 15 £8 15 
Bd. 90 9d, Bd. to gå as 
1/9 to 1/9 to 2/9 e$ 
8/8 to 7/8 | 8/8107 " 
113d. to 1/2 |114d.to 1/2 e 
1/-to 1/8 | l/- 10 1/8 ” 
From 1/2 om 4 
£4 £4 
94. to Uu y^ ^w ' 
From £1 p 
aii eo | div A 
1 £2 deo: 
£118 ert } 
1/8 p 
1/6) N we 
£36 to £60 | £96 to £60 dd 
4 Id. „* 


u 


=a | 


VES! 
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THE APPLICATION OF ELECTRIC POWER IN THE IRON AND STEEL INDUSTRIES. 


, | By D. SELBY-BIGGE (Newcastle-on-Tyne). . 
Paper read before the Iron and Steel Institute at Düsseldorf, Beptember, 1902, 


+ 


(Continued from page 561.) ' 
. Moron Tzsrs. 
a p ((( JJ Ce eee, M dca eene; x o—Z2ö—U—p1 IZ | wa — - e te des cx ie ————— 
Work done by motor. | E.H.P. absorbed. 
department Akal ot maehies on motor E Usual and average | 1 and Average E Tae. DE Mum | 188 85 
2 . machin machin i * motor. 
| machines on load. light, — : light. dM. pes = 
in ai II SOUS sera FJC AIC a a jupe dites 
; 2-9" centre lathes. | 2-9” centre lathes. | Shafting ^ S72EP 95 K. H. fr. 149 E. H.P., 20 B. H.. 
1-12“ centre lathe. 1-12“ centre lathe. alone. | i with fluctua- 
] 1-3' centre chuck lathe. 1-3 chuck lathe. | 175 E. H. P. | tions, to 19 
f 1 planing machine 9 ft. stroke. All machines , ! E.H.P. | 
i | light. | | | 
| 1 slotting machine. | 1 slotting machine, | 62 pem | | | ö 
1 milling machine. | i | 
T 1 shaping machine. | 5 : 
| Biting top 1 punch and shears machine. | 
motor, | 2.23“ vertical drills, drilling machine. | | 
1 emery wheel. 1 emery wheel. ö 
1 cold saw (hack). | E | E 
1 fan supplying nine smiths’ : Fan. | ! | | 
hearths, | | | 
Shafting: 20 ft. x 3 in. c. | 
shaft; 5 others to 10 ft. long. | | | | | 
4 large galvanising pots, each All machines, pots, | Shafting | Average Fluctuation | 20 B H.P. 
| for 20 tons metal. and drying ma- | alone, | | fall load, to about | 
‘|; 2 drying machines, attached. chine continu- | 1˙5 F. H. p. |  112rEHP | 18 BaP. | 
No. 1 , 1 large sheet-stretching ma- ous, and others i | 
galvanising 4. chine. intermittent. | | 
house motor. 1 large corrugating machine | | | 
ı (press). | | | f 
| 2 circular shearing machines, | f | 
counter-shafting and belts, : | ! | 
1 large galvanising pot. _ All machines, pota, Shafting , Average | Fluctuation 10 B H.P. 
No. 2 2 small galvanising pots. , and dry ing ma- alone, full load to about 
galvanising (large, 20 tons; small, 10 chine continu- | 10 E. H. r. 6:9 K. H. P. 120 f.. 7. | 
tam tons each)  . ons, and others ' 
motor | 1 drying machine, attached. intermittent. | 
I 1 rolling machine. | | | 
1 stretching machine. | i 
“Dolomite” |: 1 9' diameter pan mill, | 2'6 K. H. 7. 8˙2 E. H. Pv. 1150 E. RH. ?, 10 B. H. p. 
| crusher. (|; short counter-chaft. ! | | occasionally. , 
-- Stamping 20 stamping machines of 65 K. H. P. 9 8 to 103 110 to 125 10 B. H. p. | 
n = house various sizes and types, for | E. H. P. E. H. P. | 
motor: | armature and field - core | | 
plates. | TN ; | | 
1 electrically-driven charging Motor and Lifting, 32 to 11˙0 EH. 7). Maximum, 20 B. R. p. 
Steel [ machine, charging and dis- | lst, 2nd and 4 E.H.P; travel- 11:0to 128 when working 
charging charging, i.e, heating fur- 3rd motion . ling, 78 f. H p.; E. H. P. three motions | 
machine in | |  naces and supplying live shaíts and slewing, 49 | 63t080 simultaneously, | 
steel mill. | rolls, with ingots up to 10 | gearing, 155 k. H.P.; racking EHP.  . about22E HP. 
= ^. cwt. each.“ . EHP. | SO8BP. | 65t085 under worst 
j | F | | E.H P. conditions. 


—  ——— — — — — — —— — — — . ——— — — M — i 


— —— M— — 


— — — — MM IP a a —— À—— a ——sá— —— A i a 


Weight of standard billet lifted—10 cwts. (maximum, 12 cwts.). Travelling rails, 6’ gauge; wheels, 2' diameter. Collector gear = b. p. i 
overhead bare trolley cable, with tramway collecting gear. Travel of pecl = 12 6”. When peel is racked in towards machine, the distance | 

between centre of bogie and steel billet is approximately 20’, taken radially. When peel racked out is approximately 32' 6" from centre of 

support. Total lift of peel = 3’, 


Morog TsrTs.— Tests on Cranes, Quick-Motion Overhead Travelling. Taken August 18th, 1902. 
— — — —ä0P—— —— — —ü—ä—— ——————— 


Actual tests on crane, Figures taken August 18th, 1902. 


| 
| | e done 
; |— byorane fr | vun e N Size of 
wn: "dme J o * Grane light, Crane loaded. Speeds and loads during test. moter. 
Department, crane. : | Maxi- | Motion. „ — m 3 or 
„ Starting Running Starting Running — Actual Approximate | electrical, 
aa pane : effort. | power. | effort. power. load. 5 
INN FN med m~- bes T 

No. 1 crane— | 5-ton 3-motor crane. 1 to3 43 Lifting. 134 ' | 291 18:3 | 3 tons 43 ft. per min. 22 E. H. p. 
e mills; Works in exposed | tons. tons. Traversing. | 148 77 | 168 9:6 | [6 owt 125 ft. per min. 15 R.H.P. | 
oading. Aem both in and Travelling. , 236 11:8 | 294 | 126 | : 150 ft. per min. 22 K. H. P. 

ont of shop.“ | | | 

No. 2 crane— | 5-ton 3-motor crane. 1 to 2 ifti | | | | 

: : : 02, 4 Lifting. 180 96 | 278 128 [22 E. H. P. 
rhs mills | Works under cover.“ tons. | tons. | Traversing. | 20:6 9 35 | 245 103 i - Sp pict ees | E E.H.P. 

No. 3 | | | Travelling. | 285 | 113 | 340 | 124 i 1822 k. k. p. | 
' 9 Crane | 6-ton 3-motor crane. 1 to 3 44 to Lifting. 223 95 294 192 | 60 ft. per min. 20 B.H P. i 
Plat, * )— Built and erected by | tons. 5t ons. | 3 tons i 
1 e mills! Dowlars Cardiff | | Traversing. | 11:3 62 149 T3 | t. 150 ft. per min. | 20 B. E. P. 
oading, Works. Works in | | 6 cwt. | 

exposed position, | | Traveling. | 295 | 120 , 328 | 138 165 ft. per min. 20 B. H. p. 
both in and cut of | | | 
| | 


| shop.t | | 
| hm ND i | - | 
Norz.—The starting efforts given above can be regarded only as approximate, being merely momentary and volts drop being disregarded. i 
The cranes above are on 220 volts circuit. One longitudinal trolley wire only employed, the return being to “earth.” The 
m au load tests present a fair and good heavy average load, and are seldom exceeded under actual working conditions 
e A works. l 
"ini crane has the motors fixed on the main girders above end carriage. Drives by square shaft and gear. Water starting and regulating i 
E 0 controlling switch. 1 
i : avel motor on main ers and lift and trav motors on the bogie. Gear driven. Water starting and regulating 
switch, and metallic lever controlling 0 | orso g l 


NU a 
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‘Moron Trers. Taken August 18th, 1002. 


| | T 1 
rites a ype and 
of mao foe. vee K. H. v. absorbed. | size of | 


Remarks. 
| motor. 
| Light. Loaded. | 
3-ton skull- | Lifts ball 85 | 178 | 2-pole This winch is of 
breaking | weighing 3 | open ordinary band 
winch tons 8 cwt type ar- pattern, driven 
'to height of mature | through worm 
| 50 ft. at at bot- and spur gear, 
speed of 60 tom, 18 with brakes & 
| ft. per min. | EP. | clutch. Water 
| (timed). ' series | starting & regu- 
| | wound. | lating switch. 


t 
I 


a a ³ð A ⁰ oh 
^ A table of machine tests in a somewhat different form is 
appended :— 

Condensing Plant.—One 10-m.P. motor 220 volts driving direct- 
coupled 3-in. centrifugal pump, driving also with belt air pump 
9j-in. diameter by 9-in. stroke, and feed pump 2-in. diameter by 
9-in. stroke. Boiler pressure 200 Ibs. 


1 


; 7 | 
Operation. | Revs. Amps., Vols. | Vacuum. V 
meee bel ops MEA 
| | | | | | Aot alper 
m Total. operation 
Centrifugal | 1,100 6 | 240 — 19 9 
pump. | | : | 
Ditto with air | 160! 12 240 27 in. 38 19 
andfeed pump | | | | 
! | | ! 
. Brass-Shop Motor. 5 Horse-Power. 240 Volts. 
\ 2 : 2 
, Operation. ' Revs. | Volts. | Amps. uro noel 8 
| ' | |Actual per 
l . Total. operation. 
Motor and shaft... 220 | 250 70 28 ^ 23 
Disc grinder, 18-in. emery 
iscs running light .. | 1,800 | 246 | 845 | 28 0:5 
Facing 6}-in. brass valves 1,800 246 |240 T9 . 56 
6-in. capstan lathe (light): — | 248 975 32 09 
Turning and screwing 14- | 
in. brass bars for 2-in, | 
tap bolts — ..  ... — 9348 |120 | 40 17 
Parting ditto | 33 10 


Number One Foundry.—Roots Blower, Acme No. M. 
—————M 


i 


Operation. Re vs. Volts. Amps, Electrical Electrical Time. 
ONE ie 7 M 
Motor and ehafting, | | 

light running .... — 245 14 4:6 — — 
Blowing cupola— | | 
Maximum *. 360 246 104 327 ; 
Minimum — . 350 233 66 217] 28 4 hours 
i | 


Total weight of iron melted 


ee 22 tons 10 owt. 
perhour 6 ,, 


Number Two Foundry.— Roots Blower, Acme No. K. 
Operation. 


| : : 
Revs. Volts. Amps. Wo x = RE Tim . 


. | Total. ge. 
Motor and shafting | ! 


light running — | 232| 9:5 | 298 — — 
Blowing cupola— 
Maximum .. 430 | 237 | 57 171 "TE 
Minimum 394 | 225 80 | 152] | 1594 3 hours 
— Total weight ot ifon melted 12 tons: D 
* » ^» per hour m 
o e one cupola is capable of melting on an average 7 tons 


Borer Suor. 
Vertical Plate Bending Rolls. 
Length of rolls . 
Diameter of rolls 
Mean.size of plates rolled ... 
Maximum size of plates rolled 


— — —MÀ— a 


11 ft. 7 in. 


in 2 1 ft. 11 in. 
20 ft. x 10 ft. 6 in. X 1 in. 


16 ft. x 11 ft. 5 in. x 1} in. 


— — — 


— m 
— 


s a. | Electrical Electrical, 
Operation Amps. | Volts STOA RUNI Time. 
Motor and shaft light Actual per 
ranning eis j ss 20 242 pom Eras 
Rolls light running. 24 242 77 133 
SEV que. 23 ft. x Average | 
t. 2 in. X 14 in.. | 90— . ; 
Putting squeeze on m uos | 128 3 n 
patus e „„ :30—60 | 283 | 9 18 l 
Reversing the rolls `” | 50 233 159. | ES 


(0 GeWondud) ^7 


— 
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BRITISH ASSOCIATION, BELFAST, 1902 


ON THE PREVENTION OF SMOKE. 
By Jons 8. Raworrs, M. I. C. E. 
(Abstract of paper read in Section G.) 


At one time I harboured a great hope that electricity would cure 
the smoke evil, or, at least, take it right away outside our towns, 
but that was before the days of the municipal craze, and I did not 
foresee that Corporations would necessarily plant their works within 
their own area, and thereby increase the density. | 

I have endeavoured, in co-operation with my friends, to mitigate 


tbe smoke nuisance by promoting electric power Bills, whereby the 


undertakers would be, and in some cases are, authorised to generate 
electrical energy in the country, and supply it in bulk to munici. 
palities. It is common knowledge, however, that these Bills were 
opposed with the greatest possible vigour (not to say acrimony) by 
the municipalities; it became obvious, therefore, that our local 
rulers have made up their minds that we shall still continue tojlive 
amongst chimneys; therefore, as we cannot convert our rulers, the 
only way of salvation left is to convert the chimneys. To come to 
the point: I think I have found acure for amoking chimneys, viz, 
the Wilson smokeless process. 

The process itself consists in squirting a mixture of air and 
nitrate of soda solution on the fire. I fitted up & Babcock boiler at 
Kidderminster, and gave the eystem a trial. The original installa- 
tion was both crude and expensive, but it cured the smoke. It bad 
plenty to cure, for the coal in that district is both soft and dirty, 
consequently the numerous chimney tops emit dense clouds of smoke. 
The action of the solution cf nitrate of soda appears to be some 
what obscure ; my theory is that it creates nuclei of intense heat, 
which fire the gases, and enable the injected air to combine with 
them. I have had experience with nearly all known methods of 
smoke prevention; many of them are good, but usually & good 
stoker can give equally good results without them, the defect of 
b hof them, and the good stoker, is that they diminish the ontput 
0! the boiler and ite thermal efficiency, owing to the fact thai they 
le. into the furnace a larger amount of air than is Deeessary for 
perfect combustion. A 

My first desire, therefore, after the success of the Wilson procesi 
in preventing smoke had been demonstrated, was to ascertain how 
it affected the output of the boiler and ite evaporative efficiency. 
For this purpose I instructed Mr. H. Wall Wilkinson, A MICE, 
to conduct a series of tests to at certain: . 

00 The output and efficiency under existing conditions. 

b) The output and efficiency under existing conditions with sir 
blast only. | 


(c) The output and efficiency under existing conditions with the 
complete Wilson process. | 

The resulta are given in the appended report, from which it will 
be seen that cssuming existing conditions as 100 (a) = 100 plain 
furnace; (b) = 108 air injected ; (c) = 122 Wilson process, 

It is necessary to state that Mr. Wilkinson was entirely sceptical as 
to the value of the process, and made numerous other tests to satisfy 
himself that the results obtained were correct. The engineer of 
the power house was equally sceptical, but when he found that the 
coal bill was actually reduced, he asked to have all his boilers fitted 
with the process (which was done). Other instances of the success 
ful application of the process have come under my notice—one at 
Durham, where the chimney of the power station in the valley dis- 
gorged smoke under the windows of houses on the hill side, and 
another at Windermere, where the electric lighting company was 
subjected to proceedings in Chancery for nuisance. In this cass 
the smoke was smoke in name only, there was no black smoke, bot 


the process removed the last vestige, and the Chancery suit has been 
withdrawn. 


The Wilson smok 
the injection of a very minute quantity of nitrate of soda in 
solution into the furnace in combination with sufficient air to 
produce perfect combustion of the gases. The cost of the nitrate of 
soda used is from 3d. to 4d. per ton of coal burnt. The system has 
peen 1 a the ies of Messrs. Gallaher, Belfast. Members 

association interested in the pub; perso i 
the operation of the probes. di a c 


' REPORT sy MR. H. WALL WixxMsOx, A.M ICE. 


TM . March 15th, 1902. 

. Visited the works of the Electric Traction Com at Kidder- 
minster on May 22nd, 1901, for the purpose of cating a series of 
teste on the Wilson smoke consuming process, the apparatus having 
fixed to one of the boilers at those works. 

i r boiler 18 a Babcock & Wilcox water-tube boiler baving 27 sq. 
ft of n 6 area, 1,218 sq. ft. of water-heating surface, and 142 qj 
Gris Puperheating surface. It ig fitted with the so-called 
ied fae and works at a pressure of 120 lbe. per sq. in. It 
not used durin e m's forced draught apparatus, bot this was 
Goat 1 sta, The feed water was passed through a 


n ita ; 2 
The tests were m a icis to the boiler. 


work supplying steam to the e boiler while performing the ordinary 


; ] ion engi the l jed 
therefore from time to time, and was not tha. ii on al the fonr 

n over which the testa continued. | x | 
fire; ^ linis snares m forcing Jets of air over the surfase of the 
' chemical „rrying with it in the form 


of spray a solution of the 
through — Mid ay the inventor.. The air is inteodvoed 


built into the 


eless process is extremely simple—it consists in . 
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corners, the chemical being sprayed in at the two front corners magnetising force be varied to a point at which the magnetism is on 
only. Steam jeta were used for inducing the supply of air to the the steep part of the curve and be then kept constant, a tap will 
blocks. The chemical was made into a strong solution and cause it to settle down still further, giving a considerable kick with 
supplied by pipes from an overhead tank. & ballistic galvanometer placed in a secondary circuit linked with 

The coal was “thick slack" from the Hawkins Colliery, the specimen. To test the effect of high-frequency currente upon 
Cannock. magnetism, two experiments may be mentioned—one on hard steel 

On the first day I confined myself entirely to observations on the wire 0 025 em diameter, the other on iron wire 00265 cm. diameter, 
top of the chimney-stack, carefully noting the difference in the 83 received from the draw-plate. Each specimen was wound into a 
amount and quality of smoke after each firing, both with and with- ring having 40 turns, 3 cm. diameter, and supplied with a primary 
out the process. and secondary coil for ballistic gal vanometer tests. In addition, 

When working under the usual conditions, a good deal of dark each was wound with three turns of stranded copper wire for con- 
brown smoke was visible, lasting for about two minutes after each necting to a receiver. The latter consisted of a condenser and nine 
firing. I may here mention that the firing, on the “spread” turns of copper wire 4 ft. in diameter in the case of electro-magnetic 
system, was well and carefully done, about three to four shovels impulses, and two hard-drawn brass wires in the case of Hertzian 
full being put on about every four minutes. waves. The distance between transmitter and receiver was 36 ft. 

With the process in full operation, a very slight coloured haze The magnetising force was varied by means of a liquid reverser,* 
was produced, which lasted about 15 seconds after each firing. ! 

With the air jets in operation, but with tne “chemical ” cut off, 
there was a very light brown smoke, lasting for about 30.to 40 
seconds. 

On the second and following days I made a series of evaporative 
tesis both with and without the process, and also a test with air jets 
only, without the chemical. The results of these tests are appended 
hereto. 

After the test on the first day had commenced, an intermitten 
leak from the relief valve of the economiser was discovered, so this 
test was repeated again on May 30th. Every care was used to get 
as accurate results as possible. The coal was weighed in boxes of 
56 Ibs. each. The contents of five of there were emptied on the 
floor at one time, and no more was weighed out until this was 
all used, the time being noted. The feed-water was measured in 
two barrels which had been carefully calibrated, and which were 
emptied alternately into the tank from which the feed pump 
drew. , The fire was cleaned about one hour before commencing tbe 
test, and then burnt low. It was cleaned again in three hours after 
the test was started, and again about one hour before it ended. At 
the end of the test the fire was burnt low again, so as to bring it to 
the same condition as at the beginning. The firing was done by the 
regular stoker employed by the Traction Company. All tests lasted 
over seven hours. 


(Signed) H. WALL WILEINSON. . 


Sommany or RESULTS OF Evaporation Tests ON BOILER aT 


K -8. and kept steady when on the steep part of the cyclical curve of in- 
!!!! WITH, THE, WILSON APPABETUS duction. Fig.1 gives the cyclical curves for the iron and steel, and 


Lee —À—— 


—  ——————— M 


29 s s wm | Me M | Ms Se the ges wee ee os E points E a in on case Ws 
l application of the electric impulses. An apparent acquirement c 
peach Teit: jeder erus dpi dn | 8 . 14 and 6 per cent. of the marinum intensity et magnetic induction 
MM E NECARE: Mel E. |... _ was observed in the steel and iron specimens respectively—that is to 
| kay, the kick observed when the mhgnetising force was finally 
Duration of test ... | 7°08 brs. 
Average press. of steam | 113°3 lbs. 


115 lbs. 117 7 lbs. 115˙3 Ibs. applied than it would bave been without the application of waves. | 


| 7 hrs. 7 42 hrs. 7 hrs. changed to its maximum value was less after the waves had been 
It is difficult to differentiate between true Hertzian wave effect and 


Average temp. of steam 


(superheated) ..| 469° F. 473° F. 459° F. 460^ F. that due to electrc-magnetic induction, as both were present in the | 
Average temp..of feed 143° F. 140° F. 146° E, 150? F. latter case. Probably all the wires attached to the rings helped to 
r of evaporation 1:228 1:235 122 1:219 receive the impulses. It may be mentioned that the resonating ' 
Total oa! . ... | 2,856 Ibs. 3, 416 lbs. 3, 248 Ibs. ] 2,744 lbs. circuit was toned to the primary, and had a frequency of about 
Total coal per hour ...| 403 „ 488 „ 438 „„ 392 „ 13 x 10°periods per second. The values of maximum H in the 
Total coal per hour per steel and iron rings were 25 and 6:8, and the maximum values of B 
uq. ft. of grate s 15 „ | 18 „ 162 „ 14:5 „ were 6,540 and 9,020 respectively. 
otal water . 19,520 „ 19,485 „ 17,680 „ 17,886 „ 2. A telephone of 139 ohms resistance was placed in circuit with 


Total water per hour .. 2,755 „ | 2,784 „ 2,334 „ | 2,555 „ a coil of 840 turns, and resistance 23 ohms, wound on the steel ring | 
Water evaporated per | | above mentioned. It gave sounds in keeping with the sparks at the i 
lb. of coal (actual | 


conditions). 683 | 57 5:32 6:52 
do. from and at - 

Ar F. 838 701 66 795 
E EEN | 


Notz.—An intermittent leak from relief valve of economiser 
was discovered after the first test was started. It was therefore 
tepeated on May 30th. 

H. W. W. 


May, 1901, 
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MAGNETIC DETECTORS IN SPACE TELEGRAPHY. 
By Prop. Ernest WILSON. Fia. 2. | , : 
(Paper read in Secticn A.) 


ee as I am aware, Rutherford * was the first to make 4 transmitter very markedly, when, by means of the liquid reverser, 

5 nlite investigation into the effect which high-frequency electric the magnetism was charging along the steep part of the cyclical 

dod ute have upon the magnetism of a bundle cf wires previovly curve. A diagram of connections is given in fig. 2, in which a is tho. 

mande He wound an insulated conductor upon the wires and liquid reverser having copper plates in dilute copper sulphate. 

fear it to a receiver, and found that a magnetometer was solution; B is a battery of storage cells with an adjustable re- 

mitter when electric impulses were received from a distant trans- sistance, c, in circuit; D is the magcetising coil wound on the ex- 

ments The effect was to demagnetise the bundle of wires. Experi- perimental ring; E is the coil attached to the receiver, and F isa 
in 1897. ere made in the Siemens Laboratory, King's College, London, coil connected to a telephone a. In order that the effects of the 

British | the only published note in connection with which is in variations due to the local magnetising force might be stopped in 


netisi *pecification 30,846, 1897, in which a local varying mag- the telephone, two similar rings had their telephone circuits t 
receives 80 is used during the reception of the electric impulses opposed so far as the changes due to the local magnetising forces 


is taken thr ma distant transmitter. It is well known that if iron are concerned, but helping as regards the magnetising force dus to 
the ma i ugh a magnetic cycle it is very sensitive to change in the high-frequency currents. Different values of the marimum 
This effect ising force when on the steep part of the cyclical curve. intensity of magnetic induction were tried, but it was difficult 
is very marked in pure iron, f so much so, that if the say if an intermediate force was better than a larger one. The 
* Phil. T Ro impression was that iron gave better resulta than steel. 
"no^ frans. Roy. Soc., Vol. elxxxix. (1897), A., pp. 1—24. - 
T Proc, Roy. Soc , Vol. xlvi., p. 269, ea Vol, ba p. 349. — © Phil. Trans. Roy. Soc., Vol. clxxxvi. (1895), A, p. 98. 
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. 9. A comparison was made between reversing by aid of an electric 
current in a magnetising coil and a permanent magnet. Here it 
must be noted that there may bea difference in the effects obtained 
by reversing the magnetism in the manner above described, and 
reversing by rotating a permanent magnet in front of a bundle of 
iron wires. Jn the one cate the magnetism is reversed by passing 
through zero, and in the other it is reversed by turning round ina 
rotating magnetic field. So far as could be judged, there appeared 
to be equally good results whether the current in a magnetising 
coil wound on a bundle of iron wires bent into the form of a horse- . 
shoe was reverted; or whetber the magnet was brought up to the 
bundle of iron wires, moved away, reversed, and again brought up; 
or simply rotated in front of the bundle of wires. 

4. To try the effect of submitting the specimen to mechanical 
stress, a bundle of 50 wires of iron 0:0265 cm. diameter each, was 
suspended from a wooden frame and wound with a magnetising 
coil having 22 turns per centimetre in which currents of 1 and ‘5 
ampere were revereed. A telephone circuit was placed over this. 
When the wires were stressed to the extent of 7:37 kg. per equare 
millimetre, and at the same time subjected to torsion, the effects in 
the telephone were increased. Results were obtained with soft 
nickel wire 1:6 mm. diameter when loaded to 9°76 kg. per square 
millimetre. It is well known tbat by submitting nickel to a pull 
and twist stress the cyclic curve of magnetic induction is rendered 
very steep, so much so, that the sounds in the telephone due to the 
local variation of the magnetising force, which were small when 
not twisted, became very pronounced with a twist of 2° or 3° per 
centimetre of length. 

5. To try the effect of heating, a bundle of 40 wires of iron 00265 
cm. diameter each, was supported horizontally and connected to a 
battery of storage cells. The wires were first covered with a layer 
of asbestos, and wound thereon was an asbestos-covered wire used 
for the local magnetising current. A telephone circuit was wound 
above this on another layer of asbestos. The effects in the tele- 
phone were very pronounced when the iron had a température just 
below the critical temperature at which it loses its magnetism, and 
much less pronounced when at atmospheric temperature. 

6. All the above experiments were confined to short distances. 
Mr. Marconi bas already achieved wonderful success with rotating 
magnetic fields in signalling to great distances. 


SOME NOVELTIES IN ELECTRICAL APPARATUS, 
By M. B. Fri. D, M. I. E. E. 
(Paper read in Section G.) 


I HAVE the honour of calling your attention to a few electrical 
instruments which possess, I believe, some novel features. I do 
not propose to occupy your time by a lengthy explanation of the 
working of these instruments, but will content myself with stating 
as briefly as possible what objects they are intended to serve. 
Detailed explanations may be found elsewhere by anyone who may 
happen to be specially interested. 

Compensated Voltmeter.—This particular instrument is designed 
for indicating the voltage between ‘either the positive or negative 
and the neutral main at the far end of a three-wire 
feeder—that is to say, the voltmeter, although con- 
nected to the feeder at the station end, indicates the 
voltage existing at the network end, being compen- 
sated for the feeder drop, no matter how much or how 
little the network may be out of balance. Thisinstru- 
ment is compensated for the drop in a triple-concen- 
tric cable 1 mile long, the outers having a cross-section 
of 0'5 eq. in., the neutral 0'25 sq. in. No pilot wires 
are employed. The connections are shown in fig. 1. 
It will be noticed that the two views are identical as 
regards connections. BI, Re are series resistances 
inserted in the mains. Two others, shunt resist- 
ances, are connected across the mains, the measuring 
instrument being connected to these shunts 80 
as to divide them up into the four resistances 
marked 1, 2, 3, 4. The measuring instrument is 


merely a delicate milli-voltmeter calibrated to read M 


the actual volts at the far end of the feeder. It will 
be seen that the arrangement corresponds to an un- 
balanced Wheststone bridge, where potential differ- 
ences are introduced into two of the arms propor- 
tional to the drop of volts in the outer and neutral 
mains respectively. A little consideration will then 
show that the current through the measuring inatru- 
ment will be proportional to the voltage of the circuit 
minus a certain multiple of the current in Ri, minus 
a certain multiple of the current in Ra, assuming the 
currents are flowing in the directions indicated by 
the arrows. It is merely & matter of adjusting the 
Tatio arms 1l, 2, 3, 4 suitably, in order to get true 
oompensation for the feeder drop of voltage. 
In this instrument the resistances are as follows :— 


Ratio arm 1.— 10 x 56 = 56 ohms, 
„ 2.— 99 x 56 = 5544 
„ 3.—100 K 56 = 560 * 
„ 4.— 9 * 5˙6 50˙4 ” 
Rı = 000888 ohm. 
R = 0195 ” 


Hot-Wire Wattmeter.—I have here a hot- 


when connected to an electric circuit, will 


wire instrament which, 
watts, hence power 


irc read amperes, volts 
factor, giving readings 9 with pin 


v wu 


another. The drop of voltage acrors the instrument does not exceed 
0:6 volt, so that measurements can be made by it on motors or other 
apparatus while connected to their normal circuite—i.c., no special 
provision of higher voltages is,necessary when making such tests, 
The instrument is essentially for workshop and testirg - room 
purposes, not for switchboard work. ‘The connections of 
this particular instruments ere those shown in fig, 2. 
B; and R: are two alternative non-inductive resistances of different 
carrying capacities, either of which can be inserted in the main 
circuit. T isa potential transformer with three secondary windings 
giving equal voltages. A plug arrangement is attached to the 
instrument. The first two plug holes (from the left-band side) give 
the necessary connections for the determination of watts; the third 
converts the instrument into a voltmeter; and the fourth and fifth, 
marked a in the figure, into an ammeter, special calibration tables 
being employed. This instrument is really an outcome of the one 
previously described ; for, with the plug inserted in hole 1, we have 
practically the same arrangement as the compensated voltmeter 
modified for a two-wire circuit. Position No. 2 is the rame, but 
with the secondary E.M.F. of the transformer reversed. If the 
instrument is calibrated to read the square of the voltage at its 
terminals in each case, the difference of the two readings isa 
measure of the watts.. Theee instruments may be made up with 
two pointers moving over the same scale, and with a special 
attachment for taking both the power readings simultaneously. 
Fault Indicator.—This instrument has been designed specially 
with reference to tramway circuits. As a general rule all feeders 
for electric tramways are protected by automatic circuit breakers. 
These not infrequently open from unknown causes. The general 
practice in tramway systems after a breaker has come out, is to 
close it again without taking aby special precautions. If the 
breaker comes out three times in tuccession, the line is reckoned to 
be short-circuited, and the fault must be searched for. Bucha 
fault may be due toa short-circuit on a car, an earthed guard wire 
touching the trolley wire, a fallen trolley wire, an insulating bolt 
supporting trolley wire broken down, &. The above described 
method is, of course, crade in the extreme, and the practice of 
closing a circuit on a dead short” is often fraught with conaider 
able damage—damage which may only come to light some time 
afterwards, Now, the resistance of the feeder to earth should be a 
sufficient guide as to whether the feeder is “shorted” orno: If 
it be “ shorted,” the resistance will be well under 1 ohm; if, bow- 
ever, the "short" or overload disappear, the resistance will be 
fairly high. When the power is cut off any section, the motormen 
have instructions to at once turn off their controllers, switch on 
the lights, and wait for these to glow. The resistance to earth 
will, therefore, be merely the resistance of the lamp circuits. The 
fault indicator, then, is merely a Wheatstone’s bridge where the 
feeder circuit forms the unknown resistance, the voltmeter on 
galvanometer and ratio arms being so proportioned that if the un- 
known resistance is less than 1 ohm, the needle goes hard over to 
the left, pointing to Line blocked,” and if over 20 ohms hard over 
to the right, pointing to Line clear." The general arrangement 
is shown in fig. 3. A relay may be fitted to the indicator to call 
attention to the fact that a line is cleared as soon as the fault 
is removed. The instrument may be kept permanently in connec: 
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tion with the positive bus-bar, 
rela to any feeder, the breaker of which has opened. Toa largo 

3 system, blocks and interruptions of traffic are most cot), 
and any instrament which will in any way minimise the darstiot 


Puce is I think, worth the consideration of all tramway ef 


t nehronising Gear.—Some engineers prefer synchronising with 
did g wi 
W some with lamps — for myself, T vats prefer a dead - bert 
e I am, however, very much in favour of installing s . 
3 mps near the stop valve of each engine, so that the drive 
s 9 process himself and open or close the stop mi" 


and plugged on at a moments 
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intelligently as is required, till paralleling is accomplished. It is, 


of course, further necessary to adjust the voltage of the incoming 


machine to equal that of the bus-bars to which it is about to bo 
switched. Tne object of this synchronising switch is by a single 


setting to establish all the connections necessary for these indica- 
tions, viz. :—It (1) puts into circuit the pilot lamps on the incoming 
engine; (2) puts into circuit the synchronising lamps on the panel con- 
trolling the incoming generator; (3) puts into circuit the synchro- 
nising voltmeter; (4) puts in circuit a special voltmeter which shows 
at a glance whether the voltage of the incoming alternator 
is equal to, igreater or less than that of the bus-bars (fig. 4). 
Operation No. 2 may, of course, be dispensed with, for, with a 
synchronising voltmeter, these lamps are not essential. They are, 
however, always useful as a reserve method of synchronising. The 
special voltmeter mentioned in operation 4 is in reality a double 
one, with two pointers moving over the same dial. One pointer 
comes up the back of the dial (which is illuminated), and over the 
top; the other swings in front of the dial. There are no markings 
on the dial. The one voltmeter is connected to the incoming 
machine, the other to the bus-bars. If the voltage of each is the 
same, the two pointers form a radial line across the dial. If the 
voltages be unequal, the line is broken. The synchronising volt- 
meter and the above double voltmeterare both mounted on a swing- 
ing bracket attached to the switchboard, so that both are in view 
simultaneously (fig. 5). The synchronising switch itself has some 
novel features. This one I have here is designed for four alter- 
nators. With this switch only four synchronising transformers are 
needed, one connected to each alternator—that is, the usual 
auxiliary transformer connected to the bus-bars may be dispensed 
with. Again, if the dial of the double voltmeter be calibrated, it 


is really superfluous to supply each generator panel with a separate: 


voltmeter. A synchronising bracket may be fixed at either end of 
the board, so that in case one instrument breaks down there is 
always a reserve one. A considerable simplification of the generator 
panels is thus effected. 


^ 


ELECTRIC RESPONSE IN ANIMAL, VEGETABLE AND 
\ METAL.* 7 


By Prof. Jagapis CHUNDER Boss, M.A., D. Sc. 
(Abstract of paper read in Section K.) 


Tux effect of stimulus on living substances is usually detected by 
two different methods. In the case of motile tissues, stimulus causes 
a change of form. Mechanical response may thus be obtained in 
contractile tissues like muscles, but in others, like nerves, for 
example, stimulus causes no visible change. The excitation of the 
e may, however, be detected by certain electromotive changes. 
The advantage of the electric mode of detecting response is its 
universal applicability. : 
Electrical Sign of Life.—The electric response is a measure of the 
physiological activity of the tissue. When the physiological 
activity is exalted by a stimulant, the electrical response will rise 
In amplitude. When the activity is diminished, as by narcotics 
the electrical response is also diminished. When the tissue is 
led, the electrical response disappears altogether. Hence it is 
mid that “the most general and most delicate sign of life is the 
electrical response.” These response-phenomena are considered due 
to some unknown super-physical “ vital" force, and are regarded as 
beyond the region of physical inquiry. In the present paper it 
Will be shown that this conclusion is not justified ; it will be shown 
t t the responsive processes seen in life have been foreshadowed 
In non-life, | 
The gap between the animal and metal is very great; an investi- 
gation was therefore undertaken on the response in the transitional 
world of plants, For the demonstration of response I used (1) the 


so-called method of injury employed by physiologists, and (2) a 


more perfect method the method of block —devised by me. For 
stimulation I used blows delivered by a mechanical tapper. A far more 
Perfect method of stimulation, I find, is by means of vibration. For 


demonstration before a large audience. Twin aluminium cylinders 
are kept revolving at a uniform rate by clockwork, an endless band 
ot Paper passing over the cy linders. 


Spot of light, at right-an les to the motion of the recording paper 
is owed with 1 pen. i ME rin 
ant 


obtained resp 
riled killed by poison or hot water, the electrical response 


‘ Jnorganic Response.—The electric response which is regarded as 
" gn of life, is not confined to living things, but is present in the 
xd bodies as well, Further, the responses in plants and 
in the are modified by the influence of external conditions exactly 

bit 5 way as the responses of animal tissues are modified. 
fees d not a single phenomenon in the response in muscle and 
lant a has not an exact parallel in the response of metal and 

Out of these cases a few were mentioned by the author., 


A demonstrat 
given by Dr, Bose 
Fora complete account see the following:— 
“ponse of Inorganic Matter to Stimulus,” Friday 
ET vening Discourse, Royal Institution, May, 1901. 
n oe ye sponse in Ordinary Plants under Mechanical 
. ii Ns Linnean Society, 1902. 
in the Living and Non-Living” — Messrs, 
Longmans, g g | ! 


ion of electric response of ordinary plants was 
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A NEW CO, RECORDER. a 


AS was recently stated in our columns, a new CO, recorder is 
being introduced by Messrs. Sanders, Rehders & Co., of London 
It is termed the “ Ados," and is claimed to 
record autographically and continuously the performance of a 
furnace, the sole duty of which may very well be said to be 
limited to the output of a maximum of CO, with a minimum of 


and Manchester, 


nitrogen. 


The operation is as follows :—A certain volume of furnace gas is 
Part of it is automatically 
abstracted, measured, and passed through a solution of caustic 
potash. This absorbs all the CO, and the quantity is recorded ona 


pumped through: the recorder. 
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Fic. 2.—Dracram oF Apos RECORDER. 


diagram by vertical lines. The process is repeated about every 
five minutes, and a curve drawn to touch the top of each vertical 


line is the curve of percentage of CO, in the furnace gas. The 


apparatus, in fact, analyses the gas as regards the CO, present in it. 
The instrument consists of a motor, gas pumps, and the analysing 
and recording apparatus. l 


The motor isa bell c, alternately connected to the chimney and to 
the atmosphere by the agency of an automatic valve E. The bell 
therefore fails and rises, and furnishes the motive power of the 
instruwent, this action recurring about every five minutes. 

The bell is so connected as to work a pair of pumps which pump 
flue gas through the apparatus.. It also raises and lowers a bottle of 
glycerine, F. The gas pumps are simply small open-base cylinders, 
which dip into oil tanks. 

The rise and fall of the bell c works the wheel Tr, whence cords 
pass over wheels G and H to work the gas pump belle, and pins m. n, 
work the lever 2, which opens and closes the main bell valve E. 

It will be noted that the valves of the gas pumps are simply 
glass traps or water seals, of sufficient depth to give always a proper 
resistance proportionate to the intensity of the draught. This 
instrument will come almost asa shock to old-fashioned gas analysts 
who have been accustomed to raise and lower the gravity bottle by 
hand. Manipulation is now put aside by skilfully arranged traps. 

Tre analysing apparatus in the main is a glass tube serving to 
measure 100 cb. cm. of gas, and a bottle containing the caustic 
potash solution. 

As the bottle of glycerine and water rises and falle, it causes the 
measuring tube to fill and empty through the space of 100 cb. cm., 
this measure being imprisoned. The bottle rises further, and forces 
the imprisoned gas by another pipe into the pota-h bottle, which 
absorb; the CO4, and the potash rolution is itself displaced by the 
anabsorbed remainder. The solution rises into a globe above, and 
shuts off the escape pipe of this globe; the air imprironed in the 
second globe is pushed into a measuring bell, the rise of which 
moves a pencil-carrying lever, which marks the percentage of CO; 
absorbed. The whole apparatus is scavenged out by the main gas 
pump, which forces about 20 times as much flue gas through the 
instrament as is actually analysed. The whole action is, in fect, 
similar to a very usual way of collecting samples for an Orsat 
apparatus, in which a mercury bottle slowly collects gas out of a 
copious stream drawn by a water inspirator. 

he instrument is set daily by adjusting it so that when the 
glycerine mixture is at one given mark the potash solution is at 
another mark. The potash is mixed to a specific gravity of 
1:27, and should last about 120 hours. 
is most ingenious. 

The theoretical maximum of CO, in furnace gases is about 
21 per cent., but 15 per cent. is the best obtainable in practice, if 
not really the maximum possible under the theory of mass action. 
With 15 per cent. of CO;, the loes of fuel is theoretically 12 per 
cent. .The loss is 15 per cent. when the CQ, is only present to 
12 per cent., and the loss increases as the CO, diminishes, until at 
2 per cent. of CO, about 90 per cent. of the fuel is lcst. These 
figures, of course, refer to ordinary chimney temperatures. 

It is only because of the comparative novelty tbat the automatic 
analysis of the furnace gas as performed by this apparatus appears 
at all complicated. A complete analysis would, of course, be some- 
what too complicated a problem. Actually, however, the process is 
simple enough. The chimney draught is madeto raise the gravity 
bottle of the ordinary Orsat apparatus, and the manipulation is re- 
placed by mechanical movementsensured as to accuracy by artfully- 
contrived traps. Of course, the aim of the instrument is simply to 
trap off 100 units of gas from a volume of about 2,000 units. The 
entrapped gas is then sent forward to another trap bv way of a 
bottle which takes out the CO, and the space occupied in the 
second trap is measured and shows how much CO, has been absorbed 
by means of the air volume displaced from the second trap by 
the gas. . 

` Or course, it is necessary to take care that the potash solution 
does not become too much charged with CO; It must always be 
kept sufficiently caustic to act promptly. A correct aud regular 
knowledge of the action of a furnace the day through is very 
desirable, and it cannot better be obtained than by an actual 
measurement of the CO; produced. There may be present eome 
CO even when the CO; is low, but this is a point that depends very 
much on the form of the furnace and the state of mixture of the 
gaüsee, When mixture is good, there will not be much CO until the 
CO, becomes abnormally high, and if a high value of CO; is not 
accompanied by a poor efficiency in the sbape of low duty per 
pound of coal, there is no reason to worry about the possible small 
amount of CO that may be present. If, however, high CO, and low 
efficiency cc-exist, one may expect imperfect combustion. 

We have seen the apparatus at work, and should say that with 
ordinary care if would prove durable and efficient. Its action is 
very simp'c, and its adjustments are easy. 


DR. MUIRHEADS NEW MODE OF 
TRANSMISSION AND RELAY FOR CABLES. 


Ex JOHN MUNRO. 


THE principle of the rely was early applied in telegrapby, and at 
intermediate stations on landlines good instruments have long been 
employed for receiving through” messages from one tection and 
automatically transmitting them, by stronger currents, into the next. 


Innumerable attempts have been made to introduce a correspcni- | 


ing apparatus on submarine cables, but, until recently, without 
success, and their place is usually takentby a clerk, who reads the 
meseage as it arrives on one cable, and sends it by hand into the 


next, or else works a mechanical *' perforator.” to punch it oa a strip | 


of pep?r, which actuates an automatic sending key. 
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This manual or “human” translation is a faute de mieux, a clumsy 
expedient, at once laborious and slow, for the speed of sending is 


limited by the operator, and it is plain that a self. acting relay - 


performing the task at any speed is a great advantage. 
Thanks to the sharp, distinct, and forcible charaeter of the signals, 


it was comparatively easy to devise a relay for land wires, Oa the 


other hand, the invention of a relay for submarine cables was one 
of the most difficult problems in submarine telegraphy. The signals 
from a long cable are sluggish, feeble, and run together, as in 
fig. 1, which represents the word “so,” at different speeds of eend- 
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ing, as drawn by the siphon of the Kelvin recorder. This wavering 
line is, in fact, a curve of the rise and fall of the current at the 
receiving end of the cable. At the sending end the triads of 


separate currents, positive and negative, which farm the signals: 


"g" and “o” respectively, were sa distinct, strong, and sudden as 
those on a landline, but the resistance, leakage, and induction of the 
cable, as well as the condenser inserted between its receiving end 
aud earth to curb the signals and keep out “ earth " currents, have 
diminished, rounded, and slurred them, as we find. ` The specimens 
A, B, C, D, are from the same cable, but the increasing speed from 

A to D has enhanced the smoothing effect, which, according to Dr. 

Muirhead, is roughiy proportional to the speed of signalling and the 

K B, that is to say, the product of the total capacity and total resistance 
of a cable. Note that between successive signals of the sme 
polarity, positive or negative, the siphon does not return to the 
middle or zero line, but wanders farther from it as the speed is 
increased, and in the last specimen, p, does not even abide by it 
between the letters or words. We get, in other words, a shifting 
or “ variable ” sero. Now, a serviceable relay for long cables must 
not only respond to the variations of such weak and wandering 
currents, but automatically transform them into the strong, decided 


currents used in sending, and repeat them into the following cable. 


It should, therefore, be highly sensitive, with its moving parts 


extremely light, or of small inertia, and, in spite of that, ensure à. 


precise aud firm contact in repeating the signals. 

This trying and subtle problem is at length solved ina very 
simple, ingenious and practical manner by Dr. Alexander Muirhead, 
who, since Lord Kelvin provided the mirror: galvanometer and 


siphon recorder, by his duplex system of working, bis automatic: 


CABLE 


Fic. 2. 


sending key, self-induction shunts and other improvements, besides 
the relay, has done more than any other inventor to promote the 


art of submarine telegraphy and the interest of the cable com: ` 


panies. 

Dr. Muirhead has given time to the problem since 1881. The 
chief difficulty, which baffled so many other inventors, was the 
shifting zero of the received signale. The end of a cable, 83 10 
fig. 2, is generally connected through a condenser, C, and the 
receiving instrument, n, to earth, E, but the signal currents charging 
the condenser and working the receiver soak across the dielectric 
of the condenser, and vary the zero of the receiver. The automatic 


sending key or curb transmitter of Dr. Muirhead, patent 


in 1894, and, on the rezomuiendation of Lord Kelvin 
adopted by the Eastern Telegraph Company and its associates 
was & remedy for the shifting zero. After sending & 
current of sufficient power t» make a distinct signal bn b» 
receiver, this key sends a current of opposite polarity to annal the 
preceding current in the condenser, curb the signal, and jd d 
the zero line. However, the automatic «urb transmitter 16 not use 
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on some cables, and it is desirable that a relay should work all 
round with band or automatic sending at any speed. Moreover, a 
eurb key applied at one end of the cable to correct an evil at the 
other is not so convenient as a local remedy adjusted by the 
receiving operator to his requirements. This Dr. Muirhead found 
in his inductance or self-induction shunt, patented in 1898 [No. 
12,731], which paved the way for a complete solution of the pro- 
blem. It consists of a simple self-inductance coil, preferably with- 
out iron or other magnetic material, shown at 8., fig. 2, joined as a 
shunt or by-pass across the condenser and signal coil of the 
receiver. The self-inductance of the shunt is adjusted so that the 
first impulse of a signal current from the cable attains a sufficient 
strength to make a readable signal on the receiver before the 
current can flow through the shunt. When the signal current 
reaches a head or stops, there is a back electromotive force or current 
from the shunt through the receiver, which has the effect of 
sharpening the signal and causing a quick return to zero. 

Dr. Moirhead first employed the inductance shunt in connection 
with his well-known “ double-block" duplex system of working 
cables, and he recognised its value at intermediate stations as a 
“leakage” to relieve the line and facilitate the transmission of 
signals; but soon afterwards he called it into the service of his 
new relay. : | 

The siphor recorder of Lord Kelvin had not been overlooked by 
inventors as a promising basis for a cable relay, but was not 
without its drawbacks. In it the current from the cable passes 
throngh à small coil'suspended between the poles of a powerful 
magnet, and the coil obeying the fluctuations of the current rocks 
or sways from side to side. A fine siphon spurting ink is attached 
to the coil so as to delineate its oscillations on a ing slip of 
paper, thus drawing & curve of the rise and fall of the current in 
the cable, and recording the signals of the message. Although 
sensitive, the coil has so slight a movement that on using it asa 
relay to close and open a local circuit good contacts are not easy to 
obtain. The improved suspension and mode of applying a 
“directive force” to the coil, as well as the means of discharging 
the ink by the vibration of the siphon which Dr. Muirhead 
patented in 1893, have made it somewhat better fitted for the 
purpose. 

Te his first patents for a relay on the principle of the recorder 
(Nos, 516 and 7,525, 1899) Dr. Muirhead utilised these earlier inven- 
tions, namely, the new suspension for the coil, the vibration of the 
siphon or index, and the inductance shunt for curbing the signals, 
in order to secure firm local contacts. With a sensitive relay 
where the force making and breaking the local contacts is feeble, 
the contact pieces are apt to stick together, as electricians know, 
and to prevent this adhesion, or “ stiction,” as it is called, Mr. 
Cromwell F, Varley in 1862, and his brothers, Messra. Cornelius 


and Samuel A. Varley in 1866, patented the device of keeping the 


contact stops in rotation. This principle of moving contacts is not 
easy to apply on a delicate relay, but a number of successful 
adaptations, likely to be useful in other scientific apparatus, have 
been contrived by Dr. Muirhead for the recorder. 

In his “ jockey tongue " relay, an early form of the instrument, 
for example, the tongue or contact lever is kept vibrating between 
two stops, which are the terminals of the local or transmitting 
bat The moving parts of this relay are shown in fig. 3, where 
C is the Signal coil, with the magnets removed, R, R are two reins 
or filaments from the coil, tightened by the springs 8, 8, and giving 
directive force to the coil. A second or smaller coil, c, is actuated 
from the signal ooil, C, by two short fibres from the springs s, s, of 
which only one, f, can be seen. A jockey tongue, T, adjustable by 
the spring and milled head h, is mounted on the spindle of the 
coil c, and is made to vibrate between the limiting stops L, L, by means 

an intermittent or alternating current sent through one or the 
other coil. The tongue is connected to the line or cable, and the 
stops to the poles of the local battery. Although the tongue is 
always in a tremor between the stops, the contacts are so rapid that 
any little current which gets into the cable is quickly absorbed, and 
it is only when the tongue has a bias, or is pressed for a time against 
one or the other stop by the movement of the signal coil, that signal 
currents are zent into the cable. 


The vibration of the jockey tongue between the stops is, how- 
_@ver, not merely to prevent stiction. It has the still more 
important function of bringing the tongue back to zero. 

Another novel plan for correcting the shifting sero is described 
in the same patents. It consists of a derived circuit, possessing 
retardation, which taps a portion of the outgoing current from the 
line battery, or a separate local battery, and sends it through a 
special winding on the signal coil. This derived current, or “‘ over- 
flow " circuit, as he calls it, being always of opposite polarity to the 
signal current in the coil, and of sufficient strength for the purpose, 


^ tends to urge the coil back to zero. 
On very long cables the successive signals of one polarity lose . 


their' distinction (see p, fig. 1) and coalesce into a single wave. 
Such a long deflection of the signal coil actually represents three 
separate signal currents at the transmitting end of the cable, and in 
relaying it. the local battery must send three short currents instead 


- 


of one long current into the next cable. To this end Dr. Muirhead 
and Mr. H. A. C. Saunders, in 1881, patented (No. 1,624) an elec- 
trical method of splitting up such long waves into the correspond- 
ing number of short eignals when relaying them. M. Louis Maiche, 
in his patent (No. 9,846, 1886), has given a mechanical apparatus for 
doing the like. The retarding “ overflow " device just mentioned also 
enabled Dr. Muirhead to accomplish it in more than one way by 
means of his artificial cable, or a combination of condensers and 
resistance, or self-induction coils. 

In 1899 a “jockey tongue " relay, with an “ overflow” circuit, 
was installed at Malta. Fig. 4 isa diagram of it, where c is the 
receiving condenser, R the signal coil of the relay between the 
poles, N s, of its magnets, and E the earth. An inductance shunt, 1, 
isconnected across the condenser and receiver to earth, and an 
ordinary resistance, or non-inductive shunt, 7, across the condenser, 
The second coil of the relay, B’, between the magnete, N’ 8“, ig 


actuated from the signal coil, n, by the arrangement shown in fig, 3, 


and is vibrated by the current from an alternator, 4, flowing 


through it. The jockey tongue vibrates with it between the ter- 


minals of the local battery, and is connected to the following 
cable through a condenser c, shu nted by a resistance 7, with an 
inductance coil 1 to earth. 

There is also an “overflow” circuit from the tongue through a 


section of artificial line, a L, and the signal coil to earth. This 


" overflow," combined with the inductive Bhunt, has the effect of 
curbing the coil, overcoming the variable zero, and giving a neat, 
" square ” form to the signals. 


After these different steps in the progress of the rel&y, Dr. Muir- 


head took along stride forward. The cumbersome retardation or 
“overflow " circuit to curb the movements of the signal coil, and 


the elaborate contrivances for splitting up the prolonged waves into 


short signals on the local circuit, were discarded. The relay, 
delivered from these complicated accretions, a source of trouble in 


Practice, became very simple, workable and fit, Je achieved this 


great reform by a new form of tranamission. 
When a long cable is worked at a high speed the waves repre- 


senting signal currents are, as we have seen from fig. 1, sluggish and ` 


indefinite. Separate signals of each letter, which ought to appear 
as ripples, are obliterated, and the zero line between them is not 


straight. Dr. Muirhead sharpens the signals and straightens the 


zero line, as in the specimens, fig. 5, received at Porthcurnow, 


‘England, ail the way from St. Helens, on the West Coast of Africa, 


with a single relay at St. Vincent repeating 86 letters a minute. The 
K B is about 51 for the Porthcurnow to St. Vincent and about 61 for 
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St. Vincent to St. Helena section.. This is done by providing a 
complete conductive circuit from the earth at the sending end of the 
cable to the earth at the receiving end. The arrangement is shown 
in fig.6, where c is the sending condenser, shunted with a low resist- 


* 


T* 


Fra. 6. 


ance, r, adjusted to give the right amount of deflection to the 
signals at the receiving end; c“ is the receiving condenser shunted 
with a high resistance, “'; 1 is an inductance by-pass or shunt to 
earth E, which, by its high self-inductance and low resistance, drains 
away the ground current from the cable, and gives a straight zero 
line, but allows the signals to charge the condenser and deflect the 


receiver, B, producing the shapely or “square signals, as they are 
called by operators, 


( To be continued.) 


NEW PATENTS, 1902. 


Cempile d expressly for this journal by W. P. TuoupsoN & Co., Electrica] Patent 
Agents, 922, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


— 


£0,097. “ Improvements in storage batteries.“ W. O. Reorrn. September 
15th. 


90,112. “A method of winding electric machines.“ H. Rorrensenc. Sep- 
tember L5th. 


20,168. “Improvements in, or relating to, electrical induction or sparking 
coils.” F. H. HALL. September 16th. 


20,199. ‘Improvements in or connected with the construction of electric arc 
lamps.” J. BrocKix. September 16th. 


20,206. ‘Improvements in switches for starting and controlling electric 
motors." J. Eck. September 16th. 


20.230. “Improvements in electric switch signals," C.P. Bass and T. B. 
West. September l6th. (Complete.) 


20,231. “Improvements in selective calls for telephones and telegraphs.” . 


W. PALMER, JUNa and A. MCCLINTOCK. September 16th. 


20,240. “Improvements in electric conduit railways or tramways.” R.A, 
HapbriELD and D. GALBRAITH. September 16th. 


90,259. “An improved electric hand-amp for use on railways, tramways, 
ships, and other places for signalling." V. Cox Nxon. September 17th. 


20,265. ‘Improvements in or applicable to trolley poles of electrically- 
propelled vehicles." A. LUMBERS. September 17th. 


20,280. '' Electrical insulator.” M. HanLor, September lth. (Complete.) 


20,289. ''Improvements in telephone systems.“ D. Macapiz, September 
17th. (Complete.) 


20,323. "Improvements in and relating to electric switches." L. B. Copp, 
Beptember 17th. 


90,324. "Improvements in protecting irons for electric cables.” L. 
MANNSTAEDT. September 18th. (Complete.) 


20,340. ‘Improvements in the form and construction of wire used for the 
transmission of electrical energy.“ I. HorkiNsoN, September 18th. 

20,375. “An improvement in telephonic microphone  trapamijtters."' 
O. Imnay. (W. E. Knorr, Brazil.) September 18th, 

20,425. ‘Improvements in or in connection with cut-outs for overhead elec- 

tric traction or trolley wires.“ W.TowLen. September 19th.|, 


20,426. Improved portable testing and comparing instrument for electric 
incaudescent lamps.“ A. McCaNDLisH. September 19th. 


20,494. “Improvements in electric car trolleys.” J. W. KNow Lis, Septem- 
ber 19th. 


20,415. “Improvements in terminals for electric wires." THE WOLSELEY 
TOOL AND Motor Car Co., LTD., and H. Austin. September 19th, 


20, 446. Quick break chopper-switch for high voltege currents, with auto- 
matic spark extinguisher.” U. VoLKMANN. September lyth. (Complete) 
00,461. '" Improvements in detachable connections fcr use in electric lighting 
and heating.“ A. P. LUNDBERG and G. C. LUNDBERG. September 19th. (Com- 
lete.) 
ii 90,4*3. “Improvements in electric safety fuses.” 
September 19th. 
90,502. “ Automatically operated points and cable connections for main 
juuctions of electric tramways ard the like.“ C. G. Goorn. September 19th. 
20,552. “Improvements in electiicswitches." I. G. WATERMAN. September 
29th. (Complete.) 
90,553. ‘Improvements in electro-magnetic valve controlling apparatus.“ 
I. G. WATERMAN. September 20th. (Complete.) 
20,555. *' Improvements in electro-magnets.” I. G. WATERMAN. September 
20t u. (Complete.) 


20,556. “Improvements in electro-magnetic valve- controlling apparatus.“ 
1. G. WATERMAN. September 20th. (Com} lete.) 


20,571. '* Improvements in and connected with alternate current motors.“ 
V. A. Fynn. September 20th. 


20,572. Improvement in or connected with alternate current motors.“ 
V. A. Fyxx. September 20th. 


20,579. Improvements in or connected with electro-magnetic clutches or 
couplings.” V. A. FYNN. September 20th. 


20,547, '"Impro:ements in safety arrangements for use in electrio motor end 
other circuits.” THe JOHNSON LUNDELL ELECTRIC Tracrion COMPANY, 
Lixvtrep. (R. Lunde!!, Uni ed States.) September 20th. 


O. L. Peano and F. Dew, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 322, High Holborn, W.C., and at Liverpool, price, post free, 94 
(in stamps). | 


13,866. ‘improvements in and relating te the eleotredes of accumulators 
manufacture thereof.” R. W. James. Dated J uly 80th, 1900. Relates "M 


manufacture of electrodes which consist of & central supporting core e 
in active material. 


13,766. ''improvemocts in automatic electric Meek ms for raliroads." 
Shosoraft and C. E. Gardiner. Dated July 81st, 1900. lates to signalling, Pa 
between trains; semaphore signals, The semaphore signals are operated 
automatically, being put io danger at both ends of a block section when a 


grain enters that section, and to “safety” when the train leaves the section. 
Claims. 


13,006. “improvements iu inculating supports fer electrical " 
8. Wright. (C. Aalberg, U.S.A.) Dated August ist, 1900. Relates to the con. 
struction of supports and insulators for conductors, especially at the back of 
telephone awitchboards. The insulators are provided with central openings, 
and have annular recesses and projections. 80 as to allow of being assembled on 
a bolt. The conductors are held in position in the lateral grooves where two 
insulators are placed tide by side. The brackets aro arranged with bosses to 
fit into the underside of the insulators. 8 claims. 


13,810. ''imprevemente in and ooanested with trolleys’ fer  electrio tractics 
having three wires for three-phase or other currents.” H. Gerard. Dated Augus: 
Ist, 1900. Relates to electric railways and tramways with single or triphase 
currents on overhead or underground conductors. Conductors: Three wires 
are held at the points of an equilateral triangle, al] being insulated if three. 
phase currents are used, or one wire may be uninsulated to serve as a guide, 
The wires may carried overhead or in a conduit. Collectors: A fonr. 
wheeled frame rane on the two bottom wires and a spring-pressed arm carries 
a fifth wheel bearing under the top wire. The wheels on the two sides are ins. 


lated from each other and from the top wheel, and are connected by leadsto the 
vehicle motors. g claims. 


13,811, “improvements in or relating to contact boxes for electrie railways and 
tramways.” H.T. Hililecher, Dated August Ist, 1X0. Relates to electric rail- 


ways and tramways on a road contact system with switches operated by mag- 
nets on thevehicle. 8 claims. 


13,818. ''improvements in or connected with storage batteries." W. 0. Roeper. 
Da:ed August Ist, 1900. The connecticn of a set of plates of one polarity to s 
common conducting bar as so arranged that they can be readily separated from 


one another to enable them to be straightened or otherwise repaired, and s) 
that corrosion is prevented. 5 claims. : 


13,820. “improvements in or relating ta starting switohes and automatic cs. 
troitors of electre-motors." E. F. May and P. H. Bastie. Dated August lst, 1000. 
A starting switch for motors is so arranged that the handle may be remored 
directly to it» stop, but the resistances are only cut out slowly. A locking 
arrangement is provided, which is released in case of a under or overlotd, anda 
spring return the switch to the “off” position. ^7 claims. 


13,839. ''Improvements in glow bedies for electrolytic incandescent lum." 


B. M. Drake and Nernst Electrio Light, Limited. Dated August 2nd, Jb. l 


Filaments are made from paste of refractory material, of flat, oval, rectan- 
gular, star or pinion section in order to bave surtaces larger in proportion to 


their surface areas, They are hardened by a passage through an electric are. 
2 claims. 


13,860. “Improvements in controllers for electric motors." T. T. Pekin. 
Dated August 2nd. 1900. Motor controllers are fitted with blow-out 
magnets with specially arranged shields between the contacts. One pole-jiece 
is connected to the cores of the magnets by arms, snd the back of the casing 
forms the other pole-piece. Refractory plates are arranged around the drum. 
Between the contact-tingers are fitted shields secured to the p'ates. In the 
shields are embedded steel plates. One plate being brought near the pcle-piece 
and another plate near the back of the casing. These plates direct the flow of 
magnetic flux, and blow out the are. The reversing switches and the drums 
are connected by interlocking mechanism as usual. 2claim. 


13,873. “improvements in eleotrie switches." G. H. Whittingham. Dated 
August 2nd, 1900. A rod to which the bridging contacts are indirectly 
connected is normally held in its lowest position by a weight. When an 
electro-magnet is energised, the lower end of its armature engages wilh & cor 
Stantly rotating pinion, and the rod ie raised to separate the contacts. The 
armature is normally held away from the magnet by a spring plunger. The 
contacts are carried by a framework embracing the rod, and a spring is inter 
posed between one of the cross-pieces and a collar. 4 claims. 


13,874. "Improvements iw automatic electric olreuft controllers.” 6. h. 
Whittingham. Dated August end, 1900. Relates to automatic circuit controllers 
more particularly for opening or closing the circuit of an electric motor driving 


an air or gas compressor when the pressure of the air or gas reaches a ceruin 
higher or lower limit. 8 claims. 


13,892. ‘Heating bodies for exciting electrical imsandaccence bodies made cl 
second-elase conductors.” V. F. Fenny. (Algemene Elektricitats Gesssitebttt) 
Dated August 2nd, 1900. Auxiliary heaters for incandescence bodies are made 
by winding platinum, nickel or other wire on thin rods of kaolin porcelain, 


AEREN fireclay or other fire-proof material, and the rods are formed into coils. 
claims, 


13,901. ‘improvements im electrica! demand indieaters," A. Wright, J. R 
Dick and Reason Manufeoturing Company. Dated August 2nd, 1900. A maximum 
indicator consists of a strip of wire tube, or other body of iron, copper or other 
material, and an acid or other liquid capable of attacking it, the strip being 
moved to theliquid or the liquid moved to the strip; by the action of the 
meter, the extent of such movement being subsequently shown by the length o! 
strip dissolved or corroded, or the loss or gain of weight of the strip or the 
liquid. The materials are perfectly such that a litule time is necessary for the 
attack to have much effect, The invention may be applied to any kind o! 
electric meter having a moving part, for example, those described in Specifics: 


tions No. 583, 4.p..1898; No. 5,451, a.p. 1895; No. 3,109, a.p. 1896; and No. 10,498, 
A.D. 1898. 2 claims. 


13,961 "'improvements relating te electrio maties er f » J. Wels 
Dated August 8rd, 1900. A resistance furnace applicable for use in dentist? 
consists of a mufte having a flanged mouth and wound with platinum wire 
which is heated by passage of currents. The mufe is placed in a somewbu 
larger space in a casing formed in halvesto permit access to the beating wire, 


but held together for use bya frame and clamping screw; one half carries 
terminals. 1 claim. 


18,062. ‘“‘imprevements in slestrie signal ; iste systems for telephosh 
systeme.” C. A. Jensen. (Yurgae Siguaiphone Manal Ce.) Dated Augus 
9rd, 1900. Relates to automatically signalling the number of a station on sn 


exchange and recording the same when the subscriber has taken the receiver 
off the hook. 2 claims. 


13,970. “improvements in armatures for dysamo-electrio machines.” pia 
Thomson-Heuston Company. (C. P. Stelametz, U.S.A.) Dated Augort brd. n . 
To obtain a large starting torque and high efficiency under normal load, the 
armature, or induced member of an induction motor, is provided with two 7 
more independent windinge, one at least of which is of the equirrel-cage type à 
and of comparatively high resistance. At starting, only the squirrel-coF 
winding is closed; but, as the motor gathers speed, the otber windings JH 
successively closed. Part of a toothed armature having the condootors 0 5 
distributed winding inserted between the teeth and bars of a squirrel cage e 
ing embedded in grooves at the ends of the teeth, so as to be in close inducti 
relation to the inducing winding. '7 claims, 
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TROLLEY CAR ACCIDENTS. 


THE increasing frequency of electric tramcar accidents in 


various parts of the provinces is to be deplored, and calls 


for serious consideration. This is so not because of any 
possibility of the progress of electric tramway traction being 
impeded ; the necessity for electric cars is too widely recog- 
nised and appreciated now, for confidence in this system of 
travel to be easily shaken, and nothing—not even the 
enthusiastic propositions and arguments and great ideas of 
automobilists—is likely to stop the equipment of thousands 
of miles more of trolley line, with here and there some 
sections of surface contacts, conduits, and perhaps other 
But the recent accidents are especially regrettable 
in that they were, or ought to have been, preventable. 
Pending the publication of the reports of the Board of Trade 
inquiries at Glasgow and Devonport, it is impossible to 
ascribe the actual cause or to justly allot blame in the matter, 
but it would seem that the brake equipments are less responsible 
than the human factor. Questions must necessarily arise as 
to how far the slipper brake is equal to the very exceptional 
conditions which are set up by a motorman, from some 


cause or other, allowing his car to get beyond control on a 


steep incline bottomed by an awkward curve. There could 


be few more favourable spots for disasters, and corre- 


spondingly stringent regulations and efficient apparatus must 
be adopted with a view t» nullifying, or, at any rate, 
minimising the effects of human error, | 

It appears that on the occasion of one of tbe Devonport 
accidents—that of “June 3rd, happily unattended by fatal 
injuries—the driver was teaching a “new hand" who 
improperly applied the brake and then released it suddenly, 
thus causing the car to attain so high a speed that it could not 
negotiate the curve, but overturned instead. The “new 
hand” here, seems to have been allowed too much latitude at 
this admittedly awkward part of the line. The accident 
of Saturday, September 27th, recorded briefly in our last 
issue, is thought by the chief constable and the Corporation 
electrical ergineer to bé due to the car running away 
through the absence of sand to prevent the wheels from 
slipping.” The verdict of the jury at the inquest blames the 
insufficient instruction and “ignorance” of the driver. It 
will be interesting to see what the Board of Trade Report 
(Major J. W. Pringle) has to say on these points. 

Considering the enormous traffic carried over electric 
tramlines, the loss of life on English systems is small indeed, 
but every possible step should be taken to prevent even this 
loss. In this connection the contribution which we publish 
to-day from the pen of Mr. H. B. Phillimore, on “ Tram- 
car Driving,” will, we think, be read with interest by 
tramway managers and employés as well as by those 


interested in car-building and electrical equipments. 


We have become pretty well used to hearing of car 
disasters in the States, where there are from ten to fiftcen 
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times as many miles of track as we have in these islands. 
Our New York namesake has recently been urging 
tramway organisations over there to do their level best 
to protect the public, before the Legislature comes along 
with imperative excessive action, as it is wont to do occasion- 
ally in such matters. This suggestion presumably refers to the 
inefficient brakes—and sometimes no brake at all, save the 
primitive hand appliance—adopted on too many American 
street car lines. Our contemporary says among other 
things :— | 


The too frequent occurrence of accidents on electric roads has 
recently provoked some severe criticism of the trolley systems. 
However much this may be deserved, the blame should be put 
where it belongs, and not on the method of transportation. These 
alleged abuses are not due to the method of propelling the cars, but 
to the manner of operating the road. .. Such abuses as are 
charged can be corrected by legislation, but this ought not to be 
necessary, for legislative action may be carried too far and really 
injare the roads. All the necessary precautions for the protection 
of the public should be adopted by the mansgements of the roads 
on their own initiative, and the soouer this is realised the better. 


In this country the Board of Trade is not lacking in the 
attention which it gives to the braking appliance question, 
and being in possession of a more or less intimate know- 


" ledge of the devices on the market, and their respective 


- 


merits, it may be trusted to deal with the matter as the cir- 
cumstances require, That some appliance more powerful, 
more certain, and especially more rapid in operation, than the 
hand-brake is indispensable, needs no demonstration, and the 
cost of providing such must not be allowed to delay its 
provision. l'or that matter it should not be forgotten that, 
aparb from the actual personal injuries caused by these 
regrettable occurrences, considerable loss ensues to the tram- 
ways, both on the score of compensation to the victims, and 
by loss of traffic owing to the evil impression conveyed to 
the minds of would-be passengers; so that from every point 
of view, the use of efficient brakes is advantageous and 
urgently necessary. 


Tux article on this subject, which is 
concluded in this issue, will, we hope, be 
read with interest by both teachers and 
taught—to one or both of which categories every man who 
claims the title of engineer must belong—as setting forth 
the views of one of the younger members of the electrical 
engineering profession. 

While we are pleased to afford “A Student" the 
opportunity of stating his case, we are by no means in 
agreement with all of his conclusions. In the first 
place, our contributor complains that students have 
to learn just what their teachers choose to teach them. 
In this we fail to see a difficulty; the very first 
lesson to be acquired—one of Nature's own—is the necessity 
of discipline and order, and how could these be attained if 
every student, following the dictates of his particular taste 
or fancy, were to choose his own subject of investigation ? 
Experience is essential to indicate the best course of study 
and the best methods of pursuing it. An engineering 
training must cover many branches of knowledge if it is 
to be worthy of the name—preserve us from the man of 
one subject and one idea! Breadth of view, the ability to 
examine a question from many standpoints, can only be 
acquired by the study of many subjects. A more inappro- 
priate example to the contrary could hardly have been chosen 
than that of the medical curriculum, with its excursions into 
botany, zoology, chemistry and physics, mechanics and dog- 
Latin—the last named the only worthless subject of them all. 


The Difticulties 
of Students. 


By a curious inconsistency, the making of a joint is 
objected to, while the actual construction of a dynamo or 
other electrical apparatus is applauded! Yet how many 
engineers, after their college training, expect to wind arma- 
tures and build up commutators with their own hands? 
Or even to sce these things done ? 


By all means let every electrical engineer in embryo 
acquire à sound knowledge of the construction of dynamos 
and alternators—the foundation of the industry—by working 
with them, testing them in various ways, preparing designs 
and drawings, &c., as is already done in our best colleges, 
and has been for many years past; the actual con- 
struction of such machines in our colleges, however, 
is not only useless, but impossible Our Student“ 
admits that such a course would be expensive, and wealth is 


not the strongest point in our system of technical education; 


a vast increase in staff and equipment would be required to 
carry out the scheme. But the point is this—70 one wanls 
neuly-fledyed dynamo designers of this type. What our 
friend really asks for is erperienre, a thing which cannot be 
acquired in a college. The purpose of a real system of 
education is to train men to int, so that, when they have 
the opportunity of gaining experience (after they leave 
college), they will be able to take the fullest possible 
advantage of it. They must inevitably be content to spend 
a few years at least in subordinate positions—in point of 
fact, the great majority must spend their lives in such—and 
then will be their chance of obtaining experience, with the 
aid of their previous training in principles and common 
sense, which enables them to understand what they see, and 
to draw correct deductions therefrom. 


The ability to “hunt up and adapt" recorded experi- 
ence and facts is a priceless gift; but this cannot be 
taught—here, again, it is the fruit of experience. 

Our contributor is critical of lecturers, and, we fear, with 
only too much reason ; but we cannot admire his method of 
waiting till a lecture is nearly over without taking notes— 
in the hope that a sort cf “ essential extract“ will be served 
up hot at the end of it, to save him trouble. Many 


lecturers, alas! merely waste their own time and that of their 


students by pouring out upon the latter a torrent of wordsand 
symbols without a moment’s pause. A good lecturer pro- 
ceeds ever slowly—festina lente might well be his motto. 
A moderate dose of knowledge, thoroughly driven home (bat 
not by vain and endless repetitions) is worth a dozen 
harangues. Another point—the “lecturer,” who literally 
reads his lecture, is drawing his salary on false pretences. 
He is worse than useless. On these points we are in hearty 
agrcement with * A Student.” | 


We sympathise with him also in his criticism of un- 
practical mathematical instruction. Of what use is the 
caleulus to men who, in their third year, cannot tell whether 
the result of a simple practical problem is in pounds or 
poundals ? And why are they taught to use those pedantic 
units—in the class-room? They merely lead to confusion. 
Not only is the case just quoted a fact, but at the same place 


one of our best technical schoole—the simplest practical 


problems in acceleration were insoluble to the majority, 
who could, however, differentiate and integrate book 
problems with facility. We do not for a moment 
decry the teaching of practical mathematics; it is 
the lack of this—the teaching of mere ornamental 
mathematical gymnastics—that we deplore. No wonder 
students learn to hate the name of mathematics when they 
are so misled. , | 

In conclusion, let not * A Student" think that we wish 
to severely criticise his views. True, we are in many points 


at variance with him; but we, with him, seek only to Pro- 


mote the cause of real technical training. 
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“THE employer must pay more Wages, 


Wages and | 
the employed must do more work." Thus 


Work. 


a ]« ndon daily gives forth the opinion of American labour 


exp rts who have been investigating conditions over here. 


There is some truth—a good deal of truth—in what the © 


mticle urges, though it is more or less tinged with 
iovorance of the purchasing power of wages here as com- 
pared with America. That the working man of Britain does 


nop do as much work as can justly be required of 


li'm, is, we think, a generally true statement. Thousands 


o men literally loaf along, doing a minimum of 


work. There can be no doubt that many employers 
could afford to increase wages very largely if they could 
get their men to do a decently fair day’s work for the money. 
A fair day’s work might very easily produce double, treble, 
and often quadruple, the present output, without overtaxing 


the worker. Any man could easily lay four times the bricks - 


laid by a London bricklayer, for example, and numerous 
other examples might be given. There is no call for men 
to work themselves to death. Indeed, it is probable that far 
more working men die of sheer ennui than of overwork. 
It is small wonder they are so glad when the bell rings, for 
it isdull work loafing by order from the Union, when there 
is work to hand waiting. It is said that one never sees 
an old workman in America. Americans will have it that 
they have all “made their pile” and retired; but they 
cannot all have become millionaires, and it is to be feared 
that many of them have retired underground. In plain 
language, the American workman is worked to death 
young. We should like to suggest that some of our soundest 
and best employers shonld make the experiment of having 
civilised, clean and tidy workshops, and sbould refuse 
employment to any but a superior class of workmen, 
carefully eschewing tbat brand which out of an earnings of 
45 or 50 shillings a week, sends home 15s. to the wife and 


six children, and squanders the remainder in drink. This type 


is common; why encourage it? Much of the article before 
us is of the overdrawn style, as though America 
were a Paradise, and had no slums and no badly- 
paid workers; whereas, perhaps, no such misery exists 
as can be found in American cities and in American coal 
mining districts, Good fortune is as widely and unequally dis- 
tributed there as elsewhere. It is very doubtful if the 
American people as & mass are so particularly well off. A 


few trustmongers seem to hold the bulk, and the workers 


work long hours to manufacture a few rich men.. It would 
be a good thing for the physical future of the 
people if the British worker did a little more and the 
American worked to live, and did not live simply to work. 


Common-gense in 
Mathematica] 
SA Association, when the combined Sections 
A and L (Mathematical and Physical Science and Educa- 
tional Science) considered the B.A. Committee’s report on 
the teaching of mathematica, together with a very similar 
report drawn up by a committee appointed by the Mathe- 
matical Association. In all fundamental matters these two 
reports are identical ; they insist that radical changes must 
be made in methods of teaching and of examining, and they 
assert that the time is ripe for such changes. The changes 
they require are in tbe directions of simplicity and common 


renee, for they justly hold up to scorn the artificial difficulties, - 


and the purely conventional methods of solving such diffi- 
culties, Which reign in so many schoolrooms. For some 
curious reason, connected perhaps with attempts to stan- 


A LIVELY discussion took place at one : 
of the recent meetings of the British - 


dardise or systematise school routine and to make the 
examiner’s post an easier one, many masters teach arithmetic, 
Euclid, or its substitute, and algebra, as three entirely separate 
subjects, as unrelated one to another as Greek, chemistry, and 
calisthenics ; and they cultivate, or fail to suppress, among 
their pupils,a spirit according to which a boy is thought . 
to be doing something almost dishonourable — akin to 
“cribbing "—if he proposes to solve a problem in one subject 
by methods belonging to another. For example, ** prove that 
(a ＋ b) = a? + 24 b + b?” is perfectly simple to under- 
stand by algebra; but the similar proposition in euclid, even 
apart from the complicated language in which it is expressed, 
is sufficiently obscure to disgust any lad of robust health who — 
loves the playground—and it is not immoral to attract rather . 
than to drive a boy to his studies. 

Again, boys are taught to extract cube roots by arith- . 
metical processes in a way that no self-respecting adult 
would adopt ; a way that inculcates contempt for time and 
money (7e. the price of manuscript paper) On what 
ground, we wonder, are logarithmic tables so often put on 
the pedagogue's Index ? The reports drawn up by the 
two committees mentioned above, accordingly argue in favour 
of utility in mathematical work, that problems shall be 
solved by the easiest and most direct methods, that actual 
measurements may be made, that arithmetical operations 
shall be shortened, and that the degree of accuracy possible 
of attainment in practice shall be recognized in schools by 
limiting calculations toa Jast significant figure. An instance 
of the absurdity to which the absolute accuracy of arith- 
metical calculation sometimes leads in everyday life, may 
occasionally be seen in analysts’ reports, when a man returns 
the percentage of a certain ingredient in a particular material 
with a decimal of half-a-dozen figures, forgetting all the 
time that his analytical processes involve errors perhaps 
reaching to the first place on the right of the point. 

lt is a healthy sign of the times that our professors and 
examiners are so busy condemning and revising their 
methods; but it is not equally healthy to observe the 
attitude of the general public and our professional 
politicians, There is an Education Rill” before 
the community which is being discussed by Tom, Dick, and 
Harry with appalling loquacity. We do not profess to be 
skilled in political matters, but so far as we have been able 
to understand the flood of oratory which is being poured 
out day after day, the majority of our speakers care very 
little whether the Bill, as it stands, or with the modifications 
they suggest incorporated into it, is likely to prove of 
benefit to the country at large by improving our faulty 
educational arrangements — arrangements tbey unite in 
admitting to be faulty. The Bill, each speaker seems to 
assert, will develop into a good Act or a bad Act, simply as 
its provisions help, or fail to help, every growing boy and 
girl to cry aloud, with bigotry and precision, the Shibboleths 
which distinguish, with microscopic differences, the beautiful 
creed of the speaker from the erroneous doctrines held and 
promulgated by all his friends and neighbours almost without 
exception. ` 


Municipal Ownership: An American View.—Our 
New York namesake recently said :—'' Probably there is no city of 
between 10,000 and 100,000 inhabitants which has not already 
undergone at least one period of agitation in favour of municipal 
ownership of electric lighting plants. Just why this particular 
business has been seized upon for the exploitation of socialistic 
theories is hard to find out. The majority of aldermen and 
councillors understand tbe grocery business, or think they do, and 
it would seem that this widespread, necessary and important branch 
of trade might claim tbeir attention rather than electric lighting, 
which tbey know nothing about and which bas the further diead van- 
tage of beingf a businers requiring very expert management." | 
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ELECTRO-METALLURGICAL PROBLEMS.—II. 


- 


: By ALEO. A. BBADLE, A. LE. k., F. O. 8. 


LEAD. 


MANY minerais contain lead in more or less quantity, but by 
far the most important source of the metal is galena (Pb, S); 
next in importance come cerussite (Pb CO,), and pyromor- 
phite ((3 Pb, P,O,) + Pb Cl). 

Galena is generally associated with quartz and calespar, 
and with small quantities of copper, bismuth, zinc, iron, 
antimony, and arsenic sulphides, and invariably contains 
some silver, and often gold. 

The ordinary reduction of lead from galena is fairly simple 
in principle, involving but two operations—(1) roasting to 
convert part into sulphate and oxide, and leave a part un- 
changed; (2) heating without access of air, which causes 
the oxidised portion to react with the sulphide, forming sul- 
phurons acid and metallic lead. The two operations are 
conducted in one reverheratory furnace, by first allowing the 
air free access to the charge, and then excluding it. It is 
also reduced by melting in a blast furnace with metallic iron, 
or with a charge which would otherwise yield iron. 

The lead has now to be refined and softened by exposure 
to air in a refining furnace, whereby antimony, copper, iron, 
&c., and some of the lead are oxidised, together forming a 
dross, which is removed. 

The extreme purity to which it is necessary to bring lead, 
in order to make it a really marketable product, however, 
renders the operations of smelting and refining very intricate. 


The finished product must contain considerably over 99 per. 


cent. of lead, the impurities usually being traces of every- 
thing contained in the original minerals used. 

The whole of the original silver and gold are contained 
in the smelted lead, and have to be extracted either by the 
Pattinson process, or by Parke’s process. The former consists 
in melting the lead in pots, and allowing it to crystallise by 
cooling, the crystals of pure lead being removed, and the 
operation repeated through a series of pote. The argenti- 
ferous lead ultimately collected at one end of the series is 
cupelled for the silver. Parke’s process consists in stirring 
the molten lead with molten zinc, and allowing the mixture 
to separate. The whole of the silver passes into the zinc, 
which is ultimately distilled in iron retorts, the noble metals 
being left in the residue from the distillation. 

An elcctrolytic process to compete with these methods has 
to produce pnre metallic lead and silver in a more direct way. 
The noble metals, and some of the impurities, being electro- 
negative to lead, might be removed first, the iron and copper 
being electro-positive, might remain unreduced. 

Many suggestions, based upon widely different principles, 
have been made in this direction. The first type is tbat in 
which the ore is dissolved by partial or chloridising roasting 
and treatment with water, or a solution of an alkaline salt 
capable of forming a double salt with the lead. The solu- 
tion is then electrolysed. Any such process, however, involves 
the difficulty of making a coberent deposit on the cathode, 
and no satisfactory method of so doing has yet been devised. 
Further suggestions have been made to use the galena as an 
anode in a soluble salt, such as the chloride or better nitrate 
of lead, or & plumbate of soda. In the former the lead is 
dissolved, and most of the sulpbur left behind; in the latter 
‘most of the sulphur becomes oxidised, but the anodes crumble, 
and the lead is deposited as a sponge. 

Lyte has suggested converting the lead into chloride, and 
then electrolysing the fused chloride, obtaining first the silver 
and then the lead. This suggestion is an important one, 
aud the question of obtaining the lead and silver as fused 
chlorides is disenssed later. l 

When fused lead chloride is electrolysed, any silver or gold 
present is practically all deposited with the first portions of 
the lead, the subsequent deposit consisting of pure lead. The 
chloride fuses very easily at 262° C., and does not volatilise 
until a higher temperatnre is reached, although it fumer 
when air is allowed free access to its molten surface. It is 
almost entirely dehydrated by heat, and can be contained in 
iron vessels which become coated with lead, and but slowly 
eaten away hy reducing and alloying with the lead. Carbon 


anodes and iron cathodes answer, but, to avoid the produ- 
tion of lead ** fume," a molten lead cathode serves best. 
Several processes have been devised for the refining f 


lead by electrolysis in solution and in fused chloride, Intle 


Keith process, which was used for some time in the Unite 
States, the crude lead is cast into plates which are used ;: 
anodes in an acetate solution; the anode slime containin, 
arsenic, antimony, silver, gold, copper and iron, is treated 


for the recovery of the precious metals, and the spongy lead, 


which has been collected from the cathodes, is pressed into 
cakes and melted down; 8,000 amperes were used for the 
deposition of 684 lbs. per hour. Tommasi replaces the 
acetate of lead by a double acetate of lead and an alkali 
metal A weak point in these processes is, that spongy lead 
produces much dross in melting down, which dross has to 
be again reduced. Borchers has thus devised a process in 
which fused basic lead chloride i& used, the melted lead run- 
ning over a series of iron steps being used as the anode, and 
the pure lead is deposited on to an iron cathode. At 
moderately low current densities the bismuth remains in- 
soluble, and the electro-positive metals are not deposited. 

The electrolysis of fused salts presents several advan- 
tages; the voltage is low, conductivity of electrolyte low, cur- 
rent density extremely high, current efficiency under suitable 
conditions is good, and the lead can be cast directly into 
marketable ingots; moreover, it enables the precious metals 
to be separated before the reduction of the lead is started, so 
that this means of reduction seems to promise well, and the 
obtaining of chloride direct from the ore would seem to 
deserve the most attention. 
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TRAM CAR DRIVING. 
By H. B. PHILLIMORE. 


WiTH the advance of electric trams we have had many 
examples of a car getting beyond the control of the driver, 
and accidents resulting of a more or less serious nature. 
Some have necessitated an official inquiry : in the majority 
of cases nothing more serious has occurred than a damaged 
panel, or a shock to the nerves of the passengers. But 
even these are of serious consequence, for our cars will not be 
a success or pay as they ought, unless we obtain the entire. 
confidence of the public. 

Probably in the future many of these accidents will be 
averted by our being able to give the driver more in- 
stantaneous command over his car. 

Meanwhile, we must make the utmost of the means of 
control at present provided. This we are not doing solong 
as drivers are to be seen in some of our Jarge towns who have 
to look at their controller, or who ring their gong with their 
right foot. 

A great deal could be done towards ensuring public safety 
by more careful training and more efficient supervision than 
prevails in some places, 

And there is another direction in which more trouble 
might be expended ; namely, in the designing of the front 
platform, and in the arrangement of the various means pro- 
vided for controlling the car. There are usually six handles 
and pedals to be manipulated :— | 

1. Controller handle for regulating power. 

. Emergency brake and reversing lever. 

. Gong pedal. 

. Hand-brake lever. 

. Hand-brake ratchet pawl. 
. Sandbox pedal or 1 | 

These are arranged to be worked as follows :— 

1. By the left hand. 

3. By the left foot. 

4. By the right hand. 

5. By the toe of right foot. 

6. By the heel of right foot. | 

No. 2 is worked by the left hand for reversing, and the right 
for the emergency brake. — | , 

The various duties are distributed in this way, because it 
is of the utmost importance that it should be possible to 
perform more than one operation at the same time. 
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Thus, in the event of à foot passenger not noticing the 
approach of a car and stepping suddenly in front of it, 
the driver wants to cut off current, ring the bell, apply the 
handbrake, and, perhaps, sand the track, and they must all 
be done instantly. For, suppose it took the driver one 
second to cut off current before he can ring his bell, and 
one second to ring his bell before he can apply his brake, and 
suppose the car to be travelling 12 miles an hour, then the 
car will have travelled six yards before retardation com- 
mences, and those two seconds may mean much to the future 
life of the pedestrian. 

A driver who can retard and accelerate the speed of his 
car quickly can, with equal safety to the public, do quicker 
time through traffic than one who is less expert. 


But there have been cars built in which it is quite impos- 


sible to stand in such a position that all the necessary 
operations can be carried out at one and the same time. 

The driver must have one hand on his controller and one 
on his hand-brake lever. 

The left heel should be on the floor of the platform, and 
the toes on the gong pedal. The gong is sounded by raising 
the toes and then depressing them again. 

The right foot should be so placed that the toe touches 
the pawl of the ratchet, and the heel is ut the side of the 
sand pedal, so that it can be quickly raised and brought 
down again on a sand pedal. It should be possible to keep 
the sand pedal depressed with the heel while the toe is press- 
ing the pawl into place. 

The hand-brake lever should be able to make a revolution 


without touching the ribs of the driver when he stands with 


his feet in the necessary positions. 

Great care should be taken that à man can comfortably 
atand in the position indicated, and have instantaneous 
control over each of the levers and pedals. The best 
arrangement can be got by trial, and that should be adhered 
to on all cars. 

It then remains for the eventual proprietors of the cars to 
train and pick their drivers carefully, and for the driver to 
carry out, instructions, drive with care, and keep cool. 

Prompt manipulation of his somewhat complicated means 
of control is only to be obtained at the cost of considerable 
A man may know everything about the 
mechanism of a car, but let some unforeseen complication 
arise in the traffic, and, without practice, he will be unable 
to apply his knowledge in the fraction of a second which may 
just avert disaster. 

A driver must be able to control his car without having 
to think what actions he has to go through, just as he 
walks without thinking which foot has to be moved next. 

The exact actions become more or less reflex, with the con- 
sequent advantage that they approach as nearly as possible to 
being instantaneous. _ 

Take the case of a racing cyclist. "There was a day when 
hecould not even balance his bicycle. First he had to learn 
to ride at all; while he could still ride only slowly, he had to 
learn to steer, and then to use different muscles at different 
positions of his feet, so as to get as uniform a turning effort 
as possible. In a race he never thinks of these things. The 
whole energy of his brain is concentrated on the race itself. 
To pass an opponent he has to alter his direction several 
times, each time necessitating a fresh balance of his body, 
and he must pedal his very hardest.. But in the race these 
actions are all done with no tax on his brain. 
it time to pass and he passes. Had it been necessary for 
him to use his brain to think what to do, he could not so 
accurately have gauged the exact fraction of a second in 
which to pags his opponent. 

So with our car driver. In case of emergency, he should 
be able to atop, slow down, or accelerate his speed without 
any tax on his brain due to minor details, .The whole 
energy of his brain can then be absorbed in observing the 
conditions of the traffic and other affairs outside his car 
which demand his attention. There would be no reply then 
at an inquiry into a collision to a question as. to the exact 
distance of the other vehicle. ‘I cannot say exactly. 1 
was putting on my brake at the time." 

rivers should get practice in making emergency stops. 
f they are taught by being sent out on cars on service 
during the day time, then they should have one or two 


nights on a special car learning to use their brakes and to 


. emergency brake. 


He considers | 


make the most of them at speeds that would not be per- 
missible in the traffic. Make him drive first from one pole 
to another with his controller full over and then see how 
soon he can stop, ringing his bell at the same time. Then 
do the same yourself, and show him that by your greater 
experience you can stop the car in a much shorter distance. 
Show him where you think he made mistakes, and let him 
try again. Then take him toa hill which has a straight 
length at the bottom with no turn-outs, and give him prac- 
tice in stopping at as high speeds as possible, If this part 
of his education is omitted we may get the following case. 

A man has learnt in traffic, he is a careful driver, and his 
car has never travelled over 12 or 15 miles an hour, and 
has always been under easy control. A day comes, he is 
starting down a steep hill using his electric brake. One of 
the controller contacts has been damaged, and before he 
realises it the speed has increased to the greatest he has ever 
driven at, and is increasing every second. He has never 
before driven down that hill at more than 8 miles an hour. 
By the time he has got his hand brake blocks against the 
wheels the car is going 20 miles an hour. The feel of bis 
brake is different to anything he bas ever felt before, it does 
not seem to be having any effect, because he is unable to 
appreciate the difference between 20 miles an hour and 18 
miles an hour. 

Under these circumstances can we be surprised if he loses 
his head ? 

A man who had had practice in making stops at that 
speed would have no cause for losing his head. He would 
know the strength that would make the brakes most effec- 
tive, and he would be able to recognise when the car was 
beginning to slow down, and would be perfectly confident 
that he could stop. 

Teach the drivers all you can about driving, and try to 
leave them nothing to find out themselves. Institute a 
system of driving, and make them stick to it. If not 
taught, they find out little dodges themselves, and they 
show some of them to others, and you are apt to get several 
different methods amongst them all, which makes it harder 
for you to pick out the drivers who have the best control. 

One portion of the equipment of some cars demands a 
few words—the track brake. This is worked by a wheel on 
the platform, which turns a screw. The screw enables 
great force to be applied, and does away with the need of a 
ratchet. But it takes a long time to move the blocks down 
to the rails. It cannot be brought quickly into action as 
the ordinary hand-brake can. It is, therefore, no use as an 
Also most of the track-brakes used in 
this country will not stop a car on a steep hill. The track- 
brake should be applied at the top of the steep hills, and left 
alone till the bottom is reached. Stops and starts are made 
with the hand-brake and controller, and the track-brake 
simply makes driving down a hill as easy as driving on the 
level. 


THE DIFFICULTIES THAT STUDENTS OF 
ELECTRICAL ENGINEERING MEET WITH. 


By A STUDENT. 


(Concluded from page 574.) 


Tuis difficulty of bridging across the gap between theory 
and practice is, in many cases, greatly enhanced by the fact 
that these two parts of the student’s training are carried on 
in probably two quite different places. 

Take, for example, a technical college which gives its 
students a year or two's theoretical training, and then sends 
them out to a firm to go through the shops. While at the 
college the student very often in the course of his work 
would like some practical point explained, but has to wait 
until that part of his course is over. He then learns his 
manual work, and as he sees machines being built, he is 
continually noticing, if he be observant, details and problems 
in their construction which require a theoretical explanation. 
His theoretical course being, however, over, he is very often 
unable to solve these problems, since the actual workmen, as 
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a rule, know little or nothing about the principles which 
underlie their work. This seems to be a very weak link in 
any course of instruction, for if any course is to be thorough, 
every difficulty which crops up should be immediately made 
clear to the student, so that, as far as he goes,'at any rate, his 
knowledge will be thoroughly sound, and he will feel 
confident that he has missed or slurred over no important 
point. 

Drawing a conclusion from these points, it seems to me, 
in my humble opinion as a student, that the training of 
students should, in all cases, be carried out under a principal 
who is himself a thoroughly practical engineer, —a man 
who, while he excels in pure theory, should bave himself 
been through the ** shops," and most important of all, à man 
who thoroughly understands the design of electrical 
machinery in every detail, both theoretical and practical. 
The college itself should have, as far as possible, a work- 
shop, however small, which is equipped to carry out the con- 
struction throughout of at least some small type of dynamo, 
motor, or transformer. The students, while at the college, 
should, after they have been taught sufficient theory to 
understand the principles of design, be made to design and 
construct throughout small electrical apparatus of up-to-date 
patterns. Each individual student should be made himself 
to design a small dynamo or motor to fulfil given conditions 
as to speed, output, efficiency, &c., being supplied with all 


reasonable knowledge gained by past experience, euch as 


would be available in any drawing office. 

He should be shown how to hunt up and adapt this 
previous knowledge to the particular case in question. 

At the same time, however, care should be taken not to 
check any originality on the part of any student. Let each 
student as far as possible design his own machine throughout 
from the commencement, and he will take great pride in 
trying to make a thoroughly neat, ingenious and efficient 
article. Never mind if there are inherent faults in the 
machine—these will soon be found out by the student in 
the construction and testing of the machine afterwards, and 
when a student finds out in this manner that he has made 
an error in design or draughtsmanship, it will impress itself 
on him in a far more thorough and lasting manner than if 
merely pointed out to him on a piece of paper. Indeed, far 
more useful experience may be gained from constructing a 
faulty machine than a correct one, and the mistakes made 
will be most carefully avoided in the future. 

It seems to me that this design and construction through- 
out by each individual student of at least one piece of elec- 
trical machinery is most important. Every calculation, 
every drawing, every detail of manufacture will be performed 
with additional interest and care, and the efficiency tests 
afterwards will be gone through with the greatest interest 
instead of in a haphazard and careless fashion. 

Competition, too, will reign keenly among the students, and 
think of the value of the possession of a set of drawings and 
calculations throughout. 

It may be urged that the expense is too great, but surely 
the interest in work and the thoroughness of such a training 
would more than repay it, and the student once shown how 
to design, will in his own spare time be continually striving 
to design better apparatus and improve on details of con- 
struction. 

I still have one or two points to touch on. 

One is this—the method of lecturing. All lecturers have 
their own special method, and the student has one minute to 
listen to one type of lecturer and the next to listen to quite a 
different type. The method of taking notes has to be suited 
to each individual lecturer, and consequently there are often 
very important notes lost. 

To explain—one lecturer will talk for half an hour and 
then at the end sum up the pith of his lecture and give it 
out slowly so that it may be copied into note books almost 
verbatim. 

The next lecturer may start in the same manner, the 
atudents wait to the end to take notes, and then find tbat 
this new lecturer does not sum up his remarks, and conse- 
quently no notes are taken of the lecture at all, and much is 
forgotten. This appears a point which could be so easily 
remedied, and with such beneficial resulte. "The main points 
of every lecture should be given out slowly either at the 
commencement or at the end of each lecture, so that they 


can be entered with reasonable care and neatness into rough 
note books. The system once chosen should, however, be 
strictly adhered to, as a sudden change without any, warning 
would mean the loss of a whole lecture’s notes. l 

Another point is the symbols used in various subjects, 
It not infrequently happens that two professors are teaching 
the same subject, or, at least, parts of the same subject to 
the same class, and each professor uses his own particular 
symbols with the result—dire confusions, and hours of time 
spent of an evening trying to disentangle 0's and os. A 
uniform system of symbols and abbreviations should be used 
by every lecturer in the college, and it is my belief that a 
small card with symbols and their explanations printed on it 
should be supplied to every student on entering a college. 
This would avoid all doubt and ambiguity once and for all. 
While on the subject of lectures, there is one class of lecturer, 
and a very common one too, who, in the name of my fellow 
students, I must strongly protest against. This is the man 
who is always in a hurry, who bas so much to say on the 
subject that be cannot get it out fast enough. This sort of 
lecturer is worse than useless. It is mere waste of time for 
the students who, for an hour or two, are so confused that 
they literally don't know where they are, and leave the class 
room with such a confused “ jumble” in their heads that 
they are not fit to attend another lecture for hours. 

Do Jet me remind you lecturers, one and all, that we 
students are not so clever as you. It seems to me that it is 
not altogether the cleverest man, and the man who can write 
a long string of letters after his name, who is best fitted to 
teach ; in fact, the reverse is often the case, Undoubtedly 
the big man, with a long tail to his name, is useful on the 
first page of a college prospectus; but, being so great and 
clever himself, he very often cannot understand the simple 
difficulties that form a stumbling block to the student. lt 
is very often the man who is himself not so exceptionally 
gifted who is the best help to the student. He has himself 
experienced just the same difficulties as the average student; 
has had to climb laboriously over the same stumbling blocks, 
and is therefore in a better position to appreciate and under- 
stand the humble difficulties of the student. 

The last point that I wish to touch on is a point which 
has, perhaps, not hitherto been discussed, and it is the com- 
mercial training of the engineer. 

A short time ago I heard a discussion in a private com- 
mittee room of the House of Commons on the suitability of 
a site for some gas works. The principal witnesses on either 
side were expert engineers, and the amount and variety of 
knowledge entirely apart from their profession which they 
had to show was enormous. The value of building land, of 
dwelling houses, the laws of compensation for property taken 
or damaged, and such like things too numerous to mention, 
they were expected to have at their fingers’ ends. 

To expect a student to learn all this in his course of study 


is too much, but I believe that a short and practical insight — 


into the very necessary commercial branch of his profession 
should be most certainly given him. 
He should at least know the essential principles which 
constitute efficiency and economy in manufacture and works 
management, a little about some system of standardisation 
in manufacture so as to enable a large number of machines 
of the same class to be manufactured cheaply and quickly, 
a little about the law governing the relations between the 
employer and his workmen, and also a few gleanings from 
the patent laws so as to be able to protect himself in any 
eventuality. N 1 
Summing up all the pointe I have touched, on in this 
little article, I will simply say that, taking everything into 
consideration, it is my belief, and the belief of every think- 
ing student that I have come across, that the present system 
of training of electrical engineers fails, firstly, because of the 
lack of continuity in training as regards theory and practice; 
and, secondly, that the heads and staff of many of our 
Institutions are not practical enough. It is thought that if 
a student is turned out with his head full of dz dy, and 
with excellent certificates, that they have done their duty, 
but the unfortunate student though thus provided with 
excellent tools has never been taught how to use them to his 
best, advantage. UU 
There are many things that go to make the qualification 
of a successful engineer, but, the chief one is that be ghoul 
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be able to turn what knowledge he has, however little it may 
be, to the best, practical account; that what theory he does 
know, the more the better, of course, should be at his fingers’ 
ends and ready for immediate use; in other words, that he 
ghould be practical, in the real meaning of the word, to his 
finger tips. 

Í must now conclude, as I am afraid that it is too much for a 
student to presume to take up any more of valuable space in 
a professional paper. Perhaps, indeed, this little article 
may never be allowed to see the light of day, but I hope 
Mr. Editor will remember that he was & student himself 
once, and will not be too hard. 

My readers must bear in mind that these are but the 
views of a student, but, at the same time, they are the 


‘outcome of his training, and, if wrong, point to a flaw 


somewhere in it. | 

It is quite possible that many students—possibly all pro- 
fessors—will disagree with what I have said. I shall not 
mind this; better to have wrong views than no views at all; 
and my object is simply, if possible, to promote some dis- 
cussion on the subject and set those in authority thinking. 

If, at the same time, I have been allowed through the 
courtesy of the Editor to have shown up any real difficulties 
that my fellow-students experience in fitting themeelves for 
their profession, I shall feel more than repaid for the trouble 
I have taken and the possible adverse criticism that my views 
may be subjected to. l 


PROCEDURE ON APPLICATION FOR A 
TRAMWAY ORDER. 


[BY 4 LEGAL CONTRIBUTOR. | 


(Continued from page 535.) 


AT the conclusion of our previous article we pointed out 
that if the proposed tram lines of the promoters cross any 
railway or canal,due notice must be given on December 15th 
to the railway or canal company. 

A notice of this kind must state that every company, 
corporation or person desirous of making any representation 
to the Board of Trade, or of bringing before them any 
objection respecting the application, may do so by letter 
addressed to the Assistant Secretary of the Railway Depart- 
ment of the Board of Trade, on or before the 15th January 
then next ensning ; that copies of their objections must at 
the same time be sent to the promoters, and that in for- 
warding to the Board of Trade such objections, the objectors 


` or their agents should state that a copy of the same has been 


sent to the promoters or their agents. 

Notices to Frontagers.—In view of the fact that front- 
agers are generally conceded a locus slandi to oppose a tram- 
way undertaking, they are entitled to notice of an intended 
application to Parliament on the part of a tramway company. 
On or before the 15th of December immediately preceding 
the application for a provisional order, notice in writing 
must be given to the owners, lessees or reputed lessees, and 
occupiers of any street or road where, for a distance of 30 ft. 
or upwards, it is proposed that a less space than 9 ft. 6 in. 
shall intervene between the outside of the footpath on either 
side of the road and the nearest rail of the tramway. This 
rule applies to premises on both sides of the road, and the 


notice must contain an intimation to each frontager to the . 


effect that if he has any objection, the same must be made 
before January 1st to the assistant secretary of the Railway 
Department of the Board of Trade, and that a copy of his 
dissent must be supplied to the promoters. | | 

A few words may here be said as to the locus standi of 


frontagers, As we have seen, those whose premises abut - 


on the street in which the tramway is to be laid are usually 
allowed to be heard ; but the term “ frontager is not limited 
to such persons, Thus a locus stands was allowed to persons 
a8 frontagers whose premises were in a side street and 
separated from the line of route by a railway bridge." So 
also the lessees of a market abutting on the side of the 


* Brentford and District Tramways Bill, Rickards and M., 8. 


proposed route ;* and the owners of a mews opening on to 
the road. | 

These cases do not imply that the various owners who are 
therein described as “ frontagers” are entitled to the notices 
to which allusion as been made.! 

Deposit of Documenis.—The next matter to which the 
attention of the promoters should be directed is the deposit 
of necessary documents. There must be deposited on or 
before December 23rd, at the office of the Board of Trade— 

l. A memorial signed by the promoters, headed with a 
short title descriptive of the undertaking (corresponding 
with that at the head of the advertisement), addressed to the 
Board of Trade and praying for a provisional order. 

2. A printed draft of the provisional order as proposed 
by the promoters, with any schedule referred to therein. 

3. An estimate of the expense of the proposed works, if 
any, signed by the persons making the same. 

The promoters must also deposit a sufficient number of 
such printed copies at the office named in their behalf in 
the advertisement; such copies to be there furnished to all 
persons applying for them, at the price of not more than 1s. 
each. 

The plans &bove referred to must indicate the exact posi- 
tion of the proposed tramway in every street through which 
the same is to pass. The gradients are to be shown on 
sections supplied with the plans. 

List of Railwags, e., Local Authorities, dc., and 
Frontagers Interfered with by the Promoters.— On or before 
December 23rd there must be deposited at the Board of 
Trade—(«) lists of railways, tramways and canals crossed or 
otherwise affected or interfered with ; (5) lists of the local 
and road authorities and who are to be interfered with, and 
a copy of the notice served upon them; (c) copy of the 
street notice ; (d) a list of the frontagers and a copy of the 
notice served upon them; (d) a description of the land (if 
any) which the promoters purpose to purchase for the con- 
struction of the tramway; (e) a list of every provisional 
order or Act of Parliament (if any) of the promoters; and 
where the promoters are a company incorporated under the 
Companies Act, 1862, a printed copy of tlie memorandum 
of association, articles of association, and any registered 
special resolution of the company, and in the case of a com- 
pany incorporated in any other manner, a copy of every 
deed or instrument of settlement or incorporation ; (f) a fee 
of £35, by cheque, payable to an assistant secretary of the 
Board of Trade." (This fee will not necessarily be taken to 
cover the cost of inquiries in other matters arising out of 
the application. With respect to costs in such matters, 
security must be given from time to time as the Board of 
Trade may require.) 

Requirements of the Slanding Orders with Regard to the 
Deposit of Plans, &c.—Rule XIV. of the Board of Trade 
rules relating to applications for provisional orders require 
that the Standing Orders“ of both Houses of Parliament 
must be observed by the promoters. It is provided that 
whenever plans, sections, books of reference, or maps are 
deposited in the case of an application to any public depart- 
ment or County Council for a provisional order or certificate, 
duplicates of the said documenta shall at the same time be 
deposited in the office of the Clerk of the Parliaments, 
provided that, with regard to such deposits as are so made at 
any public department, or with any County Council, after 
the prorogation of Parliament, and before the 30th day of 
November in any year, such duplicates shall be so deposited 
on or before the 30th day of November. 

Consideration of Application by the Board of Trade.— 
Sec. 7. On receipt of any application, the Board of Trade 
may, if they think fit, direct an inquiry in the district to 
which the same relates, or may otherwise inquire as to the 
propriety of proceeding upon such application, and they 
shall consider any objection thereto that may be lodged 
with them on or before such day, as they from time to time 
appoint, and must determine whether or not the promoters 
may proceed with the application. An inquiry, which is in 
the nature of an arbitration, is held by a referee specially 
appointed. It is held in accordance with the provisions of 
Sec. 63 of the Act of 1870. 
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Where it appears to the Board of Trade proper that the 

application shall be granted, with or without addition, modi- 
fication, restriction, or condition, they may settle and make 
a provisional order accordingly, subject to certain provisions 
and limitations which are contained in Secs. 8, 9 and 10 of 
the Act of 1870. 
i Other Rules to be Observed.—On or before the 15th of 
January an agent must be prepared to prove compliance 
with the provisions of the Act and the rules, and he must 
complete such proof on or before the 22nd of February; on 
or before the 8th of February any local or road authority 
desiring to have amendments inserted in the order must 
deliver same to agents for the promoters, and to the Board 
of Trade. 

On or before the 22nd of February agents must deposit 
at the Board of Trade the draft printed order, containing in 
manuscript the amendments agreed upon, and showing, as 
far as possible, the other amendments, 

After the 22nd of February no proposals for clauses, &o., 
will be entertained by the Board or Trade. 
ie Payment of Deposit~—When the order has been finally 
settled, and before it is delivered to the promoters, they are 
to pay the deposit, not to be less than £4 per cent. on the 
estimated cost, into the prescribed bank. 

Confirmation of the Order.—When the order has been 
made and before it is introduced into the Confirmation Bill, 
the necessary proofs of deposit and advertisement must be 
submitted to the Board of 'Trade. It is provided by Sec. 14 
that these must be forthcoming not later than April 25th. 
When every requirement has been observed and the order 
settled and delivered to the promoters and duly published, 
the Board of Trade, as soon as can be after the expiration of 
seven days, must procure a Bill to be introduced in relation 
to any provisional orders so published not later than April 
25th in any year, for an Act to confirm the provisional 
order. Until such confirmation, with or without amend- 
ment, a provisional order has no operation. 

-While any such Bill is pending, a petition may be pre- 
sented against the provisional order, and if so the Bill may 
be referred to a Select Committee, when the petitioner may 
be allowed to appear and oppose. The costs of and con- 
nected with the preparation and making of each provisional 
order are to be paid by the promoters. 


(To be continued.) 


CORRESPONDENCE. 


Mechanical Engineers for Electric Generating Stations. 


I have been somewhat amused by the correspondence on 
the above subject, but fear that I am not able to follow the 
arguments. 

I was for some three years assistant engineer in the 
stations of one of the largest London supply companies, and 
I am notable to recognise the post of station superintendent. 
We had resident engineers and assistante, the latter each 
taking a shift, and as these shifte varied week by week so 
the duties varied ; that is, normally by day maintenance, and 
by night the load to look after, and there was no need of a 
guperintendent, the assistant on duty having to run the boiler 
house, engine room and switchboard as far as superintend- 
ence was concerned. Therefore, 1 fear I do not realise Mr. 
Vezey’s shift engineers, but neither do I realise the duties he 
says they ought to be able to perform. 

I think I can take indicator diagrams with the best, but 
i have never had to do so, and as far as I am aware, except 
on one occasion, no one ever did. Our reports told us all we 
had.time to want to know, and if we saw the water or coal 
per unit getting up we routed out the cause, but with a 
regular system of overhaul 99 stations out of 100 never need 
Mr. Vezey's tests, and the only time anyone tried taking 
consumption tests when I was on duty they promptly made 
the stokers drop steam and got fired out of the boiler house ; 
it must be a quite Utopian station where a perfect system 
of steam trials can be regularly carried out without upsetting 
the general running of the station. 

I cannot help wondering what sort of station Mr. Vezey 


has had his experience in, az I feel sure no com bpany ld 
allow the profitless steam consumption necessitatedy regular 
steaming trials, and if it was under a municipality it only 
proves what has been said lately in the Press about the 
immorality of that sort of control, when it allows the rate- 
payers’ money to be wasted by people like Mr. Vezey, who could 
find out all they want to know by a proper system of weekly 
station reports, and yet, for their own amusement, take 
tests om machinery, under what are not actual running 
conditions, that ure, therefore, practically valueless. 

In conclusion, I may say that, as far as my experience 
goes—and at the present moment I am assistant to a consult- 
ing engineer with something like 30 supply stations under his 
control—the assistant station engineers run the stations, 
the residents, or managers, having more in other branches 
than they can manage, without attempting more than a 
general supervision. | 

AILEE | 


Mr. Vezey’s last letter on this subject reminds me of the 
following story :—A gentleman was once travelling in Italy, 
and happening to glance out of his carriage window he saw 
a woman with red hair. He thereupon promptly pulled out 
his diary and wrote therein: * All Italian women have red 
hair." 

People like Mr. Vezey do an immense amount of harm by 
writing from narrow experiences. He informs the public 
that having had over 15 years of experience in practical, 
mechanical, and electrical engineering, and having held the 
post of station superintendent, any comment on his lack of 
experience is needless; but unfortunately for Mr. Vezey, he 
writes this truly amazing statement :—“ The shift engineer, 
by the way, is not allowed to handle the engines.” Lewis 
Carroll would have added: And the engines are not ellowed 
to handle the shift engineer! One sentence contains as 
much sense as the other. And this from a man of 15 
years’ experience! 

If Mr. Vezey be correct in his conclusions that the 
majority of shift engineers are quite incompetent and 
useless, the logical outcome would be that these gentlemen 
could be done away with in the majority of stations, and, 
oh! what a blessing that would prove to financial managers 
of certain towns. Here are three men whose added salary 
comes to, say, £300 per annum. Dismiss them and thas 
Wipe out or translate to the profit column that horrid figure 
which now appears in the deficit column! 

I have a certain respect for station superintendents (if 
they allow the shift engineers to handle the engines) and 
also for station fitters; but to read in cold type that 


these men run the station (as if keeping the plant in 


repair is all that is required for running the station), is 
romance of the basest sort. Mr. Vezey’s letter clearly indi- 
cates that he has been so occupied in keeping his shift 
engineers from handling the engines that he has had no 
time to forma true or honest opinion of the competency 
of the majority of that hard-working and much-put-upon body 


of men. 


A Shift Engineer. 


I should like to give you an instance of the result of putting 
a mechanical engineer in charge of a station. They used to 


have two shift engineers—one electrical and one mechanical. 


—at 8 certain large station. Then the post of electrical 


. shift engineer was abolished, and the mechanical engineer 


was left in charge. One night a high-tension fuse on a sub- 
station main blew. Of course, the other subs. could have 
taken up the load of the disconnected station between them. 
However, the mechanical engineer shut down the whole 
central station for a time and left the town in darkness. 


F. R. C. R. 
London, N.W. 


Electric Drills. 
I shall esteem it a favour if any of your correspondents 
can give me information respecting electrically-driven drills 
for working in hard shaley clay. 


F. H. Cooke. 
Peterborough, October 8rd, 1902. 


un M 1A 
— 

fhe Moler 
f. tate reed 


> 2 
1 W the Té 
DIET 


‘sax Hou 
ee Did, 


8 n 
Meu 5. 
E whe 

- — PaL T 
Ts 2 Tod 


oS — 


- 


Vol. 51. Ko. 1,298, On 10, 1902] THE ELECTRICAL REVIEW. 618 


The Wolverhampten Surface Contact System. 


We have been consulted by our client the Lorain Steel 
Co., with regard to the statement which appeared in your 
issue of the 19th ult., under the heading Wolverhampton,” 
to the effect ‘that the Lorain Steel Co. have admitted their 
liability for the loss of a horse belonging to Mr. Gibbons 
killed on the tramlines in Piper’s Row soon after their 
opening. 

The statement referred to is untrue, as our clients have 


made no such admission, but on the contrary, have always 


disputed their liability on the ground that the horse was not 
killed by electric shock as was alleged. Our clients had 
ample evidence to have proved their contention, bui in order 
to avoid expensive litigation, an arrangement was come to 
under which our clients paid to Mr. Gibbons less than half 
his claim on the distinct understanding that their liability 
was by such payment in no way admitted, 

Inasmuch as the inaccurate statement complained of is 
calculated to damage our clients, we have to request that 
you willin your next issue publish a correction 80 as to 
accord with the real facts which we have in this letter made 
known to you. 


Bush Lane House, E.C. 
Oclober 2nd, 1902. 


A. J. Greenop & Co. 


An Interesting Letter from Kumassi. 


Herewith we enclose copy of a letter which we have 
recently received from his Excellency the Chief of Inkawie, 
which you may think of sufficient interest for insertion in 
your columns, After reading this, who can say that elec- 
tricity is not becoming known in the uttermost parts of the 
earth? It is, at any rate, pleasing to see that our name has 
reached even the raw savage. 


Veritys, Ltd., 

W. B. SHRIMPTON, 
| KEeport Department. 
Seplember 80th, 1902. 


Wim Tux CHIEF OF ĪNKAWIE’S COMPLIMENT TO VERITYS, LTD. 
Kumassi, August 22nd, 1902. 


upon the returning of Capt. 8—, who left the Gold 
Coast lately for viai Pa for 
his j 


especially wbat I have expected to hand from you 
before reply the letter as 1 tho ht todo so at the same time with 
making orders of what I consider marketable in the said 
catalogue. I want to know with the Chief of Inkawie if you will like 
in Kumsssi, as there will no longer be a place for the prosperity of 
merchants that we have a store built, and ask you to furnish us 
with goods to be stored and sell. Upon this do we wish to obtain 
a complete catalogue from you for ocular view. If the peace in 
Kumassi existed long, you will see what amount of interest you will 
obtain from the hand we are applying to the place. “Will you 
like concession afterwards?” Reply same. 

The favour of your reply will oblige. 
Faithfully yours, 
(Signed) CHARLES E. Oroo, 
Chief Correspondent to his Excellency 

the Chief of Inkawie. 


“Sample of photo, camera required.” 


Bell Punches at Halifax. 


In your issue of September 12th, 1902, I notice that bell 
punches have been given three months’ trial, and that the 
manager found four advantages for and 22 against. 

. T should like to ask if these bell punches, which are used 
in London, Dublin, Bristol, and by the Britiah Electric 


s 
2 


Traction Co. on all, their: tramways, are to be put on one 


ide merely; because it is, a patent, that does not work in a 


proper manner. I have had 12 years on tramways, and find 
the bell punch the best and; safest, and not likely to register 
cash when none is taken. i. ja for one, a8 à ratepayer, think it 
is time that our tramways were under better control, and the 
sooner the better for us ratepayers. 

: Que Who Knows. 


— 


A Question of Trade Etiquette. 


I am requested by the Northern Section of the National 
Electrical Contractors’ Association to write you with 
reference to the letters which have appeared on the above 
subject. 

It is not clear if the contractors, whom your correspondents 
mention, had to take the responsibility of connecting up and 
starting the apparatus, but we gather from the letters that 
such was the case, and we consider that, in such case, the 
contractor was fully entitled to a discount for his trouble and 
responsibility in fixing and connecting up the motors. 

Your editorial comment apparently he” (the contractor) 
* must have mistaken fans for fittings," is not clear to us. 
What is the reference ? 


Newcastle, October 7th, 1902. 


[We understand that electrical contractors object to direct 
dealings between manufacturers and purchasers who are not 
in the trade, and claim the sole right to supply “ fittings.” 
Hence we presume that if such are supplied to clients whose 
premises they are wiring, they claim a percentage from the 
agent or manufacturer who supplies the fittings, A fan can 
hardly be regarded as a fittung—hence our comment.— 
Eps. ELEO. Rkv.| ` 


William Cross, Hon. Sec. 


Humming in Pipes. 


The humming might be due to the dynamo not generat- 
ing a perfectly steady current, and also to the mains being 
run in separate steel conduits. 

The current flowing along each main running through 
the two steel tubes would magnetise the steel tubes. Any 
variation in the current would alter the magnetisation of 
the tubes. 

Owing to the commutator segments not being sufficiently 
numerous or else the brushes sparking, the current generated 
might have a rapid regular Variation, ‘This would cause a 
regular variation in the magnetisation of the steel tubes, and 
if sufficiently rapid might cause a hum. 

lf the two mains were run close together in one conduit, 
the current in the two maing would neutralise one another, 
and thus stop the hum. 

The dynamo also might be looked to, 

There would be no hum when running from battery 
direct, as in this case the current is perfectly steady. 


H. B. P. 


ORGANISATION OF4AN INDUSTRIAL UNIT. . 


WrirHouT decent organisation, an industry cannot well prosper. 
Mr. Mullin, who writes on the subject in Cassier's Magazi»e, raises 
several points which are worthy of attention by men who are at the 
head of industrial concerns. 

He compares our organised business to a chain of many unequal 
links, which does not lie straight between its two ends, so that a 
pull at either end, or on any one link, is not transmitted freely to 
all the other links. Do we not all know organisations where the 
expressed intention of the guiding mind travels only part way to 
those intended to receive it? Some individual link of the chain 
receives a pull from above, or from below, and fails to transmit, : 
because it suits him not to do 80, though he may be perfectly clear 
that he should do so in the general interest. Energy is dissipated 
at bends and at slack points. A high-class, well-balanced organiss- : 
tion should resemble a taut chain, so that any pull on any point of: 
the chain will slightly distort the whole curve. May we not say. 
that the chain should hang in a curve, and thus contain within itself 
the power ot resuming its curve of stability as soon as the disturb- . 
ing pull has ceased ? "n e 

Self-acquired experience is more easy to utilise than the experi- - 
ence acquired by other minds Thus it is, says the author, that a 
mind in charge of, say, a locomotive works, and trained in the boiler 
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department will tend to favour the boiler department, whereas a 
machine shop mind would lay stress on other parts. Heads of com- 
mercial undertakings need to guard themselves against this mental 
attitude. Non-technical minds will always tend to disparage the 
technical department. A familiar example amongst engineers is 
the North-Western Railway, of which it was once customary to say 
that it was better to enter the traffic department than the engineer- 
ing, whereas on certain other lines the engineering department is 
found better. | 

When such predilections once obtain, they tend to accentuate the 
difficulty, and a neglected and despised department becomes a weak 
link in the chain. To this day evidence of this may be guessed 
from the abnormal and extravagant use of double-headers on the 
North-Western line, without any apparent benefit to speed or 
punctuality of running. 

In a manufacturing establishment there is usually some weak 
link. Perhaps the bead of some department is not successful in 
securing appliances, It may be his own fault; it may be the 
fault of the general manager, who does not like the man. In either 
case the department suffers, and sometimes—nay, usually—the 
whole output of a works hangs back for the fault of this one depart- 
ment. Some works can sell more than they can make; others 
cannot sell their products. There is want of balance all round. 
The author's remarks on standardisation are good. Standardisation 
carried too far means death to progress. Do not standardise whole 
objecta, but only parts. 

Standardisation, as we all know, isa great help towards selling 
a standard article, or one made of more or less heterogeneous 
standard parts, is cheap to make, quick to deliver, and will often 
secure an order. Business men who are the first to blame 
engineers for Jack of foresight, will put off the purchase of goods 
till the last minute, the want of which was plainly foreseen. As 
such goods cannot be made at once, the tendency is to order from 
the earliest promiser. Take the case of the Egyptian locomotives 


N 


might die of sheer absorption in work, for he would forget to keep 
his blood circulating. So in an industrial concern a great part of 
the guidance should be automatic. A new undertaking usually 
succeeds by the all-round knowledge of the founder, who has every- 
thing in his ken, and keeps his health until business is established. 
In time the business becomes automatic dnd runs easily. Later it 
fails because its links have deteriorated and the chain has slackened. 
In large undertakings such as railoads in this country, the whole 
business is a rank failure. 

The directors are not usually men of special knowledge in rail- 
road work, and in the working staff all promotion goes by mere 
seniority, and an outsider never gets employment. Hence systems 
and knowledge of details and ideas of methods are merely trans- 
missions from the year 1829 or thereabouts of the thonght and 
method of seniors to juniors. While good practice has been trans- 
mitted, so also has bad practice, and few railway men are original 
in ideas. If original they are too often wrong. If original and 
right they are disliked. Railroad officialism becomes as narrow and 
hide-bound as Governmental officialism. It is only where a reason- 
able influx of new blood is allowed that great undertakings are 
really successful through long years. Men who obtain positions by 
a sort of apostolic succession and retain them by mere inert 
behaviour, are not usually of the sort to attempt anything outside 
the common rut. 


COPPER DEPOSITING PLANT. 


A LABGE copper depositing plant has lately been erected at the 
British Luxfer Prism Syndicate's works, 16, Hill Street, Finebary, 
for the purpose of forming the reflectors, or rather refractor, 


COPPER DEPOSITING PLANT AT FiNSBORY. 


obtained from America at short notice. They proved to be dear at 
a gift as compared with the Belgian engines, and these in turn were 
found to cost much more than the initially more-costly British 
engines. But the American engines were in a sense bought off the 
shelf, owing to having been made standard. 


Now, there is always a tendency when cheapening production to 
carry economy into the materials and finish. English manu- 
facturera who have been prevented from standardising by too 
severe and even foolish specifications, have, perhaps, gone too far 
in mere finish. Americans have gone too far in cheapneas, and 
though they have snapped up orders on cheapness and delivery, 
have gained a bad name for poor work, and are likely to suffer in 
the future. As our author shows of one American works, there are 
so many standard details that a whole new locomotive is easily 
made up of these heterogeneous parts. Does not this account in 
some measure for the uncouth ugliness of the American locomotive? 
Other American: productions do not appear so ugly, nor do such 


locomotives as are made entirely afresh, or largely so. 


Standardisation is, after all, but a link in the whole chain, and 
no one link ought to be made too important. 'Take shop costs for 
example. Too developed a shop-cost system may entail, after a 
certain point, an expense greater than the loss entailed by a less 
perfect system. This is especially the case when the workmen 
themselves are made to do too much book-keeping. In all under- 
takings which we may copy from Nature and make our best institu- 
tions most highly organised, we must not forget the brin of the 
product. Man's brain is double: one part is auto- 
matic and keeps the heart at work, causes the lungs to breathe, and 
keeps the balance of the body in walking; the other brain works 
to order. If it were not for the automaticity of the brain a man 


highest natural 


manufactured by them. These reflectors are made by mounting à 
series of prisms iu light frames made of metal strip, and on the 
edges of these strips copper is deposited to form a beading which 


LuxrEsR Prism REFLECTORS. 


naturally adapts itself to the shape of the edges of the glass prisms, 


y s 2 reflector is shown 
and holds them rigidly in place. The complete. 4 a familiar 


in one of the accompanying figures, and is becomin 
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object in streets, where additional light is diverted by it to useful 
effect in offices and basements. 

The depositing plant consists of two of Mesers. Ernest Scott and 
Mountains multipolar dynamos, each capable of giving 1,000 
amperes at from 23 to 5 volts; these dynamos replaced five 
American machines which were trying to do the work previously. 
The switchboard is a large but simple arrangement, illustrated on the 
opposite page; by means of the large flexible cables and plugs, 
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Louxrer Prism REFLECTOR. 


either of the six depositing tanks can be supplied with current from 
either dynamo, any tank can be connected in series with any other, 
and any number of tanks can be put in series, or, in fact, in any 
combination of series and el, and the voltage at the switch- 
board adjusted by the shunt rheostats accordingly. e 

The tanks are 24 ft. long by 4 ft. 6 in. wide, and about 6 ft. 
deep, and the work is suspended in them with copper strip, hung 
from tlie longitudinal conducting bars, which are of steel, case 
with copper. Each tank when full of work uses a current of about 


.. 1,000 amperes. 


The current is carried from the switchboard to the tanks by bare 


copper strip on insulators and wall brackets. 


The dynamos aré driven either by a gas engine through shafting, 


or by a motor of 25 K. p. taking the supply company's current at 


550 volte, 

The company also manufacture by the same process screens and 
partitions in ornamental, coloured or plain glass in very large 
variety, one of which is illustrated on p. 614. When com- 
posed of sections not, exceeding 4 in. square, and not less than 1 in. 
thick, these screens are passed að fireproof by the L. C. C., the setting 
being eo secure, that however much the glass is cracked by fire and 
water, it does not drop out of the frames. | 
_ It is noteworthy that in the case described, an electrolytic process 
is employed for the actual production of manufactured articles, as 
distinct from its usual office of coating one metal with another for 
decorative or protective purposes, as in electro-plating and 
galvanising, or the production of chemical compounds such. as 
bleaching soda and raw metals, such as aluminium, electrolytic 
copper, &c. 

The whole of the electrical work has been carried out by Messrs. 
Tyler & Duncan, London representatives of Messrs. Ernest Scott 
and Mountain, Limited, Newcastle-on-Tyne. 


—Ó€——M 


CALCIUM CARBIDE PATENTS IN EUROPE 
AND AMERICA. 


Ir has been anthoritatively announced that the Geschäftsstelle 
vereinigter Carbidfabriken, of Nürnberg, is about to essay the over- 
throw of Willson’s American patenta for the manufacture of calciam 
raked in order that Continental carbide may be exported from 
ermany lo the States. In view of the involved but interesting 
d ry of carbide patents and litigation in Great Britain, France, 
i ermany and America, a chrono] 
biles » perhaps, serve to elucidate the following comments on 
3 state of affairs :— 
1090. 17th, 1890.— Application for Willson’s English patent 9, 361, 


P nis 3rd, 1891.—A pplication for Willson's English patent 4,757, 
August Sth, 1892.— Application for Willson's U.S. patent 492,377. 


ovember 28th, 1892.—A pplication for Willson’ 
11100 NERI qure 
8 12th, 1892.—Moissan's first paper read to the French 


ical table of the most important 


February 21st, 1893.—Issue of Willson’s U.S. patent 492,377. 

February 9th, 1894.—Application for Bullier’s French patent. . 
„ 20th, 1894.— Application for Bullier's German patent 

DENT 28th, 1894.—Application for Willson's second U.S. 
patent. 

March 5th, 1894.—Moissan’s second paper read to the French 
Academy. | | ' 

July, 1894.—Grant of Bullier’s German patent. 

August 27th, 1894.—Application for Wilson's English patent 
16,342, 1894. 

September lst, 1894.—Application for Willson's English patent 
16,705, 1894. 
rero 16th, 1895.—Application for Willson’s U.S. patent 

March 4th, 1895.—Application for Willson’s U.8. patent 541,138. 
Teir 18th, 1895.—Issue of Willson’s U.S. patents 541,197 and 

,138. 

June 26th, 1896.—Application refused to antedate English 
patent 16,705, 1894, to February 28th. 

June 16th, 1898.— Bullier's German patent annulled. 

From this list we have omitted all Bullier's British patente, 
because the Bullier (i. e., Moissan) and the Willson 
identical, both referring to the use of the arc in contradistinction to 
the resistance furnace; and, moreover, because they are later in 
date than those held by Willson, who therefore had priority over 

„the Frenchman. 

Now, it will be seen that Bullier’s German patent was finally 
annulled by the Courts in 1898 on the grounds of anticipation 
and lack of patentability. The corresponding French patent, how- 
ever, has been upheld in two actions, in so far that it has enabled 
a claim for infringement to be gained; but at the present we under- 
stand another reputed infringer is proposing to test the validity of 
the grant as plaintiff instead of defendant. On January 30th last 
an action was brought in the English Courts by the Acetylene 
Illuminating Co. against the United Alkali Co., which raised two 
issues :—(1) The validity of the English Willson patents; (2) the 
question whether the defendants were infringing them if sound. 
During the trial all Willeon’s patents were abandoned at the bar 
except No. 16,705 of 1894; and this was declared invalid by Mr. 
Justice Buckley on February 3rd. Formal notice has already been 
given by the plaintiffs of an appeal, and, therefore, the matter is 
still unsettled; nevertheless, without venturing to prejudge the 
case, we may question whether the decision will not be confirmed. 

The defendants in that action produced evidence to show that 
they made carbide in resistance or incandescent furnaces, and did 
not use the arc at all. This point being admitted by the judge, they 
could ihave gained their cause on that count alone. But apart from 
thie, Mr. Justice Buckley was clearly of opinion that English patent 
16,705 contained nothing novel; Moissan bad previously described 
crystalline calcium carbide, and bad explained how to make it. The 
arc furnace was the Siemens furnace, and it was not used in a new 
way. Unless the promised appeal should succeed, therefore, the 
manufacture of calcium carbide is free in this country, for Bullier's 
untried English patents are all dated, as we have already said, later 
than that of Willson, sand were not brought prominently before the 
Court. It would appear as if some misunderstanding must have 
arisen between Willson and his English agent over this patent 
16,705, 1894, sinc an attempt was made in 1896 to obtain a special 
Act of Parliament to have it antedated to. February 28th, 
1894, which was the date of the corresponding application 
in the United States. This attempt, however, was unsuc- 
cessful, as the claim was not lodged within the statutory 
period, and accordingly the English date of September Ist stood. 
Bullier appeared by counsel against the granting of the Act, and 
claimed to be the first discoverer of the process referred to in the 
preamble of the Bill; but how he justified this amazing statement 
is not very obvious. Had this error not been committed, and had 
the contested patent dated from February 28th, 1894, the result of 
the trial might have been lees easy to predict than it was, because 
a reference to our table will show that in that case Willson’s appli- 
cation would have had priority over Moissan's second paper read 
before the French Academy of Sciences, a paper which contains so 
much exact information about the preparation and properties of 
carbide, that it alone might have sufficed to upset English patent 
16,705, 1894. i 

On turning to the position of affairs in the United States, we fnd 
on our list that Willson holds three patents for the manufacture of 
calcium carbide. Of these, No. 541,138 is only the specification 
claiming the material which has been made according to the process 
described in No. 541,137, and the latter covers a method of winning 
calcium carbide in an arc furnace (only) by an alternating current 
(only). No. 492,377 deecribes a “process of decomposing (deoxi- 
dising) refractory metallic compounds which consists in subjecting 
the compound, while commingled with sub-divided carbon in suffi- 
cient proportions to prevent formation of a bath of fused compound, 
to the sustained heat of an electric are. " The essential 
feature accordingly here is the excess of carbon and the non-fluid 
bath—oonditions which do not represent the manufacture of calcium 


. carbide as carried on to-day. It is very doubtful, therefore, whether 


this specification is of much legal value, although it actually claim 
the substance calcium carbide as a material which decomposes 


Pater and ''oxidises" in the air. There can be no dispute that 


Willson could and did make carbide at and before the time of his 
application for this patent ; inasmuch as the date of May 4th, 1899, 
has been placed on record as the first occasion when carbide was 


. sold—it fetched a price of $2 per lb. 


Were the process in the grant a sound one, the patent would give 
Willson a clear priority over everybody, for it antedates even 
Moissan’s first paper to the French Academy. Nevertheless we 


rocesses are 
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fancy U.S. patent 541,137, with its partner 541,138, is Willson’s 
only hope in the American Courts, for the application he made in 
the States on February 28th, 1894, cannot be traced any further, 
although from remarks made during the English trial before Mr. 
Justice Buckley, it must be more or less identical with the English 
patent which has not survived attack on this side. 
believed only in the alternating current, for he says: “ By this 
process the yield of carbide per B.N.P. is almost doubled over a pro- 
cess of using a direct current." Again: “The action of the alter- 
nating current is likewise essentially different from that of a direct 
current, producing a series of explosions, the effect of which seems 
to be to feed the pulverised material into the arc.“ Once more: 
" It has been generally understood that the production of calcium 
carbide was due to an electrolytic action, and not due to a smelting 
action. I have demonstrated that the action is purely a smelting 
action under the conditions here described." 

Hence it seeme to follow that the Union Carbide Co., whose head- 
quarters are at New York and Chicago, and who control the whole 
of the carbide factories in that country, can have no power to stop 
the manufacture of calcium carbide by a direct current process; 
and since direct and alternating current carbides are alike in their 
chemical and physical properties, the company cannot identify 
any particular parcel on the market as having been made by an 
infringing process. Hence, too, while the company may possess 
rights to see that no competitors employ a direct current in 
their carbide furnaces, they can do nothing with any description 
of carbide when once it is made; for alternating current carbide, 
as a specific material, is not capable of being patented in 
the United States according to the laws obtaining there. There- 
fore, we imagine, the Europeans can safely import into the 
States, so far as legal restrictions go; but as the price of 
carbide in America is approximately £16 per long ton, while 
large quantities are being quoted at Hamburg at about £15, there 
does not appear much margin to allow for shipment and any import 
duties that may be imposed. Of course the European syndicate 
may be able to sell profitably much below £15, as we suspect they 
are trying in their own countries to make good some of the loss the 
factories have sustsined through mad over-production in the last 
two or three years before the existing combination controlled the 
output. If, however, this is true, it seems rather a pity that they 
raised the European price so suddenly and enormously; because 
certain it is that they have disgusted many regular consumers of 
acetylene in rural districts, who have returned temporarily or 
permanently to the use of other artificial illuminants. 


THE OLD AND THE NEW ELECTRICAL 
THEORY. 


By ALEX. P. TROTTER. 
(Continued from page 577.) 


ENERGY, E 


Having asserted not only that there is no such thing as 
electricity, but that the very idea is useless and misleading, 
and having stated that an electric current i8 not the flow of 
a fluid, and that while electrical phenomena may be due to 
displacements of the ether, the theory is not advanced 
enough for us to describe the directions in which such 
displacements exist, let us make a fresh start from another 
point of view. In ordinary telegraphy or in wireless tele- 
graphy there is a transmissson of energy. For practical 
purposes, energy is of two kinds, potential and kinetic. A 
pendulum at the end of its swing is an example of a body 
having a store of potential energy. It may be hung up in 
that position, and after any interval it may be released. The 
energy which it possesses is due to the position of the 
pendulum with respect to its position of equilibrium. At the 
bottom of its swing the energy is all kinetic ; this energy is 
due to its motion. At any intermediate position the energy 
is partly potential and partly kinetic. The tendency of 
modern physics is to suggest that all energy will ultimately 
be found to be kinetic. In any case, energy has not 
objective existence as a material thing, for it depends upon 
relative position or relative motion of bodies. A "thing" 
has been defined as isness, and matter as “isness possessed 
of somewhatness.” Energy doubtless is, but it is not 

ed of “ somewhatness.”’ 

The definitions of energy are all unsatisfactory ; the most 
common one is that energy is the capacity for doing work. 
Work can be clearly defined ; and force, one of the factors of 
work, though not so easily defined in an absolute manner, 
acquires a satisfactory definition from its relation to work ; 
there is ao temptation to regard either work or force as 


At that time he | 


things, and the thinginess of energy, as Oliver Heaviside calls 
it, seems to be suggested by its conservation or indestructi- 
bility.* Force is measured by engineers, and for many pur- 
poses by physicists also, as the weight or heaviness of so 
many pounds or grammes. Work is measured as the raising 
of weight through. a, distance, or a force acting over a dis- 
tance, in foot-pounds or gramme-metres. Energy, the 
capacity for doing work, is measured in the same units. 
Power is the rate of doing work ; 1 horse-power is defined as 
33,000 foot-pounds of work done in one minute. The elec- 


trical measurement of these quantities is equally definite, and 
'the electrical mode of measuring them is far more accurate 


than the mechanical. In the unfortunate language- of the 
old electrical theory, energy is the product of a quantity of 
electricity and of an electromotive force. And, of course,” 
writes Oliver Heaviside, ‘ neither of the factors can be 
energy. That is, electricity cannot be energy as heat is. 
But concerning the often-asked question ‘ what is elec- 
tricity ?' I can attach but little importance to the answer 
itself. But the question ‘what is the mechanism of elec- 
trical phenomena ?' is quite another thing. . . . It might 
then be found desirable to completely alter the nomenclature 
of electrical theory, and instead of the present functions to 
employ others to which a plain dynamical meaning can be 
assigned. Of course, the present established relations would 
remain true, but for them might be substituted equivalent 
relations in terms of better understood quantities. 

* Now, in Maxwell's theory there is the potential energy 
of the displacement produced in the dielectric parts by the 
electric force, and there is the kinetic or magnetic energy of 
the magnetic induction due to the magnetic force in all parts 
of the field, including the conducting parts, They are sup- 
posed to be set up by the currents in the wire. We reverse 
this; the current in the wire is set up by the energy trans- 
mitted through the medium around it. The sum of the 
electric and magnetic energies is the energy of the electric 
machinery which is transmitting energy from the battery to 
the wire. . . . A line of energy-flowt is perpendicular to 
the electric and magnetic force, and is a line of pressure. 

. ... . Energy is poured out of the battery sideways into 


the dielectric at a steady rate. The lines of energy-flow : 


terminate in the conductor.” The amount of energy entering 
a given length of the conductor is the same wherever that 
length may be situated. "The lines of energy-flow are the 
intersections of the electric and the magnetic equipotential 
surfaces In passing from the battery to the wire 
through the dielectric the energy-flow is continuous, the 
state being steady (or the ether machinery being friction- 
less); but directly it reaches the conducting matter of the 
wire, dissipation commences and the flow begins to fall in 
strength, and on reaching the axis has fallen to nothing.” 
“But in the battery there is a very remarkable thing 
taking place, namely, the loss of chemical energy at a steady 
rate and in the system generally, a still more remarkable 
thing, an exactly equivalent gain of heat How does 
it get there? The natural answer is, Through the wire. 
But to get to the further parts of the wire it must go 
through the nearer, hence there must be what we call an energy- 
flow, which, in the wire, at a given place, would be the rate 
of transfer of energy through a cross-section there. Now, 
which way is the energy-flow directed ? It would seem 
only fair to let it go both ways equally from the battery. 
Let it be soat first. Then there is an energy-flow entering 
the wire equal to one-half of the loss of beat. It fails in 
strength regularly up to the middle of the wire, where 1t 18 
zero. Similarly the other energy-flow goes through the 
earth to the remote end of the wire almost unabated in 
strength, and is then directed to the middle of the wire, 


. where its strength also falls to nothing.“ 


“This seems absurd. Then let the energy be directed 
one way only, say, with the positive current. If the post- 
tive pole of the battery is to line, we have an energy current 
in one direction all round the circuit and back through the 
earth. If maximum strength is at the battery, it falls to 
nearly nothing at the distant end. . . . There is no getting 


Electrical Papers," O. Heavieide, Vol. ii., pp. 92, 562. 

f In this passage for ‘a energy-current," " energy-flow bas been 
substituted. P 

+ Jn the original, diesipativity " for ‘loss of heat. 
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at anything definite, except that the energy current must 
vary very widely, though regularly, in strength, whilst 
there is nothing to fix which way it is directed, or where 
the maximum strength is. Had we not better give up 
the idea that energy is transmitted through the wire 
altogether? ...- The transmission takes place entirely 
through the dielectric. What, then, is the wire? It is the 
sink into which the energy is poured from the dielectric and 


there wasted. . . . 
« Since in starting a current the energy reaches the wire 


from the medium without, it may be expected that the. 


electric current in the wire is first set up in the outer part, 
and takes time to penetrate to the middle.” This is pre- 
cisely what happens in the case of alternate currents, and in 
practice it is found economical to employ hollow con- 
ductors for large alternating currents, since they would not 
penetrate to the-middle of a large solid conductor. 


g CONDUCTORS. 


The theory that energy travels through the dielectric, 
that is, through the air, in the ordinary cases of telegraphy 
and electric lighting, or through the gutta-percha in the case 
of a submarine cable, has been received with ridicule and 
positive incredulity, so firmly has the idea of a flow of some- 
thing along the wire, become established. It has been 
asked ironically, whether the energy of a steam engine 
employed to drive a threshing machine travels through the 
air and not through the belt. The air has not got much to 
do with it, but how would the energy be transmitted if it 
were not for the reaction of the ground on which both engine 
and machine stand? As a matter of fact, this reaction, 
which isa transmission of force, one of the factors of energy, 
is essential. If both were floating in space, free from such 
constraint, the engine would tend to revolve round the 


‘machine, and certainly no useful driving would be done. 


The real use of the wire in telegraphy or electric light- 
ing, is to guide or direct the energy from the source to the 
sink, The word “conductor” may be honoured as perhaps 
the only one among ordinary electrical terms that is justified 
by its literal meaning. Electricity professes to name a 
thing which is no thing; current suggests that something 
flows, a suggestion wholly unwarranted by the facts ; electro- 
motive force is neither electro-motive nor is it force. 

The way in which a wire guides the energy will not be 
clearly explained until the natare of the displacements of the 
ether have been discovered. When the waves of the sea 
move towards an embankment which is almost at right 
angles to the direction of their motion, and break against it, 
the breaker which is the evidence of an expenditure of 
energy, travels along the embankment, and is guided by it. 
The embankment itself is heated, though to an impercep- 
tible extent, by this expenditure of energy. The wall of a 
whispering gallery guides and concentrates sound which 
rally travels through the air. These analogies are very 
crude, and must not be pressed. 


(To be continued.) 
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BUSINESS NOTES. 


The Urban District Council of Teddington v. the 


London United Tramways (1901), Ltd.—-In the Vacation Court 
on Wednesday last week, before Mr. Justice J elf, the plauntiffs in 
this action sought to restrain the defendants from constructing 
electric tramlines at Teddington in such a manner as to alter the 


level of the road. On the application of counsel the motion was 


directed to stand over for consideration of the learned Judge-in 
chambers, 

This case was again before Mr. Justice Jelf on Thursday last 
55 the object of the motion being to restrain the defendants 
TUM proceeding with the ‘construction of their tramlines at 
ire ur on the ground that the effect of the proposed works 
im e to alter the level of the road. His Lordship, after some 
me Sey declined to make any order on the motion, except that. 
applic 8 8 in the action, but without prejudice to any further 


a G. Stewart v. The Special Telephone Directories, 
ere the Vacation Court on Wednesday last week, Mr. Justice 
manager of the pr ee h director of the company, receiver and 

rope and asset t 
behalf of the ed ie iim 8 of the defeudant company on 


Electrical Wares Exported. 


WEEK ENDING Oct. 8TH, 1901. WEEK ENDING Oct. 7TH, 1902. 


elaide  .. T .. Value £299 Adelaide is .. Value £122 
» Teleg. wire .. .. 289 Alexandria .. a ix .. 650 
Alexandria.  .. L280 | Auckland g 100 
Amsterdam 38 Beira. Teleg. mat. s6 se 905 


Bangkok  .. En = = 84 Bergen. Teleg.cable .. oe 

Bombay, Teleg. wire .. ae 32 Bombay  .. ee vs SQ H 

Brisbane, Teleg. poles fittings 1,544 Caloutta xx ee SQ 657 
: - Teleg. wire .. és 58 


Buenos Ayres T 625 » 
Calcutta  .. ES Ls oe 364 Cape Town nm si .. 828 
" Teleg. wire .. 336 ji Teleg. cable .. 9,099 
Cape Town .. iw » Re Christiania. Teleg. wire .. .96 
n Teleg. sundries .. 1,194 Colombo  .. x . .. M 
Colombo = s is 19 Copenhagen. Teleg. wire 120 
" Teleg. mat. .. .. 260 Durban ss . . o 999 
Copenhagen ae s .. 760 East London ME id >.. 751 
h Teleg. wire . 153 Flushing es ee .. 69 
Delagoa Bay va js .. 132 Hamburg. Teleg. mat...  .. 300 
Durban 2 He Ex .. 22 Hong Kong >» 41 
Gibraltar .. vs i unos 41 Lisbon " s .. 100 
Gisborne  .. v E .. 21 Melbourne «+ R 
Halifax. Teleg. mat. .. .. 600 Odessa. Teleg. apparatun 36 
Hamburg. Teleph, apparatus 120 | Penang. Teles.cable ..  ... 242 
Hong Kong.. » ets "N^ 9 Perth.. os oe ods, ee 42 
Madras x 2x or „ 112 Rio de Janeiro. a T 23 
Malta e T s - 17 San Francisco. Teleg. cable 360,000 
Melbourne .. a zx .. 1,085 Shanghai AE sė . . 176 
Rio Janeiro. Teleg. mat. Ls 65 Singapore .. ds 2 855 64 
St. Petersburg ^ . 9206 Bvdney n E ‘ie . 219 
Shanghai ..  .. «+. 42 | Wellington.. 73 
MET Teleg. mat. .. .. 230 
Bingapore .. vy T . 104 
Stockholm. Teleg. mat. 126 
iy Teleph. cable . 181 
Sydney . es .. 409 
Teneriffe we và 20 
Townsville, Teleg. mat. .. 1,190 
Wellington x 32 29 
Zanzibar as sx s 98 3 
£268,898 


Total - £12,058 Total 


Foreign Goods Transhipped. 


Perth. Elec. machinery Value £93 Colombo. Elec. light mat. Value £16 
St. John, N.B. Elec. machinery 90 Durban. Elec. goods. <a 30 
Gothenburg. Elec. apparatus 4l 

Sydney. Elec.goods .. xs 60 

| 1 Elec. lamps. = 65 

| We lington. Elec. goods i 33 

Total se £183 | Total kå £250 


o d 


Pocket Electric Lamp.—A very compact and neat 
little portable lamp, combined with a dry cell, has been introduced 
by Messrs. F. Darton & Co., of 142, St. John Street, Clerkenwell. One 
form of the lamp is shown in the accompanying figure; it is small 
enough to go into the vest pocket, and gives quite a bright light. 


Of course it is not intended that such a lamp should be used for 
more than a few seconds at a time, and it would be unreasonable to 
keep it on for long periods without proportionately long intervals 
of rest; but for use at night, to consult one's watch, or, perhaps, to 
find the keyhole of the street door, it is quite suitable. The details 


are remarkably simple. 


Electrical Machinery for India.— Last week an 
interesting test was carried out atthe works of Messrs. Belliss and 
Morcom, Ltd., engineers, Birmingham, in their electrical machinery 
department, of a Crompton-Belliss 750 kw. combined steam dynamo 
for power and lighting. The set is one of two of this size which 
will be installed at the new works of the Calcutta Electricity 
Supply Corporation, Ltd., for which company three 250-Kw. 
similar sets have been recently despatched for power purposes. 
The engines in all instances are of Messrs. Belliss & Morcom's 
patent, self-lubricating, quick-revolution, triple-expansion design, 
having only three cylindera, viz, high, intermediate and low 

ressure, thus ensuring the simplest possible design of engine, and 
the best for the purpose intended. The firm's automatic system of 
forced lubrication is employed to all the bearings at a pressure of 
10 to 15 lbs. per square inch, by, means of valveless pumps driven 
off the engine crankshaft, and arranged in an oil-well in the crank- 
chamber. The set runs at 230 revolutions per minute with a 
steam pressure at the engine of 160 lbs. per square inch, and is 
arrang:d to run non-condensing at present. The dynamos are of 
Messrs. Crompton’s well-known multipolar type, fitted with slotted 
drum-wound armatures 7 ft. in diameter. The magnets are com- 
pound wound, the outside diameter of the yokes being approxi- 
mately 12 ft. The commutators are fitted with carbon brushes, and 
all bearings are self-oiling. The weight of the armature alone is 
13 tons. The plant, although primarily designed for lighting 
purposes, embodies all the essential qualities for traction work, and 
will, therefore, be equally suitable in that capacity if necessary at a 
future date. 
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Novel Glow Lamp Photometer.—Whilst it is easy to 


measure the current taken by an incandescent lamp, the determina- 


tion of the candle-power is a very different matter. In fact, 
without the use of elaborate standards, and a specially fitted-up 
photometer room, it has, up to the præent, been deemed an 
impossibility. As a consequence, the important question of candle- 
power has generally to be taken for granted by the buyer of lamps, 
and, under these circumstances, the measurement of the current con- 
sumption is of little use. To remedy this state of affairs, a small 
instrument has lately been devised by Messrs. Everett, Edgcumbe 
and Co. This very ingenious little apparatus (an illustration of 
which is given below) consists essentially of a modified form of 
Leeson disc photometer. Two lampholders are provided, attached 


EVERETT-EDGCUMBB PHOTOMETER. 


to an adaptor, so that connection can be made to any electric light 
fitting. In order to use the photometer, a divided scale, which is 
provided with a ring at each end that can be slipped over the lamp- 
holders, is put in place and stretched tight. Having obtained a 
point of balance in the ordinary way, the required candle- 
power is readily found, without any calculation whatever, by 
means of an ingeniously devised direct-reading logarithmic scale, 
which is practically equivalent to a specially divided alide rule. 

The difficulty of obtaining a handy and reliable standard, and 
that of regulating the voltage, are overcome in the photometer of 
Messrs. Everett, Edgcumbe & Co., by making no attempt whatever 
to keep the voltage constant, and by employing a specially stan- 
dardised lamp which forms part of the outfit, as the standard. As 
both the standard &nd the lamp under test are run off the same 
supply, any increase or decrease of voltage will affect both lamps 
equally, and the point of balance will remain practically unaltere 

It is stated that the method has the further advantage that the 
candle-power so found is, no matter how much the supply voltage 
may vary, the candle-power which the lamp would give at the 
standard voltage; which is, of course, what is required. It is clearly 
best in practice not to use the standard lamp throughout a series of 
tests, but to standardise another lamp from it, and to use this asa 
secondary standard, i 

It is claimed that with this set no specially-arranged dark-room 
is necessary, a8 any moderately-screened position is all tbat is 
required; or by hanging a few yards of black oloth over the photo- 
meter, an ideal photometric chamber can be readily improvised. 
When it is impossible for any reason to obtain a fair absence of 
light, a simple correction factor can be determined once for all, as 
explained in the directions which accompany the instrument, by 
interchanging the standard and test lamps, and obtaining a second 
point of balance. This will, however, be seldom found necessary. 
The direct reading scale already alluded to can be used to obtain the 


efficiency of the lamp in watts per candle-power, from tbe candle- — 


power, known voltage, and measured current. For the ‘latter pur- 
pose the Everett-Edgcumbe lamp-tester is a very bandy instrument. 
This has now been so far improved as to be perfectly dead-beat, so 
that the readings can be taken with the utmost rapidity. It should 
be mentioned that the same instrument can be used for direct or 
alternating current, as required, In this case also, fluctuations of 
voltage will have but little effect on the result, and unless extrem 
accuracy is required, no voltmeter need be employed. ' 

Every detail seems to have been most carefully thought out, and 
though, of course, a high degree of accuracy is not claimed, this 
simple apparatus ought to be of considerable utility. 


Electric Light Axreements.— Judge Emden, at Lam- 
beth County Court, on Friday, October 3rd, gave judgment in the 
case of the South London Electric Supply Corporation, Ltd., v. 
Morris Gouldsten, trading as M. Gouldsten & Oo., tailors, at 
1, Princess Mansions, Cold Harbour Lane, Brixton. Defendant 
had the electric light installed, and signed an agreement to pay 10s. 
a quarter rent for the meter for three years. After a short time he 
found that the light supplied was so bad that he had to use candles. 
Besides, it was three times more expensive than gas, so he returned 
to that illuminant. He paid the Electric Supply Corporation what 
he owed them, and asked them to remove the fittings, but they now 
sued him for two quarters’ rent of the meter, although he had dis- 
continued using the current. 

Judge Emden asked if the plaintiff corporation intended to bind 
the defendant down to his three years’ agreement, whether he used 


the electric light or not? Plaintiffs’ manager replied in the 
affirmative, 

Judge Emden: Your agreement is different to the agreement ofa 
gas company. I do not consider it fair that a man should be 
charged whether he uses the light or not.—We have to get cost of- 
installation back. 

You would soon get the cost of the installation back at £24 
year.—No, sir. c 

George Brace, who lived next door to defendant, deposed to 


noticing the bad light supplied by electricity. It was nothing 


equal to that given by gas. Defendant told him he would have to 
go back to gas, which, besides being better, was much cheaper. 

Defendant, in reply to an observation from plaintiffs manager, 
said he put new lamps on every fortnight. He was advised by the 
Electric Corporation’s clerks to take off the globes. He did so, but 
there was no improvement. 

Plaintiffs’ manager said defendant’s premises were close to the 
works. It was merely a question of extra expense, not of bad light. 
Defendant alone had complained of bad light. | 

Judge Emden: Do not say that. I had a case before in this 
Court where there was a complaint of bad light against your cor- 
poration. 

Under the Act they can summons :us if we supply light which 
does not come up to the proper pressure. 3 

Yes, poor people are likely to summons you for that. You won't 
let defendant off this three years’ agreement ?—Certainly not. 

Judge Emden : Well, then, I am reluctantly obliged to give judg- 
ment for the plaintiffs under this agreement. The moral is that 
people should not sign these agreements. Although Iam compell d 
to enter judgment for plaintiffs, I make no order as to coste, as I 
consider the agreement one-sided. 


On the 'Phone.—The Electrical Trades Union is now 
connected with the Post Office telephone service, No. 623 Central, 
and this may be of some assistance to employers requiring workmen 
at short notice. 


Smoke Abatement.— The Lighting, Heating, and 
Smoke Abatement Exhibition will be opened at the Crystal Palace 
on Saturday, December 13th. The Smoke Abatement Society, of 
which Sir William Richmond, K.C.B., is president, is offering a 
substantial award for the grate best capable of consuming its own 


smoke. A congress is also to be held during the run of tie 


Exhibition. 


Catalogues, &e.—An illustrated list of transformers and 
transforming apparatus, chiefly three-phase, has come to hand from 
TECNOMASIO ITALIANO CABELLA, of Milan. 

Messrs. W. A. B. Benson & Co., Lrp., of New Bond Street, 
have published a beautifully illustrated catalogue of their high- 
class electric light fittinge, for which the designe have been 
registered. The chief characteristic claimed for the Benson fittings 
is that they are practical as well as decorative, and depend for 
their effect rather on beauty of form and excellence of finish than 
on excessive or meaningless ornament.” No expense has been 
spared in representing to tbe eye by artistic colouring and excellent 
printing the superior class of fitting designed and made by this firm 
for church and hall lighting, and for dining and drawing-room use. 
This well-bound book will, we have no doubt, be greatly in demaud 
by electrical engineers and contractors engaged in installation work 
of all kinds. A separate 16-page pamphlet gives the present prices 
of the fittings shown in the designs collection. , 

Mrssnas. C. Nurse & Co., of Walworth Street, S. H., have sent 
us a copy of their No. 12 catalogue of engineers’ and joiners’ tools 
and machinery, just issued from the press. 

The LIGHTING CORPORATION, LTD., of Bloomsbury Street, W.C., 


has sent us a copy of its illustrated and priced catalogue of 


“Wenham ” incandescent electric lamps of hign and low voltages, 
plain and fancy, and of all candle-powers The Wenham" 
enclosed arc lamps for continuous and alternating current circuits 
are also particularised. 

The WESTERN ELECTRIC Co. has issued a new price list, describ- 
ing its telephones for private line installations. Wall and desk sets, 
intercommunication instruments, and parts are very neatly shown, 
and a number of exterior wiring diagrame are given. 


Board of Trade Approval.—The Board of Trade bas, 
according to the London Gazette, of September 26th Jast, approved 
of the Westinghouse integrating wattmeter. This meter is of the 


alternate -current induction type, simple in construction, and 


accurate overa wide range. In all cases, whether on single or poly- 
phase circuits, it measures energy direct in kilowatt-hours. The 
construction of this meter is pretty well known, and its use is 
extending rapidly on alternating current power systems in this 
country. | 


Book Received.—Papers presented by Seventh Annral 
Gonvention of the International Association of Municipal Elec- 
trioians, held at Richmond, Va., U.8.A., Octoter 7th, Sth, 9th, 19(2 


Bankruptcy Proceedings.—At Warrington Bankruptcy 
Court last week, Walter Morton and William Trevitt Sampson, who 
carried on business in partnership as electrical and mechanical 
engineers, appeared for their public examination. The liabilities 
amounted to £307, and the assets were estimated to realise £101, 
leaving a deficiency of £225 15s. 7d. Morton had separate liabilities 
amounting to £84, with no assests. The causes of failure were 
alleged by the bankrupt to be loss on a contract at Wallasey and 
bad trade. The examiuation was closed. 
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Liquidation.—A meeting of the Reno Electric Stair- 
ways and Conveyors, Ltd., is to be held at 70, Finsbury Pavement, 
E.C., on November 3rd, to hear an account of the winding-up. 


The South American Electric Co. v. Moreno.— 
In the Vacation Court on Wednesday, before Mr. Justice Jelf, Mr. 
Bramwell Davy, K.C., asked for an injunction to restrain the 
defendant from purporting to act as secretary of the plaintiff dom- 

ny, and for an order for the delivery up of the minute and other 
Pooks of the company. Learned counsel stated that the defendant 
was a director of the company as well as secretary, and from the 
latter office he had been dismissed. The defendant urged that he 
had not been properly dismissed, and he also claimed to have a 
lien upon the books with respect of money owing to him by the 
company. His Lordship, after some argument, granted an interim 
injunction, and made an order for the delivery up of the books. 


D 


— 


ELECTRIC LIGHT AND POWER NOTES. 


Accrington.—After comparing the cost of electric and 
_ gas lighting for two of the principal thoroughfares in the town, the 
T.C. has decided to adopt electricity, with arc lamps. 


Ashton-under-Lyne.—Owing to the change of voltage, 
the whole of the street incandescent lamps, and those used by 
private consumers, have been replaced by new ones, without the 
slightest inconvenience. The work, which comprised the alteration 
of 16,000 8-c.P. anpa was carried ont under the supervision of the 
electrical engineer, Mr. Appelbee. 


Aston.— On September 30th, at the laying of the founda- 
tion stone of the new electrical power station of the U.D.C., the 
chairman of the Tramways and Electric Light Committee (Mr. J. J. 
Gittings) stated that the plant which was to be installed would be 
suficient to supply current to the whole of the tramways through- 
out the district, and in addition would carry a maximum load of 
40,000 8-0. P. lamps. Over 12 miles of cables would be laid for 
private house and street lighting, and for supplying power for large 
works and the tramways. The total cost would be about £67,000. 
The Council had been recommended to adopt the lowest price 
charged in any town in the United Kingdom—14d. per unit for 22 
hours of the day, with 6d. per unit between the hours of 6 p.m. and 
8 p.m. in winter and 7 p.m. and 9 p.m. in summer. The lower 
charge compared with gas at 9d. per 1,000 cub. ft., which was a 
third of the present price of gas at Aston. | 

The L.G.B. has givon permission for the U.D.C. to raise a loan of 
£52,436 for electric lighting purposes. 


Barrow,—An inquiry was held last week by Mr. Malet, 


L. B. Inspector, with regard to an application by the Corporation 


for sanction to borrow £20,000 for electric lighting purposes, in 
view of further extensions being required to meet the public 
demand, which had increased rapidly. In January, 1898, the first 
loan of £29,000 was authorised, and since then small loans had been 
received amounting in all to £58,575. 


Belfast.—The City Council has received an intimation 
from Mesare. Harland & Wolff, Ltd., stating:—'' That as there 
would appear to be no immediate prospect of obtaining from the 
Corporation the current they require for driving their machinery, 
they regret to pay they are now obliged to make other arrangements, 
and must therefore withdraw their application and the corresponding 
guarantee of May 27th last.” It was resolved—That in acknowledg- 
ing receipt of Messrs. Harland & Wolff's letter, the committee 
desire to point out that so faras they are concerned no delay has 
taken place. The application was received on May 23rd, and on 
receipt of the guarantee, dated May 27th, a special meeting of the 
committee was held on May 28th, when the application was 
granted, subject to the L.G.B.'s sanction to the loan required for 
laying the mains being obtained; the Board having held their 
inquiry here on July 22nd, the committee are now awaiting the 


Board’s decision. The loss of this fine source of revenue is a 


misfortune to the city. 


Berwick,— Electricity works are about to be erected on 
the Quay by the Urban Electric Supply Co., which is in negotiation 
lor lighting the town. 


Beverley.—Owing to the Edmundson Co. having asked 
for £5,000 more than the £14,704 loan secured by the T.C. for 
providing an electric light installation for the town, the Corporation 
on October 1st decided to allow any other company to undertake 
the work for £14,704. 


Bloemfontein.—The Council has approved the specifica- 
tions for electric lighting installation, and a contemporary says that 
Messrs. Davis & Soper have received definite instructions to accept 
one of the tenders sent in some time ago. ^ 


Brighton,—Another discussion relative to the position of 
the Corporation's consulting electrical engineer, Mr. Wright, with 


the Mutual Electric Trust Co. and the Reason Manufacturing Co., 


Ltd., of Brighton, took place at the meeting of the T. O. on October 
2nd. Mr. Tozer had asked for counsel’s opinion to be taken on the 
connection of Mr. Wright with the Mutual Electric Co., which 
owned shares in the Reason Manufacturing Co., from whom the 
Corporation purchased goods, but it was stated that it was not 
deemed advisable to grant this request because, when Mr. Wright's 
appointment was altered on February 26th, 1900, he informed the 
Committee, and it came to the Council, that he was a shareholder 
in the Mutual Electric Trust Co., which would, in the near future, 
be merged into the Reason Manufacturing Co. Although he gave 
that information, the Corporation decided to retain his services. 
Mr. Tozer intimated that he intended to obtain counsel's opinion 
himself, but Mr. Broadbridge said that surely the Council was 
studying the interests of the ratepayers when it could buy 
meters from the Reason Co. at nearly half the price it would 
haveto pay elsewhere. In further discussion it transpired that by 
special arrangement the Reason Co. supplied to the Corporation 
demand indicators at a specially cheap rate with no royalty, and the 
Mayor observed that there was no profit accruing to the Reason 
Co. from the Council. The matter then dropped. 

On Saturday last the Mayor (Alderman Stafford) opened the 
Electrical Exhibition at the Aquarium. Practically all the local 
electrical firms were represented, among which there were some 
very artistically arranged stalls, chiefly devoted to the various forms 
of electroliers, desk fans, &c. A good show was made by Mr. F. 
Fileman, of Brightoh, who had a nicely arranged selection of fittings, 
which were all shown off to the best advantage. Among the 
novelties may be mentioned several “ pom-pom ” shells from South 
Africa neatly made up into candlesticks and electric table lamps. 
Messrs. Babcock & Wilcox had a model boiler on view, while Messrs. 
J. H. Holmes & Co., of Newcastle, exhibited a number of 
Lundell motors, many of which were in operation. Among other 
exhibitors may be mentioned Messrs. Bruce Peebles & Co., Messrs. 
Veritys, the Electrical Co., Ltd., showing Nernst lamps, the British 
Insulated Wire Co. Ltd., and many others. Some of the 
Gilbert Co.’s yellow type arc lamps were employed for lighting the 
exhibition. 


Burnley.—The T.C. on October 1st decided, on the 
recommendation of the Electricity Committee, to instal additional 
plant at the electricity works, in order to meet the increased 
predi through the extension of the tramways, at a cost of 
£3,500. 


Buxton.—Messrs. Rowcliffe & Co. have submitted to the 
U.D.C. a scheme for supplying the town with electricity for lighting, 
power and traction purposes. It was decided to go fully into the 
matter at a special meeting. 


Cardiff.—The town clerk has prepared a report upon the 
South Wales Electrical Power Distribution Act, so far as it affects 
the borough of Cardiff. The sub-committee, to whom the question 
of access to the property of the Cardiff Railway Company for the 
purpose of supplying electrical energy was referred, has endeavoured 
to get an appointment with Sir W. T. Lewis in reference to the 
subject, but Sir William is laid up with an attack of influenza. 


Cheltenham.— The T.C. on Monday decided, owing to 
the neglect or refusal of the R.D.C. to give its approval to the 
Council extending the electric light mains through Prestbury, to 
withdraw the proposed prov. order for extension of the lighting 
area to the adjoining parishes. 


Cheshire, Stafford and Derby Power Scheme.— 
Power will be applied for in the next session of Parliament 
by a syndicate of capitalists to erect electric generating 
stations and lay mains for the supply of electricity through-, 
out a district comprising the greater part of Cheshire, North 
Staffordshire and the north-western portion of Derbyshire 
(including Harfield and Whorley Bridge), not included in the 
Derby and Notts Act. The area of the district is 1,770 sq. miies, 
and it has a population of 1j millions. Within this area there are 
four county and 12 non-county boroughs, 44 urban districts, and 28 
rural districts. The scheme will be on the same lines, generally, as 
that of the Lancashire Electric Power Act, and other similar Acts 
already granted by Parliament, and the district will join up to that 
covered by the Lancashire, Yorkshire, Derbyshire and Notts Acts. 
The chief objects of the company are to supply electricity and pro- 
duce gas for power purposes; and it will undertake to supply local 
authorities with electricity in bulk for lighting and other purposes 
within their own areas. The promoters are in communication with 
the local authorities, and ask for their co-operation on the ground 
that the undertaking will be greatly to the public advantage. 
Pending the receipt of fuller details, there is some reserve on the 
part of the authorities, but the trend of public feeling throughout 
the district is distinctly favourable. 

At its last meeting the U.D.C. of New Mills had before it a letter 
from the solicitors for the promoters of this scheme. The Council 
deferred consideration of the matter. 


Clyde Valley Power Scheme.—According to the 


Glasgow Evening News, a contract to the value of £500,000 has been 


placed with the Westinghouse Company, London, by the Clyde 
Valley Electrical Company, Glasgow, for the equipment of two 
generating stations, which are to supply electrical power for indus- 
trial purposes over an area of 755 square miles. 


Cornwall Power Scheme.—A meeting was held last 
week of the Cornwall Electric Power Syndicate, Ltd., at which 
important reports were considered and arrangements made for 
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meeting the demand of the consumers in the county who are 
urgently needing an immediate supply of electrical energy, by in- 
stalling temporary plant. 

Derby.—The T.C. on October Ist decided that £6,948 
should be applied, out of the profits of the water undertaking, to 


the district fund, to cover the deficiency on the electric lighting 


account for the two years ending March 31st, 1902, and the 
additional quarter’s interest charged on the electric lighting 
account. We hope that advantage will not be taken of this financial 
operation to declare a profit on the electrical undertaking ! 


Dover.— Electricity is to be utilised for working the 
cranes used in loading and unloading mails and baggage on the 
€ontinental steamers. The cable from the electric light works to the 
Admiralty Pier will be 13 miles tong. 


Dudley.—The balance-sheet of the Corporation electric 
light undertaking for the year's working ending March 31st shows 
that £41,500 have been borrowed, and that £44,825 have been 
expended on buildings and equipment. On the years working 
there has been a gross profit of £2,439, but there has been paid, in 
principal and interest on loans, the sum of £2,829, Claims to an 
amount exceeding £300 have been made against contractors for 
supplying unsatisfactory material. 


Eastbourne.—The T.C. has reduced the price of energy 
to large consumers to 44d. per unit. 


Edinburgh.—An explosion occurred last week in an 
electric light manhole in the High Street. The cover of the 
manhole, which was made of cement, weighing about 1 cwt., was 
thrown up into the air a distance of 6 or 7 ft. The street was left 
in darkness for about an hour, when the staff of the electricity 
department effected the necessary repairs. 


Exeter.—The electricity revenue account for the year 
cnding December 31st last shows gross profits amounting to £2,894 
14s. 7d. The interest for the year amounted to £991 10s. 8d., 
sinking fund, £1,023 6s., and the net surplus for the year £579 
17s. 9d. The total expenditure was £5,390. The net surplus from 


the last account was £1,987. Accumulated surpluses and reserve 
fund total £3,617. 


Halifax.—Jlhe T.C. at a meeting on Wednesday last 
week decided to make application to the L.G.B. for power to 
borrow £28,000 for the extension of the electricity undertaking. 
The electrical engineer (Mr. W. M. Rogerson) stated that the 
present plant was fully loaded, and should a breakdown occur on 
any of the present generating units there would be no spare plant 
to take its place. The average yearly increase in demand for the 
last three years was 411 kw. He estimates that in the contem- 
plated extensions one new 700-kw. steam dynamo will be required, 


Hex River.— The Cape Orchard Co. is erecting 


a refrigerating chamber for the storage of fresh fruit. The 


machinery will be driven electrica!ly by means of a turbine plant. The 
contract for the plant for developing and transmitting the electric 
power has been placed with Mesers. Siemens. | 


Honley.—The U.D.C. has applied to the L.G.D. for a 
loan of £4,800 for electric light purposes. 

Kalk Bay—Muizenberg.—The local Council recently 
passed a resolution to the effect that no person shall sell or supply 
within the municipal limits any electricity, electric energy, or 
power without the permission of the Council given in writing. 

Kettering.—The L. G. B. has sanctioned the raising of a 
loan by the U.D.C. for the provision of a refuse destructor and ele 
tricity works. 

Kildare.— Last week Mr. P. C. Cowan, L.G.B. In- 
spector, concluded the holding of an inquiry into an application by 


the Naas No. 1 Rural District Council for a loan of £3,000 to pro- 


vide a system of public and private ligbting by electricity for the 
town of Kildare. The inquiry had been opened on August 25th. 


Kingston-on-Thames.— The T.C. has fixed the follow- 
ing charges for energy for motors :—3d. per unit up to 5,000 units, 
with a reduction to 24d. per unit if the quantity of energy used on 
the same premises during a year exceeds 5,000 units, and a further 

reduction to 2d. per unit if over 10,000 units are used. The Cor- 
poration reserves its right to discontinue, if necessary, from 
5.30 p.m. to midnight, the supply of energy to such motors supplied 
on the reduced rates of 24d. and 2d. per unjt. 


Lewes.—An animated discussion took place at: the 
meeting of the T.C. on October lat relative to the lighting of the 
public lamps. A scheme for lighting a portion of the town by 
means of 12 arc lights, one 32-c.r. lamp, 12 16-c.P. lamps, two 10-c P. 
lamps, and two 8-C. P. lamps at an estimated cost of £223 10s. per 
annum, had been placed before a committee by the Electric Lighting 
Co., but as gas lighting only cost £190 7s. 3d., the Council resolved 
notto make any change. 


London.—Ciry.—The City Corporation, on the recom- 
mendation of the Streets Committee last week, decided to offer no 
opposition to the re-introduction of the L.C.C. (Electric Supply) 
Bill subject to the insertion of a clause protecting the rights of the 
Corporation under the various Electric Lighting Acts and Orders 
affecting the City. " 

GargENWIOH.— The Blackheath aud Greenwich District Electric 
Light Co., Ltd., has agreed with the Borough Council to supply 
energy to the Council's premises for three years at 34d. per B. of T. 
unit. 


L. C. C.—The Council, on reassembling on Tuesday, sahctioned 
loans of £5,000 to the Battersea Borough Council for electric light- 
ing purposes, and £25,000 to the Fulbam Council for similar works. 

The Highways Committee presented a report in reference to the 
Council’s Electric Supply Bill, which was rejected by a Select Com- 
mittee a few months ago. Having regard to the great importance 
of the Bill in respect of uniformity, efficiency, and economy of 
supply, the Highways Committee stated they had thonght it right 


to consult the Borough Councils as to whether it should be re. 


introduced in the next session of Parliament. Replies had been 
received from 19 out of the 29 Borough Councils, and they encouraged 
the Committee to hope that a further attempt would receive a large 
measure of support. The Council resolved to promote a Bill in the 
next session on the same lines as those of the rejected Bill, and to 
afford the Borough Councils an opportunity of expressing their views 
on tne draft. 

It was announced by the Highways Committee that the 
Metropolitan Electric Supply Co. had given notice of intention to 
lay extra-high pressure mains from the station at Willesden along 
various roads and streets to the station in South Place. The works, 
in so far as London was concerned, would be situated in Paddington 
and Marylebone, but the latter Borough Conncil had expressed 
disapproval, and the company appealed to the Board of Trade. 
The appeal was heard on September 4th, when the arbitrator 
decided that the route of the mains should be altered for some 
portion of the distance, and that the company should submit an 
amended notice and plans. The company had, however, not 


forwarded these, and the Committee had not approved the proposed 
works. 


The Highways Committee also referred toa notice received from 


the County of London Co. of intention to lay low-pressure mains 
along Wyneham Road and Beckwith Road. With-the exception of 
those for a very emall portion of Beckwith Road at its southern 
end the works would be within an area which was formerly a part 
of Lambeth, but which had been transferred to Camberwell under 
the London Government Act, 1899. As, however, the transference 
did not alter the area specified in the prov. order under which the 
notice was served, a portion of the works would be outside the area 
of supply, and the Committee had therefore expressed its dis- 
approval, and at the same time had pointed out to the company the 
position of the matter. 52 l 

Lonth.— The Corporation has 1etained Messrs. Handcock 
and Dykes, of Westminster, to adviee it with regard tó its electric 
lighting order, and to prepare a full report as to the capital outlay 
and system to be adopted. 


 Montreal.—4A five-year contract for the supply of the 


electric power to run the new pump for the high level reservoir was 


awarded recently by the City Council to the Lachine Rapids 
Hydraulic Co. The price is $20 per horse-power-year, making the 
cost for 400 H.P. for the period mentioned, $40,000. 


Newport (1.W.).—The T.C. has decided to have 30 arc 


lamps erected in the town. The energy will be supplied by the 
Isle of Wight Electric Light and Power Co. 


Nottingham.—The electrical engineer (Mr. H. Talbot) 
reports that the plant at the Talbot Street station has been increased 
during the year by the addition of two steam dynamos of 700 1. H. P. 
each. This last addition completes the equipment of this station. 
The power of the plant installed is 8,925 H. p. Three of the 700 
LH P. steam dynamos are at present being used for traction pur- 
poses, but the whole of the traction load will shortly be transferred 
to the new power station at St. Ann’a Well Road. When this is 
completed, the three steam dynamos will be available for meeting 
the increased demand for lighting and power. The distributing 
mains have been extended in 43 directions during the year, the 
total extension being 3 miles. 'The total length of distributing 
mains laid is 36 miles. The number of applications received for à 
supply of electricity on March 31st was 1,867, as compared with 
1,529 on the same date last year. The number of unite sold in the 
year was 4,094,897, as compared with 2,312,557 during the previous 
year. The cost of production shows a decrease in every item. 
The total engineering costs have been reduced from 145d. 
to 1:02d., and the total costs, including sinking fund and 
interest —from 243d. to 2'06d. The first portion of plant at the Bt. 
Ann's Well Road power station is erected, and the station should 
be ready to take the traction load by the autumn. 

The Ncttingham City auditors, in their annual report to the City 
Council, state that the surplus revenue amounted to £26,840 3s. 6d., 
as against £17,919 168. 6d. in 1901, out of which £6,500 had been 
appropriated to the relief of the rates. The sales of energy 
amounted to £43,885 6s. 8d. For electric traction the traffic receipts 
were £59,965, and advertisements £559 1s. 8d. The expenditure, 
including electric energy, £6,843 14s. öd., traffic expenses 
£12,481 19s., &c., left a surplus of £37,607, out of which £12,000 
was devoted to the relief of the general district rate. In the elec- 
tricity department the capital expenditure is £316,143 108. 7d., and 
the sinking and reserve fund £33,657 12s. 5d., which equals 10 65 per 
cent. for eight years. In the tramways department the capital 
expenditure is £120,073 14s. 8d., and the sinking and reserve fund 
£38,375 88. 10d., equalling 9°13 per cent. for five years. 


Manchester.—Considerable discussion prevails in the 
city on the position of the electricity undertaking. There was à 
long discussion at a meeting of the Electricitv Committee on 
Friday last regarding a report submitted by Mr. Metzger, the 
engineer, but no decision was arrived at thereon. It was stated at 
a recent meeting of the City Council, that the turnover of the Gas 
Committee was £763,210, while that of the Electricity Committee 
with almost the same capital, was £134,462. 
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At the last meeting of the City Council, a statement was 
made, showing the present position «f the undertaking and 
its relation to the tramway service. It appears that the Elec- 
tricity Committee was led astray by a miscalculation 18 months 
ago as to the number of tram cars likely to be ruo. When the 
existing routes were opened not half the number estimated were 
put on, though electric plant had been provided sufficient for the 
full estimate. In December next, and in March, 1903, the tram- 
ways department will have completed, and will be in a position to 
open, additional routes for traffic ; so that in six months from the 
present time there ought to be 638 cars running, and by the end of 
next year, allowing for other routes remaining to be opened, and 
cross routes, 119 more—in all 757 cars. The Electricity Committee 
has provided plant sufficient for 700 cars, but, from the proportion 
the Tramways Committee are putting on new routes at the present 
time, it is considered doubtful if the number will exceed 500. Asa 
result the Electricity Committee will find itself in possession of 
plant capable of providing power for some 250 cars above the 
number actually running. The Electricity Committee naturally 
complains, in face of these facts that it should be charged with over- 
atocking the works. | - 

At the same time the Electricity Committee wished to avoid a repeti- 
tion of the disaster of 1901, when it had to refuse 60,000 8-c P. 
lamp connections, on account of the plant not being available for 
producing the requisite supply. It, therefore, looked ahead some- 
what, and ordered the neceseary machines to deal with supplies till 


the end of 1904. The last of the machines ordered is not expected to 
be running until March, 1904. 


The statement to the effect that the capital expenditure of the 
electricity department is equal to that of the gas department, whilst 
the latter has five times the revenue, has no foundation in fact. 
The accounts to March 318t, 1902— the last published — show that 
the capital of the electricity department is barely half that of the 
gas department. Us 

Another injustice to the Electricity Committee arises from the 
gas competition. As far back as 1897 the City Council authorised 
the Committee to make arrangements for street lighting, and 
specified the streets to be lighted. It was also understood that all 
tramway routes would be lighted by means of arc lamps or some 
other form of electric illumination, and the Electricity, Committee 
was led to instal sufficient plant in the new Stuart Street works to 


meet all requirements. The neceseary cables bave also been laid 


along the tram routes and the other authorised streets. It was 
expected that about 3,000 arc lamps would be required upon the 
routes referred to, but the Council now says that no further steps 
‘shall be taken for the street lighting of Manchester with arc lamps, 
and the Gas Committee is to have the benefit of the revenue to be 
derived from this source. A scheme is therefore being matured for 
the hiring-out of motors, arc lamps, and any apparatus connected 
with the use of electricity, to private consumers; and it is also sug- 
gested that a reduction in the price charged for these purpose 
should be made. This would increase the demand for energy and 
bring all the plant into use. 

The energy sold during the year ending March 31st last in Man- 
chester amounted to 10,502,299 units. These are the last figures 
available. The borrowing powers of the department amount to 
£2,171,121, and it supplies, in addition to the Manchester area, 
seven outlying districts, whose provisional orders this Cor- 
poration has taken over. The total revenue from lighting 
and tramways together, was £134,103. The maximum demand for 
electricity during the period referred to was 9,140 kw. There were 
only three small tramway routes opened; since- then fresh routes 
have been completed and opened, and the Committee estimates that 
when the whole tramway scheme is working, the requirement will 
amount to 20 million units per annum for that purpose alone. Of 
the 9140 kw. above mentioned, as the demand for the year 
ending March last, 7,930 were for lighting, and 1,210 for traction. 
The tramways department is being charged at cost price for energy, 
10 that any surplus it hands over in aid of the rates, should be 
equally credited to the electricity undertaking. 


Romford.—Negotiations are taking place between the 
V. D.C. and the Electric Light and Power Co., for the provision of 
electric light and tramways for the town. | 


Ross.— Both the gas aud the electric light companies 
have offered to erect, free of cost, lamps for trial purposes, and 
the latter offers to provide arc lamps giving 1,500 hours' light for 
£19 10&, with £1 2s. 6d. for each 100 hours extra. Both offers have 
been accepted. : ! 


Runcorn.—The B. of T. has drawn the attention of the 
U.D.C. to the fact that nothing has been done by the Council under 
the E.L. order granted in 1899, and it now devolves upon the Board 
= ons whether the order shall be allowed to remain in force 

y longer. | | 


St. Albans,—An electric lighting company is negotiating 


with the T.C. for the leasing of the Council’s prov. order for elec- 
tric lighting. 


8t. Helens,— The Electric Light Committee has in- 
structed the town clerk to apply to the L.G.B. for sanction to the 
Trowing of the sums of £5,600 for extensions of mains, overhead 
Work, &c., and £2,0CO for the erection of a retaining wall, and the 


“alteration of railway sidings at the power station, Cropper’s Hill. 


Cleckheaton.—The L.G.B. has sanctioned the borrow- 


ing of a further sum of £6,000 on electricity account. 


St. Petersburg.—The British Consul-Genéral in his 
annual report states that the business in electric fittings and in- 
stallation is mostly in German hands, competition being rendered 
difficult by the low prices of the Germans, but it is considered that 
the trade in this branch has a good future, and British manufacturers 
Should spare no effort to prove to the Russian purchaser the 
superiority of their productions in this particular industry. 


Sheffield.—Last week there was a slight leakage of 
electricity from the Corporation lighting cables in the conduit 
below the pavement in High Street. The street was crowded a£ 
the time, and several pedestrians received shocks sufficient to make 
them wince, but nobody was hurt. The accident was due to a 
faulty cable, which was soon set right. 


Sidmouth.—The U.D.C. on October 2nd decided that 
the Council should obtain its own prov. order, instead of allowing 
& private company to step in and obtain powers. 


Somerset and District Electric Power Syndicate. 
—Messrs. Osborn, Ward & Vassall, of Bristol, have consented to act 
as local solicitors for this undertaking, and Mr. E. E. Smith, of 41, 
Broad Street, Bristol, has been appointed secretary pro tem. It is 
proposed to make an application to Parliament next November for 
an Act. It is hoped to supply energy in bulk at a rate which will 
compare favourably with the rate charged by other power schemes. 
The main generating station will be erected upon the Somerset 
coalfields somewhere in tbe neighbourhood of Radstock. 


Spain.—Work has just been completed on the establish- 
ment of the central electric lighting and power station in the town 
of Zaragoza. It is expected that the new electric tramways will be 
ready for operation in a few days. 


Tunbridge Wells. -A IL. G. B. inquiry is to be held 
to-day with respect to the borrowing of an additioral £10,000 for 
electricity works extensions, which have been occasioned by the 
continued growth of the undertaking. The number of consumers 
now on the register is 700, with 56,000 lamps. 


Wallasey.—The U.D.C. on October 2nd adopted the 
recommendation of the Electricity and Tramways Committee that 
a loan of £51,210 should be applied for to extend the electricity 
works, 


Wednesbury.—The General Purposes Committee has 
recommended the Corporation to supply electricity for private 
purposes in the borough only and on the basis of receiving electricity 
in bulk from the Midland Electric Power Co. The Committee has 
been negotiating with the company, who are prepared to supply 
electricity on the direct current system. The Committee recom- 
mends that application be made to the L.G.B. for sanction to 
a loan of £11,000, and also that instructions be given for the 
necessary plans and specifications, and for tenders for the necessary 
transforming plant, mains, &c. The Committee further recommends 
the Corporation to accept an agreemcnt with the company for the 
supply of electric energy through a meter in the company’s sub- 
station in the borough for both power and lighting purposes on the 
maximum demand system, on the basis of 3d. per unit for the 
maximum demand for one hour per day, and ‘825d. per unit 
for the remaining hours, the company undertaking not to lay 
any distributing mains in the borough. 


Yorkshire.—The Urban District Council's Association 
has decided to hold a conference of public bodies in Yorkshire to 
consider what joint action shall be taken with reyard to the appli- 
cation of the Electrical Supply and Traction Co.’s application 
for powers to supply various districts in the county. 


ELECTRICO TRACTION NOTES. 


Allahabad. —7n«di«n Engineering says that Messra. 
Kilburn & Co., Calcutta, will shortly sign an agreement with the 
Allahabad municipality for the right to construct and maintain an 
electric tramway service in Allahabad. The length of the line for 
the present will be about 23 miles, beginning from the Chowk (the 
market of the city), and going to the end of Katra bazaar. The 
route is the main thoroughfare of Allahabad, from which branch off 
roads leading to all the principal offices and places of business, and 


_ the tramway should be a remunerative undertaking from its very 


start. 


Belgium.—La Société Electricité et Hydraulique, of Liege, 
is building three 1,200-H.P. alternators for the tramway power 
station at Havre. 


Birkenhead.— The first annual report on the working of 
the electric trams was presented to the T.C. on October Ist. This 
showed that the income was £31,593, and the expenditure, includ- 
ing interest and sinking fund, £28,079, leaving a net profit of 
£3,514, which had been transferred to the depreciation account. 
The receipts per car-mile were 10'54d., the working expenses 6'36d., 
and interest and sinking fund 301, showing a net profit of 117d. 
per car-mile. This profit, it was added, was equal to 11°12 per cent. 
of the income. It is estimated that during the current year tLere 
will be a surplus cf £5,000 or £4,000. 
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Black ponl.—A  motorcarist correspondent writes :— 
" While Blackpool bas one of the best electric tramway services 
in the country, a visit to this popular seaside resort shows that 
the track is in anything but a satisfactory condition, and is in many 
cases poritively dangerous to other vehicular traffic, and especially 
to cyclists. Some laxity is also noticeable with regard to the 
display of the fares charged. While on a visit to Blackpool I 
boarded a car the other day, for a journey the fare for which 
according to the only notice layed on the car was ld. The 
conductor demanded 2d., and explained that the list of fares shown 
were thosejwhich were to come into force a couple of days later! 


Bradford.—A curious development of the tramway 
dispute ocourred on Wednesday last week. After the men’s 
organisers had issued their ballot papers, Mr. C. J. Spencer, the 
manager, got out another series of ballot papers with the same 
questions on, and had ballot boxes placed in the Town Hall and 
tram sheds for their reception. His p was to get from the 
men direct, under the secrecy of the ballot, a true expression of 
their views on the question of a strike. On the previous evening 
the Trades Council had appointed a deputation to wait on the 
Tramway Committee to discuss the possibility of a settlement, and 
when it was seen that Mr. Spencer’s ballot papers had been issued, 
the Trades Council representatives got into communication with the 
chairman of the Committee, and it was arranged that both sets of 
ballot papers should be collected and burnt the same evening, and 
the Committee and the Trades Council deputation should confer on 
the following day. 

There having been signs that the chairman of the Tram- 
ways Committee (Mr. James Hill) is to be assailed in this 
month's election campaign on the score of the tramways 
management, the issue of returns of the department for the six 
months ending September 30th has been expedited. It is shown 
that the revenue for the half-year came to £89,500, being an in- 
crease of no less than £23,359 on the last previous half-year, a per- 
centage of increase of 35:43. During the six months the fares on 


some of the lines have been reduced to scarcely more than half. 


A substantial surplus is shown on the working of the lines, 
amounting to £9,900 without allowing for depreciation, and £3,500 
after deducting depreciation. 


Brierley Hill, —The U.D.C. on Monday appointed Mr. 
R. P. Wilson, of London, as engineer of the light railway scheme. 


Bulawayo.—The sub-committee appointed by the Town 


Council to consider the advisability of having an electric car line 
for Bulawayo has selected a route subject to the approval of the 
Council, and when the route is adopted it is proposed to call for 
tenders from persons willing to construct the tramway, in terms of 
the draft agreement which has been prepared. 


Chatham.— The electric cars of the Chatham and Dis- 
trict Light Railway Co. were well illuminated with coloured 
electric lamps on the occasion of Lord Kitchener's visit to Chatham 
on Saturday last. 


Dartford.—Before embarking on an electric tramway 
xm the U.D.C. has decided to consult Mr. Hawtayne on the 
subject. i 


Devonport.—An electric car smashed up a trap that was 
crossing Fore Street on 6th inst., throwing the three occupants into 
the roadway ; one of them had his skull badly fractured. 


Doncaster.—The Doncaster Corporation has approved 
about half a dozen extensions of its routes, and will apply for 
loans for £11,000 for tramway and electricgl purposes, and £3,000 
for new cars. 


Dudley and Stourbridge.— Colonel Von Donop held a 
B. of T. inspection on Thursday last week of an important exten- 
sion which bas been made of the Dudley, Stourbridge and District 
Electric Traction Co.'s lines by the construction at Stourbridge of a 
line two miles in length to Lye, and a lirs nearly a mile long, vid 
Enville Street to Wollaston. As a result of the inspection, Colonel 
Von Donop required some few alterations to be made which, 
a correspondent says, were expected to delay the opening of the line 
for about a week. 


Durban.—The extension of the electric tram track is 
being pushed ahead, about 154 miles having been laid, or nearly two 
miles more than the original contract. 


Eccles,—The opening of the line to Peel Green, on the 
3rd inst., has placed the remoter parts of the borough of Eccles in 
communication with Manchester, by the Salford Tramway aystem 
to the boundary of the city. Horse traction has now finally dis- 
appeared from the Eccles tramways. 

Farnworth.—The electricity undertaking seems to be 
working not very successfully. The district tramways are, in fact, 
showing a weekly loss, and the District Council is being urged by a 
local ratepayers’ association to allow the Bolton Corporation to take 
over the whole system at an annual rental. Only by this means, 
it is said, will the Council be able to get a fair return for the capital 
it has expended. On the other hand, the Tramway Committee of 
Farnworth claims that the lines can be made to pay, and that time 
should be given for a proper test, 


Flixton and Manchester.—4A scheme for connecting 
Patricroft, Flixton and Urmston, on the Lancashire side of the 
Mersey, with Manchester by way of Stretford, Sale and Northenden, 
is being considered by the local authorities. The line will pass 
through a portion of the Bucklow Rural Council's district, which 
covers a very wide area, and the Council is being urged by local 
residents to give the project its strong support. 


Johannesburg. —Mr. R. A. Dawbarn (of Messrs. 
Mordey & Dawbarn) has left for South Africa in connection with the 
electrification of the Johannesburg tramways. N 


Leigh. — The T. C. on October Ist decided to proceed 
immediately with its Bill for powers to oonstruct branch lines of 
electric tramways within the borough, owing to the failure of the 
negotiations between the Corporation and the South Lancashire 
Tramways Co. It is proposed to construct and lease or work lines 
to Plank Lane, West Leigh, Hindley Green and Astley, radiating 
from the South Lancashire Co.'s trunk line which runs through the 
borough. 


London.— We read that on the 2nd inst. the Marylebone 
Borough Council decided to refuse its assent to the construction 
of a surface contact electric tramway from the Marble Arch along 
Edgware Road to Cricklewood. 

The L.C.C. on Tuesday adopted resolutions deciding to enter into 
an agreement with the South London Tramways Co. for the 
purchase of its undertaking which was authorised in 1882, and em- 
powering the Highways Committee to conduct negotiations for the 
acquisition from the London and Deptford Tramway Oo. of the 
lines sanctioned by the Southwark and Deptford Tramways Act, 
1881. 


London to Brighton.—The Hove T.C. has received 
from Mr. F. H. Cheesewright particulars of a fresh scheme for con- 
necting the town and Brighton with London by means of an electric 
railway. It is proposed to construct the London end of the line 


from Waterloo to Croydon on a viaduct, and to run through Redhill, . 


Horley, Hayward’s Heath, to Brighton. Powers will be applied for 
to connect the line at Redhill with Reigate, and at Hayward’s 
Heath with Lewes, by means of light railways. 


Lourenco Marques.—The A/rican Argus says that the 
Gorjao Wharf, at Delagoa Bay, is proceeding satisfactorily, all the 
necessary material being on the spot. It may not be generally 
known that this wharf will possess the most up-to-date crane 
plant in South Africa. The contracts have been signed for a large 
electrical generating station and a system of electrical cranes, the 
whole to be ready by February next. The cost is some £35,000, and 
the work is said to have been divided between Messrs. Siemens 
Bros. and Koppel, Ltd. 


Middleton.—Last Saturday morning a collision took 
1185 between two workmen's electric cars, on the route between 

iddleton and Rhodes, near Manchester, on the Parkfield Loop. 
The cars were proceeding from opposite directions, and they both 
got on the same line, instead of one of them waiting on the loop. 
About 12 passengers were more or less injured. 

The Manchester Corporation has informed the U.D.C. that the 
construction of the Middleton—Manchester electric tramway will 
be completed in about a month. : 


Newcastle-on-Tyne.—At a meeting of the City Council 
held on 1st inst. Mr. Cail, the chairman of the Tramways Com- 
mittee, said that the returns for the previous week exceeded £3,000, 
and later stated that the expenditure was approximately £2,500 per 
week. The report of the Committee recommended the acceptance 
ofthe tender of the Lorain Steel Company for cross-overs and 
junctions in connection with the extension at Walker. 'The amount 
of the tender was £3,631, which was the lowest sent in, and was 
more favourable than any of the tenders sent in by any of the 
English firms. Another report recommended that application be 
made to the B. of T. for a prov. order to authorise the construction 
of a tramway from a junction with the Scotswood Road tramways, 
near the centre of Derwent Place, to the Clayton Street tramways. 
The junction would be a very great convenience, and would be of 
great utility in the working of the holiday traffic. Mr. Cail moved 
the adoption of the report, and said the cost would be between 
£3,000 and £4,000. Sir Charles Hamond suggested that the scheme 
should include the laying of a tramway from Clayton Street to 
Barras Bridge by way of Percy Street. He moved accordingly. 
Alderman Barker Ellis seconded. Mr. Cail thought the matter 
should be left to the Committee, who would not be slow in bringing 
forward new schemes. The report was adopted with the addition 
of Sir Charles’s amendment. 8 

A complimentary dinner was given on the 1st inst. at Newcastle, 
to Councillor William Cail, chairman of the Tramways Committee, 
in recognition of his services in connection with the institution of 
electric tramways in the city. In acknowledging the toast of his 
health, Councillor Cail said according to the latest returns the total 
expense averaged £2,450 a week, and as the receipts for the same 
time were £2,950 (this was based on the takings for the last four 
weeks), it showed a clear profit of £500 per week, or £25,000 a year. 
He hoped that at the present time the Committee would hand over 
those profits to a reserve fund or renewal fund. He did not think 
in the present state of the electrical science they would be justified 
in handing over to the relief of the rates money that in a few years 
might he required for development. 


( Continued on page 627.) 
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was also interesting, inasmuch as it 


Course of a very short time, connect up the 
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TYNESIDE TRAMWAYS AND TRAMROADS. 


On? Monday last week, the new tramways and tramroads 
which have been constructed by the Tyneside Tramways and 
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CARS ON HowpoN Roap, NORTH SHIELDS. 


Tramroads Company, Limited, and which stretch from 
Gosforth to North Shields, a distance of nine route miles, 


were formally opened by Mrs. W. A. Watson-Armstrong, the 


wife of the chairman: of the company. The function was 
one of considerable interest, for many 
reasons. In the first place, the tramroad, 
which stretches from Gosforth to the 
outskirts of Wallsend, is laid along a 
private enclosed way. The ceremony 


brought] very near to completion the 
series of tramways which will, in the 


whole of the north bank of the Tyne, 
from Scotswood, on the West, to Tyne- 
mouth and Whitley on the East Coast. 
These systems will, when completed, total 
up to between 12 and 14 miles, 

The Tyneside tramways and tramroads 
gain their importance from the fact that 
the district through which they run is of 
great industrial importance, as some of 
the principal shipbuilding yards and engine 
Works in the country are situated along 
the ronte, there being also a large resident 
Population. The map on p. 624, shows the 
nature of the district, and the relative 
Positions of the varions mannfactories 
and residential quartera, as well as the 
different lines which are now constructed, and those that 
are to be undertaken. 

In the Tyneside system the tram road, which runs from the 
residential quarter of Gosforth :to Wallsend, is as mentioned 


above, constructed on land owned by the company, and as there is 

no other traffic, higher speeds are attainable than are permissible 

on ordinary tramways. It was also found that even allowing 

for the cost of the land, the capital expenditure is lower than 
in the case of a tramway, sirce it is possible 
to dispense with a concrete foundation and 
stone paving. A poipt of local interest 
in connection with the tramroad is that 
it follows the route of an old colliery 
wagon-way, formerly used for conveying 
coal from Coxlodge Pit to the river. 

On this part of the line a special form 
of grooved rail with a high check has 
been adopted, as may be seen from the 
section shown on p. 625. These rails are 
Jaid on wooden sleepers, and the track is 
ballasted up to the tread in order to 

meet the Board of Trade requirements. 
The tramroad consists of a single track 
with passing places, which are located 
where the line crosses a public road, and 
at points where the speed would in any 
case have to be reduced. The tramway 
between Wallsend and North Shields, a 
considerable portion of which is double 
track, is of the usual construction, with 
foundations of 6 in. concrete. On a later 
page we give a section of the 95-lb, rail 
employed. The gauge is 4 ft. 84 in., and the 
distance between the centres of the tracks 8 ft. 4 in. The 
entire length of track is just above 12 miles, single. 
The overhead trolley wire, of 00 S. W. G., is of the special 
form illustrated on p. 625, which also shows the type of 


Boars CAR AT ENTRANCE OF CAR-SHED. 


mechanical ear employed on the whole of the route, except 
at curves, where ordinary soldered ears are used. The 
perfect continuity of the lower surface of the wire obtained 


by this system of suspension enables the trolley to run much 
F 
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more smoothly than with soldered ears. The whole of the 
track and overhead equipment has been constructed by 


CUTTING aT GOSFORTH, SHOWING TRAMROAD BALLASTED. 


Messrs, Dick, Kerr & Co., Limited. The special work is of 
Messrs. Hadfield’s manufacture, their manganese steel being 
used throughout. 
The rolling stock 
at present consists 
of four bogie cars, 
each carrying 112 
passengers, and 14 
single - truck cars 
having a capacity 
for 80 passengers 
each. They are all 
of the double-deck 
type, with a com- 
pletely enclosed ves- 
tibule at each end. 
The bogie cars are 
provided inside 
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. "Thetwo larger machines are at present used for traction 
purposes only, although, when the lighting load increases, 
they will be used for this also, and further sets will be 
installed to supply the tramways. The capacity of each of 
these traction molor-generators is 500 Kw. The synchronous 
motor is supplied direct with three-phase current at 6,000 
volts, and runs at 300 R.P.w. The D.C. generator is com- 
pound wound for 500 volts at no load, 550 volte at full 
load. 

In these sub-stations the motor-generators and high 
pressure switch gear have been supplied by Messrs, 
Richardsons, Westgarth & Co., of Hartlepool, and the low 
pressure switch gear by Messrs. A. Reyrolle & Co., of 
Hebburn-on-Tyne. 

The above details refer only to the line now open, but 
farther powers were obtained in Parliament last session for 
extensions in several directions (shown by dotted lines) which 
will widen considerably the area served by the company’s 
system. In the construction of the line, Mr. W. L. Phillips 
acted as clerk of works for the company, Mr. F. C. Kidman 
being resident engineer and traffic manager ; while Mr. W, 
McLellan, on behalf of the firm of Messrs. Chas. H. Merz, 
acted as consulting engineer. 

A large gathering of ladies and gentlemen assembledat New- 
castle on 29th ult., whence they were taken by special train to 
Gosforth. Amongst those present were the undermentioned: 
Mr. and Mrs. W, 
A. Watson - Arm- 
strong, Dr. J. T. 
and Mrs. Merz, Mr. 
J. H. Armstrong, 
and Mr. Summers 
Hunter, all the 
gentleman named 
being directors of 
the company; Sir 
Benjamin Browne, 
Prof. Weighton, Dr. 
R. Spence Watson, 
the solicitor to the 
ke a pe company, Mr. Mc- 

e | Lellan, Mr. F. C. 
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All the cars are of the Electric 


fitted with Tids- 
well’s life guards, 
and both hand and 
electric brakes, the latter being of the Newell mag- 
netic type, the resistance in connection with which is used 
in winter as a car heater. The t power of the brakes is 
demonstrated in the ease with which the heavy cars can be 
pulled up on the gradient of 1 in 11 at Church Bank, near 
Wallsend. The bogie cars are provided with a four-motor 
equipment, each motor rated at 30 H.P. with a line pressure 
of 500 volts. The wheel base of the bogies is 4 ft., with 
12 ft. 6 in. between bogie centres, and the single-truck cars 
have a wheel base of 6 ft. 6 in. Steel-tired wheels are used 
throughout. The car contract has been carried out by the 
British Westinghouse Electric and Manufacturing Company, 
the bodies having been supplied by Messrs. Geo. F. Milnes. 

The Tramways Company have not found it necessary to 
build a power station, as they are able to obtain current 
from the Newcastle-on-Tyne Electric Supply Company's 
power station at Wallsend, and the Tynemouth Corporation's 
power house at North Shields. From the former station, 
electricity at a pressure of 5,500 volts three-phase and a 
frequency of 40 cycles per second, is transmitted by means 
of three-core paper-insulated cables to the various sub- 
stations, from which it is distributed for tramway purposes 
at a pressure of 500 volts, direct current. We reproduce 
an illustration (fig. 5) of the Gosforth sub-station, which 
not only supplies power for the tramways but also lights the 
district of Gosforth, The two small machines in the 
foreground are each of 75 KW. capacity, and are double- 
ended, supplying a 480-volt three-wire D.C. network, 


Map oF TYNESIDE TRAMWAYS AND TRAMROADS. 


Supply Co.; Mr. C. 
Turnbull, engineer 
to the Tynemonth 
manager of the 


Corporation; Mr. A. B. Walker, 
and representing 


Walker and Wallsend Supply Co.; 
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Messrs. Dick Kerr & Co., Messrs. John A. Hay, for the per- 
manent way, and Sydney G. Redman, overhead equipment. 


TRAMBOAD Ralt; CROSS- 
SECTION OF JOINT. 
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Crogs-SECTION OF TROLLEY WIRE 
AND MECHANICAL EAR. 


Thetramcars were drawn up at Gosforth station and very 
neatly decorated. Mrs. Watson-Armstrong set the first car 
in motion, and the others to the number of five followed at 
short intervals. The 
trip was made under 
the most depressing 
weather conditions, 
but without the 
least hitch, The 
gradient is never 
heavy, with one 
exception, the 


Wallsend, but that 
was surmounted 
without the least 
difficulty ; the de- 
scent of the bank 
was taken as an 
opportunity to test 
the power of the 
brakes, which acted 
admirably. The 
nine-mile run was 
covered in about 40 
minutes, including 
stoppages. On the 
return journey the 
Wallsend sub- 
station was visited, 
and prior to 
luncheon at the car 
sheds at Wallsend, 
the Neptune Bank 
works of the Newcastle-on-Tyne Electric Supply Co. were 
Visited, 

At the conclusion of the luncheon, after the usual loyal 
toasts, the chairman (Mr. Watson-Armstrong) gave the 
“Local Authorities,” and said that not only the shareholders 
but also the public would benefit by the new means of 
locomotion which had been formally placed at their disposal 
that day. The authorities through whose districts the 
tramways passed were Gosforth District Council, Tynemouth 
Rural Council, the Corporation of Wallsend, the Urban 
District Councils of Willington Quay and North Shields, and 
the Corporation of Tynemouth, as well as the County 
Council of Northumberland. In the whole of the negotia- 
tions which had to be gone through before the Tramways 
became an established fact, the authorities had stood by them 
and helped them in their venture, and the company had 
always endeavoured to meet the wishes as far as was prac- 
ticable of the local authorities, believing that their 
interests were largely coincident. The Act authorising 
the construction of the first part of the present system 
from Gosforth to Nerth Shields obtained the Royal consent 
in the middle of August, 1901, and by November of the 
same year the the contracts had been let for the whole of the 
permanent way, for the cars and for the ‘sheds, and arrange- 
ments were at once entered into for the supply of elec- 
tricity by the Newcastle Electric Supply Co., the Walker 
and Wallsend United Gas Co., and the Tynemouth Cor- 


Sun-StaTION aT GOSFORTH. 


poration. The widening of Willington bridge threatened 
serious delay, and they had had to use a single line only, 
until the change was effected. The portion of line from 
Wallsend to North Shields had been open since September 
4th, and they had been running a regular service of cars, 
although owing to the non-delivery of the cars, and the 
difficulty in regard to the bridge that he had mentioned, they 
had not been able to run so efficient a service of cars as 
they should have wished. Yet despite the fact that 
they could not run cars on Neptune Road, or 
Gosforth Road, could not cater for any traffic in the 
direction of Newcastle, and had no early morning cars, their 
receipts had been very satisfactory, and had fully realised 
their most sanguine expectations. The gap between their 
system and Newcastle would be filled up within twelve months 
by the Newcastle Corporation, and he hoped that as the 
results of the company’s receipts between Willington and 
North Shields the Newcastle Corporation would at once see 
the financial desirability of establishing mutual’ running 
powers Bo that a through service to Newcastle would be 
expedited. They had entered into negotiations with the 
Tynemouth Tramway Co., whose gauge was, unfortu- 
, nately, diferent 
from that of the 
Tyneside Co., for 
cheap transfer 
tickets. They hoped 
to open the Gos- 
forth extension this 
year. In conclusion, 
he mentioned that 
the tramways were 
opened within eight. 
months of the first 
breaking of the 
ground, which ex- 
pedition was largely 
due to the energy, 
forethought and 
ability of Mr. Mc- 
Lellan, who, com- 
ing with a high 
reputation, had 
enhanced it. 

Mr. Wm. Boyd, 
Mayor of Wallsend, 
responded to the 
toast, expressing his 
appreciation of the 
great value of the 
undertaking. He 
regarded municipal 
trading with great. 

disfavour, and did not think any municipality could have 
achieved that which the company had done. 

Dr. Spence Watson proposed a vote of thanks to Mrs, 

Watson-Armstrong for opening the tramways, and to Mr. 
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Watson-Armstrong for presiding, and said he thought they 
saw in that extension of the tramways the solution of the: 
housing of the poor problem. E 
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Mrs. Watson-Armstrong, in her reply, said that as they 
were riding along in the cars that morning, she could not 
but contrast the luxury of the cars with the squalid houses 
‘and the narrow streets through which they passed, and she 
did hope that the tramways would be the means of enabling 
‘the workmen to find fresh fields where they could get bright 
and comfortable homes. 

Mr. Watson-Armstrong having briefly replied, the function 
terminated, and the party returned to the city by special 


THE WOLVERHAMPTON EXHIBITION. 


(Concluded from page 573.) 


Messrs, W. Sisson & Co., of Gloucester, have one of their 
high-speed engines in the Power Department, coupled to a 
multipolar generator by the Lancashire Dynamo and Motor 
Co., Ltd., of Trafford Park ; the set is shown in-the accom- 
panying illustration. The engine is of Messrs. Sisson’s 
patent compound two-crank double-acting enclosed type, 
with automatic lubrication, patent automatic expansion 
. governor, and self-adjusting connecting rods. The cylinders 
are 94 in. and 15 in. in diameter, with a stroke of 9 in., and 
the engine gives 130 to 155 B.H.P. at 400 revolutions per 
minute. The Sisson engine is well known to our readers, 
who will find cross-sectional drawings of it in our issue of 
“May 24th, 1901; the originality of its design renders it of 
more than ordinary interest. The high-pressure cylinder 
partly overlaps the low pressure, to bring the cranks close 
together and to reduce vibration and friction. Both piston 
valves are worked by one eccentric and rod, the lead and 
throw of which are varied by the governor, which is adjustable 
.by hand while the engine is running. A very ingenious 
device keeps the connecting rod bushes (at both ends) 
exactly tight enough, the adjustment being automatically 
. made every revolution. A large door gives ready access to 
the crank chamber. 

The dynamo is of the Lancashire Dynamo Co,’s standard 
6-pole type, suitable for light and power supply, giving 360 
amperes at 250 volts. 

The yoke is of cast-steel, divided in the horizontal plane. 
The field coils are former-wound, insulated with press- 

spahn and taped, the shunt coil separately from the series; 
they are supported in such a way as to permit the air to 
circulate freely inside and outside. The armature is of the 
‘slotted drum type, with ventilated core carried on a cast- 
iron sleeve, which extends from the outer bearing to the 
coupling, of which it forms part. The armature is wound 
with formed coils, held in place with wooden keys and steel 
wire bands. The commutator connections are flexible, to 
avoid breakage. The brush-holder gear is of specially sub- 
stantial design, the holders being carried by a casting which 
supports the spindles at both ends; there are no screws in 
‘the brush holder which might work loose. The dynamo is 
guaranteed to stand an overload of 20 per cent. for two 
hours, and to rise in temperature in any part not more 
than 70° F. after six hours’ run at full load. 

Besides this dynamo and one at 
Messrs. Crossley’s stand, the Lancashire 
Dynamo and Motor Co. have motors 
of 9, 13 and 20 B. H. P., of the enclosed 
ventilated type, driving exhibits at 
some of the stands. These motors 
are of the same general design as the 
dynamo described above. 

Messrs. CRossLEY Bros.’ chief 
exhibit consists of one of their special 
high-speed gas engines for electric 
lighting, size UE. This is an engine 
built to give about 45 effective 
horse-power as an easy working load 
when running at a speed of 220 
revolutions per minute. It has a very sensitive high- 


speed electric light governor, and one exceptionally heavy 
fly-wheel, 8 ft. in diameter, which, on account of its 
weight, is supported on each side with suitable bear- 
ings. The crankshaft of the engine is fitted with heavy 


balance weights to reduce vibration. The engine is fitted 


‘with Crossley’s patent double tube ignition, both tubes being 


in constant operation ; should one give out, the work is con- 
tinued by the other, and the faulty tube can be replaced 
without stopping the engine. At one end of the crankshaft 
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CROSSLEY GAS ENGINE. 


is coupled, by means of a patent ** Raffard ” elastic coupling, 
a Lancashire Dynamo Company’s six-pole machine, giving 
150 amperes at 220 volts. The whole forms an extremely 
compact arrangement, 

The other engines consist of medium sized standard 
engines, and one of the smallest of Messrs. Crossley’s gas 
engines, size H, giving $ actual horse-power. This little 
engine is fitted with a governor and all modern improve- 
ments and appliances, and is built on exactly the same lines 
as the larger engines. An M type engine, of about 7 actual 
horse-power, is exhibited, and one of the firm's medium 
sized oil engines, type 00, giving 7 actual horse-power. The 
workmanship and material are, of course, of Crossley's usual 
high standard. -~ 

We have already described the generators exhibited by 
the ELECTRIC CONSTRUCTION Co., of Wolverhampton, in the 
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LANCASHIRE DYNAMO COUPLED TO Sisson ENGINE. 


power department; a direct-current transformer of the firm's 
manufacture is also in use, as a balancer on the three-wire 
system of the Exhibition. This machine is capable of deal- 


ing with an out-of-balance load of 200 amperes at 230—290 
volts, 
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At the E.C.C. stand close by, a large and varied exhibit 
is shown, A small motor, made by the firm’s, predecessors, 
which has been at work for 20 f igi driving shafting, with 
no repairs beyond renewal of the commutator, is probably 
unique. In sharp contrast with this is ‘the armature frame 
of a 1,600-Kw. two-phaee alternator, of which two have 
been supplied to the Leeds Corporation. The Highfield 
reversible booster, for which the firm has the sole manufac- 
turing license (under the Chloride Electric Storage Syndi- 
cate, Ltd.) is represented by a. machine rated at 230—450 
amperes at 230 volta. 

Numerous motors are shown, of various sizes and types ; 
one of these, a 5-B.H.P. iron-clad “ Bushbury” motor, is 
coupled to a three-throw plunger pump, by Messrs. Hayward, 
Tyler & Co. Another Bushbury motor is fitted witha Bodley 
worm gear, reducing the speed from 1,000 revolutions per 
minute to 50. There are several examples of the “ Stafford- 
shire” pattern, which the company has lately standardised, 
to meet the demand for multipolar machines, and the firm’s 
polyphase motors, of powers from 24 to 15 B.. P., are well 
represented, with starting switches, transformers, &c. A 
rotary converter similar to several supplied to the Corpora- 
tion of Halifax is shown. An extra-high pressure transformer, 
taking $50 volts on the primary and giving up to 40,000 
volts on the secondary, has been arranged with a high pres- 
sure switch to give striking experiments with long arcs; 
another transformer, of 60 Kw. capacity, is stated to have 


an efficiency of 98 per cent., with "a voltage drop of 1 per 


cent. The whole forms probably the largest collection of 
exhibits shown in the Machinery Hall. 


The Saxpycrort Founpry Co., Lro., exhibit an air com- 


pressor, with Daw ” patent balanced valve gear, driven by 
a four-pole semi-enclosed motor of 14 B.H.P., running at 500 
revolutions minute at 500 volts. A special type of 
enclosed liquid starting switch is used with this motor ; this 
atarter is provided with no-voltage and overload automatic 
release, and has been supplied by the company to several 
colliery and other installations. An air-driven rock drill— 
the “ Little Hercules Baby "—for gold mining, &c., forms 
another exhibit, and to complete this class of machinery a 
model of an electrically-driven quartz crushing mill, 
with 10 stamps, is shown. An  electro-magnet 
capable of lifting 1 ton, for use with a crane, is of interest; 
it is entirely iron-clad, of the company's own design, and is 
W useful for the rapid handling of iron or steel castings, 
p &c. 

Messrs. JosePH WricHT & Co., of Tipton, showed 
anumber of the Excelsior, Simplex and other feed water 
heaters, filters, crane chains and hooks, and installed three 
feed water heaters of different types in connection with the 
steam generating plant of the Exhibition. 

Misses. D. SgLBY Bicce & Co. showed a 200-H.P. 
dynamo, coupled to a vertical enclosed high-speed engine 
built by the Anderston Foundry Co., Ltd., of Glasgow. 
This engine, we believe, is practically the same as was 
exhibited at the Glasgow Exhibition last year, and which 
we illustrated in our issue of September 13th, 1901. 

The dynamo is of the six-pole compound-wound type, 
runs at 400 revolutions per minute, and gives 670 amperes 
at 290 volts; it is capable of enduring an overload of 
A per cent. The combined plant has an efficiency of 

cent. 

Other exhibits of Messrs. Selby Bigge are a main switch- 

electric shipyard winch, and motors of various types. 

e winch has two winding drums, one capable of hauling 
two tons at 40 ft. per minute, the other 14 tons at 60 ft. 
The motor has an efficiency of 923 per cent.; it is of the 
series-wound type, the gear running in an oil bath. The 
Whole exhibit illustrates a complete transmission plant from 
engine to arc and glow lamps and motors. 

Messrs. E. GREEN & Son, Lrp., of Manchester and 
Wakefield, show one of their well-known economisers, of 
192 tubes and 1,920 sq. ft. of heating surface, suitable for 
à pressure of 200 lbs. per sq. in. Actual tests on these 
tubes have resulted in their bursting at 3,136 and 8,360 Ibs. 


per sq. in. 

Mesers. J. RHopes & Sons, of Wakefield, have a large 
ethibit of power presses for punching and stamping 
aheet metals, A special feature of these is their safety 
clutch, giving a single stroke when desired with absolute 


certainty. The edges of the dies are specially shaped to 
withstand hard wear, and are easy to renew, and the materials 
employed throughout are of the highest quality. 

The stand of the New Brotherton Tube Co., Ltd., is 
composed entirely of the firm’s “ Excelsior” enamelled steel 
tubes and fittings for electric wiring. 

An interesting exhibit is the Diirr boiler, installed by 
Mr. Joun Tuompson, of Wolverhampton, in the boiler 
plant of the Exhibition. ' As is well known, this is based 
upon the Field tube principle, having inclined water tubes 
joined at one end only to the steam drum. Inner tubes of 
thin sheet-iron, concentric with the outer tubes, and opening 
into a separate part of the header, provide for circulation. 
To illustrate this construction, a section of one of the actua. 
tubes is exhibited. 

Messrs. Babcock & Wilcox, Ltd., have supplied one of 
their well-known boilers, fitted with their feed-water purifier 
and chain grate stoker; and Messrs. Edwin Danks & Co. 
(Oldbury), Ltd., have two of their “ Cahall” vertical water- 
tube boilers in operation. 


ELEOTRIO TRACTION NOTES. 


(Continued from page 622.) 


Oldham.— The T.C. decided to rescind a resolution passed 
on April 2nd authorising application to the B. of T. for power to 
borrow £57,862 for certain tramway purposes, and in lieu thereof 
passed a resolution applying for £38,279 9s. 9d. to cover expenditure 
on tools, plants, &c., used in the construction of the tramways and 
for the erection of car depóts in Neville Street, Glodwick Road, and 
Copsler Hill Road, and for £26,010 13s. 1d. to cover the extra cost of 
the reconstruction of the permanent way in connection with the 
tramways existing at the passing of the Oldham Corporation Act, 
1899, in consequence of laying down double track in lieu of single 
track as originally intended, and also of the provision of extra span- 
wire standards and electrical equipment. 

The Corporation Tramway system is being rapidly extended. 
Several new lines, including the Ripponden Road and the 
Henshaw Street and Chadderton section, have been completed 
and will be opened for traffic immediately. The Featherston 
Road and Union Street section will probably be ready for opening 
by the end of the year. 

At the last meeting of the T.C. a statement was made 
by the chairman of the Tramways Committee (Alderman 
Chadwick) with regard to the finances of the tramway undertaking. 
Over 196,000 passengers represented a normal week’s traffic. They 
were running more cars, carry more passengers, and, with the 
developments at the electricity station, they were practically 
reducing the amount they were paying per car for energy. Whereas 
the energy formerly cost £7 per week per car, it was now under £6. 
He hoped that at the end of the financial year he would beable to 
say they had wiped off their debit balances, and had prospects of 
making a good profit. They were losing money on two sections on 
every car run, and he trusted that the management would give there 
attention. The average number of cars on the system, workir g 
16 hours per day, was 43, and the average earnings per car per week 
were £23. The working expenses and the cost of energy, taking 
the past eight weeks as the basis of calculation, were £723 per week, 
and interest amounted to £340, making a total expenditure per 
week of £1,063, whilst the earnings per week were approximately 
£1,000. 

Peterborough.—The B.E.T. Co. was to have had its 
system of tramways at work at Peterborough by this time, 
but the works are far from complete, and it will be at least a 
couple of months before the first section will be in working order. 
The T.C., which is supplying the motive power, has just put down 
a special plant under the direction of its electrical engineer (Mr. 
Gill, CE). Under the agreement with the B.E.T. Co., the T.C. has 
the option of using the trolley wire columns for electric lighting 
purposes. 

Rochdale.—The T. C. on October 2nd decided to serve 
the necessary notices on the Tramway Co. for the purchase of its 
undertaking. 

Rotherham.—The relative qualities of basic and acid 
steel for tramway lines and fishplates were again discussed at 
length at the meeting of the T.O. on October 1st. Mr. Hirst, in 
moving that the rails and plates being delivered should undergo 
bending, tensile and chemical tests, stated that although Prof. 
Kennedy, who had sanctioned the substitution of basic for acid 
steel, said that the cost and quality of each were about the same 
steel manufacturers of Sheffield and Rotherham expressed the 

inion that basic rails would not wear so well and were much 
cheaper than those made by the acid process. His opinion was that 
the difference in cost was 10s. per ton. Mr. Jenkinson, in seconding, 
drew attention to the fact that the Tramway Committee of Sheffield 
Town Council on April 15th last, after recommending the purchase 
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of 200 tons of basic steel rails at £6 15s. per ton, decided to pur- 
chase 1,000 tons of basic steel rails from the Barrow Hematite Co. 
at £7 78. 6d. per ton. Applying these prices to Rotherham, where 
1,300 tons would be required the difference would amount to 
£812 10s.; the difference, however, between the Rotherham con- 
tract price of £7 11s. 3a. and that of £6 15s. at Sheffield, was 
16s. 3d. per ton, or a tctal of £1,056 5s. The Mayor (Alderman 
Winter) said he bad the utmost possible confidence in the integrity 
and ability of the consulting engineers, Messre. Kennedy and 
Jenkins. He had most excellent authority for stating that there 
was no difference whatever between basic and acid steel when used 
for railway purposes; for boiler plates basic steel might not be £o 
good. The difference in cost which had been referred to was 
largely owing to the use of the Dicker joint, which was specified in 
the contract. The mot ion to have the rails and fishplates tested 
was carried by 11 votes to 9. | 


Selby.—The Riccall and Escrick R.D.C.'s have appointed 
: & Joint Committee to carry out the construction of a light 

railway from Selby to Stamford Bridge, which was sanctioned in 
July last. The line must be completed in three years. | 


South Shields.—In connection with the preparation of 
the new Bill to be promoted in the next session of Parliament for 
the construction of electric tramways in South Shields, a northern 
correspondent states that he bas it on good authority that a com- 
promise has been arrived at as to the question of municipalisation, 
which has been a very vexed one Bince the matter was first taken up. 
The present arrangement is that the Town Ccuncil will first of all 
advertise for tenders from private companies to run the cars and 
then submit the highest of those tenders to the public for their 
decision as to whether they will accept the offer of the private com- 
pany or prefer that the Corporation should run the cars themselves. 
It is stated that the Committee arrived at this resolve unanimously. 
At the meeting of the Council on the 1st inst, Alderman Lawson 
asked that tbat part of the report of the Parliamentary Committee on 
the Bill should be deferred until the Committee had completed its 
work, as the matter was now under the consideration of the town 
clerk and their legal advisers. This course was agreed to. 


Southampton.—The T.C. has decided to apply for a 
Joan of £7,310 for the construction and equipment of an electric 
tramway to Brook Inn, Hampton Park. 


Steyning West.—The R D.C. has decided to sanction 
the scheme of the tramway company for that portion of the Hove— 
Worthing electric tramway running through the Council's district 
from Kingston-by-Sea to Lancing. 


Stourbridge.—At a meeting of the Council last week, 
a letter was read from tbe Dudley, Stourbridge and District 
Electric Traction Co., relative to the application of the Council to 
run thrcugh tram cars between Ste urbridge and Kingswinford ; and 
the company stated that owing to the restrictions the Council had 
imposed on the traffic throvgh High Street, Stourbridge, the com- 
pany could not see their way to run tbe through cars as had been 
euggested. The letter was referred to the Railway Committee for 
consideration, Mr. Haskew remarking on the inconvenience to the 
public in having to change cars at Brettell Lane. 


Tipton.—The B. of T. having asked the U.D.C. for its 
observations in respect to the applicaticn of the B.E.T. Co. for the 
renewal of tbe license to use steam power on the South Stafford- 
shire tramways for a further 12 months, the Council has decided to 
recommend that the license should be rer ewed for six months only. 

It was reported at the meeting of the U. D.C. on September £0th, 
that the reconstruction of the tramway from Dudley to West 
Bromwich for electric traction would shortly be ccmmenced, ard 
would probably be ccmpleted in three or four monthe. 


Torquay.—The T.C. last week discussed at great length 
the question of providing electric trams for the town. The Elec- 
tric Lighting Committee recommended that when the expenditure 
on the first section constructed amounted to £50,000 for tracks and 
equipment, but not including power station, no further outlay 
should be made in respect of the other section scheduled in the 
Bil, wntil it was ascertained tbat the outlay was remunerative. 
he estimate for constructing 12 routes (8 miles 710 yards) was 
gtated by the electrical engineer (Mr. P. Storey) to be £69,285, and 
an approximate estimate of working five miles, to cost £50,000 with 
care, showed a lots of. £109 per year. By 16 votes to 10 the whole 
question was referred to a committee. 

The Power and Traction Co. has offered toenter into an agree- 
ment with the T.C. to construct and work the tramways under the 
Council’s order, guaranteeing the interest and sinking funds, and 
sharing the profits. The Council has replied that if they decide to 
lease the tramways to a company, the Power and Traction Co. will 
have an opportunity of submitting an offer. 


Truro.—1t is proposed to construct an electric tramway 
from Truro railway station to Malpas. The line will be 2 miles in 
length, and will run along the banks of the River Fal. 


Tube Ventilation.— According to the Daily Chronicte 
an extensive echeme for the complete ventilation of the tunnels of 
the Central London Railway has been prepared by Sir Benjamin 
Baker, the company’s consulting engineer. The scheme, it is under- 
atood, provides among other things for the placing of air pipes 
tbrough the entire length of the tunnels and the laying down of a 
special pumping plant at the generating station at Shepherd's 
Bush. 


West Bromwich.—The T.C. on October 1st decided to 
recommend the B. of T. to renew the license of the South Stafford. 
shire Tramways Co. for the use of steam cars for only three months 
in view of the probability of the system of electric traction in the 
borough being completed within that period. 


Wolverhampton.—Our correspondent says that soon 


after 10 o'clock on Saturday evening, the whole of the electric tram. 


cars were suddenly brought to a standstill. It appears that at the gene- 
rating station of the Corporation two of the suction pipes connected 


with the pumps became clogged, and consequently the steam power 


went down fo such an extent, that the electric current could not be 
maintained. It was after midnight before the current was restored 
and since then the cars have been working without any hitch. It 
is stated tbat, it being Saturday night, the traction storage battery had 
been partially discharged during the heavy load to relieve the 
engines somewhat, and when it was called upon to take the whole 
tram service, it ran out in a few minutes. No private. lighting was 


affected by the collapse, tbe lighting storage battery taking the whole 
of the work without mishap. : 


Yarmouth.—lIt is said that the financial results of the 
first quarter's working of the electric tramways show receipts £4,100, 
and surplus £2,125, presumably withont considering interest, sink- 
ing fund, and depreciation. i 

Yeadon.— Choosing between the schemes of Messrs. 
Le Maitre & Parker, and Messrs. Dick, Kerr & Co., for the Leeds 
to Guiseley tramway, the Yeadon District Council has decided 
unanimously to give its support to that of the first-named firm. 


TELEGRAPH AND TELEPHONE NOTES 


Durban Telephones.—* Acting upon the report of the 
brrough electrical engineer, the committee of the Durban Corpora- 
tion appointed to consider his recommendations lately brought up & 
report that they be approved 8o far as forwarding indents for cables, 
poles ard overhead wires, and the equipment of the exchange, and 
sanctioned the proposal that the Telegraph Manufacturing 
(Colonial) Co., Ltd., the Western Electric Co., Ltd., and the 
Ericsson Co. be invited to forward particulars and prices. When 
the report came before the Corporation it was referred back to the 
whole Council in committee for further consideration, the Mayor 
remarking that the total cost would amount to, £80,000. In the 
meantime, the Government and Corporation bave come to logger- 
heads, as it would seem that the former, who originally desired to 
obtain control of the telephone system of the Colony, bave in hand 
& project for establishing an exchange of their own at the Point to 
connect all Government departments and military and transport 
offices, and later on Maritzburg and all other Government depart- 
ments in the Colony. The two schemes are quite unnecessary, and 
if the Government persevere with theirs it will have the effect of 
seriously interfering with the Corporation system.“ — British and 
South African Export Gazette. 7 , 


Hendou Telephones.— Over two years ago the National 
Telephone Co. obtained the names of a considerable number of 
probable subscribers. A house was bought for a telephone exchange, 
but now the company state that they are unable to carry out the 
orders and refer the intending subscribers to the G.P.O. The latter 
expect to make connection with Hendon in two years. 


London Telephones.—As an outcome of the dispute 
between the Battersea Borough Council and the Postmaster-General 
respecting the proposed connecting of the- Post Office telephone 
exchange system with that of the National Telephone Co. 8 
conference of London Borough Councils was held at the Town Hall, 
Battersea, on Tuesday. Twenty-seven London public bodies were 
invited to send delegates, but only about 12 delegates attended. 


The conference elected delegates to form a deputation to wait on 
the Post mastei-General. 


Manchester Telephones, — A municipal telephone 
service, on lines similar to those established in Glaegow, has long 
been desired by an influential section of the Manchester City 
Council. Some time ago a committee was appointed to consider 
by what arrangements the existing service could be improved. At 
a meeting held a few days ago by this committee, presided over by 
Alderman Southein, a resolution was proposed asking the City 
Council to open negotiations with the National Telephone Co., with 
a view to the acquisition of their undertaking in the Manchester 
area, and the establishment of a municipal service. The matter 


was fully discussed, and on a vote being taken the proposal was 
rejected. 


* 
2 


The Pacific Cable.—Reuter's representative at Victoria 
(B.C.) telegraphed on Monday that the Colonia buoyed up the end 
of the Pacific. cable one mile off Fanning Island at 11 o'clock that 
morning. . “The total length of the cable is 3,445 miles, being 85 
miles less than was anticipated.” This marks the completion of the 
longest stretch of the new all-British Pacific cable, the total length 
of which is about 8,200 miles. 
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Portsmouth Telephones, — Although the formal Telegraphic laterruptions and Repairs :— 


opening of the Corporation telephone system will not take place 

until next month, everything is now ready. Up to the present time Latakla · Cyprus N June 30. 18896 sem 

the completed area covers a large part of the borough. Most of the Communication with Cartbagena and Barran- . E 7 

female opsrators who have been engaged have had experience of pea cea VE NA SELL es ere 

similar work on the N.T.C. and elsewhere. JFC May 8, 1004 b 
-Dominica-Martinique . 1 S 2 May 8, 1002 i. 


Bt. Lucia-Martinique .. s: T sa .. May 8, 1902 


Nheftield Telephones.—The — l'ostinaster-General has Guadeloupe-Martinique .. May 9, 1902 


intimated that he is willing to graut a telephone license to Sheffield DADA „ to Tejita de Teneriffe July 4, 1902 
i : 77 erto Plata - Martinique T <a .. July 10, 1902 
T C. on certain terms and conditions. Guantanam)-Mole Bt. Nicholas Adr: 4, 1902 
' A ee Is kx $4 3s " .. Aug. 13, 1902 ss 
; ^ e . Lucia-Rt. Vincent se ee T .. Sept. 10, 1902 oe 
Submarine Cables in Warfare. i W e note that, Gibraltar-Tangiers .. vi Ss F - Sept, 19,1902 .. Oct. 4, 1902 
according to some journals, a new war scare in Huglaud relates to LINDL Na | 
the possibility of her submarine cables being cut in the shallow Roate ria Hanekin on Persian territory .. .. Feb, 24,1900 ., as 
waters off the coast of Nova Scotia Evidences of British agitation Communication with Tientsin and Taku via 


Helampo is vs .. July 18, 1900. ,, oe 


i bave not fallen under our own observation, batt i z 
on this . On, habile topic Communication with Ma anham .. T . Sept. 19, 1203 ,. 


is an interesting one, and if it has not indeed been considered by the 
British Admiralty and military authorities, we should, indeed, be 
astounded. We are not so sure, however, that grappling for cable 
in the shallow waters off Nova Scotia is altogether the easy and 
pleasurable pastime 5 It is said . a French mau - of- war 
lay off the coast in 1899, ready to start cable cutting in case of war; 

but we surmise that there were one or two Buelh cruiser around CON TRACTS, OPEN AND CLOSED. | 
the comer. If we had cable cutting to do, we think our preference 


would be for the sunny Cuban coast and Spanish sharpshooting 
rather than the foggy bauks m rocks of the upper North Atlantic. OPEN. 
Besides, even when the coast is ‘clear,’ in more senses than one, __ 1. rimis ; = 
we have known cable ships fitted with cabling appliances and t een no. - : e y d Condensers for elec 
expert crews waiting for weeks before they dared or could start IGI WOES CU a MO MUR 
operations for repairing cable or laying new sections. Hence, when Barrow-in-Furness.—October 15th. Two batteries of 
it is urged that ‘an ordinary sea-going tug would do the work accumulators, two boosters. switchboards. &c. See Official 
within 24 hours, and within another day could have every one of Notices ” September th. j 
them broken,’ we must be excu:ed if tbe opinion is offered that the E 
suggestion did not come from a submarine cable engineer." —New Batley.— October 10th. 240 accumulator cells and 
York Electrical World and Enginecr. v d accessories. Sce Official Notices“ September 26th. 
The Transmission of Telegrams.—The Zimes pub- Batley.— October 28th. Cooling tower and tank for tlie. 
lishes the following account of a recent development in the London electricity works. See “Official Notices ” to-day. | | 
telegraph service, from a correspondent :— . ' 
Belfast.—October 10th. Electric motors (12 months’ 


A new and very important arrangement for the transmission of 
telegrams in the metropolitan area, which embraces the whole of supply) for the Corporation. See Official Notices“ Sept. 19th. 


Greater London, will shortly come into operation at the Central l 
Telegraph Office. Hitherto it has been impossible for one outlying Black pool.— October 15th. Conl-handling plant for the 


office within the metropolitan area to communicate direct with any Corporation electricity works. Mr. C. Furness, Corporation elec- 

other outlying office, no matter how long or short the distance, for trical engineer. 

no two offices had sufficient interchange of telegrams to justify the HN 5 (iut 

maintenance of an exclusive wire between them. Therefore, the h Boore ma s 11 = 1 i Cm s a Mois 

transmission of a telegram from one office to another involved an the ee hn es : Dd de Or de een eee, 

intricacy of workiog which it is now hoped will entirely disappear. tion, borough electricity works (one guinea). 

The problem of abolishing intermediate transmission has been con- Dudley.— October 18th. Arc lump c irbons. Nee 

tinually under the consideration of the Post Office officials for many “ Official Notices " October 3rd. 

ears. The syst bei lly introduced owes its incep- ; , ‘ ; i 
i nu a MU DE 15 Edinburgh. — October 13th. Electrical installation for 


tion to Mr. J. C. Lamb, the second secretary of the Post Office, who 
fora long time has been at the head of the telegraph department. 
It is a combination of an improved telephone switchboard aud 
service signals with the existing Morse telegraphs. A few years ; , p 

ago Mr, Lamb eaw something of the kind sorka ia Belgium; in, G.W.Ry.— October 16th, Telegraph Instruments and 
fact, even in England the switching of smaller offices on to main apparatus, electric lamps, carbons and other stores fur the G.W.Ry. 
lines was in force when the Government took over the telegraphs in See Official Notices October 3rd. 


the Stockbridge wash-houses fur the Corporation. Specifications, 
&c., £1 1s., from the resident electrical engineer, Dewar Place. 


1870, but as the trattic grew it was found to be too cumbersome, and | ; Octob 221d Switch board 
, but t enm ; pswich. — October ud. ( Switchboard, moter 
Tr bias Sand r. Gavey, JP E vu and Mr. boosters,and connections. (b) Overhead construction for tramways. l 
now controller of the Central Telegraph ce, accom- See Official Notices“ September 26th. 


panied by Mr. Purves, of the engineer-ir-chief'’s department, made 


careful inquiries on the dpot as to the possibilities of the Belgium London.— October 21st. Two clectric car traversers for 


system of intercommunication ia relation to the metropolitan area, the L.C.C. tram depots. Specifications, &c., at Spring Gardens, £2. 
and, although the system as it existed was quite inadequate to the f . j 
enormously larger traffic in London, it suggested the adaptation Paris.—October 27th. Competition for supply and , 
Dow about to be tried, the electrical and mechanical details of which installation of motors, pumps and generators for water-works. ; 
5 been worked out by Mr. Purves. Apply Hotel de Ville, Paris. 

t present all messages from one part of London to another hive Rotherham.— October 16th. (a) Pipes, feed pump, 


to be retranamitted at the Central Telegraph Office. Under the new à beoe 
system this complicated work and 1 delay will be avoided. eee e &c.; (b) switchboard. See Official Notices“ Septem 

Fach telegraph office in the metropolitan arca will have a number. ber 26th. r 

f an office, say, at Islington, has a message for Clapham, the Shanghai.—October 30th. (a) Two 500-kw. steam 
Operator at Islington will touch a special indicator key, on the top alternators; (b) switchboards ; (c) two condensers and pumps. See 
of which a white star will immediately appear. The touching of “ Official Notices” September 12th. ! 
the key also lights a small glow lamp under Islington’s number on 


"s switchboard at tbe Ceutral Telegraph Office. The operator at Npain.— October 19th. Tenders are being invited until 

5 inserte a plug, so as to connect with Islington, and the 19th inst. by the municipal authorities of Irun (Guipuzcoa 

inf actuates the indicator key, and the white star disappears, thus Province), for the concession for the electric lighting of the town. 

n orming the operator at Islington that his call is being answered. Tenders are to be sent to El Secretario del Ay uutamieuto de Irun 
en be replies by telegraphiny the number of the Clapham office, (Guipuzcoa), whence particulars may be obtaincd. 

and the Central öperator, by switching on in the ordinary way, con- , 

nects Islington and Clapham, and the message is thereupon trans- Spain.— October 20th. The municipal autho.itics of 

m 1 from one office to the other. When the T Bonillo (province of Albacete) are inviting tenders uutil the 20th 

lighta a 1 both offices depress their indicator key, M i à inst. for the concestion for the electric lighting of the town during 

9155 fas earing lamp at the Central office, when the operator a a period of 20 years. Particulars may be obtained from, and 
It i 5 : tenders are to be sent to, El Secretario del Ayuntamiento de 
t is intended to introduce this system :radually, and for the Bonillo (Albacete). 

Present only 138 offices, or about one-quarter of the total in the : 

Sh eo area, are being included in the experiment. The St. Petersburg.—November 1st (14th). The T.C. 

Mester it may be mentioned, will be worked by onc set of invites tenders for the reconstruction of the three town tramway 
umulator batteries at the Central Oflice. lines, hitherto worked by horse traction, with electrical power, and 


l the construction of an electric station. The terms of the tender, 

Wireless Telegraphy.— It was rumoured last week that also application forms with particulars, will be sent free at 

the Marconi Co. had got a mesaage through at Cape Breton from once either by post or wire. The last date for the production 

Cornwall station, but the company says that it has done no such of projects and offers is as above, and applications should be 
thing, as its apparatus at Cape Breton is not yet completed. addressed: Stadt Amt, St. Petersburg, Russia, 


- 
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Stalybridge.—October 18th. The Stalybridge, Hyde 
and Dukinfield Electricity Board invites tenders for Lancashire 
boilers, economisers, condenser and pumps, piping, crane, &c. Bee 
Official Notices September 19th. 


Tien - Tsin, — November 30th. . The Municipal 
Secretary at Tien-Tsin is calling for proposals for the lighting of 
by ERE concessions by electricity. See this column for August 


Wakefield.—October 18th. Electrical installation for 
the old workhouse buildings for the Guardians. Clerk, Union 
Offices. Specifications, one guinea. 


Watford.—October 14th. Installation for Beech Grove 
Chapel. See “ Official Notices " October 3rd. 


Wigan.—October 20th. (a) Electrical equipment of a 
short length of new tramway and a portion of the existing line; (b) 


construction of same; (c) 18 bogie cars, double-deck, four motor. 
See “ Official Notices September 26th. 


a 


CLOSED. 


Bury (Lancs.).— The T.C. has accepted the tender of 
the St. Helens Cable Company, for tramway feeder cables, and that 
of Mr. Jas. Brunton, of Hull, for constructing the permanent way 
on the Fairfield, Bolton Road, Heywood Street and Knowsley 
Street sections. | 


Clyde Valley.—It is reported that a contract to the 
value of half a million sterling has been placed with the Westing- 
house Company, London, by the Clyde Valley Electrical Company, 
Glasgow, for the equipment of their two generating stations which 
are to supply electrical power for industrial purposes over an area 
it 755 square miles. The stations will be ready in about 18 months’ 
ime. 


Gillingham.—The U.D.C. has decided to instal two 
450-H. . Willans engines, and one of smaller size, for direct coupling 
to dynamos by the British Thomson-Houston Co. 


Huddersfield.— The T.C. has placed an order for low- 
pressure Dialite bitumen cables with the St. Helens Cable Co., Ltd. 


Ladysmith.—Messrs. Hubert Davies & Spain's tender 
of £8,328 for lighting the town with electricity has been accepted, 


the whole work to be completed in eight months. The B. and S.A. 
Export Gazette says that the other tenders were :— 

Siemens Bros. & Co. (incomplete tender) — 

Boult & Bradley .. 855 - ee .. £18,880 

Davey, Paxman & Co. .. - Je vs ee 11,952 


Blane & Co. ee ee ee es ee ee 9, 
W. Hosken & Co. «c is € be 
S. A. General Electric Company  .. m ee 9,006 


Reunert & Lenz .. ya ae .. 8,957 
Collins & Kessler zu aes 585 ae ee 8,890 
Macartney, McElroy & Co., Ltd. .. .. 8,810 
Silverton & Co. .. as T 8,750 
Hamilton & Co. ee 8,417 


London.—The London County Council on Tuesday bad 
under consideration the following tenders for the supply of fuel 
economisers for the power station to be erected at Greenwich :— 


£ B 
E. Green & Son, Ltd., Manchester (accepted) 4,042 0, 
A. Lowcock, Ltd., Shrewsbury .. as .. 4,058 0 
Roberts Bros., Dukinfield ES ss ix 2 10 


Good brand & Co., Stalybridge .. 

The Clay Cross Co. .. ve MA zs 2 

The successful. firm wil] sub-let the contract for the motors for 
the economiser to the British Thomson-Houston Co. 


Kingston-on-Thames.—The T.C. has accepted the 
following tenders for electricity works supplies :—British Electric 
Transformer Co. for sub-station switch fuseboards; Messrs. 
Prestwich & Burt, electrical engineers, Kingston-on-Thames, 30 

nt locks for hoisting gear of arc lamps, £97 108.; Gilbert Arc 
Lamp Co., 41 double carbon long-hour lamps, £369; 41 automatic 
change-over arc to incandescent switches, £143 10s.; 41 automatic 
cut-outs, £51 5s; 41 main arc switches, £61 10s.; 40 special 
switches for hoisting gear, £25. 


Peterborough.— Messrs. Orompton have received a further 
order from the Corporation for the supply of a dynamo for direct 
coupling to a 450-H. P. Willans engine for supplying power to the 
tramways. 


Portsmouth.—Tenders for an electric lift, to be erected 
in Portemouth Town Hall, were on Monday received by the Com- 
mittee. They were four in number, but there was such a wide 
disparity in the figures that the chairman and vice-chairman were 
deputed to make inquiries and see two of the firms tendering, in 
order to inspect the class of work they propose to carry out. 


Reading.—The T.C. on October 2nd accepted the tender 
of Mesars. R. W. Blackwell & Co., Ltd., for sections (A and B) of the 
electric tramways, at £13,477 3s 


Salford.—The following tenders were accepted by the 
T.C. on October 2nd for supplies to the electricity works :— Messrs, 


Mather & Platt, Ltd., for two continuous current motors; British ` 


Westinghouse Co., for alternating current meters; Messrs. Baxendale 
and Co., for solder and P metal, &c. ; Mr. Gilbert Forrest, 
for frames and covers and joint boxes. 


South Africa.— Messrs. Belliss & Morcom have just 
secured a contract for a 450-H P. engine for coupling to a Mather 
and Platt dynamo. The same firm bas also recently been favoured 
by thei British Admiralty with repeat orders for electric light sets 
for the newest type of torpedo boat destroyer, a total of nearly 2% 
vessels in all. | 


Swansea.—The tender of the Horsfall Company, Leeds, 
at £9,000, has been accepted for the erection of a dust destructor. 


The St. Helens Cable Co., Ltd., has secured orden 
from the Tramway Departments of Sheffield and Bary for large 
quantities of Dialite cable. 


Worksop.—The U.D.C. has accepted the tender of 
Messrs. W. T. Glover & Co., Ltd., for electric cables, at £1,189. 


FORTHCOMING EVENTS. 


Friday, October 10th.— At 8 p.m., at Holborn Restaurant. Electro- 
Harmonic Society's first Smoking Concert for the 
new session. 

. October 13th. — Institute of Marine Engineer. 
“ Btandardising of Pipe Flanges and Flanged Fittings,” 
by Mr. J. R. Ruthven. 


Monday, 


NOTES. 


Feed Waters.—A correspondent writes :—The state- 
ment on page 578 of the ErLECTRICAL Raview, October 3rd, 1902, 
with regard to well and river or lake waters must not be taken too 
generally. It is only locally that such a statement holds good; the 
reverse is probably the cage quite as often. Well waters are not 
necessarily harder than the waters of a river or lake. Even in 
London, a well sunk into the chalk will produce water of a hardness 


about 6, or Jess than one-third that of the Thames, which flows over . 


a chalk country. Generally, also, a well sunk into chalk which 
starte from the surface will supply water of considerable hardness, 
whereas a well sunk into chalk, where this is buried beneath 
the lower tertiary beds (¢.g., the London clay, Reading, Woolwich, 
and Thanet beds) will be soft. Again, surface waters are by no 
means so generally soft as is claimed, and shallow wells in the 
gravel of the London area are productive of very hard water. An 
example of a lake which is soft in quality is Lake Katrine, but it is 
soft simply because its waters are gathered over a surface of those 
old rocks which so generally do give soft water, not only in 
Scotland, but also in Cumberland and Wales; even much 
newer rocks, as the Millstone Grits of the Pennine Range, 
give waters fully as soft, as evidenced in the Longdendale 
water works of the City of Manchester.  Borings into the 
same rocks will give equally soft water. On the other band, 
the rivers of Derbyshire, more especially of the Peak distriot, are of 
so hard a nature that they will deposit lime salts in their course, 

robably because the spring waters which feed them lose their cat- 
bonis acid to some extent as their temperature rises. The shallow 
brewery wells of Burton-on-Trent are an example of shallow wells 
producing the hardest of waters. The truth is that hydro-geological 
conditions vary so rapidly over the face of these islands that every 
case must be considered by itself, and no general statement will bear 
criticism. It is, perhaps, not much known that perhaps the worst 
difficulty with some deep London wells is not lime salts but soda 
salte, which concentrate in a boiler for along time without sediment, 
and require watching to prevent too dense a concentrate from form- 
ing. Locomotives, if properly worked, can be kept in better order as 
regards boilers than any other steam plant. Aftergbeing fed with 
hard water until the scale becomes sufficiently troublesome, tbe 
engine can be sent to another district, or otherwise arranged to take 
water from another tank. The water from the second tank will 
clean out all the scale, and by these means boilers may be kept in 
order. Water from certain wells in the Wealden area will dissolve 
all the scale got from a chalk well Geological conditions vary 50 
quickly all over the British Isles, that there can be no standardiss- 
tion and no generalisation. The water question depends 80 largely 
on geology, that the engineer might do worse than make geology * 
subject of study. 


Fly-wheel Accident.—A fly-wheel at the Kelham Island 
power station of the Sheffield Corporation Electricity Works, burst 
on October 2nd, and a foreman fitter, named Chitty, was. A 
35-H.P. engine which was being tested ran away, and the ay 
wheel broke. At the time of the accident, Chitty was adjusting the 
governor. 
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Dustless Roads.—The experiment has been tried of 


oiling a piece of dusty road at Farnborough for the se of 
diminishing dust. It coste at the rate of £40 per mile. inarily 
it is said to require £300 annually to keep up a mile of road. The 


question is, Will the use of oil enable this cost to be maintained as 
low? Probahly it will. Oil rather points to waterproof conditions, 
and water is a sore destroyer of your ordinary road bed. Frost, will 
probably cease to make mischief. It ie said that dust has been 
entirely abolished even by the most pbilistine of motor cars. 
The amount of oil applied to a length of $ mile was 11} tons of 
Texas oil. This amount is said not to be enough to damage india- 
rubber tires, but it converts the road surface into a substance like 
linoleum. ; | 


Peter and Paul.—A contemporary in the gas line, 
studying the B. of T. returns, points out that there were 63 elec- 
trical companies in the United Kingdom in 1900, with an aggregate 
capital expenditure of £10,954,188, and their total receipts for public 
lighting in that year were only £30,235. In the same year 165 
local authorities, having a united capital of £14,943,122, drew 
£194,427 for public lighting. The inference drawn by our contem- 
porary is that electricity is used for street lighting in order that 
municipal electricity may show a profit. The extra money which 
the ratepayers pay for the light appears in the balance-sheets as 
profite; e.g., Worcester ratepayers in 1900 paid £200 less for street 
lighting by gas, but £1,583 more for electricity. The reasoning is 
ingenious; it fails, however, in one particular—that the “extra 

eipts” have au awkward habit of appearing in the balance-sheets 
as deficits. At Worcester the alleged profit—no reserve fund being 
formed—in 1900 was £4. — 


Will, —The will of Mr. Joseph Tangye, J.P., one of the 
founders of the Cornwall Engineering Works, Soho, Birmingham, 
who died on May 28th last, aged 75 years, shows that the estate has 
been valued at £13,116 gross, and £7,910 net. 


Scholarship Awards.—The Clothworkers’ Scholarship 
of £60 a year for three years, awarded on the results of the matri- 
culation or entrance examination of the Central Technical College 
of the City and Guilds of London Institute, has been awarded to 
W. H. Grinsted from Horsham Grammar School, who obtained first 
place atthe examination. Free studentships have been awarded by 
the Institute to W. M. Hooton from King's Lynn Municipal 
Technical School, L. G. Morse from Marl borough College, and 
H. K. B. Reed from the South-Western Polytechnic, who came next 
in order of merit. 


Single-Phase Railroad in the States.— The greatest 
novelty in the equipment of the railroad between Baltimore, Wash- 
ington and Annapolis will be the use of single-phase motors. How 
these are to be applied has not yet been given out. 


The Quality of Commercial Carbide of Caleium.— 
A pamphlet has just been issued by the English Acetylene Associa- 
tion, a body which was formed early in the present year “for the 
tdvancement of acetylene engineering and manufacture in the 
Dierests of the public and of the industry,” containing regulations 
1 to calcium carbide, acetylene generators, and purifiers and puri- 
fying materials for use in canjunction with acetylene installations. 
The two latter sets of rules hardly concern us, although for the most 
part they seem well drawn up; but the regulations governing the 
merchantability and examination of carbide appear of sufficient 
merit and importance to be worth reproduction. They run as 
follows:—The carbide shall be guaranteed by the seller to yield 
when broken to standard Bize, úe., in lumps varying from 1 to 2:5 in. 
or larger, not less than 4'8 cub. ft. per Ib. at a barometric pressure of 
V in. and temperature of 16:55" C. Carbide yielding less than 
18 cub. ft, in the sizes given above shall be paid for in proportion 
^ the gas yield, d.e., the price to be paid shall bear the same relation 
b the contract price as the gas yield bears to 4:8 cub. ft. per lb. The 
wstomer shall have the right to refuse to take carbide yielding in the 
izes mentioned above leas than 4*2 cub. ft. per lb., and it shall lie, in 
se of and as from the date of the result of the analysis 
wing made known to either party, at the risk and expense of the 
aller. The carbide shall not contain bigher figures of impurities 
han shall from time to time be fixed by the Association No 
marantee shall be given for lots of less than 3 cwt., or for carbide 
‘rushed to smaller than the above sizes. In case of dispute as to 
ality, either the buyer or the seller shall have the right to have 
ine Unopened drum per ton of carbide, or part of a ton, sent for 
10 wan dan to one of the analysts appointed by the Association, and 
te result of the examination shall be held to apply to the whole of 

5 consignment to which the drum belonged. 4 latitude of 5 per 
Hs be allowed for analysis; consequently, differences of 
e cent. above or below the yields mentioned shall not be taken 
11 consideration, Should the yield of gas be less than 4:8 cub. 
= 95 per cent., the carriage of the carbide to and from the 
"pin analysis, and the cost of the analysis shall be paid for by 
E er, Should the yield be more than 4'8 cub. ft., leas 5 per 
80, the carriage and cost of analysis shall be borne by the bayer, 
Mus. addition, pay an iocrease of price for the 
tht danortionate to the gas yield above 4'8 cub. ft. plus 5 per 
ina bide of 1 in, mesh and above shall not contain more than 

Per cent, of dust. The seller shall not be responsible for de- 

Oration of quality caused by railway carriage in the United 
dom, unless he has sold including carriage to the destination 
ta 35 by the buyer. Carbide destined for export shall, in case 

7€? desires to have it tested, be sampled at the port of ship- 


ment, and the guarantee shall cease after shipment. The analyst 
shall take a sample of not less that 1 lb, each from the top, centre 
and bottom of the drum. The carbide shall be carefully broken up 
into small pieces, due care being taken to avoid exposure to the 
air as much as possible, carefully screened and tested for gas yield 
by decomposing it in water, previously thoroughly saturated by 
exposure to acetylene for a period of not less than 48 hours. 


A Labour View of Electric Railway Traction.—In. 
his report on railway wages to the annual general meeting of the 
Amalgamated Society of Railway Servants, Mr. Richayd Bell, M.P., 
the general secretary of the Union, refers to the electrification of 
the North-Eastern, as follows: —“ We all wish the companies to do 
well, for the more prosperous they are the more prosperous we hope 
to be. But their optimism is built upon economy, which, if not 
carefully watched, is not likely to benefit the workmen. We are on 
the eve of great changes in our railway system. Electric traction 
and automatic signalling will, undoubtedly, in the near future 
substitute much of the present system and methods. Many of the 
hinte made by our leading railway chairmen are in this direction. 
The North-Eastern Co. have already decided to try electric traction 
between Newcastle and Tynemouth as an experiment, and several 
companies are experimenting with automatic signalling; and 
whilst electricity is developing nearly all the companies are 
constructing larger and more powerful locomotives by which 
they are able to reduce the train miles, in some instances, 
by one-half. The Great Northern and North-Eastern Com- 

ies have engines so powerful that one runs the 
Scotch expresses which formerly took two, and many companies 
have goods engines taking double the loads formerly hauled by one 
engine. This is economy which we cannot and ought not to resist 
further than is necessary to secure safety to and safeguard the 
interests of the workmen, inasmuch as it will, in many instances 
prevent the companies from having to increase their capital, for it 
is an acknowledged fact that British railways are already over- 
capitalised. It will relieve the congestion on the road, and the men ` 
ought to be worked less hours than at present as a result of trains 
being able to run straight away, instead of being shunted into 


sidings so frequently and being in each other's way. 
All these changes, I know, bring their advantages to 
the shareholders, and their disadvantages to the men. 


If improvements are to be encouraged, the advantages must be 
mutual. Larger locomotives and heavier loads in many ways 
increase very considerably the responsibilities of the men engaged 
in working the trains. The men, therefore, should be well 
organised at all times, and thus be prepared, with the present and 
prospective changes, to get their conditions re-arranged correspond- 
ingly, and only by the companies recognising the necessity and 
justice of this will the men be encouraged to continue to do their 
share for the prosperity of themselves and their employers.” 
/ 


Electrical Canal Towage.—The New York Electrical 
World says that recent developments in the use of electricity in 
respect to canal towage, which are being made in Europe, are 
attracting the attention of those connected with the canals of the 
Dominion of Canada. In Canada, the water-ways of which are to 
be greatly enlarged and extended in the near future, the application 
of electricity as & motive power for the vessels traversing them 
will necessarily be of the very first importance. The development 
of electric towage in Belgium is being watched with much intereat. 
It is said that a scheme is now being considered for the establish- 
ment of an electric system of towage on the Rideau Canal, which 
terminates at the city of Ottawa on one end. It is claimed that 
there are no great difficulties in the way of operating sucha system, 
abundant water-powers being available on all sides to furnish 
electricity. On the commercial canal routes of the Dominion, the 
adaptation of electricity to the needs of the traffic will, it is argued, 
not only lead to a saving in money, but will tend to conserve the canal 
banks, aa the wash occasioned by propellers will cease to cause 
injury. It may not be long before electric power will be moving 
the barges on Canadian canals. A few months ago our contem- 
porary gave the latest results of the work done in Belgium under 
the Gerard plan, using antomobiles with three-phase motors, running 
along the ordinary towpath. There tbe work is associated with 
local light and power distribution. In the United States the adop- 
tion of electric canal traction lingers for some reason, although ite 
feasibility has been pretty well demonstrated. From time to time 
such schemes as those referred to above are mentioned, and then 
they drop back into obscurity. The canal business is not, however, 
& very progressive one, and canals owned by the various States 
seem to be costly investments. But this might be urged as a reason 
for making a thorough trial of methods that would put the canals on 
a paying basis and prevent them from becomin g obsolete pathways 
of commerce. 


Lectures at the Arc Works, Chelmsford.—Mesers, 
Crompton & Co., Ltd., of Chelmsford, have arranged for courses of 
free lectures in their new lamp shop during the coming winter 
evenings. They are expressly for the benefit of the company’s 
employés, pupils and apprentices, and with one exception the 
lecturers are members of the Arc Works staff. The lectures will bear 
as closely as possible on the work going on in the shops during the 
day, Messrs. Orompton’s object being to give workmen, apprentices 
and others such theoretical instruction as will bear immediately on ` 
their daily work, assisting them to understand what they sre doin 
and the reason for it. The illustrations will be drawn from actua 
work going on in the shops, and where possible will conaist of samples 
of actual work rather than diagrams.  . 

The first lecture was delivered on Monday last, and they will be 
continued on Mondays, Tuesdays and Fridays, until March next 
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excepting a month's vacation at Christmas, A number of awards for 
the best note books” at the end of the courses will be given by 
Lieut.-Col. Crompton. "Thesubjects to be dealt with are :— 

“ Steam Engineering,” by Mr. W. H. Booth. 

“Some Practical Details of Dynamo Design,” by Mr. A 
Hutchings. : 

“ Arc Lamps and Alternating Currents,” by Mr. E. A. N. Pochin 

“ The Theory of Direct Currents of Electricity," by Mr. C. H. 
Wright. 

We congratulate Messrs. Crompton upon this effort, and hope that 
it will result to the benefit both of the employers and the 
employés. If successful we understand that the lectures may be 
continued, and on a larger scale, in succeeding winters. 


Shock Fatality.— The Melbourne Age records an acci- 
'dent which occurred at South Yarra in August, by which Alfred 
Wright, an employé of the Electric Light and Traction Company, 
met his death. He was fixing an insulator on a post, and con- 
tinned to go on with his work after being advised that the current 
was being switched on. He was later seen lying across the 
wire, to which he was clinging with both hands. Realising that 
the unfortunate man had received a shock, a ladder was pro- 


cured, and one of the workmen ascended and caught hold. 


of Wright's clothing. As he did so Wright fell clear of the wire, 


and dropped head foremost on to the roadway 26 ft. below. He 


was picked up bleeding freely from extensive wounds on the head, 
and was taken to the surgery of Dr. Keogh, in Toorak Road, but 
was dead upon arrival. Examination showed that the man's skull 


was fractured, and that both hands were badly burned by contact 


with the live wire. The foreman states that deceased, who had 
been employed for eight months, had a habit of continuing work 
after the current was switched on. He was 26 years of age. 


Lectures.—To-nicht (Friday) the first of a course of 10 
University Extension lectures on Electric Power and Lighting“ 
will be delivered at Exeter Hall, Strand, by Mr. E. Halford strange, 
M. Sc. 


The Glasgow Tramway Engines, — Information 
relating to these continues to dribble out. Why mangled reports 
were published, with little bits to follow from time to time, we 
cannot understand. The first apparently complete report that we 
have yet seen appears in the Light Railway and Tramway Journal 
for 9rd inst. The following extract is additional to what we have 
already published :— y 

“There was some slight discrepancy between the figures for the 
electrical horse- power, as obtained (1) from the ampere and voit- 
meter readings; (2) from the indicating wattmeters ; and (3) from 
the integrating wattmeters, after taking account of the corrections 
to be made upon the readings according to Messrs. Kelvin and 
White's tests of the instruments. On full consideration of all the 
conditions of the tests, I have taken, in the case of engine No. 3, 
the corrected readings of tbe indicating watt meters; and in the 
case of engine No. 4, the corrected readings of the ampere and volt- 
meters as being most correct." 2 l 

The report is accompanied by the following editorial appendix :— 


In view of the criticisms wbich have been published in relation 


o the foregoing reports and tests, we have th ught it desirable to 
invite Mr. Parshall's observations on the subject. They are as 
w8 :— 

yv regards the placing of the order, there were three bids higher 
than the E. P. Allis Co., but there was no firm who made the same 
guarantees as regards delivery. Delivery was the first point with 
the Glasgow Corporation. The Allis Co. delivered tbeir engines in 
complete conformity with their contract. Messrs. Murgrave 
delivered theirs at about the time they intimated they would do so. 
As far as delivery is concerned, the pe) formance is equally creditable 
to both Messrs. Musgrave and Allis, since Messrs. Musgrave had to 
build a new erecting shop. . 

As regards practical performance, as far as I am able to judge, 
there is no particular diflerence between them ; both classes of 
engines work perfectly well in every respect. They regulate well 
ag regards speed, and run well in parallel; and the works cost of 


the Glasgow station shows the engines to be most economical. The ' 


consumption of coal is about 3 lts. per Board of Trade unit, and the 
total works cost 28d. ; 

“The engines built by Messrs. Musgrave were somewhat bigger 
and heavier than was called for in the specification. I think, how- 
ever, Messrs. Musgrave were working in the right direction, since it 
appears that tbe friction loss in their engines is slightly less than in 
the Allis engines. . . 

“The different steam consumption is easily accounted for, 
Messrs. Allis having put in bigger low-pressure cylinders than 

Musgrave. . 

a renardi the accuracy of Prof. Barr's tests, in my judgment 
there is no doubt whatever. The generators were run on a water 
rheostat with power factor unity; the readings were taken with 
instruments freshly obtained from Lord Kelvin's laboratory, and 


the no-load, half-load, and full-load tests agreed closely with 


various tests which have been made by my own assistants from time 
: The combined efficiencies that have been contrasted with the 
efficiency of ceri ain German engines were not higher than has been 
realised with other machines of the same type. It does not seem 
o me to be fair to Mesars. Allis or Musgrave to question the resulta 
because similar results bave not been obtained on German-made 


mdr As far as I pereonally am concerned, it is a matter of indifference l 
where engines come from. I have ordered a great many American 
engines, principally because in times past the conditions have been 
such that American manufacturers could deliver more promptly 


As things now stand there is nothing in American competition 
since English manufacturers can supply what is wanted and in less 
time.” 

Mr. Parshall’s letter will be read with great interest: it 
embodies several allusions to our recent critiques on the subject of 
Prof. Barr's tests. We note, with some surprise, that Mr. Parshall 
endorses the results, which Lave been communicated piecemeal to 
the public. We ourselves would gladly believe that a mechanics] 
efficiency of 97 per cent. were possible whether attained by 
American or British engines is immaterial, so long as justice is done 
to all. We bave made no reference to German engines, but we 
presume that Mr. Parshall speaks of the Swiss Siilzer engines cited 
in our columns as the previous best on record: seeing that engineer. 
ing progress rests mainly upon comparison between the latest resulta 
and the best previously attained, we consider our action perfectly 
legitimate. On the basis of the records, the alleged resulta of the 
Glasgow engines constitute an enormous advance, for whicb, in our 
opinion, the modifications in construction quite fail to account. 

The last sentence of Mr. Parsball's letter is, we think, the most 
interesting of all, and forms a striking comment upon the statements 
which have appeared in American papers. The treatment which 
a previous letter received across the Atlantic was hardly calcu- 
lated to enhance the esteem in which American manufacturers and 
journals are regarded in this country. 


Obituary.—We regret to announce that Dr. J. H. 
Gladstone, Ph.D., D.Sc., F.R.S., passed away a few days ago at his 
London residence in his 76th year. For over 50 years he has been 
an ardent labourer in physical and chemical science, indeed as long 
ago as 1853, when only 23 years of ago, he was elected a member of 
the Royal Society, to whose proceedings, as well as those of the 
Chemical Society, he has been a generous contributor. That he was 
in scientific zeal until his days came to a close, will be gathered 
from the fact that he was present as usual at the Belfast meeting of 
the British Association only a month ago. The Times in its account 
of the distinguished scientist's career, says that “he belonged to s 
class of scientific worker which is nowhere so numerous as in this 
country, the class who, without being in the ordinary sense pro- 
fessional men of science, pursue scientific studies with professional 
ardour, devoting to them the leisure and the means which tempt 
other men to a life of amusement.” For his optical and electrical 
researches, together with a vast amount of miscellaneous work, he 
received the Davy medal of the Royal Society a few years ago. For 
three years he was Fullerian Professor of Chemistry at the Royal 
Institution; he was the first president of the Physical Society in 
1874; and president of the Chemical Society in 1877. It will 
interest some of our old-time readers to mention that a verbatim 
account of Dr. Gladstone's six Fullerian lectures on ''The Voltaic 
Battery," at the Royal Institution appeared in this journal (then 
known asthe 7rlegraphie Journal) during the first few months of 
1575. His valuable researches on accumulators rank among his 


greatest achievements, and his work of this nature carried out in . 


conjunction with Mr. Tribe, has been recorded in the columns of 
this journal. A funeral service takes place to-day at 2 p.m., at St. 
Peter's, Kensington Park Road. 

The death has occurred, at the age of 47 years, of Mr. James 
Danicls Munn, of Birkenhead, who had for some time held a posi- 
tion in connection with the British Westinghouse Co., Manchester. 


National Electrical Contractors’ Association 
(Northern Section).—A meeting of the above Association was 
beld at the Royal Station Hotel, York, on October 4th, when repre- 
sentatives of about 60 electrical contractors in the North of England 
were present. A scheme for the registration of workmen was 
adopted, and will shortly be in use. Questions relating to the 
training of apprentices, municipal trading, and standardisation of 
wiring rules and specifications were also discussed, and it was 
decided to hold the next meeting in Newcastle early in January. 


Strike. — A serious strike of motormen has been in 
progress for some weeks past on the Hudson Valley Electric Rail- 
way, and several companies of militia have been called oat. 


Municipal Trading.— Extract from the Northern Daily 
Telegraph of 2nd inst.:—' Mr. J. Riley raised a laugh by saying 
that the members of the Corporation knew nothing about elec 
tricity, and that the only man who did was Mr. Birkett, the eng 
neer. They had talked of kilowatts, but he would like to kuow 
what a kilowatt was. (Great laughter.)” Oar sympathies are with 
Mr. Riley in his thirst for knowledge. But he is in good company 
—how many councillors know what a kilowatt is? 


Personal.—Mr. S. Burton Edwards, the Lancasbire 
representative of the Lahmeyer Electrical Co., Ltd., was married, 
at Eccles on 1st inst., to Miss C. J. Crompton, of Eccles. —— 

A New York exchange says that Mr. F'rank J. Sprague eailed for 
London at the end of September to epend abroad a few weeks of 
needed leisure following the importaut negotiations and changes 
connected with the acquisition of the Sprague Electric Co. by the 
General Electric Co, a purchase which includes also the Sprague 
multiple unit patente. 

The N has appointed Mr. E. Trenam to be con 
troller of the Central Telegraph Office, St. Martin's-le-Grand, in the 
place of Mr. E. May, superannuated. 


Gloucester Dust Destructor, — The Corporation 
destructor was formally opened on Wednesday by the Mayor. 5 
is a “twin cell" destructor by Messra. Heenan & Froud, wt? 
quoted £4,150. Mr. Hammond, who has acted as consulting 155 
neer for the electricity undertaking, described the works, which bart 
a burning capacity of 50 tons per 24 hours. 
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Electro-Harmonic Society.— We would remind our 
readers of the first concert of the season, whicb is to be held to-night, 
and especially of the change of place to Holborn Restaurant. 


Devonport Tramway Smash.—The fatality on this car 
system, to which we refer in our leader columns to-day, has resulted 
inthe jury returning a verdict that the car ran away through 
ignorance on the part of the driver in not stopping at the necessary 
stopping places, and not subsequently using the proper appliances 
for stopping. They were unanimously of opinion that the in- 
structions given to new drivers were not sufficient to make them 
competent for the duties they have to perform. The jury further 
recommended that the radius of the curve at which the accident 
occurred should be increased. 

Appointments Vacant. — Assistant electrical and 
mechanical engineer for the Bethnal Green Infirmary; electrical 
engineer, at 400 rupees per month, for the Bombay, Baroda, and 
Central India Railway Co. See “ Official Notices " to-day. 


THE CENTRAL STATION ENGINEER. 


THE Croydon County Council bas appointed Mr. H. C. BARK HA M, 
of Bedford, to the post of mains superintendent. 

Mr. J. A. CROWTHER, of Leeds, has been appointed mains 
assistant at Bristol. 

The Gloucester City Council has increased the salary of Mr. 
Wirz, chief assistant at the electricity works, from £117 to £143 
per annum. 

The Heywood T.C., on October 2nd, appointed Mr. Jamrs STOTT, 
chief assistant, to the post of borough electrical engineer, in suc- 
cession to Mr. W. S. JOHNSTON, who has been appointed engineer 
to Messrs. Veritys, Limited, electrical manufacturers, of Birming- 
ham. 

The Bedford T.C., on October Ist, confirmed the appointment of 
"i H. B. JENKINS as assistant electrical engineer, at a salary of 

144, 

The Darlington T.C., on October 2nd, adopted the recommenda- 
tion of the Committee to increase the salary of the electrical engi- 
neer, Mr. Luxx, by £50 a year, without any restriction as to bind- 
ing him to tbe Council’ s service for a stated period. 

Mr. Jonn Foster has resigned the position of gas and electrical 
engineer for the borough of Leigb, and the T.C. has decided to 
separate the management of the electricity department from that 


of the gas and water departments, and to appoint an el ctrical . 


engineer at a salary of £156 per annum. When tbis decision was 
arrived at on September 30th, a motion to increase the salary 
offered to a commencing one of £200 was negatived by 15 votes to 6. 
Mr. D. M. KincHorw bas been appointed electrical engineer. 

At Devonport Corporation Electricity Works on Saturday, Mr. 
H. E. NETTEN, draughtsman, was the recipient of a case of mathe- 


matical instruments from the staff and workmen, on his leaving to. 


— or. -- 


take up an important position under Messrs. Harland & Woolf, 


Mr. W. A. TURNBULL, of Sunderland, has been appointed junior 
1 at the Bury (Lancs.) Electricity Works, at a ealary of 25s. 
per we 

The St. Helens T.C. has increased the salaries of the station 
superintendent (Mr. F. Dickinson) and mains superintendent (Mr. 

. Warr) to £120 per annum. 

‘The Dartford U.D.C. has increased the salary of the electrical 


1 Mr. A. J. C. WATERLAND, to £250 a year from July 5th 
as 


. 


STEEL CAP ree: 


STERL castings are admittedly less easy to make than castings of 
iron. Their shrinkage is greater and more irregular; they suffer 
4$ much, or more, from sudden changes of section; they warp in 
cooling, are more apt to develop blemishes, and frequently contain 
many blow holes. 

We believe this last difficulty is to be overcome by ample 
risers All the foregoing faults were at one time held to be 
true and proper signs to know a steel casting by, and they bave 
been tenaciously clung to by steel founders. Possibly it is con- 
venient to bave the engineering public remain under the false 
impression that. steel eastings must of necessity possess all these 
faulta, otherwise they cannot be steel If this be so, might we 
hot just as well return to cast-iron, whose faults and worst weak- 
ness are known, as pay double price for so-called steel which 
cannot be guaranteed soft? Now, we hold that it is too late in the 
day to make any such ridiculous claims for steel castings. They can 
be made sound, and ought to be supplied sound. 

The following clause is to be commended to steel founders. We 
take it from the Standard Specifications of American steel presented 
lo a recent meeting of the American Society of Mechanical Engi- 
neers. It reads as follows :— 

13. Castings shall be true to pattern, free from blemishes, flaws, 
or shrinkage Pearing surfaces sball be solid, and no 
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porosity shall be allowed in positions where the resistance and 
value of the casting for the purpose intended will be seriously 
affected thereby.” 

We draw special attentión to the latter portion of the above 
clause because, while it does not compel an pq en soundness, 
it does practically assert that unsoundness can be kept away from 
any, part of a casting desired to be truly sound. 

We fear that English steel founders have been too inattentive to 
their work, or we should not be so frequently bearing of, and seeing, 
foreign castings used by our manufacturing engineers because of 
their greater truth and freedom from blow-holes. If freedom from 
blow-holes does mean bad steel, let the fact be demonstrated with- 
out doubt by the purchase of foreign castings and the testing of 
their material. We are told that steel castings ought to be sound, 
or that they can be made sound at important loci, we presume, by 
suitable and sufficient heads. Of this we cannot, of course, speak, 
as experts, but we do speak for the sake of English steel founders, 
who have before them a big trade if they will do it. Steel castings 
are used for heavy mill gears, they enter considerably into road 
engines, tramcar trucks and other important work where strength 
is necessary and malleable cast-iron is not thought good enough. 

We believe that it is by attention to the chemistry of steel that 
success is to be reached, as well as by attention to the mechanical 
details of the fou adrymen’ 8 art. 

We are informed that much s'eel work, however, goes to the 
foreigner, and particularly to America, becaufe of the lower 
wages there. Work that in America is done by advanced labourers 
is compulsorily to be done here by skilled moulders. As a resuit, 
it cannot be done here at all. The skilled moulder does not get it, 
but he deprives his poorer unskilled brother of the opportunity of 
earning better wages—an instance of man’s inhumanity to man, 
and especially of trades union inhumanity, that we have previously 
pointed out as characteristic of union methods. The unskilled 
labourer, though quite usually superior in education and sobriety to 
his luckier brother man, is denied the opportunity of improving 
his pay, though by doing 80 he would not take any work now done 
in the country. Instances of this sort are constantly cropping up. 


wan) 


NEW COMPANY REGISTERED. 


Nottinghamshire Eleetrie Tramwnys, Ltd. (74,981) —This 
company was registered on September 29th, with a capital of £100 in £1 shares, 
to construct, maintain, and work tramways, light railways, electrical and other 
railways, motors for the same and their accessories and appurtenances, to apply 
for and obtain any powers, to manufacture and deal in cycles and motor and 
other vehicles, Ac. The first subscribers (each with one share) are :--J. Likeman, 
Molland House, Sutton, director; I Harlick, 31, Hillfield Park, Muswell Hill, 
N., clerk; II. S. Kohler, Avnho Houte, Dalston, N. E., secretary; E. P. Parford, 
50, E Imhuret Mansions, 8.W., secretary; R. A. Goodman, Broad Street House, 
E. C., chartered accountant; J. Duff, 11, Bessborough Street, S.W., secretary; 
and D. J. Norris, 18, Savernake Road, 'Hampstend, N.W., clerk. No initial 
public issue. Registered without articles of association. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Edmundson's Electricity Corporation, Ltd. (52,013).— This 
company 's annual return was filed on July th, when tbe entire capital of 
£110,000 in 50,600 ordinary, and 50,000 preference shares of £5 each had been 
taken up. £5 per share bas been calied up on 30,000 preference and 36,800 
shares, resulting in the receipt of £334,000, — £66,000 is considered as paid on 
13,400 ordinary shares. Mortgages and charges, £160, 000. 


Century Engineering and Motor Co., Ltd.—Iesue on 
September 44th of £500 debentures (10 of £50 each), part of a series created 
November 6th, 1900, to secure a total suim of £5,C00, charged on tbe company's 
undertaking and property, present and future, including uncalled capital, No 
trustees. Total amount previously issued of same series, £4,800. 


La Capital Traction and Electric Co. (Buenos Ayres), Ltd. 
—An agreement dated July 19th, 1902, relating to a loan of £50,000, and (as 
collateral security thereto) a script certificate dated July 21st, 1902, for £75,000 
debentures, have been registered. The certificate also states that James 
Capel & Co. are entitled to the benctit of an agreement of July 2nd, 1900. 
Property charged by the trust deed mentioned in said agreement and 
certificate: the undertaking and assets of the company, including shares in 
La Capital Co., of New York, La Capital Tramways Co., La Capital (Exten 
sions) Tramways Co., Ltd., or the Cordoba Lightand Power Co. „of Maine, U.S. A 
Per- ons entitled to the charge: James Capel & Co., Basildon House, 7,9 and 11 
Moorgate Street, E.C. 


Edisonia, Ltd. (phonograph makers, electric car manufacturers, 
telephone and telegraph makcrs, electrical novelty manufacturers, &c.) £5 C00 
debentures (five of £1,000 each), created August 29.h, 1902, charged on the under- 
taking and all the property of the company, present and future, including 
uncalled capital, have been registered. No trustees, Persons entitled to tbe 
charge: The Edison-Bel! Consolidated Phonograph Co., Ltd., 39, Charing Cross 
Road, W.C. 


Thomas Parker, Ltd. (electrical and mechanical engineers, 
electricians, &c.)—Issue on September 29th of £500 debentures (five of £100 
each) part of a series created June 23rd, 1868, to secure a total rum of 475, 000, 
charged on the company's undertaking 'and property, present and future. No 
trustees. Total amount previously issued of same series, £5t,900. 


D.P. Battery Co., Ltd. (44,0084).— This company's annual return 
was filed on July 21st, when the entire capital of £10,0C0 in shares of 4 996 A”, 
4,906 “B” and 8 other shares of £1 each had been taken up and paid i in full. 
Mortgages and charges, £20,000. 


White, Jacoby & Co., Ltd. (52,494).—This company’s annual 
return was filed on September 17th, when 8,207 shares were taken up out of a 
nominal capital of £4,000 in 4,000 shares of £1 each, 41 has been called up on 
850 shares, resulting in the receipt of £850. 2,357 shares are considered as fully 
paid. Mortgages and charges, £1,500. 
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CITY NOTES. 


Chilian Electric Tramway and Light Co. 


THE report for the year ended December 31st, 1901, states that the 
profit and loss account for the year, after payment of interest 
accruing on advances for construction, shows a balance to debit of 
£6,657. This amount deducted from the balance to the credit of 
profit and loss account carried forward from the year 1900, £9,959, 
leaves a net balance to the credit of profit and loss acoount to be 
carried forward to next year of the sum of £3,301. At the close of 
the year 1901 the reconstruction to electric traction had been nearly 
completed, and on February 28th of this year, the contractors 
finally withdrew from Santiago, and handed over what work 


remained to be done to the general manager for completion. 


During the year 1901, although progress was made in the develop- 
ment of the use of electric lighting amongst the inhabitants of 
Santiago, great opposition was experienced from the municipality. 
Under the terms of the company's concession, the municipality is 
compelled to take the company's electric current for the public 
lighting of the town. That body, however, endeavoured to evade 
this obligation, and the company was at length compelled in self- 
defence to submit its case to arbitration. The arbitrators decided 
in the company's favour in June of the current year in terms of an 
agreement already made with the municipality, by which, within a 
period of four years, this cómpany is to provide a complete installa- 
tion for the public lighting of Bantiago. Meantime 334 arc lamps 
of 500 0. P. each are now in course of being installed in the central 
district of the town. The directors anticipate, therefore, that 
having now come to an amicable arrangement with the municipality, 
and the public also showing an increased desire to adopt the new 
illuminant, the returns for the current year will show a gradually 
increasing development. 


Direct United States Cable Co.—lInterim dividend 
3s. per share (3 per cent. per annum) for the quarter ending 
September 30th, 1902. 


Ibbotson Bros. & Co.—The annual meeting of this 
company will be held at Globe Steel Works, Alma Street, Sheffield, 
on Monday, October 10th, to adopt the directors' report, which 
recommends a total dividend for the year of 71 per cent. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned to be quoted in the Official List :—Blackheath 
and Greenwich District Electric Light Co., Ltd.—£100,000 44 per 
cent. first debenture stock, in lieu of the provisional certificates now 
quoted. 


TRAFFIC RECEIPTS. 


Receipta for | Total to date. Miles 


Week the week. open. 
Company. ending NUES CE — — 
Inc. or Inc. or This Last 
Am'nt. deo.“ Am'nt. deo.“ year. year. 
[PECES 
Blackburn Corp. Trys. .. Sept. 26 + | 92, : 
Blac land Fleetwood | Oct. 4 667 + 8, 18098 — 443, 1 a 
Bristol Trys. & 178 „ 3 4,612 478238 — | — 28 2 
iti b El . Trac, esa: 5 ‘ 5 | 1 
e .. .. Sept. a 91 + 97 i 1 + a E. 15 i 
—Stourbridge.. , + 671 29, + 8,706 | 
Gaebel. „% 20 — 899 +252, 28056 + 5,096. 10 of 
Gravesend va .. „ 96, 92871, — | 1,796 : = 5 — 
Greenock—Pt. GlasgowWw , 26 498 4296 | 19.522 411,18 73 
Hartlepool "T .. „ 26 277 — 2 10,065 41,179. | 
Kidderminster.. —.. „ 20 140 +14; 4,915 + 25 4$. 
Merthyr ae ee oe i [1] 26 | 229 i — 16 7,879 = 1,482 | 8 | 
ham— b. j „5 : e . 
Poole Ashton | m 96: 816 E 10,20 — 120 E: 
Potteries Seo, „ 26. 1,622 | +194 gus + 2,357 
Rothesay.. es zs „ 26 118 — 22 1.288 + 828, — 
Southport — .. |] m 2 294 , + 98| 10,178 + 3,598 
South Staffordshire. „, 26 762 | —169 | 29,548 — 504 21 
Swansea. a vu » 20 | 618 | «4 90 18,483; + 1,202 
Taunton .. si is 26 68 ae 2 607 | — 229 1 
Tynemouth... „ 26 907 ' + 92, 11,801 + 1,481 
eston - super- Mare. „ 24 164 — 4981. — | 2 
Wolverhampton Dist.  ,, 26 815 +191 | 7,608 + 4,986 1 
Central London Railway . Oct. 4 | 6,902 +751 | SS,8398 ; + 7,694 | 6 
City and 8. London Ry. „ 6 ' 8,068 ‘+ 1,002 89,277 | + 13,087 | H 
Doncaster Corp. Trys. . . Sept. 27 — ed 1,546 — | 
Dover Co on Trys.| Oct. 4 | 200 = | 8,998 + m 8 
Dublin United Trys. uj on 2 rn T 70,868 + 7a 46 
Tramwa Vs ' 7 =, — | 
on Cup. TI. | " 418,486 +802 219,024, — 9,896 67 
Liverpool Overhead Ry. „ 5 1,506 + 66 24810:— 1,250: 67 
Newcastle Corp. a „ 13019 —  — — . 
Sunderland Corp. » 5 1,050 — 18 — — 172 177 


| | | n 
* Compared with the corresponding period of 1901. 
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STOCKS AND SHARES. 


Wednesday Evening. 
Renzwep borrowing in all quarters & the globe and the unsettled 
state of financial affairs in New York are combining to bar that 
restoration of tranquility to the money market without which it 


SSS EISA 


seems vain to hope for better business in the Stock Exchange. The 


new loaus which are now with us take a subordinate rank, so far as 
interest is concerned, beside that issue of Transvaal Colony stock 
about which it is to be hoped that Parliament will have something 
to say when the House re-assembles next week. Not until this 
latter issue has been made can any improvement be looked for in 
the price of Consols, and of course the investment departments look 
to the funds to lead them in their courses. In regard to the sections 
devoted to electricity, the dulness of investment securities makes 
itself felt mainly in the shape of stopping business. Quotations are 
again mostly higher on the week, but the variations number no 
more than 16 in all, of which only a couple are on the fall side. 

Declarations of the usual dividends by the two Far Eastern 
companies, the details of which appeared in our last issue, have had 
a strengthening influence in this department, although the only 
recordable change is & point rise in Eastern Telegraph Ordinary. 
Eastern Extensions have not recovered their slight fall, but Great 
Northern, of Copenhagen, are a sovereign higher, thanks to a amall 
demand coupled with scarcity of shares in a limited market. Anglo. 
American descriptions fall to respond to the activity in the Yankee 
division, the dull tone of the latter counteracting whatever good 
influence might be otherwise derived from the good business now 
being secured by the various companies engaged. Nor is there any 
change to report in the Trust Co.’s shares. The dividend of 3s. on 
Direct United States bas not affected the price of the shares. 

Electricity supply issues are all steady, with the exception of 
Kensington & Knightsbridge Ordinary shares, which are 10s. easier, 
It is difficult to find any adequate explanation to account for the 
relapse, especially as several of the other London companies’ 
securities show small advances. City of London Ordinary are 
marked up 10s., but actually the price is much the same as it was 
this time last week. Chelsea Ordinary have added 1 to their quota- 
tion. In the gilt-edged list, almost the only change is a rise of 1 per 
cent. in Blackheath and Greenwich 44 per cent. Debenture istock, 
following upon the better tone recently shown by the shares, 
Brush Electrical have steadied at their reduced quotation. 

Flurry, succeeded by revival, has been occasioned in the Brighton 
Railway market by the publication last Saturday in the Times of 
details concerning the new scheme for running a rival electric 
service to London-by-the-Sea. Brief particulars were given in this 
column anent this same scheme a fortnight ago. The new adventure 
has met with a reception far from cordial, and apparently the 
market considers that the threatened line will not damage the older 
company to any extent, for the price of Bertnas has recovered 
from its fall. Of course the directors of the Brighton Railway are, 
themselves, experimenting with electric traction, and there is even 
a hint that the company may adopt a mono-rail of its own, or work 
in conjunction with that other undertaking which set out to accom- 
plish a separate mono-rail on itg own account. 

Central London issues have all been lifted & point each, and the 
fierce discussion raging between the advocates of the various tubes 
does not affect this market in the least. The Twopenny Tube 
traffics are good, but are surpassed considerably by those of the 
City and South London. It is somewhat singular that the stock of 
this last-named does not recover from its recent weakness, consider- 
ing that the Royal Progress must take crowds of people over the 
City and South London’s route, not only on the day of procession, 


but both before and afterwards. The company boasts a trafic 


increase to date of £13,037 against the £7,700 of the Central 
London, and both should do remarkably well by reason of the 
return of the King to London. No notice is taken of the scheme 
to run a competing line under the Twopenny Tube, branching off at 
the Marble Arch in the direction of Cricklewood. 

Up to the present the alarmists have been good enough to spare 
ts harrowing predictions as to what will happen to the railway, 
electric lighting and other companies concerned with the price of 
coal in view of the strike in Pennsylvania, but no doubt the pro- 
phecies will be making their appearance very shortly. It is some- 
thing to have been allowed to rest in peace so far. 

In the miscellaneoust market, Crompton shares have got back to 
22 again, and Edison “A,” £3 paid, are nominally better. Tele- 
graph Constructions came on offer the other day, and the price fell 
£1, while a seller of British Aluminium Preference was unable 
to dispose of his shares at even the quoted price of 34. Amongst 
telephone issues, National First Preference are up à, in continus- 
tion of the example set them last week by the Seconds. Oriental 
and Chili shares are both unaltered on the week. There is 2 good 
deal going on in British Westinghouse issues, and the Ordinary are 
now &sbade over £7 a share. Reuter shares have hardened a 
trifle through the broadening of the quotation. ,A circular sent out 
by the National Electric Traction Co. states that the amalgamation 
with the City and Surrey Railway is being regularly carried out, 
and that a Stock Exchange quotation for the shares is to be applied 
for. We shall be rather curious to see at what price this under 


cog Pye WiU he Valged its sponsors; outsiders bave & very 
fair idea already. xd 
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SHARE LIST OF ELECTRICAL OOMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Present Dteia ek ended 
Issue. aa Share, the last three years. Oat, Brn 
— Highest. Lowest 
African Direct Telegraph, 4 95 Doba. * | 100 ii ai 
25,000 | Amason — Co.'s shares, Nos. 1 to 25,000 . .. | 10 . p» 
17 rump Amoris Wige % Debe Nos. 1 to pid Rea ^. | 100 see 
788,840 se . [Stock] 73/6 48% | 473 
3,105,580 ga 6 % Pre. . Stock 92 914 
8,105 580 85 do. Deferred IT: TO oe Stock £1 78. 7i rd 
44, Ohili Telephone, Noa. 1 to 44,000 eee eee TP b.. 5 4 3à— 4 $ ent A 
18339,9008| Commercial Oable — .. —＋2 oe... 18100 | 8 8 95 |160 —170 xd|]160 —170 x . 
1,841,209 Do. do. Bterling 500 year 4 1 Deb. Stock Red. |Btock| ... 93 — 96 xd| 93 — 96xd| 958 94 
Ouba Telegraph ner ee C xe o 6 se] d 51— 6 6j 6$ | e 
Do. 10 y ^ Pref. bee ry) eee 0s mE 10 13 — 14 bia ° 
Direct Spanish Telegraph eee eos eee eee eae 5 eee bee 
Do do. 10 Y Oum. Pret. .. ii E. 7 — 8x — eve 
Direct United Batos on CEN 101— 11 104 | .. 
96.300 Direct West In e, 4 r4 Deb., within 
ues to 1, 200, Red. i) 100 TP TM TII 100 = 103 ee eee 
‘00,000 Eastern Telegraph, Ord. Stock Mw ae aoe 7/7 25 | 7 95 12. —129 1283 | 126 
1,955,565 Do, 33 tee Stock ie ede]. [9 — 93 924 | 908 
W ce " " Mort. Deb: Btook he 7 „ Stock Ar a 107 — 110 a T 
, Eastern Extension, Australasia, and China Telegraph ... | 10 | 7 7 12 — 123 16 
720,000 Do e itt ee a Stock E E .. (207 —110 D . 
Eastern an a ican Telegraph, 4 P Mort. Deb. : 
§60,0007 Nos. 1 to 8, 000, red. 1909 100 5195 Trl I" 99 —102 ee 
306,000] Do. 4% Reg. Mt. Debs. (Mauritius Bub)1—8000 | 95] .. | .. 101 —104% |101 —104 % 1014 e 
180,297 | Globe Telegraph and Trust es 0 ~ | 10 84 | 52% | 54% | 94— 10 91 94 
eee pes rth do. h, of 6 5 Pref. [IJ eee 90 * 10 ve * 72 134— zt 13H 138 
Great 0 orn Telegrap a aa TII eee 10 12] 15 15 26 — es 
70.000 Halifax and Bermuda Oable, 44 % 1 1 rd, 100 e 100 —103 m 
ise " x within We to 1,200, Red. * pa : * is 
L Wropean Telegra eee eee eee oes eee 25 10 10 0 38 — s eee 
100,0003) London Platino-Brasilian Telegraph, 6 % Debs. ... „ | 100| in .. |101 — 105 es ees 
72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 72,680 ... 1 | 23 Ai m i- 1 - - 
86,492 Do. e do. 5% Pref., Nos. 1 to 86,492 1/5 Ses jas t— 1 e — 
1, 365,333 National Do Pies, Pref. Stock  ... aes is «. | 100 | 5 %15% |93 — 95 941 | 93 
1,966,667 Def. Stock eee oe eee [I1] 100 60 64 xd 55 €— 57 561 56 
15,000 d 6 Oum. 1st Pret 0 e. 0 10 6 6 6 12 — 13 eee 0 
15,000 Do, : Oum. 2nd Pref. 106 8 6 114 — 123 m i 
250,000 Do. Non-cam. 3rd Pref., 1 to 250,000 5 | 5 5 5 43— 53 5 sis 
8,500,000] Do. A Deb. Btock Red. .. |Btock| 3$ 31 34 96 — 99 964 
600,000 Do. 4 B Deb. Stock Red. 100 | .. |4 4 102 —106 1038 | 102 
171,504 Oriental Telephone and &lec., Nos. 1 to 171,504, fully paid 115 8 6 í— 1 I 
100,007 Pacific and European Tel., 4 * Guar. Debs, 1 to 1,000 . 1000 sa . | 99 —102 T 
11,989 Bouter's eee eee ees. ll eee [I 8 5 % 6 % 5 % ae 7 e eee 
8,303 Bubmarine Oables Trust T "TT eee e. | Cert. T . 110 —120 ° eee 
66,000 | United River Plate Telephone s 6172725, |7 *$ | 4$— 51 ; m 
40,000 Do. do. b % Cum. pret. Nos. 1—40, 000 5| . ; n 4i- 5 ; M 
179,947] Do. do. 5 % Debe. ... ies Stoch ‘ * 101 —104 ist 5 
15,609 | West African Telegraph, Shares 10 des ii 34 — 4i - , 
80,008 West Coast of America, Nos. 1—30,000 and 53,001—53,008 | 21 i s i- i » " 
150,0003 Do. do. 4 B Debs., 1—1,500 207.380 ^. by Bras. Bub. Tel 100 | ... a 98 —101 a ue 
1930 | Western mn Telegraph, Ltd., Nos. 1— - 107 7 € 7 x, 112— 124 124 | 11% 
"x tinh] b Debs. $nd series, 1906 rr 100 oes e: TI 102 — 105 ee eos 
400,000 4 % Deb. Btock Hed. a ». | 100]... 9) —102 se 
Wost India and Panama Telegraph ... " EN ..| 10| . 1— 3 Š 
84,563 x do. 6 V Oum. Ist Pref. ... | 10 | ... ies "" 4b - 5 4j 43 
4,669 Do. do. do 6 Oum. 2nd Pref. eee 10 eee eee eee 3 a 4 ee 1 
86,0003 Ur. de Ac <% Debs., Nos. 1 to 1,808 | 100 daw sy 99 - 102 T 
ELECTRICITY SUPPLY COMPANTES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Orc. 1 |: 85 M E: $4— $ 8— 2 s 
100,000 Do. 4495 1st Deb. Stock, Prov. Certs. | 100 103 —106 xd|104 En xd ins 
20,000 Brompton A Kenangton Blec. Lt. Sap., Ord., 1 to 20,000 5 6 [4 6 x 8 v 103— 107 10 - 10% 104, 
30,000 Do. do. 7 95 Oum. Pref... 5 104— 10$ | 103 102 $i 
^n,000 | Oharing Oross ane Strand Blectricity Suppli s J % 9 * 10 % 9— 9 9 - n 
70,000 No. do Ao. 44% Ovum. Pref. 53— 6 5j- 6 51 
40,000 Do. do. " City Undertaking " 4 % Cum. Pref. 5 iv zu 4i— 65} 42— 5} dus 
350,000 Do. do. 495 Deb. Stock Red. 100 | ... c .. 105 —107 105 —107 1053 
Maso *Ohelsea Electricity supply, Ora. 516%) 54% 14%] 54— 53 | 51— 6 578 
40.0005 Do. do. 2, Deb. "Btock Red. Stock wee I evt 109 —112 109 —112 . . 
100 595 City of London Tiek Lighting, Ord. 40,001— 110 595. 10 | 4 & 0 $ 5 | 9 — 10 94) - 1 
40,000 Do. 6 % Oum. Prof., 1 to 40,000 . 10 | 6 6 . | 1283— 184 123 — 13} A 
400,000} Do. 5 J Deb. Stock, Scrip. (iss. at £115) ‘all paid a eer ere .. (128 —128 |123 —128 
300,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid 100 sae . |103 —106 103 —106 105 
40,000 ird . Elec. Ltg., Ord. 1—40,000 | 10 Il T. 1% 84— 94 — 9i 
20,000 do. 6 N Pref., 40,001—60,000 10 | 6 111— 123 113 — 123 ‘ 
40,0002 De 44 % Deb. Sock, Prov. Certa (all paid) Rd. .. us 111 —114 111 —114 
50,000 | Bdmundson’s Elec. Corp. ., Ord. Shares sae des dae 6 J % 7 9 7 % 64— 62 64— 63 64| 6 
30,000 "ya 6 % Cum. Pref. sec eee 6 — 63 6 — 64 63 
on do. 44 95 1st wp i Stock. dis 100 15 T 105 1103 sory 107 —110 T 
Kensington and au n: Blectxic, ns — 11 10 — 11 T i 
90,000 do. 4% Deb. Stoch Stock iss 101 —104 {101 —104 Vas à 
110,000 Pase Blectric supply Corporation, imis. Or. 3|. ass is 12— 21 = 212 
43,840 Do. do. 6 % Pref. 5 ses eee Zn 44 — b 41-— 5 44 42 
50,00 Do. A do. 4% lst ME Db. BEOR BA. Btock 96 — 99 96 — 99 97% 
100,000 Motzopolitaa Eem Bupply, 1 to 100,000 — . 105 % 6% 61 151 — 163 |154— 163 158 152 
320,000] s Mortgage 5 Stoch T T T coe |110 —115 |110 —115 112 " 
350,000] . De s Mort. Deb. Btook Red. . Stock... 199 —102 | 99 —102 
10,852 | Notting Hill Electric Lighting vis — 107 7 6 134— 144 |194— 14 | 142] . 
40,000 | Bt. James's and Pall Mall Electric Light, Ord. 5 |144% 14125 [144% 15 — 16 15 — 16 : 
Do. do. 7 Y Pref., 20,081 to 40, 089 5 7 7 7 8i— 94 — : v 
250,0003 Do. do. 8} % Deb. Stock Red. 100 TE inta —101 98 —101a| . X 


12,000 dass - da Market Elect. Supply, | Ord twee 5 * 
58,0002 dc, Deb. eot bo: ik eee eee pee 80 — 90 


85.900 s Lone Blectricit B 3 eee oor oe 24— 3 24— 8 : I TD 
110,000 Feng , Blecii a re, É s. - glo % jii poi | un 1l — 12 11 — 12. 111 . 
3814] — Do. 5 % Cum. Pret. x — ie — 6t] 64 


5 t Quotations eye Eixehange. 
less otherwise stated all shares are fully paid. Dividends paid in deferred share warrants, profits being used as capital 
y „„ * 
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SHARE LIST OF ELEOTRIOAL COMPANIES. — Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Issue. 


20,000 | British Aluminium 7 


RY Oum. Pref. 


Cum. Pref 


Cum. Pret. 
ie Mort, Deb. Brock Bed" 


Perpetual Debenture Bock 


1 ^n 'onot Do. do. 
100,000 | British Electric E 
100, 000 Do. do. 
ROO, "0001 Do. do. 
100,000 | British Insulated Wire 125 
100, "000 No. do. 

50, 000 Do. do. 


50,000 


44 % 1st Mort. Deb. Red. n 
50, ,000 {Browett, Lindley & Co. e 


q 6 % Cum. Pret. TD 
105,731 Brush Blecl. Rnging., 'Ord., 1 to 105,731 : 
Do | 


Erich ms Bo Be 3 


150, ‘000 " do. 

125, 0002 Do. do. 

125, 0007 Do. do. 4 pui 
35,000 | Oallender's Oable Construction 
40, 000 Do. do. 5 95 Oum. 
90 0002 Do. do. 


1,860,014 | Oentral London Railway, Ord. Stock 
Do. do, 4% Pret. Brock. 
O. eee 


494 ,093 


494 ,993 Do. 


do. 


Def. 


1 330,000 City and Bouth London Railway 
85,000 Orompton & Oo., Nos. 1 to 85,000  ... 
5 % 1st Mort. Beg. Debs., 1 to 900 of | 
£100, and 901 to 11,000 of £50 red 
99,261 | Edison & Bwan Utd. El. Legt., “A” shares, £3 pd. 1 to 99,261 
“A” Shares, 01—017, 139 
4% Deb. Stock Red 


100,0002 Do. 
17,139 Do. do. 
0292 Do do 
100,0002 Do do. 
112,100 
91390 | Do. do 
182,50 Do. do. 
25,000 
£00,000 
35,000 
85,000 
48,050 Do. d 
50,000 
800,0001| Do. do. 


87,500 Liverpool Overbead Railway. Ord. ... 
do. 


10,000 | Do. 


7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 . 


do. 
` do. 


Pref e 0 € 
44 % 1st Mort. Deb. Btock Bed s 


eee 


5% 2nd Deb. „ all pd. 


Electric Constraction, 1 to 112,100 ... 


7 J Cum. Pref., 1 to 81 390. 
Perp. 1st Mort. Deb. Btook 


4 


do. 4% 
Henley’s (W. T) Telegraph MUN 477 
Do. 


41 44 Bort D Deb. Btook... 


do. 


de 


General Elec. Co. (1900) 5 Y Cum. Pref. ... 
Do. Mort. Deb. 


India-Babber, Gutta-Percha and Telegraph Works 


4 % 1st Mort. Deb. 


Pref., £10 paid 


$Rosling & Fynn 6 Y Cum. Pref. 


87,850 | Telegrapb Construction and Maintenance ... 
4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 


150, ,0001 Do. 


40,0007 Waterloo and City Railway. Ord. Stach 
+ Quotsticne on Liverpool Stock Exchange. 


Consouastad ennie Reve Wiring Conatraction and Maintenance, A · 


nase E) 


1. 


* Frem 5 Fbare J irs 


MARKET QUOTATIONS, Wednesday, October 8th. 


OHEMICALS. &o. 


J From Manpcbester Pbare I ist. 


| This week. Last week. |ne. or Deo. 


ee 
. a 


tion 
. | Quomsion | reek cuim 
i 1899, | 1900. | 1901. ighest-| Lowest. 
10 eee 5196 TY) 34— add 34— 44 eae jas 
Btock 83 — 83 — &8 sae ius 
10| 8 * 9 % 9 * 121— 185 124— 133 131 13 
10 - vis 124— 13 124— 13 1224 123, 895 
Stock .. 124 —127 xd|124 —127 xd| 1254 154 " 
5 20 X 16 3 10 % 8— 8 | "4— 78 8 id 
Sus — | SR 6i | 5i— 6 | bH m 
100 oud .. 1102 —105 05 - s E = is 
£1 T 8 Vis 13s. to 15s. | 13s. to 15s T - ie 
£1 is 6 . | 16/0 to 16/6 | 16/0 to 16/6 ʻi - oe 
2 y: b Nil $— 1] .. 1 — M re 5 m 
2| 6 6 39,| 1— 14 14— 12 e. - ie 
Stock 888 .. |100 —103 100 —103 is » T 
Btock 94 — 99 93 — 98 is ' a 
5 15 * 15 N 20 0 % 154— 164 | 154— 164 | 163 14 l 
5 T 54— 64 | M-— 6ł 6760 o 
Btock| .. ias s 109 —113 109 —113 a 7 
Btock| ... "T 4 951103 —106 104 —107 1064 | 105 
Stock was 4 50103 —109 107 —110 ue ! 
Stock wag 4 103 —106 104 —107 1053 |... 
Btock| IZ T 12%] 2%) 71 — 73 72 — 74 72 74 2 
3| 7A% 8 J A% 2— A | 331— 3 a 
vee | see | cee 1101 106 9,101 —106 M .. | .. : 
5| 6 21 á 3— 8|.|. " 
b 6 24 ees 14— 2 14— 23 eee eve 1 " 
100 ees nes ecc 74 EE: 78 74 — 78 0 EM ^ 
100 es eee aes 77 — 82 xd 77 — 82 xd ae „ a 
2| 6%| 6% 6% 11— 2 11— 2 121 25 ES 
2 eee eee ace 24— 3 24— 8 eee vs wr 
Btock| ... 95 99 —102 99 —102 is " 4 — 
10 see 5 95| 5 Y 10 — 104 10 — 104 p $ a 
sss ssi € 99 — 102 100 —103 101 - {a 
5 | 15 20 20 Y 16 — 17 16 — 17 168 " 
5 43 4$ iss 54— 53 54— 5 is di 
eee oor tes ’ 109 —113 109 —113 eee 
10 | 10 N 10 €| .. 98 211 204— 211 je 
100 99 —109 xd 199 —102 ee obe 
10 d si% 14% ui-— 4H Ug- 418 eee 0% = 
10 — 103 : 9$— 1 eee . ~ 
10 e eee 1 —154 4 154 oe TII = 
£1 .. 19% to 20/0 ‘ins T ES 
12 | 15 EA 20 LA 38 — 41 138 — 41 m ia 
100 102 —105 102 —105 d 
100 N Y 3 LÀ 9 LA 90 — 93 90 — 93 m iss Ac 
1 Unless otherwise stated all sbares are fully paid. § From Bradford Share List. ae 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. = 
Oldham, Ashton, and yee Ellectrio {210 pa ), Ord., 18—14. * — 
Do. £i pd. ], 10—11. I 
Fenk rate of A 4 per cent. sOctober_ 2nd, 1902). = 
METALS. &. (continued) | hie week. Last week. Ino. or D^. 3 
„ „. Dperowt. b 57 s Copper Sheet oe a " ton £60 £69 ve 
6 n trio s ee per em 93). 93). e Rod . à Bot qon £60 £69 as 
@ „ Oxalic per owt. 8 827 NI "Blectrolysio) Bara . per ton £67 £87 T l 
8$ a Bulphuric .. E .. per cwt. 6/6 6/6 © n " . per ton £14 £74 sè 5 
a Ammoniac, Sal . ee per ew. 42% 427 6 n 7 per ton £67 £67 , i 
. ae uriate (crystal) .. per ton #86 10 £88 10 0 " ü B.O. Wire per Ib. 744, 74d. . ` 
4 ee per ton ofr 280 f Bbonite Rod ec . ee ee per Ib. uj» i- 0 1— 
powder T per ton £4 10s 2 f Sh . per Ib. . 80 "Wes i 
« Binair prinia oe ee per ton 2) 416 ^ German Silver Wire . Per ib: th . i 
oe . per ton £18 AB. h Gutta-percha fine . per lb. l- [^ ra 
$ Bonis ) oo e oe per gal. 1 77 h India- rubber, Para fine per lb. 8/13. to 8/3 | 8/- to / inc. "T 
9 on je c s per 5% 5/6 1 : Charcoal Sheets per ton £18 £18 - | 
s Copger Sulphate eis per ton 219 419 Ce ' Pig (Cleveland wai Yarran per ton 58/6 58/7 1d. dec 5 
s Nitrate r ton 494 £94 $ w . ante) per ton From £11 | From £11 es y 
: u White ongar .. per ton £81 £81 $ n e. per ton 47/6 to 60j- | 47/6 to 50j- . 
P per ton £27 10 £27 10 4 5 Wire’ galvanised No. 8 . per ton £9 15 £9 15 * y 
a Methylated Bpiri Spiri s^ POF gal. 2/6 a6 Lead, English ! £1015 | £11 to a 8 
Naph Solvent: IT o per e se 5/6 9 ng. Dgot ee por ton { to £11 £1126 ec. | 
a Potash, Biobromaie, Dcsebs.. per 8d, „ 1 n Sheer ..  .. per ton 418 £18 . i 
9 ^» 3 per ton £94 294 m Mangan Wire No. 38 .. ee per lb. 8/- 8j- . X 
8 u Bisalpha . per top rt ERR 9 Meroury  .. .. ..  .. perbot.| £8 15 £8 16 e: : 
a Bbellae perowt.|  109/ 109% d Mioa (ip original cases), mall. per lb. | Bd. to dd. 8d. $094. is 4 
e Bolphate of Magn .. per ton £4 10 4410 d u iü „ mediom por Ib. 1810/9 | 1/9 to 2/9 T 3 
a Bulpbor, Sublined Fi Flowers . per ton £6 b £6 6 large per Ib. 8/8 to 3/8 to " 
a un teen. ered .. 1. Per ton 225 10 ap 4 p Phosphor Bronse, piain in castings per Ib. |1)ġd.to / 11 ola T 1 
« ad Oaastio (white W A -. porton | sigs | au EF pa clic IPSI e : 
II ee ee oe latin ee ee . £4 ee j 
" romate,caske  .. per lb, 940. , p üllicium Bronse Wire .. Der Ib. 94.0 M- | 90. 201 / e. 
METALS. &o. 5 va zi 0 416 so 240 : 
> Aluminiom lingote, in ton low per on 4148 PT 9 Tin, bloob .. .. „„ per ton £1160 | £17 to £1 deo | 
St orem Sale e Set | 1 e ra ee mE „ ae . 
p Babbise’s metal ingots .. Per top |£4C to 4140 440 to £140 * Hain wire, Nos. 11018. .. — per lb. 164 10 
1 ria. T rii nee M "gi ton) £86 to £00 £96 . 
o Women zik to 54 poe E 
a 0 P ' š 7a. ` ne : T 
cus D A E: |: Misenum. 8 $ Ry 
e Copper Bore (en selected) .. per ten . 209 £09 per ton H ; 
& Co. 


Qu-tations 


a Messrs. G. Boor & 
supplied by 


b The British Aluminium Co., Lid. 
e Messrs. Thos. Bolton & Sons. 

d Messrs, F. Wiggins & Bons. 
e Mesers. Frederick Smith & Oo, 


Quotations 
supplied Ly 


te 


f India-Rubber, G.-P, and Eig o sr 
Messrs, James & Shak 
Messrs. Edward Till & 

Me gars. Bolling & Low 

j Mesars, Walter B, Hindley & Oo., Ltd. 


l 180 iba. J 
Sino, Bba. U wien Mosino bnd.) 
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METAL MARKET. THE APPLICATION OF ELECTRIC POWER IN 
| THE IRON AND STEEL INDUSTRIES." 


Fluctuations in September. By D. SELBY-BIGGE (Newcastle-on-Tyne). 


(Concluded from page 598.) 


2 Operation. | Revs. | Volts. | Amps. a Remarks. 
22 i — — — — — 
21 Motor, shafting, and 175 | 230 | 22 6°7 | Aircompressor, 9in. 


diameter, 10 in. 


20 pumps 

19 ö stroke 

18 Pumping up to maxi- 170 | 280 | 70 | 215 | Maximum pressure, 

17 mum pressure | , 80 Iba. | 
| . 

16 ce: fom 3 

15 Pattern Shop Motor. 15-Horse-Power Motor. 220 Volts. 


| ; axes Í 
2 ' . | Electrical; Electrica] 
LEAD (ENGLISH). Operation. Revs. |Ampe, Volts, | Eliron , 


Actual per 


Se tee — 


on — 


brrr. 1 2 3 4 5 8 9 101112 15 16 17 18 1922 23 24 25 26 29 30 | i 
: Total. operation, 
Motor and shafting ..| 170 9:5, 233 2:9 29 
Circular saw, 2 ft. 8 in. i - " 
diameter, running light.. 800 | 10'5| 23: 2 É 
; ; s ; Max. 40 239 | 124 9:2 
Cutting yellow pine 11 in. : i 2:4 
deep, 7 ft. per minute Min. | 18 | 233 56 
pite po Average 29 | 233 678 
Thickness machine, 2 ft. 6 in. | 
bed, running ligt. 3,800 12 230 3°7 0:8 
Surfacing yellow pine 11 in. | 


wide, 13 ft. per minute. — AR 232 | 55 1:8 


oe 


37-Horse-Power Motor. 


IRON, R Amps. Volts, | Electrical | Electrical 
Sept, 1 2 3 4 5 8 9 101112151617181922232425262930 5 | eve Ampa o mp. | Bu 
60% | — —— = ea 
s. HAHAA | fois. apetav cm, 
58/- Ie NRAN) Motor and shafting | — 12 230 37 | 
67). 1. : Circular saw, 3 ft. diameter, | 
56l- SE MEET 32535 running light ... —.. | 1,200} 21 230 64 27 
55/- Hat HH- NES M Sawing yellow pine 11 in. 
OREBBEEN . deep, 20 ft. per minute — 71 230 | 215 | 151 
53... DNA I III M Circularsaw, 33 in. diameter, 
e2. I || TT Lt. EM running ligt... — 26 230 80 43 
w- TITI] E Cross-cut lignum-vite, 94 in. | l 
sai - 7 T l deep x 18 in. long — 41 230 | 126 . 46 
60%. LLA TT : | aa | 
49- LL tt tt tty — — 
400 -FHHHH24HHH 30. Ton Cranes. Boiler Shop, 25 H.P. Motor. 220 Volts. 
477%. pd „ p | | 
hi PE HH Operation. | Amps, Volte, r. saa en Time. | Feet 
| = = iE | "n ip Actual per 
; . m a otal, | operation. 
TIN. . Motor and shafting | 
and belts (light)... 12 230 43 43 |— |— 
Heaving (light) ... 16 230 49 06 — — 
Cross travel (light) 15 230 478 95 pex 
Longitudinal travel | | i f 
(light)... . 16 230 49 06 — |— 
Longitudinal and | 
cross travel (light) 18 230 5˙5 12 — ;— 
Travelling long.. 162 230 49 068 1 min. 90 ft. 
Weight 16 tons. | | 
M heaving ..  ... 96 230 111 62 . lmin.| 5ft. 
NEN Cross travel. 30 230 92 44 — — 
an Longitudinal travel 18 230 55 0:6 ck. ie 
SN ANE | | 


Utilisation of Waste Blast- Furnace Gases.—This paper would not 
be complete without some reference to the great development 
which has taken place recently in utilising the waste gases from 
blast-furnaces for operating gas engines, which in their turn can be 
employed for directly driving blowing engines or dynamos, which 
latter in their turn would distribute electricity for power purposes 
throughout the works. 

From the results of very curefully made experiments, conducted 
by Prof. Witz in July, 1898, and Prof. Hubert, in April, 1900, it 
has been found that a Cockerill Simplex engine of large size 
does not use more than about 100 cub. ft. of average blast furnace 
gas per effective horse-power per hour, which is less than one-fourth 
the consumption of. gas required to develop the same power from 
boilers and good modern condensing steam engines, so that there is 
an immense surplus of power to be obtained from a blast furnace if 
the blowing engines are worked by gas, which can be still further 
increased if the gas is properly cleaned for the stoves, and its 
efficiency thus increased. It is estimated that for every 100 tons of 


Paper read before the Iron and Steel Institute ati Düsseldorf, 
September, 1902. 
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coke used in an ordinary Cleveland blast furnace, after making 
ample allowance for gas for the stoves, and power for the lifte, 
pumps, &c., and for gas for working the necessary blowing engines, 
there is a surplus of at least 1,500 H. P., so that by economising gas 
by cleaning, and developing the necessary power by gas engines, 
every blast-furnace owner would have a. very large surplus of 
power for his steel or other works, in the form of electricity or 
otherwise. 

It would be impossible to overrate this new development in 
power production. In Great Britain really large sources of water 
power are practically unknown, and the sources from which elec- 
tricity can be produced most economically will be undoubtedly due 
tothe development of large power gas engines making use of the 
surplus gases from the blast-furnaces, which would otherwise be 
wasted. 

Engines have been constructed and are at work, of 1,200 H.P., 
and an engine of this type is now building for no less than 
2,500 H.R. 

The Development of Electric Power Companies.—During the past 
two years great activity has been displayed in England in the 
formation of large electric companies, dealing with extensive tracts 
of country and covering under their Parliamentary powers vast 
areas for the supply of electricity in bulk to tramway companies, 
electric light companies, works owners, and for manufacturing 
purposes generally. 

In certain cases, and under favourable conditions with regard to 
the district to be supplied, these companies may meet with success, 
but in many cases the author is of opinion the matter has been 
rushed into somewhat precipitately. Taking, for instance, a district 
of a fairly concentrated character, or in which a large number of 
small works and factories exist, absorbing each, say, 100 to 200 H. P., 
it might be found that with the power company supplying them 
with electricity at 1d. per unit, it would be more profitable and 
convenient to them to obtain their power from the company in 
preference to laying down their own plant. In cases such as this, 
the power companies should have a good field before them. When, 
however, the power company enters the field in districts where all 
the works are of an extensive character, and absorb 500 to 5,000 H.P. 
jn electric current each, the case changes its aspect, and it will be 
found tbat it wil] be more profitable for the works ownersto produce 
their own power. 

On examining closely the cost of production of electricity by 
works owners in vheir own works, it is quite clear that with gene- 
rating stations of 400 H.P. and upwards, equipped with economical 
and modern appliances in the shape of high-pressure boilers, 
mechanical stokers, triple-expansion condensing engines, working 
with superheated steam, &c., the cost of production should not 
exceed $d. per Board of Trade unit, inclusive of interest and 
depreciation on the capital outlay. With blast-furnace waste gases 
this figure would be still less. 

The author is of opinion that in the case of power stations in 
works dealing with 1,000 H.P. and upwards, and laid down upon 
the most modern lines, this cost of production can be reduced to 
04d. per Board of Trade unit, as shown in the case of Messrs. 
Dorman, Long & Co.’s works. 

Some of the cases have been taken from plants which have been 
in operation for some considerable time, and in which the very 
latest appliances and highest pressures may not be available. 
It would be most interesting with regard to the above subject 
to have the experience of those who bave had the practical 
experience of producing their electric power, making: use of 
Jarge gas enyines working with the waste gases from the blast 
furnaces, and to hear from them at what cost per unit they find they 
are producing their electric power, delivered at the switchboard. 

Far be it from the author to discourage enterprise in any shape 
or form, especially as regards the formation of power companies, 
but that enterprise should be duly tempered with caution in formu- 
lating such large schemes. 

It would be interesting to have the experience of our German 
friends on this point, as the majority of the large works have their 
own sources of power supply, and to hear from them the lowest 
rate at which they are producing their unit of electricity. 

Conclusion and Summary.—The cases enumerated above demon- 
strate in a practical manrer the advantages which have actually 
accrued from the substitution of electricity for steam or other forms 
of driving. 

Electricity used as a motive power was, in the days when the 
author first treated the subject in the form of a paper, comparatively 
a new departure for the works manager and engineer. The 
enormous developments and strides which have been made during 
the past ten years in this branch of engineering render it necessary 
that every works owner and engineer should acquire a thorough 
knowledge of this subject. 

We have in Great Britain been somewhat slow in making use of 
all the advantages which electricity has enabled us to reap. In 
many are to be found the same old low-pressure boilers 
which have done service for the past 30 years, with working pre- 
bures as low as 15 lbs. per sq. in. In other works are still to be 
found the eame old beam engines constructed in the days of Watt 
and Stephenson. Works are still to be found in which over 100 
small high-pressure and non-condensing engines are distributed 
with their mileage of steam pipes throughout the works—little or 
no attempt having been made to improve this state of affairs. It is in 
cases such as these that the author truste this paper may be of service 
by showing clearly and in a practical mapner the actual result 
which would accrue from the remodelling of the driving arrange- 
meu upon the electrical method. 

D no country have we fiuer examples before us of the 
achievements of electricity as a motive power than in Germany, 


and we must all admire the skill, ingenuity, and above all, the 
enterprise of our German friends in this direction. 

There are many outlying advantages which would accrue were 
works and industrial establishments driven electrically. There 
would be an enormous reduction in the smoke produced in 
manufacturing centres, and & proportionately healthier state of 
things for the inhabitants. 

In these days, when the idea of coalfields giving out is mooted 
there would be a perceptible difference in the quantity of our coal 
consumption, which, although perhaps unpalatable to the coal. 
owner, would be most welcome to the manufacturer, who aims at the 
lowest cost of production. The application of electric power to the 
iron and steel, engineering, and manufacturing industries in Great 
Britain has certainly not developed with anything like the rapidity 
with which it has progressed irr America aud on the Continent, and 
the author has often wished to ascertain the reasons. 

Generally speaking, the powers and responsibility vested in the 
general manager of a works in England are very different from what 
they are in a works in America. There the position is one of much 
greater latitude in the scope of innovations and improvements, and 
of reaponsibility also. 22 

The actual result, therefore, is that improvements and savings are 
rapidly carried out, and the board of directors look to their manager 
for the expected improvement and savings, owing to the manager's 
minute knowledge of the details of the scheme he is putting forward 
and his great sense of responsibility in the matter. In the author's 
experience in dealing with firms in England, he has most frequently 
been struck with the small scope of initiative action allotted to the 
works manager, nearly every innovation and improvement being 
referred to the board of directors, This, in a very large degree, 
appears to be a retarding intiuence on electric power progress in 
our country. 

In brief, the scope and responsibility vested in the works 
manager in America is very different from that allotted to the works 
manager in England. The board of directors’ decision is respon- 
sible for the results obtained, and the works manager carries out 


the wishes of the board; on the other side the works manager is 


directly responsible tothe board for the innovations that have been 
carried out. 


There is one point that has most forcibly struck the author in 


. dealing with improvement schemes for works. 


Outside of our own country he has invariably been met with a 
first question,“ What is the saving to be effected under the proposed 
scheme?” In England the first question put is, What is the cost 
going to be ?" 

Both are naturally very important considerations, but many 
a time really great and immediate savings have been left 
unconsidered because of a mere glance at the first cost, and the docu- 
ments have been pigeon-holed and shelved, only to be brought out 
when absolute necessity, not real enterprise, compelled them to be 
resorted to again. i 

In the many uses to which electricity has been applied as motive 
power, none has proved more suitable than its application 
to shipyards, dockyards, and other works of this description, 
possessing a great number of scattered and intermittently working 
machines. Our great dockyards both at home and abroad offer a 
case in which enormous savings could be effected. The reduction 
in working costs of a number of shipyards with which the author is 
acquainted has varied between 30 per cent. and 60 per cent. If this 
same saving could be effected in similar establishments, such as our 


Government dockyards, the result would be highly beneficial to the 
country. 


In placing this paper before the Iron and Steel Institute, the author " 


one endeavour has been to show what are the immense possibilities 
and advantages to be derived from carefully considered electric 
power schemes. He has done his best to put the subject forward 
plainly and in a practical light, and if in the preceding pages be has 
given data, information, and subjects for thought and consideration 
to the members of this important Institute, his task will have been 
amply repaid. 

The author's thanks are due to the following firms for information 
kindly placed at his disposal :— 

The Lahmeyer Electrical Co., Ltd., London; Mesars. Siemens 
Bros. & Co., Ltd., London; Messrs. Laurence, Scott & Co., Lid. 
Norwich; Messrs. Richardsons, Westgarth & Co., Ltd., Hartlepool 
and Middlesbrough; Col. Crompton, London; Messers. Ernest 
Scott & Mountain, Ltd., Newcastle-upon-Tyne; Messrs. J. H. 
Holmes & Co., Newcastle-on-Tyne; Messrs. Dorman, Long & Co., 
Ltd., Middlesbrough; Messrs. Archibald Smith & Stevens, London: 
the Westinghouse Co., London; Mr. Alexander Siemens, London; 
Prof. Salomons, Frankfurt; the Allgemeine Electricitüte Gesell- 
schaft, Berlin; the Compagnie Internationale d'Electricité, Liege: 
Messrs. Guest, Keen & Nettlefolds, Ltd.; Sir James Laing and 
Sons; Messrs, Short Bros.; Messrs. Craig Taylor; and Messrs. 
Scott & Co. 


Exeter.— The City Council on September 25th decided 
on nine routes to be followed by the proposed Corporation ganm 
trams, extending over about nine miles of single track in a street 
mileage of about eight miles, and including a section peepee 
through the main streets, which had been strongly oppose fe 
traders. The Committee estimated the cost of street works, including 
overhead equipment, at £6,600 per mile. 
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BRITISH ASSOCIATION. BELFAST, 1902. raising points out the boiler as an extremely useful adjunct to an 
electric light or power station. By the aid of a couple of shovels 
of fire from a working boiler, the use of a steam jet or fan draught, 
and a few gallons of hot water from another boiler, or from the 
ordinary hot feed, this little boiler, in 5 minutes, could be pouring 
out steam at the rate of 3,000 or 4,000 lbs. per bour with regularity. 
By W. H. Boorn, M. Am. Soc. C. E. These characteristics, then, render the boiler particularly well suited 
; , ; - to deal with the sudden accession of load demanded by a fog ina 
(Abstract of Paper read in Section G.) lighting station. Tbey also show ite fitness for dealing with the 


Some time ago the Solignac boiler was brought to my notice, and brief peak of the ordinary night load. 
impressed me with its novel and ingenious construction. A small Most water-tube boilers have a heating surface 50 to 70 times 
boiler was lately put in my hands to test, and some very instructive their grate surface, the latter number being the ratio of a Thorney- 
figures have been obtained. croft boiler. With a coal consumption of 66:8 lb. per foot of grate, 
The boiler had a small steam drum maintained about half the Thorneycroft* boiler evaporated 8:5 lbs. per foot of heating sur- 
ful of water. The lower part of the drum communicates with face with an efficiency of 66:6 %, and a performance factor of 87 4, the 
a fat header, whence issue 113 small tubes about 1 in. internal heating surface ratio being 1:878 greater than that of the Solignac 
diameter (25 mm.). These extend toa length of about 4 ft., aud boiler, and the coal.consumption per foot of heating surface, there- 
sre bent back on themselves in the form of a round - pointed V, and 1 1,530 8146 that of the Soligna ] 
brovght to a second header attached to the upper part of the steam fore, being 1,878' or 0:8146 that of the Solignac. 
drum. Tbe tubes, therefore, discbarge above the water levelin the At 29°8 lbs. of coal consumption per square foot of grate per bour, 
drum, The lower end of each tube is closed by a brass nozzle with the Thorneycroft boiler bad an efficiency of 782 per cent., au 


THE SOLIGNAC BOILER. 


an opening of about j in., and the openings from the steam drum evaporation of 47 lbs. per foot of heating surface, and a performauce 
to the three divisions of the lower 1 eader are of small area. As factor of only about 56. These figures are very strikiug testimony 
during the tests each tube dealt with about balf a pound of water for tne Solignac boiler which is unrivalled as a generator of steam 
per minute, it is obvious that the flow through the nozzles must per anit of floor area or volume occupied. 

have been very rapid. Half a pound would measure about Priming in steam boilers is due to ebullition of the mass of water 
14 cubic in., and 0°23 cubic in. per second, which the rate of flow in the boiler, steam rising through the water surface aud carrying 
represents, would demand a velocity of 6 in. per second through a upwards with it films of water. Iu the Soligeac boiler, as in all 
hole of 4; in., which was the actual eize of the nozzles of the 113 which deliver their circulation water above the water level in the 


tubes, The flow in the lowest row of tubes would be greater than drum, there is no priming, the water which circulates with tbe 
the average. : steam being thrown down upon the surface of the wateria the 

The principle aimed at is to secure a supply of water, not steam drum, parting with its steam above that level. The water in 
seriously greater than the tube will evaporate, so that very little the drum reo ains quiescent, and only enters into ebullition should 


water is discharged with the steam, and the head producing circu- the steam pressure fall quickly, when, of course, the surplus heat in 
lation approximates to the height of the water level above the the water is given up to the steam which escapes owing to the 
tubes, reduced pressure. The inventor of this boiler, who, unfortunately, 

In the Bolignac boiler tested the ratio of heating surface to grate died during the time I was engaged in testing it, held that a tube 
surface is only 37 to 1. Yet this small surface gave an efficiency which evaporated 10 kilos of water per unit of length was less 
of heat abeorption of over 60 per cent., with a rate of coal con- cooled by the water than one which evaporated 20 kilos. In the 


sumption of 43 lbs, per square foot of grate-surface, a rate that one case he held that the surface of the tube was cooled by the 
was obtained with a draught of only 1 in. of water gauge at the absorption of heat by the water, and in the other case it was cooled by 


base of the chimney. the giving up of heat to water tbat was in rapid motion, and ready to 
A volume of 0:23 cubic in. of water when converted to steam at an absorb heat in becoming steam. He then constructed his boiler 
absolute pressure of 150 lbs. per sq. in. has a volume of with three principles in view. 


431 cubic in., hence the mean velocity of flow of steam in the tubes 
is fully 4:6 ft. per second. 5 choking the tubes with water. 

With hot feed this boiler, with 10 sq. ft. of grate surface, will 2. The cleaning by reverse flow of steam, which is effected by 
deal with at least 4,000 lbs. per hour of water, and will produce closing the water supply cocks on the down-comer to tbe lower 
that amount of dry steam. Probably some of the tubes deliver header, and opening the lower blow-out cocks which permit steam 
superheated steam to the drum. A suitable diaphragm separates the to flow back through the tubes to the blow out. 
steam outlet from the discharge of the tubes, and the driest steam 3. The whole bundle of tubes, and the steam drum, are so con- 
comes in above the moister steam, and assists to dry the whole. No structed and carried that they can be turned out of the casing for 

examination in a few minutes, and replaced as 
readily. This is effected by carrying the drum on 


1. The presence of the diaphragms with small perforations to avoid 


> 1900 two hinged columns. By removing the securing 
| cotters, the whole boiler can be let out of its casing, 
— every tube examined, and the interior lining of the 


casing examined and replaced, or repaired, with 
ease in every part. For convenience of repair, 
blow out, &c., the tubes are set in several headers, 
three in the case of the boiler tested by the author. 

The salient features of two of the tests are 
given on the next page. The first five tests were 
made with a grate having narrow air spaces be- 
tween the bars, and the bar surface was divided 
into $ squares by transverse air slots The other 
two tests were made with a plain straight English 
bar with 4 air spaces. While easier to clean, it . 
00 l did not so well distribute the air, the fire burned 
sooner into holes and the efficiency was less. A 
notable feature is the evaporation per square foat 
of floor space. This is one of the most valuable 
features of the boiler looked on as an emergency 
boiler or for use in torpedo boats, because it enables 
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TESTS OF THE SOLIGNAC BOILER. 


trace of moisture is to be found when discharging 4,000 lbs. of steam 


END OF TEST 


so large a steam producing capacity to be placed in 
a limited space. 

During the progress of the tests, both coal and 
water were supplied in small weighed quantities, in 
order that the curves of consumption might be 
drawn with fair accuracy, and these show how ex- 
ceedingly regular was the performance by the 
boiler. . 

The whole of the seven tests were run with 
the best Welsh coal, Nixons, or Powell Duffryn. 
The amount of smoke was slight, there being a 
fair height above the grate before the gases entered 
the tubes. 

The maximum heat transmission of the Thorneycroft boiler per 
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per hour to the at mosphere. minute per square foot of heating surface was 153 B.Th U. This 
In the small boiler referred to, the whole floor space occupied is figure is much below several tests of the Solignac boiler except that 
only 27 sq. it. If supplying steam to a good compound engine ona with ł in. natural draught only. 
9 load, the boiler would thus produce steam for 250 1. n. P. from In addition to the tests made by myself, the boiler has aleo been 
ot feed at 212° F., and should produce more with a higber draught tested by the Vulcan Iusurauce Company, with very similar results. 
10 lin. 1t might therefore be called on to supply steam for Tbe rate of coal consumption per square foot of grate per hour 
1 for each square foot of floor space occupied, or about during the boiler company's test was 396 lbs., and the evapora- 
a for each cubic foot of total volume contained within the tion per pound of combustible from and at 212° was 9 61 lbs. The 
8 a efficiency of the boiler was 62°0 per cent. 
the belt output is exceedingly high, and pointe to the value of Other tests were made by the insurance company at different 
9T ag a steam generator for small vessels of the torpedo boat draughts and with different thickness of fire, and they are all con- 
Steam can be raised from cold water in a few minutes, the —AFĩ —äV— 


water contenta of the boiler being small. This rapidity of steam See Trans. I. C. E., Vol. xcix. 
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sistent with the figures obtained by myself ; indeed, one of the most 
atriking peculiarities of the boiler is the extreme regularity in its 
performances and the ease with which accurate results can be 
obtained when testing it. l 

The calorific capacity of all the coals throughout the tests is 


practically 15,000 B.T.U. 


Sons Sot Se RE 


i 
June Qist, June 21st, 
1902. 1902. 


| 905 

- MERC qu 
Draught. Water gauge «e ... inches. . i TE: 
Boiler pressure Sis m sau lbs. 133 127 
Feed temperature... soe degrees F. 64° 64 
Coal, per hour E . | 196:9 425 
Grate surface es E e. 8. ft. 

Coal, per sq. ft. of grate surface per hour lbs. | 19°69 42:5 


10 | 10 
| 


Water per lb. of combustible from aud at 
: sie lbe. 


212°... sve ae » 10:758 10 84 
Heating surface js " ... eg. ft. 372 372 
Water per sq. ft. of heating surface from and 

at 212° per hou tt. Ibs. | 5:38 11:92 
Grate bars " T m. French French 
Evaporation per sq. ft. of floor space per | 

hour from and at 212° ... e" lbs. 74 164 
Mean rate of heat transmission pec 8q. ft. of 

heating surface per minute .. B. 1m U. 86 | 192 
Performance factor ... T" T . | 578 129 
Water evaporated per hour Ibs 2.000 | 4,435 


THE ELECTRICAL CONDUCTIVITY OF CERTAIN ALU- 
MINIUM ALLOYS AS AFFECTED BY EXPOSURE TO 
LONDON ATMOSPHERE. 

By Ernest WILSON. 
(Paper read in Section G. ) 


Tar physical properties of certain light aluminium alloys have 
formed the subject of a communication,“ and, as stated therein, a 
apecimen of each alloy was placed on the roof of King's College, 
London, in order to investigate the effect of exposure to London 
atmosphere. The specimens are in the form of wire, 0:126 in. 
(3:2 mm.) diameter, gupported on a wooden frame, and were placed 
on the roof on June 11th, 1901. They have been tested after about 
13 months’ exposure, and bave revealed some interesting facts. In 
order that the chemical analysis may be inspected it is again given 
in the following table, which gives the results of the tests. — It is 
assumed that the observed effects are principally due to pitting at 
ks surface, but exposure might also affect the structure of these 
alloys :— 


| 


8 3 Analysis. Specific resist. in Percentage varia- 
E Mans m | 7 107° legal ohms | tion of specific 
2 5 before exposure | resist. as found 
& Si. Fe | Cu. Ni | Mn. | Zn. |on June 11,1901. |on July 23, 1902. 
16 0°31 | 0°37 ui — | a | ex 2:92 1°81 
4 0°38 /0°251016' — — — 2:88 | 183 
13 038|035|1:58| — . me | ien 3:34 | 4:50 
14 040|031.186| — —- — 3:25 | 618 
15 040 0°40 | 2°61 — — | = 3°34 | 8:07 
1 038 $9 ou — — 002 286 | 198 
9:043|0:28|0:30, — — | 120 2:04 | 1:30 
5 043|039 009: — — 204 3:07 2:30 
7:037 vi» 006 075 „ 3:05 | 11 
8 035 029 0˙09 119 — | — 3:24 | 207 
20 037,110 006 225: — | A 3:18 | 164 
24/035|116|009! — —| — 297 | 060 
3 0:337/028|059| — | — 059 3:06 2:49 
6/0:391031|063;, — — |120 3:12 | 2:00 
17 | 0°35 | 0°53 | 0°10 | 0°83; — 1090 303 | 099 
12 031/059 0:19. 109 — 073 3:33 1:21 
18 043|040|021,113; — |194 9:24 2:59 
19 035/029] 011/201! — 177 3 26 ' 3:21 
11 0°39 | 0°56 | 0-24 231! — |038 348 | 193 
22 037/043|108 129| — | — 3°41 141 
91 0'39 2˙57 0˙10 139 — — 324 0.80 
10 03210541002] — 0˙05 — 3:09 | 0°62 
90 0°31 |.0°35 | 0°03 | — 0˙35 — 3°30 | 1:92 
23 0:44|0556|009| — 1178| — 3:49 | 2:20 


The position of sluminium in the electro-chemical series with 
respect to the other substances in the analysis is as follows:—Al, 
Mn, Zu, Fe, Ni, Cu, Si. We should expect to find that copper, 


widely separated as it ig, would be effective in the production of - 


corrosion. This is found to be the case (specimens 16, 4, 13, 14, 15), 


the Society of. Arte, December 13th, 1901. 


— 


the effect increasing with the percentage of copper. Nickel is well 


separated from aluminium in the series, and alone ae 19) 


has considerable effect, but if alloyed with co speci 

the conductivity has slightly increased during * 
specimen is specially promising, as it has a breaking load of 45,900 
lbs, and limit of elasticity of 36,600 lbs. per square inch. It has 
comparatively, a low percentage extension (0°146 with 16,250 lba. 
per square inch), à high coefficient of expansion (0 0000252), and a 
low temperatnre coefficient for electrical resistance (0°00178 per 
1° C. between 0° C. and 100° C.). Again, iron in the presence of 
nickel (specimen 21) has slightly increased conductivity. This 
specimen has a comparatively high-breaking load of 42,200 Iba. per 
square inch, and ite conductivity is slightly larger than in specimen 
22. Silicon is the most widely separated of all the substances in 
the above series, aud it should be remembered that all commercial 
aluminium contains traces of silicon and iron. Since these 
alloys were supplied the -purity of commercial aluminium 
has been greatly improved, 80 that further research may 
yield results from which more definite deductions may be made. 
For exposed light aluminium alloys it appears that copper alone 
should not be used in the alloy; the’ presence of equal amounts 
(about 1 per cent.) of nickel and copper certainly reduces conduc- 
tivity to a small extent, but the gain in mechanical and corrosive 
properties is great. > 
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THE EXPERIENCES OF A TELEGRAPH 
ENGINEER IN PERAK STATE, 1898-1901. 


By D. P. REID. 


(Concluded from page 581.) 


THE elephant in Perak is also a cause of trouble at times, especially 
the rogue species. These otherwise useful beasts come out at 
night on mischief bent, and amuse themselves by pulling up the 
telegraph poste and sleepers from the railway. 

On one occasion there was great excitement in the neighbour 
hood of a small station named Chikus, in Lower Perak. 

A goods train left Teluk Anson at 6.40 a. m. one morning, and on 
ita arrival within a quarter of a mile of Chikus an elephant 
appeared on the scene; he was walking leisurely forward along the 
line and did not see the approaching train, 80 that the driver was 
compelled to slow down and blow his whistle with & view to 
frightening the huge beast away. i 

The elephant, however, who was of a different opinion, turned 
round and disputed theright of way ; the driver thereupon reversed 
and backed the train, and then going forward again, collided with 
the beast with such force as to crush in his head and splinter the 
tusks. 

The beast was thrown down the embankment, and although not 
quite dead, was disabled, and finally despatched by a bullet from 
a Snider rifle carried by a Sikh who was travelling in the carriage 
usually attached to these trains. 

Sometimes in the early morning ccrtain stations are unable to 
work the telegraphs successfully owing to the bad insulation of the 
lines. Grass and shrubs grows 80 long and quickly that it is difficult 
to keep the lines entirely clear, and therefore until about nine or ten 
in the mornings telegraph working is often only possible with 
increased battery power on account of the heavy dew. When the 
sun, however, has exerted its drying power over the country, 
working is much improved. . 

In this hot and damp country it is hardly possible to obtain any 

results from taking morning tests; the great object in view 18 
to keep the telegraphs working, and the telegraph engineer should 
feel satisfied if he can do this. . 

Lightning flashes nightly in the Straits (and perhaps daily could 
we only see it), and the displays are really beautiful indeed ; 31 
astonishing what little damage is done, considering the severity an 
frequency of thunderstorms in Perak. In many cases it is sheet 
lightning, but sometimes we were favoured by something worse. 
In the Batang Padang district & tremendous flash of ee 
split to pieces five telegra h posts at a time and threw the line to 
the ground unbroken. he natives, who are very superstitious, 
were terrided, and it was with great difficulty that they were 
persuaded to retarn to work in that locality. eee 

On another section of railway, in Krian, new telegraph lines 
been fitted up, and G.P. leads run into a station called Sungei $ f 
In order to keep the continuity of the line good, the G.P. o 
the “ up” line and that of the „ down ” line were joined ada ot 
inside the station office and left for a while pendiog the arn” se 
the apparatus. All went well for a while, when one more dine 
Tamil station-master came to his station at 6.30 a.m., aD tion), he 
the telegraph office wall broken outwards (a wooden i ed 
sent a message to the district inspector, who, suspecting burg "m 
called the police to the scene. . 

On their arrival and entrance to the office, they found that nothing 
had been stolen, and were much puzzled as to how the stafion : 
ing, had been broken. a. ‘4! — 

Ee I wasiin thellocality, I took a run; down,” and ifounditha’ t 
discharge of lightning, having caught the “up line, ham 
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the office, and discharged itself to earth, and so great was the 
expansion of air due to the heat generated, that one side of the office 
was blown out, | 

In one section of line when the rails were being laid, a telegraph 
line had been in course of erection, unknown to me, for a few 
weeks, and moreover, had been placed in the hands of an ignorant 
Tamil contractor. ec 

On being informed of this, I at once proceeded to the locality 
and found about 5 miles“ of telegraph posts had been put up, and 
the contractor,|thinKing ‘he might raise himself in my estimation, 
mentioned that the posts had been erected in five days. 


I looked at zhis staff, which was so small that the feat was an 


impossible one, and on examination the poles were found to have 


DR. MUIRHEAD’S NEW MODE OF 


TRANSMISSION AND RELAY FOR CABLES. 


By JOHN MUNRO. 


(Continued from page 604.) 


Tus effect of the self-inductance in straightening the zero is 
illustrated by fig. 7, where the dotted line of specimen 4 represents 
the shifting zero when the shunt is not applied, and the fall liue of 
specimen B, which is equal and opposite to a, shows the ground 


My BUxdATLOWIIN PERAK. 


been planted only a little over a foot deep, and could just manage 
to vi: up; when I gave some of them a slight push, over they 
went. ] 


The only remedy now to rectify the bad work, was to set my men 
on to push the whole 5 miles of posts down, and make the contractor 
do the needful under supervision. 

During my travels in Perak, I had the pleasure of meeting his 
Highness the Sultan several times, at the Residency and other 
places, and was allowed to take his photograph. 

In conclusion, let me say that I cannot imagine a more lovely 


country than the State of Perak, and although I left on account of 


health, I have now a longing to be back in this sunny land'of native 
life, with its weird customs, &c. 

Attached are few copies of coolie petitions. These are generally 
written by paid petition-writers, whose idea of the Enolish 
language can be better imagined than described. 


COPIES OF PETITIONS FROM THE MEMBERS OF MY STAFF. 


Most honoured Sir,—With due respect and profound submission, 
we beg to bring the following few lines to your favourable con- 
sideration, hoping to meet with success. . 

We suffering very difficult to our works. (1) We must go all the 
service thick jungle that were the tigers living, we saw our own 
eyes that the tiger going. | 

(2) We must go up the telegraph posts these were containing the 
terrible ants, and it gives us very pain. 

(3) We must drink the bad water. 

(4) We must stopped the said places one or two days. We 
suffering by this kind your honour also knows all these things. 

We therefore humbly beg your honour will kindly mercy upon 
liner Increase our pay, and thus protect us an our poor family. 

or which act of kindness and cherity we shall ever pray for your 
long life and prosperity. 

We beg to remain most honoured Sir, 
' Your most obedent servants. 


í ONG beg to inform you from this morning I am suffering from 
Y-hack. Kindly grant me a letter to Hospital for treatment 
^^ ‘Ise me for the troubles  - 
I beg to remane, etc. 


[copy OF A TELEGRAM.] 


f to 


jr inen Sir, —I the undersigned most respectfully beg to bring 
„„ few lines to your honours kind and merciful con- 
i eating hoping it will meet with success. ^ - ; 
mith Sina bres under your kind setae about 15 months 
artes 5 a letter from my brother in Penang and he is 
ie ak iac I must go there urgently. But I cannot say 
Nen ) come back therefore I must go there to-morrow. I 
Which act prc d beg thy honour will kindly mercy upon me for 
Prosperity of charity I shall ever pray for your long life and 


I beg to remain, etc. 


(GROUP oF TELEGRAPH LINEMEN. 


current passing through the shunt to earth, while specimen C gives 
the signals thus corrected by the.shunt. 
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On adjusting the inductance and resistance of the shuat, along 
with the receiving condenser and its shunt, the signals are effec- 
tively curbed and shaped at the receiving end without reference to 
the sending station. The adjustment cf the self-induction shunt 
will be understood from fig. 8, where specimen a is a deflection of 
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the siphon when there is too little self-inductance and too much 
resistance in the shunt, specimen B shows too much self-inductance 
and too little resistance, and specimen c the right amount of self- 
inductance and resistance to give the “square " signals. 

It is plain that signals of this kind resemble the ''dots" and 
“dashes of the Morse instrument; a single “dot,” for example, 
the letter "e" appearing as a short deflection or peak, and a triad 
like the letter “s” as a long deflection or tableland. The new 
form of signals is by no means a disadvantage in reading them. On 
the contrary, their sbarp, regular, definite character, makes them 
easier to read than the old, uneven, slovenly signals, and experi- 
enced operators prefer them, whilst there is also a gain of speed in 
practice. i 

At the sending end the ordinary signalling key and short signals 
may be employed, but in order to get full advautage of the new 
method from the beginning, short and long signals corresponding to 
the deflections of the receiving coil can ba sent, and for this pur- 
pose Dr. Muirhead has provided a special sending key. 

This reformation in submarine telegraphy, which may become 
general, waa first described in his patent No. 5,589 of 1901, and 
adapted to his relay. It renders the “overflow” circuit through 
the signal coil, as well as the splitting-up of signals in the local 
circuit practically needless, but should the split signals be desirable 
in any particular case, Dr. Muirhead has two or three ways of adding 
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them, A very simple plan, for example, 
is to insert in the local circuit a mechanism 
which applies a shunt to the receiving coil 
of the relay at intervals corresponding to 
the duration of a short signal, thus indent- 
ing the long square signals, and, so to speak, 
serrating the table-lands. 

Various apparatus for working the new 
mode of transmission were illustrated by 
Dr. Muirhead in bis patent, No. 10,120 of 
1901, including a combined siphon recorder 
and relay. The vibrating jockey tongue 
relay, though a satisfactory solution of the 
problem, was abandoned for simpler and 
more sensitive arrangements. In his com- 
bined recorder and relay, fig. 9, a taut phos- 
phor-bronze wire w, from the cradle of the 
siphon c, is vibtated by an electro-magnet 
M between the two terminal stops, 8, 8, of 
a weak local battery, and makes contact 
with them, as the coil swings, for a shorter 
or longer period, according to the dura- 
tion of the signale, thus actuating two Post 
Office or such like relays, and sending signals 
from a stronger battery into the cable. 

Another device of Dr. Muirhead for 
carrying out the Varley principle of moving 
contacta is a revolving wheel or cylinder 
of gold, silver, or some other decobering 
metal, with two springs, which apply direc- 
tive force by taut filaments to the signal 
coil, resting against it, so that when the 
coil sways under the received signals, the 

i break or make their contact with 

the cylinder, and in so doing open or close 
the local circuit. 
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1 The contacts preferred by Dr. Muirhead were patented in 1900 
(No. 3,343), and are shown in fig. 10, which is a diagram of the 
i connections for working his latest form of the relay. A. pair of 
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gmall silver plates P P, a little convex, are mounted side by side on 
a flat spring 8, and vibrated up and down by an electro-magnet u. 
like the clapper of an electric bell. The vibrating plates are the 
terminals of a local split battery B, B, and between them is a fixed 
partition orifenoe of silver P o, insulated from them by strips of mica. 
The tongue 7, or trailer,“ is of. metal, with a recurving point, and 
hung, like the siphon of a recorder, from a cradle,“ supported on 
taut wires w t, and attached by the filaments f f to the signal coil 
R of the receiver, which is connected to the end of cable 1, and 
through the self-inductance 1 as well as the condenser c, to earth. 
The cradle, and with it the tongue, is joined to the middle of the 
split battery through an auxiliary pair of sending relays, which in 
this case are sounders, but may be of the Post Office or another 
pattern. The stops of the sounders are connected to the poles, e, s, 
of a local sending battery, and their contact levers, one to cable 2, 
and the other to earth. 

The tongue or trailer, T, usually reste in the middle zone or vero 
position, o, which resembles a neutral ground or “ buffer state in 
politics, but when signal currents from the first cable pass through 
the coil R, it strays into the adjoining territories, P, N, making con- 
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tact with one or other pole of the split battery, B, B, thus actuating 
the sending relays and repeating the signals into the second cable. 
The trailer works easily and well. Apparently the vibration of 
the plates not only diminishes the friction, but shakes off the dust 
and ensures a good light rubbing contact. . 

The photograph, fig. 11, shows the Muirhead vibrating relay ^ 
now made, having the switch, two sending relays or sounders, and 
also a local recorder on the eame base. 

Fig. 11 illustrates the suspension piece of the recorder and the 
relay with the signal coil, c, connected by two fibres to the cradle 
from which hangs the siphon or the trailer, T, as the oase may be. 
A small electro-magnet, u, serves to vibrate the pus the siphon 
by means of a spring armature to which one side of the cradle is 
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attached by asiogle fibre. The other side of the cradle is suspended 
by two fibres (see fig. 10) which, like the strings of a violin, pass over 
a kind of "bow" inside the sliding ring, R, which is adjusted to 

late the tension of the fibres and period of vibration of the 
giphon or trailer. 

Thanks to the correspondence of design, any siphon recorder can 
quickly be transformed into a relay, or vice vcrsd, by exchanging the 
siphon for a “ trailer," and the frame carrying the paper and ink 
for that with the vibrating plates, or the contrary. 

Ordinary éarth currents do not disturb the signal coil of the relay, 
because the self-induction shunt to earth only permits a very small 
fraction of them to pass through the coil, but if they are exception- 
ally strong anywhere, a special device is added to the relay by 
which they excite a pair of small electro-magnets acting through a 
simple mechanism on a directing fibre attached to the cradle so as 


to maintain the zero of the trailer. 


(To be concluded.) 


ELECTRIC LIGHTING OF TRAINS IN 
GERMANY. 


Tug Prussian State Railway authorities have at last begun to move 
in the direction of introducing the electric light in the carriages of 
passenger trains, thus following the example set by the German 
Imperial Postal Administration some time ago in regard to the 
electrical illumination of the night mail vans on some of the rail- 
ways. At present about 1,500 mail vans are electrically lighted 
from batteries carried in the vans, and the cellsare either recharged 
at one or other of the 30 stations provided for the purpose, or 
freshly charged batteries are already waiting to be substituted for 
those which have been discharged. As recently as January 18th, 
1900, the Minister of Railways expressed an opinion adverse to 
the adoption of electric lighting in trains, and be even went 
so far as to repeat the statement of the technical attaché 
at the German Embassy in London, to the effect that 
the representatives of two English railway companies proposed to 
pay a visit to Germany in order to investigate the system of mixed gas 
lighting and compare it with their electric lighting methods. The 
Minister further remarked that the mixed system of gas illumina- 
tion was superior, although he admitted that the electric lighting 
of mail vans afforded greater security, and that the latter form 
might be introduced in passenger coaches at some time or other. 
Since then, however, Germany has been startled by the terrible 
railway accident at Offenbach, where a number of fatalities 
occurred in consequence of the passenger coaches being set on fire 
through the smashing of the cylinders containing the gas provided 
for the illumination of the compartments. Whether this 
calamity—wbich recalls the similar event at Clapham Junc- 
tion some years ago which was accompanied by less disastrous 
resulta—has produced any effect upon the German State 
railway authorities, isa matter for conjecture, although the Teutonic 
newspapers were almost unanimous at the time in their demands 
for safeguards against a repetition of the burning train misfortune 
inthe future. At any rate, the authorities have recently made a 
commencement by equipping two of the so-called Swedish trains— 
D 17 and D 18—which travel between Berlin, Stralsund and 
Sassnitz. 

In the experiments now in progress the State railway authorities 
have considered it inadvisable to adopt the system of providing a 
dynamo driven from the axle of each coach, together with a battery 
for each carriage, or that of installing an accumulator in each 
coach capable of being removed for re-charging purposes and a 
freshly-charged battery substituted. What they have done is to 
arrange a generating set on the locomotive and a battery in 
each passenger carriage in the hope that this method will, 
as far as practicable, succeed in reducing'the initial expenditure and 
the cost of maintenance and attendance, and at the same time best 
meet the requirements of the railway service in the matter of 
simplicity and reliability. The motor used on each of the trains, 
Which it should be mentioned are not broken up on the journey in 
either direction, is a de Laval steam turbine, the high speed of 
Which is reduced by means of a countershaft to tbat suitable for 
the dynamo which supplies the batteries and lamps throughout the 
train. It is reported that other trains are being equipped on this 
system, which would involve a total expenditure uf about £2,000,000 
for its installation on all the passenger trains throughout Prussia. 

As bearing on this question, it may be mentioned that in 
Switzerland the Jura-Simplon Railway and the Central Railway 
Co. have for some time past had in operation passenger trains 
lighted by electricity. Each car is fitted with a battery, which is 
capable of furnishing light for 35 hours, and an electricity hour- 
meter is provided for indicating to the attendant the number of 
hours during which current is still available. It frequently happens 
that fresh batteries are already on the platform awaiting the arrival 
of the trains at the charging stations, and they are quickly removed 

om the hand barrows by two men and substituted for the 
exhausted batteries. The lamps are switched on and off by the 
guards, and are also brought into use in the day time during the 
passage of tunnels. It is considered that this system, besides 
having other advantages, presents the important feature, in case of 
^ railway accident, of at least allowing some of the coaches to 
remain alight, whereas an interruption of the generating source 
ded locomotive or luggage van would plunge the whole train in 

86. 


It appears that the experiments of the Prussian State railway 
suthorfties are not to be restricted to turbo-dynamo sets on the loco- 
motives, as a trial is now being made of what is termed the Frank- 
fort system,“ as devised by the Pollak Accumulator Co. of that 
town. The company has fitted a new coach, which is on the point 
of being turned ont of the local railway workshop, with 32 lamps 
and two batteries which are energised by a dynamo belt-driven 
from the carriage axle. The system, which is said only to require 
occasional inspection, is also to be extended for use in the case of 
“unbroken” trains where a single dynamo would be employed for 


the supply of the whole train. 


THE AMERICAN ELECTRO-CHEMICAL 
SOCIETY S MEETING.“ 


"THE second general meeting of the Electro-chemical Society, held at 


Niagara Falls in September, was well attended. 

The secretar; reported that there are now 411 members in the 
Society. 

Mr. Francis A. J. Fitzgerald, in his paper on “Notes on Testing 
Carbon Electrodes,” stated that the efficiency of the electrode 
depends largely on its density, and the paper dealt with two 
methods for the determination of density. Furst, of the densify of 
the carbon of which the electrode is made, aud, second, the apparent 
density or the ratio of the weight to the volume of the electrode as 
awhole. The difference of these quantities divided by the first- 
mentioned expresses the porosity. The paper gave the method of 
determination in minute detail. In the case of a specimen the real 
density was found to be 219, the apparent density 1°63, and the 
porosity 0:26. In certain electrolytic processes the presence in an 
electrode of amorphous carbon is undesirable, owing to the accom- 
panying disintegration, and the paper described & method of testing 
to determine if they are entirely composed of graphite. 

In discussing the paper Prof. W. H. Hart suggested the use of 
persulphuric acid to separate the two forms of carbon. Mr, Fitz- 
gerald stated that this had not yet been tried. 

Mr. Alfred T. Weightman read a paper on “ Cathodic Reduction," 
giving a detailed account of the investigation of the behaviour of 
lead in the process now being used at Niagara. The author of the 
paper said that much less bydrogen is released than the rule calls 
for, and this fact is of advantage in commercial working. The 
higher voltage accords with the views of Caspari and others, that 
the voltage necessary to liberate hydrogen is not a constant, as 
implied by Thomson's rule, but is dependent on tke metal which 
constitutes the cathode. 

Prof. Haber, of Germany,took part in the discussion of the paper, 
and claimed that Caspari's theory of over-voltage was correct and 
applied to the experiments in question. The Professor said there 
may be intermediate steps between ions and gases, such as solution, 
absorption, the formation of an alloy, &c. 

Prof. Richards read bis paper on tbe “Efficiency of Electric 
Furnace Operations.” He discussed a number of operations—the 
first being electrolytic. “Here,” he said, “ the voltage is partially 
absorbed in overcoming the counter-electromotive force set up by 
the material being decomposed, and the efficiency is the ratio of 
this voltage to that actually used. Furnaces proper are of two 
kinds—continuous and intermittent. In the first the furnace ischarged 
and brought up to the proper temperature, and then by continuous 
feeding in, the process is kept up. In this furnace the efficiency is 
the ratio heat used to heat developed in the furnace. The loss is 
that due to radiation. In the other type the furnace is charged and 
then brought up to the temperature of reaction when it is allowed 
to cool. Theheat radiated from this time is useful and cannot be 
considered as loss. The loss is only the heat radiated while the 
furnace is being brought up to the proper temperature. The 
efficiency varies with size of furnace from 10 to 80 per cent., and is 
higher in those where no chemical reaction takes place. In com- 
mercial sizes these have an efficiency from 65 to 75 per cent. In 
the chemical furnace the efficiency in commercia] sizes is from 50 to 60 
per cent. The losscs in all furnaces are due to radiation, and hence 
the better efficiency of large sizes as the radiating surface increases 
with the square of the dimensions only while the charge or volume 
increases as the cuba. The efficiency of the continuous furnace can 
be raised by running the charge through rapidly." Figures for the 
calculated efficiency of various furnaces were given. 

In reply to questions by Mr. Brinley as to the reduction of 
radiation loss by double walls, Prof. Richards said the important 
factor is whether the operation is conducted quickly or slowly. 
Mr. Hering suggested that a rating of pound output per kilowatt- 
hour was a convenient method of rating furnaces. 

Prof. Louis Kahlenberg, in his paper on "Differences of Potential 
between Metallic Sodium and Solutions of Cadmium Iodide in 
Various Solutions,” gave an interesting account of his study. He 
said the greatest potentia] difference was measured between 
cadmium and cadmium iodide in a large number of various 
solutions, in each case the other electrode being Helmholtz's 
normal electrode, and the general result was that the potential 
difference between a metal and a solution is primarily determined 
by the chemical aflinity. 

Prof. Hart read Mr. Marcus Ruthenberg's paper on Develop- 
ments in Electrometallurgy of Iron and Steel" The author's 
method as outlined consists in principle “in using an electric 
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furnace combined with the action of a magnetic field. The 
‘melting zone of the electric furnace is a magnetic field. *The ore 
being magnetic, the magnetic field seizes and holds the grains of the 
magnetite, and the polar projections being at the same time the 
electrodes of the smelting circuit, the magnetic bridge thus formed 
by the ore becomes a high resistance in the smeltiog circuit. The 
heat of the smelting circuit is engendered within the bridge of ore 
itself. The electrodes are water-cooled. When the cre is melted 
it loses its magnetism and drops out of the magnetic zone, new 
material being substituted.” 

A long discussion followed the reading of the paper, the con- 
sensus of opinion being that there is at present no probability of the 
electric furnace superseding the blast furnace in the redaction of 
iron ores. 

paper entitled Voltaic Cells with Fused Electrolytes,” by 
Dr. Eugene A. Dyrnes, gave the results of a great many measure 
ments of the E. M. F. of cells, in which the electrolyte was fused 
sodium hydroxide. 

Prof. Hutton's paper on The Fusion of Quartz in the Electric 
Farnace,” described a process for making quartz fibres and small 
tubes for scientific purposes. ` 

Prof. H. S. Carbart, in his paper, the Thermo-electric Theory of 
Concentration Cells," says that in Nernst's formula, the E.M.F. of 
a concentration cell is proportional to the absolute temperature, 
which suggests a thermal origin. The same conclusion is reached 
from Helmholtz's formula for the E.M.F. of a voltaic cell; for & 
concentration cell the first term of this formula is zero, correspond- 
ing to the formation heat of the chemical processes, and the E.M.F. 
is directly equal to the absolute E.M.F. multiplied by the tempera- 
tare coefficient of the E.M.F. A concentration cell is a device for 
converting heat into electrical energy." 

Mr. Carl Hering, in a paper entitled “An Apparent Electro- 
Chemical Paradox,” describes a curious experiment which he and 
Mr. Reed made some years ago, in which water was decomposed in 
visible quantities at voltages far below the theoretical (about 1°45), 
even as low as about 03 volt. This seems to contradict the law of 
the oonservation of energy, as these gases, in recombining, could 
generate more than this amount of energy, and it would therefore 
be a perpetual motion, which is impossible. The experiment con- 


- gisted in electrolysing acidulated water in a strong N-shaped glass 


tube which was sealed at both ends and provided with a bend con- 
taining mercury, which enabled the mecbanical pressures to be read 
off. The results are shown in a curve. The pressures reached about 
23 atmospheres when the tube exploded. The voltage at the 
terminals when a constant current passed, diminished rapidly and 
very decidedly to about 0'3 volt at about 16 atmotpheres, and then 
remained practically constant. Allowing for the loss due to resist- 
ance,the actua! voltage of decomposition was even much lower, nearly 
zero. There was visible gassing during the whole fest, showing that 
water was really being decomposed; the increasing pressures also 
showed this. 

No researckes were made to find the correct explanation of this 
curious result ; the intention of the paper being merely to describe 
the experiment. A postible explanation ie, however, suggested, 
showing how the results need not be inconsistent with Faraday’s 
law, or the law of the conservation of energy. It is based on the 
assumption tbat some of the gases probably passed mechanically to 
the opposite electrode, which they could easily do in suspension, a8 
the electrodes were very close together. These were consumed as 
depolarisers, so that only a fraction of the theoretical amount of 

was really liberated. This deplorarisation lowered the voltage. 
"A calculation based on this reduced amount of gas which was 
actually liberated, on the actual current which passed, and on the 
energy which must be accounted for to conform with theory would 
also show that the required voltage need be only very low, the 
‘Jower, tne greater the amount of depolarieation. 

The paper concludes with a suggestion of an experiment in which 
-water is electrolyted in a strong, sealed vessel which is completely 


filled go as to leave no room for the gases. Some curious results 


may then be expected. 

Mr. P. G. Salom’s paper on “ Additional Notes on Lead Re- 
duction,” was not read as it was not thought advisable on account 
of certain patents now under consideration. It will be presented 


at the next meeting of the society. 
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NEW PATENTS. 1902. 


Compiled expressly for this journal by W. P. THompPson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


20.516. «* Improvements in dynamo-electrio machines.” B. G. Lame. (Date 
applied for under Patent Acte, 1901, September 24th, 1901, being date of applica- 
riou in the United States. September 22nd. (Complete.) 

202 1. Improvements in alternating current generators.“ E. GASKELL and 
A. J. HED ECO CE. September 22nd. 

294645. „Improved means for regulatiog the consumption of current by 
electromotors." SIEMENS Bros. & Co., LTD. (Siemens & Halske Aktien 
Detellschaft. Germany.) September 22nd. 

WET. * Improved construotion of electrical transformers, choking coils and 
the like." Stemexs Bros. & Co. (Siemens Aktien Gesellschaft, Gcrmany.) 
September 22nd. 

20 618. “Improvements in telephonic installations having several branch 
stations comniunicating by a common line wire with a central exchange." A, 
AxgLDwvnx and A. HOROWITZ. September 22nd. 

40,651. ** improvements in and connected with the purifying or other treat- 
ment o( water and other liquids or fluids by electrolysis," W. B. HARDY. 
(C. F. Warner, United States.) September 22nd. 


20.656. ‘Improvements in or relating to switches and connections f 
Erit , : 1198 * É 8 N ‘ or testing 
ae a a ae circuits.“ G. L. ADDENBKOOKE and L. Rouixsox & Co. Septem- 

20,680. Apparatus for automatically detecting and showing the exi 
T foul gas in minen ane like 155 and electrically indes in end N 

e presence of such gas to those in charge of the mine or the like w 1 
HxLARD. September 22nd. ee ids 

20,682. “Improvements in and connected with apparatus for printi le. 
graphs.” W. L. Wiss. (C. L. Buckingham, United States.) Nee be Sd 
(Complete.) 

20,073. Improvements in page printing telegraphs.” W. L. Wise, (C. L 
Buckingham, United States.) September 22nd. (Complete.) : 

20,084. ‘Improvements in perforating machines for preparing telegraphic 
messages for automatic transmission." W. L. Wise. (C. L. Buckingham 
United States.) September 22nd. (Complete.) i : 

20.700. An improved electrical fire alarm.“ W. TI Ius. September 23rd. 

20,755. Electrical controlliog apparatus for electrical motors and the like." 
O. IuraAy. (Sprague Electric Company, United States.) September 23rd. 
(Complete.) 

20.794. A ‘wire finder for the overhead wire on electric tramways.” T. 
TURNER. September 24th. 

20.8083. An improved terminal for electric connections." G. E. CARR. 
September 24th. 

20,805. ''Improvements relating to prepayment instruments for use with 
telephones and other electrical instruments.” H. J. Daw:8. September 24th. 

20,863. "Improvements in means or apparatus for attaching electric tconces 
ds 2i like to walls, ceilings, and other places." A. vaN HouYpowkK. Septem- 
per 21th. 

90,866. “Time limit device for electrical circuit-breskers.“ B. THoxas and 
E. Tuomas. September 25th. 

90,871. "Improvements in or relating to electric sterage batteries and the 
like." M. SUTHERLAND and E. Manctson. September 25th. 

90,887. ‘Improvements in and connected with electric rai ways »nd signal- 
ling apparatus therefor.” R. J. SH@ENY. September 25th. (Complete.) 

20.923. ‘Improvements in means for adjustirs the height of suspended 
electric lamps.” A. Huser, JUN. Dated September 25th. (Complete.) 

20,931. “Improvements in automatic electric fire alarms and generally 
applicabl2 to heat operated signalling and controlling devices." R. F. S. 
VENNER. September 25th. 

20,939. “Incandescent glow lamp." T. QUARTERNAINE and H. KNIGHT, 
September 26th. 

20,910. “Improvements in dynamo-electric machines.” J. ATKINSON. 

21,005. “Improvements in and counected with tbe purifying or other treat- 
ment of water and other liquids or fluids by electrolysis." W. B. Harps. 
September 26th. 

21,019. Improvements in connection with submarine or other vessels, 
torpedoes, and the like, for controlling and operating them by electricity.” 
L. Winsox. September 26th. (Complete.) 

21,021. “Improvements in or connected with the poles or electrodes of elet- 
trolytic apparatus and the like." G. J. ATKINS, September 26th. 

21,047. “Improvements in and in appliances for use in connection with 
certain drums for holding electric cables." H. SUTCLIFFE. September 27th. 

21,075. “An improvement in flexible metallic tubing for armouring insulated 
electrical conductors.” W. H. K. BowLEY. September 27th. 

21,077. An improved inflexible metallic tubing for armouring electrical con: 
ductors." W. H. K. BowrEv. September 27th. 

21.000. '*Improvements In perſorators more particularly for use with auto- 
matic telegraph transmitters.” J. GELL. September 27th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifica! ions may be obtained of Messrs. W. P. Thompson 
and Co., 322, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). 


1900. 


13,957. ‘Improvements in systems o! electrical distribution." British Thomson- 
Houston Ce. (t. W. Rice, U.S.A.) Dated August 3rd, 1900. Relates to systems 
in which an alternating current generator producing & given number of phases 
may be connected to leads, &c., carrying currents of a different number of phases. 
The arrangements are particularly applicable for use in converting into direct 
currents. 11 claims. 


13,868. ‘Improvements in systems of electric motor control." British Thomsen- 
Heuston Co. (A. G. Davis, U.S.A.) Dated August 8rd, 1900. Relates to means 
for simultaneously controlling & number of motors situated at several dfferent 
points, as in a train- control system. The controller for each motor equipment 
is of the class in which the movable contacts are all mounted on a common 
eupporting cylinder by the rotation of which the necessary changes of connec 
tion of the motors and the resistances are effected. The simultaneous step-by- 
step movements of the several motor controllers are determined by the master 
controller. 12 claims. 


13,069. ‘‘Improvements in Insulated electric conductors.” British Thomsce- 
Houston Ce. (W. le R.Emmet.) Dated August 3rd, 1900. Conductors, whether 
single or multiple, are covered with several layers of paper spirals saturated 
with impervious insulating composition, such a8 boiled oil and resin. The 
paper may be saturated before or after winding on the conductor, each layet 
being thoroughly coated and dried before another is applied. The material may 
be used either as a solution or melted, An external armouring 18 afterwards 
added, 8 claims. 


13,871. “improvements in reotiflers fer alternating electric currents.” Bib 
Thomson Company. (E. Thomson, U.S A.) Dated August 3rd, 1900. Relates 10 
means for preventing sparking in rectifying alternating currents, and for 
minimising the effect of "hunting" in the synchronous motor employed. 
Instead ot adjusting the position of the brushes, tbe phase relationship of the 
alternating currents is varied to prodnce the same effect, and the motor is CON- 
nected to the commutator thaft by a flexible connection. 11 claims. 


13,972. “ Improvements in systems of electrical distribution." British Thomece- 
Houston Company. (H. D. Lunt, V.S.A) bated Avgust Bid, 1900. Relates to 
alternating current distributic n, and especially to a system in which the alter- 
nating current is transformed and then converted by a six-phase converter into 
a direct current for distribution on the three-wire system. The neutral wire of 
mon is connected to & neutral point in the ulternatipg-current system. 

claims. 


* 

13,873. ‘improvements in insulated electric conductors.” British Thomsos- 
Houston. (W. le R. Emmet, U.S.A.) Dated August Srd, 1900. Conductors gi 
coated with layers of fabric raturated with a solution or melted mixture of 
oxydisable vegetable oil and rosin, the layers being allowed to harden between 
each successive application. A section of such a conductor 18 described. The 
coils of wire forming the armature of a dynamo or motor may be similarly "eri 
Jated. In some casesthe fabric may be omitted, the several layers of oxidised, 
&c., forming the insulation. 12 claims. 


13,974. Improvements le systeme for controlling electric motors." British 
Thomson-Houston Company. (C. E. Barry.) Dated August 8rd, 1900. Relates 10 
control systems in which the’ motor-controllers are actua'ed from a master oon 
troller situated at a safe distance; for example, at one end of 8 train, and nate 
particularly to those in which the contacts of each motor-controller are actus! 
by a number of electro-magnets connected with the master controller by & series 
ol conductors running along the train. 10elaims. 
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THE SCRAP HEAP. 


U 


So much has been written under American auspices as to 
the Engliahman's ignorance of the value of a scrap heap, 
that were it all true there would be nothing left for us to 
do but to go out of business forthwith. In spite of all the 
ruin prophesied, English goods seem to be gaining upon the 
foreigner in many directions, and when they do come off 
second it is usually because of a price that cannot be afforded 
or because of some question of delivery. Many thousands 
of people in this world use electro-plate, but it is not that 
they do not prefer solid silver, nor is it that the expense of 
upkeep of silver frightens them ; it is purely a question of 
the first cost. Evidence is continually cropping up that 
points strongly to the real cheapness of the best and most 
durable articles. The experience of the Egyptian railways 
is a case in point. British engines were shown to be incon- 
trovertibly superior to, and cheaper than, Belgian engines. The 
Belgian engines, even when increased in price by tube 
renewals and renewals of other bad material, were cheaper 
than American engines proved to be with their heavy coal 
and repair bills. 

Much is being constantly written concerning the rapid 
scrapping of obsolete tools to make room for newer tools of 
greater speed. A great deal of this is nonsense. The 
regular run of ordinary machine tools is not being so 
rapidly improved that it pays to scrap them every two or 
three years. Yet it is absolutely necessary to scrap many 
American tools in this period of time, purely because 
they are worn out and unfit to do good work. Just as 
the cottar’s pig was killed to save its life—commercially, of 
course—so the scrap heap is made a virtue, because it really 
is a necessity. | 

In looking over a large number of machine shops, it is 
obvious that there are necessities of far greater importance 
than the scrapping of the old machinery. New tools have been 
put down under a leaking roof. They are crowded into a dark 
corner where not one-half of their utility and convenience can 
be secured. They are even placed on a dirty floor which will 
help quickly to spoil them. The excessive cost of manu- 
facture is by no means always to be set down to the fault of 
tools. It is just as often the fault of arrangements. 
People who pride themselves on the excellence of their pro- 
ducts, are content to carry on their business in a veritable 
rabbit warren of old dilapidated buildings, with small 
grimy windows, uneven patched floors, and unventilated rooms 
communicating in series by means of up and down bits of 
dark stairway. No supervision is possible. Materials are 
carried to and fro at great expense, and purchasers are 
gravely assured, though the price asked may be high, it does 
not represent an extravagant profit. Of this there is very 
little doubt. But the high prices ought to represent an 
extravagant profit, and only fail to do so, because of 
the badly-arranged workshops. New tools in such a 
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shop are, if not a useless expense, at least not the most, 
important want. Vet the proprietors of these shops never 
seem able to grasp the significance of the position. They 
know there is something wrong. They are tempted to think 
that they need some new tools, but do not realise that their 
buildings are at fault. 

To show the error of following American precedent, let 
the automatic machine be considered. This machine cuts 
articles, such as bolts, out of solid rods, and it cuts a large 
weight of material to waste. For small articles the system is 
good, but it has been carried too far. Large bolts cut out of 
the solid bar are unsafe and, like humans, are apt to lose their 
heads without warning. A good forging machine makes sound 
work. and can be cheaply combined with screwing machines» 
while the hopper automatic may be employed on many 
articles now faultily made on rod-feed machines. 

Then, again, while automatic machines with rod feed are 
excellent for certain small parts, it is. found that the stock 
used in them is sosoft that the resulting products are not what 
they should be, and soft yellow brass is used for parts that 
should be of good gun-metal. Manufacturing engineers who 
are considering re-organisation should remember these points, 
and not too bastily throw away good quality for the sake of 
a cheapness which will rob them of their character. The 
craze for cheapness and rapid delivery has had a certain frce 
run which is beginning to show results. Purchasers are 
beginning to find out something of durability, wear, 
breakage and repairs, and it is apparently not resulting 
badly for the despised Englishman. 


Uninstructed writers in the daily press have been very 


garrulous on the subject of scrap heaps. They are 
evidently ignorant of the two uses to which a scrap heap 
is put. The only one they know of is to receive obsolete 
material. The other use is to receive worn-out material. The 
Americans are great scrappers, but it is rather because of 
this second necessity which, however, is usually concealed 
behind the pretended first cause. It may pay the 
. Americans to manufacture cheap stuff of no durability ; 
they talk freely of the Englishman's ignorance of the use 
of a scrap heap, yet half the bridges in America would be 
promptly scrapped in Great Britain. It is all a question of 
circumstances. The Americans may have been right in the 
construction of cheap locomotives, right for America, but 
wrong for most other countries. That they have been 


wrong in their ideas of machine tools is proved by the rapid . 


increase in their weight since they were brought into com- 
petition with English tools. 

Further, the more settled parts of the States are 
differentiating their practice from the newer States in 
every line, and modern practice is approximating to 
European standards every year. Bridges of masonry are 
now quite common in America. 

Our contemporary, the Engineer, states that, of the 
concerns absorbed by the big trusts in America, those with 
the oldest appliances were paying the best dividends, and 
finds that there is, perhaps, a limit to the commercial value of 
early scrapping. Americans who come over to this country 
are too usually imbued with a sense of American superiority 
in everything, and they have been declared by one of them- 
selves to be useless for the first three years, which time they 
require to learn their way about. The sensible ones find out 


that practice is a matter of environment. Blindly to follow 
American methods is to court failure. There is much to 
be learnt from them, and much to beas carefally avoided ; and 
on the question of ecrapping, we should advise most of the 
old-fashioned firms to start with their buildings, and to be 
cautious and discriminating before exchanging tools that are 
still good for others that will wear out too rapidly. Before 
purchasing a new tool that is promised to do double the 


Work of the old one, make a genuine test of the old tool, to 


see whether it will not do double or treble what it has 
been hitherto set to do. Very much of insufficient output is 
caused by not trying to do better. 


. WE commence in this issue the repro- 
Elseliie Traction. duction of a paper read before the 
American Institute of Electrical Engi- 
neers by Mr. B. G. Lamme, which calls for the most careful 
attention of electrical and railway engineers. Briefly, after 
pointing out the overwhelming superiority of the series- 
wound motor for electric traction, the importance of a single 
overhead conductor instead of two, and the necessity of high 
pressure for long-distance railway working—all ‘of which 
points have been insisted upon in these pages from time to 
time—the author states that the Westinghouse Co. hss 
solved the problem of combining these features in the 
simplest possible manner, namely, by the adoption of single- 
phase alternating current, in conjunction with a series-wound 
motor and step-down transformers! 

Of course, the field magnets of the motor hare to be 
thoroughly Jaminated, and the design of the windings 
radically modified. Such motors, in small sizes, were in 
common use prior to the advent of the modern induction 
motor, and it is somewhat significant that they have gone 
completely out of use; but it should be remembered that 
the frequencies then in vogue were in the neighbourhood of 
100 cycles per second, while for railway purposes the 
frequency will be as low as 15— quite a different matter. 

We do not profess to have as yet studied the pros and 
cons, of this remarkable departure; the author states, it is 
true, that experiments which have been made by the Westing- 
house Co. have satisfactorily proved that all the difficulties— 
even that of commutation—can be successfully overcome. 
But the subject is one of such paramount importance, that 
we must be prepared to give the most careful consideration 
to any scheme which possesses even the faintest semblance 
to a solution of the problem of main line traction. In this 
connection credit ought, we think, to be given to ‘Messrs. 
Mordey and Jenkin for their early recognition of the advan- 
tages of the single-phase system, even though we were 
unable to approve of the complicated method by mu 
they proposed to carry it into application. 


WE have become accustomed by this 
time to find most extraordinary informa- 
tion regarding science and its exponents in- non-scientific 
journals, but we confess we were not prepared for the remark- 
able statements regarding Lord Kelvin, which our new con- 
temporary, the Car, published two weeks ago. We are told 
that Lord Kelvin ** has worked steadily all his life at original 
research, and has discovered at least two new elements, argor 
and electron!” We had always understood that the physicist 
to whom the discovery of argon is credited is another eminent 
peer, Lord Rayleigh, and we believe that Lord Kelvin 
shares this opinion, but we are evidently all wrong. It 
has remained for the Car to put us right, and to show Lord 


Jargon. 


e. 


another man with his own inventions. 
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Kelvin as a discoverer deliberately attempting to credit 
We know Lord 
Kelvin to be an extremely modest man, but we had not 
suspected him of this treachery. But now for a greater 
surprise still! The new element, electron! Until now we 
had in our ignorance imagined that the name electron” had 
nothing to do with the chemical elements as such, and we 
believed that Lord Kelvin, who is responsible for many elec- 
trical terms now in general use, had nothing at all todo with 
the introduction of this particular term ; but here again the 
whole electrical world is in error, and only a journal devoted 
to motoring, as practised in Society, has been aware of the 


truth. The writer expresses the hope that among Lord 


Kelvin’s next discoveries will be improvements in the petrol 
engine and flash boiler, but is he quite sure that neither 
of these was invented by the great electrician? A writer 
who, in sketching the career of Sir William Thomson can 
omit all mention of his Professorship at Glasgow University, 
and who knows so much more regarding the elements 
than Lord Kelvin and the rest of mankind, need not 
have stuck at the trifle of imagining the invention of the 
motor car to be due to the subject of his article. 


It would appear that makers of electro- 
mobiles, both in England and America, 
ure not very keen about entering into 
conteste. It will be fresh in the minds of our readers that 
the electrical vehicle trials which were being arranged by 
our own Automobile Club a few months ago had to be aban- 
doned through lack of entries. It is now certainly 
interesting and regrettable, to hear that our American 
friends have gone only one better, notwithstanding the glow- 
ing reports that we receive from time to time of the flourishing 
state of the electric automobile industry in the States. Can 
it be that industrial activity keeps manufacturers too busy 
to make it worth their while to trouble about competitions ? 
It is worth remembering that the makers whose machines 
come out well in the trials would be amply repaid by the 
excellent advertisement they would obtain. 

Only one electric automobile was entered in the reliability 
ran between New York and Boston, from October 9th to 
15th, and this was so, in spite of the fact that the con- 
ditions of the contest “seemed particularly suitable to 
electric machines,” to quote our New York namesake. 
Charging or exchanging batteries was allowed in the morn- 
ing and at noon. High speeds’ were not allowed, so that 
Wear and tear on the batteries should be slight. The longest 
half-day run, from Springfield to Worcester, was but 52 miles. 
Our contemporary expresses the opinion that there are a 
number of electric vehicles made in the States which could 
meet these conditions successfully. We are quite confident, 
from previous pefformances, that there are English cars 
which could easily come up to such requirements. We read 
that “electric wagons are widely used in the large American 
cities, and it is reported that long and careful records of 
these vehicles have been kept by a Brooklyn firm, which 
records demonstrate the entire success of these machines for 
their work," l 
It has been said that the demand for automobile batteries 
i 6 small, that the American accumulator manufacturers 


Electromobiles in 
Ameriga. 


are making no efforts to cultivate or extend it. As our 


exchange very correctly says, this is not the proper spirit to 
adopt, as the same criticism could be made of an y new industry. 
For ourselves, we, believe that English manufacturers and 
inventors have been assiduously engaged for years past 


hunting up the ideal accumulator for motor car work, 


and they are still at work thereon as hard as ever. 


But we thought that the salvation of the situation had 


already been worked out in America! What has become of 
Mr. Edison’s new battery which was going to show such 
startling performances? A few months ago it was said 
that it was to be demonstrated practically in these American 
reliability trials, and then the statement was contradicted, 
presumably because the cell has not emerged from its 
laboratory stage. It certainly looks now as if the severely 
critical comments which we passed upon this so-called 
advance in secondary battery developments at the time when 
it was boomed in the non-technical press, have been entirely 
justified. 

Electromobilism numbers us among the most ardent of its 
well wishers, and every genuine and practical advance 
either in motor car design or in automobile batteries will be 
welcomed by us with open arms ; but is it not a bit curious 
that some electrical engineers should busy themselves with 
enthusiastic advocacy of the cause of automobilism, to the 
detriment of their own electric tramway industry, when 
the electromobile battery is not yet quite ready to meet 
the case? Evidently the immediate benefit of electrical 
manufacturing industry is not their first concern. 


" Efficiency of A PAPER bearing the above title was 
Electric Furnace read before a recent meeting of the 
Operations. American Electro-chemical Society by Prof. 
J. W. Richards, the President, Dr. Richards defines the 
efficiency of a furnace in which electrolytic action takes place, 
as the ratio of the E.M.F. theoretically required to that 
actually found necessary to bring about the reaction. Ina 
continuous (i. a., continuously- working) ncn-electrolytic fur- 
nace, the corresponding ratio is that between the useful or 
unradiated heat energy to the total energy supplied. In an 
intermittent farnace the ratio is similar ; but whereas a con- 
tinuous furnace may, with advantage, have a large thermal 
storage capacity—for such a property makes for uniformity 
in the product by avoiding sudden changes in temperature— 
the thermal capacity of an intermittent furnace should be as 
small as possible, Moreover, as the amount of heat lost by 
radiation is a function of time as well as of temperature, 
both types of furnace are rendered more efficient by being 
ron quickly. Prof. Richards finds that the intermittent 
furnace is the most efficient apparatus, and the electrolytic 
furnace the least. This seems opposed to common sense, for, 
at least in most other departments of industry, the manu- 
facturer economises, notebly when he converts his inter- 
mittent method into a continuous process. Apparently the 
same rule should apply in electric furnace work, and if it 
does not, surely the continuous furnace needs, and should be 
capable of, great improvement. The true efficiency of an 
electrolytic operation is perhaps less susceptible of accurate 
measurement, because most thermo-chemical data require 
revision, and some have yet to be determined. Thermo- 
chemistry is, and always has been, under a cloud, which is 
particularly unfortunate now that electro-chemistry and 
electro-metallurgy are becoming so important. An investi- 
gation, both at high and low temperatures, of the constants 
of substances likely to be put into the furnace would prove a 
most welcome addition to our stock of physico-chemical 
knowledge. 


Free Lamps. 


ON another page we publish an abstract 
of & symposium read before the National Electric Light 
Association of America on this subject. The practice of 
renewing worn-out lamps gratis on the part of the supply 
company is not ur common in America, but for some reason 
it has never attaincd much popularity in this country, 
almost the only place where it is in vogue being the City of 
Bradford. In these days, when every effort is being made to 
popularise the supply of electricity, the subject is one which 
ought not to be overlooked by station managers. The gas 
companies have found that great benefits accrue from a 
similar procedure with respect to the incandescent mantle— 
the greatest rival of the glow lamp—and what is good for 
them may well be good for electrical undertakers, 


D 
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STANDARDISATION IN CHEMICAL 
ANALYSIS. 


In an excellent paper bearing the above title, read before the 
British Association by Mr. Bertram Blount, of Westminster, 
we find a timely and authoritative—if we may use a word 
wholly opposed to the spirit of the writer—protest against 
the injudicious manner in which so many persons are advo- 
cating standardisation at the present day. When the manu- 
facturer calls in an expert to assist him, he requires one of 
two totally dissimilar things: he either seeks to know how a 
certain material is composed, or what proportion of a given 
ingredient it contains; or he is anxious to Jearn how that 
material will behave under specified conditions. To answer 
the first inquiry is a matter of pure chemistry; the second 
demands an exact reproduction of the necessary conditions, 
which means a faithful, unquestioning, obedience to instruc- 
tion. Suppose the percentage of carbon in steel be sought : 
the steel inevitably contains a certain proportion and no 
other, and the method adopted to determine it accurately is 
either competent to do so, or the reverse. But the chemist 
employed to make the analysis is also either competent or 
not; and if he is competent as an analyst, he must 
er hypothesi be perfectly competent to recognise the value of 
any particular method. and to select or devise a new one on 
hisown account. (n the other hand, the temperature at 
which an oil * flashes" is no inherent property of that oil; 
it flashes at a temperature depending on the size and con- 
struction of the vessel in which it is heated. The chemist 
making this test, therefore, must work according to 
rule, or his results will admit of no comparison with those 
obtained in other laboratories. Empirical or arbitrary 
figures must be deduced by empirical or arbitrary processes, 
as their value is but empirical and arbitrary. Absolute 
figures whose dimensions represent ultimate chemical facts 
may often be obtained by several different methods, all equally 
accurate ; büt no method, based on sound chemistry, and not 
& mere “cookery recipe," can be made one jot more exact, 
or one tittle more admirable by receiving the benedictions of 
a committee of Freseniuses. 

Of course, it is notorious that, disputes frequently occur in 
commercial analysis, and equally, of course, one of the 
analyses (if not both) must be wrong. But the imposition 

of a standard is almost as likely to cause both reporta to 
agree by similarity of error, as to bring about a uniformity 
of correctness. The errors of two different processes will 
probably be different; the errors of one proc-ss will alwavs 
be the same, and, as constants, invisible. Most of the lack 
of agreement in technical analysis is due to imperfect, 
sampling—for thesampling of a heterogeneous material ia 
extraordinarily difficult; much of the remainder depends on 
the impatience with which the commercialist awaita bis 
report. Occasionally, when one of the analyses has been 
carried out by a works chemist. an unsuitable method hus 
been employed in an unskilful fhion ; but then, as Mr 
Blount urges, and as we argued a few we- ks ago tbe fault 
is primarily that of the manufacturer, 
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RECENT EXPERIMENTS ON OPTICAL 
TELEPHONES. | 


IT is only about four years since the first experiments were 
made on the speaking arc lamp; and to those to whom these 
first experiments were shown, it seemed that what they 
then saw demonstrated was only of the nature of an interest- 
ing scientific toy. But already a great development has 
taken place, which promises to make the matter of some 
practical importance as a solation of the problem of wireless 
telephony. Herr Ernst Ruhmer contributes to the Electro- 
technische Zeitschrift for September 25th, 1902, an interest- 
ing description of his latest experimente in this direction. 


By the means adopted he has been able to telephone with 
good effect for a distance of 7 kilometres, by day as well as 


by night, the only precaution neceesary in the former case being 
that the receiver must be protected from the direct action of 
the sun’s rays by means of a shade or umbrella. For 
military and naval purposes this distance is sufficient to be 
of considerable service, one great advantage over other 
systems of signalling, including wireless telegraphy, being 
that the signal cannot be read or intercepted by the enemy. 
The principles underlying optical telephony are fairly well 
known ; suffice it to say that, if the variations of current pro- 
duced by a telephone transmitter be suitably superimposed 
on the direct current through an arc, the words spoken into 
the transmitter are heard again proceeding from the are. 
This i8 caused by the changes in volume of the arc following 
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In order to send the message in the required direction, 
Rahmer employed a parabolic reflector made by Messrs. 
Schuckert, with a diameter of 350 mm. A hand-fed arc 
lamp supplied with current from a battery was used, the 
current strength for 1 to 2 kilometres being 4 to 5 amperes ; 
for 8 to 4 kilometres, 8 to 10 amperes ; and for 5 to 7 kilo- 
metres, 12 to 16 amperes. 

The receiver consisted of a similar parabolic mirror, in the 
optical axis of which a cylindrically formed selenium cell was 
placed, in series with two telephones and & battery. Selenium 
has the property of changing its resistance with the illumina- 
tion falling upon it. The varying light beam from the 
transmitting station is concentrated by the receiver mirror on 
to the selenium cell, the resistance of which varies in accord- 
ance with the microphonic currents in the transmitter. The 
current through the receiver telephone varies likewise, with 
the result that the word-sounds spoken into the microphone 
are repeated thereia. This appears, at first sight, to be very 
simple, but, of course, before it could be done, a great deal of 
experimenting had to be carried through. The chief diffi- 
culty has been the selenium cell. The cells formerly used 
were hardly affected by short light waves (those made use of 
in optival telephony), but Ruhmer has now constructed cells 
which are especially sensitive for these; in fact, he can 
render them sensitive for any wave length he chooses. It 
was also necessary that the cell should change its resistance 
quickly, 80 as to follow the quick variations. There are 
two modifications of selenium obtained by the transformation 
of the amorphous into the crystalline variety, the “hard” and 
the soft modification. The former is better for use in the 
day time and the latter at night. All the various good 
qualities necessary are combined in Ruhmer's cells, which he 
encloses in a vacuum inside a thin glass tube. The 
figure on the opposite page shows the resistance-illumination 
curve of one of the cells. 

The experiments were carried out on the Wannsee and the 
Haver, near Berlin, where 7 kilometres was the longest 
distance available. Further experiments are now in hand at 
another place for a distance of 15 kilometres. We shall 
look with great interest for the results of these additional 
teats, C. C. G. 


.- 


THE THEORY OF THUNDERSTORMS. 


Tae PrckiNG-UP or NEGATIVE ELECTRICITY FROM THE 
AIR BY RAINDROPS. | 


Tue phenomena of terrestrial and atmospheric electricity, 
though they were probably the first to attract the attention 
of the primeval electrician, offer even in the present com- 
paratively advanced state of our knowledge as many, if not 
more, unsolved problems as any other branch of electrical 
Fclence. Take, for example, the permanent negative charge of 
the earth, which is known to be about 160,000 volts. What 
process in the economy of nature gives rise to, and maintains 
this charge? Elster and Geitel have sugges.ed that it is due to 
the pouring-in of free negative ions from the atmosphere into 
the earth, Wilson has shown that negative ions in the air 
form more active nuclei for the formation of raindrops than 
the positive ions, and this circumstance may lead to an 
excess of negative electricity being carried tothe earth by 
rain, Lenard, on the other hand, has shown that when 
raindrops or waterdrops of waterfalls are shattered by impact 
with the earth's surface they impart positive electricity to 
the earth and negative electricity to the air. This latter 
process would, if not counteracted, impart a positive charge 
to the earth instead of a negative. Lenard, however, also found 
that if the falling waterdraps contained in solution a certain 
percentage of salt, the process was reversed, and therefore 
we have in the dashing of the waves of the sea against its 

ores a process that contributes to the negative charging 
of the earth. 

Herr Schmauss, in an interesting contribution to the 
Annalen der Physik (Vol. 9, p. 224), shows that there is still 
another natural process continually at work which tends to 
maintain the high negative charge of the earth. 

Sch manas started with the intention of finding out whether 
the artificial ionisation of the air through which the water 


drops fell had any influence on the Lenard effect. The 
water drops were allowed to fall on the bottom of an insu- 
lated metallic vessel. connected to one terminal of an electro- 
meter, the other terminal of which was connected to earth. 
The insulated vessel and the water-dropping nozzle were 
enclosed in & metal container, to screen off the effects of 
external electrical charges. 

After the water dropping started, the electrometer iudi- 
cated a gradual accumulation of positive electricity, due to 
the Lenard effect. But it was noticeable that the increase 
of the positive charge was slower at starting than after some 
time had elapsed. This was when the air through which 
drops fell was ordinary atmospheric air. When the air was 
ionised by exposure for some time to the Róntgen rays, the 
electrometer swung for a short time to the negative side, and 
then gradually returned to the positive side, towards which 
it continued to move. 

Schmauss proceeded to determine whether this production 
of negative electricity, when the air was ionised, took the 
place of the Lenard effect, or whether it was merely super- 
added to it. To test this he weakened the Lenard effect by 
allowing the water drops to fall on sheets of wire gauze, 
instead of on a solid metal plate. If the new effect had 
simply replaced the Lenard effect, it ought to be reduced by 
the same means; if it were superadded, and the resultant 
effect was due to the difference, then when the Lenard effect 
was weakened, the production of negative electricity ought 
to be more marked in the movements of the electrometer 
nexdle. The latter was found to be the case. | 

The explanation arrived at by Schmauss was that the 
water drops, in falling through the air, picked up an excess 
of negativeions, and thus became negatively charged. Zeleny 
(Phil, Mag., 46, p. 120, 1898) has shown that an insulated 
plate, against which a current of ionised air is directed, 
becomes negatively charged, on account of the greater 
velocity of the negative ions. The conditions are the same 
when a water drop falls through ionised air, the only dif- 
ference being that in the latter case the air i8 stationary, and 
the conductor moves, The conclusion therefore was highly 
probable that the water drops pick up free negative ions in 
falling through the air. Many other experiments were made 
by Schmauss to confirm this view. 

At first, when the air was rich in negative ions, the water 
drops acquired enough negative electricity to counteract the 
positive charge due to the Lenard effect, But gradually 
the available negative ions get washed out of the air, and 
the positive Lenard effect again predominates. Hence the 
initial swing of the electrometer needle to the negative side, 
followed by the permanent movement to the positive side. 

It was also found that the negative charge of the drops 
iucreased with the distance through which they fell. In 
their longer course they naturally picked up a greater number 
of negative ions. 

An interesting result from the meteorological point of 
view was obtained by making a test after the air had been 
shut up in the container for several days. The negative 
charge acquired by the drops was found to be much greater 
than in ordinary air. Elster and Geitel (Phys. Zeitschrift, 2, 
p. 116, 560, 1901) have shown that enclosed air masses 
acquire a greater percentage of free ions than free air. This, 
of course, accounts for the greater negative charge acquired 
by drops in stagnant air. The presence of moisture was 
also found to be favourable to the picking-up of negative 
ions. 

These remarkable experiments of Schmauss must be of 
great value to meteorologists in helping them to form a 
satisfactory theory of the origin of thunderstorms. Evidently 
there are at least two great natural processes struggling 
against each other to create opposite differences of potential 
between the earth and the atmosphere. For the greater part 
of the year these processes counteract each other, and pre- 
vent a difference of potential from arising which would lead 
to a disruptive discharge in the form of lightning. But in 
hot summer weather, when the number of the free ions in the 
air is increased by the increase of moisture, by stagnant 
atmospheric conditions, and by the action of the ultra-violet 
light of the sun, then the Schmauss effect probably gets the 
upper hand of the Lenard effect, and the negative charge of 
the earth is so greatly increased, that the electric pressure has 
to equalise itself in thunderstorms, 
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A SYDNEY LIGHTING STATION. There are at present about 200 consumers connected 


with an aggregate capacity equal to Be OUS 9 5 
i | a H.P. 0 
Tue Empire Electric Light Co., of Sydney, made a very lamps, and including 52 arc lamps an 


i imum load to date has been about 400 kw. 
small beginning five years ago ‘by purchasing a small 110- motors. The maxim ke dation buidioe ae E cal 
consists of two storeys; the engine and 
boiler rooms are on ground floor, and 
the offices, board room, store room, battery 
room, workshop and testing room are up- 
stairs, The present building occupies the 
full frontage, but only utilises 48 ft. of the 
depth, permitting of considerable exten- 
sions, The chimney stack is 110 ft. 
high, with an internal area of 25 sq. ft. 
It is lined with fire bricks to a height 

50 ft. . 
i There are four Babcock & Wilcox water- 
tube boilers, each having an yd eel 
capacity of 4,200 lbs. of water per hour, 
with a heating surface of 1,619 aq. ft., 
and a grate area of 30 sq. ft.; steam 
is generated at 125 un Y lipids 
The boilers are fitted with c ain-gra 
automatic  stokers, electrically driven, 
and with superheaters ted T 
eatin ; 
capable of raising 
the temperature 
a ; of steam an ad- 
volt plant then in icai ms "Cua : 5 
use for supplying 1 
the electric light- „ 
ing of the Empire ou — 
Hotel. Exten- 1 
sions were soon 1 
added, and as soon ae nae ae 
loaded, until it was po sa ig 
find I ps dell motor; one 
find larger pre- ee ds 
mises; a suit- Nasgodd pam 
able site was ob- V 
tained in Margaret 1 
Lane, near George = 
Street, having a Tore en 
frontage of 120 ft. — 
Non e minute, with an 
"The po or auxiliary Blake 
as 
1 d : y il " Xa em d E a a N and 
5 = pea —————— valves so arranged 
ally A Ek ies View oF Bascock Borers AND CHAIN 
more mode E 
tion of the plant 


to the new one, naturally involved 
a great deal of care and forethought, 
but was safely carried out without any 
interruption to the Supply under the 
supervision of Mr. J. R. Woodruffe 
Gardam, A. M. I. E. E., M. E. V. W., the 


managing engineer. The new station 


has been successfully running for some 
time. 


The pressure of supply at the old station 
was partly 100 volts, three-wire, and 
partly 200 volts two-wire distribution, but 
is now entirely 200-volt two-wire. The 
nature of the area of supply and the use 
of overhead distribution are not favourable 
to a. three-wire system 

The present lighting of Sydney ig 
practically divided between this company 
and the Strand Lighting C 
portions bein 


r O., small 
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The generating plant is arranged in two rows, on one side 
being two 120-Kw. Parker generators direct-coupled to Alley 
and McLellan tandem compound non-condensing single- 
acting high-speed vertical engines, with 11 and 18}-in. 
cylinders, by 9-in. stroke, running at 300 revolutions. The 
generators are compound-wound and fitted with equaliser 
awitches for running in parallel. 

On the other side are three smaller sets, each consisting of 
an Alley & McLellan engine, 84 in. and 14 in. cylinders by 
8 in. stroke, direct-coupled to a Parker generator of 60 Kw. 
Steam is supplied to the engines by a ring main. 

The battery consists of 115 English Tudor cells, 15 plates 
each, of 1,000 ampere-hour capacity, and a 30-H. p. Westing- 
house booster is provided for charging purposes. 


students. Asa lecturer, I would rather give a two-hours 
advanced lecture upon a thoroughly practical electrical 
engineering subject, such as, say, “Central Station Equip- 
ment,” before an audience of central station chiefs, than 
give advice to one student. 

As all lecturers have their own special methods, so have 
all students. Moreover, lecturers on electrical engineering are 
said to be stereotyped ; with this I regret that I cannot agree. 
I divide them into two distinct types, physicists and engineers ; 
but, alas! students are not. Take my owa men. For a 
first year's course I get the youth of 16, who, so says his 
fond mamma (these mammas are a terrible trial to us poor 
lecturers) does not know much about electrical engineering, 
but he has often got sparks from a cat's back, and he once 


TABLE SHOwING PROGRESS or SYDNEY LIGHTING. 


— bee. 81, 1898 
Number of consumers ... isi dx - 13 37 
Number of 8-c.P. lamps connected ... . 1,094 2,378 
H.P. of motors connected — ... ET TE — — 
Units generated 17,477 30,935 
„ bought ies — 429 
„ used on works. re "S re 1,648 1,648 
„ loat in distribution and unaccounted for — — 
„ sold · 9 9 .. a. 15,829 | 29,718 
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The switchboard is of polished marble bolted to angle- 
iron framework, and contains five generator panels, 
battery panel, feeder panel, and station panel for lighting 
and motors. Each generator panel is provided with auto- 
matic overload and reverse current cut-outs of I. T. E. 
pattern, ammeter and voltmeter, with shunt-regulating resist- 
ance arranged horizontally below. 

All distributing mains are carried overhead across roofs of 
buildings, | 

Charges are by meter, with a sliding scale based on 
“kilowatts connected,” 6d. and 44d. per unit being charged for 
lighting, and 44d, and 3d. for motive power. 


THE DIPFICULTIES THAT LECTURERS ON 
ELECTRICAL ENGINEERING MEET WITH. 


. By A UNIVERSITY LECTURER. 


THE following is not meant as reply to—nor even meant as 
à criticism of—the articles contributed by A Student." It 
is inspired by one of his concluding remarks, that possibly 
all professors will disagree with what he has said. I hasten 
toreassure him. There are many lecturers at any rate (and 
he probably meant to include them in his term “ professor) 
who will agree with him on many of his main points. But 
has he thought of the other side of the question; life as a 
student is proverbially happy, free from care and not too 
laborious, but what about life as a lecturer ? It is not all 
revelry in dz dy, not all the delight of seeing one’s name 
with a long string of letters after it in the calendar, and a 
short row of figures after it in one’s pass-book—if, indeed, 
the lecturer has a banking account and a pass-book—not all 
Just a mere occasional hour's talk with the students upon a 
subject with which the lecturer is thoroughly conversant and 
the student entirely ignorant; not all a successful attempt to 
entirely muddle the student by arranging a hopeless medley 
of 0's and g’s. There is another side which the student 
may not see, which the lecturer has to contend with. He 
has at one time been a student himself, he has a faint recol- 
lection of the time when he, too, thought as a student and 
spoke as a student; memories of the difficulties which he 
met with as a student often cause him to devote a good deal 
of time that he would wish for more congenial work to 
devising methods of enabling his students to overcome those 
electrical ponies asinorum. Though & big man with a long 
tail after his name, he is still a humble student of Nature— 
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especially human nature—he has still to study the electrical 


changes and improvements, and worse than all this, if he 
carry out his work conecientiously, he hag often to advise his 


` the lecturer, and inversely as the manliness of Willie. 
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attended a lecture at the Town Hall on “ Wireless Tele- 
graphy.” Parenthetically she murmurs, at fixed intervals, 
„Please don’t let dear Willie work too hard." She knows 
that he wishes for nothing better than to expire at the earliest 
possible age, a willing martyr to the alluring goddess 
Electra, a victim of that relentless Juggernaut, his own 
ambition, which, she thinks, will finally crush him. 

Let us say there are five courses, with laboratory and 
drawing; Willie was always good at drawing from a child, 
as probably the decorations inside his text-books eloquently 
testify! Mamma wishes him to take three courses; he 
might get hurt in the laboratory—could he put that off for 
a year? He can do all his drawing at home, so that he 
does not want that course, and so on, to a length which 
varies directly a& the loquacity of mamma, the patience of 
Asa 
matter of fact, Willie knows nothing of either electricity or 
engineering ; what is far worse, he has his head stuffed with 
a lot of classical nonsense, which takes no end of hard 
hitting to get knocked out of him; his knowledge of 
mathematics—not dr dy, but a + b—is hopeless, and in 
two years you have to turn Willie out fit for a gentlemanly 
post, č.8., he must not mix with common workmen, but be 
worth a salary greater than your own present one. To-day 
& degree student in engineering came and asked me if 
he could take one of the engineering subjects next year, as he 
very much wished to continue his Greek, and he could not 
find time for everything. Speech failed me. 

The next type—this one is very exasperating—is what I 
call “the failure." He has been anything from a non- 
successful medical student to a cattle rancher. He is usually 
nearly 30, and, having hopelessly failed at everything he 
has attempted, he “ wants to pick up a little electricity "— 
usually thinks it could be more easily done at a technical 
school, but thinks that with a year with us he will get a 
degree. He has read of how Edison startcd life as a paper 
boy—or says that he has—and so “his knowkdge of the 
world” (how he dwells on these words, which were probably 
the cause of his past failures) will always stand him in good 
stead. He will take the advanced course; can easily read 
up “the elementary muck” himself. At the end of a year 
he comes to you to ask what an electrical horse-power is. 
He will do one thing successfully—demoralise the whole 
class. 

One other type, the practical man." He has been with 
a firm, in some cases for three months, in others for as many 
years. Of course he could set up as a consulting engineer 
if he wanted to, his “experience” is great enough for that ; 
but he finds that he sometimes gets fogged in his “ Wire- 
man’s Pocket-Book,” and he wants to look up his theory a 
bit. He has forgotten most of “the stuff” they taught 
him at school, especially wants to brush up his maths, 
You advise him to take the first year’s course, and he repeats 
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for your edification bis innumerable practical experiences.“ 
In a weak moment you admit him to your advanced course. 
From that day you are no longer lecturer; you are in the 
witness-box under the severe cross-examination of the “ prac- 
tical man." You suggest that the lamp you hold in your 
hand has a resistance of so many ohms, that the motor- 
generator in the laboratory is built in a certain manner, and 
you are immediately interrupted with experiences. Your 
word is sometimes accepted ; if he is in a good humour he is 
willing to concede that it may be so in this case, but the 
way they did it at the works, &c. . . . He is a very great 
trial, is “the practical man." One of this type once 
attempted to dogmatise to me upon the advantages of 
the methods of a workshop where he had had one month in 
a certain testing department, over that which I recom- 
mended. The assurance that I myself had worked as 
under manager for a whole year with that system, in the 
very same place where he had subsequently gone as a pupil 
for a month, had but little effect. Next to “the failure,” 
Bpare me from “ the practical man." 

My types of student are as many and varied as the 
machinery about which I lecture to them. I lay no claim 
to being more clever than the average student; if I am to 
do my day's work properly, I must be infinitely more 
patient. I have tried every method I could think of to 
make them interested in their work. I have deliberately 
cultivated their society at social functions so that I may dis- 
cover where and how the energy which should be put into 
their work is wasted. I have banished the idea of doing 
research work which might lead to promotion, that 
I may take an interest in students’ doings and 
societies; they are invited to bring me their notes, 
ask for references to text books—everything, and yet 
I doubt not but that many of them wonder why I am paid a 
salary, which they think they will command after an ele- 
mentary course under me. Qualifications of the physicist I 
hold none; I may be pardoned for claiming the best college 
training to be obtained in the kingdom, with some years’ 
experience in a responsible position ia a large works, 80 
great an admiration for my profession—electrical engineer- 
ing—that outside of college hours I am loth to talk of it, 
all these things might still be of no avail to meet the 
lecturer’s difficulties. I reluctantly admit that I still turn 


out seme shockingly bad students; though I have closely - 


studied the art of lecturing, following the advice of an exceed- 
ingly clever professor of that subject, I shall always turn out 
bad students. For every man who takes the full course, and 
whom I would feel justified in calling an electrical engineer, 
10 go away whom I would not trust with any responsibility. 
The one good man is a great encouragement, the 10 bad ones 
a crying demand for the immediate action of either the 
Institution or the Board of Trade to make some sort of 
official certificate compulsory for the would-be electrical 
engineer. 

It did not need a special lecturer to produce a Dr. John 
Hopkinson, nor am 1 aware that Lord Kelvin was more 
privileged than any of his contemporaries in the courses 
which he took. Knowledge, which is often the most useful, 
is that which is discovered by the stadent himself. Let him 
remember that, if he take his profession of electrical engi- 
neering seriously, he must be a student all his life. A good 
reader will find a grain of truth in any book—even a text- 
book. The lecturer is always a student, seldom with anyone 
to make his path smooth, his road to knowledge easy. He 
has already experienced, and is even now experiencing, the 
difficulties that all students, elementary and advanced, of so 
great a subject as electrical engineering must meet with. It 
is better, after all, to hammer and forge, by one’s own work, 
oneself into a character, than to be talked into one. 

The lecturer has gone over the ground before the student 
followed the finger-post marked “ Electrical Engineering," 
he can but relate bis own impressions of the road along which 
he, too, probably has met with many difficulties and dis- 
appointments. But if he can teach his men manliness, if he 
can make them earnest studente, if be can use his influence upon 
them (some of them at the most critical period of their life 
from 18 to 24 years of age) to show them that there are 
lessons of life, and of these perseverance is one of the most 
important ; if he can make them deeply interested in one of 
the greatest and highest professions, for its creed is one of 


the altruism and the betterment of human conditions 
of living; if he can produce one such man for every 
hundred ** wasters,” then the work of the lecturer, arduous, 
worrying, and unsatifying though it may be, would yet have 
been effort well spent, labour not quite in vain. 

Lest your student-contributor judge me harshly, I say 
that, frankly, I admit many of his points. I have learnt 
at least one thing from bis article. For that lesson I, 
a lecturer but always a student, thank him most sincerely, 
With him, and with the Editors of this journal, I wish only 
to promote the cause of real technical training ; I wish to 
point out the lecturer’s difficulties, in the hope that possibly 
a panacea may be suggested. 


TESTING, AND OTHER THINGS. 
By N. C. WOODFIN. 


THE art of testing occupies such a large place in electrical 
engineering, that a short inquiry into its meaning and object 


may not be without advantage. 


The many pointa of view, such as testing from the stand- 
point of the manufacturer, owner, operator, consumer, expert, 
&c., may be divided into two classes, those of maker and user, 
in one or other of which the less important from time to 
time appear. 

Installations, machines and instrumentsare tested primarily 

to ascertain their capability or intrinsic value in relation 
to the work which they are designed to accomplish. Next 
in order comes the consideration of efficiency, which includes 
the mechanical efficiency of machines and apparatus in trans- 
forming energy, as the heat of burning coal, into mechanical 
power, or this again into electrical energy, and that after 
transmission into its ultimate useful condition. In the case 
of measuring instruments, for any purpose, these are first 
examined, or tested, to see that they are in working order, 
after which the question of finding their efficiency arises. 
_ The efficiency of an instrument may be taken to mean 
its accuracy; in a very few cases, such as supply meters 
for very small consumers, and high range recording instru- 
ments, notice may be taken of the power consumed in 
working. The two features named, fitness and efficiency, 
are fouud by observation and experiment, thus obtaining 
numerical data and comparing these with standards. 

As it is in this comparison that the desired information is 
revealed, it is of equal importance that the data obtained 
be accurate (this can only be in degree, which must be the 
highest practicable), and that the standards be reliable. 
One is surprised to notice in electrical works how infre- 
quent is the checking of the instruments commonly used, 
against standard values, although a reliable standard for the 
volt unit (which is, perhaps, the most important) is not 
expensive. Simultaneous readings of volts, amperes and 
ohms, appear to be uncommon, yet these can be regarded as 
the only absolutely satisfactory tests, where volt readings 
are taken against a standard cell, and the resistance 
measured on a high-class Wheatstone bridge, the circuit 
being chosen; with convenient values and all temperature 
conditions being carefully noted, notwithstanding that 
all conductors are of such size as will avoid any heating in 
the circuit tested; while the current is measured on a 
balance or other standard recently checked with a volta- 
meter, or whose real rela ion to the true ampere is 
accurately known. 

By the way, workers with older instruments are interested 
to hear that a Cardew voltmeter is among those selected for 
location in the National Physical Laboratory. These volt- 
meters with their large clock dials and bigh accuracy are 
perhaps worthy of more attention ; one firm has recently 
supplied one bundred of them to a certain authority. 

But it is of no use attempting to make measurements for 
finding efficiency until one is assured that a machine or 
apparatus is capable and in a fit condition for work. A 


machine is fit for operation, first of all, when it is clean, and 


next when the instructions provided by the makers have 


a 
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been complied with. Cleanliness includes dryness, for wet 
and dirt often go together. Of cour-e, much apparatus bas 
to work out of doors, exposed to the weatber, and is 
designed accordingly. Still, one would think thut no 
reason why a seini-enclosed motor intended for a joiner’s 
shop or a smithy in a shipyard should be left outside, instead 
of inside a shed, and endure a fortnight's rain before being 
used. It is not right to say that a machine or apparatus 
is incapable because it has broken down through the neglect 
of reasonable prec:utions and treatment. Capability has 
always to be determined by experiment, and this to be sound 
should be made as far as possible in a scientific and 
methodical manner. ‘Tests made in a hurry are like broken 
cist-rns that can hold no water. 

Machinery should always be so placed that what may 
be termed its vital parts are readily accessible. Some four 
years ago a certain marine engine works was supplied 
with an electrical installation, consisting of a three-motor 
crane, a couple of dozen arc lamps and some other items. 
Current was obtained from two steam dynamos of about 
40 LH. P. each, located in the corner of a large erecting 
shop. The switchboard, in a teak frame carrying a 
slate approximately 3 ft. 6 in. x 5 ft, controlled 
about 14 circuits, and was foolishly pluced between the 
two generators close against the wall, making the back 
quite inaccessible without pulling the whole board down. 
The wiring consisted chiefly of unprotected lead-covercd 
paper-insulated cable, the ends of which were often carelessly 
exposed to the weather, and frequently badly sealed. One is 
not surprised to learn that shorts and breakdowns were of 
frequent occurrence, and that finally other hands were 
employed to remodel and renew the installation. It was not 
want of knowledge on the part of the contractor, but con- 
tempt of details and lack of method which brought this 
about. 4 

Since testing is a necessary and important part of the 
manufacture of electrical apparatus, economy or cheapness 
is promoted by paying attention to this in design, that is, by 
go arranging the parts of a machine that testing is easy, both 
during the making and on completion. It is instructive to 
observe how this is brought out in up-to-date machiues and 
apparatus, in contrast with those of earlier times. A certain 
class of indicating wattmeter supplies an illustration. The 
movable systems in early forms of this were most difficult of 
access, but later forms are more easily open to testing ‘and 
examination. One wonders, by the way, that such instru- 
ments are not more used for general testing purposes. They 
could be used as a check on the behaviour of permanent 
uie instruments, in which there is now such great 
aith. 

Perhaps a motor-starting switch provides the appliance 
on whicb the most ingenuity may be expended, either that it 
may be the most securely boxed-in and made impossible of 
repair by any but its maker, who obtains a correspondingly 
diminished sale, or that it may be understood by anyone in 
the least possible time. Plain marking of connections and 
working quantities is of great value, and it may be asked 
why there is not a more general insistence on all kinds «f 
electrical apparatus being plainly marked with the values 
for which they are intended ? l 

The wiring contractor is sometimes a ripner in this respect 
when he removes a maker’s name plate from a machine, 
taking away the figures for its output and uumber ; 
strangers come and have the expense of special test- 
ing in order to find out elementary data which each 
michine may be expected always to bear upon it. Such 
actione, done for the purpose of blinding the eyes of the 
customer, do no one any good, and it may sometimes happen 
that the firm removing the marks itself meets the cost of 
the inconvenience afterwards occasioned. | 

Why cannot all 1leostats be plainly marked with their 
maximum value in ohms—there are scores of cases where 
this would be most useful ? | 


(To he contliucle l.) 


ee mr a a 


Worthing.—The T.C. bas instructed Mr. Monkhouse.. 


to advise on the propose 1 electric tramway from Wurthing to Hove 
Promoted by the B. E. T. Co. ö 


BRITISH ASSOCIATION, BELFAST, 1902. 


GRAPHICAL METHOD OF DETERMINING THE 
DISCHARGE OF A CONDENSER THROUGH A VARIABLE 
BELF-INDUCTION. 


By E. W. Marcuant, Lecturer on Hlectrotechuics at University 
College, Liverpool. 


(Abstract of Paper read before Section A.) 


Tus method is an extension of one described by Dr. Sumpner for 

determining the rise of current in a circuit with a variable self- 

induction, to which a P.D. is suddenly applied. The equation of 

E. M. Fs. in a circuit having a coefficient of self-induction L, capa- 
city c, and resistance R is given by — 

LU TE) 

L dt ^t Rc C 

where i is the instantaneous value of the current, and q represeats 

the quantity of electricity on either plate of the condenser at any 


=, 


Fic. L 


instant, and e is the value of the P.D. applied at the same instant. 
When the discharge is produced by a spark suddenly passing, the 
above equation reduces to— 
| | di . M 0 
L jt +R? o =y 
with the condition that q at time 0 = voc where vo is the P.D. 
between the coatings of the condenser. With an air core induetion 
L is a constant, but with an iron core L is varisble and is approxi- 


d 
mately proportional to uu for a closed iron circuit. Taking the 


H 
sim ple case of L constant first, we may write the above 
; — (s i+ 7 ) 
di E C 
— y "' 


ft. 
q at any instant = Qo — f, idt where Qo = vo C. 


Qo however mu-t be regarded. as n»gative if 4 is positive when the 
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Fie. 2. 


current is flowing iu such a direction as to discharge the condenser, 
aud we have— 


Qo fidt Qo ' 4 dt 

di „ . 

di = ers L = I. — 

R 

P 2. 
At time 0 di CR 
| de I. 
2 
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To draw the discharge curve, let o v be the axis of current, o x 
the axis of time (fig. 1). 


Take on o w a length = 1 0 to the current scale, and on o z a 


length = x = OK, 


| E 

Then the slope of KN = Lt = initial value of 1 
B 

Draw, therefore, a short length o L, from o parallel to K N. 


The problem now is to find the value of at the time corre- 


sponding to xi. The length of o x, should be so chosen that numeri- 
cally o x, in seconds is a simple multiple of R c in seconds. 


7 


For example, let o x, = (Rx C). o x; represents a small time 
interval dt, and.. dt = à R for the small interval we are con- 
sidering. 

Continuing the construction from L, draw a line parallel to o z to 
meet K M (drawn parallel to o v) in u,, cutting oy in N,.. Then 


N NI NO — No- 2 — . 


R C 
Draw the mean ordinate m, mi of the area o Li xi, 
dt 
then [iid = mm x ox; 


but o x; = 4 (R c) from above, so that 
fiat 
0 


dt 
fia 
and NS. NE 


RC 
Subtract from x o, therefore, a length N N; = 4 mi mi. 
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The distance Ni n! = —% — i — [i 


Et „and as before N)! x, 
RC C 


= L, The slope of the line from N; to x 
B 


Qo = „Jui dt 


and is the proper value of E at the time x. 


Draw, therefore, a line, Lı La parallel to x; 11, of such a length 
that x; x; = O xj. Continuing the process and subtracting suc- 
cessively the mean ordinates of the small trapeziums drawn, a curve 
of discharge is obtained. 

To test the accuracy of the method, discharge curves were plotted 


e In this case R appears to be 100 w, not 10 w.—Eps. 


for a condenser of 10 mf. capacity with'a self-induction of one henry 
in series with it, for three different resistances in the circuit. The 
three curves thus drawn are shown in figs. 2,3 and 4, and were found 
to be in very close agreement with the theoretical values. The error 
in determining the time for a complete oscillation did not excedd 
0'5 per cent. The method was next applied to the case of a circuit 
with a variable inductance, the particular example chosen being a 
coil-baving an iron core. 

The first stage in the process was the determination of the self- 
induction of the coil for different values of the current. Having 
obtained a curve showing the relationship between current and self- 
induction, this was plotted on the left hand side of the figure (fig. 5), 


M8 — 16 00 


the curve taking the place of the straight line x x. The construe- 
tion adopted is exactly similar to that described above for a fixed 
self-induction, with the single exception that instead of taking the 
points M, M4, &c., on the straight line k M, they are taken on the 
curve which replaces it. This curve, in the case of iron, is different 
for increasing and decreasing currents on account of the effecta due 
to hysteresis; two curves have therefore to be drawn, the one being 
used while the current is increasing, the other when the current 
begins to diminish. A typical curve of discharge is shown in the 
figure for a condenser of 1 25 mf. capacity, through a coil of small 
self-induction having an iron core. The distortion of the curve due 
to hysteresis is well marked, the rate of decrease of current being 
much more rapid tbau the rate of increase. 

Another effect which is of interest in connection with these 
curves is that the time for a half oscillation of discharge varies very 
considerably with the initial voltage. We should expect, therefore, 
that with a rapidly damped discharge, such as flows through a coil 
similar to that considered, the time for & half oscillation would not 
be constant during the whole time occupied by it; in other words, 
the oscillatory discharge through such a coil would not be 
isochronous. t this is so was first pointed out experimentally in 
a letter to Nature by the author in August, 1900. The actual 
graphically determined figures for three voltages are given below. 


Voltage. Time for half oscillation. 

9,400 29 x 10-5 

2,350 - 5x 10-5 
450 15:2 x 10-5 


The method described in the above paragraphs is not one which 
is confined simply to the solution of the problem under considera. 
tion; it is applicable to the solution of any differential equation of 
the second order, in which the coefficients are known functions of the 
variable quantities. For instance, the determination of the deflec- 
tion of a ballistic galvanometer, in which the needle has started to 
move before the whole of the discharge has passed, is an obvious 
application. 

A more useful application, however, is that to the case of a 
circuit of either fixed or variable induction and with capacity in 
series, to which a P.D. of known wave form is applied. The shape of 
the current wave determined in this way should throw considerable 
light on the sudden rushes of cuirent so often observed when the 
pressure is suddenly applied to such circuits. It is hoped that 
some of these resulte may be worked out and published later. 


TOWN "COUNCILS." 


By A. H. M. 


Onze of the most serious difficulties in the way of progress in 
general and electrical progress in particular, is undoubtedly the 
complacently uninformed attitude adopted by many of those mem- 
bers of the community elected to guide the progress, and look after 
the well being of the town in the capacity of councillors. 

No matter how grave the question at issue, whether it be the 
introduction of a municipal system of electrical tramways, or the 
purchase of a tract of land to form a playground for generations 
unborn (or a refuse pitch, as the case may be), the minds of these 
worthy gentlemen are instantly made up, and their individual 
decisions for or against the scheme are like the law of the Medes 
and Persians—unalterable. They recognise no necessity for 
approaching the measure in an open-minded manner, and of pre- 
facing the consideration of the subject by obtaining reliable data 
and all possible figures relating to the question ; their vote 1s given 


in accordance with the mood of the moment, and their uninformed - 


predilections in the matter. 
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. Thus it is that ratepayers are so often saddled with undertakings 
resulting in a loss instead of the bandsome and rate-reducing profits 
held before tbeir dazzled eyes, which had their true origin in 
the nebulous haze surrounding the brains of the “ councillors.” 

A truly representative type of this claes of “councillor” is the 
“ municipal trams at any price" gentleman, and of these there are 
not a few; when once their fiat has gone forth in favour of muni- 
cipal tramways, no facts or figures will move them. 

it is even doubtful whether the unhiassed and comprehensive 
parliamentary report just issued would cause them to turn a hair; 
they would probably place it hurriedly in the waste-paper basket, 
feeling quite convinced that it was a got-up affair for the sole pur- 
pose of upsetting their pet scheme. | 

One of the pointe wbich these worthies are utterly unable to 
comprehend is, that a private company should be apxious to 
out a tramway scheme, whilst at the eame time avowing that they 
are facing the probability of a loss in working for some time to 
eme. 
With infinite subtlety they will tell you that this is simply a 
piece of “bogey” on the part of the company, and that “it 
won't do.” | l i 

The writer a few days since heard one of these Solomons in judg- 
ment address a most sanguine speech to a number of electors, in 
which he vigorously informed tbem that he would personally 
" guarantee " tbat the tramways would pay eplendidly." It may be 
added that it is not within the writer's knowledge that tbe Solomon 
in question has deposited a sum of money to back up his guarantee 
in this matter. um | 

These gentlemen will not comprehend the fact that this or that 
rompany, with a capital of so many millions sterling, is engaged 
‘in carrying out not one, but a large number of such schemes, some 
of which pay well, others moderately, whilst others may show a 
lors, but that the average profit earned enables them to pay a 
satisfactory dividend to their shareho'ders, and that under such 


circumstances they are justified in carrying out the scheme in ques- 


tion, in the reasonable expectation of earning a profit in time to 
come. The figures published in the report referred to showed clearly 
that, as a whole, such municipal ventures bad so far resulted in a 
loss, and further, that when in the bands of private companies, the 
average dividend paid was extremely moderate. It may be 
imagined that such facta as the above would be sufficient to guide 
the judgment of any ordinary mortal—so they would be—but town 
councillors are not ordinary mortals. 


WASHINGTON, BALTIMORE & ANNAPOLIS 
SINGLE-PHASE RAILWAY.‘ 


Bv B. G. LAMME. 


Tun Washington, Baltimore and Annapolis Railway is a new high- 
speed electric line extending from the suburbs of Washington to 
Baltimore, a distance of about 31 miles, with a branch from 
Annapolis Junction to Annapolis, a distance of about 15 miles. 
The overhead trolley will be used, and schedule speeds of over 40 
wiles per hour are to be attained. .The rcad is to be the scene of 
le first commercial operation of an entirely new system of elcctric 
raction. 

The spezial feature of this system is the use of single-phase alter- 
nating current in generators, transmission liner, trolley car equip- 
ment, and motors. It constitutes a wide departure from present 
types of railway apparatus, and while retaining the best charac- 
teristics of the present standard direct-current motor system, the 
nse of alternating current makes it possible to avoid many of the 
bad features. 

The direct-current railway motor is in all cases a series-wound 
machine. The series motor is normally a variable-field machine, 
and it is this feature which bas adapted the motor especially to 
railway service. Shunt-wound motors bave been tried and 
abandoned. Induction motors do not possess the variable-field 
feature at all, as they are essentially constant-field machines. 

The variable field of the series motor makes it automatically 
adjustable for load and speed conditions. It aleo enables the 
series motor to develop large torques without proportionately 
increased currents, The automatically varying tield is accom- 
panied by corresponding variations in the counter-electromotive 
force of the armatore until the speed can adjust itself to the new 
field conditions, This feature is of great assistance in reducing 
current fluctuations with a small number of steps in the regulating 
rheostat. Any increase in current, as resistance is cut ovt, is accom- 
panied by a momentary increase in the counter. electromotive force, 
thus limiting the current increase to a less value than in the case 
of a constant-field motor. 

Next to the type of motor, the greatest advantage pcssessed by 
the direct-current system lies in the use of a single corrent or 
circuit, thus permitting the use of one. trolley wire. For tbird-rail 
construction, the use of single current is of even greater importance 
than in the case of the overhead trolley. ( 

. Bome of the undesirable features of the direct-current railway 
system should aleo be considered. A nomipally constant voltage is 
Supplied to the car, and speed control is obtained by tbe use of 
resistance in series with tbe motors, with a loss proportional to the 
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voltage taken up by the resistance. By means of the series-parallel 
arrangement, the equivalent of two voltages is obtainable at the 
motor terminals without the use of resistance. Therefore, with 
geries-parallel control, there are two efficient speeds with any given 
torque. For heavy railroad service, where operation for long 
periods at other than full and balf speeds may be necessary, the 
rheostatic loss will be a very serious matter. i 

The controlling devices themselves are aleo a source of tronble. 

Another limitation of the direct-current system is the trolley 
voltage. The maximum permissible trolley voltage is dependent 
upon inherent limitations in the design of motors and controllers. 
The disadvantages of low voltage appear in the extra cost of copper 
and in the difficulty of collecting current. In heavy railroad work 
the current to be handled becomes enormous at usual voltages. A 
2, 400-H P. electric locomotive, for example, will require between 
3,000 and 4,000 amperes at norma] rated power, and probably 6,000 
to 8,000 amperes at times. With the overhead trolley these 
currents are too heavy to be collected in the ordinary manner. It 
is evident that for heavy service a much higher voltage is essential. 

A further disadvantage of the direct-current system is the 
destructive action known as electrolysis. This may not be of great 
importauce in interurban lines, but iu city work its dangers are 
well known. 

From the above statements it is evident that an alternating- 
current railway system should possess the two principal features of 
the direct current system— viz. a single supply circuit and the 
variable-field motor, and to be an improvement upon the direct- 
current system, the alternating current should avoid some of the 
more important disadvantages incident to the present direct- 
current railway apparatus. 

The system must, therefore, be single-phase. The polyphase 
railway system used on 4 few European roads employs three con- 
ductors, and therefore does not meet the above requirement. 

The motor for the alternating-current railway service should have 
the variable-speed characteristics of the series direct-current motor. 
The polyphase motor is not suitable, as it is essentially a constant- 


field machine, and does not possess any true variable-speed 


characteristics. Therefore it lacks both of the good features of the 
direct-current railway system. A new type of motor must therefore 
be furnished, as none of the alternating-current motors in com- 
mercial use is adapted for the speed and torque requirements of 
first-class railway service. 

The direct-current limits of voltage are at once removed, as 
transformers can be used for changing from any desired trolley 
voltage to any convenient motor voltage. Electrolysis troubles 
practically disappear. As transformers can be used, variations in 
supply voltage are easily obtainable. As the motor is assumed to 
have the characteristics of the direct-current series motor, speed 
control without rheostatic lots is practicable when voltage control 
is obtained. This combination, therefore, allows the motor to 
operate at relatively good efficiency at any speed within the range 
of voltage obtained. If the voltage be varied over a sufficiently 
wide range, the speed range may be carried from the maximum 
desired down to zero, and, therefore, down to starting conditions. 
With such an arrangement no rheostat need be used under any con- 
ditions, and the lower the speed at which the motor is operated, 
the less the power required from the line. The least power is 
required at start, as the motor is doing no work, and there is no 
rheostatic loss. The losses at start are only those in the motor and 
transforming apparatus, the total being less than when running at 
full speed with an equal torque. Such a system, therefore, permits 
maximum economy in power consumed by motor and control. 

The use of alter: ating current on the car allows voltage control 
to be obtained in several ways. In one metbod a transformer is 
arranged with a large number of leads carried to a dial or con- 
troller drum. The Stillwell regulator is a well-known example of 
this type of voltage control. This method of regulation is suitable 
fur small equipments with moderate currents to be handled. The 
controller will bé subject to some sparking, as in the case of the 
direct-current apparatus, and therefore becomes less satisfactory as 
the car equipment is increased in capacity — Anothér method of 
control available with altervating current is entirely non-sparking, 
there being no make-and-break contacts. This controller is the so- 
called “induction regulator,” which is a transformer with the 
primary and secondary windings on separate cores. The voltage in 
the secondary winding is varied by shifting its angular position in 
relation to the primary. With this type of voltage controller very 
large currents can be handled, and it is especially suitable for heavy 
equipments, such as locomotives. 

It is thus seen that there is one method of control available with 
alternating current which avoids the inherent troubles of the direct- 
current controller. The induction regulator is primarily a trans- 
former, and all wear and tear is confined to the supports which 
carry the rotor. This ideal type of controller is not applicable to 
tbe poly pbase railway motor, in which speed control can be obtained 
only through rheostatic loss. The polyphase control system is even 
more complicated than the direct-current, as there must te a 
rheostat fur each motor, and two or three circuits in each rheosta’. 
It is thus apparent that, by the use of sit gle phase alternating 
current with au alternating-current motor, having the characteristics 
of the direct-current series motor, the best features of the direct- 
current system can be obtained, and, at the same time, many of its 
disadvantages can be avoided. 

There are several types of single-phase motera which have the 
series characteristics. One type is similar in general construction 
to a direct current motor, but with its magnetic circuit laminated 
throughout, and with such proportions that it can successfully 
commutate alternating current. Such a motor is a plain series 
motor, can be operated on eitber alternating or direct current, 
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and will have the same torque characteristics in either oase. 
Another type of motor is similar in general construction to the 
above, but the circuits are arranged in a different manner. The 
field is connected directly across the supply circuit, with proper 
control appliances in series with it. The armature is short-circuited 
on itself across the brushes, and the brusbes are set at an angle of 
approximately 45° from the ordinary neutral point. The first of 
these two types of motors is the one best adapted for operation in 
large units. 

This is the type of motor which is to be used on the Washington, 
Baltimore & Annapolis Railway. Several motors have been 
built and tested with very satisfactory results, both on the testing 
stand and under a car. The results were so favourable that the 
system was proposed to the Cleveland Engineering Co., repre- 
senting the Washington, Baltimore & Annapolis Railway, and after 
investigation by ita engineers, it was adopted. A description of 
the apparatus to be used on this road will illustrate the system to 
good advantage. 

Single-phase alternating current will be supplied to the car at a 
frequency of 16% cycles per second, or 2,000 alternations per minute. 
The current from the overhead trolley wire is normally fed in by 
one trolley at approximately 1,000 volts. Within the limits of the 
district of Columbia two trolleys are employed, as by Act of Con- 
gress the use of rails as conductors is prohibited in this district, 
presumably on account of electrolysis. In this case, the trouble, of 
course, will not exist, but the contracting company has been unable 
to obtain permission for the grounded circuit. 

The alternating current to the car is carried through a main 
-switch or circuit-breaker onthe car, to an auto-transformer connected 
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a, Auto-transformer; b, Induction regulator; c, Reversing switch; d, Fields 
of motors ; e, Armatures of motors; f, Equalising transformer. 
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between the trolley and the return circuit. At approximately 300 
volta from the ground terminal a lead is brought out from the 
auto-trans former and passes through the regulator to one terminal 
of the motors. For starting and controlling the speed an induction 
regulator is used, with its secondary winding in series with the 
motors. This secondary circuit of the regulator can be made either 
to add to or subtract from the transformer voltage, thus raising or 
lowering the voltage supplied to the motors. The regulator there- 
fore does double duty. The controller for direct-current motors 
merely lowers the voltage supplied to the motors but cannot raise 
it, but an alternating-current regulator can be connected for an 
intermediate voltage, and can either raise or lower the motor voltage. 
In this way the regulator can be made relatively small, as it 
handles only the variable element of the voltage, and the maximum 
voltage in the secondary winding is but half of the total variation 
required. 

In the eqtipments in question, the range of voltage at the motor 
is to be varied approximately 200 volts up to 400 volts, or slightly 
higher. The transformer on the car will supply 315 volts, and the 
secondary circuit of the regulator will be wound to generate slightly 
more than 100 volts when turned to the position of its maximum 
voltage. This voltage of the regulator is about one-fourth of that 
of the motors at full voltage. The regulator can consequently be 
made relatively small, in comparison with the motor capacity of 
the equipment. It has been found unnecessary to use much lower 
than 200 volts in this installation, as this voltage allows a com- 
paratively low running speed, and approximately 200 volta will 
be necessary to start with the required torque. The greater part of 
this voltage is necessary to overcome the electromotive force of 
self-induction in the motor windings, which is dependent upon 
the current through the motor and is independent of the speed of 
the armature. 

There will be four motors of 100 H.P. on each car. The full rated 
voltage of each motor is approximately 220 volta, The motors are 
arranged in two pairs, each consisting of two armatures in series 
and two fields in series, and the two pairs are connected in parallel. 
The motors are connected ently in this manner. Since 
voltage control is used, there is no necessity for series parallel 
operation; as with direct-current motors. To ensure equal voltage 
to the armatures in series, a balancing or equalising action is 
obtained by the use of a small auto-transformer connected 

ently across the two armatures in series, with its middle 

int connected between them. The fields are arranged in two 
pairs, with two fields in series and two pairs in parallel. This, 
therefore, parallels the fields independently of the armatures, 
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which was formerly the practice with direct-current motors. 
It was a defective arrangement with such motors, as equal currents 
in the field did not ensure equal field strengths in the motors, and 
the armatures connected in parallel, therefore, would be operating 
in fields of unequal strength, with unequal armature currents as a 
direct result. With alternating currente in the fields the case is 
different. The voltage across the fields is dependent upon the field 
strengths, and the current supplied to the fields naturally divides 
itself for equal magnetic strengths. The chief advantage in 
paralleling the fields and armatures independently is that one 
reversing switch may serve for the four motors and one balancing 
transformer may be used across the two paire of armatures. The 
ordinary direct-current arrangement of armatures in series with 
their own fields can be used, with a greater number of switches and 
connections. 

The general arrangement of the auto-transformer, regulator, motors, 
&c., is shown in fig. 1. 

The induction regulator or controller resembles an induction 
motor in general appearance and construction. The primary wind- 
ing is placed on the rotor, and the secondary or low voltage wind- 
ing on the stator. The motor also has a second winding which is 
permanently short-circuited on itself. The fonction of this short- 
circuited winding is ta neutralise the self-induction of the secondary 
winding as it passes from the magnetic influence of the primary. 
The regulator is wound for two poles, and therefore ie rotated 
through 180° in producing the full range of voltage for the motors. 
One end of the primary winding of the regulator is connected to 
the trolley, and the other to a point between the regulator and the 


motors. It thus receives a variable voltage as the controller is 


rotated. There are several advantages in this arrangement of the 
primary in this particular case. First, the regulator is worked ata 
higher induction at start, and at lower induction when running, the 
runping position being nsed in these equipments for much longer 


periods than are required for starting. Second, when the motors are 


operating at full voltage the current in the primary of the regulator 
passes through the motors but not through the auto-transformer or 
the secondary of the regulator. This allows considerable reduction 
in the size of the auto-transformer and regulator. 


(To be concluded.) 
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CORRESPONDENCE. 


Tramcar Brakes. 


I have read with much interest the article by Mr. H. B. 
Phillimore in the current number of the ELEOTRICAL 
Review. Having had some fair amount of experience in 
the testing of electric car brakes, I feel that I should like to 
make a few commenteupon this article, and I propose to deal 
with the last paragraph :— 

One portion of the equipment. . . 88 easy as driving 
on the level." 

Mr. Phillimore writes as if there were only one form of 
track brake, more commonly spoken of, perhaps, as the 
slipper brake. I take it that the brake he mentions is of 
the Spencer type. Cars fitted with brakes of this type have 
been repeatedly tested, and an expert driver can apply the 
brake in about 10 seconds, using both hands; 10 seconds is 
much too long an interval. At a speed of, say, 20 miles an 
hour, this would correspond to a space of rather over 290 ft., 
or, say, about 12 car lengths; and this would be traverred 
before retardation commenced. Therefore I agree with 
Mr. Phillimore that, as an emergency brake, it is of no ute. 

I next read the statement, “ also most of the track-brakes 
used in this country will not stop a car on a steep hill.“ 

The Spencer brake, when once applied, will control a car 
very fairly on a hill of 1 in 11. 

There is another form of slipper brake which I have 
repeatedly tested, in which the slipper block is applied 
to the rail by means of compressed air actuating a piston, 
the pressure being intensified by means of a toggle system of 
levers. This brake is, as yet, comparatively a recent intro- 
duction. However, I have seen it advertised in your 
journal, and the agents are Messrs. Estler Bros. 

This brake is applied by the simple motion of an air- 
valve handle, and the motion is performed with the right 
hand, the limits of motion, for full open, being a quarter- 
turn. 

When applied suddenly on a sanded rail on the gradient 
mentioned above, a car of Messrs. Dick, Kerr & Co.'s 
manufacture, 6 ft. wheel-base, double-decked type, weight, 
I suppose, about 8—9 tons, was pulled up in rather under 
two car-lengths, the speed being the maximum attainable 
with a “ full parallel“ start at the top, and about 440 yards 
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of the incline traversed. This brake would not only pull the 
car to a stand as stated, but would hold it stationary for any 
desired (reasonable) length of time. 

I totally disagree with the author’s statement that the 


track-brake should be applied at the top of the hill and left 


alone till the bottom isreached. The slipper which bears on 
the rail should be a wood block, and is usually 15 in. to 
18 in. long. If used in this way the shoes would speedily 
be worn away, and renewal would be necessary either every 
day or every other day, according to the stress of service. 

Managers of tramway systems frequently impose penalties 
on drivers who use their slipper brakes in cases other than 
those of emergency. Metal slippers have been tried, but are 
not nearly as effective as the wood ones, though, of course, 
they are mach more durable. 

All the drivers (not novices of three or four weeks’ 
standing) that I have come across, experience no difficulty 
in descending a hill using the hand brake only, and they 


find they can do this without skidding the wheels, and 


consequent production of flats. Besides, a driver is rendered 
confident by the knowledge that he can always stop in case 
of his hand brake failing him, by means of his air brake 
(when that is fitted to his car). 

Mr. Phillimore’s paper is of great interest, and his remarks 
are very convincing, taking them as a whole. 

I should be glad to see this article followed by others of a 
similar character by other writers. | 

W. Arnold Ogden. 
University College, London, W.C. 
October 11th, 1902. 


[The pneumatic brake in question (Hewitt & Rhodes) was 
described in our issue of November 15th, 1901. We shall 
be glad if other readers who have had practical experience 
with different kinds of car brakes will communicate with us 
on this very important matter.—Eps. ELRO. REv.] 


Double-Current Generators and Rotary Converters. 


In your issue of October 8rd, there appears a very able 
articleon “ Donble-Current Generators and Rotary Converters,” 
by 8. Woodfield. This reviews the best practice on these 
machines, and is worthy of careful reading. There is one 
point I should like to take exception to, however ; the author 
recommends installing the induction regulator on the high 
tension side of the system, whereas I consider that it is 
decidedly preferable to instal it on the low tension side. The 
design of an induction regulator for high voltage involves a 
bulky and expensive piece of upparatus, which also has the 
disadvantage of having poorer constants than one designed 
for low pressure, The right place for an induction regu- 
lator is between the step-down transformer and the rotary, 
and, in actual cases, this is the place in which it will be 


found that it has been installed. 
H. S. Meyer. 


Joule’s Work. : 


I should be much obliged if any of your readers could, 
through the medium of the columns of your valuable paper, 
gives me the names of any works dealing with the resulta 
upon practical work of the quantitative determination by 


Joule of the relation of heat to work. 
Phos. 


Electric Train Lighting. 


_ Noticing an article on the “ Electric Lighting of Trains 
in Germany” in your last issue, I think, perhaps, the follow- 
Ing short description of a system in use in the U.S.A. of 
lighting some heavy overland trains might be of interest 
to some of your readers:— 

The trains to which the following description refers run 
daily between San Francisco and Chicago, covering the 2,835 
miles in about 70 hours; the longest stop made on the run 
is about an hour, the average stops being about 10 or 20 
minutes. The Overland, Limited, is a solid vestibuled train, 
Consisting of two baggage cars, buffet composite car, 

rawing-room sleeping car, compartment observation car, and 
8 car; it is, of course, electrically lighted throughout. 

The generating plant consists of & small direct-coupled 
engine and dynamo placed in the forward baggage car, which 
is next the locomotive, together with a battery of accumu- 


lators and a small switchboard. The engine is fed with 
steam from the locomotive by a flexible coupling, which 
can readily be disconnected and connected when changing 
locomotives; the generating plant runs continuously, except 
during the few minutes occupied in changing engines, when 
it necessarily must be shut down, the lighting being main- 
tained during these few minutes by the battery. The time 
occupied in changing locomotives is so short, and it is done 
80 rarely, that the capacity of the battery can be very small. 

The above system offers several advantages over other 
systems of electric train lighting, especially in the case of 
long runs ; all the electrical plant being together, and being 
easily accessible at all times, can. be kept in good order, and 
as an electrician is always carried, whose only duty is the 
care of the lighting plant, the electric lighting can be made 


most reliable and economical. 
W. P. Burke, | 


Mains. 


Amongst the many ways of running mains, there is one 
method I have not seen yet. It is to lay the mains in 
troughs, as in the case of the solid system, but without any 
filling. This method should be useful for feeders, as the 
mains would not be damaged in the laying in, as they are 
apt to be when they are pulled in. Furthermore, it would 
be possible at a later date, to pull the feeders out and to draw 
in larger ones. It would also be possible to lay the system 
in the first case without any draw-in boxes, but if the 
feeders had to be replaced some years later, draw-in boxes 
could then be fitted. On the other hand, should it happen 
that the feeders did not ever require removing, the cost of the 
draw-in boxes would be saved. 


North Shields, Ocfober 14th, 1902. 


C. Turnbull. 


A SURVEY OF ELECTRICAL PATENTS 
GRANTED IN THE UNITED STATES. 


In a former issue (October 3rd, 1902) we called attention 
to the great labour expended in the United States in con- 
nection with the taking of the Twelfth Census upon the 
collection of information regarding manufactures of that 
country, and we were able to give then a brief abstract of a 
long report upon the electrical industry. In view of the 
current belief in America that much of the industrial pro- 
gress of that country is due to the system of patent law in 
vogue, it is not surprising to find that in this recent thorough 
investigation patents were not forgotten, and we have now 
to notice briefly a report on “Patents in Relation to Manu- 
facturers, prepared by Mr. Story B. Ladd, under the 
direction of Mr. S. N. D. North, chief statistician for manu- 
factures for the Twelfth Census. We are only concerned 
with the electrical patents, and as an abstract of that portion 
has been published by our American contemporary, the 
Western Electrician (of September 13th, 1902), we have not 
hesitated to make use of its good work in what follows. 

The four principal classes of patents are those dealing 
with (1) generation of electricity ; (2) electric lighting ; (2) 
motive power; and (4) electric traction. We shall glance 
at each class in turn, and need only say by way of preface 
that the reader should bear in mind we are only dealing with 
American patents, so that the names attached to particular 
inventions in some cases may not be those usually given for 
the same inventions in this country. | 

Generation of Electricity.—During the period covered by 
the official report, 3,688 patents were issued in this class, 
The earliest patent on the subject (Sonnenburg and Rechten, 
No. 8,843, March 30th, 1852) describes a machine for 
killing whales by electricity ; but within a few years inven- 
tions of a much more practical character began to appear, 
and on August 19th, 1856, Shepard was granted a patent, 
No, 15,596, for an early form of dynamo with permanent 
field magnets, which was used to some extent in later years 
for coast lighting. Ten years later Wilde (patent No. 
59,738, November 18th, 1866), invented a machine inter- 
mediate between those with permanent magnets and those 
with electro-magnets excited by the current generated by the 
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dynamo itself. From that date rapid progress was made, and 
before many years had passed the dynamo had received most 
of the features prominent in it&:present form. The con- 
tinuous armature winding was introduced to the United 
States in the patent of Gramme and d'Ivernois, No. 
120,057, October 17th, 1871. Weston’s patent No. 180,082, 
July 18th, 1876, introduced a multi-polar self-exciting 
dynamo, while the first machine of the modern form with 
consequent poles was patented by Holcombe, No. 184,966, 
December 5th, 1876. Two years later, on October 29th, 
1878, Weston made one step further with patent No. 
209,532 for a machine which, besides having consequent 
poles, had a cylindrical ventilated armature and oentinuous 
winding. Up to this time the field-magnet winding of all 
machines was in series with the load, so that when the 
machine was on open circuit the magnets had no excitation, 
but on July 22nd, 1879, Brush received a patent (No. 
217,677) for a high-resistance winding on the field-magnets 
in shunt across the load, so that excitation was obtained on 
open circuit. In the following year the same inventor 
patented a regulator consisting of a shunt around the field- 
magnets, including a variable resistance (No. 224,511, 
February 17th, 1850). About the same time various modi- 
fications of the armature were introduced in different 
patents, but these need not be specially noticed. A more 
important patent is that of Von Hefner-Alteneck, No. 
234,958, November 9th, 1880, which disclosed a multi- 
polar alternating-current machine having a portion of its 
current commutated and used to excite the magnets, In the 
list for 1882 there appears the name of an inventor who 
takes a high place among the pioneers of electrical engineer- 
ing. This is Van Depcele, who appears on this occasion in 
patent No. 257,990, May 16th, 1880, as the inventor of a 
motor-generator with two armature windings, one taking 
current and driving the machine as a motor, the other there- 
upon acting as a generator. The same inventor in 1890 
introduced the carbon brushes in patent No, 422,265, 
February 25th, 1890. Two years earlier, on February 14th, 
1888, a patent was granted to Eickemeyer for a drum 
armature winding consisting of coils separately wound and 
fixed on the core (No. 377,996). 

Since 1890 there have, of course, been many patents for 
dynamos or improvements therein, but by that year generators 
had received practically all their modern features, and what 
has since been done has been more in the way of perfecting 
details, such as prevention of sparking at commutators, 
and 80 on. 

The number of patents dealing with transformers is, of 
course, considerable, but we need only mention here the 
famous Gaulard and Gibbs invention (No. 351,589, October 
26th, 1886), which led to the practical use of transformers 
in systems of distribution, especially after Rankin Kennedy 
and Stanley had shown how to obtain self-regulation of the 
transformers when connected in parallel across the mains. 

Electric Lijhting, —This is the largest of the four classes 
of patents now under consideration, and contains 5,833 
patents. The art of electric lighting may be said to have 
commenced with the introduction of the incandescent lamp 
by Edison in 1880 (No. 223,898, Janua:y 27th), but before 
that date there were several patents dealing with arc light- 
ing, as, for example, a patent by Brush, No. 212,183, 
February 11th, 1879, for a main and shunt magnetic diffe- 


rential feed for arc lights. The real impetus, however, was. 


given by the incandescent light, and from 1880 progress was 
rapid. Many of the patents are concernec, with the manu- 
facture of these lamps, and in this connection mention may 
be made of Maxim’s patent, No. 405,170, June 11th, 1889, 
for standardising filaments by heating them electrically in 
hydro-carbon vapour. What is known as the three-wire 
system " of distribution is in this country associated with 
the name of John Hopkinson, but in the American list it 
appears under the name of Edison in Patent No. 274,290, 
March 20th, 1883. In a few years after that date electric 
lighting by incandescent lamps had reached a high state of 
perfection, but since then improvements in details have been 
steadily made. Alongside these inventions have come others 
introducing novelties in lighting, departures from the old 
form of incandescent lamp. The most noteworthy of these 
is the Nernst lamp (U. S.A. patents Nos. 628,811, 685,725, 
685,732), a lineal descendant of the old Jablochkoff candle, 
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and based on the fact that certain oxides of the rarer earths 
become electrolytic conductors when heated, the resistance 
decreasing with rise of temperature. In this class of lights 
there are 50 patents. Another new class is represented by 
the Cooper-Hewitt lamp (Patent No. 682,690), which has 
been fully described in former issues of the ELECTRICAL 
Review. In arc lighting there have recently been some 
novelties introduced, such as the Bremer arc lamp (Patents 
Nos. 658,428, 679,877, 679,878, 684,407, 697,439), which 
gives an improved light by the introduction of salts of alkaline 
metals into the carbons. When first tried, this device was 
found to cause flickering of the light; but Bremer discovered 
that the flickering was cured by the addition of still more of 
the alkaline salts to the carbon. 

The list of patents on electric lighting contains several 
inventions for the lighting of trains by power derived from 
the motion of the train. 

Motive Power.—This is the smallest of the four classes, 


and contains 2,081 patents. Most of the development in 


the distribution and use of electricity for motive power is of 
quite recent date, especially in alternate current working. 
The following patents are given as illustrative of the growth 
of this art :— 


Thomson, May 17tb, 1887, No. 363,186 ; 

Tesla, May 1st, 1888, No. 381,968: 

Thomson and Wightman, March 19th, 1889, No 
399,801; 

Zipernowsky and Deri, August 5th, 1890, No. 433, 758; 

Von Dolivo-Dobrowolsky, July 7th. 1891, No. 455,083; 

Siemens, September 5th, 1893, No. 504,630; 

Hunting, February 20th, 1894, No. 514,933 ; 

Scott, June 5th, 1894, No. 521,051. 


As transmission in America is mostly done by overhead 
wires, much attention has been paid by inventors to the per- 
fection of the line and its adjuncts, especially the insulator. 
A method of making high tension insulators in sections, 
which are afterwards secured together by a fusible glaze, is 
patented by Boch, No. 600,475, March 8th, 1898. 

Of recent years there have been many attempts to uie 
* wireless telegraphy " for the transmission of energy for 
motive power, perhaps the best known being Tesla’s adapta- 
tion to the control of torpedo boats (No. 613,809, November 
8th, 1898). 

As regards motors, patents are too numerous to hare 
other than general mention. During the last few years 
many patents have been issued for starting devices (%., 
Burke, No. 611,558, September 27th, 1898), for changing 
motor connections from series to parallel or combinations of 
series and parallel (e.g., Knight, No. 587,142, August 3rd, 
1597), and for other important improvements in practical 
working. Among the modern uses of motors, the electric 
elevator now may perhaps claim to be the most popular, and 
patents in connection with such apparatus are very common. 
As early as 1885 we find in Wheeler's patent (No. 324,621, 
June 23rd, 1885) elevators described having motors 
stationary and automatically controlled by switches on the 
moving car. 

Electric Traction. — Electric railways have not yet 
reached perfection to the same extent as electric lighting, 
and there is still a good field here for inventors. The 
patent lists show that many are ready to devote much 
time and ingenuity to this subject. The art of electric trac- 
tion was practically unknown in 1880, yet this class contains 
2,947 patents. In the early “eighties” we find several 
patents for overhead systems with trailing tro!leys, one to 
Finney (January 2nd, 1883, No. 270,186), having both 
direct and return conductors overhead und using a double 
trolley, and another to the same inventor in the same yeat 
(September 18th, 1883, No. 285,353), showing the ground 
return. Then came the upward spring-pressed trolley w- 
vented by Van Depoele (December 4th, 18388, No. 394,038, 
and January 19th, 1892, No. 467,148). But the overhead 
system did not receive the undivided attention of inventors, 
for almost simultaneously with the above inventions there 
appeared others dealing with conduit systems. Thus in 
1884 (September 23rd, No. 305,731) Knight's patent dis- 
closed a system using an underground conductor with 
slotted conduit, and in the following year another system 
with an underground conductor and contacts projecting 
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“>, above the surface of the iground was patented by Painter 
une 28rd, 1885, No. 820,679). 

Es In rail-bonding Daniels in 1899 took out his patent, 
Vo. 582,849, for a bond made by hot pressure, while in 
1900 McTighe, in patent No. 650,861, protected his pro- 
„ cess for bonding by cold welding. | 
ie Among systems of distribution of current to electric rail- 
".. roads we may notice that of Heilmann (No. 622,466, 
T April 4th, 1899), which provides local generators for 
"separate sections of the track, these generators being them- 
'^'  sge|ves driven from a central power station, and that of 
"^| Westinghouse (No. 645,613, March 20th, 1900), which 
.. | makes use of producer gas as well as of electricity. In this 
at system gas is generated at a central station and distributed 
"| to local stations to run gas engines there, which in turn 
supply the driving power for the electric generators. In the 


ue systems for the running and control of the trains the best 


"i| known is the Sprague multiple-unit system, Patent 

e No, 660,065, October 16th, 1900. 

i) Thisis but a brief outline of four of the most important 

"Sz. classes of electrical patents. In a later number we shall 
continue our survey, considering other branches of the 
electrical industry, such as telegraphy and telephony. 


(To be continued.) 


ud THE CONTINENTAL ELECTRICAL 
INDUSTRY. 


Tug GERMAN CRISIS AFFECTING OTHER COUNTRIES. 


| 
be | THE spirit of enterprise in Germany is not dead, notwithstanding 
| | the crisis through which the electrical industry is passing. During 
the first six months of 1902 four new companies were formed, with 
| a combined capital of £470,500, as compared with five companies 
| and a capital of £197,000 in the corresponding period of 1901. 
Since then, various concerns have been registered, one being the 
I Pfluger Accumulator Co., of Berlin, which has been formed, with a 
" =  epital of £70,000, to acquire the secondary battery business carried 
a in that city by Dr. Pfluger. In this connection, some alarm bas 
„n: been manifested in consequence of the owners of the German lead 
. ore mines and works advocating tbe imposition of a duty on lead 
., ore and lead to the extent of £5 per ton and £7 10s. per ton 
‘cl! - respectively. It is considered that such high duties would cripple 
' the export trade in secondary batteries and cables, but there is little 
| esson for supposing that the native lead producers will secure any 
1 aid from the Government now that the Tariff Bill bas undergone 
., bond reading at the bands of the Committee of the Federal 
U- + Council. Whether the Bill will pass through the Reichstag is, how- 
* ever, quite another matter. ` 
Switzerland has also formulated a new tariff, which proposes 
ie higher duties than those now obtaining, but this mainly affects 
"+ Germany, which does not regard the scheme with favour. The 
. leading Swiss engineering firms and the Association of Swiss Elec- 
: Incal Engineers have appointed a committee to investigate the 
: mestion of electric traction on the railways, M. E. Tissot, of Basle, 
"m eing chairman of the committee. In addition to this, the 
ite | Neubausen Aluminium Co. is now continuing, on a large scale, the 
aperiments which were started a short time ago, with the object of 
“tracting steel direct from ore or old iron. The company has 
re ^| Scared a license to work the process from M. Heroult, the French 
nee a and the trials are being conducted at the Rheinfelden 
1 " TEUTONIC COMPANIES. 
a 9 sévere check experienced a year ago by the Helios Co., of 
zu Cologne, which has an ordinary share cita] “of £1,000,000, and 
av: | Mond issue amounting to £770,500, became accentuated during the 
"E isis year ended June 30th last. Having paid dividends of 
s 3 cent. in 1896, 11 per cent. in 1897 and 1898, and 7 per cent. 
os E , the company closed the year 1900—1901 with a deficit of 
X 5 1920, after having absorbed a large portion of the reserve fund, 
Ml Bin 1 1901—1902 the debit balance bas been increased to no 
T ber been 1 so that nearly one-half of the share capital has 
e as cece The heavy loss of £197,334 is accounted for, among 
„ dere M8 by the necessity for writing off £112,600 for the 
P elde bes of investments, syndicate business and bad debts; 
ben pai „ on foreign organisation, £19,184 has 
| piod paar interest and for discounting, and £25,553 as 
27 [mos profits fro es. It appears from the company ’s report that the 
„den fell to 51 manufacturing and sales, which in the previous 
“ys. penses deri 197 rose to £42,540 last year, whilst the general 
^ | T report states in the same period from £51,318 to £36,576. 
ni”. ton were necem a AE to increased competition greater exer- 
„ In maintainin ci uring the year, but the company succeeded 
2 Breeding „E 2e activity of the works at least at the level of the 
ae ndis M ear, although mostly at depressed prices and cor- 
d yrs d ey Profits. According to the opinion of customers 
8 of the Düsseldorf Exhibition, confidence in the 
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technical capabilities of the undertaking has been restored, but the 
directors point out that in order to be successful the financial 
capacity must also be placed beyond question, and with this object 
in view they propose that the company should disassociate 
itself from investment and allied business, and limit its 
operations solely to tbat of a manufacturing firm. Too much space 
would be occupied in detailing the somewhat complicated scheme 
of re-organisation of the company's finances, as suggested by the 
directors. It will, however, suffice to say that the plan consists in 
an exchange of shares with the company's trust—the Company for 
Electrical Investments, of Cologne—the reduction of a large portion 
of the ordinary sbares in the ratio of 4 to 1, the conversion of other 
ordinary into preference sbares upon which additional payments 
are to be made, the issue of further preference capital and a reduction 
in the amount of the bonds. If this drastic scheme is carried into 
effect in its entirety, the deficit would be wiped out and the com- 
pany have £200,000 available in cash; the capital would then 


amount to £625,000 in preference shares, and £140,000 in ordinary 


* shares, together with a bond debt of £587,000. 

The shareholders in the German Cable Works Co., of Berlin and 
Rummelsburg, were informed at the recent annual meeting that the 
position of business is suffering from the unfavourable conditione 
still existing, but that the future is looked forward to hopefully, as 
the undertaking is working more advantageously. The report 
adopted by the meeting shows that a loss of £6,450 was incurred 
during 1901-1902, as compared with a working profit of £33,258 in 
the previous year, when a dividend was paid at the rate of 4 per 
cent. out of the net profits of £4,682. After absorbing the reserve 
fund and providing for depreciation, the accounts for the past year 
close with a deficit amounting to £6,640. The report attributes the 
loes to the unexpected and heavy fall in the prices of materials, the 
reduction in the stock of manufacturcs and the downward move- 
ment in sale prices owing to the large diminution in the demand. 
It is pointed out that the consumption of cables throughout 
Germany during the year was only one-tbird of the quantity 
obtaining in the preceding 12 months, but that if there is no repeti- 
tion of the variation in the prices of materials, a gradual improve- 
ment in the cable industry may be expected to take place. 

The Mannheim enterprise of Brown, Boveri & Co. is the German 
branch of the parent establishment at Baden, Switzerland, and 
similarly to the latter, it has suffered from the depression in prices 
during 1901, and at the same time has incurred additional expenses 
by the opening of officcs in various large towns. Having a nominal 
capital of £300,000, of which one-half has been paid, the Mann- 
heim Co. only realised a net profit of £6,263 during 1901—1902, as 
compared with £17,040 in the preceding year. It is proposed to 
distribute 4 per cent. for the year, being a decline to the extent of 
6 per cent. The company has become interested in the Turbinia 
(Parsons Patents) Co. for the promotion of the Parsons turbine in 
Germany for use on ships. The number of workmen employed has 
been gradually reduced since the winter, and shorter ehifts have also 
been temporarily introduced. 

The Rheydt Cable Works Co., of Rheydt, isin the bappy position 
of baving made substantial progress during 1901—1902, inasmuch 
as it has been able to increase the dividend of 8 per cent., which 
was distributed in the previous year, to 10 per cent. on the higher 
capital of £58,000. It appears from tbe report of the directors that 
all departments were employed during the year, and besides making 
further extensions, tbe power plant was doubled. The net profits 
amounted to £8,750, as compared with £6,513. "The report charac- 
terises the results as corresponding to expectations, and it expresses 
the hope that, notwithstanding the difficult course of business, an 
equally favourable return will be possible for the present year. 

The Telephone (Berliner) Works Co., of Hanover, has just held 
an extraordinary meeting, when a resolution was adopted deciding 
to increase the share capital from £75,000 to £100,000. It appears 
from statements made to the shareholders that although the final 
figures concerning the year 1901—1902 are not yet available, the 
provisional results show tbat tbe directors will be unable to recom- 
mend any dividend for the year. This unsatisfactory position, 
which compares with a 9 per cent. distribution for 1900—1901, is 
attributed partly to a diminution in the income and partly to dircct 
losses incurred by the foreign branch. It is considered indispensable 
in the interests of the further development of the undertaking and 
the severity of competition due to tbe unfavoorable situation of 
trade that new markets should be opened up, and the considerable 
expense devoted to this purpcse during the past year has been 

keenly experienced, whilt benefts will only be derived therefrom 
in future years. The directcrs are therefore of opinion that the 
unsatisfactory results may be regarded ag exceptional, and this view 
is said to be confirmel by the trading results during the past few 
months. 
Swiss AND RUSsIAN COMPANIES. 


The shareholders of Brown, Boveri & Co., of Baden, which 
share capital of £500,000, and a loan debt of £60,000, ha 1125 
approved the accounts for the year 1901—1902. Apparently 
influenced by the reaction in the Continental industry in general 
the undertaking shows a considerable decline as compared with the 
preceding year. The accounts reveal gross profits amounting to 
£118,328, as against £166,031 in 1900—1901. It should be noted 
that the greater portion of the former sum arises from manufacturing 
operations, only about £7,000 accruing from investments and 
participations, which have only yielded an average of 2'4 per cent 
Among these enterprises may be mentioned the Brown-Boveri 'o., 
of Mannheim, whose dividend has fallen from 10 per cent. to 4 per 
cent., whilst the Motor Co., of Baden, which distributed 6 per ceni 
for 1900, hss been unable to pay any dividend for the year. The 
net profits reach £29,046, as compared with £90,840 in the previous 
year, and the dividend amounts to 5 per cent, as against 16 per 
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cent. This remarkable diminution is explained by the fact that 
prices have receded to such a level that contracts in the electrical 
industry must almost be carried out a loss, and the essential cause of 
the company being able to realise a profit at all lay in the possession 
of orders of long standing, which were completed during the year 
under consideration. Apart from various large installations 
executed or still in hand, the company has been very successful in 
the new branch of steam turbine construction from the contract 
point of view, although positive financial results have not yet been 
attained. So far, however, 17 steam turbines and dynamos of a 
total of 20,120 H.P. have been delivered, one being of 5,000 K. P. for 
the Frankfort station, and a second of 8,000 m.». for Milan. The 
report of the directors states that it is at present impossible to form 
any opinion as to the future of the electrical industry, but that 
from the purely manufacturing standpoint the current year must be 
less favourable than the past 12 months. 

The Swiss Co. for Electrical Industry, of Basle, which is inti- 
mately associated with the Siemens & Haleke Co., of Berlin, is an 
investment undertaking for Switzerland, although most of ita 
participations are in neighbouring countries. It bas a nominal 
share capital of £800,000, of which about one-half has now been 
called up, and a large issue of bonds, necessitating the payment of 
£48,000 per annum as interest. As might be expected, there was 
little inducement during 1901 for the company to engage in new 
enterprises, in consequence of the general situation of affairs, 
whilst, at the same time, the conditions were unfavourable for a 
realisation of portfolio securities. As a result, the operations of 
.the company were restricted to the development of the undertakings 
in which it is interested, but even this policy has not, apparently, 
improved the position. The company’s report indicates a gross 
profit of £55,228, as compared with £59,741, and after deducting 
the interest on bonds and expenditure, there remains a net profit of 
£4,013, as against £7,203. It has, therefore, been impossible to pay 
any dividend on the ordinary shares, although 4 per cent. was 
distributed on a less amount of capital for 1900. In addition to 
being interested in Russian, Italian, German and French under- 
takings, the company is a shareholder in the Mexican Electric 
Works, Ltd., of London. 

The report of the Motor Company for Applied Electricity, of 
Baden, which stands in close relation to the Brown-Boveri Co., 
states that with the exception of electrical undertakings situated in 
large towns, those in other places yielded scarcely any gratifying 
results for 1901. "The consequence has been the manifestation of 
reserve in the promotion of new enterprises, and the company's 
operations have been mainly limited to the working of the under- 
takings in which it is interested. Apart from the share capital of 
£340,000, the bond issue has been increased from £240,000 to 
£320,000, and after meeting the interest pay ments on the bonds and 
providing for expenses and depreciation, the net profit amounts to 
£2,695, as against £14,730 in 1900. The balance does not allow of 
the payment of a dividend, whereas a distribution at the rate of 
6 per cent. was made for the preceding 12 montbs. The 
greater portion of the company's capital is invested in its own 
installations. 

The experience of foreign electrical companies in Russia has 
been 8imilar in a large measure to that of iron and steel enterprises 
inaugurated with the financial assistance of other countries. The 
St. Petersburg Co. for Electrical Enterprises, which was formed 
over two years ago by the Helios Co., of Cologne, and its financial 
group with a capital of 6,000,000 roubles, which declared a 
dividend of 2 per cent. for the first year, has been compelled to 
pass any distribution for 1901-1902. According to thé company’s 
accounts, the gross receipts ad vanced from 669,858 roubles in 1900- 
1901 to 702,418 roubles last year, but the expenditure increased 
from 355,142 roubles to 667,511 roubles, thus leaving a net profit of 
only 34,907 roubles. It has been proposed to make an issue of 
obligations, but circumstances have not proved favourable to the 
projected bonds being offered for subscription down to the present 
time. 

The General Electricity Co., of St. Petersburg, which was pro- 
moted by the Allgemeine Elektricitäts Gesellschaft, of Berlin, in 
1898, with a capital of 1,000,000 roubles, has closed the year 1901 
with a net profit of 27,954 roubles, as against 144,831 roubles. There 
has, therefore, not been any distribution on the share capital for 
the year, whereas 10 per cent. was paid for the previous 12 months. 
The Westinghouse Co., of St. Petersburg, which during the past 
year increased its share capital from 2,000,000 roubles to 3,000,000 
roubles, has been able to declare a dividend of 20 per cent. on the 
original capital, and 10 per cent. on tho new capital for 1901. This 
is the first distribution since the formation of the company in 1898. 
With regard to the position of supply companies, the St. Peters- 
burg Co. for electric lighting from 1886 has been able to increase 
its dividend of 1 per cent. to 14 per cent. for 1901, whilst the 
Moscow Central Electricity Co. (a Belgian concern) has been unable 
to make any distribution for the past two years. 


BUSINESS NOTES. 


Packages for Abroad.— Messrs. Neale & Wilkinson, of 
32, St. Mary Axe, E.C., have issued a revised A.B.C. tariff of rates 
and information usefal to those who have occasion to send packages 
abroad. The cost of conveyance to almost any part of the world is 
showa, and in the cases of South Africa, India, Australia and other 
places, the rates are cheaper than parcel post without any limits as 
to size and weight. 


Electrical Wares Experted, 
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Foreign Goods Transhipped. 
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Consular Notes.—Russia.—The town of Nicolaief is 
now lit by electricity from a central power station built for the 
municipality under special contract. This, remarks Vice-Consul 
Woodhouse, is a welcome change after the semi-obscurity of the 
petroleum lamps. There is talk, he states, of the Belgian Tramwsy 
Co. substituting electric for horse traction. Nothing was settled, 
however, at the time of writing, as the municipality and the com- 
pany were still discussing terms. 

France.—In a report on the chemical and metal industries of the 
consular district of Lyons, Consul Liddell states that in Lyons the 
electric motor has in many factories replaced steam, gas and 
petroleum engines, and, consequently, caused a diminution in the 
manufacture of the latter, but the manufacture of dynamos and 
other machinery for the transmission of electric power has greatly 
increased. There has been, he remarks, some break in the establish- 
ment of electric factories in the Alpine districts, but it is believed 
that there is a future in store for these factories. Motor-power si 
a cheap rate would create in Lyons and neighbourhood flourishing 
industries. The development of telegraphs and telephones, and 
the proposed extension of cables to French colonies is of interest to 
Lyons, as being one of the chief centres of manufacture. In regard 
to chemical industries, he expresses the opinion that if electrolytt 
were to become general it would cause a revolution in many of the 
industries, and Lyons, on account of ite reserve of hydraulic force 
from the Alps, should become the centre of the new industry. 
Reporting on the mining industry of the basin of the Loire, 
Mr. Liddell refers to the electric improvements which 
has been inaugurated. Electric plants have been introduced into 
many pite. For example, the Péronniére Co. experimented success 
fully with a system of electric boring for soft strata; the Firminy 
Co, erected a 40-H.P. electric station to supply the pump at the 
Monterrad Pit with a current of 1,000 volts; the Montrambert Co. 
commenced building a central electric station to supply the pits 
with electric light and motor power; the company of the Mines de 
la Loire introduced, in the gallery running from the Loire Mine to 
the Rambaud Pit, traction by electric locomotives on the trolley 
system; the Péronniére Mining Co. further began building a large | 
electric station, furnished with three dynamos of 300 mr. each, 
giving a current of 3,000 volts to the electric pump at the Piney Pit 
to the ventilator at the St. Marcellin Mine, and the screening yard 
at the Couchoud Pit ; and for blasting charges electricity is more and 
more used. 


Assessment of Electrical Works.— In conjunction: 
with other large firms affected, Messrs. Crompton & Co., Ltd., ele» 
trical engineers, of the Arc Works, Chelmsford, have protest 
against the action of the Union Assessment Committee in makisg 
an alarming increase in the rateable value of their premises. a 
increase of Messrs. Crompton & Co.’s works is from £825 to £2,5% 
In a representation to the Assessment Committee, the firms p 
out that the increases are a serious injfistioe to the outer tA 
local manufacturers, and will tend to cripple the industries of 
town. 


Motor Starters.—Mesars. Monte Callow & Co., : 
Broadway, Ludgate Hill, who are bandling the Perfecta m 
starter, inform us that they have secured the contract for 
starters at Messrs. Cammell's Works. 


N 


; 


Trade Announcements.—Mesers. F. W. Smith & Co., 
Ltd. electrical and mechanical engineers, have recently removed 
their Manchester offices to larger premises at Nos. 181 and 183, 
Chapel Street, Salford. 


The offices of the British and South African Export Gazette have 


been removed from 117 and 118, Leadenhall Street, to 33 and 33, 
Eastcheap, E.C. 

Mr. John Whitelaw bas started business at 154, Duncan Street, 
Edinburgh, as an electrical engineer, and will make a speciality of 
electrical repairs, particularly those relating to generators, motors, 
arc lamps, switches and resistances. 

Mr. H. Bailey informs us that he is about to start in business at 
52 and 54, Blackburn Road, Accrington, as electrical engineer and 
contractor, and would be glad to receive catalogues from the trade. 
Mr. Bailey bas been for four years with Mr. Giles, borough electrical 
engineer, Blackburn. 

In view of the prospective increase of heavy traction work in 
the future, the British Thomson-Houston Co., Ltd., of Rugby, 
has organised a “heavy traction” department. Mr. A. H. Walton, 


in addition to his other duties, bas been appointed manager of this 


department, with beadquarters in London; his lerge experience 
and success in installing some of the heavy electric traction 
schemes in the United Kingdom well fit him for this 
position. 

Mr. Arthur Jacob has been appointed general manager of the 
British Schuckert Electric Co., Ltd., and his address will in future 
be Clun Honse, Surrey Street, Strand, London, W.C. 

Messers. Moesch & Schmidt are now representing the interests 
in the United Kingdom of the Société Hollando-Belge l'Industrie 
Electrique, who manufacture all types of electrical machinery, and 
whose speciality is the well-known Thury system for transmission 
of power by high pressure continuous current. 


Catalogues.—MeEssrs. MackriEs, LTD., of Caversham 
Road, Reading, are issuing lists of their pulleys and friction 
clutches. 

Mrssss. DBE & GonHAM, LTD., who are the sole agents for 
the Jandus Arc Lamp and Electric Co., Ltd., have just brought out 
an October, 1902, catalogue describing the principal features of the 
Jandus lamps which are very extensively used for public and interior 


lighting in all parts of the country. Prices are given of complete 


lamps and also of parts therefor. There are lists given of many 
authorities who are daily using the Jandus lamps, and many 
excellent testimonials. The list is handy in form, and is well illus- 
trated and set out. The trade can obtain copies on application. 

We have received from the HowaARD Conpurt Co, Lrp., of 
Trafford Park, a specimen card that they are issuing concerning the 
use of their aspbalte solid system, more especially for services. It 
give the most suitable stock, sizes and prices, also an idea of the 
quantities of bitumen and asphaltic concrete required; as it gives 
these details at a glance it is calculated to save engineers and mains 
superintendents the trouble of wading through catalogues. 

Messrs. R. W. BLACKWELL & Co., Lro., have forwarded to us a 
copy of “Switchboard Practice,” which is a publication issued by 
the Cutter Co., of Philadelphia, the manufacturers of the well- 
known I. T. E. circuit-breakers, for whom they act as sole European 
selling agents. They have also sent us a number of loose sheets 
illustrating special types of instruments which have been con- 
structed af different periods. Among other noticeable things 
in the catalogue is fig. No. 29, which shows a special booster 
circuit-breaker, four of which are at present in operation in a big 
electric power station, they being instrumente specially designed for 
the work. It will also be of special interest to our readers to know 
that on page 80 there appears an illustration of a circuit breaker 
built up to 10,000 amperes capacity. 

A new booklet bas been issued by the ScHATTNER ELECTBICIT 
Murzng Co., on." the cost of production and sale price of electrical 
energy." It discusses the maximum demand indicator, and gives 
an illustrated account of the Atkinson-Schattner instrument. 

À new price list of india-rubber goods for mechanical, engineering 
and scientific purposes bas been issued by the NoBTH BRITISH 
Russer Co., LrD., of Edinburgh. 


The G.E.C. Fire.—In the City of London Court on 
Monday, six claims for compensation were adjudicated upon against 
the General Electric Co. (1900), Ltd., 71, Queen Victoria Street, at 
tbe instance of girls who were injured in the Queen Victoria Street 
fire. Mr. Morley, who appeared for all the claimants, explained, 
says the Times, that the actions were brought under the Workmen’s 
Compensation Act. The girls were on the fourth floor of, the 
building when the fire occurred, and they bad to jump to the 

ound to save their lives. They suffered from shock and other 
Injuries, and the company had now agreed to compensate the girls 
by paying £150 to each of them. They were 14 to 16 years of age, 
and they had gone back to work; but they were entitled to 
damages under the Act. In each case the parents had already 
received £10 from a fund which was raised; and it was now asked 
that the Court might award a sum out of the £150 for each girl's 
benefit. Judge Rentoul said that each girl'e parent would have £10 
to defray the expense which had been occasioned to him, and the 
balance of £140 would be invested by the Court until the girle were 
21 years of age, the interest in the meantime to be paid for the 
benefit of the girls themselves. 


Electric Power in Shipyards.—Mesers. Harland and 
Wolff, Belfast, are at present putting down considerable plant for 
lighting and power purposes. Messrs. The Fairfcld Shipbuilding 
and Engineering Co., Govan, are also putting down exten- 
sive power plant, and they are adding an electrical department 
to their shipyard, so as to undertake the completion of all ships by 
their own staff. 
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The “Supra” Brush-Holder.— This new brush- 
holder, which we illustrate below, is made by Mons. L. Boudreaux, 
of Paris, and is sold in this country by Messrs. D. Santoni & Co., 
Ltd., of 22, Goswell Road, E.C. It is made up of two independent 
steel parts, one inserted in the other; one is tightly fixed by means 
of a split ring on the rod supporting the brush-holder, the other, by 
means of rings, freely oscillates round this rod. The former 
carries at its opposite extremity a tension spring which is con- 
nected with the latter ; thisspring presses the brushesradially upon the 
commutator. The second part, constituting the brush-holder proper, 


is composed of two pieces, which together form a gripper between 

the jaws of which the carbon brush is tightly held by means of a 
second spring, as shown in the illustration. The powerful grip 
exercised by means of the great leverage obtained ensures intimate 
contact between the brush and the flexible copper conductor, 
which conveys the current to the brush-holder carrier. The use of 
steel enables the parts to be made light and strong, so that the brush 
easily follows irregularities of the commutator surface, and the spring 
pressure is exercised in the most effective manner. 


For Sale,.—Messrs. P. Huddleston & Co., of 72, Fins- 


bury Pavement, E.C., will sell by auction on Thursday, October 
23rd, at Raikes Hall, Blackpool, electrical plant including dynamo, 
accumulators, arc lamps, &c.; and at the Pier, Southend-on-Sea, on 
October 30th, the electric generating plant used for running the 
Pier tramways and lighting the Pier. For further particulars see 
our advertisement pages this week. 


Dissolution.—Messrs. A. F. Lord and A. E. Torrie 


(Lord & Shand, electrical engineers, Plymouth) have dissolved 
partnership. 


Books Received.—* Fire Tests with Doors Composed 


of Deal and Uralite,” No. 67. London: The British Fire Pre- 
vention Committee, 1902. 2s. 6d. net. 


“The Mechanical World Pocket Diary and Year Book for 1903." 


Manchester: Emmott & Co., Ltd. 6d. net. 


Brighton Exhibition.— In our brief notice of this 


Exhibition last week, we omitted to mention that Mr. G. Braulik is 
lighting up the large stall of Messrs. J. H. Holmes & Co. with his 
16-hour arc lamps and also Flame lamps. 


The plant exhibited by Messrs. D. Bruce Peebles & Co. 


includes three polyphase induction motors of their completely 
protected type, the outputs varying from 37 H.P. to 1 H..; also six 
standard multipolar protected-type motors varying from 30 to 3 H.P. 
The particular feature in all of the above machines is their sound 
mechanical construction, particular attention being paid to lubrica- 
tion and bearings, to allow of the motors running continuously on 
load without heating. The electrical construction is also carefully 
designed. In the case of the continuous-current motors, these will 
run absolutely sparklessly at all loads up to 25 per cent. overload. 
In the case of the induction motors, particular care is taken in the 
design to obviate beating due to eddy currents, careful lamination 
of the stator and rotor cores being a special feature. The rest of the 
plant exhibited consists of one of the firm's standard protected-ty pe 
motors of 5 B. H. p. directly coupled to one of Messrs. Gwynne's twin 
series pumps; also one of their standard battery-boosters, con- 
aisting of two P.P.P. open-type machines directly coupled together 
on a combination bedplate, and running at a speed of 1,000 revo- 
lutions per minute, the motor being wound for 100 volts, and 
the generator having an output of 200 amperes at 12 volts. 


Exhibition Notice—We have received a prospectus 


regarding the International Emgineering, Machinery, Hardware 
and Allied Trades Exhibition, which will be held at the Crystal 
Palace in the Spring of next year. In the list of patrons of this 
Exhibition we notice the name of Lord Kelvin and many other 
important personages connected with the Engineering and Allied 
Trades The Exhibition will open on March 2nd and close on May 
31st. Plans and full particulars can be obtained from the Organia. 
ing Commissioner of the Exhibition, Crystal Palace, Sydenham. 


Electric Mail Vans.—We are informed that the success 


attending the recent trials, made by the Postal Authorities in the 
E.C. district with the Oppermann patent electrical mail van, 
has induced them to further test the suitability of this ty pe of motor 
van on another and more difficult route. The one chosen for the 


recent trials, which commenced on Tuesday, was in the Battersea 
istrict. 
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Deed of Assignment.—All claims against the estate of 
J oseph Hamer, electrical engineer, of 3 and 4, Horton Street, 
Halifax, who has executed a deed of assignment, must be sent to 
the trustee, Mr. Jonathan Ingham Learoyd, of the Lancashire and 
Yorkshire Bank Chambers, Halifax, by October 25th. 


Honduras.—The U.S. Consul at Puerto Cortez reports, 
under date of September lst last, that manufacturers of electric 
supplies and of material for waterworks may find an opening to sell 
their goods to the industrial company recently organised at Ceiba. 


ELECTRIO LIGHT AND POWER NOTES. 


Ashford (Kent).—The U.D.C. has decided not to post- 


pone the electric light question, but to interview certain firms 
recommended by Mr. Medhurst as to terms for carrying out the 
scheme. 


Ashton-under-Lyne.—The local Plumbers’ Society has 
renewed its protest against the Corporation employing members of 
the electricity staff in making joints in the cables, instead of the 
work being executed by recognised plumbers. The T.C. has 
decided not to entertain the request that only plumbers shall 
execute the work in future. ` 


Brighton.—The Electric Lighting Committee has recom- 
mended the T.C. to insert in its Bill a clause authorising the Cor- 
poration to supply current for lighting to the following places 
outside the borough :—Rottingdean, Ovingdean, Patcham, Falmer, 
Haugleton, Old Shoreham, New Shoreham, Kingston-by-Sea, South- 
wick, Aldrington, Lancing, and West Blatchington. 

On the advice of the electrical engineer (Mr. J. Christie), the 
T.C. has been recommended to improve the lighting of the 
Aquarium entrance by a scheme outlining the structure, and 
the points of the building, with electric lamps. From 400 to 450 
lamps will be required at an outlay of £375, and the light will cost 
2d. per unit, or 28. 6d. per hour. 


Brixham.—The U.D.C. has decided to enter into an 
agreement with Messrs. Crompton & Co. whereby the Council shall 
obtain a prov. order, and Crompton & Co. will carry out and work 
the electric light undertaking, refund the cost of the order and rent 
the same. The Council is to have the option of purchase at stated 
periods, on stated terms. The company undertake to wire houses 
free, to carry out the work within two years, and to supply energy 
for private lighting at not more than 7d. per B. of T. unit for the 
first hour, and 3d. afterwards. For cooking and heating purposes 
the price is not to exceed 3d. per unit, for public lighting 3d., and 
for public offices 44d. | 


Camborne.—The U.D.C. has asked the local electric 
lighting company to quote terms for lighting the town by 
electricity. 


Cleckheaton.—The L.G.B. has sanctioned a further 
loan of £6,000 for electricity purposes. 


Coalville.—Messrs. Baker, Lees & Co. have intimated 
to the U.D.C. their intention to apply for a prov. order to supply 
the district. 


crewe.— Electricity is being utilised for driving the 
machinery at the large clothing works at Crewe, in place of steam. 


Devonport.— The Admiralty has informed the T. C. that 
a comprehensive scheme is being prepared for supplying electric 
light and power from a station in the Dockyard. 


Dorking.—On the advice of Mr. Trentham, the U.D.C. 
has decided to apply to the L.G.B. for a loan of £20,000 for the 
purpose of establishing electricity works. The Parliamentary 
agents to the Leatherbead Electricity Co., Ltd., have written to 
the L. d. B., stating that they intend to apply to the B. of T. to 
cancel the E.L. order of 1897, and suggesting tbat, having regard 
to the financial aspect of the question, the L.G.B. should not enter- 
tain the application for the loan. The Council has decided to 
inform the L.G.B. that any such application to the B. of T. will be 
strongly opposed, as under a contract with Edmundson's Corpora- 
tion it is incurring practically no risk. 


Dundalk.— The electric tram and lighting scbeme has 
been revived. The Council last week bad a letter from the Dublin 
syndicate (Mesers. Ryan, Porte and Liller) asking the Council to 
apply for an extension of its powers (which expire in November), 
and offering to lodge £400 to meet the expenses of obtaining the 
lighting order on condition that the Council transfers it to them. 
The Council decided to accept this offer. 


Fareham.—The U.D.C. has decided that in future a 
fixed sum of £655 per annum shall be charged for lighting the 
streets with electricity. 


Faversham.—The Kent Electric Power Distribution 
Co. has submitted to the T.C., which has applied for a loan 
for electric lighting purposes, an offer to supply the Council with 
electricity within a year. The Council has referred the matter to 
its engineers. 


Finchley.— The local company is pushing on with its 
work and is booking up orders rapidly. Notwithstanding the 
recent decisions in the High Courts, the averhead conductors are 
carried across two public highways, Regent's Park and Cyprus 
-Roads, and the company is seeking to obtain consent from Hendon 
U.D.C. to allow it to carry conductors across two bridges over the 
Brent. It is unlikely the Council will give the consent asked for. 


Glasgow.—Late on Wednesday evening last week a total 
interruption of the electricity supply took place in Bothwell Street. 
The current was cut off at 10.30 p.m., and was not restored till 
about two hours later. The district is supplied from the old 
Waterloo Street station at 200 volts. 


Handsworth.—The B. of T. has called the attention of 
the U.D.C. to the fact that nothing appears to have been done with 
regard to the electric lighting order obtained in 1899. It was 
decided to reply that the Council had purchased the site for the 
works, and it hoped before long to have plans and specifications pre- 
pared for a generating station. l 


Hendon.—The B. of T. has written to the U.D.C. 
stating that it will postpone the consideration of the revocation of 
the prov. order until the end of the year. The U.D.C. has received 
tenders for the sale of the order from the National Electric Wiring 
Co. and from Messrs. Crompton & Co., Ltd. No decision has been 
come to, and it is understood that an electrical expert will be called 
in to advise in the matter. 


Horsham.—The U.D.C. on October 8th decided to 
apply to the L.G.B. for a loan of £9,500 for electric lighting 
purposes. 


Hucknall Torkard.—The E.L. Committee of the 
U.D.C. has had under consideration the question of supplying the 
electric light in the district, and has interviewed Mesars. Ford and 
Barker, representing the Notts. and Derbyshire Electric Power Co. 
The company is erecting a power station at Ilkeston, and hopes to 
be able to supply Hucknall about the middle of next year. 


Ingleton,—The P.C. has accepted the tender of the local 


electric light and power company at £55 16s. 7d. for lighting the 
atreets with electricity for the winter. 


Italy.—An interesting electrical installation is at present | 


in course of realisation, which will permit, when completed, a new 
and important distribution of electric energy at Turin. At the foot 


of Mont Cenis a central power station is being erected for tLe 


utilisation of a waterfall of 9,000 H.P., capable of being augmented 
to 12,000 by utilising in addition the adjacent lake of Mont 
Cenis In tbis station three electric unite, comprising each a tur- 
bine of 1,600 E. P., driving a dynamo of 1,200 xw., will generate 
three-phase current at 3,000 volts. Later on the power of the station 
can be doubled. In order to transmit the current ecopomically to 
Turin, a distance of about 60 kilometres, the pressure will be 
raised to 30,000 volts. At Turin it will again be reduced to 3,000 
volts, and will be distributed at this pressure for motive power and 
lighting purposes. 


Kingston-on-Thames.—In view of the extensions at 


_ present being made at the works, the T.C. has postponed the appoint- 


ment of an expert to advise on the electricity undertaking for £x 
months. 


Littleborough.—The Electric Lighting Committee has 


recommended the U.D.C. to apply fora loan to cover the cost of 
increasing the electric lighting plant. 


Liverpool.—A movement is in progress at Liverpool for 
providing a supply of electrical energy at the docks for the use of 
ships while loading and unloading. The electric light is at present 
in use at the Canada graving dock and at the Waterloo Duck, but 
the movement in question aims at securing a supply of eiectricity 
over the extensive system of docks owned by the Mersey Docks and 
Harbour Board. A supply available for ships’ use would confer & 
two-fold advantage. It would improve the lighting for the docki' g, 
berthing and undocking of vessels by night, and it would great.) 
improve the conditions of working cargo when ships were in berth. 
Most of this cargo work is still done by the light of gas or oil 
lamps, though the larger steamers have their electric hatchway aud 
deck lights. What is most wanted is a supply of electric light 
“below,” down in the holds of vessels wherethe actual work of stowing 
or releasing cargo is done. By means of an available supply ot 
electricity at the dock-side, and lengths of light, insulated cables, 4 
eupply could be carried down into the holds, on vessels taking up 
their berths. The subject is one of great interest to shipowners, 


and tothe men who are engaged in loading and unloading vessels in 
the docks. 


Llangifni.—Mr. Pryce White, the managing engineer of 
the Bangor electric light works, has been asked to advise the 
Llangifni U.D.C. as to the installation of the electric light in its 
district. 

Lye and Wollescote.—The B. of T. has written to the 
U.D.C. pointing out that the order for electric lighting granted in 
1899 is coming to an end, and asking for observations before it 18 


cancelled. The matter has been referred to the Midland Electric 
Co. and the clerk. 


St. Annes.—The. U.D.O. has decided to light Orchard 
Road, St. Patrick's Road South, and.Cambridge Road, by electricity 
in preference to incandeacent gas. 


(Continued on page 667.) 
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NOTES ON THE PRACTICAL WORKING OF 
ROTARY CONVERTERS. 


By J. R. SALTER. Engineer-in-Chief, South Lancashire 
Tramways Company. 


THE main object of this article is to demonstrate the 
flexibility of the rotary converter when employed in a com- 
bined alternating 
and continuous cur- 
rent station. It is, 
of course, well 
known that a rotary 
converter is rever- 
sible in its action 
and can be employed 
for converting 
either from alter- 
nating to direct 


loaded on account of extra traffic, thus leaving no spare 
plant in the station. There was the further advantage of 


the economy in running two sets fully loaded instead of 
three sets partially loaded. 

It may perhaps be well before discussing the operation of 
the rotary converter as an alternating current generator to 
describe the machine. 


Figs. 1 and 2 give a general view of 
the rotary con- 
verter, which was 
supplied by the 
British Westing- 
house Electric and 
Manufacturing Co. 
The machine has a 
capacity of 250 KW., 
the voltage on the 
alternating side be- 
ing 380 volts, whilst 


current or from on the direct-cur- 
direct current to rent side it is com- 
alternating; but pounded for 500 to 
there appears to | 550 volts. At one 
have been some end of the shaft 
doubt as to its there is directly 
successful operation — | A j coupled an in- 
when converting | T — 3 — | duction motor for 
from direct to alter- — = — starting, although 
nating current, and Fie 1. when the machine 
there has con- is running as a direct 


sequently been some reluctance 
arrangement for practical working. 

The writer, however, adopted such an arrangement in a 
large station with which he was connected, and it has proved 
so successful that it has been determined to increase this 
use of the rotary 
converter. The 
plant in the station 
referred to consists 
of two direct-cur- 
rent 500-KW. com- 
pound - wound 
generators, and one 
three-phase 5,000- 
volt 25-cycle alter- 
nator, together with 
the rotary converter, 
The rotary con- 
verter has been used 
for running as a 
direct - current 
generator in parallel 
with one of the 
direct-current sets, 
being driven by 
the three-phase 
alternator, or for 
generating alternating current in the event of the alternator 
being shut down, and, further, for running in parallel with the 
alternator in times of excessive load on the sub-station. If 
this arrangement had not been adopted, it would on occasions 
have been necessary to run the whole of the plant in the 
dation during times when one portion of the plant was over- 


in adopting such an 


current motor it is quite easy to start up on the direct cur- 
rent side without using this motor. At the other end of the 


rotary converter there is a booster mounted directly upon the 


shaft, this booster being in circuit with one of the rail 
feeders, "The induction motor has its rotor, which is the 
secondary, pressed 
upon the extended 
shaft of the rotary 
converter, and tap- 
pingsare taken from 
the low tension side 
of the transformers 
throughatriple-pole 
switch, which con- 
trols the starting of 
the motor, to the 
stator. This motor, 
being of the in- 
duction type, can 
start and bring the 
rotary up to speed 
with a relatively 
small current. It 
ig provided with a 
slightly smaller 
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. 9. number of poles 


than the rotary con- 
verter, and the speed, therefore, becomes higher than the 
synchronous speed of the rotary. In one phase, therefore, 
of the rotary is inserted an adjustable resistance which 
causes the rotary to act as a generator, loading the motor 
until the rotary is brought into synchronism with the alter- 
nator. In bringing the speed of the rotary up to syn- 
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chronous speed some advantage is also derived from varying 
the excitation of the rotary, and consequently the iron losses 


LINE EARTH 


FId. 5.—ConNECTIONS FOR EFFICIENCY TEST. 


in the armature and field. The losses in the rotary vary 
approximately as the square of the voltage, and the speed of 
the motor falls in 
proportion as the 
torque is increased. 
This method of 
starting up the 
rotary converter is 
employed when run- 
ning the machine 
in the ordinary way 
as a direct current 
generator, and the 
machine can then 
be paralleled with 
the direct current 
sets in the same 
way as paralleling 
ordinary compound- 
wound generators. 
The machine runs 
perfectly satis- 
factorily in this way. 
though it may be 
remarked that the 
greater part of the 
variation in the load 
is taken up by the 
rotary converter. 
This is due to the 
fact that the series 
windings produce a leading current, 
impressed pressure, and, therefore, the direct current pressure. 
If no continuous current is available for 
starting up the rotary, it may be run up on 
the alternating current side by opening the 
field circuit, but inasmuch as the starting 
torque is then produced by the hysteresis 
drag and by eddy currents, it would appear 
that the machine must be inefficient at full 
load in order that the losses shall be great 
enough to obtain the necessary torque. The 
method then of starting up adopted here, 
although necessitating the provision of a 
small induction motor, has a considerable 
advantage over the last-mentioned method. 
When the rotary converter is supplied with 
direct current and delivers alternating cur- 
rent, the speed is no longer held constant, as 
in the case when the rotary receives current 


Fig. 3. 


increasing the 


on the alternating side has a demagnetising effect 
upon the field which may become very considerable, 
As the field weakens, the lagging currents increase, and the 
effect becomes cumulative. The rotary, therefore, is liable 
to wide changes in speed with changing loads, which become 
excessive when an inductive load is thrown on, unless some 
means are taken to prevent it. 

The method employed for overcoming the instability in 
the speed of the rotary when driven as a direct current 
motor, is to excite the rotary by means of a small generator, 
which is driven from the rotary itself. Tappings are taken 
from the three-phase side of the rotary to a small induction 
motor, which is directly connected to a small continuous 
current generator. This generator works low down on the 
characteristic curve, and is unsaturated at the normal electro- 
motive force. Any change in the speed of the rotary, there- 
fore, causes a much greater change in the electromotive force 
of the exciter, and this varies the field of the rotary, and 
keeps the alternations constant independent of the nature or 
amount of the load. The small exciter set is shown in fig. 3. 

The exciter gene- 
. rator has a normal 
| voltage of 220 volts 
with a current of 6 
amperes, Arrange- 
ments had to be 
made for putting 
the rotary field coils 
in two parallel sets 
when excited in this 
manner. 

The rotary was 
frequently run 
under these con- 
ditions, and with 
very satisfactory 
results. On the 
alternating side it 
was connected to 
the low tension side 
of the transformers 
in the generating 
station, the high 
tension side of the 
transformers being 
connected to the 
sub-station feeders. 
At the sub-station 
the current was 
transformed down, and, by means of a second rotary converter 
at the sub-station, the lines in the vicinity were 
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5 Scop Bus Bars 


from an alternating circuit in which the 
frequency is fixed by the speed of the 
alternator. Of conrse, when the rotary is 
driven by direct current, the gpeed follows 
the law of an ordinary direct current motor, 
. E 60 x 10° 
and is equal to 5 where 1 is the 
induction, E the applied electromotive force, 
m the number of armature conductors, and 
2 the number of poles; that is to say, it 


is governed by E and I, and is affected by armature 
The armature reaction due to lagging currente 


reaction. 
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Fig. 4.— DI dRAM OF CONNECTIONS. 


supplied with direct current. The 
capable of working 20 cars without hunting, and also of 


system was 
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working in parallel with a second rotary converter sub- 
station operated by the main three - phase gererator. For 
starting the rotary up 88 a direct current motor the series 
coils were cut out and the machine run asa shunt-wound 


should, however, be pointed out that this test cannot be 
strictly accurate, as owing to the alteration in the field 
excitation necessary to adjust the machines one to run as 
motor and the other as generator, the fields, and consequently 

the power factors, of the rotaries must be so 
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DÜSSELDORF EXHIBITION: MOLLER VERTICAL ENGINE AND LaAHMEYER Dynamo. 


motor. It was found that when operated as a shunt 
motor and working in parallel with the alternator 
supplying the same feeders the rotary frequently fell out of 
step. . On reversing the series coils, however, the rotary kept 
perfectly: in step with the main generator. Fig. 4 gives a 
diagram of connections showing the arrangement of this plant. 

It will- be observed what an important part the series coils 
play in maintaining the stability of the system and prevent- 
ing hunting, The method of regulation frequently 
employed in connection with rotary converter 
equipments is to insert self-induction between 
the slip rings and the transformers, and by 
this means the impreseed pressure, and con- 
sequently the direct current pressure, 18 
varied. In the equipment referred to, how- 
ever, no such arrangement was adopted, 
the transformers being designed with large 
magnetic leakage, and the rotary being so 
designed that the series coils affected the 
excitation to the extent necessary to vary 
the impressed pressure so as to man- 
tain stability. As explained above, the 
series excitation was a little too great for 
perfect parallel running with the direct cur- 
rent generators. When generating alternating 
currents, however, and although being 
separately excited as a shunt-wound motor 
by means of an arrangement designed to 
increase the excitation in proportion as the 
speed increased, on account of lagging cur- 
rents the rotary did not maintain absolute 
synchronism unless the series coils were 
utilised. 

It may be of interest to point out how 
easily two such rotaries may be tested 
differentially, in the manner first devised 
by Dr. John Hopkinson for continuous 
current generators. Fig. 5 gives a diagram 
of connections for such a test. The D.c. 
and a.c. sides of the rotaries are directly 
connected to each other, one machine run- 
ning as a three-phase motor, generating 


— 
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altered or varied as to seriously affect their 
efficiencies. 

Incidentally it way be remarked that in 
the equipment referred to a considerable 
amount of lighting was done off the low- 
tension side of the transformers, The whole 
of the sub-stations, car sheds, and depóts 
were thus lighted, the lamps being con- 
nected “ delta” fashion, six in series across 
each phase. The sub-stations were too 
far away to be lighted by the direct-current 
machinery in the generating station, and 
one direct-current machine sufficed to light 
the generating station and to drive the 
rotary supplying the sub-station feeders 
through the transformers in the generating 
station. By this means the capital cost 

of batteries was avoided and the advant- 
age of high-tension transmission main- 
tained with only one steam set rünning, and 
that at full load. The lighting was ex- 
tremely satisfactory, not the  slightest 
pulsation being discernible. 
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ELECTRICAL PLANT AT THE DUSSELDORF 
EXHIBITION. 


(Continued from page 508.) 
THE exhibit of Mxssns. K. & Tu. MórLER consists of a 
vertical compound steam engine, direct coupled to a 
Lahmeyer dynamo of 275 Kw. at 440 to 500 volts, 120 
revs. per minute. This set is standardised with its own 


f 8 DiissELDORF EXHIBITION: GUTEROFFNUNGSHUTTE 3,000 H.P. ENGINE. 
continuous currents, and driving the other i 


rotary as a continuous-current motor, generat- 

Ing three-phase currents, which in turn drive the first 
machine, the losses being supplied from the line. I believe 
this was the first attempt to apply the test to rotary con- 
verters, and I regret that as the machines were required 
for operating the system the results are not available. It 


condensing plant, of the jet type. The high pressure 
cylinder is 540 mm. in diameter, the low pressure 860 mm., 
and the stroke 550 mm. ; the output, with a steam pressure of 
120 lbs. per sq. in., and at the normal speed of 140 revs. 
per minute, is 420 to 550 H.P. The design of the engine is 
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specially intended for working with highly superheated 
steam, which has come so much to the fore of late. The 
high pressure cylinder is provided with Rider expansion 
valve gear of the piston type, the main valve being fitted 
with spring packing rings, while the expansion valve is 
accurately ground in place. The parts of the valve are 
specially designed with uniform thickness of walls as far as 
possible, internal ribs being avoided, so as to prevent unequal 
expansion at the high temperature of the steam, while, at 
the same time, a clear throughway for steam is obtained, 
enabling the dimensions of the valve to be reduced to the 
minimum. 

The expansion valve is controlled by a spring-loaded 
governor, which can be adjusted by hand while running, 
giving a variation of speed of 7 per cent. up or down from 
the mean. 

The low pressure cylinder is fitted with a slide valve of 
the Trick type, compensated against the pressure of the 
steam on its back and against its own weight. The 
clearance spaces in the low pressure cylinder can be 
increased to prevent 
excessive compres- 
sion when exhaust- 
ing to atmosphere. 

Both cylinders 
are steam Jacketed, 
and automatic 
forced lubrication 1s 
provided. At the 
Exhibition the con- 
densing apparatus 
has been omitted, 
the engine being 
connected with the 
main exhaust pipe 
and central con- 
densing plant. 
Galleries are pro- 
vided on the engine 
to facilitate access 
to the working 
parts, and handrails 
to protect the at- 
tendants from 
accidental injury. 

We have already 
referred to the fine 
engine exhibited by 
the GUTEHOFFNUN- 
GSHUTTE, of Ober- 
hausen, coupled to 
the large Lahmeyer alternator; we give on p. 665 a view of the 
engine from a better stand-point, and there follows a brief 
account of its main features. The engine is of the vertical 
triple-expansion three-crank type, designed for a normal load 
of 3,000 H.P. and a maximum of 3,500 H.P., at 94 revolu- 
tions per minute. The cylinders are respectively 830, 1,400 
and 2,050 mm. in diameter, and the stroke is 1,200 mm. 
The working pressure at the stop valve is normally 165 lbs. 
per sq. in., but at the Essen Electricity Works, where it will 
be erected at the close of the Exhibition, it will work with 
an initial pressure of 125 lbs. per sq. in., condensing. The 
output, with cut-off at 4 stroke, will be 3,000 J. H. P., and 
with 2 cut-off, 3,500 J. H. P. 

The bedplate is built up of three parts, bolted together, 
and weighing in all 173 tons; each section carries one of 
the main bearings. The cylinders are supported on three 
massive cast-iron columns at the back, each of which weighs 
over 14 tons, and six bright steel pillars in front ; they are 
firmly tied together, forming a rigid structure, not likely to 
be affected by vibration. The steel pillars can readily be 
removed, to allow of the withdrawal of any one of the 
cranks, 

The main shaft is composed of three similar crank- 
sections, which are built up of separate parts, and are joined 
to one another nd » the alternator shaft with flange 
couplings and taper bolts, 

seguire are fitted with liners, and are jacketed 
both on their peripheries and at the ends with steam from 
the adjoining valve-chests. The steam is distributed to the 


GUTEHOFFNUNGSHUTTE PAVILION: RIEDLER EXPRESS PUMP DRIVEN BY 
HELIOS INDUCTION Moro. 


high pressure and intermediate cylinders by valve gear on 
Prof. Gutemuth’s patent system; the exhaust valves are 
operated by separate eccentrics. A horizontal shaft drives 
the gear on both cylinders, and is itself driven by a vertical 
shaft through machine-cut phosphor-bronze and cast-stec| 
screw gear wheels running in oil. A Hartung spring-loved 
governor is mounted upon the vertical shaft, and controls 
the cut-off of the high pressure cylinder; that of the inter- 
mediate is variable by hand, 

The low pressure cylinder is fitted with ordinary positively 
driven Corliss valve-gear, operated by an eccentric from the 
main shaft. This cylinder was cast in one piece with the 
valve chambers and steam passages, weighing 24 tons in the 
rough. 

The pistons of the high pressure and intermediate 
cylinders are heavy iron castings, so made in order to 
counter-balance the weight of the cast-steel piston of the 
low-pressure cylinder. The last is fitted with a modified 
form of Buckley piston rings, the others having ordinary 
self-acting rings. The engine is provided with gangways 
and galleries to give 
convenient access to 
all parts; and all 
the main stop valves 
forcontrollingsteam 
and condensing 
water, pet cocks, 
oil pumps, &c., can 
be operated from the 
lowest platform. 
Oil is pumped from 
asump to a reservoir 
on the top of the 
engine, whence 
it automatically 
gravitates to all the 
moving parts; the 
lubricators are of 
the drop-feed type, 
illuminated with 
glow lamps. The 
oil after use is col- 
lected and filtered, 
after which it re- 
turns to the sump. 

Separate receivers 
are not provided be- 
tween the cylinders, 
as the steam pas- 
sages themselves 
l are of sufficient 
capacity. Expansion joints are provıded to enable the 
cylinders to expand independently without injury to the 
connections, 

The weight of the complete engine amounts to 270 tons. 

It runs quietly and without vibration, while the high finish, 
in black and nickel, and bright steel, gives it a very 
handsome appearance. 
_ The GUTEHOFFNUNGSHÜTTE possesses a very fine exhibit 
in a special pavilion, most of which, however, is not of 
an electrical description. We may, mention a horizontal 
blowing engine for a blast furnace, to be driven by blast 
furnace gas ; this engine is of 1,000 H.P., running at 135 
revolutions per minute, and is fitted with Stumpf's patent 
air valves. I t is destined for the Eisenhütte, Oberhausen. 
The gas engine, which is direct coupled to the blowing 
engine, was manufactured by the Gasmotorenfabrik Deutz, 
and has four cylinders, 

A horizontal tandem compound four-cylinder winding 
engine of 2,500 H.P., built by the Gutehoffnungshütte, is 
the central feature of the Pavilion, and is seen in the back- 
ground of one of our figures, the foreground of which is 
occupied by a Riedler express pump of the same firm's manu- 
facture. The latter is driven by a three-phase high-pressure 
motor built by the HELIOS E.A.G. The pump runs at 
200 revolutions per minute, and is capable of lifting 2:5 mè. 
of water per minute against a head of 600 m. The plunger 
18 185 mm. in diameter, with a stroke of 250 mm. The 
motor is of the asynchronous type, and is supplied with 
current at 2,000 volts, 50 cycles per second ; the normal 
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full load is 450—500 H.P. The stator is 2,680 mm. in 
outer diameter, 910 mm. wide, and the air-gap between stator 
and rotor is 1:75 mm. The rotor is provided with slip rings, 
and a device by means of which the winding can be short- 
circuited and the brushes raised when running. 

Àn air compressor connected with the pump is shown in 
the same view, driven through toothed gearing by a Helios 
induction motor of 8 H.P. The necessary starting and 
measuring apparatus for these motors are mounted in a 
special housing close by ; the starting resistance is of the 
liquid type. The large motor has a loud factor of 83 per 
cent, and an electrical efficiency of 93 per cent. at full 
load. | 

(To be continued.) 
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ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 662.) 


Caerphilly.—It has been agreed by the U.D.C. to apply 
for a prov. order for electric lighting which will give the power of 
generating as well as distributing electricity, as it is thought that 
although these powers will not be actually required, they will be 
useful for the purpose of negotiations. 


Londonderry,—A L. G. B. inquiry was held on 10th inst. at 


Derry, with regard to the Council's application for leave to borrow 
£35,000 for electric lighting in the city. 


. Manchester,— The electricity department of the Man- 
chester Corporation has intimated to the Withington U.D.C. that no 
idea can be given as to when there is likely to be a reduction in the 
price of the electrical energy Meantime, the controversy on the 


position of the Electricity Committee continues with unabated 
intensity, 


Mexborough.— The U. D. O. has applied to the L.G.B. 
for a loan of £2,500 for electric lighting purposes. 


Middlesbrough.—The T.C. has been invited to extend 
the lighting mains to Grove Hill, and has been advised by Mr. 
Hammond, the consulting engineer, that the extension would be 
remunerative. Nevertheless, the Council refuses to move in the 
matter, and the residents are deprived of the supply. Perhaps they 
Vill now correctly appreciate municipal enterprise. 


Neu Forest.—The R. D.C. has decided to offer no oppo- 
sition to the application to the B. of T. by the undertakers of the 
Lyndhurst Electric Lighting Order, 1901, for an extension of three 
months in which to carry out the work. 


Veweastle-under-Lyme,— The T.C. has decided to dis- 
pense with the services of Mesars, Lacey, Clirehugh & Sillar, con- 


sulting engineers, and to appoint & resident electrical engineer to 
carry out the electric lighting scheme. 


. Queenborough,— The Kent Electrical Power Distribu- 
tion Co. has asked the T.C. to support its application for a prov. 
order to supply the town with electricity for lighting and power 


Rhymney Valley.— This valley includes a large number 


of collieries, and covers an immense and v opulous area. The 
South Wales Electric P Do dece 


ower Distribution Co. recently offered the 

D.C. to supply the district with electric energy in 12 months’ time, 
Provided the prov. order was got by the Council A scale of prices 
was submitted for a quantity of 100,000 units. The figure. was put at 
lid. per unit, or if supplied in bulk at any given three points in 

e Council's area, at a total cost of 23d. per unit. The company 
purposes to erect a generating station at the bottom of Ebbw Vale, 
from Which it will be able to supply Tredegar, Rhymney, Bed- 
vellty, Blaina, Abertillery, Abercorn, &c. After careful discussion 
with Mr, Rill, the manager, on the general position, it was arranged 
that Mr. Hill should report on the cost of the scheme generally. 


,Romford.—The U.D.C. has engaged Mr. Hawtayne to 


viee on the Offers received for electric lighting from the United 
Electric Light and Power Co. ii 


Rugby.—The U,D.C. has decided not to erect a power 
station of itg own, but to have the machinery fixed in the works of 
five Thomson-Houston Co., with the condition that, after 
: beni the Council may, if it is so desired, remove the plant to 

łon of its own. The streets aro to be lit by 20 arc lamps, and 


private consum ill i f 
at least 40,000 uni ers will inclade Rugby School, which will take 


Spain.—Under the title La Sociedad Electro-Popular, 
and with a capital of £150 


adrid to establish and operate a central electric lighting station. 


Ab Bing East.—Brighton T. O. has informed the 
tide ita 5 dre. Tin Ear electricity for lighting purposes out- 


tion if it ons marly tie 5 gono has now asked the Corpora- 
Brighton district. D 1 1 the meter is within the 


000, a company has just been formed in 


Stockton-on-Tees.—The Electricity Committee of the 
T.C. recommended the Corporation to supply energy to the R. O. O. 
at 43d. per unit up to a minimum of 17,000 units per annum, for a 
term of 10 years. When the matter was debated on October 8.h, it 
was pointed out that the Council did not hold the monopoly, as 
there was competition from the Electric Supply Co. Asthe terms 
were thought to be too high, the matter was referred back fur re- 
consideration. . 

We see here very clearly how a municipality behaves when it thinks 
it has a monopoly. It charges as high a price as it dares—a 
quite absurd price, moreover, for a bulk supply. And yet we hear 
so much of the wicked company monopoliste and the public-spirited 
municipalities ! 

Swansea.—The year's account shows a loss of £349 


7s. 10d., including the sum of £143 10s, 4d. for sinking fund for 
March, 1901. 


Swindon.—The B. of G. has decided to apply to the 
L.G.B. for a loan of £1,900 to cover the cost of the electric light 


installation at the workhouse. The tenders proposed to be acccpted 
amount to £1,675. 


Swinton (Manchester).—The B. of T. has called the 
attention of the Swinton and Pendlebury U.D.C. to the fact 
that it has not taken advantage of a prov. order granted in 159) for 
supplying electricity. The Lancashire Electric Power Co. ig 


prepared to supply the above and other districts in its neighbourhood 
by October 1st, 1903. 


Tonbridge.—The U.D.C. has decided to supply elect: icity 
for power to large works in the town at 2d. per unit, provided that 
the proprietors repay the capital outlay, £400, in five years. 


Tunstall.—The U.D.C. has decided to re-open nerotia- 
tions with the Potteries Electric Traction Co. with a vicw to 


granting the company a licence to supply the district under the 
Tunstall Electric Liguting Order, 1900. 


Wednesbury.—The Corporation has given instructions 
to Mr. F. J. Warden-Stevens, consulting engineer, to proceci at 


once with the necessary plans and specifications for the electricity 
undertakiug in the borough. 


Worcester.—The T.C. has decided to engage a staff of 
eight for the new electricity station, at a cost of £500 a year. 


ELECTRIC TRACTION NOTES. 


Alfreton,—Sir Bache Cunard has intimated to the 


U D.C. his intention to apply for powers to construct a light railway 
through the district. 


Altrincham.—In this district an opinion prevails that 
the local authorities, including those of Sale aud Ashton-on-Mersey, 
should unite to form a tramway board for the construction of lines, 
under a provisional order, to be afterwards leased. Sale, however, 
is not prepared at present to entertain such a scheme. Any con- 
struction of tramways, in the absence of a working arrangement 
with Manchester, would be of doubtful advantage. The lines would 


run almost parallel with an existing railway, and Manchester would 
furnish the bulk of the traffic. 


Amsterdam.—The Amsterdam Fire Brigade have 
decided to purchase a new electric automobile fire engine which 


will be capable of carrying nine men. The machine will be ready 
for use in a couple of weeks. 


Ayr.—The Corporation have decided to proceed with 
considerable extensions. The talary of the tramway manager, Mr. 
Coutts, is to be increased from £200 to £250, while subordinate 


Officials are aiso to receive increases, and the men to receive bonuses 
for length of service without faults. 


Birkdale.—A curious dispute has arisen in connection with 
the laying ofthe electric tramway over the railway crossing at Aughton 
Road, Birkdale. The L. & Y. Railway Co. claim to have the cout rol of 
the line for à certain distance on each side of the level crossing, 
while the British Electric Traction Co. object to the control goin 
out of their hands. Meanwhile, until the matter is settled, t! c rail- 


. Way company have removed one of their lines, The Board ot Trade 
inspection will not, probably, 


take place until an agreement is 
arrived at. 

Bradford.—A fierce political controvers 
Bradford over the balance-sheet which has just 
chairman of the Tramways Committee. 
against the Committee is that it is only able 
the ld. per unit which it pays to the Elect 
5 cost, a statement which the Tra 

enies. 


Derby.—The elective anditors, in their report to the 
ratepayers on the town's finances, state that the cost of the borse 
tramways was £31,760, repayable in 40 years, at the rate of £421 4a. 3d. 
per annum. In 10 years the sinking fund would stand at 44, 856. 


Then, with the present tramways reduced to scrap, the new electric 


y 18 raging in 
been issued by the 
The chief. point made 
to show a profit because 
ricity Committee is less 
mway Committee flatly 
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tramways would be burdened with the balance of £26,905 as unpro- 
ductive capital. The failure of the electric lighting of the town 
was, they considered, due to the vast amount of unproductive 


capital wastefully expended, the excessive charges for coal, and the. 


unreliability of the light supply. Their sympathies were with the 
Corporation, and they hoped that the £5,000 paid annvallv to the 
gas company would soon be transferred to the Electric Lighting 
Committee. 


East Preston.—In reply to the B. E. T. Co., the R.D.C. 
has intimated that it is prepared to favourably consider any scheme 
of electrio tramways from Worthing to Littlehampton. 


Exeter.— With a view to the municipal reconstruction 
of electric tramways, the B. of T. has sanctioned the serving of 
purchase notices upon the owners of tramways in the city. 


France.—The Bayonne and Biarritz steam tramway is to 
be converted into an electrically-worked line. 


Gateshead. At the Gateshead County Court on the 
8th inst., before Judge Greenwell, James Rutherford, cab proprietor, 
sued the Gateshead and District Tramways Co., Ltd., to recover 
damages said to have been done to his cab by the negligence of the 
servants of the company. The plaintiff's vehicle and horses were on 
a return journey from Sheriff Hill on July 2nd, when they were run 
into by an electric tramcar and upset. The claim wos for £22 14s. 
The evidence was that the car was going slowly, but the cab could 
not get out of the way owing to the crowd, and the driver held up 
his whip to stop the tramcar, bat it was not stopped, and the two 
vehicles collided. Mr. Dixon, for the defendants, admitted the 
damage, and said it was a question whether the defendants’ driver 
used sufficient caution. The plaintiff's driver ought not to have 
been on the tramway at all. His Honour: I cannot hold with you 
there. He had a right to be on what part of the road he liked. His 
Honour, in giving his judgment, said that it seemed to him the key 
to the position lay in the attitude taken up by the tram driver, that 
everyone must get out of the way of a tramcar. He wished to con- 
tradict such a view. The whole of the road was free for people to 
walk on or drive on, and the driver of the cab had a perfect right, 
especially in a crowd, to drive on the tramlines. He gave judgment 
for the plaintiff for the amount claimed with costs. 


Halifax.—Sir Douglas Fox has advised tbe T.C. that it 
will be more economical to work the proposed tramway lift at 
Balterhebble, so as to avoid a precipitous incline on the route, by 
direct steam power, than by electrical power from the central station. 
The estimated cost of the lift is £10,500. 

The T.C. has decided to extend the tramways to West Vale. 


Huddersfield.—The following is a copy of the accounts 
of the Corporation Tramways Department for tbe six months ended 
September 30th, 1902. We learn that the improved results, as com- 
pared with the last balance-sheet, are due to an entire reorganisation 
of the department. Further than this, it should be mentioned that 
over £2,500 of revenue was lost owing to the roads on some sections 
being closed for reconstruction of permanent way, and that a 
shortage of rolling stock was experienced for three months on 
account of late delivery. The receipts were £26,506 10s. 3d. for 
578,214 miles run, or 11:00d. per mile. 


At a special meeting of the Town Council last week a 
resolution was moved and seconded for the appointment of 
a special committee to inquire into the general equipment of the 


tram ways. 


The mover stated that the tramways had already 


involved the ratepayera in a debt of between £350,000 and £370,000, 
of which nearly £150,000 was already a dead letter. He commented 
also upon the serious loss by accidents. The chairman of the com. 
mittee, in reply, stated that there had been a profit for the last six 
months upon the electric traction of close upon £200, and that 
during the month of September over 915,000 passengers had been 
catried without accident. The resolution was defeated, only two 
votes being given in its favour. 


Crompton.—As 14 months of the two years granted 
under the prov. order to the U.D.C. for the construction of sa 
electric tramway. have elapsed, the Council is considering, in com- 
mittee, a scheme estimated to cost £20,000. 


Fairfield.—Messrs. Sterling & Swann have submitted 
to the U.D.C. a scheme of electric tramways from Chinley Station 
through Chapel-en-le-Frith to the Cat and Fiddle, returning by an 
alternative route to Spring Gardens, Buxton. The Council ha 
expressed itself in favour of the scheme. 


Ilkeston.—Sir B. Cunard has submitted to the T.C. an 
offer to lease the tramways at an annual rent of 74 per cent. on the 
total expenditure. The Council has declined to entertain the offer. 


L. B. & S.C. Railway and Electric Traction.—Upon 
inquiry the Financial Times has ascertained that the rumoun 
regarding the intention of the L.B. & S C. directors to lay a mono-rail 
electric line parallel with the present line are quite without founds- 
tion. In other respects,” says our contemporary, “ electrification 
is not being neglected by the company. The nucleus of a big 
central power station already existe at Deptford, and more land is 
to be acquired there to so extend and amplify the installation as to 
render it capable of supplying all the current likely to be an 
for many years for power and light at the London Bridge an 
Victoria termini and the larger goods depots belonging to tbe line in 
the metropolis. At the Deptford yards the very latest improve- 
ments are being put in, and all the big cranes, overhead traversers, 
shears and other lifting gear will derive their motive power in the 
future from electricity. The full effect of this comprehensive 
adaptation of the mechanical facilities of the yards to modern 
needs will not be felt for some time, but the fact that such drastic 
changes are taking place shows that the directors are at length 
becoming alive to ti.e possibilities of electricity in connection with 
the working of a railway undertaking. There is also tbis to be said 
of the central power station that is to arise at Deptford, that in 
estimating its capabilities an eye has been kept on the pro- 
bability of some portion of the company’s suburban lines being 
electrified. It might be possible without excessive cost, as com- 
pared withthe advantages to be derived from the transformation, 
to convert short stretches of track in the neighbourhood of the 
metropolis, and in that event considerations of economy would lead 
the directors to produce the necessary power at the existing station 
without adding the expense of erecting an entirely new depot 
elsewhere to the outlay on conversion. No definite plans have yet, 
we believe, been formed respecting this likely development, but it 


Pence per is one which suggests a substantial contribution to the solution of 
Maintenance and repsirs— £ s. d.  carmile, the transportation problem in the environs of London." 
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18480 l4 2 145 station at Greenwich would occupy a considerable time, they had 
considered the question of facilitating the adoption of electric 
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pletion of the permanent station. It appeared that the London 


Oil, sand, ccc .. 397 8 7 8 Electric Supply Corporation had plenty of space within the engine 
Uniform 91 18 11 04 room at Deptford for the accommodation of additional machinery, 
26,307 18 5 2˙62 and was willing for the Council to temporarily inetal two of the 
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Maintenance of works 


sets of plant being built for ihe Greenwich station. The steam 
required for working the plant, for which the company would build 


ha Se )) 93 d the foundations, could be supplied f Deptford boilers 

; i ge ee oaae Le DRE QXES ee 46 12 6 -02 , pp rom the Deptfo em, 

icol SEX payment being made to the company for the accommodation 
2 191 08 


_ 


Maintenance of ways— 


at the price of about ‘14d. per unit generated. This was 
somewhat similar to the arrangement made with the South 


Wages „ ß a e d 28115 7 12 London Electric Supply Corporation in regard to the temporary 
Material 220 15 10 «9 plant at the station at Loughborough Junction, but, in the latter 
4504 11 5 m case, the County Council is to provide the buildings, cranes and 
x boilers. It was anticipated that the generating sets proposed to be 
Mansgement— 8 3 erected at Deptford would be completed and a supply of current 
e ^ xe coz € 9€ e dd available in about 10 months, and tbat the plant would thus be 
— — ready as soon as the work of reconstructing the tramways (the New 
£66718 6 18 Cross Loss Greenwich sections) had been finished. The d 

„and insurance £89717 8 ; expenditure in connectior with the tem station was esti 
karen ieee pns " — zi at £17,100, and it was expected that, by proceeding with the work, 
Miscellaneous—Stationery, advertising, deputa- 2076 13 7 a time economy of six months would be effected, whilst the 
&ons,&o. — .. E EE LH M DM eod nm ER s permanent power station at Greenwich could, under the circum- 
Depreciation .. +--+ 43.500 15 0 145 ~stances, be carried out with more deliberation, and at somewhat les 
ations £85 0 0 ,g ost, than would otherwise be the case. The Committee therefore 
Cempens $ 5 recommended, and the Council decided to sanction, the expenditure, 
nterest and sinking fung -. £10,007 15 4 4°16 05 to authorise them to enter into an agreement with the n 
, 55 ectric Supply Corporation, on the basis of a price not exceeding 

R i pande l 14d. per sale io a period of from two to three Seen. 

e ix s 1098 The desire of expediting the work of reconstruction of farther 


sections of the tramways was referred to in another report by the 

Surplus ., 07 Highways Committee, who thought it desirable that not only 

, oe should provision be made for a penalty should the contractors 

For the steam section the expenditure was 15:67d. per cm., and exceed the period specified in the contract for the execution of the 
the income 12:82d., showing a loss of 2:85d. work, but also that a bonus of the same amount as the penalty 
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should be offered as an inducement to the contractors to complete 
the work atan earlier date. This course had been adopted by other 
public bodies to expedite the completion of works, and the Com- 
mittee considered it to be expedient in the circumstances. Having 
regard to the large expenditure involved, the Committee proposed 
that the penalty and bonus should each be at the rate of £1,000 per 
week, and they recommended that a provision to this effect should 
be inserted in the contract for the roadwork for the New Cross and 
Greenwich sections of the tramways. 

The Council adjourned for a week the consideration of a recom- 
mendation in favour of making a fresh application to Parliament 
for powers to construct a double line of tramways over Westminster 
Bridge along Victoria Embankment and that portion of the subway 
authorised by the Council’s Act of 1902 between the Strand and 
the Embankment, to join at a point near the Strand the under- 
ground tramway authorised by that ct. l 

The electri car service of the L. U. T. lines in Acton Lane and at 
Shepherd’s Bush was interrupted on the evening of Sunday. One 
of the mishaps consisted of the snapping of an overhead wire, anda 
lady who was passing at the time succumbed to heart disease. 


Manchester.—A meeting of ratepayers was held last 
week, as required by the Borough Funds Act, in Manchester, to 
authorise the City Council to promote a Bill in Parliament next 
session. The Bill contains clauses relating, amongst other things, 
to the construction of additional tramways. One of the projected 
lines, through Victoria Park, was the subject of much opposition, 
various speakers urging that it was not needed either by the citizens 
generally or the residents whom it was expected to serve. The 
line was proposed to be laid along Anson Road, which contains 
only a limited number of residents, of the better class, who are 
strongly opposed to it. After a good deal of exciting discussion, 
the clause relating to the Victoria Park tramway was rejected, 


Manchester and Salford.—A beginning was made, at 
the end of last week, with this tramway line, which is to connect 
the populous suburb of Prestwich with Manchester, through part of 
the intervening borough of Salford. It was intended originally 
that the Prestwich lines should be directly conrected with the 
Manchester system, but the differences between the City Corpora- 
tion and Salford prevented this, with the result that Prestwich was 
forced to make an arrangement with Salford, which is likely to 
prove mutually advantageous. The joining up of the metals at the 
boundary of the borough was attended with some little ceremony, 
the Mayor of Salford and other members of the Corporation being 
present. The chairman of the Prestwich District Council (Mr. 
Hislop) said the arrangement with Salford was to lay down a tram- 
way line, at a cost of about £6,000, the Corporation taking it upon 
a lease for 21 yeare. Rails of British manufacture are being laid 
‘upon a solid bed of concrete. At a social gathering which took place 
after the ceremony at the residence of Mr. Hoyle, a member of the 
Prestwich Council, the good relations between Salford and Prest- 
wich were made a subject of congratulation, and confidence was 
expressed in the tramway investment yielding a satisfactory return. 
The Mayor of Salford said the results of the tramway undertaking 
in the borough were in every respect satisfactory. Alderman 
Linsley added that an estimate made last March of the probable 
receipts on the Eccles route, for a period of 12 months, had 
already been exceeded by nearly £7,000. 


Melbourne.—The Minister of Railways was engaged on 
September 1st in considering offers made to him by private firms in 
connection with the proposed conversion of the suburban railway 
system to electricity. According to the Melbourne Age, Mr. Bent 
has received a communication from a company which is prepared to 
undertake the conversion of the whole of the suburban railway 
system at about one-half of the cost as estimated by the engineer-in- 
Chief of the Railway Department. The company's estimate includes 
the cost of rolling steck. “It is perfectly evident,” says Mr. Bent, 
“That a number of people are anxious to undertake the conversion 
of our railway lines if we do not wish to carry out the work our- 
selves. The company I speak of will carry out the work at half the 
cost as estimated by the engineer-in-chief of the Railway Depart- 
ment, and it is willing to accept payment for the work in Govern- 
ment debentures. Surely that is an offer worth considering.” The 
offer will be brought before the Cabinet immediately. Another 
offer has been made to the Minister in connection with the proposed 
construction of an electric line from St. Kilda to Brighton. A 
syndicate has informed Mr. Bent of its willingness to construct the 
line immediately, without any Government assistance, if the 
Government will grant it the use of the railway for a certain 
number of years, the line after that time to revert to the Govern- 
ment. Both these offers, Mr. Bent says, are backed by substantial 


guarantees, and the Government will give them careful con- 
sideration. i 


New South Wales.—The annual report of the New 
Bouth Wales Railway Commissioners on the working of the Govern- 
ment tramways shows that on June 30th, 1902, 104 miles of line 
Were open for traffic, and many miles of steam and electric lines 
Were being constructed. 

. Considerable improvements have been made on the North Shore 
linea. The car shed has been added to and modernised. Two 
battery rooms have been provided; the engine room has been con- 
verted into a sub-atation, and a balloon loop has been put in at 
Mosman's Bay. At Waverley a sub-station has been erected, and a 
car shed, capable of holding 187 cars, is in course of construction; 
also, at Randwick, electric rapair shops and a paint shop are being 
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provided. During the year 13 electric cafs were paid for out of 
Working expenses, to replace a similar number of old steam cars and 
two motors. The steam stock replaced to date by new electric cars 
paid for out of working expenses amounta to 87 cars and 10 motors 
at a coat of £63,877. Ninety-eight additional electric motor cars 
and seven service trucks have been added to stock and charged to 
capital account, and a further supply of cars are now being con- 
structed to meet the additional traffic requirements and to complete 
the conversion from steam to electric. The number of passengers 
carried during the year was 108,135,111, as compared with 
93,703,685 in the preceding year, the increase being 14,431,426, 
although last year there was an abnormal increase of 27,459,351, 
due to some extent to the Commonwealth celebrations and the 
visit of the Duke and Duchess of Cornwall and York. Thecity and 
suburban steam and electric lines (combined), also the North Shore 
electric lines, show decreased net results, although the gross 
revenue in each case has considerably increased, but not to the 


extent of fully meeting the additional expenditure in connection 


with the more frequent service rendered to the public. 

The conversion of the western suburban lines, with the exception 
of the branch lines, Ashfield— Enfield, Burwood— Mortlake, and the 
Abbotsford lines, from steam to electric, have been completed, and 
it is hoped that the eastern suburban system will be similarly dealt 
with during the next few months. ^ 

The extensive addition to the power house at Ultimo has been 
almost completed, and two of the vertical engines of 2,300 (full load) 
1. H. P., each directly connected with 1,500 Kw. alternating-current 
generators, are at work, and the third, with the necessary electrical 
equipment, will be ready for use in a few weeks. In connection 
with this plant, 24 Babcock & Wilcox water-tube boilers, of 250 
nominal H.P. each, working at 160 lbs. pressure, have been 
installed. 

The increases granted to the staff during the year involved an 
additional expenditure of £53,750, of which £49,274, or 91:67 per 
cent., was given to the wages staff, and £4,476, or 8 33 per cent., to 
the salaried staff, principally to employés engaged in working the 
traffic. On June 30th last the staff numbered 18,574, being 2,324 in 
excess of the previous year. This large increase is mainly due to 
the growth of the railway and tramway business, and to some 
extent the reduction of the hours of labour and improving the con- 
ditions of the employés have contributed. 


Paris Metropolitan Railway.—The second Metro- 
politan line was opened to the public last week. "The station of 
the Place Clichy will be opened about 20th inst. 


Rochester.—The T.C. is now discussing the proposed 
electric tramways for the city and district, and lengthy reporta have 
been submitted to the Corporation for consideration. The 
remuneration of Mr. E. Rotter, the tramway engineer, is to be 
3 per cent. on all tramway expenditure for new works, such 
remuneration to cover services for self and bis staff with expenses. 
Should the Corporation fail to obtain the necessary Parliamentary 
powers, 150 guineas is to be paid to Mr. Rotter in full discharge of 
all claims for services and expenses. Mr. Rotter has submitted an 
approximate estimate of the proposed scheme :— 


Power station site dis . £6,500 


Power station buildings and car shed, &c. ie - a 14,000 

Power station plant .. és Y vá T T" .. 15,000 

Electric motor cars. ; és ee .. 14,500 

Feeder system .. T jh T 8,800 
Permanent way and overhead equipment :— 

No. 1 Tramways re ‘is ee T T ee .. 89,718 

[I] 2 9 ve ee ve ee oe oe ee 10,944 

[T] 8 [T] : ge “ee ae eo ee oe ee 17,052 

" " P 3x - p ss ne zu 9,668 

Approach to depót, tr&ck work, and overhead equipment .. i 1,688 

Total .. . . £195,860 


Shanghai.— We hear that the offer of the Brush Elec- 
trical Engineering Co. to establish tramways in Shanghai has 
been accepted by the municipality. The Brush Co. has 
recently acquired the concession for the city of Bombay for tram- 
ways, lighting, and power.—Indian Engineering. 


Sheffield.—The Tramways Committee is making satis- 
factory progress in building the bodies of tramcars. At tbe works 
at Nether Edge there are now half a dozen cars in various stages 
of manufacture, and six single-deck cars have already been com- 
pleted. The authorities have undertaken to turn out six double- 
deckers and 12 single-deckers by April. At present there is room 
at the works to allow of six cars being taken in hand simultaneously, 
but provision ia to be made for four more almost immediately. 
The whole of the power and light is supplied by electricity, the 
current coming from the tramway circuit. 

The chairman of the Tramways Committee has offered £10,000 
to the Corporation out of tramway profits to be devoted to 


‘the relief of rates, and the Finance Committee has brought the 


district rate down to 2d. leas than it had recommended. 


South Shields.—A meeting of the Parliamentary Com- 
mittee has been held to consider the Bill that that authority is prepar- 
ing to lay before the next session of Parliament. The town clerk has 
received a reply from Mr. Lewis Coward, K.C., regarding the clause 
to be inserted in the Corporation’s tramways Bill undertaking that, 
before it was decided either to lease or municipalise the tramways, 
a poll of the ratepayers would be taken. It is stated that Mr. 
Coward has expressed his opinion that the House of Commons would 
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never accept such a clause, and that it would jeopardise the whole 
Bill. The British Electric Traction Co. has written to the Com- 
mittee stating that it is preparing a Bill for next session for 
powers to lay down a system of tramways from Whitburn to South 
Shields, similar to that proposed last year, and it ie also seeking 
powers to lay a line to the borough boundary, down Fowler Street, 
across King Street, to a point in the Mile End Road, near to the 
terminus of the proposed electric “ tube.” A joint meeting of the 
Tramways Committee and the Parliamentary Committee is to meet 
the representatives of the company, but, before doing so, the company 
18 to state its proposals more definitely. 


Southport.—The tramways extension is being com- 
menced. The length of the new route, including Duke Street, 
Shakespeare Street and Cemetery Road, is about 1} or 1} miles, and 
the total cost will be approximately £10,000. Powers to proceed 
with the work were obtained in August, and borrowing powers for 
the requisite amount of capital in September. No additional cars 
will be purchased for the new route. It is anticipated that the 
line will be in working order by the middle of December. 


Stretford.—The suburb of Stretford, which is increasing 
rapidly in population and commercial importance, is in a some- 
what delicate position with regard to its tramways. Until now a 
horse-traction system only has been worked, under an arrangement 
with the Manchester Carriage and Tramways Co., who own the 
lines. Negotiations are in progress for the purchase of these old 
lines by the District Council, in order that they may be adapted 
for electric traction, but delays have occurred which have caused 
much local dissatisfaction. Ultimately the lines through the dis- 
trict will be worked by the Manchester Corporation. A city line, 
up to the Stretford boundary, will be completed and opened at the 
beginning of December. 


Surrey and Sussex.—The Light Railway Commis- 
sioners, sitting at Cranleigh on October 9th, decided that the scheme 
promoted by the Rural Railway Co., Ltd., was too incomplete, and 
declined to sanction it. It was stated that the incompleteness of 
the scheme was due to the opposition encountered. 


Swinton.—Salford T. C. has informed the U.D.C. that 
it will proceed to construct the electric tramway to Swinton and 


Pendlebury forthwith, and that it will be completed by the middle 
of February next. 


Syndey (N.S.W.).—We read in the Melbourne Aye that 
the Lombard—Gerin electric traction system (trolley line without 
permanent way) is to be tried experimentally in Sydney on the 
recommendation of Mr. Deane, eogineer-in-chief of railway con- 
struction. The Government would furnish the necessary energy, 
and if the line works satisfactorily for 12 months the question of 
taking the line over would be considered. 


Walsall.—The National Electric Wiring Co. have com- 
pleted their contract for the overhead electric equipment of the 
new Bloxwich section of the tramways. The borough electrical 
engineer has been requested to submit to the Council a design and 
specification of a car somewhet similar to those in use in Manchester, 
but with reversed staircase. 


Warrington.—The Wilderspool section of the electric 
tramways which has just been opened, was estimated to cost 
£13,500. The actual cost bas been £11,770. 


Whitworth.—The B. E. T. Co. has informed the U. D.C. 
that it has come to the conclusion that there will not be sufficient 
traffic to justify it in incurring a large expenditure in constructing 
an electric tramway from Bacup througb Whitworth to tbe Roch- 
dale boundary. It, therefore, dees not feel dispored at the present 
time to take up the scheme. 


TELEGRAPH AND TELEPHONE NOTES. 


Cablegrams by Telephone.—The Glasgow Chamber of 
Commerce, who have been pressing the Postmaster-General for the 
underground cable between Glasgow and London, have decided to 
petition for equal facilities with Liverpool, London and Manchester, 
for cable companies in Glasgow to accept cablegrams by telephone. 
At present the companies are restricted in this matter. 


Christchurch Telephones.—The T.C. has decided, 
subject to the consideration of details, to co-operate with Bourne- 


mouth Corporation in establishing a municipal telephone exchange. 


Pacific Cable.—Reuter’s agent at San Francisco reports 
the representatives of the Pacific Commercial Cable Co. as saying 
that the plan for the cable between Honolulu and Fanning 
Island, as proposed by the Government of New Zealand, has been 
practically agreed upon. 


Portsmouth Telephones.—The Postmaster-General has 
agreed to the collection of tolls and to the rendering quarterly of 
the total of the fees on local calls. 


Swansea Telephones.—At the Guildhall on Tuesday 
last week, Mr. J. C. Pottinger, M. I. C. E., held an inquiry into an 
application that has been made to the L.G.B. for sanction to borrow 


£20,300 for the establishment of a municipal telephone system in 
the borough and surrounding districts. 

Mr. Wheatley said the Swansea scheme originated in complaints 
made by the Chief Constable as to the working of the police tele- 
phone system, which was reported upon as being behind the times 
by the borough electrical engineer, Mr. J. H. Cawthra. Proposals 
for a more efficient service were suggested, but on the initiative of 
Councillor Solomon, a municipal system was decided upon, for the 
purposes of which Mr. Bennett, of Glasgow, had favourably 
reported. At the time of this report the National Telephone Co. had 
650 subscribere, or one subscriber for every 231 of the inhabitants, 
compared with one subscriber for every 14 inhabitants in Sweden, 
Norway and Denmark, where the telephoues were cheaper and more 
up to date, or one subscriber to every 40 persons in Guernsey. The 
reason for the small number of subscribers in the Swansea area 
seemed to be due to the prohibitive rates at present charged, £9 
being charged within the area, and as much as £16 being often 
charged for the outside districts. The result, in the words of the 
engineer's report, had been that we have had (in Swansea) a mere 
scratching of tbe telephone field and no more.” If Swansea bad 
the same proportion of subscribers as that at Guernsey, the number 
of subscribers would be 3,750, while if it had the proportion of 
Norway and Sweden the number would be 10,714. The Postmaster- 
General's licence bad been obtained to the scheme, as well as the 
consent of the County Councils concerned, while the Postmaster- 
General had further consented to & minimum rate of £5 for an 
unlimited service, so that the National Co. would not be in a 
position to under-cut the rates. The site of the proposed telephone 
exchange in Swansea was in Pier Street—a central position—and 
the contract for the erection of the building had been let in order 
to avoid delay. The work had been begun. The amount of the 
tender was £2,297 10s. He went on to mention that at a recent 
tire the police telephone service failed to work, and consequently 
great pressure was being brought upon the Corporation to proceed 
with the work as soon as possible. Already 337 persons or firms 
had applied for an unlimited service at the rate of £5 per annum, 
while 57 had applied for lines at the rates to be charged by the 
Corporation, £3 per annum and 1d. per call. No less than 33 per 
cent. of the National Co.s subscribers had signified their in- 
tention of coming over to the municipal service, while the rateable 
value of the promised subscribers represented 489, 631 78. 6d. No 
contracts had been let for plant, but,“ said Mr. Wheatley, they 
probably will be let to-morrow.” 

Mr. Bennett, consulting engineer, explained the proposed system, 
stating that there would be switch stations, by means of which 
connections could be made with outside areas, at Pontardawe, 
Clydach, Morriston, Skewen, Pontardulais, Gorseinon, Gowerton, 
Loughor and Mumbles. "The actual number of lines provided for 
on the switchboard was 750, but the board had been designed 80 as 
to extend the number of lines to 3,000. Glasgow a few years ago 
started its municipal telephone system with 3,000 promiecd 
subscribers, while to-day it had over 4,000 ; at Tunbridge Wells the 
station bad grown in a year from: 00 to 920 subscribers. 

Major-Gencral Webber gave it as his opinion that locsl 
authoritics should own their telephones, not only for the benctit 
of urban districts, but also the muck-neglected rural districts. He 
confirmed the reports and estimates of Mr. Bennett, and expressed 
his belief that the municipal system would successfully compete 
with the National Telephones. He corroborated Mr. Bennett's 
opinion that the system could pay its way. 

Mr. Bennett, recalled, stated that by the system with under- 
ground cables, which he proposed in Swansea, it would be 
impossible except in carc of accident for one subscriber to bear 
the conversation of another. “Tapping” on the part of tte 
telephone girls would also be impossible. 

Councillor W. H. Mill put two questions, the replies of Mr. 
Wheatley to which went to show that the National Co. intended 
coming within the "Telegraphs Acts, 1899, in Swansea; if tbey 
did, and the Swansea Corporation bad half the number of ttc 
subscribers, the National Co. would be compelled to allow 
inter-communication free of charge. The Corporation bad already 
more than the requisite number of subscribers for this purpose. 
Furthermore, the Corporation had given underground way leaves to 
the company, and unless they came within the Act the notices ter- 
minating those wayleaves would be enforced. As to the charge“, 
the Corporation system would be £3, as against £3 10s. charged by 


the National Co., and 1d. per call in each case within a mile 


radius. The inquiry was closed. 
Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED. 
Latakia-Cyprus ee oe te ee oe ee June 20, 1899 ee ee 
Communication with Carthagena and Barran- 
quilla (Columbia) à i et Dec. 8, 1900 
Trinidad-Demerara No. 1 Aug. 27, 1901 


Bt. Lucia-Grenada  .. 88 a vs .. May 8,1902  .. Oct. 18. 

Dominica-Martinique .. ea os as .. May 8, 1902 

St. Lucia-Martinique .. x RS s . May 8, 1902 

Guadeloupe-Martinique oo we . May 9, 1902 L 

Banta Cruz de Teneriffe to Tejita de Teneriffe July 4, 1902 

Puerto Plata-Martinique  .. - è .. duly 10, 1902 

Guantanamo-Mole St. Nicholas. 1 .. Aug. 4, 1902 

Cayenne-Pinheiro T ix T os . Aug. 13, 1902 T 

St. Lucie-Bt. Vincent x us vs .. Bept. 19, 1903. .. T 
LANDLINES :— 


Route tía Hanekin on Persian territory .. ee Feb, 24, 1 "x ae 
Communication with Tientsin and Taku via done 


elampo . oe LE E ee ee ee ee July 18, 1900 ee oe 
Communication with Maranham .. is .. Sept. 19, 1902 , ee 


The Telegraph Wire Export Trade.—Not for a long 
time has the export trade of this country in telegraph wire a. d 
apparatus connected therewith been so quiet as during the past 
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: month. The shipments only attained a value of £50,739 as com- 


pared with £391,207 in the preceding month, and £80,294 in 
September, 1901. For the nine months ending with September 
last, the returns show a total of only £2,226,732 whieh compares 
with: £2.753,152 in the corresponding period of last year, and 
£2,469,476 in the first nine months of 1900, 


Wireless Telegraphy. — The Western Electrician, of 
Chicago, says “ that Rear-Admiral Royal T. Bradford, chief of the 
Bureau of Equipment of the United States Navy, under whose 
supervision tests in space telegraphy have been going on between 
the Washington Navy Yard and the Naval Academy at Annapolis 
for some time, saya that ‘ No reliable system of wireless telegraphy 
has yet been developed.’ The results obtained from the tests made 
with the different systema are not made public, but it seems to be 
evident that no system proved sufficiently reliable to warrant its 
adoption by the Navy Department. The recent army and navy 
mancuvres demonstrated the need of a ‘wireless’ system, and in- 


vestigation will not cease until that need is supplied. The training ' 


ship Prairie has been ordered to report to the board conducting the 


the ships of the North Atlantic equadron will be equipped with the 
system which has given the best results, and, with the Prairie, will 
be sent to sea. Communications will be carried on between the 
two ships as between a flagship and the ships of a fleet, and the 
defects and advantages of the system noted. None of the systems 


Italy and Argentina have agreed, according to the Chronicle's 
correspondent at Rome, to establish stations for wireless telegraphy 
between the two countries, Signor Marconi estimates the cost at 
£50,000. Wireless despatches will cost 1 lira per word, instead 
of 6 lire, the cost of present cablegrams. 


August, and September of this year has been se 
I——————— 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aston Manor, — October 31st. Condensers for elece- 
tricity works, See“ Official Notices” October 10th. 


Batley.— October 28th. Cooling tower and tauk for the 
electricity works, See “ Official Notices ” October 10th. 


Brussels, —The Belgian Telegraph and Telephone Depart- 
ments are about to make the following purchases :—120,0C0 kilo- 


e iron being for the manufacture of wire, should be of first 
quality; the turface should be galvanised with pure zinc, and the 
section sl. Culd be Perfectly circular. The wire must be capable of 


; es per square millimetre. Under a 
oad of 20 kiios per square millimetre, it should not be extensible 


per cent. The electric conductivity of the iron 
should be not lesg than + the of that of pure iron. 


Burton-upon-Trent.—N ovember 5th. Overhead equip- 
Dentforiranwasa See Official Notices " to-day. 


Copenhagen,— November 17th. Two dynamos, switch- 
board, Ac. See “Official Notices ” to-day. ' 


„ Dudley,— October 18th. Arc lamp carbone. Sce 
Officia] Notices ” October 3rd, 

; Dumfries The T.C. has resolved to call for tenders (1) 
or the lighting piov, Order; (2) for both the lighting aud the 


un orders ; (3) for a bupply of electricity to drive the cars ; 
Mf the Council Coustincts the works, for the lease of cach, 


4 Mammermith.— October 24th. 
€ “Official Notices te-day. 


Hornsey.— October | 27th. 


for the fitting The Council wants tenders 


electricit up of an electric light installation in its 
Sols] Y Works. Specifications, &c., from Mr. Robert Hammond, 
ig cugineer, 64, Victoria Street, S.W. Deposit, £1. 


bo bowie, — October 22nd. 


ers, and conn 
See " Oficial Notices” Bopp OY ere 


(a) Switchboard, motor 


C ad construction for tramways. 
ces" September 26th, 


Electricity meters, | 
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Lancaster.—The Visiting Committee of the County 
Asylum invites tenders for a new direct-coupled dynamo (700 


16-c.9.) and switchboard. Particulars from Medical Super- 
intendent. 


London.— October 21st. Two electric car traversers for 
the L. O. C. tram depots. Specifications, &c., at Spring Gardens, £2. 


Mausfield.— October 31st. Electric wiring of the Town 
Hall. fpecifications from Mr. Hewlett at the electricity works. 


Neweastle-upon-Tyne, — November 8th. A triple- 
expansion direct-coupled 3,000-m.». engine for the Corporation 
tramways station. Mr. A. E. Le Rossignol, general manager and 
engineer. Deposit for specifications, £3 3s. See Official Notices 
to-day. ` 

Paris.—October 27th. Competition for supply and 


installation of motors, pumps and generators for water-works, 
—Apply Hotel de Ville, Paris. 


Santiago de Cuba,.—November 15th. The Municipality 


of Sentiago de Cuta is open to receive offers for installing an electric 
lighting system in the town. 


Shanghai. October 30th. (a) Two 500-kw. steam 


alternators; (5) switchboards ; (c) two condensers and pumps. See 
“ Official Notices ” September 12th. 


Spain.—October 19th. Tenders are being invited until 
the 19th inst. by the municipal authorities of Irun (Guipuzcoa 
province), for the concession for the electric lighting of the town. 
Tenders are to be sent to El Secretario del Ayuntamiento de Irun 
(Guipuzcoa), whence particulars may be obtained. 


Spain.— October 20th. The municipal authorities «f 
Bonillo (province of Albacete) are inviting tenders until the 20th 
inst. for the concession for the electric lighting of the town during 
a period of 20 years. Particulars may be obtained from, and 


tenders are to be sent to, El Secretario del Ayuntamiento de 
Bonillo (Albacete), 


St. Petersburg.— November 1st (14th). 
invites tenders for the reconstruction of the three town tramway 


lines, hitherto worked by horse traction, with electrical power, and 
the construction of an electric station. 


also application forms with particulars, will be seat free at 
once either by post or wire. The last date for the production 
of projects and offers is as above, and applications should be 
addressed: Stadt Amt, St. Petersburg, Russia. 


Sunderland,— November 28th. Steam dynamo, three- 
phase motor-generators and transformers, and switchbuards. See 
" Official Notices " to- day. 

Swindon.—October 29th, 
“ Official Notices ” to-day. 


Tien- Tsin. — November — 80th. The Municij al 
Secretary at Tien-Tsin is calling for proposals for the lightirg of 
the British concessions by electricity. See this column for August 


15th. 
Wakefield.—October 18th. Electrical installation for 


the old workbouse buildings for the Guardians. Clerk, Union 
Offices. Specifications, one guinea, 


Electricity meters. See 


Wigan.— October 20th. (a) Electrical equipment of a 
thort length of new tramway and a portion of the existing line ; (b) 
construction of san e; (c) 18 Logie cars, double-deck, four motor, 
See ‘ Official Notices ” September 96th, . 


^w 


M M —MÀ—HUHÓÜ: 


LOSED. 


C 
Bexley.—The U.D.C. has given a contract to Messrs, 


Jobnson & Phillips, for switchboards at £1,049, and for trans- 
formers, pillars, &c., at £1,155. 


Bradford.—The Markets and Fairs Committee hes 
accepted the tender of the Bradford Electrical Engineering Co, 


for electric light fittings for the Market Tavern and the Trevelyan 
Hotel, at a cost of £170 158. 


Glasgow. — The Committee of the Glasgow Parish Council 
has recommended the acceptance of the tender of 
an d Co., Coat bridge, for the large new Lancashire boilers, &c., in 
connection with the hospital in the eastern di 
Mr. A. H. Tiltman, of London, is the 


Gravesend,—The T.C. on October 8th accepted the 
tender of Meters, Gardener & Co, for Wiring the market and 


muDicipal buildings for the electric light at 4396. The Alliance 
Electrical Co. tendered at £400. 


Hudderstield.—The Tramways Committee hab accept d 
the following tenders :—For copper bonds, F. A. B. Low ; pointa 
and crossings, Askham Bros. & Wilson; 1 and 3 in. racking, J. W. 


ME & Co.; cement, Otto Trechmann, Ltd. ; Pitch and oil, Henry 
ison. 


The tender from Mr. E. Nuttall for the reconstruction of the 


Permanent way of four extensions within the borough has algo been 
accepted, 


— 
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Liverpool. — The T.C. has accepted the tender of 
Messrs. Galloways, Ltd., of Manchester, for the supply of 14 
Lancashire steel boilers for the electric light stations, at £735 each. 


Newport (Mon.).—An order has been placed with Messrs. 
Markham & Co. by the Corporation Electricity Committee for a 
third engine for their power station, Messrs. Ma kham's tender 
being £4,200. The same firm are to be paid £100 as compensation 


for delay in acceptirg delivery of two engines previously contracted 
for, and for warehousirg them. 


Peterborough ,— Messrs. Pritchetts & Gold have obtained 
a contract for a storage battery of 240 ceils to be used in con- 
nection with & Crompton automatic reversible booster for the 
Corporation's new traction station. 


Portsmouth.—The T.C. has endorsed the recommenda- 
tion of the Tramways Committee that the tender of the Britannia 
Co., £90, be accepted for the supply of overhead line material. 
The other tenders were :— Electric Tramways Equipment Co., Ltd, 
£83 15s. ; Macartney, McElroy & Co., £90; Dick, Kerr & Co., £90; 
R. Blackwell & Co., £100 16s. 


Rughy.—The U.D.C. has accepted the tender of the 
British Thomson-Houston Co., for the supply of engines, dynamos, 
and switchboard for the new electricity works. 


` Stepney.—The M.B.C. has accepted the tender of 


Messrs. J. & H. Gwynne for a centrifugal pump for the electricity 
works, at £58 12s. ° 


FORTHCOMING EVENT. 


Tuesday, October 21st.—At 2 p.m. Institution of Junior Engineers. 
Visit to the London Bridge Widening Works. 


* 
P. 


REVIEW. 


Modern Iron Foundry Practice, Part I. By G. R. Barr. 
London: The Technical Publishing Company, Limited. 
1902. Price 58. 


This volume is intended to meet the existing want of a 
manual on this subject, and is of interest mainly to thore 
engaged in iron foundries. There is, however, a good deal 
of matter relating to electrical apparatus, such as cranes, 
fans, lifting magnets, &c., which appeals to electrical engi- 
neers. Illustrations and particulars are given of scme cf 
these valuable aids to foundry work. As was inevitable, the 
electric driving of cranes is eulogised as being far in advance 
of all other means for the purpose, and it is pointed out that 
owing to the introduction of electricity primarily for this 
object, it has obtained a firm foothold in the foundry, 
where it is now made use of for all kinds of purposes. 

The bulk of the volume deals with actual foundry equip- 
ment, materials and processes, in a most practical manner, 
and the volume it will no doubt form a valuable addition 
to the engineer’s library. 


- 


NOTES. 


n. Will.—Tbe estate of the late Mr. Arthur Dennis (W. F. 
Dennis & Co.) is valued at £32,582 gross, and £29,862 net. 


Institution of Electrical Engineers (Manchester 
Section).—The Committee of this section for the approaching 1902 
—1903 session is as follows:— Past- Chairmen: Dr. Edw. Hopkinson, 
C. H. Wordingham. Chairman: Hardman A. Earle. Vice- 
Chairman: Edw. W. Cowan. Members: Dr. F. H. Bowman, S. V. 
Clirehugh, A. A. Day, C. M. Dorman, W. P. J. Fawcus, A. 8. Giles, 
J. S. Highfield, H. Lindley, G. F. Metzger, A. B. Mountain, Dr. 
C. H. Lees, C. D. Taite. Mr. Cowan bas vacated the post of 
honorary secretary, and, as above stated, has been elected vice- 
chairman. Mr. P. A. Ramage, Salford Iron Works, Manchester, is 
the new hon. secretary and treasurer, and all communications 
relating to the section should in future be addressed to him. The 
last report states that, if sufficient students come forward next 
session, it is proposed to form a etudents’ sub-section. 


Institution of Civil Engineers.—The Council of the 
Institution of Civil Engineers has, in addition to the medals and 
prizes given for communications discussed at the meetings of the 
Institution in the last session, made the following awards in respect 
of other papers dealt with in 1901—1902 :—A Telford gold medal 
to J. Macfarlane Gray (London); a George Stephenson gold medal 
to R. Price-Williams (London); a Watt gold medal to W. Bell 
Dawson, M.A., D.Sc. (Ottawa) ; Telford premiums to W. R. Cooper, 
M.A., B.Sc. (London), E. M. De Burgh (Sydney, N. S. W.), George 
Wilson, D.Sc. (Manchester), Frank Oswell, B.A. (Buenos Ayres), 
A. W. Brightmore, D.Sc. (London); a Crampton prize to C. D. H. 
Braine (Mowbray, Cape Colony); the Manby premium to B. W. 
Ritto (Cape Town). For students’ papers the awards are:—A 
Miller scholarship (tenable for three years) and the “James 
Forrest" medal to H. F. Lloyd (Birmingham) ; Miller prises to 
J. C. Collett and W. H. C. Clay (London), H. C. M. Austen 
(London), A. M. Arter (London), Robert Bruce (Manchester), L. F. 
Wells, B.Sc. (Manchester), W. H. McLean (Glasgow). 


Shock Fatalities.—On the 7th inst. a pitman in the 
Philadelphia Pit, Durham, received a fatal electric shock from a 
cable that bad beea broken in the pit by a fall of stone. The 
deceased man (TLos. Bellemy) was working in the pit, when a tub 
got off the line, and he went to help another man to get it on again. 
While they were working, aslight fall of stone came away from the 
face of the coal, and fell on to the electric cable, snapping it; 
one part of the cable springing back struck Bellamy on the 
left arm, and he received an electric shock, and almost immediately 
fell dead. At the inquest Dr. D. R Boyle said that death was due 
to paralysis, following on an electric shock. Mr. Austin Kirkup, 
manager, said the cable was insulated by india-rubber, and there was 
no fault until the stone came away. A verdict of accidental death 
was returned, no blame being attachable to anyone. 

Early in September a coolie, Juggoo Gowala, working on the 
platform of a telescopic ladder at Calcutta, received a fatal electric 
shock by coming into contact with the wires of the Calcutta Elec- 
tric Supply Corporation. He was stooping under the wires when 
his back touched both the positive and negative wires, and he fell 
down senseless. The medical evidence showed death to be due to 


-sudden failure of the heart, caused by electric shock. 


At Melbourne recently a bricklayer named Fellows was removing 
his coat to set to work upon cleaning out a transformer pit, and in 
stretching out his left hand, unwittingly touched a live wire, and 
succumbed to the shock. His brother, who was at work with 
him, attempted the work of restoration, but without success. 
Fellows's left hand was badly burnt, and there was a large patch 
on the back of his head. 

On 10th inst. a man named Jones, who was employed by 
Callender’s Co. repairing a feeder pillar for the Sutton Coldfield 
Corporation, received a fatal electric shock. 


The Glasgow Tram Accident.—The Board of Trade 
report on the car collision which occurred in Renfield Street, 
Glasgow, on September 6th has been published, but space will not 
allow us to reprint it this week. It will duly appear in our next 
iesue. The report goes to emphasise the important lesson of the 
necessity of having highly trained and intelligent, level-headed 
men as drivere.” When one of the drivers was confronted with an 
emergency, Major Druitt thinks it probable that he “ failed to use 
properly the brake especially provided for an emergency.” 


South African Trade.—Messrs. Ben Morgan and 
T. N. Jenkin, who recently returned from their South African trade 
tour, submitted their reports at a meeting of the South African 
Trade Committee held at Palace Chambers, Westminster, on 8th 
inst. Mr. John Lockie, J.P., presided. Mr. Ben H. Morgan, the 
Engineering Trades Commissioner, stated that there were enormous 
opportunities for trade in engineering lines. In regard to the 
industry of the Rand, he was of opinion that a large quantity of 
mining and electrical machinery of all kinds would be required. 
Bright prospects were held out to manufacturers of steam engines 
and general tramway and lighting equipment for towns. He dealt 
in detail with the prospects of trade in iron and steel constructional 
work. He found that German and American competition was every- 
where very keen, and, although the prospects of trade were so good, 
business could only be obtained by enterprise and puehfulness, and 
a thorough appreciation of the requirements of the market. He 
hoped tbat the exposure of antiquated methods of business in his 
report would open the eyes of Britieh manufacturers and traders, 
and help to bring about a better condition of things. 


Düsseldorf Exhibition.—The Berlin correspondent of 
a financial contemporary says that an Anglo-American Industrial 
Co. at Buenos Ayres has sent a Commission to inspect the Düssel- 
dorf Exhibition, and that as a result of the visit this Commission 
has placed large orders with several German firms. Thyssen & Co., 
at Muelheim-am-Rhein, are eaid to have received a large order for 
iron pipes; the Aachen Electricity Co. is to supply an electrical 
central station and some electric motors. The Frankfort Machine 
Worke, Wiesche & Scharffe, has received a commission to supply 
heavy electrical lifts and cranes; the Schwiderski firm at Leipzig 
is to supply two powerful steam engines, and the Diisseldorf 


zt Tubular Boiler Works are to provide the steam installation 
work. 
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Obituary.— The inquest into the cause of the death of 
Dr. J. H. Gladstone, F. R. S., to which we referred last week, showed 
that he was found dead on the floor of his study at Bayswater. 
It seems that he had just previously returned home on Monday 
evening, last week, from a meeting of the Christian Evidence 
Society over which he had been presiding. The medical evidence 
showed that there was extensive old pleurisy on the left side, so 
that he could hardly use one lung. The valves of the heart were a 
little diseased. Death was due to syncope from a weak heart and 
old pleurisy. " 

We regret to record the death of Mr. Joseph Beattie, a partner 
in the firm of Warren, Beattie & Co., electrical engineers, Middles- 
brough, at the early age of 27 years. Mr. Beattie had been ill for 
some time past. 

The death is announced, as having occurred on 13th inst., of Mr. 
Peter Brotherhood, the well-known high-speed steam engine builder, 
of Belvedere Road, S.E. Mr. Brotherhood, who was 64 years of 
age, passed away at his residence in Hyde Park Gardens. 


Personal — Mr. J. H. Leake has been appointed 
mechanical and electrical engineer to the West Riding of Yorks 
Asylums Committee. | 

The London Gazette for. Friday announced that Lieut. A. P. 
Trotter has resigned his commission in the Electrical Engineers, 
R.E. (Volunteers). : 

Mr. Ernest Browne, lately with Messrs. Ernest Scott & Moun- 
tain, of Newcastle-on-Tyne, and district engineer and manager for 
the National Electric Wiring Co., Ltd., of Victoria Street, West- 
minster, S. W., has accepted a position with the Britannia Electrical 
Works Co., of St. Martin’s Lane, W.C., as chief assistant engineer. 

The Referee says: — Mr. G. Applebee- Poynton, the electrical engi- 
neer to the Gaiety Theatre, is one of the few members of the 
theatrical profession to receive the Coronation medal. Company- 
sergeant Major Poynton was the senior N.C.O. of the Corps of 
Electrical Engineers R.E. Volunteers on duty for the Coronation 
protession on August 9th.” 

We understand that Mr. A. A. King, who has been chief 


representative . for. Messrs. Veritys, Ltd., of Manchester, has 


severed his connection with that firm. 
Exhibition at Grimsby.—Under the auspices of the 
Grimsby Electric Lighting Committee, an interesting exhibition 
ams held at the Town Hall last week, with a view to showing that 


Siectricity can be utilised not only for. illumination, but for heating 
i copking purposes. 


4 The E.L. Committee, the tramway com- 
ny, and othef tradesmen who deal with electric plant had stalls 
and exhibited their particular wares. 'The whole of the arrange- 
ments were successfully carried. out under the able guidance of Mr. 
Vignoles, the borough electrician, and his steff. EE 


Electricity for Heating.—The town of Davos is con- 
sidering a scheme for the abolition of all the ordinary forms of fuel. 
It is proposed to erect an extensive electric plant at the confluence 
of two large mountain torrents, whose united. waters will supply the 
hecessary motive power. The first cost of the installation is esti- 
mated to be 84 million francs. Already electricity is used for 
lighting and motive power, and in many villas for cooking and 
heating, and in one of the largest bakeries. The idea is to do away 
with all contamination of the air by the use of fuel. 


Appointments Vacant.—An electric meter-testing 
assistant for the Corporation of London, at £200; engineer-in- 
charge for Newport at £2; an outside superintendent for Ilford at 
£150. Bee "Official Notices " to-day. 


The Manchester Municipal School of Technology.— 
There was a brilliant assembly at the opening of this Institution on 
Wednesday, by the Prime Minister, the Right Hon. A J. Balfour. 
The Gord Mayor (Alderman Hay), who is chairman of the Technical 
Instruction Committee of the City Council, accompanied by the 
Town Clerk, waited upon Mr. Balfour at the Queen’s Hotel shortly 
after 11 o'clock, and drove with him to the new building in Whit- 
worth Street. Accommodation was provided for about 800 guests, 
who gave the Premier a very hearty reception. The right hon. 
gentleman opened the main door of the building with a gold key, 
which was presented to him by the Lord Mayor in the name of the 
Corporation. 


Yorkshire College Engineering Society.—On Monday 
evening last Prof. John Goodman, M. I. C. E., delivered his presi- 
dential address and inaugural paper at Leeds on “Engineering in 
Canada and the United States." 


Fire.—An electric organ at the East United Free 
Church, Aberdeen, has been destroyed by fire, fasion of wires being 
the alleged cause. 


Tis Ssle,— The Wakefield B. of G. offer a battery of 


Noti 202 Ra m and booster for charging same. See “Official 


THE CENTRAL STATION ENGINEER. 


Mr. R. WHEELER has resigned the position of mains superinten- 
dent under the Southport Corporation, and Mr. W. GREEN has been 
promoted by the Electricity Committee to the post, his salary being 
advanced from £130 to £143 per annum. Mr. W. WHITNEY has 
been appointed assistant mains inspector. 

The Bristol Corporation Electricity Committee has appointed 
Mr. W. B. MoRGaN as mains engineer (in succession to Mr. 
JENKINS), at a salary of £156 per annum, and Mr. A. J. CROWTHER, 
of Leeds, as assistant mains engineer, at £130 a year. 

Mr. R. N. Toppy has been appointed chief assistant engineer, 
and Mr. T. R. SraANCOMBE, of Plymouth, engineer-in-charge, at 
Wimbledon electricity works. 

Mr. A. C. GILBERT has been appointed assistant electrical engi- 
neer at Ilkeston by the T. C., at an annual salary of £110 per annum. 
There were 37 applicants. | 

Mr. A. E. Bagger, station superintendent at East Ham Elec- 
tricity Works, has resigned, and taken up the post of engineer to 
the Bexley District Council (a new undertaking which is in course 
of construction). Mr. W. R. ELLIOTT (senior shift engineer) has 
been appointed station superintendent in place of Mr. Barker. 

The electrical engineer at Heywood, Mr. W. 8. JOHNSTON, has 
resigned his position, having obtained & more lucrative appoint- 
ment in the Midlands. 

On Friday last, Mr. GILBERT R. Spurr, assistant engineer to the 
Ilford Urban District Council, was presented by the staff and 
employés with a marble clock, suitably inscribed, on the occasion 
of his marriage. Mr. ARTHUR H. SHaw, the resident electrical 
engineer, made the presentation. 

Mr. J. S. Frain, who has had charge of the City of Durham works 
of the County of Durham Electrical Power Distribution Co., has 
been promoted to the head offices at Surrey House, London, and his 
place at Durham has been filled by Mr. W. H. Jay, from Gateshead. 
The company have obtained their order for the construction of the 
tramways from Durham to Brandon, and the work is being forwarded. 
It is hoped that the lines will be opened during the ensuing year. 

Mr. RaL PH Lomax, an assistant at the Darwen electricity works, 
has resigned his position, in order to take up duties as shift engi- 
neer at the Stockport electricity works. 


- 


NEW COMPANIES REGISTERED. 


Rangoon Electrie Construction Syndicate, Ltd. (75,041).— 
This company was registered on October 6th, with a capital of £1,000in £1 
shares, to apply for and obtain from the proper authority in Burmah con- 
cessions and powers for constructing and working electric tramways and elec- 
tric lighting works, and toturn the same to account, The first subscribers 
(each with one share) are :—H. Howseman, 7, Queen's Garder 8, W., solicitor; 
A. Jones, 54, Grantham Road, Stockwell, S.W., clerk; H. E. Brandt, 25, Cam- 
bridge Street, Eccleston Square, S.W., solicitor; F. C. Farrow, 7, Ossington 
Street, Bayswater, W., clerk; G, W. Farrow, 54, Lysias Road, Balham Hill, 
S. W., clerk; J. E. Waller, 29, Great George Street, S.W., civil engineer; and 
L. B, Aynlay, 269, High Road, Leyton, Essex, clerk. No initial public issue. 
The number of directors is not to be less than three nor more than five; M. F, 
Kindersley is one of the first; no qualification required. 


D. Stewart & Co. (1902), Ltd. (5,192).— This company wa: 
registered in Edinburgh on October 8th, with a capital of £80,000 in £1 shares, 
to purchase the business, property and effects of D. Stewart & Co., Ltd. (now in 
liquidation), and to carry on the business of engineers, millrights, boiler 
makers, electricians, machinists, coppersmiths, founders, iron and steel manu- 
facturers, makers of motors, motor cars, carriages, launches and vessels, ship- 
owners, shippers, brokers and general merchants. The first subscribers (each 
with one share) are:—J. Beardmore, Parkhead Forge, Glasgow, engineer; D. 
Girdwood, Parkhead Forge, Glasgow, steel manufacturer; W. D. Beil, London 
Road Iron Works, Glasgow, engineer; D. McPhun, London Road Iron Works, 
Glasgow, secretary; A. M. Downie, London Road Iron Works, Glasgow, ongi- 
neer; A. M. Mitchell, 160, W. George Street, Glasgow, writer; and J. B. Pater- 
son, 160, W. George Street, Glasgow, writer. The number of directors is not to 
be less than two nor more than seven; the first are W. Beardmore and J. 
Beardmore; qualification, £1,000; remuneration as fixed by the company 
Registered office, London Road Iron Works, Glasgow, . 


Simpson Bros. (of Hapton), Ltd. (75,071).—This company 
was registered on October 9th, with a capital of £5,000 in £1 shares, to acquire 
and carry on the business of electrical and mechanical engineers carried on by 
W. FitzAllen Simpson at the Electrical Works, Hapton, and at Curzon Strect, 
Burnley, Lancs., as Simpson Bros.,“ and to carry on the business of manu- 
facturing electricians, mechanical engineers, manufacturers of machines, 
articles and things used or required in the generation and utilisation of elec- 
tricity or electrical energy, &c. The first subscribers (each with one share) 


are: — W. FitzAllen Simpson, Oakleigh, Hapton, near Burnley, electrical engi- 


neer; Mrs. I. Simpson, Oakleigh, Hapton, near Burnley; Miss I. Simpson, 
Oakleigh, Hapton, near Burnley; J. Hartley, 65, Victoria Buildings, Man- 
chester, engineer; W. Hudson, 9, Curzon Street, Burney, book-keeper; J. F. 
Heap, 12, St. James s Row, Burnley, chartered accountant; and Mrs. M. Crook, 
Shuttleworth Hall, Hapton, near Burnley. No initial public issue. The first 
directors are W. FitzAllen Simpson and Mrs. I. Simpson; qualiticaticn, one 
share. Registered office, Electrical Works, Hapton, Lancs. 


Electric Mercantile Agency, Ltd. (75,039).—This company 
was registered on October 6th, with a capital of £1,200 in £1 shares, to carry on 
the business of an electric light company, and of electricians, electrical, 
mechanical and general engineers, suppliers of electricity, manufacturers of 
electrical apparatus, &c. The first subscribers (each with one sbare) are:— 
J. D. Bancur, 5, Warwick Court, High Holborn, W.C., merchant; A, H. Dibley, 
12, Cornfield Terrace, Eastbourne, typist; A. E. Barnard, 277, Lewisham High 
Road, S. E.; E. Hudson, 4, Ledbary Road, W., gentleman; H. Jewers, Birch 
House, Hayward's Heath, Sussex, director; W. Hudsen, 88, Hornsey Park 
Road, Hornsey, N., clerk; and D. S. Anderson, 22, Summerhill Road, N., clerk. 
No initial public issue. The number of directors is not to be less than two nor 
more than five; the subsoribers are to appoint the first; remuneration ag fixed 
by the company. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


_ Merthyr Electfte Traction and Lighting Co., Ltd. (57,908). 
—This company's annual return was filed on July 26th, when 6,000 ordinary and 
6,000 preference shares had been taken up out of a nominal capital of £100,000 
divided into 10,000 ordinary and 10,000 preference shares of £5 each. £5 per 


share has been called up, resulting in the receipt of £60,000. Mortgages and 
cha) ges, £80,000. 


Flectrical Oil Refining Co., Ltd. ( 3,126).—This company’s 
annual return, made up to July 80th, has been filed. 4,875 shares have been taken 
up out of a nominal capital of £5,000 divided into 5,000 shares of EI each. £1 per 
share has been called up on 882 shares, resulting in the receipt of £882. £8,498 
is considered as paid on 3,498 shares. No mortgages or charges. 


St. Helens Cable Co., Ltd. (62,471).—Iesue on September 
19th, 1902, of £5,000 second debs. (10 of £500 each), part of a series to seoure a 
total sum unlimited in amount. Date of resolution authorising present issue: 
Se; tember 18th, 1902. Property charged: The company's undertaking and 
pror erty, present and future, including uncalled capital. No trust deed. 


ersons entitled to the charge: W. W. Pilkington, St. Helens (£2,500), and J. 
Bec: ham, St. Helens (£2,500). 
£11 ,000. 


Lymington Flectric Light and Power Co., Ltd. (57,985).— 
A tr st deed, dated September 26th, 1902, to secure £20,000 debentures, has 
been registered. Property charged: The land, buildings, macbinery, works, 
plant, effects, undertaking and property of the company, present and future, 
inc..ding uncalled capital. Trustees: W. B. Hopkins, Clun House, Surrey 


Steet, WC.; and F. E. Gripper, Broad Sanctuary Chambers, West- 
minster, 8.W. 


Uxbridge and District. Electric Supply Co. Ltd. (72,706).— 
Is: e on September 20th of £1,000 debenture (10 of £100 each), part of a series 
ere» ted by resolution of directors dated July 18th, 1901, to secure a total sum of 
£2 ,€00, Property charged: The company's undertaking and all its property, 
present and future, irciuding uncalled capital. Notrust deed. Total amount 
previously issued of same series, £12,500. 


Walker & Hodgetts, Ltd. (67,312).— This company's annual 
return was filed on September 25th, when £00 preference and 2,000 ordinary 
shares were taken up out of & nominal capital of £5,000 in 2,000 preference and 
8,0 0 ordinary shares of £1 each. 41 per share has been called up on 500 pre- 
ference and 1,000 ordinary shares, resulting in the receipt of £1,500. 1,000 
ordinary shares are considered as fully paid. No mortgages or charges. 


Total amount previously issued of same series: 


CITY NOTES. 


Cuba Submarine Telegraph Co. 7 


Tn directors’ report for the half-year ending June 30th, 1902, to 


te presented at the meeting on October 22nd, 1902, reads as fol- 
lows :— 


‘The total receipts for the six months were £14,682 16s. 4d., while the expenses 
amounted to £5,788 4s. Id., leaving a balance of 48,894 12s. 8d., to which has to 
he added £4,590 6s. 4d. brought forward from last account, giving a total of 
£):3,484 188. 7d. to be dealt with. The sum of £2,752 7s. has been added to the 
reserve fund, which now stands at 4 129, 000, after deducting £5,752 78., the cost 
of the repairs to the Cape Cruz-Santiago cable. The dividend on the pre- 
ference shares will absorb £8,000, and leave 47,782 lls. 7d., out of which the 
directors recommend the payment of a dividend at the rate of 4 
per cent. per annum on the ordinary shares, free of income-tax ; 
the balance, £4,582 lls. 7d., being carried forward to the current half-year. 
Tle cables have continued in good working order since the date of the last 
rej ort. The directors regret that no reply has yet been received from the 
Gcvernment of tbe United States regarding the payment of the claim for 
d: mage done to the cables during the Spanish-American war. With regard to 
the claim for payment of tbe subsidy of £2,000 per annum in respect of the 
Cc nst cables, now in ärrear since January, 1899, the ccmpany's representative 
at Havana has, in view of the establishment of the new Government in Cuba, 
been instructed to make the necessary application for payment in accordance 
with the company's concession. The appeal of the West India and Panama 
Telegraph Co. against the order of the Court of Appeal confirming the judgment 
of Mr. Justice Farwell, was head by the House of Lords on June 20th and 
2: rd, and resulted in the appeal being dismissed with costs, thus terminating in 
this company’s favour tbe litigation iostituted in February, 1998. with respect to 
the construction of the agreement between the two companies dated January, 
31-t, 170. The retiring director is Mr. Alexander G. Low, who, being eligible, 
offers himself for re-election. Messrs. Gane, Jackson, Jefferys & Wells, C. A., 
the auditors, also retire, and offer themselves for re-election. 


New Issue.— Tbe Windermere and District Electricity 
Supply Co., Ltd., has been making an issue of £20,000 43 per cent. 
first mortgage debenture stock, of which £17,700 was offered at par. 
The list of subscriptions was to close on or before Thursday. 


Indo-European Telegraph Co.— The directors have 
declared an interim dividend for the half-year ended June 30th at 
the rate of 5 per cent. per annum. . 


STOCKS AND SHARES. 


———— ots — 


Wednesday Evening. 


Wiru the coming of Autumn there should also arrive, according to 
all Stock Exchange tradition, an accession of business as a herald 
to the more active markets which are popularly supposed to be with 
us through the winter. So far the tradition shows no signs of being 


fulfilled this year, for the state of trade in the House is woefully 
slack, and the uvanimity of opinion in all sections of the markets is 
as remarkable as the cause of it is regrettable. Great expectations 
were built upon the opening of Parliament some few weeks back, 
but even that event bas lost its magnetiem, and members of the 
Stock Exchange are at a loss to know in which direction to turn ip 
the bopes of better times. Interest of electrical affairs, however 
continues to expand, and while the Supply amd the Telegraph 
sections complain of inaction, there is plenty to occnpy the minds 
of those closely concerned with railway and other traction enter. 
prises. 


Central London Deferred, by its rise of a point, has overtaken ths 
quotation for the company’s Ordinary stock, which shows no change 
on the week. Sir Henry Oakley's spirited defence of the company’s 
policy has even led to some hopes that the Central London may, 
after all, be permitted to accomplish its scheme of acircle. It may 
be suggested to the directors that while they deserve all praise for 
their perseverance in the wider aime, yet the condition of the exi-ting 
line should also receive their continual attention. Despite the talk 
about new ventilation arrangements, the atmosphere of tbe Tao- 
penny Tube seems to grow more vitiated every week. Cental 
London stock has risen, but City and South London Ordinary shows 
a small decline, due to the apprehensions of what may be tbe ont- 
come of the competition when the South of London tramways start 
work in good earnest. Important changes are taking place in the 
management of the London and South-Western, the parent of the 
Waterloo and City line. It is thought that the new comers will 
devote themselves seriously to the question of electric traction on 
the South-Western system, and Mr. Evelyn Cecil’s appointment is 
especially bailed as the probable percursor to a radical change in 
the manner of haulage now adopted by the company. Since it is 
the South-Western Railway whose traffics are liable to be most 
severely cut into by the enterprise of the London United Tramways 
Co., stockholders inthe former should be thankful to know that 
there is at least a prospect of the competition being met with energy 
and skill. 

The Preference shares of the Tramways Co. have now 
improved to nearly 12, the partly-psid being 9, while the two 
Debentures are quoted at 108 and 82 for the fully and part-paid 
stocks respectively. Dealings are fairly active in British Electric 
Traction issues, and the Ordinary shares are 4 better. Brush shares, 
on the other hand, again display weakness, the unmarketability of 
the shares becoming still more pronounced. A general grumble 
goes up that of the four kinds of British Electric Traction uow in 
cireulation only one class enjoys that ofticial quotation which gires 
an added value to the shares. So far as dividends go, all the 
Tractions now dealt in are equal, but the delay which has taken 
place as regards obtaining an oflicial quotation places all but the 
one clasa at a disadvantage, and it is high time that those who are 
responsible for the matter should see it through the committee 
room of the Stock Exchange which deals with such affairs. 


Electricity Supply shares show a single change, Westminster 
Ordinary having added 10s. to their quotation. Otherwise the list 
is colourlees. The Edmundson Co. is seeking powers to issue fresh 
capital in tte shape of both Ordinary and Preference shares, ard 
there is no doubt that the increase will be duly sanctioned by the 
proprietors. A little business is afoot in the “City Undertaking" 
Preference shares of the Charing Cross and Strand, and the price it 
a shade under the par value of £5. A few City of Londo 
changed hands the other day at 103, which is really an outside 
price, while Chelseas can be bought at a fraction within 57. Pro 
vincial shares have lapsed into quietude again, and there are no 
important alterations to record. 


In the Telegraph division, a harder tone has come over the Angl^ 
American Co.’s stocks, notwithstanding the every-otber-day weak: 
ness of the Yankee railroad market. . Naturally, prices have thrown 
an unusual amount of business into the telegraph company’s hands 
of late, and evidently some of the speculative investors are beginning 
to appreciate the fact. While the deferred stock of the Angle 
American Co. is unchanged at 74, the two other issues both show 
rises of a point apiece, and whereas it was almost impossible to rell 
the Preferred at 92 a week or two back, the stock is now commanding 
93 andiupwards. Directs are about the same, and Submarine Cables 
Trust remains unaltered, but Globe Preference ate again being sought 
by the cautious investor, and the shares are 5s, up. Commercial Cable 
Debenture stock bas improved 1 per cent. In the Eastern group, 
the only recordable change is one of a small sbrinkage in Eastern 
4 per cent. Debenture stock. 


Turning to the Miscellaneous Market, British Insulated Wire 
shares pursue the erratic tenor of their way by recovering the 
sharp fall which overtook them last week, but Crompton's hare 


eased off again, and General Electric Debenture is a trifle easier. 


Telephone varieties are steady, but there is nothing doing in them. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


i : 
- Closing Closing 
NAME. or Dividends for the last . Quotations Quotations week ended 
oe three years. Oct. 8th. Oct. 16th. | 00 
| i 
l 1899. ; i t Lowest. 
African Direct Telegraph, 4% Debs. "T 100 is pod Bs 98 —102 98 —102 puc j si 
Amazon Telegraph ce s shares, Nos. 1 to 25,000 i - 8 10 as "m 24 B84— 43 9)— 4 m 
Do. do. 96 Debs., Nos. bpm -— M .. | 100 E ad UN 70 — 80 70 — 80 pL. oi 
Anglo-American Tele arb is js i ae - ..| Stock | 78/6 38% 61s 47 — 50 48 — 51 49 
Do. do. do. 6% Pref. ra - "T ts .. | Stock | 6% 6 96 6 96 91 — 98 92 — 94 | 
Do. do. do. Deferred Ps zi T .. | Btock | £1 78s. 58.% 28 — 71 7 73 
Chili Telephone, Nos. 1 to 44,000 .. ss n s F T 5 4% 5 % 5 4 31— 4 
Commercial Cable i .. | $100 8% 8 % 8 2 160 —170 xd | 160 —170 T | i 
Do. do. Sterling 500 year 4 4 * Deb. Stock Red. .. Stock W * 93 — 96 xd 94 — 96 957 95} 
Cuba Telegraph i e 4 10 7% | 44% | 4% 64 54— 64 gs y 
5 De: n x10 Pret. sa Si p is s T o 2 in u 18 — 14 n 13 — 14 d 
rect Spanish Telegrap - He ae m 4 4 — x 2 x ace 
irene: tea state’ Capel” & Cum. ‘Pree . 1) 5 [5 5 Bn a „% 
rect Uni 8 e 1 11 1 11 1 
Direct West India Cable, 80857 Reg. Deb., within Nos. 1 tol 0, Red. 100 Ka um > HS 1007108 100 108 a 
Eastern Telegraph, Ord. k) 7% | 7% | 7% | 125 —180 125 —190 1 1954 
Do. Pref. Stock T " ..| 100 ps T 8 90 — 98 90 — 93 91 
Do. 4% Mort. Deb. Stock Red. - .. | Stock vs T E 107 —110 106 --109 T 2x 
Eastern Extension, N and China Telegraph Vs - 10 7 96 7 96 7 96 12 — 124 12 — 124 123 134, 
Do. 4% Deb. Stock Stock 24 a i 107 —110 107 —110 107 PE 
Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8, 000, red. 1900 | 100 5196 2 ah 99 —102 99 —102 on 
Do. do. 4% Reg. Mort. Debs. (Mauritius Bub) 1 A 8,000 25 ee " m 101 — 104 % 101 —101 % 2 
180,227 | Globe n and Trust 10 54% 95 53% — 10 10 31 9i 
180,012 do. 6% Pref. bs Pa is P M 10 js dan 4 RS t 13; 1 14 18 13i% 
150,000 ; Great Northern Telegraph, of Copenhagen 10 124% | 15 % |15% N — 28 27 — W ud 
70,000 Halifax and Bermudas Cable, 44 % 1st Mort. PP Tan Nor. ! 100 5 " 7 100 —108 100 —108 7 
17,000 Indo- -European Telegraph ue ee m. 25 10% | 10% 10 38 — 42 $8 — 42 114 
100,000 | London Platino-Brazilian Telegraph, 6 % Debs. „ aad 100 8 RS pi 101 —106 101 —105 be 
72,680 | Montevideo Telephone, Ltd., 985 Nos. 1 to 72,680 ss s 1 | A% vs zt — 4 à 
86,492 Do. do. 5 96 Pref., Nee 1 to 88,492 ea 25 1 5 TM E = 1 — 1 E 5 
1,988,833 National Telephone, Pref. Stock  .. is ..| 100 5 96 5520 5% 93 — 95 98 — 95 944 93} 
1,966,667 Do. do. Def. Stock a T i Us ..| 100 60 64 xd 55 — 57 55 — 9l - 5 
15,000 Do. do. 6 % Cum. 1st Pref. ax S E ar Hs 10 6 96 6% 6 % 124— 1 124— 1 . 
15,000 Do. do. 6 €, Cum. 2nd Pref. ns 10 6% 6 X, 6% 11 ] 114— 1 ; 
250,000 Do. do. 5 % Non-cum. 8rd. Pret., 1 to 250,000 z^ z 5 5 5% 5% 4 5 
2,000,0001 Do. do. 84 % Deb. Stock Red. M .. | Stock | 34% 35 83 96 — 99 96 — 90 974 
600,000 Do. do. 4 % Deb. Stock Red. $5 ..| 100 E 4% 4% 102 —106 102 —106 ix 
171,504 | Oriental Telephone and Elec. Nos. 1 to 171,504, fully paid te 8 1 5 90 6 % 6 % — 1 i— 1 : 
100,000 | Pacific and European Tel., 4 % Guar. Deu. 1 to 1,000 ws ..| 100 is 83 d 99 —102 99 —102 
11,889 , Reuter's Me ya ds of 8 5 96 5 8 % 64— 73 66 — 74 
8,908 | Submarine Cables Trust r : s vs iA is .. | Cert. = T ts 110 —120 110 —120 
58,000 | United River Plate Telephone | : $a 5 7 96 7 7 96 i- 5} 4 
000 Do. 5%C um . Pref., Nos. 1 to 40,000 = 5 "A F 9 44— 5 44— 5 ! 
199,941 Do. de 5 % De 96 .. | Stock 102 —105 102 —105 
15,608 West African Telegraph, Shares 1 10 T- 4 — 4 
90,008 | West Coast of America, Nos. 1 to 80,000 and 53, 001 to 58, 008 . 21 = | . 
Do. do. 4% Debe., 1 to 1,500 guar. by Braz. Zub. Tel. 100 - 08 —101 98 —101 98 
967,990 | Western Telegraph, Ltd., Nos. 1 to 207,990 ids , 10 7 96 7 T% 11ł}— 123 11j— 121 ! 124 | My 
75,0001 Do. do. 5 €, Debs. 2nd series, 1908 .. : .. | 100 bs 102 —105 102 —105 " P 
400,000 do. 4 Deb. Stock Rede.. 100 1 99 —102 99 —102 | 7 
$6,821 | West India and Panama relegeaph - X T : 10 B% 4% - 4 — 4 
$1,563 6 % Cum. Ist Pref 10 E 5 5 i| 
4,669 Do 995 do. 6 % Cum. 2nd Pref. 10 8 — 4 8— 4 | 
90,0001 | Do do. do. 5 4) Debe., Nos. 1 to 1,900 100 | 


20,000 ‘Sitch Aluminium 7 Cum. Pret emo pp G 10 ©) 5% e | 84— 43 
,0001 Do. d | 


| 
| 8b— 44 
0. 5% Ist Mort. Deb. Stock Red. TN Á- .. | Stock 29 " - 88 — 88 | 83 — 88 T p 
100,000 British Electric Traction ss us € 10 8% 9% 9% 1 184 18 — 14 12 183 
100,000 Do. do. 6 % Cum. Pret. ex M 10 e 0o. o, c 0. 128 18 . 124— 18 19 12 
600,0001 Do. do. 5 % Perpetual Debenture Stock da .. | Stock „ — 124 —127 124 —121 126 124 
100,000 | British Insulated Wire Ord. . pi xs 5 20 % 15% =10% 7 71 * | 8} Sk ad 
100,000 no do. 6 95 Cum. Pref. - a 5 5 ad na dis 6 6 
50,000 do. 4 1st Mort. Deb. Red.. sh m us 100 "P ee | E 102 —105 108 —106 
50,000 cBrowett Lindley & Co. ( , Or l. . 2 33 Se £1 e 8 & A 18s. to 155.  18s.to 168. 
50,000 Do. do. 6 05 Cum. Pref. .. is " T £1 ae: 6 T 16s. to 16/6. 16s. to 16/6 
106,781 “Brush Electrical Engineering, Ord., 1 to 106,731 . : c - 2 54% 5 do Nil D- d 7 ł— T $ 
150,000 Do. : Non-cum. 6% Pref... E is 2 6 % 6 3 * 11— 1 g 1 — 1 12 
125,000} Do. do. i % Perp. Deb. Stock .. — ..  .. | Stock |... K o 100--1 100 —108 M 
125,000: Do. do. 44 J Perp. and Deb. Btock „ Stock „ Me, | 9-989 | of — 99 
85,000 Callender's Cable Construction shares a s bus 5 (15% | 1595 20 % 154 — 1 i 1 1 16} 16 
40,000 Do. do. do. 5 76 Cum. Pref. T 8 ga ze. U^ ud a 
90,000! Do. do. do. 43 % 1st Mort. Deb. Stock Red. .. {Stock | gk he 109 —118 — ' 109 —113 z 8 
1,860,014 | Central London Railw ay, Ord. Stock : .. | Stock | .. $s 1% | 104 —107 104 —107 107 1054 
194,008 Do. do. 4 % Pref. Stock T oe 72 .. | Stock .. er 4% 107 —110 ' 107 —110 1083 108 
494,993 Do. do. Del. doo. Stock " | 4% ! 14 —10 105 —108 106 a 
1,980,000 City and South London Railway — .. .. ..  -- «+. «+ | Stock 175 140% 2 & (| Ru 71 — 78 p. "n 
85,000 | Crompton & Co., Nos. 1'to 85,000 bo., 11 £100, i 3 19% 8% Th 94— 8 21— 21 
100000: || Dos: um Bist Mort Reg. Debs., 2 ii E | 101 —108 % — 101 —106 % 
99,261 | Edison & Swan United Elec. Light, A shares, £8 paid, 1 to deed at 5 6 o5 ͤ i 2 
17,189 Do. do. S «Av shares, 01—017,199 . 5 % MS 1 af 1 af 4 
814,023] Do. do. 4% Deb. Stock Red. 100 S zs ! 74 — W 74 — 78 
100,0001 Do. do. 5% and Deb. Stock Prov. Certs. - all pd. 100 | 288 i 77 — 82 xa 7—89 
112,100 | Electric Construction, 1 to 112,100 gs 2 6% 6% 6 1 2 | 1 2 
31,990 Do. do. 7 Cum. Pref., 1 to 31,890 2 ae 2 a „ 2 8 8 
182,500! | Do. do. Perp. 1st Mort. Deb. Sock .. | Stock „ n | 99-10 | 99 —102 100 
25000 | General Electric € Co. ao , 5 % Cum. Pref. ie er, D 10 5% 5% 10 — 104 10 — 104 E 
200,000 Do. 4 €, Mort. Deb... ws M: P .. | Stock T M 100 —108 99 —102 101 
35000 | Henley's (W. T. i “Telegraph Works, Dra: "e p. ER. Ld 5 15 .90 % 20 16 — 17 16 — 17 16g 
85,000 Do. do. Pref. . "S 5 12 44% d 51— 5— 5) 
48,060 Do. do. E 5 Stock $e vs pion 10 K ae NET 120 — ha 109 M 
90,000 | Indis-Rubber, Gutta-Percha & Telegraph Works ; : |! 9041— 21 
300,0001 9 i do. e Fdo o. 4 £51 ist t Mort. Deb. 100 T | vs | a8 99 —102 | 99 —102 
37,500 Liverpool Overhead Railway, Ord. 10 9296 | 34% 134% , A4dM— 43 4— 5 
10,000 Do. do. Pref. £10 paid exo ees sees cse | 10 5 96 n E 1 10 — 1 
1,900 'Parker (Thomas), Ltd., Ord., Nos. 1 to 7,500 "MEC T es 10 E 5 be 14$—. 1 1 1 , 
Rosling & Fynn 6 % Cum. Pref. — . c e ee 294/24] PERS. ee | educ 199102000 | | 
37,350 | Telegraph Construction and Maintenance... 12 15 % 173 20 % 88 — 41 — 41 883 88 
150,0001 Do. 4% Deb. Bds., Nos. i to 1,500 Red. 1909 100 s ; .. | 108 —105 102 —105 B 
5400001 | Waterloo & City Railway, Ord. Stock. 00 | 8% | 8% 8% ! 90 — | 90 — 98 
i 
! Quotations on Liverpool ock Exchan ; Unless otherwise stated al] oe are fully paid. 
Y. $ From Bradford i Share List. From Manchester Share List. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Telephone Construction and Maintenance, -* · Oldham, Ashton, and Hyde Electric (£10 pd.), Ord., 18—14 
National] Electric Free Wiring, 2—1. | Do. do. Pret. (£10 pd.), 101i. 


Bank rate of discount 4 per cent. (October 2nd, 1902). 
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Stock dande Closing 
nom NAME. or pes 85 ane Quotations 
— Share ee SERES. Oct. Bth. 

1899. 1900. 1901. 
100,000 | Blackheath and Greenwich Dist. Electrie Light, Ord.. 1 - | - T — È 
100.000 Do, 44% Ist Deb. Stock, Prov. ‘Certs. 100 ey - - 104 —107 xd 
20.000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 5 6 X | 6% | B cr 10 — 104 
20,000 Do. do. 7 Cum. Pret. 5 95 - m 101— 10: 
50,000 | Charing Cross and Strand Electricity Supply 5 9% 9% | 10% 9 — s] 
70,000 Do. do. do 44%, Cum, Pref. 5 js "i ia 6 
40.000 Do. do. ** City Ur idertaking d ib Cum. Pref. 5 : m - 44 — 5 
250,000 Do. do. 4% Deb. Stock Red. 100 NS T be 105 —107 
44.436 Chelsen Electricity Supply, Or. . , 5 6 96 52˙ 4% 5i-- 6 
150,000! do % Deb. Stock Red. Stock ES in = 109 —112 
70.795 | City of Lonadn Electric Lighting, Ord. 40.0011 10,59 10 4% 0 % | 5% 94-- 104 
40,000 Do, 6 5 Cum. Pref., 1 to 40,0 .. 10 6% | 6 us 124— 131 
100,0001 Do. 5 ½ Deb. Stock, Serip. (iss. at 115) all paid . - - . : 123 — 12 
300.000 Do. 44°, 2nd Deb. Stock, Prov. Certs., all paid... à 100 T ; 2 103 -—106 
40,000 | County of London & Brush Prov. E leetric Lighting, Ord. 1-- 40,000. . 10 4 * p^ 4 «X NÀ— YA 
20,000 Do. do. do. 6 % Pref., 40,001—60,000. . 10 6% 6 2: 114— 124 
400.0001 Do. do. 44%, Deb. Stock, Prov. € 'erts. (all pum Red ae z N - 111 —114 
50.000 | Edmundson's Electric Corporation, 9 Shares 5 6 X 7 X, 7 96 61— 63 
80,000 Do. do. 6% Cum. Pref. .. = -" "n Es 6 — 
140,000 Do. do 44°, Ist Mort. Deb. Stock 100 is - ud 107 —110 
21,000 | Kensington and Knightsbridge Electric, Ord. . 5 11 2% 10 X 10 — 11 
90,000 Do. do. do. 4'5 Debenture Stock Stock "S - 85 101 —104 
110.000 | London Electric Supply Corporation, Limited, E m 3 T si 1?-- 21 
419,840 Do. do. do. X Pre. 5 A i nan 
250,0007 Do. do. do 4 '5 Ist More Deb. Stock Red | Stock 2 - - 96 — 99 
100.000. | Metropolitan Electric Supply, 1 to 100, 000 . 10 5 % 6 64% 154~-- 164 
290), 0001 Do, do. $4, Ist Mort. Deb. "Stock Lu : i ss 110 —115 
250.0001 Do. do. ab: * Mort. Deb. Stock Red Stock " ae 99 —102 
10.852 | Notting Hill Electric Lighting 10 1 T% 6 5 13i— 144 
40,000 | St. James’ and Pall Mall Electric Light, ord. - 5 1135, | bH' 142% 15 — 16 
20.000 Do. do. do. „ Pref. 90. O81 to 40,0H0 5 re d X {T 93 HÀ— 94 
. 150.0000 Do. do, do. 3T Deb. Stock Red 100 22 m | 98 —-101 
12.000 | Sinithticld Markets Electric Supply, Ord. P 5 ij ; ie lł}— 2} 
50,0001 Do. do. 45. Deb. : | 100 ; - ss 0 — 90 
65.000 | South London Electricity Supply. Ord. , 5 TE 3 24— B 
110.000 Westminster Electric Supply, Ord. : 5 18 , 104% 1015 11 — 12 
28,141 Do. do. 5 D Cum. Pref. : 5 | . a | Lk | 6 — 63 


CHEMICALS. &c. 


Acid, Hydrochloric 

15 Nitrie .. 

„  Oxahe. 

„ Sulphuric 
Ammoniac, Sal , 
Ammonia, Muriate (or ystal) 


Bleaching powder 
Bisulphide of Carbon 
Borax. 
Bensole 90 e 
$i (50 90 d „ 

Copper sulphate 
Lend, Nitrate 

» White Sugar 

„ Peroxide 
Methylated Spirit . 


ji Caustic (75,80%)... 
" Bisulphate 
Shellac 
Sulphate of Magnesia 
Sulphur, Sublimed Flowers 
is Recovered 
" Lump . 
Soda. Caustic (white 70 5) 
„ Crystals 
„ o Bichromate, casks.. 


METALS. &c. 


)))) ( 


a 


b Aluminium Ingots, in ton lots 
b 


n Wire, in ton lots 


Sheet, in ton lots .. 


b 
p Babhitt’ s metal ingots 


€ Brass (rolled metal 2" to 12" ') hasis 


e p Tube (brazed) ; 
€ „ T (solid drawn). 
c „ Wire, basis.. 

c Copper Tubes (brazed) 

c „„ (solid drawn) 


g Copper Bars (best selected 


0 3 G. Boor & Co. 
b The British Aluminium Co., Ltd. 

c Messrs. Thos. Belton & Sons., Ltd. 

d Messrs. F. Wiggins & Sons. 

e Messrs. Frederick Smith & Co. 


Quotations 
supplied by 


Naphtha, Solvent (Qv, at 160° C. 
Potash, Bichromate, in casks. 


per cwt. 
per ewt. 
per cwt. 
per ewt. 
per cwt. 


per ton 
per ton 
per ton 
per ton 
per ton 
per gal. 
per gal. 
per ton 
per ton 
per ton 
per ten 
per gal. 
per gal, 
per 1b. 

per ton 
per ton 


por ewt. 


per ton 
per ten 
per ton 
per ten 
per tou 
per ton 
per lb. 


per ton 
per ton 
per ton 
per ton 
per lb. 
per Ib. 
per lb. 
per lb. 
per Ib. 
per lb. 
per ton 


i Subject to Founders Shares. 


This week. Last week. Inc. or Dec. 


5 57 
f 22 22 
92.- 327 
5:6 56 
42:- ` 42;- 
| £10 £33 10 
£30 £30 
© £410 ' £4 10 
; £15 415 
£13 | £13 
T- T 
| 5.6 : 56 
£19 | £19 
£24 £24 
| 431 £31 
£27 10 | £27 10 
1586 56 
| 31. 31. 
' £24 | £24 
i £35 £35 
109 - 109. 
' £4 10 £4 10 
£6 5 £6 5 
45 10 45 10 
15 ‘ £5 
£10 15 £10 15 
| £3 | £3 
234. 24d. 
£148 | £148 
| £221 4221 
£191 £191 
£i 1950 4140 $ £10 to £140 
| ok, | 674. 
| E | La. 
TA. "4. 
qd. qd. 
i rad. Lid. 
| 9 t. 9 f. 
| £67 £6) 
Quotations 


Receipts tor 


supplied by 


| 


f India-Rubber, G. P. ani Teleg. \ Works 
g Messrs. James & Bhakspeare. [Co., Ltd. 


h Messrs. Edward Till & Co. 
i Messrs. Bolling & Lowe. 


£2 dee. 


{il 


e». 22. . . 2 . . 8 20 


METALS. &. (continued). 

9 Copper Sheet per ton ` 

„ Rod per ton 

„ (Electroly tic) Bars per ton , 

oe s Sheets per ton 

5 $5 Rod .. per ton 

y is H.C. Wire per Ib. 

" Ebonite Rod x .. per lb. 

" Sheet i per lb. 
German Silver W ire per lb. 
Gutta-percha tife . pe lb. | 
India-rubber, Para fine .. per lh. 
Iron, Chare oal Sheets per ton 

» Pig (Cleveland warrants) per ton 
„ Forgings, according to size per ton 
» Scrap, heavy per ton 
„ Wire, galvanised No. 8 per ton 
Lead, English Ingot T per ton | : 
8 Sheet per ton 
Manganin Wire No. W. per Ib. 
Mercury per bot. 
Mica (in original cases) small . per Ib. 
- »" = medium per lh. 
T large .. perlb. ' 
Phosphor Bronze, plain castings per lb. | 
T rolled bars & reis per Ib. 
„ Str ps sheet per lb. 
Platinum, .. per oz. 
Silicium Bronze Wi ire E per lb. | 
Stee , Magnet, ace'd’y todesc' p' n per ton ' 
i $s in bars 
Tin, Block .. per ton 
+ Foil .. per lb. | 
„ , Wire, Nos. 1 to 16 per lb. | 
White Anti-frietion Metals— 

“White Ant" brand per ton 
Yarns, 2,10s Grey Cotton, on sp "ls per 1b. 

„ Olea, Flax. per lb 

„ ply 10 lbs. Russian per lh 

» 10 lbs. Russian, single .. per lb 

„ 10 Ils. Jute rove per ton 

* TE Sh't (Vieille Montagne bnd. ) per ton 


j Messrs. on alter H. Hindeye tns Ltd. 


Total to date. 


Week the week. 
8 
Company. ending uen 
Am m'nt. deo.” 
£ £ 
Blackburn Corp. Trys... Sept. 26 881 | + 58 
Blackpool and ‘leet wood Oct. 11 457 | 4129 
Bristol Trys. 4 Car. Co. „ 10| 4,541 | +691 
British Elec. Trac. Co. :— 
Devonport » 8 400 + 43 
Dudle Stourbridge.. » 3 1789 + 532 
Gateshead - Northficet „ 3 869 | +206, 
Gravesend „ 3 196 = 
Greenock — Pt. Gia: gow » 3 636. +426 
Hartlepool z » 3 23: — 91 
Kidderminster .. » 9 ‘i — 5 
Merthyr oe ee ee | ,9 8 198 m 51 
Middleton si "S » 9 208 — 
Oldham—Ashton ex „ 3 bos | + 99 
Poole ae - s n 3 260 | — 14 
Potteries ix " „ 3, 1,689 | +159 
Rothesay . a . » 8 179 | +120 
i 


Inc. or This | Laat 
deo.“ |year year. 


Am'nt 
£ £ 
22,665 | + 8,797 
18,555 — 314 
17,271) + 716 
30.048 | + 8,750 
£9,525 | + 5,902 
1,992 = 
20.158 | + 17,204 
10,298 | + 1,144 
5,015 | + 21 
8,078 | — 1,486 
8,622 — 
10,500| — 184 
1,468 | + 448 


| M iles. 
open. 


——R —é 


TRAFFIC RECEIPTS. 


MARKET QUOTATIONS, Wednesday, October 15th. 


, Quotations 
| supplied by 
| 


| 


—— eee — — —— 


N 


| 


t Unless other rwise stated all shares are fully paid. 


Closing 
Quotations 


Oct. 15th. 


peu ON 
105 108 
103— 104 
iof 1 
y — 8 
5 6 
44— 
105 —107 
5À— 6 
109 ---112 
91— 1 
124- i 
123 --128 
103 —106 
H4 — 
114— 121 
111 —114 
01— 
6— 6 
107 —110 
10 — 11 
101 —104 
1 2 
om 
96 — 99 
151— 1 
110 —118 
99 — 102 
134—- 144 
15 — 16 
BÀ— 
9s 101 
11— 291 
80 — 90 
u- 3 
11$- 124 
6 — 64 


SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


Business done 
week ended 
Oct. 15th, 1£02, 


Highea:. Lowest. 


9 
448 dd 
1064 1061 
Oth 55 
103 | . 
se d 
| 
63 | Si 
ii 54 
101) 
TS 
A 
"MM 
ee l ee 
21 2i 
124 ii 


| This week. | Last week. Inc. or Dec. 


£67 £69 £2 dec. 
£67 £69 £2 der. 
£65 | £67 £2 dec. 
£74 £74 | " 
£65 | £67 £2 dec. 
11. zd. Il. dee. 
37 | 3, m P 
5j- 5j- | i 
133 15 ji. dec. 
8/- `i 8- " 
31t09524 3/1 to 3/3 M. dec. 
„ em 
58 53 53,6 4. dec. 
From 411 From £11 F 
47/6 to 50/- ! 47/6 to 50/- 
£9 15 £9 15 
( £11 to 410 15 ane 
(0 £126 to 411 i 
£i3 43 
wy — l ow. 
48 15 £8 15 
3d. to 9d. | Bd. to 94. 
559 to 29 19 to 29 


an to 7.3 33 
Mad. to 12 Lad. to 1/2 


to 7.3 


);- to 1/8 i 1- to 1:3 
From 1/2. From 1;2 
41 14 
9d. to 1 /- 9d. to 1 /- 
£58 £58 | 
From £15 to £40 


(£117 10 £116t10.— ) 


41 10 ine. 


(to 4118 10 4117 
16 m 186 
1:64 | 1,63 

4 6 to £60 | £36 to 460 
qa. Id. 

5i 1. bg i. | 
417g. Berd. — c 
lid. 42d. l 
£11 15 £111 | 
23 £23 


k Messrs. Morris Ashby, Limited. 


m Messrs. W. T. Glover & Co., Ltd. 

n Messrs. P. Ormiston & Sons. 

o Messrs. Johnson, Matthey & Co., Ltd. 
n The e Phosphor Bronze Company, | ee 


Miles 


Receipts for 
- | Receipts for Total to date. open. 
3 Company. | ada ccc ——— — U Last 
LU] 
$ | Am'nt. ine Or! Am'nt p This P 
- a aoe le E 
E 
2 B. E. T. Co. (continued) | £ £ | £ £ | 
S Southport Oct. B| 281 | + 91| 10454, + 3,688 5.65 
= South Staffordshire. . 5 762 | —182 30,310 — 727 an 
B. Bwanes.. .. „ 3, 497 | + 25 | 18,960 + 1,227! 
F Taunton e ls „ 3 59 — 833 2666 — 252 | ~- 
E 8 à » 1 13,124 + 1,498 Bl 
n- are. i — * pt 
SS Walvechamptan Dist.) „„ 3| 835 | +208 7.958 | + 5.191 10 2 
<= Central London Railway „ 116.858 | +567 95,696 + 8,261; 6 | 6 
7 Parse ber Corp Teger. eg | , EES) d S 
rye *» a — — $ 2s pu 
? Dove: ORO HOD Teys Get. 11 214 | — 9 9.207 + 7) 8 | 8 
A kaa hen Taste co) 2o. €5|.8 "(t 4 
ee + — na 
E Glasgow Corp. Trys, „ 11 | 19,402 85 | 281,426 | —10,679 | 614 | 48 
: Liverpool Overhead Ry. „ 12 1470 | + 46 ; — 1.205 & a 
Newcastle Corp * os 19 11 8,015 NC v — 35 17 
` Sunderland Corp. „ 12 1.1124 90 — — [min 


— a 


MEUM SS SSS SSS SSS er cS SS i SPs ss sss SS 
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DATA OF PRINCIPAL POWER STATIONS IN 
GREATER NEW YORE. 


Ara recent meeting of the Association of Edison Illuminating 
Companies, Mr. W. F. Wells presented a paper in which was given 
a comparison of the five principal power stations of recent 
construction in Greater New York, as follows: — 

Station of Metropolitan Rtreet Railway Co., at Ninety-sixth 
Street and East River; Manbattan Railway Co., at Seventy-fifth 
Street and East River; Metropolitan Street Railroad Co., at 216th 
Street and Harlem River (Kingsbridge); Rapid Transit Subway Co., 
at Fifty-eighth Street and North River, and the Water.ide Station 
of the New York Edison Co., at Thirty-eighth Street and East 
River. Below are given the principal data of the compilation, 
which we abstract from the Electrical World and Engineer. 


Rapid 


Metro- . - 
politan. hattan. bridge. Transit. Editon. 
Ground area buildings, sq. ft... 50 Ws x nee gii nd 
F OO0T8 ee . 20 ee é 
Toal area boiler rooms, sq.ft... 63, 495 83,000 84 560 46,980 48,826 
Total area engine rooms, sq. ft. 24, 420 85,840 20.960 69,020 82,155 
Total rated generator kw. capa- 88,500 40,000 28,000 ,000 56,000 
city. 
Total max, generator kw. capa- | 51,700" 60,000 — 75,000 80,000 
city. 
a m chimneys 22 ke 1 4 2 5 4 
Height above lower grades 859 278’ 200’ 225 196’ 
Interna] diameter. . s as 22’ 17’ 14’ 15’ 17’ 
Total area, alt stacks, sq. ft. 880 908 808 880 908 
Ratio, grate surface to stack 12:8 81 11:2 ? 18 
area. 
Capacity, bunker (tons) 9,000 15,000 6.000 15,000 10,000 
Number of boilers e 2: 87 64 30 60 56 
Rated H.P. each .. - .. 965—850 620 520 650 e 650 
Rated H.P. agg. basis 10. sq. ft. 25,520 83,280 15,600 89,000 86,400 
hs, per H P. 
Ratio, boiler to eng. H.P. (nor. 0°51 0:561 0:486 0°49 0°44 
rating). l 
Heating surface aggregate. sq. ft. 255,200 835,570 153,600 890.000 864,000 
Grate area, total .. As .. 4,669 7,860 3,450 ? 5,684 
Ratio, heating to grate surface — b1—6U4 45:2 45:2 ? 56˙5—74 
Ash - pit pressure Re vas — 17" g — 2" 
Total heating surface econo- — , 98,384 57,600 124,800 — 
misers. 
Number of engines ws “ il 8 8 10 16 
Height, floor to top of cylinder 8r 9” 88’ 4" 85’ 85’ 8T 8" 
Floor space os .. 28'x 42’ 2,000 sq. ft. 98'x88' 40'x87'6", 41’ x 28’, 
1,500 sq. ft. 913 sq. ft. 
Type .. Vert. D'blecomp. Vert. D'ble comp. 8 cyl. vert. 
` cross 2hor.cyl. cross 2 hor., cyl. comp. 
comp. 2 vert. cyl. comp. 2 vert. cyl. 
R. p. each, nominal se 4,500 , 8,000 4,500 8,000 5,200 
H.P.each,maximum  .. 6,000 12,500 6,250 12,000 8,000 
H.P, total, nominal 49.500 64,000 86,000 80,000 83,200 
H.P, total, maximum 66,000 100.000 ,000 195,000 128,000 
Cylinders ..  .. 46"-86" (22) 44“ (2) 46".86" (2) 12".(2) 434”-(2) 
ge” 86" Gag" 
Steam pressure NS T 160 160 150 175-200 175 
Cylinder ratio de .. 86:1 4:1 85:1 4'2:1 6:02:1 
Cranks EX. tenia m T 2 2 2 2 8 
Piston rods, diameter . .. 9.10" 6” 9-10" H. P., 10 L. Pp). 9 
Connecting rods, length in ft... 12u” 13' 6" 12' 6" 18' 6" 18' 9" 
Length referred to crank Ex 5 75˙4 5 5˙4 5:5 
Crank ping. 1414 18x18 14x14 20x13 Centre 
22 x 14, 
overhung 
: 16 x 14 
Wrist pins ve 14 x14 12 * 19 14 x 14 19x 19 14 x 14 
Shalt—length y g'a” 95' N. 27 vb' B" 85’ 
Shaft-maximum diameter. 937" 7. 89" 87” 294 
Sbafi-digmeter hole .. 146 16" 16” 16" 10" 
Bearing .. 84x60" 34,60“ 31/60“ 160% 20% « 60" 


Total weight on bearin gs 


Fly-wheel—diameter none 23' 


none 28' 


Fiy-wheel—weight, tons .. 100 none 100 none 72 
Weight of alt, field, tons 65 116 — 116 65 
Kind of condensers io .. Surface Jet Jet Barometria Surface 
tube (jet) 
Number of generators, 8-phage 11 8 8 10 16 
EW. capacity, rated each ee 8,500 6,000 8,500 5,000 8,500 
RW. capacity, overload .. ; 4,700 7,500 — 7.500 5,000 
Volts T is x es 6,600 11,000 6,600 11,000 6,600 
Diameter tevolving field 16' &" Bu! — 32˙ 16’ &” 
W eight revolving field, lbs. 186 000 870,000 150,000 870,000 380,000 
Weight ol armature — .. — .. 180,000 520,000 158,500 520,000 125,000 
— speed per 8,927 7,540 — 7,510 8,927 
ute. : 
Diameter frame .. on .. 21“ 6 48' 25 9" 48' 22' 2" 
Total weight, Ibs... ..  .. 960,000 890, 000 — 800,000 255,000 
Frame divided into segments .. 2 6 2 ? 2 
Inherent regulatiobwn 50% 6% ae 6%, 8%, 
(Guaranteed effio.ency, 4 load. — 90:595 90%, — — 91% 
Guaranteed eMciency, N load .. — 94:86; 91:59, — — 955, 
uaranteed efficiency, 2load-.. — 94-25. 95:505 — — 96%, 
;uaranteed efficiency, tull load 96-7 96.5%, — — 97% 
Guaranteed efficiency, 14 load.. 97%, 97%, E — 97% 
Actual efficiency, 3load . — .. — — 98:155, — — 93.20% 
totual efficiency, J load. — 96:209 = — 95:5 
Actual efficiency, 2 load . — 97-29%, — — 96 5% 
ic:ual efficiency, full load à 97-75% — — 97˙0⁰ 
ctual efficiency, 11 load = 97:98, — — 97:2% 
55 ME rise, tull load, 94  — 85 C. — = 80° C 
Insulation teat armature coils — 95,000 V Hex 25,000 V. 15,000 V 
à 80M 80 M. 
25,000 V 
Armature wi 1 M. 
ure winding . Form Built up, Built up. Built up, Form 
wound. or bar type. or bar or bar type. wound. 
( t . 
namber ol exciters 6 4 t 4 5 
Vor Icy exoiter generator 150 KW. 250 KW. 1€0Kw. 250 Kw. 150 kw 
npe ver Reld . . . , led 250 vols. 125 250 900 
volbefes Per field normal load 500 225 — 225 120 
ap i field terminals. 100 220 — 200 176 
vamden nung floor space, 30. ft. 6,00 12,000 — — 10,060 
amber feeders, present 75 81 m 86 98 
“amber feeders, ultimate m 80 48 == 64 40 


Details common to. all:—Armatures star connected, revolutions © 
Per minute, 75; number of magnet poles, 40; frequency, 25 cycles 
eis » stroke of engines, 60 in. piston speed, 750 ft. per 


.. 509,000 Ibs 489,000 lbs. 507,000 lbs 499,000 Ibs. 483,755 Ibs, 
. 28' 


DR. MUIRHEAD'’S NEW MODE OF 
TRANSMISSION AND RELAY FOR CABLES. 


Bv JOHN MUNRO. 


(Concluded from page 642.) 


Ir may appear useless to make the relay divide or split up the 
prolonged signals on repeating them into the second cable, which, 
ia its turn, will only reunite them as before. If such a division is 
required, however, Dr. Muirhead employs the arrangement shown 
in fig. 13, where c, is the first and c; the second cable, which are 


Fic. 13. 


joined through the vibrating plate relay N s, two Post Ofti:e 
relays B, Re, three electro-magnete or sounders T; T, Tj, and 8, 83 
the coils of a cable transmitter. 

The coil of the first sounder T, is connected between the junction 
of the two coils 5,8, of the cable trausmicter, and the two contact 
tongues of the Post Office relays Ri B; through the armature and 
upper limiting stop of the second sounder 72, and the battery Bi, 
which works 8, 8, the cable transmitter. 

The coil of the second sounder T, and another battery B4 are con- 
nected to the armature and the lower limiting stop of the ficst 
sounder Tj, so that the circuit is closed when tbe armature is 
attracted down on the lower limiting stop. In circuit with T; i8 
also a retardation u, composed of Muirhead's artificial line, or an 
equivalent of inductance and resistance. . 

The sounders T, T, divide or split up the prolonged or united 
signals in the following manner. When the tongue or trailer of the 
receiving relay N 8 makes contact with the vibrating plate, say, on 
the left, and actnates the P.O. relay n, as shown, the circuit of the 
battery B; is closed through the coil 8; of the cable transmitter, and 
the coil of the sounder T;, thus applying one pole of the line 
battery Bs to the second cable, and the battary B, to the retardation 
circuit v, and the coil of T}, the second sounder. After an interval 
depending on the retardatio 1 of v, the current in T, becomes able 
to attract the armature of To, thus breaking the circuit of the battery 
B, on which the armature of coil 81 of the cable transmitter is 
released, and cable 2 is put to earth. At the same lime, the arma- 
ture of the first sounder T, is released, thereby disconnecting the 
battery B, from the retardation circuit u and the coil of To, the 
second sounder. If the tongue of the P.O. relay n, be still deflected 
that is to say, if the current from cable 1 still flows through the 
receiving relay in the same direction, a second current is passed 
through the coil s, of the cable transmitter aud the coil Tı of the 
first sounder, thus applying the batteries B, and B; to the 
retardation circuit U and the cable 2, respectively, a second time. 
This operation is repeated as long as the tongue of the P.O. relay 
Ri is deflected by the trailer of the receiving relay, and at a rate 
which can be regulated by adjustment of the retardation circuit v to 
suit the speed of signalling adopted at the sending station of the 
firat cable. 

In some cases the adjustment of the two sounders 71. T,, can be 
made witheut employing a retardation circuit v, by simply using 
the retardation of the coils of the two suunders and supplementing 
it by the adjustment of the screws which hold the armatures against 
their upper limiting stops to effect the splitting of the outgoing 
signals at the correct rate. 

Fig. 13 also illustrates one method of Dr. Muirhead for applying 
his “overflow” device to produce the right shape of signals for 
working the relay. The retardation circuit, or "overflow " w is 
inserted between the back stops of the P.O. relays Bi, m, and a 
separate circuit on the signal coil of the receiving relay N, 8 
provided for this purpose. On the deflection of the tongue of 
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either P.O. relay Ri, Ra, a current overflows from the retardation 
circuit w, through the signal coil of the required strength and 
direction to form the right shaped signals for retransmission. 

An extra sounder, Ts, is placed in series with r, to break the 
circuit of the P.O. relays RI, B4 in syncbronism with tbe splitting 
up sounders T;, Ts, 80 that the proper number of currents may be 
sent through the extra or overflow circuit of the signal coil. 

Another method of Dr. Muirhead (Patent 10,120, 1901) for 
dividing or splitting up the prolonged signals, especially useful in 
distributing messages from a cable over landlines worked by the 
sipbon recorder, is an adaption of his “ perforator" used in con- 
nection with bis curb transmitter. The perforator, fig. 14, as many 


Fic. 14. 


know, is a compact little apparatus for punching holes in the run- 
ning tape or slip of paper which actuates the automatic sending 
key. There are three rows of holes in the tape, one central for the 
“spacing ” of the message, and two at the aides, namely, one for the 
“dots” and another for the “dashes” of the signals. The tape 
thus perforated runs through the curb sender, works its levers and 
transmits the message into the line. 

The perforator is usually manipulated by the operator pressing 
down one or other of three buttons or keys, k, seen in front, but 
when used as s divider or separator to split up the prolonged signals 
received from the first cable by the “ plate” relay, and repeat them 
by the curb transmitter into the second cable or the land wire, as 
the case may be, the keys x are pulled down by means of three 
electro-magnets beneath them in the base of the instrument. 

The arrangement will be understood from fig. 15, where m s is the 
plate relay in circuit with the first cable end earth, RI, Ro, Bs, are Post 
Office relay s working three electro-magnets w;, Ma, Ms, actuating respec- 


itvely the “dot,” spacing, and “dash” punches ofthe perforator, The 
coils of these electro-magnets, together with another electro-magnet, 
M, and a battery, B, are inserted in the local circuits of the P.O, 
relays. The tongue of another Post Office relay, R, is connected to 
the middle of a split battery, BI. of which the poles are joined to the 
vibrating plates of the receiving relay, and also to one pole of the 
separate battery, B, employed in conjunction with the P.O. relay, 
Ba, on the right hand. The coils of the two relays, Ri, Ra, are in 
series and connected one terminal to the tongue or trailer of the 


receiving relay, and the other to one of the fixed stops of the relay, 
R, of which the opposite fixed stop is joined to a terminal of the 
relay, Bs. The tongues of the relays, Bi, Bs, Bs, are connected to one 
terminal of the electro-magnet m, whose other terminal is joined to 
the tongue of the P.O. relay B, to complete the local circuit of the 
relays BI. Bg, Rs, through the coils of the magnets mı, M3, Ms, whieh 
operate the punches of the perforator. 

When there is no current from tbe cable, the trailer of the 
receiving relay rests on the middle or zero section of the plates, 
and keeps the circuit of the P.O. relay R closed, thus holding its 
tongue against the stop, which closes the circuit of the relay B, and 
sending a current from the battery Bs through the coils of the per- 
forating electro-magnet Ms, and the electro-magnet m, whose arma- 
ture, when attracted, puts the battery B to & retarding circuit v, 
and after an interval, depending on the retardation of v, the 
tongue of the relay R, is deflected, and the circuits of the 
perforating magnet Ms, and of the electro-magnet u an 
interrupted. This train of operations is repeated as long as 
the trailer is on its middle position, and the result is a 
succession of spacing holes in the tape. When, however, 
a current from the cable deflects the trailer into contact with one 
or other vibrating plate, say, to the left, the circuit of the relay n 
is broken, and ita tongue makes contact with the stop connected to 
one terminal of the two relays BI R4 completing their circuit 
through the left balf of the battery Bı, thus exciting the electro- 
magnet M and also the electro-magnet Mui, which perforates a dot 
hole. The relay Ba, however, is so polarised that it does not 
respond to this current. The circuit of the perforating electro- 
magnet m, is interrupted periodically by the electro-magnet m and 
the relay B,, as long as the trailer continues on the left-hand vibrat. 
ing plate, and the result is a series of “dot” holes in the tape cor- 
responding to the elements of the received signal. By a similar 
train & operations a series of dashes is punched in the tape 
when the trailer comes into contact with the right-hand vibrating 

late. 
j In conclusion, we may add that Dr. Muirhead is arranging to 
introduce the relay on the numerous coast or loop cables of the 
Central and South American Telegraph Company. 


REFUSE DESTRUCTION. 


BreroBRE the Exeter Congress of the Royal Institute of Public 
Health, held in August last, a paper was read by Mr. F. L. Watson, 
of the Horsfall Destructor Co., on Recent Practice in Refuse 
Disposal and Utilisation Plants,” and another by Mr. W. F. Good- 
ricb, of Meldrum Bros, Ltd., entitled A Few Facts Concerning 
Refuse Destructors.” As might be supposed, the first-named deals 
principally with the most recent examples of the work carried out 
by the Horsfall Co., and gives some very weil got-up plans of the 
destructor plante installed by that company. Three of these illus- 
trate combined schemes of refuse destruction and electrical gene- 
rating works, viz., those at Fulham, Accrington, and Beckenham. 

The author also describes the various methods of clinker utilisa- 
tion, such as brick and flag manufacture, mortar and concrete mek- 
ing, road bedding, &c., which, in some towns, more particularly in 
Bradford, form quite a lucrative business. As Mr. Watson points 
out, sewage pumping constitutes a better load for a destructor than 
does electric lighting, as the former is much more constant, 
and, from the economical point of view, it is better to run a 
destructor constantly than intermittently. It is insisted, and pro- 
perly so, that evaporative tests of short duration have very little 
value, aid only serve to discredit this system of refuse disposal, as 
the average results over a more lengthened period often fall very 
far short of such test results. The author, however, regards an 
evaporation of 1 lb. of water per pound of refuse as a very safe 
figure, and one that can very frequently be exceeded. 

Mr. Goodrich’s paper bristles with statistics, many of which are 
put in the form of diagrams after the manner usually adopted by 
J. Holt Schooling. One very interesting item is that at Sheerness, 
the erection of a destructor and the utilisation of its heat to 
generate power for pumping the town’s water supply, will effect a 
saving in the coal account of £500 per annum, and the net result, 
after paying all expenses, will be the reduction of the rates by 1d. 
in the pound. Again, at Weymouth, a reduction of 14d. in the 
rates is to result from utilising the destructor heat for sewage 
pumping and disposing of the clinker at 2s. 6d. a ton. These figures 
are the borough surveyor's estimate, which is given in detail. The 


results cf several combined destructor and electricity works are: 


given, these being the same as those dealt with in the series of 


‘articles on Refuse Destruction," which recently appeared: in this 


journal. 


One of the met striking paragraphs in the paper is this:—" In 
one test with a four-grate unit Meldrum destructor working in 
connection with a Lancashire boiler 30 ft. long by 8 ft. in diameter, 
the average hourly evaporation from the boiler was actually 1,344 
gallons, and the maximum for one hour during the test 1,646 
gallons, & result never yet reached, even under forced conditions, 
with the finest Welsh coal, since Lancashire boilers were first made.” 
These figures refer to the Nelson plant, and are the result of 
exhaustive tests by Mr. Priestley. The rated output of a Lancashire 
boiler of this size, fired by coal under ordinary conditions is 780 
gallons; it is seem, therefore, that the evaporation given above 


is more than double this rate Now, if this result. 
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is fairly claimed as a result of refuse firing, it means that 
with the latter the boiler plant might be considerably less 
than is necessary for coal firing. But is it so? Is the result not 
due to the higher temperature of the gases consequent upon forced 
draught, and to the increased volume of the gases due to the very 
large grate area—an area four times that of the ordinary 
internal fire grate? If coal, even a poor quality slack, were burnt 
on the destructor grates under the same conditions as the refuse is 
burnt, not only would a still higher evaporation be possible, but 
the temperature would be sufficient to melt the fire-brick lining of 
the furnaces. l 

This really opens up a very interesting question, and one we 
have several times referred to in previous numbers, viz., as to the 


advisability or economy of firing a Lancaehire boiler externally, in a 


fire-brick chamber. It has been tried, with indifferent success, but it 
is an experiment we should like to see repeated under the best con- 
ditions. But apart from this, Mr. Goodrich's statement is open to 
question, for we have a copy of a series of tests on a 26 ft. x 
7 tt. 6 in. boiler, fitted with a Meldrum sprinkler stoker, which gives 


results very nearly approaching the Nelson figures, and we under- - 


stand that Messrs. Meldrum are prepared to equal the figares named, 
either with the sprinkler stoker, or with hand firing and their 
system of forced draught. The paper otherwise contains much 
useful data and information on refuse destructors generally. 


THE MONARCH ENGINE STOP SYSTEM. 


——— — 


A SIMPLE and effective device, bearing the above title, for stopping 
steam engines and other motors from a distance, is being introduced 
into this country by Messrs. Drake & Gorham, Ltd. In case of 
accident of any kind which renders it necessary to shut down 
instantly, all that is required where this apparatus is adopted is to 
press a push-button, of which any number may be fixed in any part 
of the works concerned. In addition to this valuable feature, the 
system provides a safeguard against runaways, cuts off the connection 
with the condenser, and trips the circuit-breaker. Needless to say, 
all this is effected by eleetrical agency, as will be seen from the 
following illustrations. 

Fig. 1 shows the Engine Stop open, while fig. 2 is a sectional 
view of the interior. 

The mechanism is enclosed in a cylindrical iron case, or shell, 
in two parts, the upper half opening on hinges. Passing through 
this shell, and turning on ball bearings, is 
asteel shaft 14 in. in diameter, on the outer 
end of which is attached a drum or pulley, 
to which is bolted a sprocket wheel E, as 
illustrated in fig 2. Around this drum , 
passes a wire cable a, to which is attached 
& weight which provides power to operate 
the device. Inside the case and fastened 
to the shaft is a ratchet-wheel F, engaged 
by a pawl B, which prevents the weight from 
turning the shaft in the direction that closes. 
the valve. This pawl is held in engage- e 
ment with the ratchet by a vertical lever D, 
which is held in position by the right, or 
trigger, end of the armature lever E. The 
magnets A are placed in circuit with an 
electric battery, and when the circuit is closed 
by pressing & button, the armature end of 
the lever E is pulled down, releasing the 
upper end of the vertical lever p, which also 
serves as a hammer, striking the lug of the ' 
pawl B, and throwing it out of engagement 
with the ratchet. This allows the shaft of the 
stop to revolve and close the valve by means 
of the sprocket chain attached to the 
sprocket wheel of the stop, engaging a 
similar sprocket wheel attached to the 
throttle valve stem, the weight, as before 
mentioned, furnishing the power. At the 
Opposite end of the stop is & dash-pot, 
illustrated in fig. 2, which consists of 
a cylinder into which the piston P fits 
closely. On this end of the shaft is cut a 
uare- threaded screw 8, passing through a 
nut fastened in the centre of the piston P, so 
that as the shaft revolves, by means of this 
screw the piston is carried into the cylinder, 
and the air behind its inner face is com- 
pressed, thus forming & complete cushion. 

e speed at which the stop acts may be 
very accurately adjusted by turning the 
y-pass valve v, which governs the amount 
of air that is forced through the air pas- 

Sage H, in fig. 2, as the piston P moves in. Below this by-pass 
Valve v, and in the piston p, is located a releasing valve o, which 
can be adjusted at will to open by contact against the bottom of 
the dash-pot, when the throttle Valve is near its seat, allowing 
the compressed air to escape quickly, after the piston has cushioned, 
aod thus allowing the valve to start again and take its seat softly, but 
With sufficient force to close it tightly. | 

E 4 shows the Stop applied to the throttle valve of a hori- 

engine. 


The Bpeed Limit consists of a pair of governor springs arranged 


Fia. 1. 


on a horizontal sbaft, and provided with the usual central balls. 
When the speed increases to such a point above the normal as 
desired, the balls, separating by centrifugal force, move a sliding 
collar on the shaft to which they are connected, until this collar 
comes in contact with two electrical terminals, thus completing the 


Fic. 4.—APPLIGATION OF ENGINE Srop. 


circuit and putting the Stop in operation. The shaft of this machine 
is run on ball bearings, and is driven by a belt from the main or 
fly-wheel shaft of the engine. 

The Vacuum Valve and Circuit Breaker Trip are shown in figs. 5 
and 6; their mechanism is simple, while the importance of pro- 
viding (these safeguards, where the engines are fitted with the 
“ Engine-Stop," needs no demonstration. 

Each of these devices is set in operation by means of a pair of 
electro-magnets, which are electrically connected with the Engine 
Stop, so that the moment the latter comes into action and closes the 


Fia. 5. 


zn T M 


Fia. 2. 


Fic. 3. Fic. 6. 


throttle valve, the interior of the condenser is put in communication 
with the atmosphere. If the engine is driving a dynamo, the latter 
is at the same time isolated from the bus-bars. 

Messrs. Drake & Gorham are also dealing with the “Corliss elec- 
tric engine stop " and vacuum breaker for the same purposes. 

The Corliss Stop is intended to be applied to the governor, not to 
the throttle valve; it consists of a steam-actuated device controlled 
by an electro-magnet, which acts on the governor in such a way as to 
shut off the steam from the cylinder. The vacuum valve similarly 
breaks the vacuum. 
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THE OLD AND THE NEW ELECTRICAL 
THEORY. 


By ALEX. P. TROTTER. 
(Concluded from page 617.) 


TRANSMISSION. 


The idea that energy is transmitted along or through 
the wire is bound up with the notion of a steady con- 
tinuous current. In the case of alternate currents, 
everyone readily admits that energy passes through the 
dielectric from the primary to the secondary of an induction 
coil or transformer, but the sceptic may answer that here 
there is no suggestion of a wire to act either as a path or as 
a guide. In reply, it may be suggested that it is more 
important to grant that electrical energy can be transmitted 
through space, than to understand %0 it is, under certain 
circumstances, guided by a conductor. It is more important, 
because when this is granted, progress can be made on the 
lines of the new theory, which, so far as it can be expressed 
in language which Faraday would have understood, fits 
nearly all the facts which have been observed, and so far as 
it is expressed in mathematical language, goes much further, 
and has enabled facts to be predicted and discovered. 

* We are perpetually drawing inferences from our imme- 
diate and stored sense-impressions as to things which lie 
beyond immediate verification by sense; that is, we infer the 


existence of things which do not belong to the objective 


world, or which, at any rate, cannot be directly verified by 
immediate sense-impreesion as belonging to it at the present 
moment. Strange as it may seem, science is largely based 
on inferences of this kind; its hypotheses lie to a great 
extent beyond the region of the immediately sensible, and it 
deals chiefly with conceptions drawn from sense-impressions, 
and not with sense-impressions themselves.” * 

“People who think a little, but not much, sometimes ask 
me," said Prof. G. F. FitzGerald, “ Why do you believe in 
the ether? What's the good of it?’ I ask them, What 
becomes of light for the eight minutes after it has left the 
sun before it reaches the earth ?' When they consider that 
they observe how necessary the ether is. If light took no 
time to come from the sun there would be need of the 
ether." | 

Heavisidet pointed out that if transmission of sound 
were very much faster than it is, the idea of speed would 
not present itself at all; we should rceive that 
the vibration of bodies would set distant bodies 
vibrating, and this might be described (not explained) 
as the induction of vibrations. The presence of air would 
not come into thetheory. Nothing short of actual proof of 
the finite speed of sound would convince the prejudiced. It 
ig now as much a fact that electro-magnetic waves are pro- 
pagated outside conductors as that sound waves are 
propagated outside vibrating bodies. Attention would be 
paid entirely to the vibrating bodies just as attention has 
been paid to wires and magnets, and suppositional electric 
and magnetic fluids have been supposed to reside in them or 
on them, or to move about on or through them. 


VIBRATIONS. 


Another point on which no information exists at present 
is the connection between ether and ordinary matter. That 
there is a connection, probably a mechanical connection, is 
clear from the fact that a luminoussubstance sets up vibratory 
motion inthe ether ; and conversely, ether waves falling on a 
body can set its parts or the whole body in motion. Oliver Lodge 
has tried to stirthe ether mechanically and on a large scale, but 
without success, a most important experiment. The connection, 


where light and radiant heat are concerned, is chiefly with: 


ihe molecules, but where electrical and magnetic forces are 
concerned, the whole mass of a body is pushed or pulled. 
The absence of an explanation of this connection does not 
give rise to any appreciable difficulties in the intelligent 
understanding of the sciences of optics and of radiant heat, 
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* Karl Pearson, Grammar of Science,“ p. 63. 
+ British Association, 1888. 
t Heaviside, Electrician, Vol. xxx., p. 239, par. 173. 


and yet it seems to be one of the obstacles to the reception 
of the electrical theory. The mechanism by which a red 
hot poker sends out ether vibrations ranging from 200 to 
600 million million per second, probably differs from that 
by which a dynamo sends out ether vibrations of 100 per 
second. The length of a wave of red light is about one 34- 
thousandth of an inch, the wave length of the dynamo 
vibration is about 2,000 miles. Little or nothing is known 
of ether, but it is as difficult to believe that the dynamo is 
sending out “electricity,” ae it is to believe that the poker 
is emitting “ caloric ” and light-corpuscles. | 

Oliver Heaviside treats the new theory from the point of 
view of electro-magnetic waves, and discusses in mathe- 
matical language their propagation, form and distortion. 
In speaking of the form of an ether wave, we must be 
careful not to create a wrong conception of what is intended. 
We shall be on safe ground if we can describe the concep- 
tion in Faraday’s language. 

Let us consider, then, the waves of disturbances 
which are set up by a Hertz inductor or by the 
transmitter of a wireless telegraph apparatus as used 
by Marconi. The mode in which currents are caused 
to alternate about 100 million times a second need not be 
described here. Such an alternate current exists in the 
spark which passes between two knobs of the apparatus. If 
a steady continuous current were to pass in one direction 
(to use, for want of any other, the conventional terms of the 
old theory) there would be, in the language of Faraday, circular 
lines of force round the current as an axis. There would be 
a steady magnetic field, with no magnetic poles. This field 
would vary in strength, becoming weaker at a distance from 
the axis. If the strength of the field were represented on 
a dingram by the number of lines of force to the inch, 
they would lie as concentric circles close together near the 
axis, and spaced more widely at a distance from the axis. Now, 
suppose the strength of the current to be suddenly increased, 
maintaining it, however, in the same direction. The result, 
as shown on a diagram, would be to increase the number 
of lines of force, and their number per inch. But this 
change would not take place instantaneously, even if the 
strength of the current could change instantaneously. The 
change would begin at the axis, and would spread outwards 
at about 300,000,000 metres, or 187,000 miles per second. 
In one 300-millionth of a second the change would, there- 
fore, have travelled 1 metre. Suppose now, that the current 


were to diminish suddenly to its original strength, the effect 


of the first gharge would go on spreading outward, like à 
circular ripple on a pond, the change being an increase of the 
number of lines of force per inch, and this would be followed 
by another change—a decrease of the number per inch. If 
this process were repeated at regular intervals of one 
three-thousandth of a second, we should have an alternating 
current and a series of changes of strength of magnetic field 
progressing outwards. The effect, as shown by a moving 
diagram, would resemble the ripples on a pond when the 
surface is gently disturbed at a point. Waves of sound 
spreading at about 1,100 ft. per second, might be repre- 
sented by a similar diagram. The important point to be 
observed is, that the three cases, though represented by the 
game diagram, differ very widely. In the case of the pond, 
we have a flat surface disturbed or bent into solid waves. In 
the case of sound, we have spherical shells of air alternately 
compressed and rarified, spreading outwards, and having 
no resemblance to waves of water except by analogy. Inthe 
case of the electro-magnetic disturbances, the form might be 
spherical, but we may confine our attention to a moderately 
thin slice of the sphere. There is no surface disturbance 
like that of the pond, and since ether is almost incom- 
pressible, there is no appreciable condensation and rari- 
faction. But these waves consist also of electrostatic 
disturbances. These are everywhere at right angles to the 
cli ctro- magnetic disturbances and introduce such complica- 
tions that nobody has succeeded in grasping the real nature 
of the change in the ether. 
to call it a displacement or a .polarisation, and to define the 
motion of the waves as the transmission of a condition. In 
the case of sound waves the motion of the air is backwards 
and forwards in the direction in which the sound is 
travelling. In the case of light the motion is at right angles 
to the direction of the ray, and since there is every reason to 


It is sufficient for the present ` 
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suppose that light is nothing more or less than such an 
electro-magnetic disturbance, as that which we have been 
imagining, the motion of the ether, according to the elastic 
hypothesis, seems to be of the nature of a shear. A very 
simple shear of this kind would be set up in a jelly if a ball 
were embedded in it, and were given a twist and then allowed 
to fly back.“ Spherical shear-waves would start out and 
travel through the jelly. But the ether motion is not so 
simple as this, and mathematicians who can put into the 
form of equations all the modes in which such vibrations 
could be set up in a jelly, and who also have before them 
Maxwell’s equations which describe in mathematical 
language, the kind of vibrations which must take place in 
the ether in order to fit the observed facts of optics and 
electro-magnetism, tell us that the two sets of equations can- 
not be reconciled. 
ELECTRONS. t 


A group of phenomena of which the Crookes radiations, 
cathode rays and Prof. J. J. Thomson’s discharges in gases 
are examples, have led to the hypothesis of streams of elec- 
trically-charged corpuscles of far smaller dimensions than 
those which have been assigned to atoms. The cog wheels 
of Oliver Lodge are analogies, though he has described them 
so vividly that a reader of his * Modern Views” needs to 
remind himself that space is not really filled with such 
mechanism. But these charged corpuscles, appearing again 
in the theory of electrons, have discouraged many students 
who have been tempted to lay it aside until it is estab- 
lished, or perhaps abandoned ; for a corpuscular theory of 
electricity, after the labours of Faraday, Maxwell and Hertz, 
appeared to be as retrogressive as a corpuscular theory of 
light. Electrons seemed to be related to the theory of ions, 
an orthodox conception of Faraday; orthodox, because it 
conflicted with no electrical or molecular theories, and merely 


gave the name of ions to hypothetical groups of molecules, . 


grouped for the convenience of the chemist. But the 
latest electron is not a charged corpuscle, but the charge 
without the corpuscle. To the mathematical mind this 
presents no difficulty, but to the constructive mind 
it is like the grin without the Cheshire cat. The 
mathematician, as soon as he has expressed his 
conception in symbols makes no further demand on his 


imagination, but simply lets loose his algebra. He may 


condescend to interpret his resalts into words; sometimes 
he cannot, and he seldom considers it to be an omission. 
Fortunately, the jelly theory of ether provides a neat analogy. 


. Mr. J. Swinburne imagines a slender tube to be thrust into a 


thin jelly, and a little of the jelly to be sucked ont. 
The tube is withdrawn, and is thrust into another part, and 
the portion of jelly expelled. The tube is again withdrawn, 
and we have a negative and a positive strain set up in the 
jelly. No nucleus is necessary. 


CONCLUSION. 


Such is the state of the modern electrical theory so far as 
it is ready to be translated into ordinary language. It may 
be objected that these articles leave the matter in a very 
unsatisfactory condition, but it must be pleaded that every 
month brings fresh facts to light; some are unlooked-for 
discoveries, others, as a rule, of far greater value to science, 
are the result of patient experimental research along lines 
suggested by deliberate reasoning. 

The six watertight compartments into which physical 
science has been divided are being broken down; the minor 
sub-divisions of voltaic and frictional electricity have already 
disappeared, and the misleading notions of quantity and 
intensity survive only on the labels on telegraph instruments. 
Electrical, magnetic, and optical science are blending imper- 
ceptibly into the great subject of radiant energy. Chemistry 
is linked to these on one side by electrolysis, and on another 
by Zeeman’s discovery, and the theory of chemical affinity 
Will soon fall in line, Molecular physics, elasticity, and 
gravitation are awaiting their turn; energy in a hundred 
convertible forms, and a single medium underlie the whole. 

To frame a comprehensive theory in any one science is à 


far more difficult undertaking to-day than 20 years ago. lt 


a poles Lectures and Addresses," Bir W. Thomson, Vol. 1, 
T This paragraph added in January, 1901. 


is far better that a theory, sound as far as it goes, should be 
incomplete, than that it should be encumbered by erroneous 
conception of misleading hypotheses. The student of physics 
of to-day is not disposed to agree altogether with Newton’s 
dictum, * Nature is simple, but he values the precept 
which bids him deny himself the luxury of superfluous 
causes. Neither more, nor more onerous causes, wrote 
Sir William Hamilton,“ are to be assumed than are necessary 
to account for the phenomena.“ The grand, and, indeed, 
only character of truth," said Sir John Herschel, is its 
capability of enduring the tests of universal experience, and 
coming uuchanged out of every possible form of fair 
discussion.” | | 


FEED WATERS AND THEIR ACTION ON 
BOILERS. 


By CLIFFORD A. BOWEN. 


(Concluded from page 579.) 


THE method of purification of feed water, by means of 
settling tanks, has far more to recommend it than the auto- 
matic devices that are on the market; they certainly adver- 
tise that they require very little looking after, but the worst 
of automatic feed purifiers is, that: they don’t do their work 
when your back is turned, and as for time, what is simpler, 
whenonce you know the quantity of waterin the tanks, than to 
add the required amount of lime and soda, stir up all the 
sediment at the bottom; in a few minutes one can take 
a test and see exactly how hard or soft the water is. The 
reason one stirs up the sediment is, that being rather caked, 
it falls faster than the fine precipitate, due to the soda and 
lime bringing them down faster, so that in an hour one can 
commence to feed from the top of the freshly treated water, 
leaving the other tank to be filled afresh. The drawback to 
settling tanks is, that they cccupy a lot of room; their 
first cost also goes against them, but the success which 
attends them fully repays this; the success is due to the 
accurate softening of the water. | 

The usual method of determining the hardness of water 
is by the soap test, first brought into use by Clarke, of 
Aberdeen. I believe the hardness of a water depends prin- 
cipally on the salts of lime and magnesia contained in it, 
and a determination of the degree of hardness affords some 
indication as to their quantity. This method depends upon 
the property possessed by the salts referred to of forming 
insoluble oleates or stearates with soap. When, therefore, a 
solution of soap and weak alcohol is added to the water and 
shaken, a permanent lathering will not take place till the 
whole of the lime and magnesia salts have been precipitated; 
but immediately the precipitation is complete, the slightest 
excess of soap forms, upon shaking, a fairly permanent frothy 
head. The hardness of water is of two kinds, permanent 
and temporary; temporary hardness is caused by carbonate 
of lime, so that if the water be boiled the carbonic acid gas 
is driven off and the carbonate of lime precipitates. The 
hardness that now remains is caused by sulphates, chlorides 
and nitrates of lime and magnesia. 

The following is the method of testing :— Measure 50 cc. 
of water into a stoppered bottle of 200—250 cc. capacity; 
shake briskly to remove from the bottle any carbonic acid 
that may have been liberated; now add standard soap 
solution from a burette 2 cc. at a time; when the final 
point is nearly reached add the soap in smaller quantities, 
shaking well after each addition, and placing the bottle on 
its side. The test is complete when a soft creamy 
lather remains unbroken over the whole surface for five 
minutes ; it is most important that the soap solution should 
be added in small quantities and be well shaken. Not more 
than 16 cc. of soap solution must be added; if this is not 
sufficient to cause a lather, smaller quantities of water must 
be used, say, 25 cc. or 10; then fill up with distilled water to 
50 ec. ; then, of course, multiply the result by two or five, 
as the case may be. 


* Karl Pearson, “ The Grammar of Science,” pp. 110, 482. 
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The following table shows the corresponding grains per 
gallon of CaCO, for each cc. of soap solution :— 
Volume of soap | Grains per gallon 


Volume of soap Grains per gallon 


solution. of Ca CÓ,. solution. of Ca CO;. 
1 33 9:6 8:89 
2 1:36 10 9:31 
2:4 1:73 10:5 9:84 
3 2:97 11 10:40 
3:6 | 2:82 | 11:5 10:94 
4 3:20 12 11:50 
4'8 4 7 12:5 12:05 
b 4:20 | 13 12:61 
50 48 | 13:5 13°16 
6 | 5'20 14 13 72 
64 |! 5'60 14:5 14 28 
7 | 6:20 15 14:83 
78 7 15:5 1541 
8 ! 7-24 16 16 
86 7'84 — — 
9 | 8:26 — — 
! 


Standard soap solution is made as follows :—Take 10 
grammes of best Castille soap containing 60 per cent. of 
olive oil, and dissolve in a litre of weak alcohol ; care must be 
taken to dissolve the whole of the soap. This yields a solution 
containing exactly sufficient soap in 1 oc. to precipitate 
1 milligramme of carbonate of lime. The strength of the 
soap solution is verified by. means of a solution containing a 
known quantity of carbonate of lime or calcium chloride 
(equivalent to a known quantity of carbonate of lime). 

1:11 grammes of pure fused calcium chloride is dissolved 
in a litre of water ; this solution contains calcium chloride 
in the proportion of 1 milligramme of carbonate of lime in 
1 cubic centimetre. 12 cc. of this solution is now taken 
and made up to 70 cc. with distilled water, so that in 70 cc. 
there are 12 milligrammes of carbonate of lime. 70 cc. of pure 
distilled water consumes 1 cc. of standard soap solution 
(= 1 milligramme of carbonate of lime) before it gives a 
good lather. 

Therefore if the standard soap solution is of correct 
strength, it should take 13 cc. to give a good creamy lather 
to 70 cc. of the solution containing 12 milligrammes of 
carbonate of lime. 

The reason why 70 cc. is used is because 1 gallon of 
water contains 70,000 grains, and 70 cc. contains 70,000 
milligrammes, so that 70 cc. is a sort of miniature gallon, 
wherein each milligramme corresponds to 1 grain in the 
gallon. If we know the number of milligrammes of solid 
matter in 70 cc., we know the number of grains per gallon. 
Say, for example, you wanted to know the total solids in 
a gallon of water; take, say, 250 cc. and evaporate in a 
porcelain dish (250 cc. is taken because the amount of 
solid matter in water is so small that it is difficult to weigh), 
dry thoroughly, and weigh. For example :— 


Weight of dish and residue from 250 cc. 


of water T" bas vis des 36°56 grammes, 
Weight of empty dish ... Qu A 36°41: » " 
150 grammes. 


en ‘150 x 4 = ‘06 grammes in 100 cc. ^ 
0 06 x 7 = z aines in 70 e = 42 milligrammes 
in 73 cc. of water, or 42 grains in 1 gallon of water. 

Another great curse to the engineer is the presence of 
free oxygen to be found in water. It enters the boiler, 
especially when fed with cold feed in the form cf an hydrate 
(HO). The exact action taken by the hydrate is difficult to 
state; some say that the galvanic action in the boiler exer- 
cises a chemical change with the iron, for being the more 
electro-positive metal, it combines with the hydrate, forming 
ferric hydrate (FEH, Oz). The action of heat then con- 
verts the ferric hydrate into the oxide (rust), which breaks 
away from the iron during the working of the boiler, leaving 
the plates clean and open to the attack of fresh oxygen; so 
the cycle of changes continues till the boiler becomes too 
thin to be safely worked. If the mud from the biowdown 
be examined, and is found to contain small particles of scale 
of a black-red colour, you may be sure that it is magnetic 
oxide of iron formed by the above process. Profs. Lewes 


and Brown, I believe, hold that the carbonic acid combines 


with the iron, forming ferrous carbonate; the hydrogen 
being set free, the ferrous carbonate then takes up the free 
oxygen in the water forming ferric oxide (rust), and the 
carbonic acid becomes free, only to return to the attack as soon 
as the oxide is removed, and so the chemical action goes on 
in a cycle. 

Pitting in a boiler is caused by the above action, in the 
presence of small particles of brass and copper. Copper and 
brass enter the boiler in this manner: condensed water 
flowing through copper condensers takes up any copper dust, 
and particles of copper from the condenser tubes; also 
brass from the air pumps, which are made of gun-metal 
(liner, rod and bucket), finds its way into the boiler. 
‘These particles rest on the plates and tubes, causing galvanic 
action; the result has already been referred to. "There are 
two methods in use to prevent pitting and corrosion; one is 
to wash the boiler with a very thin coating of cement, thereby 
insulating the plates from any substance that might enter 
the boiler and so cause galvanic action. This method was 
first tried at Liverpool many years ago on boats fitted with 
new boilers before going to sea, and was found to answer very 
well. 'lhe other method, which is universal, especially in 
marine practice, is the presence of slabs of zinc in boilerr. 
These slabs of zinc are fixed on stays, or are fixed on a bolt 
from 3 to 8 in. long and screwed to the boiler plates, making 
good electrical contact. The action is obvious. The zinc, 
being the more electro-positive metal than the iron or brass 
and copper, gets eaten away just in the same way as the 
iron was eaten before a more electro-positive metal was put 
in. The zinc slabs should be of rolled zinc, which is more 
suitable than cast slabs. Corrosion may occur in boiler, 
and very severely, too, by the use of animal and vegetable 
oils, used in cylinder and piston rod lubrication, finding 
their way into the condensers and from there into the boiler, 


‘Tallow, which forms a great part of the above oils, is com- 


posed of fatty acids, chiefly stearic acid and glycerine, which 
when boiled with soda is decomposed into stearic acid, while 
the glycerine and soda form soap. Even without the aid of 
soda, tallow becomes decomposed when boiled at high tem- 
perature. Though stearic acid may be weak when compared 
with sulphuric and other mineral acids, yet it slowly and 
surely eats away the plates. Irregular corrosion and pitting 
may also occur from the irregular formation of the iron; the 
corrosion has been attributed to the presence of slag and 
the irregular structure of the iron, the softer parts being 
the more readily attacked. The lesson to be learnt from the 


above, is the use of only the best hydro-carbon oils for parts 


of machinery from which there i8 the slightest chance of the 
oil finding its way into the boiler. 

I will now pass on to some simple water testa showing the 
presence of iron, lime, magnesia, sulphuric acid, ammonia, 
nitric acid, and organic matter. Use a porcelain dish and nota 
glass one, because glass is attacked by boiling water, more 80 
than porcelain. 

1. Boil 2,000 grammes of carefully collected water in the 
porcelain dish down to one half. This generally produces a 
precipitate containing those constituents of the water which 
were only kept in solution through the agency of free 
carbonic acid as carbonate of lime, carbonate of magnesia, 
sesquioxide of iron ; pass the fluid through a filter perfectly 
clean and free from any trace cf iron or lime, wash the 
precipitate well after removing the filtrate,” then 
examine both as follows :— 

Dissolve the precipitate on the filter in the least, quantity 
of dilute hydrochloric (effervescence shows carbonic acid) ; 
treat separate portions as follows :— 

(a) Add sulphocyanide or ferrocyanide of potassium to 
teat for iron ; if iron is present a blue precipitate is formed. 

(b) Take another portion, boil with ammonia, filter if 
there is any clondiness or precipitate, mix the filtrate with 
oxalate of ammonia in excess, and stand for some time in a 
warm place; a white precipitate indicates lime as carbonate. 
Or if H, SO, is present in the water as sulphate also, filter 
the precipitate and mix the filtrate again with ammonia, and 
add some phosphate of soda, stir well, and allow to stand 
for half a day ; white crystalline precipitate, which may often 
be visible only on the side of the glass when the fluid is 
poured out, indicates magnesia. 

(c) Add some chloride of barium, and allow to stand for 


ics 
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gome time, say, 10—17 hours; a white precipate means 
gulphuric acid is present. | 

Examine the filtrate marked 

(a) Mix & portion with a little hydrochloric acid and 
chloride of barium ; a white precipitate indicates sulphuric 
acid. | ` 
(b) Mix a portion with nitric acid and add nitrate of 
silver; a white precipitate or turbidity indicates chlorine. 

(c) Evaporate a fairly large quantity of the filtrate to con- 
centration point, add a little brucia dissolved in concentrated 
sulphuric acid, then the solution immediately acquires a 
magnificent red- colour, indicating nitric acid. This is a 
very delicate test. 

(d) Acidify a large portion of the water after filtering (to 
remove suspended matter) with hydrochloric acid and 
evaporate nearly to dryness; add hydrate of lime thoroughly 
mixed in a mortar ; then if ammonia is present it betrays its 
presence by its characteristic odour, and if a glass rod 
dipped in hydrochloric acid is bronght in contact with the 
solution, white fumes appear. | 

(e) Organic matter is detected by the blackening which 
occurs when a portion of the water. is evaporated to dryness 
and gently ignited. The precipitate which is formed is at 
first white, then darkens, and, when the organic matter is 
driven off, returns to a light colour again. 

The following are also some rapid tests for pure water. 
Water should show no change on the addition of sulphide 
of ammonia ; if it does, it shows the presence of copper, iron, 
or lead :— | 

If carbonic acid is present baryta water turns it turbid ; add 
oxylate of ammonia, and if lime is present the water becomes 
cloudy. If chloride of barium and hydrochloric acid be added 
to the water, the water becomes turbid if sulphuric acid is 
present. Nitrate of silver and nitric acid show chlorides if 
water changes colour ; and chloride of mercury and carbonate 
of soda indicate ammonia. 


ARE FREE LAMP RENEWALS DESIRABLE ?* 


By J. ENGLISH. 


FrrTERN years ago we adopted the plan of free renewals, and have 
found it beneficial and wise. We could devise no way to induce 
the user to renew his lamps with even reasonable frequency as long 
as he had to pay anything for the lamp, bat he would let the 
lamps burn until they broke, and complain to us that our service was 
poor. The necessities of a lamp renewal system seem to be that :— 

1. Lamps should be renewed often enough to ensure the lamps in 
service maintaining a given candle-power during that service, or a 
limitation in fall of candle-power. 

2. The renewals should be made in such a manner as to cause no 
annoyance to the user. 

3. Renewals should be made often enough to obviate, practically, 
the necessity for customers ever calling for new lamps to replace 
those burned out. 

4. The system adopted should be one that would effect the 
desired end in the most economical manner to the company. 

We determined that a variation of two candles during the use of 
the lamp was as large as would furnish satisfactory service. Testing 
8000 demonstrated the fact that with 34-watt lamps we could not 
Ret an average burning of over 4CO hours and keep the lamp within 
the above limits. 

We therefore adopted a principle that all Jamps on our circuits 
should be changed once in 400 hours. It was quite clear that with 
a widely varying character of service, if we changed uniformly all 
lamps at a given date we should remove many that had burned but 
& few hours and were good for many hours longer. It was equally 
plain that we could not assort these lamps in the places of installa- 
tion, but we could bring all of them in to the station and then sort 
them by a photometer, discarding all lamps that were not 16 C.P., 
and putting in stock, to go out again, all that were 16 c.. This 
method we have followed in our. different stations for over seven 
years, We change every lamp on our mains four times per year, 
usually in February, May, August and November. We find that 
this results in very few lamps having been used over 400. hours. 
A per cent. of the lamps brought in are 16 C. P., and all right to go 

again, 
' The results of this method have been fine, and the experience of 
10 years has demonstrated:— ` 

1. That all our lamps, while in service, are at least 14 C.P., or not 
at any time during their service more than 2 candles below the 
thitial candle-power. 

2. That this method delights the users, who feel they are really 
JJʒIl! 5 


S Abstract of joint communication read before the National 
Electric Light Association at Cincinnati, May, 1902. 


getting something for nothing. We no longer have occasion to 
send out lamps between periods of changes, and rarely hear of a 
broken lamp. 

3. That the cost of this method is no greater than that of the 
ordinary method of making free renewals. | 

4. That the general efiect on our business has been remarkably 
satisfactory ; our lighting is good, better than any I have ever had 
occasion to examine. 

5. That we have now passed beyond the point of complaints of 
service; we rarely see or hear from a user, unless it be on the 
question of rates. 

Generally, therefore, I have not the slightest hesitation in saying 
that, in my opinion, no electric lighting company can afford to do 
business in the old ways, and that the sooner lighting companies 
recognise the inherent weakness of the incandescent lamp itself, 
and devote their energies to attempting to obviate the ill effects of 
this fault on the business, the more successfal they will be. 


By F. ELLWOOD BurrH. 


I used to believe that a lighting company should own nothing what- 
ever inside a customer's building except the meter. The company's 
responsibility ceased when it had delivered the goods of proper 
quality and quantity at the meter. Theoretically, this may be true, 
but practically it is not the best method. 

For a number of years I required my customers to buy all their 
lamps; either from our company at cost, or elsewhere, if they saw 
fit. They usually saw fit to buy elsewhere, getting an inferior lamp - 
for less money, or not buying at all, and thus not using the elec- 
tricity. To the average customer all incandescent lamps are alike ; 
the customers know and care nothing about voltage and efficiency. 
I have found lamps used on our circuits consuming 5 watts per 
candle-power, and the customer thought he was getting & bargain 
when he bought this lamp for 15 cents instead of paying us 20 cents 
for one of our lamps, which would consume only 3:1 watts per 
candle-power. Many a time I have found 110-volt lamps on our 
104-volt circuit, and customers finding fault with us because they 
did not get a good light. When customers have to pay for new 
lamps they will use the old lamps just as long as they will burn, 
and if one lamp does not give light enough, two must be used. 
The light is dim, and the billis large; under such conditions the 
frequent result is a notice to the company to discontinue the 
service. 

Several years ago I retained a number of customers that were 
dissatisfied, by simply giving them a few new lamps, and proving 
to them that the trouble was in the lamp, and not with the current. 
The results were so satisfactory, that I was obliged to become con- 
verted to the free-renewal belief, and to give my customers a new 
lamp for every old lamp returned. 

The cost of the lamps is a necessary expense, just as much so as 
is fuel. A customer using a dim lamp of, say, 12 c P., is paying for, 
say, 37 watts. You give him a new lamp giving 16 C.., and con- 
suming, say, 50 watts, he will be satisfied with the light, and 
willing to pay for the additional current. You will very soon get 
back the cost of the lamp, and get an increased revenue and a 
satisfied customer. I urge our customers to change their lamps often, 
and if a lamp is dim, to remove it. This request is printed on every 
monthly bill. We do not give new lamps in exchange for broken 
lamps, and excbange free only 8 c.P., 16 Cc. P., and 24 C.. lamps. 
We sell new lamps of these candle-powers to our customers at 10 
cente each. 

1 have not adopted the method of sending men to the customer's 
house and replacing his lamps, but I try to keep the dim lamps 
weeded out by circulars and notices on the monthly bille. Thig 
plan works fairly well, and I do not often have complaint of dim 


lights. I confess, however, to believing that a periodieal systematic 


renewal of all lamps on the circuits is a very good thing. 

All lamps returned are photometered, and if of sufficient candle- 
power, are put into stock to be used again. We retain those giving 
14 C. P., and use them near the centre of distribution, where the 
voltage is 3 little greater. - 

I do not believe in furnishing free the first installation of lamps, 
especially in residences, because in a great many instances the return 
per lamp will be very small, and the cost of the first lamps will not 
keep away any desirable customers. I believe that every company 
furnishing electric current for incandescent lighting ought, for its 
own good, to furnish free incandescent lamp renewals. 


By F. W. LITTLE. 


During the last three years we have entirely remodelled our 
generating plant and distributing system, entailing a large expense, 
and requiring a change of voltage of our secondaries from 52 to 104 
volte, thus necessitating a change in consumers’ lamps. This was 
done by an exchange on the basis of a charge of 20 cents for each 
new 104-volt lamp, and an allowance of 10 cents for each 52-volt 
lamp replaced. This resulted in bringing up the incandescent 
lamps on our system to a very good standard at a low cost to th 
consumer. 

The above conditions have delayed: our making any reduction 
in the selling price of lamps. We are now, however, considering 
selling lamps at cost, and renewals ata nominal price where con- 
sumers turn in burned-out lamps of the brand we handle. We 
believe this will ensure the use of first-class lamps on our circuits, 
and the freer use of current, due to the low cost of the lamps, 
without entirely outting off the revenue from lamp sales. The 
renewal of lamps at a low cost, or free of cost, to the consumer, 
must be considered largely as an advertisement, but where estab- 
lished rates for current are such that concessions must be carefully 
counted before being allowed, we think it good policy to make each 
concession count for as much as possible. , 
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By W. J. GREENE. 


From 1888 to 1893, free lamp renewals were furnished by us. In 
1892 it became evident that the net earnings were rot keeping 
proper pace with the growth of the plant and the increased invest- 
ment. In 1893 this condition became critical, and a change of some 
kind became imperative. Two reforms were adopted: one, the 
adoption of a minimum charge proportional to the maximum- 
burning lampe; the other, the discontinuance of free lamp renewale. 
The desired results followed. These changes were soon followed by 
the adoption of a two-rate system in connection with the minimum 
charge, so that consumers upon whom fell the heavier cost of lamp 
renewals were many times compensated for such expense by the 
lower cost of service. l 

The reasons origivally advanced in favour of charging for lamp 
renewals were :— 

1. Reduction in operating expenses. 

2. Consumers had been accustomed to maintaining equipments in 
all other methods of lighting, except arc lamps, and this company 
considered lamp renewals a legitimate expense to be borne by con- 

-sumers. Nearly all of our customers concurred in this view. 

The reasons for continuing present arrangements until such time 
as local conditions may make desirable the furnishing of free lamp 
renewals, are :— 

1. The rapid increase of business, in the face of bard competition 
with gas, being difficult to provide for with increased capacity, 
owing to manufacturing delays and engineering difficulties, makes 
any check to growth, as may result from charging for lamp renewals, 
desirable. ' 

2. Lack of facilities, under present office arrargements, to carry 
a supply of lamps and conveniently scrve consumers with lamps 
from the office. Lamps, supplies and construction work are 
furnished by local supply houses, who are, on the whole, furnishing 
consumers with a good lamp at figures slightly in advance of ccst. 

3. Advantages accruing to supply houses from handling lamps 
and the better service they can render us in return. 

4. Avoidance of the extra time required on the part of the 
ien Saas and extra cost of rental for storage rcom, labour end 

ps. 
By Francis W. Wirrcox. 


The custom of making the consumer supply bis own lamps is a 
direct inheritance from the practice followed in gas lighting, of 
having the burners supplied by the consumer. 

With the old simple tip burners it made little difference whether 
the consumer supplied them or not; the quality of the gas, and not 
the burner, determined the character of lightirg service. 

With incandescent lamps the case is quite different, the lamp 
being a complicated device, requiring tecbnical knowledge to select 
the best type and proper efficiency. It also deteriorates in service, 
requiring replacement at fixed periods to maintain lighting resulte. 
In other words, we have here a case in which the burner is 8 
feature having a large influence on results. 

With the introduction of Welsbach lamps in gas lighting we have 
a burner quite similar in character and in results to the incandescent 
lamp. It would be natural to expect, therefore, that the same 
necessities that have caused so many electric lighting companies 
to provide for the supply of the lamps to their contumers, would 
cause gas companies to take up tke supply and maintenance of 
Welsbach mantles. 

In point of fact we find this very practice becoming adopted by 
gas companies. The arguments and reasons given for this atep are 
exactly similar to those advanced for free electric lamp renewals, 
proven and established by practical experience with the Welsbach 
lamp in service. This result is, I think, quite positive and con- 
clusive testimony in favour of free lamp renewals for electric 
lighting companies. The Welsbach mantle is a delicate device, and 
may be readily broken, with no evidence to show whether it failed 
of its own accord, or was deliberately broken. It would, therefore, 
seem necessary to make come nominal charge for renewals, to pre- 
vent fraud on the part of the consumer. This necessity does not 
exist with incandescent lamps, which cau be readily broken only 
by destruction of the bulb, thus giving evidence of forcible or delibe- 
rate breakage. Free electric lamp renewals are, therefore, wholly 
practical, as not liable to cause any loss from fraud. 

In his addrees before the Society of Engineers in London on 
February 3rd; 1902, President Griffith gtrongly advocated the super- 
vision of mantles and burners :— 

“The time is past when responsibility can be eaid to cease on the 
delivery of reasonably pure gas at & statutory pressure at the con- 
sumer's meter, and no gas manager can hope to maintain or extend 
«he success of his undertaking unless he is prepared to assist the 
consumers in making the best use of the gas after delivery." 

In his presidential address before the British Southern District 
Association of Gas Managers on March 6th, 1902, Mr. W. E. Price 
said :— 

" Ag the incandescent 
evident that its maintenance by gas companies must be undertaken, 
otherwise many consumers will throw it aside as being troublesome. 
Quite a number of gas companies have already adopted some method 
of maintenance, though there does not appear to be a unanimity of 
opinion as to which is the best." , 

In his address before the Manchester District Institute of Gas 
Engineers in March, 1902, President Arthur Graham says:—‘‘ The 
supplying and fixing of ordinary flat-flame burners free of cost to 
the consumer, also the maintaining, cleaning and renewals of 
mantles in the care of incandescent burners, at a nominal charge, 
although in themselves unprofitable transactions, are calculated to 
do more in the way of satisfying the users of gas and pcpularising 
the supply than any amount of discount or similar inducements to 


prompt payments.” 


-= MORDEY. 


burner is at present constructed, it is 


The Gas World, January 4th and 11tb, 1902, gave particulars of 
the methods of carrying out the system adopted respectively by the 
South Metropolitan, Sheffield, York, Ipswich, Wakefield and Tan- 
bridge Wells Gas Companies. . 

It would be interesting to 
adopted in the United States. | 

With gas companies adopting such practice, how can the electric 
lighting company omit the control of lamp renewalBor free supply 
of lamps, and hope to compete in lighting work? - l 


hear how far this practice is being 
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NEW PATENTS. 1902. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at biverpool, to whom all 
inquiries should be addressed. : 


91,185. An improved method of and apparatus for automatically operating 
telephone exchanges.” L. K. Dg MOLE. September 29th. 

91,201. Process and apparatus for the manufacture of accumulstor plates.” 
M. A. ADAM, (Ludwig Engelmann, Germany.) Sey tember 29th. 

21,202. “Improvements in or connected with dynamo-electric machines.” 
J. H. St. HILL MAWDSLEK V. September 29th. 

21,213. Improved method of and means for lighting miners’ and other lamps 
by electricity.” W. PATTERSON and C. DannAH, JUNR. September 30th. 

21,217. “ Improvements in the construction of regulating switches for use in 
connection with electrical installations." A. NORMANTON and F. J. McELRot. 
September 30:h. 

91,229. ' Improvements relating to automatic electrical switches.” 
Orronp and T. H. MassH. September 30th. 

21.236. “Improvements in and relating to steering gear for motor road 
vehicles, electric or steam Jaunches, and the like," 1. MATHEWSON and A. J. 
FIELDING. September 30th. 

21,267. ‘Secret electrical interrupter.” E. Zay. September 30th. 

21,279. “ Improvements in the manufacture of incandescing electric lamps." 
T. W. LowbEN. September 30th. 

21,901. *' Improvement in or relating to telegraphic apparatus engines on 
ship bcard." J. C. Kay and J. G. Kay. September 30th. 

91,346. “Improvements in or relating to electric arc lamps.“ THE JANDUS 
Anc LAMP AND ELECTRIC Co., LTD., and A. D. JONES. October 1st. 

21,870. "Improvements in devices for suspending electrio lamps and other 
lightiog apparatus.” W. H. Pick. (Trading as Collins & Co,) Ovtober Ist. 

21,388. ‘Improvements in electricity meters.“ G. C. Fricker and W. M. 
October Ist. 

21,153. ‘Improvements in carstans operated by electricity." F. W. Hol; 
Lick. October 2nd. (Complete.) 

91471. “ Electrically actuated and controlled clock.” J. A. CARRUTHERS, 
October 2nd. (Complete.) 

91,473, "Improvements in machinery or apparatus for perforating tele- 
graphic tape suitable for use in the automat.c transmission of telegraphic 
messages. F. G. CRED. October 2nd. 

91,48. An improvement applicable to trolley heads for electric tramcars 
to guide the line wire into the groove of pulley when changing the direction of 
the car." W. H. Ccox, T. Cook and W. E. PARTINGTON. October 8rd. 

21,490. Improvements in wireless telegraphy.” F.BippLE and J. Cnowrer. 
October 8rd. 

21,523, ‘Electric fire alarm." A. PIZZALA and A. G. GuirrFIN, October 8rd. 

21,604. “An electric cordgrip lampholder and shade carrier." A. M. C. 
Joaxnipi and C. HrEsrosp. October 4th. 

21,616. An improvement in the corstructi^n of commutators for series- 
wound brush dynamos." W. Hopson. October 4th. 

21,628. “An electro-magnet friction clutch.” K. St. GEORGE Kinks and 
F. CHURCHILL. October ith. 

21,629. Improvements in armatures." 


C. H. 


E. A. M. BiNpLoss. October 4th. 


21,648. “Improvements in the control of the electromotors on electric 
railway cars.“ SIEMENS Eros. & Co., LTD., F. Lypauz, and A. M. DUKE. 
October 4th. l l 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
TES Co., 822, High Holborn, W.C., and at Liverpool, price, post tree, 9d. 
in stamps). 


13,999. “Improvements in arc lampe." L. Benard. Dated August Brd, 100 
A clutch lamp has a frame consisting of a top plate connected by uprights with 
& base plate, which carries a guide and side rods supporting a ring with 
and a collar holding an arc-closing cylinder against asbestos packing. Tbe 
lower end of the glass cylinder is closed by an asbestos washer, held in ita neck 
by the flange of a lower carbon holder, which is held down by & screw riDg. 
The conductor to the lower holder is passed through a porcelain tube. The 
upper carbon passes through à loose gas check into a slotted tube, which 
slides in a guide, and carries a tubular core in a series solenoid. 5 claims. 


14, 04. vemeats im indicators fcr electric bells aud the like.” Sax aad 
Co., amd J. and J. Aird. Dated August 4th, 1900. Relates to indicators for 
electric bells, &c. 2 claims. 


14,085. ''imprevemente in tke starting devicec of explosive vapour motors.” 
F. W. Mayward and R. C. Fox. Dated August Tib, 1900. Starting. The charger 
the cylinder is ignited at starting by en electric current which passes throug 
the stud and the arm on the diso which is held sgaiost it by & Spring. As d 
as the engine is started, the disc is turned by friction, until the arm {s arres 
by the stop so that the igniting circuit is broken and untimely ignition is Pre- 
vented. 2 claims. 


14,088. “Improvements ia wireless or Hertzian telegraphy.” A. C. Brews, 
Dated August 7th, 1900. Relates to arrangements in connection with the aerial 
condition in wireless telegraphy. The post is formed of metal or of wood, xe 
with & surface partially or w oli of metal, and is made sufficiently rigid d : 
supported by insulators without employing guy ropes or stays above the leve 2: 
the structure to which it is attached, The post, preferably tubular, and either 0 
metal or metal supported on an internal wooden or other rod, is & modified form 
of the broad strip described in Specification No. 28,955, a.D. 1896. The k gen 
and coherer are arranged either between parts of the oonducting post or ien 
the post and earth or a capacity. Spark knobs and coherer connections Mt 
shown; this circuit includes a long-range switch. The attachments of the 15 
circuit connections are made as far apart as possible. The provisional n d 
oation describes & post in three portions, the gaps containing the spark EAP nne 
eee and a sleeve being provided for protecting the part not in Use. 
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TECHNICAL SOCIETIES AND SECRECY. 


Mr. C. F. Scorr delivered an interesting Presidential 
address to the American Institute of Electrical Engineers at 
its 168th meeting held in New York in September, dis- 
cussing the growth of the electrical industry in the States 
and elsewhere, and considering the effect which the Institate 
has, and the far greater effect it ought to have, upon that 
industry. Twenty-seven years ago, when the society was 
founded, half its officers were identified with the telegraph, 
and the capital invested in electricity outside telegraphic and 
telephonic work did not exceed $1,000,000. Now there has 
arisen a generation of electricians “ to whom the click of the 
sounder is unintelligible,” and the total capital sunk in elec- 
trical undertakings approaches $4,000,000,000. The institute 
numbers 1,546 members ; but if it bore the same relation to 
the kilowatt capacity of the power stations of the country 
as does the British Institution to those in the United 
Kingdom, its members should be 25,000. Five per cent of the 
members attend the meetings, and 2 per cent. read papers. 
Of these papers 20 per cent. come from professors, 25 per 
cent. from consulting engineers, and 45 per cent. from 
engineers employed by manufacturing companies This 
last analysis of the derivation of the papers communicated to 
the American Institute is worthy of attention, for it shows 
that the manufacturing concerns of the States are keenly 
alive to the importance of the so-called scientific side of 
their business, employing technical advisers who are com- 
petent to do work fit for publication, and permitting those 
advisers to publish the results of their researches, A spirit - 
is too often met with in this country which leads the em- 
ployer to refuse permission for the publication of work dore 
in his laboratory, even when he is willing properly to finance 
a laboratory in which respectable work can be done. There 
are, of course, some secrets in all branches of manufacturing ; 
bat, during the invention or control of industrial processes, 
important new discoveries are constantly being made, 
which, buried in private note books, are of no more 
pecuniary value to the proprietor of the factory for being 
hidden from the world. Broadly speaking, and reviewing 
cqually all departments of manufacture, there are really very 
few secrets deserving the name ; for the manufacturer who 
fondly imagines that he is making a certain article by a 
special process known only to himself, who swears his 
cmployés to silence, and builds a brick wall round his works, 
forgets that by so doing he prevents the infiltration of new 
ideas among his staff, and remains blissfully ignorant that 
all his rivals are employing identical methods, with the 
exception of those who have effected improvements many 
years ago. 

It is owing to this constant dread of having his brains 
picked—when perchance there is nothiog in them worth 
picking—which seem3 to be specially characteristic of the 
Englishman, that technical, as opposed to purely scientific, 
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societies do not always flourish so well here as abroad. The 
English member of a certain trade often fails to appreciate 
the truth of Mr. Scott's remark that while each has 
his individual interests, there is a general interest 
common to all. Most of the members of a technical 
society may be trade rivals, striving all day long to 
prevent each other getting orders and work; but 
they have alike one or more common foes, and it ought to 
be possible for them to meet of an evening amicably to 
devise methods of overcoming those foes, offensive and 
defensive methods which shall assist all indifferently, without 
unfairly benefiting one. There is sometimes to be encoun- 
tered among British manufacturers a most reprehensible 
practice of depreciating the value of all their rivals’ pro- 
ducts when they are talking to a possible customer, instead 
of limiting their remarks to an advocacy of their own 
merits. Repeated two or three times by different men in 
different offices to the same layman, this habit causes the 
customer to be lost to the trade altogether; for after calling 
upon half a dozen firms, the customer has received five 
separate expert opinions that the goods sold by each 
firm are bad, and only one (which is er parte) that 
they are good and fit to be purchased. After such 
treatment as this, no surprise need be felt if the 
layman seeks and finds some totally different way of ful- 


filling his requirements, avoiding completely the industry. 


which has taught him such a lesson of inefficiency and 
internal dissension ; while at the same time he is tolerably 
certain to go round among his friends and acquaintances, 
recounting his experience, and warning any of them who may 
contemplate becoming customers of any single firm in the 
trade, that he has the best of reasons for knowing that the 
company is bad and its products worse. 


Professional  - Wk reproduce below the substance of a 

Etiquette. circular letter which has been sent by the 
Council of the Institution of Electrical Engineers to the 
clerks of some of the larger counties and boroughs. The 
letter reveals the depths of bad form to which some pro- 
fessional men have knowingly descended in their search for 
work, and local authorities in their natural ignorance of the 
dictates of good taste. The average tradesman with a seat 
on the Borough Council may be an honest man and a good 
fellow, but he is no more likely to comprehend the funda- 
mental principles of correct professional conduct than he is 
to understand the management of an electrical supply under- 
taking. There is some excuse for the councillors, but there 
is little for their clerks, who very well know, from their own 
rigid rules of conduct, that to advertise or to answer 
an advertisement for professional services is a gross 
breach of etiquette. Still less can the engineers be 
exonerated from blame who, by responding to such 
advertisements, and by touting for work, directiy 
or indirectly, have rendered necessary this Strong 
action on the part of the Institution. That some such 
action was urgently needed was well known—to none more 
so than to the technical press. Time after time we ourselves 
have drawn attention to the constantly declining standards 
of professional conduct. What is really wanted is, appa- 
rently, some such power as is vested in the Law Society and 
the Medical Council, by which every soi-disan! consulting 
engineer should be required to possess full qualifications for 
the post, and to act in accordance with the dictates of 
etiquette, on pain of being “ struck off the register " in case 


of default, Asa matter of fact, we believe that the respec- 
tive Institutions already possess this power, if they care to 
exercise it. : 

A point which certainly demands attention is the tendency 
of civil and mechanical consulting engineers to invade the 
domain of their electrical confrères, on the somewhat thin 
basis that “ electrical engineering is a branch of mechanical 
engineering.” So it is—and so are shipbuilding and plumb- 
ing. Yet we never hear of a naval constractor giving 
advice re water pipes. The fact is, that electrical engineer- 
ing is regarded as lawful prey by members of the older 
professions, not because they know anything about it, but 
because they have acquired a certain standing and con- 
nection in their own special lines, their cliente do not know 
enough to distinguish between the familiarity born of 
experience, and that bred of books, and—there are always 
lots of skilled assistants to be had cheaply, to do the real work ! 

If our own Institution could confer with its elders, and 
establish some line of demarcation to keep these rapacious 
intruders within legitimate bounds, a vast amount of bad 
work due to inexperience would be avoided, and there would 
be the less occasion, thanks to the greater number of “ jobs” 
open to them, for such offences as those stigmatised in the 
letter in question :— 


INSTITUTION OF ELECTRICAL ENGINEERS. 


28, Victoria Street, 
Westminster, S.W. 
(ictober 17th, 1902, 

Sir,——As it has come to the knowledge of the Council of this 
Institution, that in several cases consulting engineers have applied 
for employment, and in othera local authorities have advertised 
for consulting engineers, I am instructed by the Council to forward 
a copy of the code of etiquette in such matters that, in their 
opinion, ought to govern all those belonging to the Institution. 

I am also instructed to urge upon you the great importance of 
having electrical work well done at the most moderate outlay ; and 
would point out that by advertising, or by employing those who 
solicit employment either directly or by agente, local authorities 
may deprive themselves of the serviccs of electrical engineers of 
high standing and great experience. 

I have the honour to be, Sir, 
Your obedient servant, 
W. G. McMILLAN, Secretary, 


STANDARD OF PROFESSIONAL ETIQUETTE FOR CONSULTING 
ELECTRICAL ENGINEERS. 


As approved by the Council of the Institution of Electrical Engineers. 
July 16th, 1902. 


1. No consulting engineer should solicit employment as consult- 
ing engineer verbally, by letter, by agent paid by commission or 
otherwise, or by any other means. 

2. No consulting engineer should answer advertisements for con- 
sulting engineers. 

3. No consulting engineer should advertise for employment. 

4. No consulting engineer ehould pay by commission or otherwise 
anyone who introduces clients. 

5. No consulting engineer should receive trade or other discount, 
or surreptitious commissions or allowances in connection with any 
works which he superintends. 

6. A consulting engineer who is also directly or indirectly in- 
terested in any contracting or manufacturing business should in- 


form his client in writing what his connection is with such con- 
tractor. 


However, there are two sides to every question ; and for 
an excellent exposition of the other side of this one, we refer 
our readers to an article on “The Theory and Practice of 
Getting Jobs," reproduced in our issue of Feb. 16th, 1900. 


A Few weeks ego it was announced 
Ne in some of the French papers that experi- 
ments bearing apon the practicability of 

communicating with submarines by wireless telegraphy had 
been carried out successfully. In the experiments made on 
British ships it appears that, although no difficulty was ex- 
perienced in transmitting messages to the vessel, there was no 
reply forthcoming. This, of course, is a serious disadvantage, 
for there is no meens of ascertaining that the message has been 
correctly received. Of course the whole question is only in 
an experimental stage at present. An aerial mast 18 à 
very objectionable fitting, as it offers a large amount of resist- 
ance to the progress of tlie boat. We understand that ex- 
periments in this direction are still being carried out in 
Portsmouth harbour, while the submarine is alongside her 
parent ship the Lalona. The importance of the subject 
needs no emphasis, i 
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ELECTRO-METALLURGICAL PROBLEMS.—III 
Br ALEO. A. BEADLE, A. I. N. E., F. C. S. 


Z INC. 


Zinc occurs in nature chiefly as blende (Zn S), aud less 
frequently as zincite (Zn O), and calamine (Zu CO,). 
Blende is generally associated with iron, arsenic, cadmium, 


“The great difficulties of the present methods of reduction 
are well known. The ore is first calcined to oxide, then 
mixed with carbonaceous matter and distilled in large 
retorts, the volatilised zinc being condensed and cast 
into ingots, when it is known as spelter. Inthis form it 
contains iron and other impurities which detract frum the 
value of the metal. The amount of fuel consumed, the loss 
of zinc during reduetion, and the rapid deterioration of the 
retorts, as well as the large amount of handling required, all 
combine to render the distillation process both troublesome 
and expensive, so that a large field is here opened for the 
investigation of the electro-metallurgist. 

In the endeavour to find an economical electro-chemical 
method for the reduction of zinc from its ores, very 
numerous and diverse suggestions have been made, 


some for bringing the zinc into solution, depositing the 


metal electrolytically, and others for converting the zinc into 
chloride, and electrolysing it whilst fused. 

Among the many methods devised for obtaining zinc in 
solution, only a few may be said to be satisfactory; for 
instance, the blende can be roasted partly to sulphate, and 
extracted with sulphuric acid; but having obtained the 
zinc in solution, the metallurgist is now confronted with the 
greatest difficulty in the process, namely, that of electro- 
lytically producing a thick and coherent deposit of metallic 
zin. The spongy nature of electrolytic zinc is well known, 
and although it has been attributed to various causes by 
different investigators, all attempts to remedy the evil have 
been so far unsuccessful. | 

Fair deposits of zinc may, however, be obtained from the 
sulphate or the double sulphates of zinc and the alkali metals, 
or from zincates of soda or potash, with due regard to 
temperature, at current densities two or three times that 
used in copper refining. so that several successful processes 
are already at work, and giving good results for the galvani- 
sation of iron. , | 

Zine, however, like lead, can be satisfactorily reduced 
from the fused anhydrous chloride, and this seems the most 
probable direction for future development. 


Zinc chloride produced in the wet way has the remarkable 


property, possessed in less degree by many other salts, of 
retaining about 1 per cent. of water even when fused at a 
dull red heat. This has proved a great difficulty, as a con- 
siderable amount of current has to be used to decompose this 
water, which is liberated as oxygen and hydrogen, the former 
at a red heat attacking the carbon anodes. The amount of 
current necessary to liberate 1 grm. of hydrogen is the same 
as that required to deposit 32 grms. of zinc. 
Steinhart, Vogel and Fry propose to dehydrate the 
chloride by means of a current of dry air in a partial vacuum. 
F. M. Lyte proposes to digest metallic zinc in the fused kult, 
or to we it temporarily as the anode. If hydrated zinc 
chloride be distilled at a bright red heat, the anhydrous 
chloride, together with hydrochloric acid, distills over 
leaving a residue of zinc oxide. Metallic zinc is liable to be 
deposited as “fame,” but this is overcome by the use of 
fused zinc cathodes and by attention to dehydration and 
temperature. The question of producing chloride direct 
from the ore will be discussed later. | 
Line blende occasionally occurs in large deposits, very rich 
in silver, in Mexico and elsewhere, in which case when 
reducing the zinc a very large proportion of the silver 
contents is unavoidably lost; an electrolytic method based 
on the above principles might, however, enable the encire 
metal contents to be recovered. 


COMPLEX SULPHIDE ORES. 


Perhaps the most abundant deposits of galena and zinc 


blende are those in which they are associated in more or lees 


equal proportions, together with the sulphides of copper, iron, 


Ke. 


The lead interferes with the reduction of the zinc and 
the zinc with the lead, so that it is necessary to find a. 
method of separating these aulphides, or a process in which 
they would not interfere with one another. | 

Many such deposits occur in various localities, but the 
largest is the lower deposit of the celebrated Broken Hill 
lode of New South Wales. This consists essentially of 
galena containing silver, and zinc blende containing iron, 
with a gangue of quartz, garnets, rhodonite and felspar. It 
averages about 18 per cent. of lead, 25 per cent. of zinc, 6 
per cent. of iron, 20 per cent. of gangue, 20 ozs. of silver and 
2 dwts. of gold per ton, with traces of copper, arsenic, &c. 
The attempts made to concentrate and smelt this mineral 
are too numerous to comment upon. 

The bulk of this ore is concentrated at the mines by jigg- 
ing, and is separated roughly into three products, only 
one of which is of real marketable value, containing about 
60 per cent. of lead, 10 per cent. of zinc, and 31 ozs. of 
silver; the tailings, which contain a good proportion of the 
metals, are discarded. 

Experiments with the Wetherill magnetic separator have 
lately given good results; blende assaying 41 per cent. to. 
45 per cent. of zinc, 8 to 10 per cent. of lead, and 10 ozs. of 
silver, and representing 50 to 75 per cent. of that originally 
present, has been obtained. s | 

The peculiar structure of these ores, however, makes it 
impossible to obtain any really reliable results on a small 
batch of ore, since the mixed crystals of blende and galena 
vary in size from that of a pea down to smaller than a pin’s 
head, and whereas in one specimen the crystals may be 
entirely separated by coarse crushing, in another, even when 
crushed to a 60-mesh sieve, crystals of blende may enclose 
smaller crystals of galena, and vice versé, so that it seems 
necessary, in order to get a complete separation of the 
minerals, to entirely chemically disintegrate or dissolve the 
complex mineral. | 

Both the concentrates above referred to are of value for 
smelting, since iu one there is not sufficient zinc to prevent 
the economical reduction of the lead, and in the second the 
order is reversed, the zinc being reducable. When, how- 
ever, the zinc and lead are present in nearly equal propor- 
tions, the ore, even when comparatively rich, may be nearly 
valueless for smelting. This, therefore, constitutes the 
problem of which so much has been heard, and for which 
such numerous electro-metallurgical suggestions have been 
made. ' 

We may class all these suggestions under two headings :— 
(1) Obtaining the metals in solution, which is subsequently 
electrolysed. (2) Obtaining the metals in the form of fused 
salts, either directly or indirectly, and subsequently electro- 
lysing the fused salts. 

Most of the former have been based on the fact that in 
partial roasting, the sulphates are produced, so that when the 
partially-roasted ore is lixiviated with water or sulphuric 
acid, the sulphate of zinc dissolves, while that of lead remains 
insoluble. ; 

In the Ashcroft process, ferric chloride was originally used 
as the solvent for the roasted ore, converting the zinc into 
soluble chloride, and leaving the lead and silver as an 
insoluble residue. The ferric chloride was regenerated by 
the iron anodes used in the electrolytic. zine extraction vate, 
and oxidised in the same vats by carbon uucdes, 

Almost every solvent has been patented, including the 
mineral acids, the alkali bisulphates, and the alkalis. The 
same difficulties arise, however, in alinust every case ; if only 
the ziuc is brought into solution the insoluble residue can be 
sunelted for lead, &c., although the ziuc cannot be satisfac- - 
torily deposited. Usually both metals are brought more or 
less into solution, aud the satisfactory electrolytic precipita- 
tion becomes almost an impossibility. Moreover, alf the 
above-mentioned impurities, except the gangue, are dis- 
solved too, and their rapid accumulation in the electrolyte 
becomes disastrous. Neither have any electrodes been found 
to withstand the prolonged action of sulphates and chlorides 
in solution when used as anodes. Lead, however, withstands 
a pure sulphate. "2n 

Glancing at the second kind of process, we at once see 
that, although the difficulties of manipulation are much 
greater, the principles upon which they are based promise 
to be of more economic value. 
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It has already been pointed out that the halogen salts appear 
to be best suited to this mode of treatment, and since 
chlorine is by far the cheapest of these, we may settle at once 
upon the chlorides. Several methods have already been 
devised and patented for obtaining the fused chlorides 
directly or indirectly from the mixed sulphides. | 

'The first consists in dissolving the raw or roasted ore in 
hydrochloric acid, which is both primitive and unsatis- 
factory, and involves the evaporation and dehydration of 
the zinc chloride, or treating the wet ore with chlorine, 
which is supposed to convert the zinc into chloride. 

Brewer proposes to roast the ore to sulphate, leach it, and 
convert it into chloride by means of calcium chloride. This 
chloride of zinc has to be evaporated from solution, fused, 
and then dehydrated. The dehydration may be effected by 
electrolysis, during which oxygen and hydrogen are evolved, 
or, a8 suggested in a patent by F. M. Lyte, the fused salt 
can be digested with zinc, which evolves hydrogen, forming 
basic chloride, or the zinc can be used temporarily as an 
anode. 

Twynam has patented a method in which the ground ore 
is mixed with zinc chloride and raised to just below a red 
heat, whereby Jead eulphide reacts to form chloride, which he 
subsequently dissolves oul. and separates from the zinc 
sulphide. The weak point of this is that these reactions 
being reversed in solution, the lead sulphide is reformed. 

Larsen passes chlorine over the red-hot ore, forming 
chlorides of both metals and chloride of sulphur. 

Ganelin fuses the ore in zinc chloride, which forms lead 
chloride, and leaves the zinc sulphide undecomposed, and 
from this he then recovers the silver and lead by replace- 
ment by metallic zinc, which regenerates the zinc 
chloride. The zinc blende is thus freed from the galena and 
can be smelted after leaching. This replacing action is, 
however, slow, and the lead is produced at the expense of 
metallic zinc. | 

Swinburne, and later Swinburne and Ashcroft, produced a 
process that, seems to have overcome many of the difficulties 
inherent in the above, besides being entirely novel. In 
principle they hold the ground ore in a bath of molten zinc 
chloride, which acts on the silver and lead sulphides; 
chlorine is then passed through and acts upon the zinc 
sulphide, converting it into chloride, and this is conducted in 
such a way that sulphur, and not chloride of sulphur, is 
evolved. 

This they propose to do either at the surface of a carbon 
anode immersed in the melt, or by blowing the chlorine 
through the mass contained in a converter, when, it being 
an exothermic reaction, the temperature i8 kept up to the 
required pitch. The chlorides of lead, zinc, silver and other 
metals present are thus produced, and the metals can be 
fractionally electrolysed out, or the impurities removed, at 
will. 

This process thus obtains the whole of the metallic con- 
tents, and recovers the sulphur. 

The economic results of these various methods remain to 
be seen, but they seem to indicate the direction in which 
successful development is likely to be made. 


- 


ELECTRICITY SUPPLY—MUNICIPALITY AND 
COMPANY. 


* COMPARISONS,” said the worthy Mrs. Malaprop, **don't 
become a young woman," and Dogberry—the representative 
of the local authority—called them “ odorous.” | 

In trying to compare results from accounts prepared under 
essentially different, systems, the remarks of both the classical 
personages we have quoted are applicable. If the municipal 
authorities and the companies kept their electricity accounts 


precisely upon similar principles, there would, of course, be 
. no difficulty in comparing them; but their methods differ 


essentially, nor do either companies or municipalities re- 
spectively adopt absolute uniformity. 

Tbe Board or Trade have framed forms of accounts for 
local authorities and companies, which differ in one essential 
particular, viz., in the provision for depreciation in the case 


of private enterprises, but not when the supply is undertaken 
by a municipality. Unless the accounts in all cases are kept 
upon the same principle, comparisons as to actual results are 
of little value. 

An esteemed contemporary has endeavoured to compare 
the performances of the local authorities with those of 
companies in electric supply, but the conclusions it arrives 
at in its compilations from the well-known tables of another 
contemporary are necessarily valueless, owing to the above 


considerations, apart from the fallacious arguments used in 


making the comparisons. | 

The Board of Trade returns are confessedly imperfect, and 
we agree that there is no valid reason why they should not 
have been brought up to date; but, on the other band, our 
contemporary overlooks the fact that the electricity accounts 
of local authorities are not subject to audit by the Bourd of 
Trade, and that department i& not answerable for them. 

It is also important to remember that in numerous cases 
the auditors of municipal accounts have found serions fault 
with the system upoa which they are kept, notably those 
we have from time to time referred to in relation to the 
Croydon Corporation, as well as to the recommendations of 
the Institute of Municipal 'Treasurers and Accountants 
(Incorporated) which they embodied in their report last 
year. 

The conclusion at which our contemporary arrives, viz., 
that municipal electrical engineers and electric lighting 
committees manage their undertakings better than electric 
lighting companies, is based upon a comparison which is 
wholly unjustifiable, and which will not bear investigation. 

No one will contend that company management is in- 
fallible, or universally successful, but to assume from the 
comparison of the published accounts that municipal control 
secures results better than, or even nearly as good as, private 
enterprise, is à very large assumption indeed. 

It is assumed, for example, that because the accounts 
rendered show in the metropolitan area an average cost to 
companies of 2:59d. per unit sold, and only 2:38d. to local 
authorities, and that the charge per unit sold averages 32 per 
cent. more in the case-of companies than in that of munici- 
palities, therefore, private trading is at a disadvantage, 
but this, as we contend, depends upon the methods upon 
which the accounts are kept, and a comparison of the 
localities in which the supplies are given. 

Take the average capital expenditure per kilowatt in- 
stalled in the City of London by companies, and compare it 
with the costs in other parts of the metropolis, and the fallacy 
of any general average being taken. for the purpose of 
deciding upon the question of management is seen at once. 

Thus it has cost the City of London Co. £106 per kilo- 
watt to instal their system in the City, where.the street works 
are far more expensive than in any other locality, and yet 
the local authority of Islington, where the conditions are far 
more favourable, spent over £119 per Kw. At Bedford the 
Corporation spent £121 10s. per KW., while at Altrincham 


a company installed a plant of the same capacity for lers 


than £90, and so we might go on comparing one town with 
another, but we should be sorry to infer from these examples 
that it was solely management that caused the difference in 
price, when local circumstances and market values affect 
the whole question. 

Local authorities were not the pioneers of electricity 
supply, but entered the field as traders under much moie 
favourable conditions than the early companies, a circum- 
stance which also affects any attempt to settle the question 
of management by such comparis us as our contemporary has 
instituted, under a system of averaging altogether dissimilar 
factors, 

The average cost per unit sold is also alleged as evidence 
in favour of municipal trading—another fallacy—for the 
price to be charged must vary with the local conditions of 
supply, and no average is practical for any useful purpose. 
besides which it by no means follows that the lowest price 
charged indicates the best management if the companies' rate 
of 4'72d. leaves a fair profit, and the local authorities 
3°58d., a considerable loss. The credit of good manage- 
ment is due to the compantes. . 

The financial results in the Metropolitan area, as shown 10 


the table from which our contemporary takes its figures, are 
as follows :— 
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bat if a fair amount to cover depreciation, antiquation, and 
renewal of plant is provided, the trading will show an 
erormous loss; 3 per cent. upon the capital expenditure of 
£1,448,000 would amount to £43,440. 

Our contemporary in compiling its statistics, separates 
the metropolitan from the provincial undertakings, 
but a still further sub-division would be necessary to arrive 
at any reasonable comparison, for, as we have shown, the 
cost, of street works varies considerably in different localities, 
and to claim that the corporations of the metropolis outside 
the City area are entitled to any credit for their average 
expenditure being below that of companies working wehin 
the City, cannot be justified. For instance, it cost the City 
of London Co. £106, ayainst £94 by the Borough of 
Stepney ; but how does this prove that municipal management 
is better than that of companies, unless the cost of stréet works 
and land, for example, is the same in both cases; but it is 
clear, as we have shown, that the cost at Islington was 
higher, although it should have been much lower, than an 
installation in the streets of the City of London. 

The fact is, that even if it were necessary to settle the 
question of municipal trading by a comparison of profit 
and. loss accounts, the data do not exist, and the whole 
matter must be dealt with on the broad principles of 
socialism versus private enterprise. 

In the advocacy of these principles, pro &nd con, exaggera- 
tions and errors are, to a certain extent, unavoidable ; but 
the broad questions remain as to whether private trade 
should be abolished, and if it is wise or necessary for 
municipalities to enter upon trading at all. 

. Municipal enterprise and municipal trading are entirely 
different things; the former may enrich the town, whereas 
the latter may involve it in ruin. 


TESTING, AND OTHER THINGS. 


By N. C. WOODFIN.. 


(Concluded from page 653.) 


Once a small 100-volt -shunt dynamo, with a fy-wheel 
attached, was to be tested, and the favourite plan of first 
testing it by running it as a motor on no load was adopted. 
Almost any rheostat would do fora starter. As it happened, 
a starting switch was put in circuit that had been designed 


for a 500-volt 5-H.P. motor, and it was not numbered either | 


for voltage or resistance, | 
The connections were as follows, this being a common way 
of connecting-up starting Switches :— 
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Fig. 1. 


By the way, observe that when a starter is marked on its 
terminals, A, Land s, there can be no mistake about line 
armature and shunt. When, however, a maker puts on two 
letters, M and s, or one, M only (since tbe shunt is usually 
Indicated by the smaller terminal) there is no means of know- 
Ing, withont seeing the inside, whether motor or main i& 
meant. On turning on the current, with the above- 
mentioned starter on its first stop, the little 100-yols 
machine soon ran up to about three-quarters of its full speed. 


Naturally, the last, thing to be discovered in the arrange- 
ments was the fact that using this high resistance starter 
weakened the field magnet enormously by catting down the 
shunt current, and so caused the great increase in speed. 
For the resistance of the shunt was 40 ohms, and the total 
resistance of the starter turned out to be about the same. 

Testing-rooms belonging to a user or supply authority 
exhibit a wider range of equipment than those of a maker, 
who not infrequently illustrates the proverb that the shoe- 
maker goes the worst shod. A central station is free to 
select the most suitable apparatus and standards on the 
market, but a factory generally tries to meet its own needs. 
One has seen standard instruments employed for preliminary 
testing where a simple high-resistance lineman’s galvano- 
meter would be much more efficient. A department lacking 


this and a Wheatstone bridge for its own use, and testing 


and turning out 50 instruments of different kinds a week, 
would seem to be working at a disadvantage. , 

Sometimes different combi nations of batteries for variou 
currents are made by an arrangement of copper bars and 
clips, aud regulation is obtained through the cutting in and 
out of circuit of platinoid resistances, using copper clips, 
and finally adjusting by means of a revolving rheostat. 
This system for ordinary ammeter work is superior to the 
arrangement of mercury connections that some use. These 
latter are, however, useful for small currents, and where 
space is limited, and allow of cross-connections being more 
readily made, these being required for testing central zero 
instruments, and in some other cases, Mercury connections 
are thus to be desired where it is necessary frequently to 
reverse the direction of the current. Tinned cables and 
mercury do not agree, the latter will sometimes creep a 
long distance inside the insulation, and come out the other 
side of a room if the wires may so happen to be between a 
couple of testing boards; but clean, bare, single-copper 
wires led a short distance vertically down into the mercury 
troughs, last well with very little of the creeping nuisance. 
If such and similar testing boards were kept covered when 
not in use, greater freedom from dust would ensue. 

It might be said that in almost all branches of electrical 
work the subject of insulation does not receive the attention 
it deserves. Some electricity supply works may not merit 
this stricture, and there ought to be a lot of information 
available that is not made public. One would think that if 
a number of insulation tests of installations and large appa- 
ratus, taken periodically, and extending over a period of five 
years or more, could be obtained, accompanied by apt 
remarks on the state of the thing tested, much could be 
learnt from such results. If any have such records, what is 
the use of keeping them secret ? 

But if owners of large private installations could be per- 
saaded to have thorough insulation tests taken, say, tri- 
ennially, an examination of the changes in insulation 
resistance for a few seasons might reveal a good deal of 
interesting information, some of which would be useful in 
showing where deterioration occurred, so anticipating break- 
downs, and affording an impartial judgment on the materials 
used by different engineers and manufacturers. 

Rough insulation tests might well be taken in large motor 
installations at least once a month by the man in charge, 
who could be supplied with a high resistance detector pal- 
vanometer, to be used on the ordinary circuit of, say, 200 
volts. | ; | 

"The instrument might have a ccuple of marks on the 
dial, “caution” and“ danger; when the deflection lay 
between the two, he should be instructed to watch any euch 
circnit oftener ; when the deflection came above the second 
mark, he would have to report this to the manager, who 
might order any such circuit to be put out of use till the 
fanlt had been removed. For medium-sized motors, perhaps 
values of 50,000 and 10,000 ohms might be selected for the 
two galvanometer marks. 

Here is such a breakdown as might occur where 
insulation tests are unknown:— a (fig 2) is an open 
motor -driving lathes by belting, with one pole, d, 
partly *- earthed! į; on frame through dirt, but the 
machine itself, is [tolerably well, insulated from earth by a 
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wooden floor, and a labourer is filling the oil cups on the 
bearings and standing on a floor light, c, at the side of the 
motor. A, floor light with its small squares of glass bedded 
in an iron grid, and perhaps with its under side at one corner’ 
resting close to an iron pillar, may form an unsuspected 
good contact with earth. B is an enclosed motor driving a 
punching and shearing machine in a yard some way off, an 
ironclad starting switch being bolted on to the side of the 
punch, k. | 


- B is only occasionally used, and in one place the resistance 
is earthed through dirt and damp, which has entered by the 
ventilating holes in the cast-iron frame of the starting 
switch. A workman switches on B while the man is atter.d- 
ing to A in another part of the works. The latter gets a 
nusty shock from no one knows where, and drops the oil-cau 
over the commutator, making it bad for his motor. For, 
putting on the motor, B has also connected the man across 
200 volts, and yet he is not actually touching either main, 
and a shock from the iron frame of a machine through 
leakage elsewhere is most uncomfortable. 

The fact that insulation tests are so often neglected has, 
perhaps, -ullowed the erroneous impression to get abroad 
among men who get the job of looking after electric instal- 
lations in ‘factories that a partial earth on one pole of a 
machine is of no consequence. 

Really, working under such conditions is like travelling in 
a railway carriage with one of the doors unfastened, by which 
an accident may occur at any time. 


THE FAILURE OF STREET CAR BRAKES.* 
By FRANK BERRY, J ON. 


Ox of the most important factors in the successful opera- 
tion of a street railway is the condition of the car brakes. 
On a road where hand brakes are used, there are generally 
more cars turned in for bad brakes than for any other cause. 
Among the most frequent faults in the action of brakes are 
hard pulling, sliding or skidding of the wheels, kicking and 
binding of the brake shoes. 

The principal cause of a hard-pulling brake is insufficient 
leverage. Under certain conditions a car will pull up all 
right from one platform, while from the other platform the 
brake may pull very hard. This is usually caused by one 
cnd having more leverage than the other, or one pair of shoes 
being set closer to the wheels than the other pair. Under. 
this condition, setting all the brake shoes at the same 
distauce from the wheels will make the brake pull alike from 
both ends of the car. If, however, more leverage is required, 
the equaliser rods must be pulled together at the turn-buckle. 

It is well known that when the winding stem hasa great 
deal of leverage the brake shoes will wear the chill off the 
wheels much quicker thun if less leverage were allowed, and 
when the chill is worn through the wheels very quickly 
develop flats. It should be borne in mind: that a car can 
ordinarily be pulled up with about 14 turns of the brake 
handle, and the brake rigging should be set correspondingly, 

Care should be taken also to make sure that the brake 
sboes do not rub against the wheels when the brake-stem is 
released. This condition can easily b: detected by sounding 
the car wheels with a small hammer. If the wheel rings 
when it is struck, tbis is a sure indication that the brake 


shoe hangs clear, but if no ringing sound is obtained the 


shoe should be drawn away from the wheel until the latter 
rings upon being struck. 


* American Electrician. 


The sliding or skidding of car wheels is, of course, due to 
too much leverage, or else to an irregular spacing of: the 
brake shoes. The remedy for excessive leverage is to let out 
the equalising rods at the turn-buckle. The remedy for 
irregular spacing of the brake shoes is obvious. 

The kicking or chattering of a brake beam is confined to 
double-truck cars, and is caused by a flange being formed 
on the outer side of the brake shoe due to wear; these 
flanges, when the brake is applied, bind against the outer 
sides of the car wheels until the brake beam is drawn: up 
against the kicking shoes immediately above it. Regular 
inspection will, of course, disclose the fact; that these flanges 
are being formed, and as soon as the’ flange reaches an 
appreciable height it should be promptly chipped off, ^ 

It is also a common occurrence that' kicking or chattering 
by the brake beam is caused by excessive wear, which allows 
the brake beam to drop below the normal position. In this 
case the kicking shoes should -be lowered slightly. Care 
should be taken, however, that the kicking shoes are not set 
too close to the brake beam, as this will interfere with the 
good braking qualities of the rigging. ` 

The binding of brake shoes against the wheel treads occurs 
mostly in cold weather, when it is due to the freezing of 
water thrown on the brake rigging in washing up. A car 
that is shoe-bound from this cause can easily be put in good 
condition as to its brake rigging by melting. the ice with 
salt and applying hot oil on the wearing parts. Failure of 
the brakes to release is also’ caused by weak or broken te- 
leasing springs, which, of course, should always be displaced 
by new ones. | ) | 
It is scarcely necessary to point out that the brake rigging 
of all cars should be frequently und thoroughly inspected by 
men who are fully competent to adjust, the rigging properly, 
since the safety of passengers and employés depends upon 
the proper action of the brakes. 


ELECTRIC TRAMROADS OR LIGHT 
RAILWAYS. 


Ovn energies in England have been applied so far chiefly to 
building urban and interurban tramways proper, but the 
near future will see a great development in the direction of 
light electric roads built after the style of the steam roads, and 
connecting outlying towns and villages with their pre-eminent 
centre. These light railways will exploit such properties us 
the heavy steam roads and the solidly constructed tramway 
could not touch with profit. They will be built us lightly: 
as is practicable, aud economically possible, and will be con- 
structed on the waste of the high road, on the high roud 


itself, or through private land, us occasion or neceseity 
demand. 


The capital expenditure per mile being comparatively | 


light, the enterprise will not be killed if, during the first few’ 
years, the density of traffic does not call for a headway of 
leas than 30 minutes, and capital will be lessened still farther 
by the possibility of running at an average speed, including 


stops, of say, 15 miles per hour, a speed which is not so. 


high as to call for excessive expenditure in motors or power 


houses, or in the construction of the permanent way, but a 


speed which will reduce the cars owned per route mile by 
70 per cent. or so below the rolling stock required for an 
actual tramway ruuning the same headway. 

Such light railways will serve to develop rural districts ; 
to take the town worker into the country for an 
occasional holiday, or to tuke him into the town from 
& permanent country residence; and, at the same time, 
to act as feeders to the ufban tramways and tbe heavy 
railways. The development of such light railways has been 
retarded, and will continue to be retarded, by the 
municipalisation of urban systems, which prevents the free 
linking of towns by its narrow- boundary policy. ` Consider 
the case of two owns eeparated by 10 wiles of rural district, 
both towns owning their tramways. Neither can join the 
other, and the towns remain cougested, while the rural 
district remains undeveloped ; for, unless the lutter. contains 
many villages, the prospects of gain are not sufficiently 
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bright to induce private enterprise to run from the boundary 
of one town to the other. On the other band, if a company, 
such, for instance, as the British Electric Traction Co., 


worked the tramways in both towns, or even in one, it would 


be to its manifest advantage to build the lines which they 
could not otherwise touch. 

‘The first of these light railways in England was the 
Blackpool and Fleetwood line: then the composite line from 
Stourbridge to the village of Kinver, and within the month, 
as chronicled in the Review of October 10th, that part of the 
lines owned by the Tyneside Tramways and Tramroad 
Co., which joins Wallsend and Gosforth. 

We look forward to the time, say, 10 years hence, when 
light railways (as used in a special and non-Purliamentary 
sense) mileage will make a good showing when compared 
with purely tramway mileage. | 


The remarkable progress made in Belgium was clearly 


shown in the important article by Messrs, J. M. Hewitt and 
W. G. Rhodes, published in our issues of May 16th and 
23rd, 1902. 

Meanwhile America, favoured by conditions, has built an 
enormous mileage of such roads, and in the Electrical 
Review (New York) for September 27th, we find in six 
eolumns the principal points of construction clearly and 
simply set forth. The paper is one by S. S. Hoff, read 
before the Pennsylvania Street Railway Association. 

The British were the pioneers in railroad construction 
and have taught the whole world, so that we may be quite 
sure the paper contains nothing which is new to our per- 
manent way engineers, but a résumé may not come amiss to 
the readers of the REVIEW. 

Much depends on the preliminary survey of the route, 
especially where the line is to run through private property, 
because it“ is difficult, when once rights of way have been 
secured, to make such revisions as subsequent developments 
may require. 

Land must be bought, or rights of way secured, not only 
of sufficient, width for the actual railway projected, with all 
allowance for drainage, banking and fencing, but in the 
case of a single line the width should be enough for a second 
pair of rails, 

Unless the necessary land can be bought in advance, or by 
a third party, it is not well to treat for the worst land on the 
property with the idea of getting it cheap, for its value is 
raised to the level of the best directly the proprietor knows 
who wants it ; and even where money can be saved in cheap 
land, this may entail additional construction and main- 
tenance costs. 

Bottom lands threaded by water courses should be avoided, 
forin such land many bridges may be required, and materials 
for embankments will be scarce. 

In such construction it is possible, and certainly advisable, 
to avoid sharp curves, which not only tend to reduce run- 
ning time, and to increase the liability to accidents, but 
result in shortened life of both rolling stock and permanent 
way. 
Heavy grades should be avoided for the same reasons ; and 
Mr. Hoff touches the spot when he says :—“ It is much 
better to spend a little more money once to make the cuts a 
few feet deeper, and the banks a few feet higher, than to be 
constantly spending it for additional power to climb 
excessive grades ; in general, simply because electric cars can 
be operated around sharper curves and over heavier grades 
than steam cars does not imply that these are desirable things 
to have in an electric railway.” 

. In fact, the most economical grade should be as easily and 
as surely fixed by calculation, as we fix the most economical 
fection of copper for a feeder. 

Cuts should be made wide enough to admit of a ditch on 
either side of the tracks to keep the water from the ends of 
the sleepers, and to leave room for ballast beyond the sleepers. 

If an embankment has to be made through marshy ground 
which cannot be drained, when stone is not available, the 


full width of the embankment should be covered with a 


thick mattress of brush and the embankment built on that. 
Bridges will be constructed, according to local conditions, 

of stone or concrete arches, steel and iron, or. wood, and they 

rank for durability in the order given. It is most important 


that the foundations: be made deep enough: to withstand ' 


“fost, and continuous bigh-water-or‘sudden heavy floods. 


Drainage is most important, and to assist sub-drainage 
the sleepers should be supported on at least 6 in. of 
gravel, broken stone or slag, the ballast.being well tamped 
under the ties. Water should not be carried for any 
considerable distance in the ditches alongside the track, but 
should be drained away before it has a chance of accumulat- 
ing in destructive quantities. 

Before building a line in low ground, it is essential to 
know the highest flood level, so that the embankments may 
be kept above it. 

Sleepers or * ties,“ in America, are made of untreated 
white timbers, but we do not seem inclined to depart from 
our heavily creosoted wood. 

The observance of another of Mr. Hoff's dicta would have 
saved much weeping and gnashing of teeth in this country, 
and to a still larger extent in America. He says :—‘* The 
rails should be of a weight corresponding to the weight of 
rolling stock and service required, but no mistake has ever 
been made in using a too heavy rail. The weight of new 
rolling stock, according to present practice, never lessens 
after a road has been put in operation. . . ." 

Mr. Hoff makes one statement which is in direct opposition 
to all railway and tramway practice in this country, and, we 
believe, to a large extent in America, He would have us 
lay the rails with broken joints “to prevent the double 
hammer on the joint ties which even joints produce.” We 
do not intend to go into the merits of two methods, as the 
matter, so far as England is concerned, has been thrashed 
out long ago. 

The author recommends maintaining the gange in girder- 
rail construction by means of outside pressed-steel braces 
instead of the usual screwed tie-rods, These braces are 
spaced at every fourth sleeper, the latter being laid with 2 ft. 


` centres. 


- All curves of less than 500 ft. radius should have a guard 
rail bolted to the ‘inner running rail; and the outer rail 
should be given sufficient super-elevation to allow for the 
marimum speed which the cars can atlain, so that passengers 
and company may be protected against the careless motor- 
man. 

After the track has been properly laid, the space between 
sleepers should be levelled up with ballast to make the track 
rigid. 

It is recommended—and it would be compulsory in 
England—that all private rights of way through pasture 
lands should be fenced, and cattle guards placed at all 
crossings. * og r 

The paper does not deal with the overhead and cable work, 
but it may be mentioned that the simple nature of this 
should reduce the cost much below street tramway work. 
Wooden poles may be used if it is proved sufficiently that 
they compare favourably with plain steel poles. No bases 
or other pole trimmings are required, and a perfectly plain 
tied bracket arm can be used. The greatest saving, however, 
can be made with the feeders, which can be carried bare, and 
withal efficiently insulated and guarded, along the poles. 


IMPROVED METHODS IN WORKSHOPS. 


In the course of the past few months considerable evidence has 
been forthcoming from time to time, to the effect that firms who had 
become more or less inclined to rest.on their laurels are beginning to 
wake up. When so many American machine tools were coming to 
this country, it was by no means because they were in any particular 
sense so very good. It was because our own machine tool makers 
bap gone out of business, or were acting as though they wished to 

080. | | 

Because American machine tools are not now selling so freely as 
they did, it does not signify that they have become worse. Many 
of them are better than they were, for while they certainly did 
serve to stir up a somnolent trade, they stirred up their own 


makers in addition. Few American tools have not proved 


deficient in stamina when set to work on harsher materials than 
their home cast-iron. There is, however, something to be learned 
from machine tools apparently made to do very light work. Why 
are they made to do such light work? As the general character 
of the American machine tool is towards lightness, we may 
infer that it does not have much to do. A light'cut reduces 
the material on which it is working down to finished size. 
The material is. not only soft, which is often a positive future 
disadvantage, but it is cast, if it be cast, very little above the 
finished sime, Lesa surplus material is left to be removed. Patterns 
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are more nearly to size, and probably foundry work is better; thie, 


hy the way, being easier, because of the excellence of the material. 


A North Country foundry proprietor stated recently tbat he had 
some months ago purchased a very considerable quantity of American 
pig, and found it excellent material for certain purposes. It is quite 
probable that castings cannot be made so true with us as in America, 
At the rame time it is certain thet there is often far too much 
material left to be cut away. The habits of the pattern shop 
need quite a considerable reformation. Until pattern makers learn 
to work more closely than many castings lead us to suppore they do, 
it would be good policy not to finish and paint a pattern until it 
has been tried, and the cast product noted as to ita various surplus 
parts. If found exceesive in the machine shop, the pattern can be 


altered in accordance, so that all future work will be less costly to 
wachine. i 


But it may be argued that the skin of a casting is very hard upon 


tools, and if teo little be left to cut away, the tools are damaged. 
This.may be admitted, but against this argument is to be placed a 
better one. There ought to be no skin of a hard and nilicious nature 
on a casting when tbis goes into the machine shop. Some there are 
who tell us that their castings are cheaply and thorovgbly cleaned 
of such skin by means of the sand blast. We have not seen the 
process in operation on castings, and do not know that. it is, or is 
not, superior to pickling, as is claimed by ita users. But pickling 
is cheap and efficient. It is done by wetting the castings thoroughly 
with a 10 per cent. solution of commercial sulphuric acid. The 
castings are kept wetted all day, being simply piled on a timber 
platform which stands over a drain tank, so that no waste of acid 
occurs. 

As a rule, in 24 hours the whole sandy surface pee ls off, leaving 
a pure iron surface. The job is completed by a wash with water 
from a hose; the labour cost is small; the expense of acid is 
small; the total economy is considerable. In the first place, the 
castings are not cleaned iu the ordinary method, because the pre- 
sence of plenty of sand upon them serves as a sponge to hold the 
acid and helps the process. Secondly, all sand is removed hy the 
pickling process, and none goes forward to the machine shop to 
render the place and the men dirty, and to get into tbe working 
parts of the machine tools to cut them away. Finally, tbe time 
spent in changing tools for grinding, and the grinding of them, is 
reduced, and the machine is doing work instead of standing still. 
All that requires to be done to a casting is to fettle it, and, except 
for gates and risers, which can be knocked off at once, other fettling 
can probably be done best after pickling. In steel foundries the 
difficulty of cutting the material tends, perforce, to the use of 
the emery fettling wheel on a flexible shaft. The same apparatus 
ought to be used for cast-iron; it would pay to use it on large piecea 
just as it pays to apply smaller pieces to the regular emery wheel 
on a fixed frame. There are founders who are alive to improved 
methods, but far too many foundries are backwsrd, and a founder 
has no besitation in feeling hurt if expected to turn out good sound 
stuff; whereas he ought to be ashamed to turn out castings appre- 
ciably wrong. The moulding boxes he employs are a disgrace. He 
thinks it a good excuse to talk about tbe boxes not coming together 
exactly, when he wants to explain a core } in. out of place in an 
important piece. Why does he not so fit up his boxes that they 
cannot go together other than exactly? It is perfectly simple to 
do so, a mere question of drilling the lugs together that should 
suggest itself to the meanest intelligence. 

If dirt is kept out of the machine shop it will be an all round 
help. An important feature of modern practice is warming and 
ventilation. A ventilated shop with low ceilings is better than 
an unventilated shop with lofty ceilings. Many shops are far too 
expensively built and propcrtioned. It is better to spend a little 
money on a combined heating and ventilating system than to spend 
too much on over-heavy and high buildings. All fresh air should 
be admitted above and allowed to escape at the floor level, and all 
necessary heat should be introduced with the ventilation, thereby 
saving the encumbrance of steam or hot-water pipes. It is a pity to 
record that some of the best and newest hops offer no greater 
inducements to tbe clean, tidy and sober workman than do the old- 
fasbioned shops; yet much can be done in the way of civilising a 
worksbop at a moderate expense. 

Some of the German shops have, perhaps, carried out civilising 
methods at too great an expense; nevertheless they have aimed at 
tbe correct mark, and are to be commended. But there is & wide 
gap between extravagant expenditure and attempting nothing. 
That a modern shop should be entirely without inducements to the 
beiter class of workman is deplorable, and is bad policy into the 

ain. 

But one of the greatest errors in shop work, to return to the 
methods of carrying on work, is that wbich leaves the question of 
good or bad fit to the judgment of the workman, himself unaided 
except by standard gauges, or the worse error of attempting to 
manufacture in quantity on the old system of setting out each piece, 
instead of making it by the assistance of templates and jigs. In 
this respect it is perhaps as well to disabuse the minds of our 
readers. Though many of the best American works are thoroughly 
up to date, this is by no means universal, and the ordinary shops of 
America are by no means 80 advanced ; there is a daily decreas- 
ing difference between the best American and tbe best English 
Shops, their approximation being due to movement of each towards 
the other. We all know only too well trat the boasted inter- 
chángeableness of American products is tco frequently only a boast 
tbat does not bear investigstion on the products as they arrive in 
this country. We may learn from actual facte that the quality of 
interchangeableness derives ita name rather by contrast with former 
states of divergency, that it is a quality that needs watchful- 
ness to maintain, and that it can only be secured by correct gauge 
systems. 


Alluding to the works of the Birmingham Small Arms Co., a 
mechanic ones remarked that their bneiness consisted lees in making 
things than in gauging them, the gauging staff being, to an outsider, 
of almost extravagant proportions. This merely illustrates what 
manufacturing amounts to. All the cost is in preparing to make 
things and in gauging them, to see that they have been properly 
made. 

The machine work is simple after it has been prepared for. 

W. 


H. B. 


THE GLASGOW TRAM ACCIDENT. 
Tus BOARD or TRADE REPORT. 


In view of the importance which attaches at present to the questiou 
of prevention of street car accidents, we think it worth while to 
print in extenso the B. of T. report ou the recent disaster at Glasgow. 
The oollision occurred on September 6th, and the circumstances 
subsequently formed the subject of an inquiry held by Major E. 
Druitt, R.E. He reported as follows: i 


Railway Department, Board of Trade, 
8, Richmond Terrace, Whitehall, London, S. W. 
September 23rd, 1902. 

Sir, —I have the honour to report, for the information of the 
Board of Trade, in compliance with your order of September 8th, 
the result of my inquiry into the causes of the collision between 
three passenger tramcars belonging to the Glasgow Corporation, 
which occurred on September 6th in Renfield Street, Glasgow. 

The cars in question were all four-wheeled double-decked cars, 
fitted for electric traction on the overhead trolley system, and pro- 
vided with the usual hand-brakes with blocks on all four wheels, 
and with an electric emergency brake. The conductor of the 
leading car, No. 690, which ran back down Renfield Street, was very 
seriously injvred by the first collision, but I understand all the 
injuries to passengers, about 27 in number, were caused by jumping 
off, and that no complaints of injuries had up to the date of the 
inquiry been received from passengers who remained in the cars, 

The accident occurred about 9:20 p.m., and the evening was fine. 

Although Renfield Street is one of the eteepest on the Glasgow 
Tramways system, the gradients are not severe ones for electric 
traction, the steepest being at the top of the street, where, fora 
distance of about 200 yds. it is 1 in 22. At the extreme top, where 
it joins Cowcaddens Street, the gradient is 1 in 36. 

Below Sauchiehall Street, which joins Renfield Street at tbe 
bottom of the 1 in 22 gradient, tbe incline is 1 in 94 for 92 yds., 
and then becomes 1 in 24'6 for the remaining 280 yds. to St. 
Vincent Street, where the cars ran off at some points and came to a 
standstill. Thus the total distance the first car ran back was about 
575 y ds. 

The sequence of events was as follows:— l 

R. Neeley, tbe driver of car No. 690 bad gone up Renfield 
Street, and was just bringing his car to a stand at the authorised 
stopping place (atthe top of the street before turning into Cow- 
caddens Street, where there is a junction with another tram line) 
by means of the hand brake, when the handle came off the brake 
spindle, and ‘the car raving first stopped began to run back down 
the incline of 1 in 22. Neeley states he at unce applied the elec- 
tric emergency brake, but that it had no effect on the car, which 
gained speed rapidly as it descended the incline. Just south of 
Sauchiehall Street, 230 yards from the top, another car was stand- 
ing with hand brakes applied on the 1 in 94 gradient, but the 
impetus of the first car carried the second with 1t, and both went 
together down the street, and these two ran into a third car, No. 
585, which was standing with hand brakes applied 180 yards behind 
the second car on tbe 1 in 24°6 gradient. 

This checked the firat two care, and the three, locked together, 
ran back at a moderate speed another 165 yards to the junction of 
St. Vincent Street, where all three left the metals at the points and 
came to a stand, the third one running on to the pavement in St. 
Vincent Street and breaking a shop window. 

The trolley of the first car remained on the trolley wire until the 
collision with the second car, when the trolleys of both cars came off 
the wire, and one of the poles, probably that of the second car, No. 
755, carried away one trolley-wire span, and two guard-wire spans. 
When the guard wires fell on to the trolley wire there were some 
flashes, but no one was injured from this cause, as the power was 
automatically cut off by the circuit-breaker almost simultaneously 
with the firs’ collision, the time recorded for this in the sub-station 
engineers book being 9.21 p.m. Neeley, the driver of the first car, 
No. 670, states that when the car commenced to run back he did not 
think of applying the current, which would have stopped the car 
and taken it forward again, but that he tried to bring it up with the 
electric brake, and finding that had no effect, shouted to the con- 
ductor to apply the hand brakes at tbe rear end of the car. Camp- 
bel), the conductor, was unable to give evidence at the inquiry, but 
Neeley states that Campbell came through the car to him, but with 
the confusion does not know if he applied the brake or no. 
Campbell must have gone back to the rear platform, as he was 
injured by the collision with the second car, but he probably had no 
time to apply the brake before the collision occurred. 

The accident was thus primarily due to the brake ratchet bandle 
coming away from the spindle, owing to the locker pin having 
worked loose and come out. The pattern of handle is that known 
as the Brill brake handle, and the locker pin is of steel, jin. 1n 
diameter, and is 14 in. long, with a screwed head at one end j in. in 
length. It merely serves the purpose of preventing the brass 
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handle from being lifted vertically off the brake spindle, and no 
force is transmitted through it to the spindle. 

After the accident, search was made for the pin on the car plat- 
form by Mr. Ferguson, the superintendent of rolling stock, and two 
others, but without auccess. A piu was found lying beside the car, 
No. 690, in the shed on the following day, but as all the locker-pins 
for this type of handle are interchangeable, it is impossible to say 
if it was the one belonging to that particular handle. 

The car, No. 690, had been in use since 5 a.m., and I do not think 
the pin could have been out all day without being missed, or the 
handle coming off sooner, as although the brake could be worked 
by a handle without a locker-pin, still the first jerk would tend to 
dislodge it, and yet if it had come unscrewed by degrees, the driver 
should have noticed it, as it would have been projecting 4 in. out 
of the handle béfore it could come right out, as the screwed end 
is 4 in. in length. ° 

I have never heard of a similar case, and cannot offer aay 
explanation as to how it could bave come out without being 
noticed. 

Car No. 690 had been driven by two men during the day —viz., 
drivers Wyllie and Martin, and both state that the hand brakes were 


in good order during the time they were in charge. Wyllie fartber 


states that the electric brake acted very well when he took the car 
out the first thing in the morning. Martin states he had no 
occasion to use it. Neeley states that when he had the car in the 
mornirg the electric brake was not very powerful, but it was not 
sufficiently defective to cause him to report it or to tell tbe driver 
who took the car over from him, and when he tock the car over a 
second time, at 7.45 p.m., he did not try it, and bad no occasion to 
use it until the accident to the handle of the hand-brake occcurred. 

The electric brake was tried on the Mondsy morning by Mr. 
Ferguson, the superintendent of rolling stock, who found it working 
perfectly at low speeds. | 

I also asked Mr. Young, the manager of the Glasgow Tramways, 
to bave come furtber trials made on the Renfield Street incline, and 
5h report of Mr. Ferguson, superintendent of rolling stock, is as 
ollowa :— 


RaBPoRT. 


As arranged, I brought t wo cars to Renfield Street between 12 mid- 
night and 1 o'clock tbis morning. in order to test the electrical 
brakes on the gradient. Rain had fallen heavily during the evening, 
and the rails were consequently wet and fairly clean when the tests 
were carried out. 

The two cars chosen for the teets were :— 

Car No. 956, which is fitted with the Weetinghouse equipment, 
and the Newell electro-maguetic track brake ; 

Car No. 691, which is fitted with the B.T.H. equipment and the 
ordinary electric brake. . 

Tbe testa were chiefly carried out on the top portion of Rerfield 
Street, between Cowcaddens and Sauchieball Street, the full distance 
being 200 yards, and the gradient 1 in 22. 

Car No. 956.— Starting at the top of tke hill from the exact place 
from which car No. 690 commenced to run back on the night of 
Saturday, 6th inst., I carried out the following tests: 

The car was left free to run backwards with the trolley on the 
wire for a varying number of yards, and the Newell electric brake 
waa then applied, with the following results :— 

(1) 40 yards run.—Car brought to a stand in 37 ft., the speed 
beirg 8 miles per bour. 

(2) 60 yards run.— Car brought to a stand in 45 ft., the speed 
being 12 miles per hour. l 

(3) 80 yards run.—Car brought to a stand in 50 ft., the speed 
being at lesst 15 miles per hour. 

The rame tests were afterwards carried out with the trolley off 
the wire, with similar resulte. 

_ The next test was carried out with the car coasting down the hill 
in the usual way. at a speed of 6 miles per bour. The electric 
brakes, when applied, stopped the car in every case in the few feet. 

Car No. 691.— This car, which was afterwards tested, is fitted with 
the B.T.H. equipment and the ordinary electric brake. 

Car No. 691 is similar in every respect to Car No. 690. In testing 
the brakes of this car on the grade of 1 in 22, the trolley was taken 
off the wire, and the hand brake allowed to remain clack. The car 
was then allowed to run free backwards down the Lill several times, 
each succeeding time for a greater length, so as to get up a higher 
speed. It was found that after running free for 40 yards, the speed 
attained was about 8 miles per bour, and on the applicatiou of the 
electric brake, the car was brought to a stand in 39 ft. On the 
second trial the car was run for 60 yards, the speed attained teirg 
about 12 miles per hour. On the application of the electric brake 
it was brought to a stand in 48 ft. On the third test the car was 
run 80 yards, the speed at that distance being about 15 miles per 
hour, and on the application of the electric brake it was brougbt to 
a stand in 60 ft. It was also found that, when the electric brake 
waa kept full on after the car had been brought to a stand, with the 
trolley off the wire and the mechanical brake disabled, the car only 
moved s foot or two at a time—indeed, the motion of the car down 
the till could scarcely be noticed. 

After these teete were carried out, I tried braking the car when 
travelling forward, by reversing the reversing handle, throwing off 
the automatic cut-out, and applying the brake by putting the power 
handle to the highest notch on the power side. The result waa that 
the car was brought to a stand in tbe same distance as before. 

It will be seen from the above tests that if the electric brake of 
15 No. 690 was in order at the time of the runback the driver would 

ave had no difficulty in pulling up the car had he applied it. He 

"pt he did so in the proper manner, but I think it possible he may 

ve omitted to reverse the power handle, in which case no braking 
effect wonld be produced on the car. 


I think it is fairly well proved that the electric brake of car No. 
690 was in order on the day of the runback, and as it was in order 
after the collisions, I think it must have been at the time of the 
rupback. 

The system of training the drivers before they take charge of 
cars appears to be thorongh and satisfactory, and driver Neeley had 
been driving regularly for 18 months, yet I think the probability is 
that when he was suddenly confronted with an emergency he failed 
to use properly the brake especially provided for an emergency. 

I do not blame him, as the evidence is not conclusive, but the 
probability is, I think, tbat he never applied the electric brake at 
all during the run- back. 

It will be seen from the evidence of Inspector M'Nee that, when 
he looked at tbe car, 10 or 12 minutes after the collision, the 
controller and reversing handles were in such a position that no 
braking effect would take place on the car. Neeley at first 
declared that he left the handles in the eame position as he had 
them during the run-back all the time until he removed from the 
car, but when Inspector M'Nee's evidence was read to him, said he 
might have shifted them after he came to a stand. From his replies 
to my questions, Neeley did not appear to have any definite idea as 
to the action of the electric brake. 

Each driver and conductor in the Glasgow Corporation's employ 
is provided with a book of instructions as to how to act under 
various emergencies, and, as stated above, the training appears to 
be thorough before a man is allowed to take charge of a car, but it 
is also necessary for safety that the men employed as drivers should 
be intelligent and not given to excitement and “loss of bead” on 
an emergency. Many men are fit to drive a car when everything 
goes without & hitch, and yet fail when an emergency arises, as in 
this case. If Neeley had at once applied the power when the car 
began to move backwards he would have at once stopped it and 
taken it forward again, but he states this never occurred to him. 

The lesson to be learned from this is the necessity of having 
highly-trained and intelligent, level-headed men as drivers. 

I may add that from the evidence of the general manager the 
inspection of the cars appears to be efficiently carried out, and that 
the drivers are instructed to take a car to a depót sbould they have 
any doubts as to the reliability of its brakes. 

Some correspondence appeared in the press as to the desirability 
of having a stopping place at the top of Renfield Street on a 
gradient of 1 in 22, but there is no difficulty in holding a car on 
such an incline. 

It will be seen from Mr. Ferguson's report on the trials of brakes 
in Renfield Street that one of the cars, No. 956, was fitted with the 
Newell electro-magnetic track brake. I was informed by the general 
manager that it is intended to fit 100 cars on the Glasgow Corpora- 
tion’s system with these magnetic track brakes, and that these cars 
would be put torun on the routes with the steepest gradients. 

This brake is, I believe, very powerful, but as I understand its 
efficiency depends on flexible connections being in good order, its 
superiority to a purely mechanical track brake has yet to be tested. 
I trust the Corporation will report as to its working in due course.— 


I have, &c., 
E. DRUITT, Major R.E. 
The Assistant Secretary, 
Railway Department, Board of Trade. 


FERRANTI PATENT VOLTMETER RESIST- 


ANCE CUT-OUT. 


One of the chief difficulties met with in the use of high-pressure 
electrostatic voltmeters in central stations is the sparking across 
between the still and movable vanes. This is caused by a variety 
of things. In the first place, in order to get great sensibility, the 
moving and still parts are placed too near to give a large factor of 
safety. Transient rises in potential due to switching operations, 
are also a cause of trouble in this direction. Then, again, a volt- 
meter which in pure dry air would have a comparatively large 
factor of safety, under certain conditions will bave its sparkiug 
voltage very much lowered due to dampness in the atmosphere, the 
presence of ozone as the result of silent discharges between the 
plates, &c. 

Various protective devices have been proposed for use in this 
direction. It bas been usval to place fuses and resistances in series 
with the voltmeter. The function of the resistance was to keep the 
current so ema)! that the spark inside the voltmeter would not be 
sufficient to damage the instrument, while the fuse was to break the 
circuit wben a spark occurred. Many difficulties were, however, 
encountered; for instance, it was very difficult to get a resistance of 
sufficiently high value to keep the current small enough not to do 
any harm, and a metal wire fuse cannot be made of svfticiently low 
fusing capacity to blow with this small current. If the current 
should continue to flow some time without blowing the fuse, the 
energy liberated in the resistance i8 so great as to make the latter 
very hot, and cases have occurred in which this bas been broken 
and an arc has been started across the resistance terminals. 

It has been proposed to use spask gaps in parallel with the volt- 
meter. The advantage of this metnod 1s extremely doubtful; in 
fact, itis highly probable that more harm than good resulta. It is 
an advantage under certain circumstances to have a choking coil iu 
series with the voltmeter, and this is essential with overhead trans- 
mission lines, where these are subjected to atmospheric electrical 
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disturbances, but in England with und und cables they need 
only be applied where the switchgear is of bad design, resulting in 
transient rises in pressure. This is, of course, especially the case 
with flare switches used on high - pressure alternating current cir- 
cuita; with a properly designed switchgear and underground cables, 
momentary rises of pressure are not to be feared. 

Under these circumstances, the resistance cut-out made by Messrs. 
Ferranti, Ltd., is an efficient safeguard. It consiste of a small glass 
tube, fig. 1, filled with water of a certain conductivity. A small 
valve is made in the glass tube near the bottom, consisting of a 
hole covered with a piece of rubber tubing somewhat similar to the 


Figs. 1 AND 2. 


rubber;valvein a bicycle tire. The current is led in at the top and 
bottom of the glass tube by means of platinum wires fused into the 
sides of the tube. These are connected on the outside to brass 
terminals, and the whole is enclosed in an outer porcelain case, 
with plugs which fit into the terminals underneath the voltmeter 
(fig. 2). The whole device is shown in position on the switchboard 


in fig. 3. 
Should a spark occur for any reason, such as a short inside the. 


instrument, the water inside the glass tube will vaporise and force 
iteelf out through tbe valve, thus safely breaking the circuit. 

The resistance of the water is extremely large; in fact, it is so 
adjusted as to be only low enough to allow sufficient current to flow 


Fic. 3. 


throngh to boil the water. Even if the water be of much less con- 
ductivity than this, no difference whatever is to be observed on the 
reading of the instrament. 

This arrangement has been subjected to very severe tests, such as 
placing it directly across the terminals of a 3,000-volt alternator, 


when the circuit was broken so quietly that the tube had to be 
carefully examined to see whether it had blown ornot. The device 
is now in successful operation in various extra-high pressure stations 
in this country. 


CORRESPONDENCE. 


Question of Trade Etiquette. 


We note with interest a letter in your current issue by 
Mr. Wm. Cross, written on behalf of the Electrical Contrac- 
tors’ Association. 

He does not seem to have quite grasped the facts of the 
case we referred to, namely, that we created our market for 
the fans, that we deliver them and fix them in place, and 


will have to maintain during 12 months, and all the wiring 


contractor will have to do will be to connect his wires to our 
terminals, and this, we presume, is included in his contract 
price. Therefore, we fail to see why he is entitled to such 
commission as Mr. Cross suggests, 


Puzzled. 


Students’ Difficulties, 


It seemed that all that there was to say about technical 
education had been said, and that the training of an 
engineer had been discussed until we were all sick of it, It 
has remained for A Student" to write one of the most 
interesting articles that has appeared on the subject, to 
remind us, or rather to make the discovery, that all the 
talking has been on one side, and in writing, to introduce 
more of the human element than is often to be found in 
technical literature; for his clearly expressed difficulties 
appeal to the fellow-feeling of engineers and the sympathy 
of teachers. 

„A Student ie bewildered : he asks what is the good of 
learning this, and why am I not taught that ? Nine-tenths 
of his difficulties arise from the confusion (as disclosed in 
his articles) of the teaching of sciences with the teaching of 
trades. I do not believe that craftmanship can be learned 


or taught thoroughly in a technical college: it must be 


learned during apprenticeship at works. I make a 
distinction between learning and teaching, for at many works 
there is no teaching, but at all there is opportunity to learn. 
Why can the seven-year apprenticeship of 30 years ago, the 
three-year apprenticeship of 20 years ago, be reduced to two, 
or inlimited cases of specialisation to one year? Because 
the underlying scientific principles may now be learned at 
technical institutions. Of what use then are the workshops 
and laboratories of the colleges and schools? To give 
opportunity of observing practical examples of the applica- 
tion of the sciences. 

* He knows well enough that when he is learning how to 
draw a sine curve, or (in his practical work) how to clean 
wires and joint a cable, that in all probability he will never 
have to do this again in his life.“ „A Student" gives in 
these words excellent examples, and clearly explains one of 
his difficulties. Unless the true nature of the teaching is 
explained to him, he will find the same difficulty when he 
goes, after college, through the works. 

It is true that 80 engineers out of 100 never have to draw 
sine curves. But about 50 engineers out of 100 occasionally 
come across sine curves, or, to put it more broadly, the 
dealing with or expressions of harmonic motion, and if they 
have once familiarised themselves with sine curves and their 
properties, the repulsive language of mathematicians will 
have lost more than half its terrors. All that concerns 
engineers about curves is their properties. The second 
example—how to joint a cable, is of a totally different cha- 
racter. In the first place, I hold that the workshop of a 
technical college is not the place to be taught or to learn 
how to joint a cable. That art should be learned duriug 
apprenticeship. Of what use then is the jointing of cables 
in colleges and schools? As an example of the scientific 
principles which underlie it. A student who has received à 
good technical training will be able to learn how to joint 
a cable, and to do it pretty well, in a day, while an equally 
intelligent man, having no scientific knowledge, would not 
know as much about it after a month of such work, The 
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student's knowledge of chemistry enables him to grasp the 
presence of oxides on the wires, the use of fluxes in removing 
them, the proper fluxes to use in different cases, their 


advantages and disadvantages. His knowledge of metal- 


lurgy has prepared him for the use of alloys; he will 


recognise what tinning means, the constituents of solder and 


ita properties when melted or half melted. In physics he 
has been acquainted with conduction of heat, and sees why, 
in some cases, a blowpipe may be used, and his acquaintance 
with capacity for heat shows him why a soldering iron is 
gufficient for one job while a ladle full of solder is better for 
another. His elementary knowledge of surface tension and 
capillarity explains the tricky behaviour of melted resin and 
solder, and enables him to see the full force of the great 
secret of soldering and sweating. In a technical college all 
these principles are taught, and they are also taught in other 
places as pure chemistry or physics. The professor of pure 
physics would not dream of taking a soldered joint as an 
example of capacity for heat or surface tension. One of the 
distinctive features of the teaching of science in a technical 
college should be the selection of technical examples which 
lie around in profusion, instead of purely imaginary and 
some rather ridiculous examples of the text books. 

But why should a student learn how to make a joint 
either at college or in the works? „A Student” thinks 
that “in all probability he will never have to do this thing 
again in his life." He fails to see the point; it is not his 
fault, he might not have guessed it, but he should have been 
taught it. The point is that he will very probably be 
responsible for the proper jointing of cables by men under 
him. He must, therefore, be a judge of a sound joint. It 
would be possible, but difficult, unless after long experience, 
to judge of a specimen of soldering vnless he had at all 
events tried to do such work: It is by no means necessary 
that he should be able to turn ott a first-class job. Again, 
the work under his supervision may be done badly. "The 
bell-hanger and even the carpenter sometimes turns into a 
Wireman, and once a wireman and a man of courage he 
would not refuse to try to joint a triple concentric feeder, 
unless indeed be were too courageous. How will “A 
Student" be able to criticise bad work, to point out the 
faults, perhaps to explain why they occurred, and not 
improbably to teach the ex-bellhanger how to do the 
work, unless he has learned to do something like it him- 
self? The whole object of apprenticeship is to learn to 
know how work ought to be done: the whole object of 
technical education is to enable that learning to be acquired 
intelligently and not in Chinese fashion. 

You, Sirs, have touched in your article on p. 606 on the 
question of dynamo designing. Jt would be interesting to 
know how many men in this country are actually engaged 
in dynamo design; or the proportion of all the electrical 
engineers in the world who are so engaged. Excluding the 
lower grades of draughtsmen who are only paid to draw, 
and for whom it would be a presumption to think in office 
hours, would not 2 per cent. be too high ? You very per- 
ünently remark that no one wants newly-fledged dynamo 
designers. And how much time is spent on dynamo design 
in lecture rooms ? I believe a good deal; perhaps rather 
too much. It is a tempting subject for the teacher—almost 
illimitable. But if at the most, say, 5 per cent. of the 
students in after life will have to design dynamos, of wha 
use then is all this teaching? An engineer will be much 
better able to criticise, to be responsible for, and perhaps to 
superintend tbe repair of a dynamo if he has a general 
acquaintance with the principles on which it is built. 

The student should not be discouraged by dr dy; it is 
only a clumsy way of expressing how things work. "They do 
not really work like that, but mathematicians employ unfor- 
tunate language, and this difficulty cannot be avoided for 
the present. The worse tangle the mathematician gets into, 
the more plainly he confesses the poverty of his mode of 
expressing his ideas. The student may be sorry for the 
teacher and for himself, but be must not despise mathematics. 
No mathematician in the world could describe all that 
happens at an ordinary mill sluice, but an average engincer 
can make himself master of all that is necessary to know 
about it. It is an immense comfort to reflect that no one 
has calculated the force of the blow of a hammer with any 
pretensions to accuracy. 


„A Student deserves more help than I can give him. 
Most of his difficulties may be explained satisfactorily, and 
some remain as telling criticisms of his teachers. If his 
ability to write an interesting article is an indication of 
his technical training, it speaks well for him and for his 


college. 
Alex. P. Trotter. 


Tt was with considerable interest that I read the con- 
tribution to your valuable journal by * A Student” on “ The 
Difficulties that Students of Electrical Engineering mect 
with." I quite agree with the majority of his remarks, 
especially the one where he states there is a want of com- 
bination of theory and practice, but his idea of the remedy 
does not meet with my approval. Personally, I believe the 
practice of sending sons to college before works is bad: it is 
possible to learn practice twi/hout theory, as is proved by the 
excellence of the work turned out by the average British 
workman, but it is absolutely impossible for 99 per cent. of 
the students to learn theory properly without practice ; they 
do not seem able to really grasp it, and the consequence is 
that because it has failed to make any great impression on 
their minds, they are unable to apply it to practice, and they 
soon forget what they have learnt. As manager of a large 
firm of engineers, I am, naturally, asked by parents who intend 
making their sons engineers, whether they ought to send 
them to a college, and I always say * No, send him through 
some good works for a few years, and after that time, if he 
has a strong inclination to go to college, send him to one: 
but whether he goes to college or not, he must study hard 
during his spare time while at the works,” I firmly believe 
that many men would be better engineers if they had 
reversed their order of training. At the same time it is not 
necessary in nine cases out of 10 for an engineer to receive a 
college training, a8 the man who will not stick to study in 
his spare time before going to college, will not do himself 
any good by going to college, but, on the contrary will 


come away with so much time lost. 
Reader. 


P.S.—Although your correspondent implies that he is a 
student I am not inclined to believe it, as there are several 
passages in his article that give me the impression that he is 
rather beyond a student ; but, of course, I may be wrong in 
my surmise, in which case he is one who need have no fear 
of his future. 


Tramcar Brakes, 


The subject of efficient “Tramcar Brakes" has been 
forced to the attention of tramway engineers and corporations, 
owing to the great number of accidents which have recently 
occurred, due to lack of foresight on the part of tramway 
engineers and others, who were too slow to take heed of 
good advice and warning, as to what would be the conse- 
quences of not having tramcars properly equipped with that 
most important appliance (an efficient emergency brake). 
If tramway engineers, general managers of tramways, and 
up-to-date Corporations will peruse my article (viz., ** Cor- 
poration Tramways and Emergency Brakes,” in the issue of 
this paper of March 28th, this year, pages 504 and 505), 
they will on reading it, come to the conclusion that there 
was at least one individual who had an eye on the future, 
and who was sufficiently up-to-date to foresee the disastrous 
results of not adopting an Efficient Emergency Brake.“ 

In my first paragraph of that letter I predicted what 
would (and did) surely happen; since that letter appeared 
over six months ago, there has occurred a number of very 
serious and fatal accidents. | 

I may here state once more that I have tested dozens of 
brakes both in the United States and this country (covering 
over five years technical and tramway engineering experience, 
&c.), and have found that only one brake approaches tbe 
“ideal,” and that is the Pneumatic Slipper Brake, of Messrs. 
Hewitt & Rhodes ; its great advantages I set forth in the 
issue of March 28th, 1902. I claim credit for (over six 
months ago) advising all persons interested in tramways, 
also the Board of Trade what to do. It is about time that 
the Board of Trade took stringent measures to prevent 
accidents with their serious consequences (no matter what- 
ever the cost of equipment). =. 
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The brake of Messrs. Hewitt & Rhodes is instantaneons 
in its action, and brings a car going at a speed of 10 to 15 
miles an hour and upwards, to rest in the space of a com- 
paratively few feet. Prevention is better than cure, and 
once: again I warn tramway officials and others to equip 
their cars with a good, reliable, and efficient emergency brake. 
The time will come when they will have to do so, and it is 
the best policy to invest the capital now on brakes (which is 
a cheap investment) rather than be forced to adopt them 
after some serious accident has bappened, in which they will 
have to pay both for brakes and damages as well. I think 
the Board of Trade have been very slow indeed in not 
haviug given this all-important subject thorough investiga- 
tion long before this chapter of accidents had occurred. 
Nome of the so-called“ emergency brakes" are not worth 
the name of brake, and are only death traps. lt might not 
be a waste of time for farsighted Corporation Committees to 
also peruse my article on “ Tramway Management and 
Finance, issue of Execrrican Revirw of April 11th, 
1902, pages 587 and 588, 

Wm. R. Bowker, 
Lecturer on Physies ond Electrical Engqiueering, 
Physics Laboratory, 
Municipal Technical School, Ilul ifi. 


The recent articles and correspondence in the ELECTRICAL 
REVIEW on the above subject, seem to me to entirely over- 
look the existence of a magnetic track brake, and the advan- 
Lages to be gained by its use. | 

The brake I refer to consists of a double track shoe, 
wound as an electro-magnet, which, when energised by 
current, produced by the car motors acting as generators, is 
attracted to and grips the rail by magnetic force, the 
resultant drag and downward pull actuating a system of 
levers which apply ordinary shoes to the car wheels. "This 
has a combined braking effect, greatly in excess of any 
known form of hand or power brake yet devised for cars, 
consisting of four distinct braking effects as follows :— 

1. The retardation caused by a positive and constant load 
on the motors whilst acting a8 generators. 

2. The retardation caused by the friction of the track 
shoes and the rails. | 

3. The maximum retardation possible of the car wheels, 
caused by the drag of the track shoes acting through levers 
on the wheel brake shoes. 

1. An increased downward piessure of the wheels caused by 
the downward pull of the magnets. 

The ordinary slipper brake, worked whether by hand or 
power, is well known to be entirely wrong in principle, for 
if it were carried to its extreme limits, the car would become 
entirely borne by the track shoes in contact with the rails, 
an effect which is obviously far less efficient than a brake 
which acts on the wheels without causing them to skid, and 
which actually helps them to obtain a greater hold of the 
rail. 

As an emergency brake, nothing cou'd excel it, as the 
greater the speed of the car, the more effective the action of 
the brake. The brake can also be applied to its maximum 
power, whatever the condition of the rail, as should the rail 
be dry and sandy, the drag of the shoes is at its greatest; 
when the rail is greasy, the drag is consequently slightly 
less, and the wheels are retarded with a slightly less effect; 
in both cases it being impossible for the wheels to skid. 
When it comes to a question of operation the case is very 
simple, the driver has not a multiplicity of wheels or levers 
in front of him to confuse him, as in the case of ordinary 
slipper brakes, the magnetic brake being applicable to any 
controller that bas braking points; the main controller 
handle is simply continued in its backward motion from 
full on to off, on to the several braking points, an operation 
requiring one motion, and some two seconds at most to 
perform, the car being brought to a stop in less time than it 
takes to apply the slipper brake. It is scarcely possible for it to 
fail in action, as owing to its simplicity of operation, it is a 
good brake to use for service stops ; it being so used makes 

it always ready for use in descendiog an incline, or in 
case of emergency. There is also no strain on the motors 


being used in connection with it, as the current required to 


energise the magnets in descending an inclin: 1 in 13 at 
four or five miles per hour is only 10 amperes. 
Another feature is its adaptability to bogie cars, this 


class of car being left entirely alone by inventors of 


mechanical track brakes, whereas the magnetic track brake 
can be fitted to either single, maximum traction or equal 
wheel trucks, 

I give below four examples of what can be done as 
emergency stops with the magnetic track brake with both a 


| Distance | | 
Running travelled from Time | Con 
speed, commencem'nt taken Type of Track dition 
miles per of switching off to i car. Seis of 
hour. from full power Stop. | track 
to dead stop. | 
CCC 
15 m.p.h., 24 yards 4% sec. Truck ' Level. Dry 
20 m.p.h.: 45 yards 75 sec. Truck | in 133, down, Dry 
grade. 
13 m.p.h. 32 yards 4; sec. Bogie, four Level. Dry 
| motors. 
22 m.p.h. 55 yards 6% sec. Bogie, four 1 in 134, down Dry 
| | motors. | grade. 


| 


———À 


single truck car having two mctors and a bogie car having 
four motors. 


G. R. W. Roberts. 
Newcastle-on-T yne. 


— 


— —— m 


Having had considerable experience in a city with several 
gradients of 1 in 10, and many between that grade and 1 in 
15, I should like to express my perfect satisfaction with the 
hand-applied tyre of track brake. About 200 cars are 
equipped with three brakes, viz., wheel brake (ordinary hand 
brake), rheostat electric brake, and a track brake. The 
practice is to apply the track brake at the brow of any hill 
steeper than 1 in 13, so that the car is considerably retarded, 


and to adjust the speed by means of the rheostat electric- 
brake. In the event of the electric brake failing, the wheel 


brake may be used in conjunction with tbe track brake with 
equal effect, although greater exertion is required on the part 
of the driver,and there is greater liability to skid the wheels, 
In the event of the latter contingency, it only requires 
anctber half turn of the track-brake handle to bring the 
car to dead slow." \ 

In regard to the power of the unaided track brake, I have 
brought a 9-ton car to a standstill in 60 yards on a grade 
varying from 1 in 10 to 1 in 12 after obtaining a speed of 
18 miles per hour. The wocd blocks have a bearing surface 
of Is in. x 2 in. They are of poplar wcod, with eight 
holes drilled in the bearing side, Alternate holes are plugged 
with oak plugs and a mixture of resin and sand. 

Although the system of which I write has been operated 
electrically for two years, and has a route mileage of over 
25 miles, it still preserves a clean sheet as far as runaway 
accidents are concerned. This is mainly due, I believe, to 
the intelligent use of the hand-applied track brake by well- 
trained drivers. 


Assistant Manager. 
October 18th, 1902. 


— 


As I am a tramcar driver and have had experience with 
several classes of brakes, 1 thought it might be interesting to 
your readers to give my experiences. 

To drive an electric car, we will say from 8 to 10 hours 
per day, and to use the handbrake only, I find it takes a man 
of unusual strength to finish his day’s work, and not feel 
fatigued afterwards: sometimes we have to work overtime. 
It is then that we drivers feel done up, especially if the rail 
bas been skiddy, which gives us twice the amount of work 
required on a fine day. We can hardly walk home, we feel 
that tired out. l 

We have so many operations to perform at the same time, 
when the risk of an accident occurs, and we are so stiff and 
cramped by only using our ratchet brake continually, tbat 
the accident occurs before we know where we are. 

The thing I cannot understand at the present day 18 that 
we have discarded brute force (viz., horse cars), and yet the 
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driver is left with the old-fashioned brake that was quite 
suitable for the horre trams. 

Why can't someone bring ont a patent 
will connect the handbrake and air slipper brake 
together, thus making the work of the driver ever 80 
much easier, with twice the control over the car that he has 
at the present time. 

| have used the air slipper brake several times during the 
time I have worked on an electric car, and I find, and can 
honestly say, that it has saved me many an accident that 
wonld have ocenrred if I had not had one on my car, as the 
handbr: ke on some occasions will not act properly when you 
are placed in a diffienlt position. 

And if the air brake was connected in some way to the 
handhrake, it weuld be twice as easy to stop a car. and also 
give the driver more control over an electric car, The driver 
then wonld be ahle to stop his car at any time, thus making 
the public confident in trusting themselves altogether to the 
driver. | 

I wi-h we could have a wheelbrake put on hy air pressnre 
and attached to the air-slipper brake, as it weuld 
lighten the duties of the driver so that he would 
be able to stop his car, and feel confident of doing so at the 
game time. If the air brake was so arranged as to be 
brought into operation with the wheel brake, and on turning 
the hardle further round the slipper brake was broucht into 
operation, we should then have the very best combination to 
avoid accidents, and certainly very much easier duties for 
the drivers, and more control over the car. 

As this is not only my opinion, but the universal opinion 
among tram drivers, we are pleased that the brake question 
is likely to be fully inquired into by people having the 
power in tramway matters. Other drivers may also write, 


offering better opinions, no donbt. 
Driver. 


Mr. Ogden disagrees with me in recommending a use for 
the Spacer type of brake because a more recent type 
existe, 

[ saw the first Spencer brake that was made tested at Brad- 

ford in 1898 on a gradient about 1 in 14. The Corporation 
had shortly before made very severe tests on other brakes at the 
ame place, I also tested the same make of brake at 
Norwich two years afterwards, and was unable to stop the 
car altogether even on a slight gradient. 
The ordinary handbrake, regularly inspected and ad- 
jngted, is, I consider, the best brake for general use. It 
has, however, a limited factor «f safety for any strain that is 
thrown on it, and by using it on steep gradients, as 1 in 11, 
veare reducirg the factor of safety at a time when we 
require it most. 

By using the slipper as I snegest,-lecs strain is thrown on 
the hand-brake, and the slipper brake is in a position for 
immediate application if it is required to apply it more 
strongly, 

[uwite allow that a competert driver (no others should 
ever handle a car carrying passengers on a bad hill) can 
descend a hill using the hand-brake alone. Pnt have net 
many bad accidents ¢ccurred from his being unable to do so 
on one occasion ? 

A8 hills requiring the track brake do not form the whole 
of any system, and as the slipper only requires to be 
moderately applied, the wear would not be so very great. 

In my article, wishing it to be ns short as possible, I only 
described a controller without rheostatic br-ke, altheuch [ 
afterwards spoke of the electric brake, meaning a rheostatic 
brake, Of course with a controller fitted with rheostatic 
brake, the emergency e'ectrie brake is applied with the left 
hand with the same movement that ents «ff power, 


H. B. Phillimore. 


Notes on the Practical Working of Rotary Converters, 


The able article by Mr. Salter npon the above subject, 
“hich appeared in your issue of Octoher 17th, is of special 
interest at the present time, when the economical handling 
ol the „conversion“ side of a polyphase and direct current 
combined system is of such importance. There is, perhaps, 
rather a tendency with many engineers to * funk” tha use 


that 


of the rotary converter, and to plump straight away for the 
less exacting, though less efficient motor-generator. When, 
however, a machine is required for flexibility of conversion 
on either side of the system, it isa question whether the 
synchronous motor-generator is not more suited for the work. 
Take the case under consideration in the article. For satis- 
factory working when being driven from the direct current 
side, in order to overcome the demagnetising effect of the 
alternating side npon the common field, the rotary has to 
be separately excited. The method employed for accom- 
plishing this with a small motor-generator, which automatic- 
ally varies the field strength, is certainly very ingenious, and 
no doubt works very well, but it means an extra running 
unit, and constitutes another item of expense in the equip- 
ment. Then again, the conversion to alternating current 
baving been made, there are the step-up transformers at the 
station to be reckoned before transmission to the sub-station 
is possible, these latter being necessary also to step down the 
high tension generator pressure for driving the rotary at the 
station from the usual, or alternating side. 

Suppose, now, that a synchronous motor-generator had 
been used, with the alternator side working at the same 
high tension pressure as the station generator. In the first 
place, the transformers at the station would have been dis- 
pensed with. , Then, as there would be no common field to be 
demagnetised, the separate exciting set would not be required, 
The exciting current for the alternator field could be 
furnished from the direct current side of the machine itself, 
and the set would then be quite independent. Moreover, 
when running as a direct-current generator, it would not 
have the same tendency to take more than its share of 
the load that a rotary has when in parallel with the low- 
tersion bus-bars. The system, mentioned in the article, of 
lighting the sub-stations by alternating current shows what 
can be done in that way successfully, and even with such 
a low periodicity as is used for tramway work. 


Douglas Kelloway. 
Electricity Works, Folkestone. 


Mechanical Engineers for Electric Generating Stations. 


When I wrote my first letter to you advocating the 
employment of mechanical engineers as shift engineers in 
central stations, I did so hoping that experienced central 
station engineers would favour us by giving their opinions 
on the subject, but so far only shift station attendants have 
done £o. 

One of the latest to “enter the arena” is“ A. I. E. E., with 
only three years’ experience, who states in the opening para- 
graph of his letter that he is unable to follow the arguments, 
The remainder of his letter fully supports the statement. 

My contention is that properly qualified mechanical engi- 
neers with electrical experience should be thé only ones 
allowed to take responsible charge cf the shifts, as the 
majority of tbe present so-called shift engineers are in- 
competent. 

An ordinary unbiassed mind will see at once that the latter 
are not fitted by training or experience to bave the superin- 
tendence of valuable boilers, engines, &c. 

Let us look at a typical so-called shift engineer. He is 
generally a young man, who, havirg had one or two years | 
as a junior in a station, is appointed to take charge of a 
shift at wages from 20s. to 258. per week. 

At the station are engine drivers and stokers who have 
had perhaps 20 years' experience, ar.i whore wages are from 
10s. to 15s. per week more than his. 

Now, Sir, I ask is it common sense to say that this shift - 
engineer has real charge of the running of the plant? I. 
reply it is absurd on the face of it, as he is quite in the hands 
of the workmen, depending entirely on their experience, If 
the men are incompetent also, Heaven help that station ! 

Now, this glorified labourer (for he is neither a mechanical 
or electrical engineer, nor can he claim to be a switchboard 
attendant, engine driver or stoker) who tries to cover his 
want of practical knowledge with a very thin vencer of 
technical knowledge, labours under a misapprehension if he 
thinks that he really has charge of the shift. 

No chief engineer would for a moment leave the station in 
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charge of such an one, if the efficient running of the plant 
depended upon his knowledge and experience. 

It is, as a friend of mine said :—“ We chief engineers 
must have someone to nominally take charge of the 
shifts. We cannot afford to pay the wages of a 
qualified engineer, so we are compelled to put up with 
these others. We can, however, as a- rule, depend 
upon the other workmen on the shifts" I cannot 
help thinking that this is a deplorable state for a station to 
be in, and it is the state of hundreds of stations. I maintain 
that it is against the best interests of the undertaking to 
employ euch men as I have described, to take charge of the 
shifts. 

In the station in which A. I. E. E.“ has been employed, 
they seem to have run the plant in a very loose manner, for 


their figures had to tell them something was wrong.“ 


then they routed out the canse. Routed out the cause ! 
What a groping in the dark that expression suggests ! Now 
with a regular system of tests, faults are discovered and 
localised, thus saving the blind routing-out process. 
Although your correspondent says he is “an assistant to 
a consulting engineer with over 30 stations under his con- 
trol,” I do not accept that as evidence that he is an engineer, 


or that he is possessed of much practical knowledge or 


experience. 


“A Shift Engineer” commences his letter with a most 
inapt comparison, and then goes on to say that my experi- 
ence is narrow. I can only say that, as I have had pro- 
bably at least five times the number of years’ experience that 
he has, other things being equal, his experience is narrower 
than mine in that proportion. The statement I made that 


the shift engineer is not allowed to handle the engines is - 


quite correct ; your correspondent's addition :—** And the 
engines are not allowed to handle the shift engineers" is 
trifling and stupid. | 

There are at least two reasons why the shift engineer is 
not allowed to handle the engines :— 

l. Because the engine drivers are engaged for that 
purpose. 

2. Because not 1 in 20 so-called shift engineers is capable 
of properly doing so. | l 

I have replied to tbe “ logical outcome” portion of your 
correspondent’s letter above. To “ F. R.C. R.” I commend 
the first paragraph of “A Shift Engineer's” letter. As I 
do not propose writing you again on the above subject, may 
I say that I quite agree with “A University Lecturer 
when he states, in his article on “The Difficulties that 
Lecturers on Electrical Engineering meet with,” that there 
is * a crying demand for the immediate action of either the 
Institution or the Board of Trade to make some sort of 
official certificate compulsory for the would-be electrical 
engineer." What a wholesale scrapping of so-called shift 
engineers there would be if a certificate of competency were 
compulsory ! 


Albert E. Vezey, A.M.I.M.E. 


BUSINESS NOTES. 


Reported Battery Combine.— There is an American 
report in the press to the effect that an international combination 
has been formed in the storage battery business which, for all 
practical purposes, will control the patents and the manufacture of 
storage batteries in the United States, England and the Continent. 


Electrical Trades Union.—The first meeting of the 
session of the Leicester branch of the Electrical Trades Union was 
held on Friday evening, and took the form of a concert. 
Th» programme for this  winter's session includes lectures 
qa special systems of wiring, transformers, electric glow lamps, 
instruments, repairs, and electric tramways. 


Foreign Electrical Imports.—The Board of Trade 
returns for September last show that the imports of foreign elec- 
trical goods and apparatus into this country attained a value d 
the past month of 440, 588, as compared with £57,388 iu August 
last and £46,651 in September, 1901. Bo far as the year bas gone, 
there has been a noticeable shrinkag in these imports, the total 
for tbe nine months ending with September last having amounted 
to only £514,255, which compares with £683,820 in the correspond- 


ing period of last year and £794,699 in the first nine months of 
1900. 
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WEEK ENDING Oct. 22wp, 1901. WEEK ENDING Oct, 21sr, 1902. 
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Amsterdam Alexandria .. a pig 
Bangkok $s as 82 90 Amsterdam ., T e. I8 
Bombay ex 82 85 .. 472 Auckland. pa e se — 48 
Caicustta .. ..  ..  ..1470 Bomba 959 
5 Teleg. cable .. .. 197 Buenos Ayres - yis Duc Ù 
Cape Town .. 2 T . 352 Calcutta .. .. .. .. m3 
ER Teleg. sundries .. 106 - ». Teleg. wire 555 
Colombo s js .. 968 Cape Town .. E és .. 629 
Copenhagen. Teleg. wire. 94H Coatzacoalcos. Teleg. apparatus 35 
Durban ee as Es S 359 Colombo i ae . 18 
Flushing 13 Copenhagen. Teleg. cable 120 
Fremantle .. - D ze 16 Demerara .. SSS „ B 
Gothenburg. Teleg. wire ud 41 . Durban - m x .. 146 
Hamburg 5 - 11 East London x ei. as W 
Hong Kong.. Ss we .. 750 Fremantle . ws We . B 
Melbourne .. «s 25 vs 43 ov Jeleg. mat. 95 
Nagasaki en 23 . 1,560 Halifax sá m sis .. 17 
Penang. Teleg. mat. .. ba 58 s Teleg. mat. 10 
Port Cbalmers  .. va . . 720 Hong Kong .. «s vs 1,09) 
Rotterdam. Teleg. wire v 26 Kobe.. ex - 80 123 
Shanghai... Vs m .. 137 , Madras is "n Vi e H 
Stockholm. Teleg. cable .. 914 Malta ie ET s. œ | 
- Teleg. wire ed 60 Melbourne .. 89 
Sydney a 5 . 569 New York .. TI 
Yokohama .. m as .. 2,162 Otago "P si - 0 048 
Perth.. 92 vs u e W 
Port Elizabeth .. „ SA 
Riga T së : a) 
Rig de Janeiro : ]8 
i Teleg. mat, 15 
Rosario x Se — „ | 
Rotterdam. Teleg. mat. . 18 
Bt. Petersburg. Teleg. mat. 990 
í Teleg. wire. %4 

Bhanghai 5 T va 
Singapore .. T os 5. H 
Bydney n m — e — d 
Vigo. Teleg. apparatus . 750 
Wellington. si gs . 50 
Yokohama . =e ce. e 3B 
Zanzibar. Teleg. mat... e, 8 
Total .. £10,668 Total. 10,196 


Foreign Goods Transbipped. 


| Gothenburg. Elec. appa. Value £30 


Dowsing Circular Radiators.— The Dowsing Radiant 
Heat Co. are bringing out a number of new types of their patent 
luminous electric radiators, and amongst others, a circular type 
suitable for placing in the centre of a room. In addition to the 
ordinary system of heating by means of powerful radiators, the top 
of this radiator is made removable, so that a dish containing food 
can be warmed from the heated and ascending air. A portion also 


of the heat radiated from the lamps is thrown on the disb. The 
company claim that their special form of reflector, which reflects 
heat rays away from the lamps, and diffuses them, and at the same 
time forms a chamber for heated air, is quite successful in heating 


and cooking apparatus, as is shown by the electrical roaster now in 


use at the Brighton Electrical Exhibition. Tbe illustration above 


shows the new type of circular radiator, which is handsomelJ 
finished. 


Destructor Plants.—The  Horsfall Destructor 15 
Ltd., have, within the past few weeks, received orders pus the 
Bradford Corporation for a destructor plant to deal with 120 155 
per day; from the Corporation of Swansea for a plant to deal " i 
75 tons per day; and from the Corporation of West Hartlepoo is 
a plant to deal with 60 tons per day. The last-named plant 1$ 


extension of the existing Horsfall" destructor, which has given 
very satisfactory results. 
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New Stoneware Conduits, — The Ames Crosta 
Sanitary Engineering Co., of City Chambers, South Parade, 
Nottingham, have placed before us a coloured show list of their 
patent stoneware conduits for electric cables. The Ames conduits 
are circolar in section, externally similar io an ordinary pipe, 
with the interior divided by partitions into any required 
number of cable ways; a suitable space is left at the invert for a 
waterway to drain away any water or moisture that may find its 


SECTION THROUGH JOINT. 


way into the conduit, and a sufficient distance is allowed between 
the partitions at the joints to permit of any leakage falling to the 
invert, so that the cable ways may be kept perfectly dry. By means 
of the patent self-ceutring join“ a true iuvert and perfect continuity 
of the partitions and ways are ensured. The joint can be made 
with clay or cement, the same as for ordinary drain pipes, or à 
“Stanford” or patent joint may be used. The makers supply bell 
mouths or other special forms for draw boxes. 


Motor Contract.—The Electric Construction Co., Ltd., 
has been successful in securing the order for 59 motors for the 
small-arms factory at Isbapur, for which a specification was recently 
issued by his Majesty's Government. 


N.B. Station Hotel, Edinburgh. — An important 
installation of electric light, inter- communication telephones, bells 
and telephones from sitting-rooms and bedrooms, fire alarms, heat- 
ing, power, and ventilating circuits, bas been carried out at this hotel 
hy Messrs, Jas. Gray & Son, of 85, George Street, Edinburgh. An 
idea of the magnitude of the installation may be gained from the 
following details : — The switcbboards have four separate supplies for 
lighting from the Corporation mains, at 230 volts pressure, and two 
separate supplies for power at 460 voits pressure. There are over 
20 fans and blowers in the building, ard eight elevators, all worked 
by electric power. The weight of the main cable between the Cor- 
poration supply (which passes the front of the building) and the 
main switchboard in the basement is over 4 tons. Over 100 miles 
of cable and wire have been used in the building, representing 
something like 20 tons of copper. The main and sub-main cables are 
concentric, lead-covered and steel armoured, and all branch wires 
are enclosed in screwed malleable iron tube, the length of which is 
over 60 miles. There are over 5,000 incandescent lamps used on 
the installation, which is one of the largest which has been installed 
in any building in Britain. It is not surprising to learn that it has 
laken fully three years to execute the work. 


New Magaziue.—We have received an advance copy of 
tbe first number of the Magazine of Commerce, a shilling illustrated 
monthly for men of affairs. It is published by the Magazine of 
Commerce, Ltd., of 72, Coleman Street, E.C., and contains a remarkable 
quantity of interesting and instructive matter relating to home and 
foreign industry and commercial questions generally. There are some 
first class plates and numerous photographs of industrial leaders. 
It it 1 the standard set up in its first number it should have 

& good run,” 


Correction.— In our article on Continental Electrical 
Industry“ last week, in the reference to the Telephone (Berliner) 
Works Co., of Hanover, it was stated that this unsatisfactory 
position . .. is due . . . partly to direct losses incurred by the 
foreign branch.” This should read a foreign branch, as there are 
several of them. It, of course, does not refer to the British branch 
ol the company. ; 


Bankruptcy Proceedings. — At Derby Bankiuptcy 
Court on October 14th, David Roberts, electrical engineer, of 
Normanton Road, Derby, appeared for his adjourned public 
examination. The Official Receiver stated that it had cume to his 
knowledge since the previous examination that the debtor had a 
pateut which he bad not disclosed, and the bankrupt replied that 
he had au interest in a patent a long time ago, but it was only 
conditional, aud he lost it because he could nct fulfil the conditions. 
lt was a steam turbine, and it was taken out in the joiut names of 
Mr. Wbitcher and himself. He (the debtor) made models of the 
'urbine, which were not satisfactory, and as he could not fulfil the 
‘onditions of the agreen.ent, he lost it. He was not aware that his 
father-in-law bad offered money for this patent; he was surprised 
it he had, because it was of no value to him. Debtor added that he 
-ad disclosed all his other assets, and that he had lost his interest in 
the turbine because the time bad expired according to the agree- 
ment. The examination was closed. 


Combination Wall and Table Telephone.—We 
recently drew attention to a novel form of electric light fitting, the 
raison d'étre of which was the practical convenience and commercial 
value of a device which can be made to serve many purposes, 80 
that a trader can carry a small stock, and yet be able to meet a large 
range of requirements. Precisely the same reasons have led to the 


Fia. 1. 


evolution of the simple combination telephone set which is illus- 
trated herewith. In one view (fig. 1) the apparatus constitutes a 
very neat wall telephone station, complete with buzzer, call button, 
and speaking key. Tne case is hinged, so that it can readily be 
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swung open for inspection of the interior, and the holes for the 
leads are all ready drilled in the back. With the aid of a screw- 
driver, the addition of a single small metal part (a pillar), aud tbe 
expenditure of less than one roinute in time, the set is converted 
into the bandsome table set shown in fig. 2. Comment is needless. 
The set was devised, and is being placed on the market, by the 
Berliner Telephone Manufacturing Co., of 117, Queen Victoria 
Street, E.C. 


Fire Alarm Test.—4 working test of the May-Outway 
automatic fire alarm was recently carried out at Messre. Hunter, 
Barr & Co.'s new warehouse in Queen Street, Glasgow. The test 
was perfectly successful, th» first alarm being given in 20 seconds 
from tbe time of lighting the fire, and the first detachment of 
the Fire Brigade arriving in 2 min. 50 eec. from the signal. 


Catalogues and Lists.—An illustrated brochure has 
just been issued by the WEsTINGHOUSE BRAKE Co. descriptive of a 
type of buffer-coupling which has been in use now for some years 
on a number of vehicles in America and Canada. It is made in two 
forms, one to transmit both pulls and pushes—the American prac- 
tice—the other for use with side buffers on the ordinary European 
system, to transmit pulls only. The special feature of the gear is 
tbe utilisation of frictional resis'ances to dissipate the force of 
beavy shocks, instead of storing the force to cause an equal recoil. 
How well thia result has been attained may be judged from the fact 
that, while it takes a force of 140,000 lbs. to fully compress the 
push-and-pull type gcar, the resctive effort is less than 6,000 Ibs. 
The friction apparatus consists of eight V-shaped iron bars, working 
in grooves on the inner surface of the cylinder which contains the 
mechanism; only fairly heavy shocks affect this part of the 
apparatus, the springs having to be first compressed to a definite 
extent. Thus the wear of the friction bars is greatly decreased. 
The gear can be fitted to any type of railway wagon. The diffi- 
culties of starting heavy trains without injury to ordinary draft 
gear are said to be overcome with the friction draft gear. 

Messgs. Davip Brown & Sons, of East Parade, Huddersfield, 
have sent us a pamphlet describing and very neatly illustrating 
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their Chicago“ rawhide gearing. These pinions are very largely 
used by engineering firms, chiefly on electric motors. The British 
" Chicago Rawhide” Manufacturing Co. have ceased making raw- 
hide gear wheels, finished rawhide blanks, other and gears, and 
have tra isferred this branch of their business to Messrs. Brown. 

A new and revised catalogue of cheap electric gauges and testing 


sets has beca issued by MESSRS. EvEensHED & ViaNOLES, LTD, of . 


110, Cannon Street, E.C. The Evershed patent testing sets (1900 
pattern) are described and priced in a separate circular. 

A pamphlet and list received from the Twin TUBE ENGINEEBING 
Co., of 47, Hatton Garden, P:. C., describes the Gleaner,” a feed 
water-heater designed to utilise to the utmost the heat contained 
in exhaust or live steam for heating water. The essence of the 
apparatus lies in the arrangement of the tubes, which are U-shaped, 
and are perfectly free to expand, while offering the largest possible 
amount of heating surface. Either steam or water can be passed 
through the tubes with equal facility. A " Twin Tube" steam 
trap, on tue principle of the B»wdon tube, is also described in a 
leatict. This is a highly ingenious device, depending for its action 
upon internal pressur. venerated by the heat of the steam within a 
tube permanently sealed at both ends. 


Muissrs. Crompton & Co., Lro., are issuing fortnightly stock lista 


of electrical plant which they hold in readiness for immediate 
delivery. 

Lists of single-throw quick-break knife switches, and one relating 
toa new design of I. T. E circuit-breaker for the protection of car 
equipments. have come io hand from Messrs. R. W. BLACKWELL 
AND Co., Lrp. 

The DUDERIDGE Iron Works, Lro., of Stroud, Gloucester, have 
brought out a capital catalogue of the Dudbridge gas and oil engines 
and pas producing plants, containing a number of excellent illus- 
trations. 

A copy of the tenth edition of their catalogue and treatise on 
“The Economical Transmission of Power" has been sent to us by 
the UNBREAKABLE PULLIX ANL MILL GEARING Co., Lrp., of Lower 
Gorton, Manchester. It discusses the general arrangement of 
shafting, couplings, loose colla:s, bearings, toothed wheels, belts 
aud ropes, pulleys, clut.aes, erection and lubrication. 


Trade Announcements. —We are informed that Mr. 
W. N. Furniss has joined the technical staff of the Pearson Fire 
Alarm System, Ltd., and that i: future he and Mr. G. B. Bowell 
will act as joint electrical cnginec:3 to the company. This addition 
to the managing electrical staff h.s been necessitated by the rapid 
extension of the system. 


Messrs. Le Carbone announce tiat they have removed to 17, 
Water Lane, London, E.C. 

Messrs, Thomas Bolton & Sons, L'd , have removed their London 
offices from 90, Cannon Street, to 110, Cannon Street, B.C. 


We are infcrmed that Mr. E. T. Oubridge is no longer connected 
with the Electrical Co., Ltd. 


Liquidation,—A petition for the winding-up of the 
Electric Lighting Bards (British Manufacturing Co.), Ltd., 
presented by De Grelle, Houdret & Co., of London, and Sturm and 
Co., of Vienna, credito; 3, is to be heard in London on October 28th. 

Punkahs.—The Indian Government has ordered from 
Punkahs, Ltd., Lond«a, a large number of Baildon's mechanical 
punkahs for use in the Imperial Secretariat, Calcutta. It is expected 
that after the Delhi Dv.barthe same make of punkah will be ordered 
for the Indian barrack . 

Book Received. —“ The Glasgow and West of Scotland 


Technical College Ant 1al Report for 1902.” Glasgow: The G. and 
W. of S. Technical College. 


New Concentric Lampholder.—We have received from 
Mr. D. R. Broadbent, of 5, Albert Street, S.W., samples of a novel 


and useful lampholder for concentric-wired systems. Owners of 
such systems labour under the disadvantage of having to use lamps 


` with special concentric caps, to fit the concentric holders; by a 


simple addition to the ordinary bayonet-socket lampholder, Mr. 
jroadbent has rendered it available for use on concentric systems, 
so that any ordinary bayonet lamp whatever can be used. The 
advautages of this improvement are obvious. 


ELECTRIC LIGHT AND POWER NOTES. 


Arbroath.—The B. of T. bas warned the T.C. that the 


prov. electric lighting order will be revoked unless active steps are 
taken to carry it out. 


Ashford (Kent).—The U.D.C. on October 14th held 
aspecial meeting to diacuss the electric light question. It was 
reported that both Edmundson's Corporation and the General 
Electric Co. were quite prepared to accept the agreement drawn up 
by Mr. Medhurst, the Council's consulting electrical engineer, as 
amended, so as to protect the Council's interests, by the clerk. It 
was eventually decided that the Council should endeavour to enter 
iuto a contract to instal the electric light and generally proceed on 
the lines suggested by Mr. Medhurst. 


Belfast.—It is reported that in a short time the well- 
known shipbuilding firm of Harland & Wolff, of Belfast, will equip 
the whole of its works for operation by electric power, and that the 
order for the supply of the necessary electrical machinery has been 
placed with the Lahmeyer Co., of Frankfort-on-the-Main. The 
Frankfurter Zeitung, which is the authority for the report, states 
that the electrical equipment will comprise two double-current 
generators, each of 2,360 H.P., and an alternator of 1,130 H.P. 


Bracebridge.—The Committee of Visitors of Brace. 
bridge Asylum has decided to engage an expert, to advise the 


Committee as to the cost of establishing electricity works at the 
Asylum. 


Bradford,—Last week the chairman, Mr. J. P. Moor- 
house, and deputy-chairman, Mr. C. E. Dowson, laid memorial 
stones in connection with extensions of the Valley Road electricity 
works. This station was designed in 1900 by Mr. R. A. Chattock, 
to meet and to forestall the rapidly increasing demand, and is to 
contain five generating sets of a total capacity of 10,000 H.. One 
of these is nearly ready for running, and asecord is well forward. 
The ceremony above mentioned related to the second section of the 
works, which has been commenced; unfortunately, the city elec. 
trical engineer, Mr. R. A. Chattock, was unable to attend, through 
illness. The old station, which contains plant of 7,500 m P., is loaded 
up to its full capacity. 

Included ia the Pill which the T.C. propo es to promote in the 
ensuiag session of Parliament, are provisions to enable the Corpora- 
tion to charge for the provision of stand-by plant at the electricity 
works; to provide for electric motors on hire being privileged 


from distress ; aud to construct four additional lines of electric tram- 
ways. 


Bridgend.—Sanction has been received from the L. G. B. 
to borrow 46, 680 for electrical purposes. 


Bridgwater.— The T.C. on October 16th decided to give 
ita consent to a prov. order being granted by the B. of T. to the 
Bridgwater and District Electric Supply and Traction Co,Ltd, 


authorising it to construct works, and to supply electricity within 
the borough. 


Brighton.—1lu view of the new generating station at 
Southwick being ou the south side of Shoreham Harbour, the com- 
mittee has had uuder consideration the proposal to constract a cast- 
iron tube 7 ft. in diameter uuder the harbour for the purpose of 
carrying the cables, and also as a means of access for the employés, 
instead of tueir using the ferry. It is proposed that a 10-it. shalt 
be enuk on eitber side to a depth of 42 fl., aud the bottoms con- 
nected wito a 7-ft. tunnel, spiral staircases being provided at each 
end; the estimated total cost is £6,000. The Council ordered that 
tue necessary bore holes be sunk to ascertain the nature of the soil to 
be enccuatered. 

At the meeting of the T.C. on October 16th, the recommendations 
to apply for powers to extend the area of supply to 13 outlying 
parishes, aud to improve the lighting of the Aquarium entrance, 
which were mentioned in the ELKCTHICAL Review last week, were 
adopted. 

The electrical exhibition being held in the Aquarium has been 
great financial success, having been visited by no less than 34,593 


people in the first 12 days. The Corporation has decided to 
continue it until to-morrow. 


Brussels.—The Lighting Committee of the Communi 
Council is about to consider a project for the erection of a new 
electrical power station for the purpose of lighting the town. For 


& city otherwise so modern, Brussels is fearfully behindhand in the 
lighting of its streets. 


Bulawayo.—The T.C. recently resolved that in view of 
the very heavy expenditure incurred by the Council by the present 
system of lighting the town with electricity, steps be taken forth- 
with to ascertain the cost of erecting the necessary plant for the 
lighting of the town by the Council itself. 


Cardiff.—A deputation representing the Lighting aud 
Electrical Committee had an interview with Sir W. T. Lewis lat 
week in reference to the laying of mains on the property of the 
Cardiff. silway Co., for the purpose of supplying electric light and 
dow ers to 1: nants of the company. The result of the interview, its 
Said. was uot favourable to the corporation. 


Cleethorpes.— The T.C. has resolved to exercise is 


powers of purchase over the generating station of the Grimsby 
Tramways Co. at Cleethorpes. i 


Cromer.—The L.G.B. has sanctioned the borrowing by 
the U.D.C. of the sum of £25,000 for the purpose of electric lighting, 
to be repaid within a period of 25 years. 


Dartmouth.—Ten arc lamps have been placed m 
prominent positions at Dartmouth, from Victoria Road to ae 
comin Road. A trial will be made almost immediately, and shoul 
it prove successful the public lighting will at once commeuc 
The arc lamps will be lit from dusk to 11.30, and then until s 
lights of 25 c.r. each (two on each are standard) will be substitute’. 


There are, in addition, 25 all-night glow lamps, and 90 to burn from 
dusk to 11.30. 


Failsworth.—The D.C. has adopted the draft deed of 


transfer of the Council's electric lighting order to the Corporation 
of Manchester. 


Falkirk.—It is estimated that this year's public lebe 
will cost £1,550, which is an increase in view of the ap 
the electric light. There will be 35 electric street lamps, an 
of these will ccst £16 10s. per annum. i 

Satisfactory progress is being made with the electricity NOM 


and it is anticipated that tbe supply will be. ready early 
January. 
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Farnborough.—The B. of T. has written to the U.D.C. 
pointing out that the Council has not supplied electricity to the 
district under the order granted in 1899, and asking for any 
observations the Council may desire to offer, as the Board has 
now to decide whether the order shall be any longer in force. 


Germany.—The utilisation of the water power of the 
Rhine in the vicinity of Mulhouse has been discussed for some 
years past, but the heavy cost of such an undertaking, has hitherto 
debarred its realisation. Such a project has, however, been 
prepared recently. It is calculated that 23,000 H.P. can be secured, 
The capital necessary for carrying out the requisite works is 
15,000,000 marks. The B. H.. will be sold at 100 marks per annum 
at Mulhouse. 


Hanley.—The T.C. has adcpted an alternative to the 
maximum demand system of charging for electric energy in tLe case 
of large consumers as follows:—Fcr tbe first 1,000 units in one 
quarter, 6d. per unit; for the second ditto 54d., for the third 5d., 
for the fourth 44d., and for ary additioral quai tity beyond 4,000 
units 4d. per unit. This proceeding completely stultifies the use of 
the maximum demand system. 

The T.C. has decided to extend the electricity mains eo 
as to connect the electric sub-station st the refuse destructor 
works with the electricity works, and to enable current for street 
and private lighting to be supplied to the adjoining district. 


Harrogate.—An inquiry into the application of the 
Corporation for power to borrow £46,000 for electricity works 
extensions was held last week by Major C. E. Norton on.behalf of 
the LG.B. During the first two years the works involved a loss of 
£1,997, but the third year produced a surplus of £777 after payirg 
interest and sinking fund. In the following year the surplus was 
£1,046, and for the year ending March, 1902, £1,758. There was 
no opposition to the scheme. 


Hastings.—The T.C. on Friday last had before it a report 


from the Lighting Committee 1especting communications received 


from Dr. Kennedy, and from Mr. Leonard Andrews, the borough 
electrical engineer Dr. Kennedy had written some months ago to 
the Committee, pointing out that; there had been scarcely any 
occasion during recent years to refer matters to him, and suggesting 
that it might be thought unnecessary to burden the undertaking 
with his retaining fee. The borough electrical engineer had also 
written resigning his appointment, in order that he might devote 
his time to private practice, but int imating that Le would be willing, 
should the Council desire it, to continue to advire upon matters of 
importance in connection with the electrical undertaking. The 
Committee recommended that both Dr. Kennedys and Mr. 
Andrews's resiguations be accepted; that a resident electrical 
engineer, who tball devote thé whole of his time to the duties of 
the office, be appointed at a salary of £300 per annum, to advance 
by yearly inciements of £25 to a maximum salary of 4500 rer 
annum, and that Mr. Andiews's services be retained as consulting 
engineer at a fee of £100 per annum. It is prc pored tbat all plans 
specifications, and estimates, &c., shall te piepared by the new 
electrical engineer, and that these sbsll be submitted to Mr. 
Andrews to report upen. It is Loped, by this means, to ensure 
continuity of the pretent practice. The chairman of the Lighting 
Committee, Dr. C. H. Allfrey, in moving the adoption of the report, 
expressed regret that the private work Mr. Andrews bad in hand 
rendered it necestary for him to resign bis present appointment. 
Reference was alto made to the progress that had been made since 
Mr. Andrews went to Hastings nine years ago, when there were 
only 108 consumers on the books of the undertaking, and the gross 
profit on the year's working was lets than £250, though the station 
bad then been at work for 12 years. At the present time the 
undertaking can number €63 consumers, and it is estimated 
that the gross profit cn the current year's werking will be consider- 
ably over £7,000. 

. After considerable discussion, tbe recommendations of tbe Light- 
ing Committee, as set forth above, were carried. 


Honley.— There was some opposition at the L. G. B. inquiry 
held on October 15th into the application of the U.D.C. for a loan of 
44, 800 for electric lighting purposes. Outofatotalof2,4008-c.P. lamps 
they wished to provide for, applications for 1,190 had been received, 
while for street lighting 75 16-c.P. lamps were to be provided. The 
tystem adopted was overhead wires, 200 volts, direct current. It 
was hoped that the supply would be provided at 3d. per unit. 


Horley.—The Parish Council has received from Mr. 
R. C. Quin, of 13, Victoria Street, Westmineter, an intimation that 
he and Mr. Marshall H. Bennett, of Horley, intend to apply at an 
eatly date for a prov. order to supply the parish. The promoters 
offer to light the town with 200 lamps for £2 5s. each, aeavirg of 
138. per lamp on the price now paid for gas, and to supply energy 
to consumers at 6d. or 7d. per unit. The Council bas decided to 
support the application for a prov. order. 


Hornsey.—At the meeting of the District Council on 
Monday, the Electricity Committee stated that having further con- 
sidered the report of Mr. Robert Hammond on a supplementary 
een for electric lighting, it had been decided to withdraw the 


India.—An important letter from the Bengal Chamber of 
Commerce to the Bengal Government with reference to the Elec- 
tricity Pill, is commented ón in the Tims of India for September 
24th, What the Chamber particularly insists on is that the growth 
of electrical undertakings at home has been greatly retarded by 
restrictive and unnecessary legislation, and that it would be a great 


mistake to follow in India the lead of Great Britain. With refer- 
encetothe amendments suggested in the text of the Bill, it would seem 
that they are offered as the outcome of an exhaustive inquiry carried 
out by a special sub-committee of the Chamber into the methods of 
Continental and American Governments, under whose direction the 
electrical industry has made great strides. In one important par- 
ticular the committee of the Chamber is in opposition to the mem- 
bers who were appointed to report, for the Chamber does not 
recommend, as the report does, that the municipality should not 
bave power to take over and work electrical undertakings. 


Launceston (Cornwal)).—The residents have decided 
to obtain a prov. order for lighting by electricity, which a company 
offers to undertake without ccst to the borough.  ' 


Launceston (Tasmania).— The annual report of Mr. W. 
Corin, city electrical engineer, shows that the total.costs for the year 
1901 were £3,996, the total revenue 49,653, and the gross profit 
£5,657. After paying to interest on loans £3,465, and sinking fund 
£991, there remained a net surplus of £1,201. The accumulated 
deficit was thus reduced to £780, which has probably been wiped 
out by now, The capital expenditure to date aggregated £105,616, 
and the sinking fund to £5,476. The total capacity of the plant 
was 560 KW., and the maximum load 504 Kw., the load factor being 
17:30 per cent. There were 31,£06 8-c P. lamps or equivalent con- 
nected, and the net output for the year was 764,187 units, at 6d. and 
3d. + 11s. per 8-c P. lamp per annum, and 2d. to 1d. per unit for 
motors. The average price obtained was 2:52d. per unit for private 
lighting, 2:19d. per unit for public (arc) lighting; the worka cost 
was 779d. per unit. The motors connected numbered 44, of 
1944 HP.; the value cf fittings on hire was £5,188, and of motors on 
hire £1,319. The average price charged per B H.P. per annum was 
only £5 2s. 11d. Thesale of energy for heating— mainly flat-irons 
—israpidly increasing. There is a great deal of interesting matter 
in Mr. Cor in's report. He is now preparing for the installation of 
new plant on a polyphase system, and is reporting on the cost of 
an electric tramway scheme for Launceston. 


Leek.— The U. D. C.'s application for sanction to borrow 
£10,000 for the purpcses of electric lighting has been sanctioned by 
the L.G.B. 


Linthwaite.—The U.D.C. has given the following terms 
upon which it will allow Huddersfield T.C. to supply energy witnin 
the district: - Consumers to be charged only 5 per cent. more than 
consumers at Huddersfield, with terms similar to those in the borough 
in respect to motive power cr large consumers, and that if the 
profits handed over from the electricity undertaking to the borough 
fund shall exceed the amount represented by a charge of 4d. per 
unit supplied throughout the whole area, a corresponding reduction 
shall be made to consumers within Linthwaite. 


London.—The amount of electricity sold by the 5t. 
James's and Pall Mall Electric Light Co. for the quarter ended 
Michaelmas, 1902, is 1,249,€57 units, estimated to produce £21,348, 
as against 1,040,417 units, which produced £18,077. 

L.C.C.—The Council has granted an application from the 
Islin.ton Borough Council for sanction to the borrowing of £18,350, 
repayable in 42 years, on account of the irstallation of electric light 
within the borough. 

Bi r:MonpsEy.— Upon the recommendation of the E.L. Committee, 
tre M B.C. has resolved to apply to the B. of T. for a prov. order 
authorising the Ccuncil to supply electricity in the parishes of St. 
Olave and St. Thomas and St. Jobn. These parishes were added 
to‘Bermondsey under the London Local Government Act. 

The Finance Cemmittee reported having bad under con- 
tidezation an estimate of £4,185 tor the extension of arc lighting 
to nine streets. The annval cbaxge for each arc lamp will be £20, 
and ss the Lumber of lamps to be erected will be 55, with two 
incandercent lights of 32 C. P. each, the total annual charge will be 
£1,100. Tbe number of gas lamps displaced will be 82 ordinary 
flat-flame burners, 10 incandei cent burners, and six No. 4 Kern 
burners, the annual charge for which is £267 19s. The Committee 
recommended that tbe estimate of £4,185 be made a charge on 
capital works account.—The recommendation was adopted. 

The same Committee reported having had under consideration an 
estimate of £1,190 for the substitution of electric light for gas in 
13 side streets. The number of gas standards to be converted is $6. 
It is proposed to substitute for each gas lamp two electric lamps. 
The cost will be £384 a year (96 pairs of electric lamps at £4). 
The present cost of gas is £263 2s. 104d. The Committee recom- 
mended that the estimate of £1,190 be made a charge on capital 
works account.—This was also agreed to. 

Upon the recc mmendation of the same Committee, an estimate of 
£405, for extending tbe distributing mains in 11 streets, was made a 
charge on the same account. 

It was reported that tbe number of equivalent 8-C. . lamps 
applied for by private persons amounted to 9,500 to date. 

A letter was received from the secretary of the County of London 
and Brush Provincial Electric Lighting Co., Ltd., stating that the 
directcrs are nct disposed to make an offer to sell the Council 
Er undertaking under the St. Olave Electric Lighting Order, 


Mansfield.—At a meting of the T.C. on Friday, the 
Electricity Committee reported that it had decided upon a scheme 
submitted by the engineer for the public lighting of the town for 
one year. 


(Continued on page 708.) 
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THE NEW WORKS OF THE B. T. H. CO. AT 
| RUGBY. 


A FEW years ago we considered it our duty to bring any 
influence that we might possess to bear upon the minds of 
British manufacturers, to persuade them to strike out on 
more enterprising lines to meet the changing conditions 
of electrical industry. The reformation of existing manu- 
factories, the abandonment of out-of-date methods and 
tools and antiquated paraphernalia, and the discreet and 
reasonable extension of works were among the courses 
advocated. At that time the importation of foreign elec- 
trical machinery even for our“ home consumption "—not 
to speak of the attention which was being devoted to foreign 
countries by outside competitors—was becoming too large 
for those interested in the future of the British electrical 
industry to view it with eyuanimity. The business outlook 
—so far as mere volume of work was concerned—was 
becoming brighter and brighter, hence the necessity for a 
policy of wide-awakeness to be more energetically pursued 
than had sometimes been the case. 

It is to the credit of many works owners and managers 
that the advice tendered was adopted, and some instances of 
this kind have been recorded in these columns from time to 
time. One result of this more energetic action—and per- 
haps it was inevitable—was the pursuance of a new line of 
procedure on the part of firms 
anxious to be in the running 
for our trade, but whose works 
were situated outside the con- 
fines of these tight little 
islands. Nodoubt it was seen 
that the time was rapidly 
approaching when greater 
preference would be shown 
toward machinery and plant of 
* British manufacture,” and 
the difficulties of continuing in 
the old way would be greatly 


ing, there is very little differ- 
ence between a works pat down 
by a British manufacturer on 
British soil, and one which is 
laid outon British soil, employ- 
ing a majority of British 
labour, and with the assistance of British capital, but is really 
an offshoot of a foreign company. The designs and descriptions 
of the apparatus and machinery turned out may not be English, 
and much of the official headpiece may also be foreign, but 
we do not shut our eyes to the merits of inventions and 
designs because they are not the conceptions of Englishmen. 
The products of these works are fully entitled to hold 
honourable rank as “ British manufactures,” and as such 
they will stand a better chance than would otherwise be the 
case. Hence it is that the electrical fraternity, and we of 
the technical press, view with interest, and welcome cordially, 
the completion of the excellent new works which the British 
Thomson-Houston Co., Ltd., have erected at Rugby at a 
cost, we believe, of considerably over a quarter of a million 
sterling, money which, to a large extent, was furnished from 
English pockets. 


We had the pleasure of visiting these works on Monday . 


last, in company with a few of our confreres on electrical 
tramway and other technical publications, and perhaps the 
first impression made upon our mind was the magnitude of 
the undertaking ; secondly, the up-to-dateness of the equip- 
ment ; and lastly, but by no means least in importance, the 
very considerate way in which the needs of the employés in 
regard to cleanliness, health, and general comfort have been 
attended to. A three-minutes' drive from the station, with 
a dive through what is not, we suppose, one of Rugby's 
most attractive features, brings one to the excellent set of 
red-brick buildings, the general arrangement of which may 
be gathered at once by a glance at the accompanying plan 
(fig. 1), and the bird's-eye view (fig. 2). The party was 
piloted through the various departments by Mr. Phipps, one 
of the works’ managers; Mr. Oechsner, the chief of the 
Publications Department; and other very genial and atten- 
tive officials, 


Fio. 1.—GENERAL PLAN or B. T. H. Works at ROUGBx. 


In casting about for a desirable site, various conditions 
had to be taken into consideration, such as the proximity to 
the centre of England, so that raw material could be pro- 
cured and the finished product shipped to the various parts 
of the kingdom at a minimum cost for transportation, 
railway facilities, and nearness to the great industrial centres. 
The establishment at Rose’s Wharf, Bankside, London, 
was of course inadequate to meet the new requirements, 
The site chosen lies north of the L. and N.-W. Railway 
station, and comprises some 254 acres, of which about 10 
acres are at present covered by roads and buildings, leaving 
room for further extensions. 

Ground was broken on January 11th, 1900, and the 
erection of modern factory buildings began some six months 
thereafter. The total ground covered by buildings in square 
feet is 197,220, and the total floor space in square feet is 
206,230. The works consist of 14 substantial steel and 
brick buildings, and have been so planned that extensions 
can be readily added as reyuired without interfering with 
production. 

Taking into full account the class and variety of apparatus 
to be manufactured, the primary object all through the 
entire plant, both in arrangement of buildings and of 
machinery, has been to avoid the material being carried 
backwards and forwards for the different operations, and as 
far as practicable, to bring in the raw material from the 

warehouse direct at the first 

point in the evolution of the 
| finished product, passing it 
along from tool to tool in one 
direction to suit the various 
processes of machining, until it 
finally reaches the sections of 
the shops where it will be 
assembled, tested and er cted. 
The London and North- 
Western and Midland Rail- 
ways have sidings running into 
the works, so that heavy raw 
material entering the grounds 
can be brought direct to the 
stores, receiving section-iron 
foundry and machine shop. 
Standard-gauge tracks are also 
laid in the various buildings 
where the product is finished 
or stored, so that it can be loaded directly on to the trucks 
without re-handling. 

In addition to the above a narrow gauge railway connects 
all the buildings in vàrious directions for the ready handling 
of different products in course of manufacture. 

The buildings are constructed of steel and bricks through- 
out, and are practically fireproof. They are isolated to a 
certain extent, in order to avoid fire risks, and the serious 
inconvenience which has been found as a result of having all 
departments under one roof. On all buildings requiring the 
maximum of overhead light glass roofs have been erected, 
while large windows give ample side light. The artificial 
illumination is by means of incandescent electric lamps, and 
enclosed-arc reflector lamps.. 

There are lavatories and washrooms of modern construc- 
tion for the accommodation of the workpeople in all the 
chief buildings, the washrooms being fitted with wash-troughs, 
over which are hung swinging arm taps to furnish a supply 
of clean water for rinsing purposes. Lockers for storing the 
operatives’ clothing are set between the rows of troughe, 
and are provided with separate keys. 

Hydrants, with fire hose and nozzle. attached, are pleuti- 
fully distributed through all the buildings, and, as an auxiliary, 
those buildings containing combustible material are provided 
with au automatic sprinkler system, supported from the 
roofs. Asa further protection, the company has organised 
an efficient volunteer fire brigade. 

The sources of water for all purposes are an artesian well, 
located near the power house, and the Rugby town supply. 
The water from the artesian well is used for boiler feed and 
partly for condensing, and the town supply for boiler feed 
and other purposes. 

For ease of reference and simplicity, all the buildings have 
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escent Lamp Department; No. 3, Iron and Brass Foundry; 
305 4, Main Machine Shop; No. 5, General Stores and 
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Fia. 3.—EvECT#ICALLY-DRIVEN PLANER WITH MAGNETIC CLUTCH. 


Warehouse; No. 6, Pattern Shop; No. 7, Punch Press and 


Blacksmiths’ Shop; No. 8, Meter Department; No. 9, 


main bay, which later on is to be exclusively reserved for heavy 
castings, the extensions being used for lighter work. The 
cupolas are placed at the south end, so as to be near the raw 
material stores, thus avoiding unnecessary handling, and also 
to prevent difficulties when extensions to the buildings are 
required. The Whiting cupola at present in operation has a 
capacity of 4 to 5 tons per hour. and the one in course of 
erection (Evans cupola) will have a capacity of 10 tons per 
hour. An electric motor-driven blower provides the blast for 
the small cupola, and a similar arrangement will be installed 
for the large one when completed. 

Opposite the cupola house on the south side, and along- 
side the standard gauge railway sidings, so as to readily 
receive the raw material with the minimum of handling, the 
storage sheds for sand and coke have been placed. The pig 
and scrap iron is stored in spaces along the railway siding 
where most convenient. A system of narrow-gauge tracks 
connects the various stores with the foundry proper and the 
core ovens, and also extends along the entire length of the 
building. 

The crane equipment of the foundry at present consists 
of one electrically-operated 30-ton travelling crane, with 
48 ft. span, having an auxiliary hoist of 2 tons capacity for 
general use, The crane has three motors, one for hoisting, one 
for longitudinal travel, and another for traversing. It is fitted 
with a ** cage" on one end, occupied by the operator, and in 
this cage are located the controller, switches, and resistances. 
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Fic. 2.— GENERAL VIEW OF THE RuaBy WORKS. 


Power House ; No. 10, Offices; No. 11, Gate House; The controller is of the B. T. H. Universal type, which, by 


No. 12, Sand and Coke Sheds; No. 13, Exteasion of Stores, 


Warehouse, and Shipping Department; No. 
14, Oil and Paint Stores. : 

We shall now proceed to refer to the 
equipment of a few of these departments. 

The incandescent lamp department 
measures 102 ft. 6 in. by 56 ft., and is 
arranged so as to be readily extended ; it is 
completely furnished with modern appliances 
for manufacturing the B.T.H.- Edison 
incandescent electric lamps. The process 
of manufacture of these lamps is à complex 
one, but is claimed to be so efficient as to 
preclude the possibility of defective lamps 
leaving the department. The lamps are 
rated by the English standard candle, 
the candle-power being measured whilst 
the lamp is rapidly rotating, so 
às to give the mean horizontal candle- 
power. 

The iron foundry consists of a 90-ft. by 
274-ft. building. There is one large bay, 
With a lean-to on the west and a wing 
41 ft. by 105 ft. of auxiliary departments on 
the east. In the lean-to are to be found 
the sand-mixing and core-making depart- 
mente, the core-drying ovens, &c. In the 
eastern wing are located the brass foundry and 


cleaning departments. Extensions to the foundry have been 
Planned to be eastward, such extensions to be duplicates of the 
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Fig. 4.—24-FT. Boring MILL. 


the crane simultaneously required. In the wing running to 
the east there are two 2-ton hand cranes. 
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Fic. 5 —TRSTINd DEPARTMENT FOR SMALL MOTORS AND GENERATORS. 


The core ovens 
occupy a space in the 
lean-to at the side of 
the main bay, pro- 
vision having been 
made for two large 
and four small 
ovens, of which one 
large and two small 
ones, fired from the 
outside, are at present 
erected and in use. 
The core - making 
departments are con- 
veniently located in 
the east bay of the 
foundry in close 
proximity to the core 
ovens, There are in 
use in this depart- 
ment two Pridmore 
moulding machines 
for tbe moulding of 
controller backs, &c. 
The brass foundry is 
equipped with four 
crucible furnaces 
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from there passing it in one direction from 


tool to tool to be machined until it reaches 


that section of the bay where it is assembled’ 
aud erected. Other parts of the apparatus, 
such as armatures, spools, commutators and 
insulated parts are constructed in the north 
end of this building, and pass forward 
to meet the machined portions in the centre 
ready for assembling. All the machine tools, 
which are of the most modern and up-to. 
date English, American and Continental 
makes, are electrically driven (except the 
hydraulic and pneumatic tools), the large 
ones by individual direct-connected motors, 


and the smaller tools, conveniently grouped, . 


by short lines of shafting. Particular 
attention has been given to the tools and jizs. 
employed, by means of which absolutely 
accurate duplicates of any piece of 
apparatus can be produced. These special 
tools and jigs, while expensive as far as first 
cost is concerned, soon, owing to the great 
facility in reproducing exact counter-parts 
of material in use, pay for themselves, This 
system is used throughout the works, and 
so slight is the differ- 
ence in dimensions 
between two similar 
pieces of machined 
material as to be 
quite negligible. .. 

Bays A, B, 0,D 
and E are devoted 
to work on iron and 
steel, while Bays F 
and G are devoted 
to brass work and 
switchboard as- 
sembly. 

Bay “A,” for 
heavy machining 
and erecting of large 
apparatus, is equip- 
ped with a 40-ton 
overhead electric 
traveling crane of 
66 ft. span, similar 
to the one in the 
foundry previously 


west part of this bay 
contains an 84-ft. x 


sunk level with the Fig. 6.—View oF CoMMUTATOR DEPARTMENT. 20-ft. planer, shown 


floor, & small core oven and an overhead 
hand-travelling crane. Two Tabor pneu- 
matic moulding machines also in use here 
are kept constantly employed on smal) 
brass castings for controller and other work. 

The iron foundry is connected to the 
machine shop by means of a standard gauge 
railway track (besides the narrow gauge 
tracks mentioned previously), which enables 
bulky and heavy castings to be loaded on 
railway trucks and taken direct into the 
large bay of the machine shop adjoining. 

The machine shop consists of seven 
bays, the total dimensions of which are 
267 ft. x 265 ft., giving 70,700 sq. ft. of 
floor space. The constructional steel work 
in this building is of a very substantial 
character, dne to the heavy travelling crane 
which is used in one of the bays. 

The primary object in the location of the 
machine shop and the arrangement of the 
machinery was to avoid, as far as practicable, 
material being carried forward and backward 
for the different operations, and to bring 
the raw material, such as sbafting, copper, 
&c., from the stores, and castings from the 
foundry to the south end of the building, 
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Fig. 7.—ARMATUBE WINDING DEPARTMENT. 


described. The south- - 
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in fig. 3, equipped with direct electric drive and B.T.H. 
magnetic clut^h, the latter of which permits the motor 
operating the planer to revolve continuously in one direction. 
There is also a large 24-ft. boring mill (see fig. 4) equipped 


Fic. 8.—Macutnes FOR OPERATING ON RAILWAY AND STATIONARY MOTOR FRAMES. ` 


with electric drive, one motor, of which operates the table, 
another the housings, and a third the cross head to which 
the tools are attached. A large heavy lathe, having a 24-ft. 
bed, is located in the south-wést corner of this bay, this 
machine being suitable for turning up large commutators 
and heavy shafts, in addition to other large general work. 
There are also in this bay a portable slotter, milling and 
boring machine, and port-. _ n | 
able keyway - cutter and 
large radial drill, all fitted 
with electric drive. A 
large floor plate, at present 
24 ft. x 20 ft., but which 
can be increased to 50 ft. 
when necessary, is also 
located in this bay, and 
will be used in connection 
With the various portable 
machines referred to above. 
In the north end of Bay 
„A, as well as in Bays 
“B” and “©,” is located 
the testing department of 
the company (fig. 5). 

Bay * B" has two 5-ton 
three-motor electric over- 
head travelling ^ cranes, 
besides several pneumatic 
2-ton jib cranes. The 
north end is used for 
testing pur poses, the centre 
for assembling and erecting 
tramway and stationary 
motors and small genera- 
tors; the southern portion 
I8 temporarily vacant, but 
is ultimately to be equip- 
ped with moderately large 
tools for work of medium 
Weight, A system of 
piping for portuble pneu- 
Matic hammers, chisels 


and drilling devices is also located in this bay. 


Bay C” bas the same sized crane: and similar pneu- 
matic arrangements to those in B, with the addition, 
however, of a combination hydraulic and pneumatic press 


‘for special pressing and riveting of laminated pole-pieces, 


&c. There are located in the south-west part of this bay 


planers, slab milling machines, radial drills, four-spindle 


railway. motor boring mill, fitted with electric drive, and in 
the south-east part several smaller planers, horizontal an 
vertical slab millers, vertical 
and horizontal boring mills, 
which are used for various 
operations in connection 
with railway and stationary 
motor frames (fig. 8). Be- 
sides the above, there are four 
special boring mills designed 
by the B.T.H. Co. for the 
purpose of accurately and 
automatically boring out 
axle and armature shaft 
receptacles for railway motor 
bearings, also for boring 
the seats on venerators and 
motors for field magnets 
and pole-pieces. By the-use 
of these special machines a 
vast amount of labour is 
saved on the part of the 
workmen in laying out 
their work, therefore in- 
creasing production and 
ensuring absolute accuracy 
in duplication. Most of 
the drives from the motor 
to the countershafting in 
this bay, as well as in the 
| others, are by means of 
the Hans Renold silent chain drive. | 
Bay “D” has only one 5-ton overhead electric one- 
motor travelling crane. In its southern section (see fig. 11) 
there are arranged in groups lathes, milling machines and 
small vertical turning and boring mills, all of which are 
used for work in connection with / railway and stationary 
motors. The northern section of this bay is devoted to the 


Fia. 9.—SwITCHBOARD DEPARTMENT. 


manufacture of commutators, with benches for assembling 


them and hydraulic presses for pressing the commutators on 
‘the shaft, besides milling machines and lathes for milling the 
commutator slots and turning the same. A view of this 
section appears in fig. 6. 
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Fic. 11.— WALL Motor Driving Group or SMALL. MACHINES. 


m v 
. ES 
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The assembling department at which the various parts of reamers, mandrels, internal and external. micrometer gauges Te 
the; motors, &c., arrive in the course of manufacture is for turning, boring, and general dimensioning, besides other — 
located in the centre portions of Bays * B," * C," and special appliances designed by the B.T.H. Co. for the testing i^ 
“D”; the smaller parts progress to Bay “D,” being and inspection of machine work. Besides the above, there E 
pz 
at : 
FiG. 10. — INTERIOR OF POWER HOUSE. = 
there assembled and sent to Bays “C” and “ B,” where are special measuring standards and limit gauges, by means E 
they meet the frames and heavier sections of the motors and of which the greatest accuracy is secured, and the proportion — 
generators, from whence they go to the testing department of error is limited to. the least possible dimension. The 
immediately adjoining. testing and inspecting of apparatus in various stages of 
In the south-west section of Bay “ E“ are located a large manufacture is an important item with the company, and if 
not up toa high standard, it is rejected before passing to 
the completed stage. For a company doing the large variety : 
of work that the B. T. HI. does, a large number of special tools ? 
made up from time to time to suit particular lines of production » 
in hand are required, and the tool room is fully equipped with é 
tools designed avd invented by the company, the aim of the Bs 
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number of lathes, centring machines, milling machines, 
bolt cutters and drill presses of various sizes. In the centre 
of this bay is located the tool room and tool store. The tool 
room is equipped with special chucks, solid and expanding 


designers being to perfect simple yet effective devices for 
accurately reproducing the piece or part of a machine dest 

A system of limiting the workman to a certain number of 
tools is in vogue in the tool room, by which he 1s 
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allowed to have only a certain number of tools M use at 
one time. : T 

Bay “E” has one 5-ton single-motion overhead electric 
travelling cranes, and the southern section is equipped with 
lathes, screwing machines, drill presses and benches for 
necessary brass work for railway and stationary motors, con- 
trollers, switchboards, arc lamps, &c. The centre of the 
bay is equipped for the finishing, assembling and testing of 
tramway coutrollers, the northern end being arranged for 
the production of controller cables and similar work. In 
the northern section are also located the winding depart- 

ents. 

"The south end of Bay “G” (see fig. 9) is arranged for 
the drilling and assembling of switchboards. 

In the northern sections of Bays * E," “E” and “G” 
are located the armature winding and insulating depart- 
ments (see fig. 7), where the coils are dipped, formed and 
taped, the armatures wound, and passed on to the commu- 
tator department for the assembling of the commutators on 
to the shafts and for connection to the coils. After the indi- 
vidual coils and completed armatures have been wound, they 
are put through a drying and impregnating process, by 
which the moisture i8 driven out and the coils impregnated 
with insulating compound, rendering them thoroughly 
moiscure-proof. Fach armature coil as well as magnet coil 
is carefully tested for insulation resistance before being 
assembled, which process is repeated after assembly, so that 
should there be any insulation faults in the coils they are dis- 
covered before the work has progressed very far on same. 
This department also contains special winding machines for 
winding field magnet coils of the latest form. Before wind- 
ing the armatures, each core is carefully balanced with the 
shaft before coils are placed in the slots, and also after the 
coils have been placed in position. The main object in 
locating the armature and field winding departments in the 
north end of the building was to avoid metallic substances 
or any foreign material which would tend to produce a short 
circuit coming in contact with the insulation, and to pre- 
serve the same in the highest possible state. 

Bay “ H ” is a lean-to connecting with the main building, 
in which the polishing, electro-plating, tin smithing and tool 
hardening sections are located. 

The testing department, of which we give a view in fig. 5, 
occupies the northern sections of Bays “ A,” * B" and “ C," 
and is designed for accurate testing of all apparatus manu- 
factored by the company, such as alternating and direct- 
current generators, stationary tramway and induction motors, 
controllers, transformers, rotary converters, rheostats, arc 
lamps, switchboards, &c., besides all insulation used in pro- 
duction. 

There is also a special high potential testing section for 
determining the value of the insulation of all materials used 
in the manufacture of the apparatus. This consists of high 
potential transformer, capable of generating up to 50,000 
volt, together with elaborate device for analysing insulations 
under various degrees of heat and variable potentials. The 
arc lamps are tested on a specially designed rack, on which 
the proper current and the E.M.F., either direct or alter- 
hating, 18 supplied. While on this testing rack the lamps 
are operated as far as possible under service conditions. 
While under test the lamps are inspected by competent 
experts for any mechanical faults, gauges being supplied to 
the inspectors to facilitate this work. 

The storehouse and warehouse is served by several electric 
cranes, | | 

All the tools and machinery in the pattern shop (No. 6) 
are operated by electric motors, which are placed on brackets 
overhead, 80 as to occupy the least possible space. The 
machinery consists of the most modern and up-to-date 
woodworking machinery, such as lathes, planers, circular 
SAWB, drills, &c. 

Building No. 7 is the punch press and blacksmiths’ shop, 
the southern section being occupied by the punching depart- 
ment, and fitted up with punch presses for stamping out 
‘riduture sheets, pole-pieces and general sheet metal work. 

e punches are all electrically driven by motors placed on 
brackets overhead. The machines in this building range 
rom 84-ton to 12-ton presses. The northern section is 
devoted to the blackemiths' shop, and at present contains 
three forges, er, drop press and cutting shears, all 


operated by electric motors placed overhead. ‘There is also 
a large modern annealing furnace for annealing all classes of 
iron used for armature field magnets and transformer punch- 
ings, besides other work that requires annealing. The blast 
for the forge fires is produced by an electrically-driven blower, 
which also acts as an exhaust for the smoke and fumes rising 
from the forge fires. 

The meter department (No. 8) is thoroughly equipped 
with apparatus and instruments of precision for testing O.K. 
and Thomson recording wattmeters, besides containing 
separate and well-equipped up-to-date chemical and elec- 
trical laboratories, 
~ On receipt of Thomson or O.K. meters from the factory 
they are erected on specially constructed stands, and each 
meter is examined ; on the examination proving satisfactory a 
high-poteutial insulation test is made between the windings 
and frame; this proving satisfactory, a curreut is passed 
through the field winding and measured by means of a 
standard Thomson inclined-coil wattmeter, which is 
periodically checked against a Kelvin standard composite 
balance ; the volts applied to the pressure circuit of the 
meter are measured by means of a standard Weston volt- 
meter. A number of revolutions of the dise are timed 
against a stop watch which is constantly checked against a 
chronometer, and the meter adjusted till the watts applied 
agree with the watts registered by the dial. When each 
meter is reading accurately a certificate of test is written 
out and placed inside of same. The covers are enamelled, 
and then stored in an oven specially constructed for the 
purpose. One of the operations controlled by the 
laboratories is the admixture of pig irons to produce sound 


castings of high permeability for construction of motors and 


dy namos. 

Arrangements are made so that with each casting there is 
cast to same a test piece. The test pieces are afterwards 
detached from the castings, turned down, and tested in the 
electrical laboratory to ascertain, before the casting passes 
into the machine shop, whether its magnetic quality is up to 
the high standard demanded. The wrought-iron and mild 
steel used for armature stampings are investigated as to their 
permeability, hysteresis loss, ageing, &c. In the casting of 
copper, bronze, gun-metal and brass, experiment goes hand- 
in-hand with practice, resulting in sound castings, possessing 
high tensile strength, uniformity of colour, and high con- 
ductivity where needed. In the selection of other alloys, 
such as bearing metals and anti-friction alloys, particular 
attention is paid to their coefficients of friction, hardness, and 
chemical composition. Another important item dealt with 
is that of varnishes, japans, &c., used for insulating purposes. 
These are submitted to rigorous tests for insulation and 
chemical purity. The purity and efficiency of lubricating 
oils and greases also receive attention. ‘The very interesting 
and little-known subject of metal colouring is similarly 
studied, und the discoveries are applied in the dipping and plat- 
ing departments. The work of the laboratories is not solely that 
of testing the qualities of the materials used in the works, 
for the microstructure of iron, steel and alloys, is being 
vigorously pursued in relation to the electrical properties 
of these materials and the facts discovered are tabulated and 
applied in the works, 

The power house is shown in our figs, 10 and 12. It is 
110 ft. x 110 ft., and is divided into engine room and 
boiler room. There are three steam generators, two of which, 
of 200 Kw. capacity each, supply continuous current at 550 
volts. They are coupled direct to horizontal tandem 
compound Corliss type engines. The engines, made by 
Messrs. Cole, Marchent & Morley, are each capable of giving 
a normal output of 320 J. H.P. when running at 120 revolu- 
tions per minute, 150 lbs. steam pressure. 

The small set is a 100-Kw. 550-volt continuous-current 
generator, coupled direct to & Browett-Lindley horizontal 
tandem compound engine running at 235 revolutions per 
minute. The condensing plant is of the Wheeler Condenser 
Co.'s * Admiralty” type, with 1,200 sq. ft. of cooling 
surface, mounted on combined steam-driven air aud circu- 
lating pumps. The condensing water is taken from a 
cooling pond and artesian well. The boiler house contains 
two Babcock boilers, fitted with superheaters, a.so Vicars’ 
stokers, driven through worm gearing!,by a 5-H.P. motor 
running at 675 revolutions per minute. A third boiler is to 
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be immediately installed. The economiser contains 320 
pipes of the Clay Cross Co.'s make, the scraper gear being 
driven by an electric motor. The boiler feed pumps are two 
in number, one by Pearn & Co. of the three-throw vertical 
type, driven by a 15-1.P. motor running at 840 revo- 
lutious per minute, and the second by the Blake- 
Knowles Co., of the single-ram horizontal direct-acting type. 
There are also two vertical three-throw lifting pamps by 
Pearn & Co., cach geared to a 5-H.P. motor Tunning at 
1,200 rpm. The water is treated by Tyack's water 
softening process before passing into the boilers. All the 
main steam and feed piping is made of lap-weided steel, and 
is erected on the ring system. In the pump room there 
is also an air compressor, driven by a 60-B.H.P. motor run- 
ning at 550 r. pin. This compressor is for supplying air at 
a pressure of 75 lbs. per sy. in. to the pneumatic tools in 
the works. 

Coal is conveyed direct into the boiler house, and the ashesare 
brought out by means of an elevator, and emptied into trucks. 

A balancer set, consisting of two small generators. 
is installed in the station for the automatic adjustraent of 
the three-wire lighting circuits. The switchboard is designed 
for the control of the three generators and balancer set, and 
of the output of the same for lighting and power. 

It is provided with a duplicate set of bus-bars, so that the 
circuit to the testing department may be run independently 
of the other circuits on either of the generators, this pro- 
vision being made so that the other circuits may be free 
from disturbance duc to short circuits in the testing depart- 
ment. The lighting circuits are run off the three-wire 
system, and the circuit-breakers protecting the two outer 
conductors are clectrically interlocked, so that it shall be im- 
possible for the full voltage to be thrown on the lumps on 
either side in the event of a short on one side of the middle 
wire. The board is equipped throughout with standard 
p.T.H. maguetio blow-out circuit-breakers, quick-break 
switches, &c., and with switchboard instruments of the latest 
B. T. H. pattern, the astatic type. The board is constructed 
of blue Vermont marble, giving a very handsome appearance 
by artificial light. 

Turougbout the works the clocks are electrically operated 
on the synchronome principle. The hours for the operatives 
are on Mondays from 7.30 a.m, to 5.45 p.m., with an in- 
terval for dinner each day from 12.15 to 1.15; on other 
days the hours are 7.15 to 5.15, with the exception of Satur- 
days, when work ceases at 12 noon, making the total number 
of working hours per week 52. 

zuildiug No. 12 has galleries which will be used for light 
manufacturing purposes, the west side exclusively for 
making up iusulations, the winding, forming, mounting and 
assembling of moderate size, and small armature coile, small 
magnet coils, fan motor win ding, arc lump winding aud 
small transformer winding. The east gallery is designed 
for the machining and assembling of arc lamps, fun 
motors, small switches, circuit-breakers, and other sup- 
plies. The lower floor is used for the storage of finished 
apparatus, for box making, and as a shipping depart- 
ment, and has a lusding platform from which goods can be 
directly transferred to railway trucks standing on the main 
works tracks or runuing through the central bay of the build- 
ing, the loading of larger pieces of machinery being facilitated 
by the large crane previously mentioned as running through 
the centre of this and Building No. 5. 


ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 701.) 


Northampton.—The T.C. on Friday decided to com- 


mence the erection of an electricity station at once. The cost of 
building is estimated at £12,000. . 


Nottingham.—Col. Hepper held an inquiry on Tuesday 
regarding an application by the City Council for sanction to borrow 
£35,500 for purposes of electric lighting. The city accountant 


informed the inspector that the assessable value of Nottingham was 


now £940,217, the outstanding loans under the Sanitary and Public 


Health Acts £1,113,463, and the population about 240,000. The 
town clerk explained that the application was to borrow two sums 
of £15,500 and £20,000, which had been authorised by the City 
Council for electricity purposes. The first was for a station at the 
Eastcroft, where the Corporation was now adopting new destructors, 
Mr. H. Talbot, city electrical engineer, said there were now 
2.060 consumers, including power and light. The £10,000 which 
was borrowed in the early part of this year had already been spent 
in the laying of mains, &c. 


Portslade.—The U.D.C. on October 15th discussed the 
proposal of Brighton Corporation to obtain powers to supply 
energy to Portslade and other places outside the borough. It was 
decided to ask Brighton T.C. to state the terms and conditions 
under which they would be prepared to supply electricity to the 
town. 


Redditch.— At a meeting of the U.D.C. to consider the 
estimates for the coming half-year, it was stated that the muni- 
cipal electric lighting undertaking caused a heavy annual los, 
amounting to £1,000 or £2,420, according to different speakers. 


Rowley. — The Midland Electric Corporation has 
given notice to the U.D.C. that the Corporation is prepared to 
supply the Council’s district with electricity from the sub-station 
at Old Hill. 


Slough.—The U. D. C. has decided to transfer its E.L. 
prov. order o the Slovgh and Datchet Electric Supply Co., Ltd, 
subject to the consent of the B. of T. 


Spain.—The Spanish Minister of Agriculture and Industry 
has issued the following statistics on the subject of electrical instal- 
lations in Spain:—In the year 1901 there were in the kingdom 
859 electric power stations, 648 of which were for public service and 
211 for private use. The total number of incandescent lamps in 
use for public purposes reached 87,112, and 1,470 arc lampa For 
private use there are in service 1,237,€36 incandescent lamps, aud 
2,819 arc lamps. The price of electrical energy in Spain is 5 pesetas 
per month per lamp of 10 C. P. Central power stations operated by 
waterfalls reduce this price to 1:75 pesetas. In large towns the 
price reaches sometimes 1 peseta the x w.-hour, but at Alzola it falls 
as low as 27 peseta, which is the lowest rate in the kingdom. 


Sudbury.—The E.L. Committee reporting on the offers 
received for taking over the electric lighting prov. order, recom- 
mended that of Mr. Adrian Collins, of 61, Old Broad Btreet, 
London. The main points were :—If the Corporation lease the 
order to & substantial company, Mr. Collins will undertake to 
satisfy the Corporation that the proposed work will be carried out 
in an entirely satisfactory manner, and that the company will be 
able effectually to perform its obligations fora period of at least 
20 years, at the end of which period the Corporation will have the 
right of acquiring the undertaking at its valuation as a going concern. 
The value of the goodwill is to be settled by an arbitrator, but no sum 
to be included for compulsory purchase. On completing the contract 
with the Corporation, Mr. Collins offers, in lieu of £1,000 cash pay- 
ment, to pay the Corporation £300 by way of premium, 
£30 per annum for the first period of 10 years, and £100 
per annum for the second period of ten years by way of 
lease. Such sums are not to be repaid by the Corporation. 
The Corporation is to graut a coucessiou for public lighting, a8 8000 
as the existing contract with the gas company ceases, for a period 
of five years, at a charge of 42 per lamp per annum, the burning 
hours being set out as 1,500 each lamp per annum. Mr. Collins 
agrees to use Nernst lamps, equal to from 30 to 40 C.P. The Corpora: 
tion aleo agrees to take a supply of energy for all public rooms 
and offices. The charges for energy shall not exceed 7d. per unit 
for liguting and 3d. per unit for motive power. The Commit 
unanimously recommended that a provisional contract be ente 
iuto between the Corporation and Mr. Collins, and that AI. 
Hawtayne be instructed to have this prepared. The report was 
adopted without discussion. 


Swansea.— The Council has proposed that in this 5 
trict motors be stocked and let on hire. Messrs. Horsfall's tende 
has been accepted at £9,509 for a dust destructor. 


Switzerland.—The Oerlikon Co. proposes to establish a! 
Tfóffikon a hydro-electric station of 60,000 HP. It 18 intended : 
close by means of dams the Tinsiedeln Valley, and to there 175 : 
Jake 12 km. square, supplying the necessary water by means 01 ad 
Reinchenback and the Trossback. The concession has been le 4 
gratuitously from the State, with the reservation that the ae at 
the option of purchase within a period of 100 years. The go 
the undertaking is estimated at 40 million france, the greater p 
which is already in the hands of the promoters. 


Teddington.—The U. D. C. has received offers for y 
its electric lighting order from Messrs. Crompton & un Mr. 
Twickenham and Teddington Electric Supply Co., f £5 58 to 
Edgcome, electrical engineer, has been engaged at a fee : atter. 
report on the offers, and to advise the Council on various m 


Teignmouth.—The U.D.C. has practically complete 
arrabgements with Messrs. Crompton & Co. for the transfer $ 
prov. order, and the B. of T. has postponed the revocation 
order for 12 months. 


Tunbridge Wells.—Last week a L.G.B. inquiy "i. 


i he Cou 
held by Colonel A. J. Hepper, R.E., in respect of t Vis 
application for a loan of £10,000, needed in consequence 9 
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increased development of the electric light system. There was no 
opposition. The chief itema included in the estimates were :— 
Condenser and foundations, £1,421; cooling tower, £1,200; cables, 
mains, &, £2,764; 200 meters, £1,000; services and lamps, £500; 
feed pumps, £200; buildiugs £633; boilers, £170; and several 
lesser amounts. The borough electrical engineer, Mr. H. Boot, 
explained the positions of the works and the natare of the 
additions. 


Wigan.—A new building for the purposes of the Mining 
and Technical College is being erected at Wigan, at a cost (including 
equipment) of £50,)00. A bazaar and exhibition held last week 
resulted in £5,650—nearly the full amount that was required to open 
it free of debt—being handed over to the committee. The elec- 
trical part of the exhibition, illustrative mainly of the uses to which 
electricity can be applied in miaing, was singularly interesting. 
Maay of the best known makers of masbinery and appliances in 
Lancashire were amongst the exhibitors. 


Yarmouth. —The T.C. has resolved, on the recommenda- 
tion of the consulting e^giueere, Messra. Preece & Cardew, to 
apply for leave to borrow £16,500 for extensions of the electricity 
works and mains. The estimates are as follows :—Boilers, £2,200 ; 
economisers, £1,000; 300-Kw. set, £3,000; switchboard, £500; 
maios and sub-stations, £3,800 ; buildings, £4,500; engineering, &c. 
£1,450. : 


ELECTRIO TRACTION NOTES. 


Bingley.— The L. D. C. on Monday decided to apply to 
the B. of T. for a tramways order. 

Birkdale. —The difficulties between the L. and Y. Rail- 
way Co. and th: British Electric Traction Co. in connection with 
the level crossing at Aughton Road are now removed. 


Boursemouth.—The tramline between Lansdown aud 
Boscombe, vid Holdenhurst aod Ashley Roads, is now complete, and 


on October 8th the first car, containiug several members of the 


Tramways Committee and officials, ran over this important section 
of the tramway system. Everything was fouud to be iu good order, 
and as 8900 as the Board of Trade inspection has been made, it is 
iuleuded to commence the public service on the line, which provides 
a direct means of communication between the Central Station, 
Bournemouth, and Boscombe. 


Brizhton.—At a Council meeting of the 16th, a special 
report was presented by the Tramways Comwittee respecting a 
frailine becween the existing terminus in Dyke Road at the 
Seven Dials and the sea. After consideriug a report by Mr. 
Kiacaid on the matter, the Committee came to the conclusion that 
the route adopted should be by way of Vernon Terrace, De imurk 
Terrace aud Montpelier Road to the Front. In the eveat of lines 
being laid by the Hove Corporation in Western Road, Hove, it 
would also be necessary to lay a line between Moutpelier Road and 
the western bouadary. Tne Committse recommended that the 
town clerk be instructed to include these new routes iu the proposed 
Bill, and also to obtain the necessary powers to widen the street 
in various places where rendered necessary. The Council passed 
the proceedings after a lengthy discussion. 


Brussels.—The transformation of the various lines 
hitherto worked by animal traction is proceeding rapidly. Tae 
eutire line from Brussels-Midi to Forest will be run electrically 
from November 4th next,and will be worked on the overhead 
system. Ic was hoped that the new electric lines of the c-utral 
boulevards would have been iu working order before this, but it 
appears that the present existing power etations of the company 
cannot meet the extra tax ou toe supply of current, and the new 
power station in the Rue de Birmingnam will not be ready for some 
months yet. Tne station iu question has just been roofed, aud at 
the pretent momeat the coal buukers are being installed, and the 
machinery foundations are being laid down. 


Dudiey.—At a special meeting of the T.C. last week a 
resolution was carried instructing the town clerk to take steps to 
complete the purchase of the tramways within the borough under 
un agreement with the British Electric Traction Co made before 
the Board of Trade in 1898. It was explained that the Couucil bad 
no option but to take over the lines as agreed upon and lease them 
to the Traction Co. for 21 years. | 


Egham,—Mr. S. Sellon, engineer to the promoters of the 
Staines and Egham electric tramways, attended the meeting of the 
U. D.C. on October 14th, and asked for the Council's assent to the 
lotroduction of a Bill during the present session of Parliament. 
Before taking any actiou in the matter, it was decided to ascertain 
Whether the London United Tramways Co. intended to extend its 
lues from Staines tu Egham. 


Clasgow.—Tlie extension to Yoker is now complete, 
and will be opened formally in a few days. 


Lancing.—Worthing T.C. has asked the Parish Council 
not to commit itself to any other scheme of electric tramways until 
it has received the details of the Corporation’s scheme. When the 
matter was considered on October 17th, it was stated that the 
Council had already committed itself to the scheme of the B.E.T. 


1 190 under the circumstances no action was taken in the 
matter. 


Hamilton, N. IB. — The tramway company, who are at 
present laying down lines from Wishaw to Motherwell, Hamilton 
and Blantyre, have intimated that they iatend applyiag for 
a provisional order for a new line to Larkhall aad the surroundiag 
districts. 


Hebbarn.— The U.D.C. his asked the Northern Counties 
Electricity Supply Co. to meet the Couacil, to discuss the question 
of providing electric teamsifor the district. 


Hollingbourne.— The Kent Power Co., Ltd., has asked 
the R.D.C. to sanction a scheme of electric tramways through the 
district fcom Chatham to Maidstone. The Council is prepared to 
give favourabie consideratioa to a scheme. 


Move.—Very considerable opposition continues to be 
raised against the Corporation promoting a Tramway Bill this 
session. A very strong Ratepayers’ Defeuce Committee,has been 
formed Circulars have beea sent out to all the ratepayers, and 
over 1,000 have been returned, the majority of which joppose the 
introduction of tramways altogether. 


Hudderstield.—The Council has decided not to proceed 
with the proposed extension to Newsome, a district within the 
borough, on account of the expense which would be entailed other 
than the cost of the actual construction of the line. 


Iifeord.—The Tramways Committee has recommended 
the U.D.C. to apply to the B. of T. for a prov. order for the con- 
struction of four additional lines of electric tramways, 


Liverpool.—The final meeting of the Tramways Com- 
mittee was held last week, Councillor S. W. Higginbottom, M.P., pre- 
siding. In the course of a statement on the workinv of the tram- 
ways during the year, the chairman said that during the nine 
months of the present year ending September 30th, there had been 
an increase of 9 per cent. in the passenger traffic. Taking the 
figures for the corresponding nine months of 1897, the last year of 
the company’s control, the increase had beea :—Paasengers, from 
29,000,000 to 82,000,000; mileage, from 4,500,000 to 9, 000, OOO; revenue, 
from £219,000 to £330,050. The average ld. stage was now 2! miles 
in length. The Old Swan route had been extended to Knotty Ash 
the Garston Tramways had been taken over aud equipped, and 
through communication had been provided from Garston to Sea- 
forth, vid the centre of the city and tae Pierhead, covering a route 
104 miles in length. The total cars in the service had been in- 
creased from 365 to 400 for ordinary requirements. These cars ran 
each day 7,394 trips. The traffic commences at 4.30 a.m. and 
finishes at 12.30 a.m. The system was only closed four houra out 
of the 24, and in this period most of the cars have to be cleaned and 
the testing and maintenance of the overhead equipment attended 
to. Tue etliziency of the system was being continually improved, 
as was evidenced by the number of emergency calis in the nine 
months compared with the same period in 19)1, being— 1901, 1,874; 
1902, 8686, a decrease of 54 percent. The car failures during the 
period had decreased by 29 per cent. The fatal cases declined from 
eight in 1901 to 5 in 1902. The Committee had given very carefui 
consideration to the question of providing more comfortable ac- 
commodation for outside passengers in inclement weather, and 
the general manager had succeeded in perfecting a type of cover 
which afforded great protection in wet and cold weather; it had 
beeu found possible for 40 cara to be placed in the service in the 
preseut year. Judging by the average car-mile earnings, it was 
clear that the greatest possible accommodation was provided con- 
sistcat with the careful administration of the undertaking. 


. Oldham.—On Thursday last week the new electric tram- 
way sections from Huddersfield Road to Movrside (lẹ miles), and 
from the borough boundary along Uhaddertou Road, Barker Street, 
and Henshaw Street (7 furlougs), were inspected by Major Druitt, 
of the B. of T., who gave his provisional sanction to the running of 
the cars as early as the Tramways Committee desired. 


L. & Y. Railway Electrificatiou.—Tbe following 
important statement appeared in yesterday's Financial Times. — 
“Tne directors of the Lancashire and Yorkshire Railway decided 
at their meeting on Wednesaay to electrify their Liverpool and 
Southport Railway, which is about 184 miles loog. and which 
carries a very large residential traffic. All the detail plans for this 
werk have received careful consideration during the past 12 months, 
aud the various experiments which have been tried at the Horwich 
works have resulted iu decisions upon important poiuts of operating, 
thus enabling the work to be put in hand at once. It is anticipated 
that if the contractors, who have already been selected to manu- 
facture such portions 5f the plant as the railway company will not 
construct at its own works, can deliver early enough, the trains will 
be running in nine months. If this be done, the Liverpool aud 
Southport line will be the first main line to be converted to the new 
system in this country." j 


Rowley Regis.—The U. D. C. on Monday decided, in 
conjunction with Quarry Bank and Brierley Hill Councils, to apply 
for power to construct electric tramways from Halesowen Road, 
Old Hill, to Halesowen boundary, from Blackheath through Rowley 
to the Dudley boundary, and from Blackheath to Gorsty Hill. Mr. 
R. P. Wilson was appointed engineer to the scheme. 


Spain.—The Zaragoza Tramways Co. has been authorised 
to convert three of the horse tramways in the town of Zaragoza 
into electric lines. 

Wellingborough.—A U. D.C. Committee has been 


appointed to consider the electric tramway question. 
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Swansea. — The Dolter Electric Traction Co. has invited 
the members of the Tramways Committee and any other members 
of the Council who may take a special interest in electric traction,” 
to visit Paris (free railway and hotel expenses) to inspect the Dolter 
surface contact system at work there. When the matter came before 
the Electric Lighting Committee last week it was “ jocularly 
moved ” that the letter lie on the table. Some discussion followed 
as to whether it was intended to regard “ the invitation in a serious 
light, or as an attempt to get at the Corporation." One speaker 
remarked that if he thought it was made in any other than a 
business way he should treat it with scorn.” Mr. Solomon moved 
that the consideration of the letter be adjourned until the Committee 
had received a report from the sub-committee as tothe working of 
the Dolter system. Mr. Tutton poirted out that the sub-committee 
could not report till they had visited Paris and seen the system at 
work. He moved an amendment that the letter be referred to the 
whole Council, inasmuch as it now affected not the Committee only 
but the whole Council. Mr. D. Davies seconded, and after further 
discussion the motion was carried. It will be remembered that the 
Kiugsland mechanical surface contact system has recently been fully 
considered by the Swansea Committee; in fact, we were under the 
impression that it had been practically adopted. 


Switzerland.—The Oerlikon Co. has contracted with 
the Swiss State Railway authorities to experimentally convert the 
railway between Seebach and Wetting, a distance of 20 kilometres, 
iuto an electric line on the Oerlikon single-phase system. 


Willenhall.— There has been a number of trial trips on 
the new electric tramways corstructed by the British Electric 
‘Traction Co. from Willenhall to Darlaston, and from tbe former 
place to Dean's Road, the boundary of Wolverhampton. On Friday 
last week representatives of the various local authorities through 
whose districts the lines run were invited by the company to an 
inspection and a trip, aud everything passed off satisfactorily. The 


lines now only await the inspection by the Board of 'l'rade prior to 
being opened for trafli:. 


TELEGRAPH AND TELEPHONE NOTES. 


Aberdeen Telephones. — The "Town Council bas 


decided to watch the results ia other towns before deciding whether 
to procced with @ municipal scheme. 


Cable-Laying  Perils.—'l'he cable steamer Newinglon 
eecured the St. Lucia end of the St. Vincent cable on September 
21st, four and a half mil: s from the Soufriére voleano, on the island 
of St. Vincent, and bad just finisbed buoy ii g it, when there was a 
violent eruption of tbe volcano without the slightest warning. 
The steamer thereupon headed away from the land, followed by 
dense clouds of smoke. We read in the Electrical World that she 
had a narrow escape, and it is considered iuadvisable for her to 
engage in further operations there, especially as the cable was 
found to be greatly mangled. The .Vewingten was to proceed to St. 


Thomas for a cable to complete the repair of the St. Lucia — Grenada 
section 


Cape to Cairo Telegraph.—Reuter's representative at 
Cape Town says that according to advices received from British 
Central Africa, the construction of the Cape to Cairo telegraph line 
has reached Ujiji, and has been transferred by the Trans- 
Continental Telegraph Co. to the Tanganyika concession. 


German-Dauish Telephone. —AÀ telephone cable is at 
prerent being laid between Berlin, Hamburg, and Copenhagen, and 
will, it is anticipated, be completed in the course of a couple of 


weeks. lt is proposed later on to connect tbe line with Brussels 
and Paris. 


Pacific Cable,—lieuter's correspondent at Wellington 
reports Sir J. G. Ward, the Acting Premier, as confirming the 
report that the plan of the New Zealand Government for a cable 
between Honolulu and Fauning Island is practically accepted. 

The Pacific Cable Boards state that the long section of the Pacitic 
Cable between Vancouver and Fanning Islands has been successfully 
laid, and that the cable is now in working order between the stations 
on these two islands. The Anglia is now proceeding to lay the 
remaining section of the cable between Fanning and Fiji. The 
Board trusts that the cable will be open to the public before the close 
of the year. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aston Manor. — October 31st. Condensers for elec- 
tricity works. See Official Notices” October 10th. 


Batley.— October 28tb. Cooling tower and tank for the 
electricity works. See Official Notices October 10th. 


Bristol,—Noveniber 14th. Arc cables, See “ Official 
Notices " to-day. 


~ 


Burton-upon-Trent.—November 5th. Overhead equip- 
ment for tramways. See Official Notices October 17th. 


Copenhagen.— November 17th. Two dynamos, switch. 


board, &c. See “Official Notices " October 17th. 


Dartford. — November 12th. 
“ Official Notices " to-day. 


Dumbarton.—The U. D.C. wants proposals for the 
carrying out of its order. See “Official Notices” to-day. 


House wiring. See 


France.— January 1st, 1903. M. Bret, Prefect of the 
department of Calvados, France, invites propositions for the con- 
struction of an electric tramway between Trouville and Hontlenr, 
for passengers, parcels and goods. Length, 16 kilometres. 


Halifax.—November 20th. 750-kw. steam dynamo 
with condenser. See Official Notices” to-day. 


Hammersmith.— October 24th. 


Electricity meters, 
See Official Notices“ October 17th. 


Hornsey.— October 27th. The Council wants tenders 
for the fitting up of an electric light installation in its 
electricity works. Specifications, &c., from Mr. Robert Hammond, 
consulting engineer, 64, Victoria Street, S.W. Deposit, £1. 


Maustield.—October 31st. Electric wiring of the Town 
Hall. Specifications from Mr. Hewlett at the electricity works. 


Newcastle-upon-Tyne. — November 8th. A triple- 
expansion direct-coupled 3, 000-H.p. engine for the Corporation 
tramways station, Mr. A. E. Le Rossignol, general! manager and 


engineer. Deposit for specifications, £3 38. See Official Notices” 
October 17th. 


Paris.—October 27th. Competition for supply and 


installation of motors, pumps and generators for water-works. 
—Apply Hotel de Ville, Paris. 


Santiago de Caba.— November 15th, The Municipality 


of Santiago de Cuba is open to receive offers for installing an electric 
lighting system in the town. 


Shanghai.—October 30th. (a) Two 500-kw. steam 


alternators ; (b) switchboards ; (c) two condensers and pumps. See 
" Official Notices " September 12th. 


Southampton.—November 15th. (1) Car bodies; (2) 
electrical equipment and trucks. See Ofticial Notices to-day. 


Spain.—November 8th. The municipal authorities of 
Tarrega (Catalonia province) are inviting tenders until November 
sth for the concession for the electric lighting of the town during a 
period of 15 years, Particulars may be obtained from, and tenders 


are to be sent to, El Secretario del Ayuntamiento de Tarrega 
(Catalonia), 


St. Petersburg.— November Ist (14th). The T.C. 
invites tenders for the reconstruction of the three town tramway 
lines, hitherto worked by horse traction, with electrical power, and 
the construction of an electric station. The terms of the tender, 
also application forms with particulars, will be sent free at 
once either by post or wire. The last date for the production 


of projects and offers is as above, and applications should be 
addressed : Stadt Amt, St. Petersburg, Russia. 


Sunderland.—November 25th. Steam dynamo, three- 


phase motor-generators and transformers, and switchbuards. See 
"^ Official Notices October 17th. 


Swindon.— October 29th. 


Electricity meters. See 
“ Official Notices " October 17th. 


Tien - Tsin, — November 30th. The Municipal 
Secretary at Tien-Tein is calling for proposals for the lighting of 


oe concessions by electricity. See this column for August 


CLOSED. 


France.—The French Post and Telegraph Authorities in 
Paris have just given out some large contracts for copper wire as 
follows:—La Compagnie Francaise des Métaux, Paris, 50 tons, 
24 mm. diameter, at 1,6794 fr. per ton; 50 tons ditto, at 1,675 fr.; 
90 tons ditto, at 1,670 fr.; 50 tons, 3 mm. diameter, at 1, 6543 fr.; 
50 tons ditto, at 1,630 fr. Les Trefileries du Havre, Paris, 50 tons, 
24 mm. diameter, at 1,657 fr.; 50 tons ditto, at 1,658 fr.; 50 tons 
ditto, at 1,659 fr.; 50 tons, 3 mm. diameter, at 1,642 fr.; 50 tons 
ditto, at 1,638 fr.; La Société d'Electro-Metallurgique de Dives, 
Paris, 60 tons, 24 mm. diameter, at 1,665 fr.; 50 tons ditto, at 
1,675 fr.; 50 tons ditto, at 1,685 fr. M. Grammont, Pont-de-Oheruy, 
50 tons ditto, at 1,690 fr.; 50 tons ditto, at 1,6924 fr., and Les 
Forges de Franche-Comté, 50 tons ditto, at 1,630 fr. 
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Hudderstield.—The Electricity Committee has accepted 
tenders of Messrs. Callender's Co. and W. T. Glover & Co. for 
cables. 

London.—The L.C.C. has accepted the tender of the 


Electric Construction Co. for the supply, for £370, of an alternator 
and a motor for the testing station on the Victoria Embankment. 


Kirkealdy.—The tenders of Messrs. Chamberlain and 
Hookham for meters at £253, and of the Schattner Electricity 
Meter Co. for prepayment meters, have been accepted. 


Plymouth.—The T.C. has accepted the tender of Mes:rs, 
Shepstone & Co. for the overbead equipment of the Pounds section 
of the electric tramways, at £1,504. 


Spain.—The Spanish branch of Messrs. Siemens & Halske 
has secured a large contract from the Sociedad Hidro-Electrica 
Iberica. For the Andoain station on the river Leizaran (Guipuz^oa) 
two 1,000-H.P. generators are to be supplied; for the Quintanamar- 
tingalindez station two sets of 2,000 H.P.; and for the Puentalarra 
station font sets of 1,000 H.P. each—a total of 10,000 H. P. 


War Office.— The tender of Messrs. Bruce Peebles and 
Co. has been accepted by the War Office, Ordnance Department, for 
four 50-n.H.P. steam dynamos. 


FORTHCOMING EVENTS. 


Friday, October 24th.—At 8 p.m. Institution of Junior Engineers. 
1 General Meeting at the Westminster Palace 

otel. 

At 7.30 p.m.—North-East Coast Iastitution of Engincers 
and Shipbuilders. Meeting and Inaugural Address by 
the President. 

Thursday, October 30th.— At 8 p.m. Institution of Junior 
Engineers. Visit to tbe Headquarters of the Elec- 
trical Engineers (R.E.) Volunteers. Demonstration 
with Searchlight Apparatus, &c. 

Friday, October 318t.—At 5 p.m. Physical Society. Meeting at 
the rooms of the Chemical Society, Burlington House. 
Paper on “The Size of Atoms,” by Mr. H. V. Ridout. 
Exhibition of Vacuum Calorimeters,” by Prof. H. L. 
Callendar, F.R.S. 


NOTES. 


Engineering Education: An American Opinion.— 
In the course of his recent presidential address to the American 
Institute of Electrical Engineers, Prof. C. F. Scott touched upon 
the subject of engineering education. The Electrical World and 
Engineer recalls that this also formed the topic of Mr. Steiumetz's 
presidential address, delivered in June last at Pittsfield, and con- 
tinues: "The views of these two leaders in their profession are 
30 similar and so completely in harmony with the thought of many 
educators not in direct touch with practical engineering, that they 
merit special attention. Mr. Steinmetz maintained that it is not 
the function of the schools to turn out full-fledged engineers 
ostensibly equipped to handle engineering problems of any magni- 
tude; for to do this successfully a very great deal of practical 
experience is required which cannot be imparted by the schools. 
All that educational institutions can do and should do, is to fit the 
student to take up practical engineering work as efficiently as 
possible. Their true róle is to give the student a thorough under- 
standing of the fundamental principles of electrical engineering a id 
allied science, and a good knowledge of the methods of dealing 
With engineering problems. He pronounced memorizing an 
entirely useless waste of energy, since when needed formule can 
be derived from the fundamental principles or looked up in the 
literature. President Scott considers the best education 18 that in 
which theoretical training in fundamental principles predominates ; 
that the true function of practical work in a broad engineering 
education 18 not to produce skilled workmen or full-fledged engi- 
neers, but it is to supplement theoretical work, making it definite 
and certain, so that the student may properly assimilate the 
Instruction which he receives. That a student should not make his 
miad & storehouse of facts, but he should learn where facta and 
information can be obtaiaed and how to use them; that logical 
thinking and clear expression and general culture are indispensable 
ID a profession that comes in touch with so many departments of 
science and engineering, as well as industrial and commercial and 
88 activity; and that he must be a broad man with a broad 
: Ucational foundation who would aspire, with any well-founded 

Ope, to the fullest usefulness and success." 


: The Patent Law Amendment Bill.—In the House 

Me 1 on Tuesday the Patent Law Amendment Bill, as 

NE by Grand Committee, was considered. An amendment 

3 y Mr. Whitley, to provide that the Bill should come into 

th ion as soon as it received the Royal Assent, was agreed to. 
9 Bill was afterwards read a third time. 


Shock Fatality.—At the inquest held into the death of 
the electric cable jointer at Sutton Coldfield, the evidence given by 
Ambrose Hilleard showed that on Friday, October 3rd, he and 
deceased (James Jones, aged 27) were making some alterations to 
some dead cables at a street box. He bad occasion to tell deceased 
to go to the other side of the box and pull the cable up from the 
bottom to enable him to box the end of it. Deceased did so, and 
after witness had completed his work he told deceased to let the 
cable go. Immediately witness heard a peculiar hissing noise and 
a moan. He looked through the cables and saw blood on deceased's 
nose. He went round to deceased and found him kneeling down 
on the ground with his face on a live connection. Deceased was 
taken into Dr. Frazer's surgery opposite. Witness believed 
deceased must have fallen on to the bus-bar, and he was surprised 
that the voltage, which was only at 230, should have killed him. 
Witness himself touched the bus-bar on which deceased fell, and it 
only made him jamp. Dr. Frazer said that, on examining the body, 
he found on the left side of the nose a small wound, and on the left 
cheek, from the lip towards the left eye, signs of burning. It was 
impossible for him to say whether deceased died from paralysis 
produced by the electrical shock, or whether he might, through an 
attack of syncope, have fallen on to the bar and met the connection. . 
Dr. T. Betteridge, of Sutton Coldfield, who, in conjunction with 
Dr. W. F. Cholmeley, of Wolverhampton, had made a post-mortem 
examination of the body, stated that there was evidence of disease 
of the heart, and that deceased might be subject to attacks of 
syncope and giddiness. In his opiuion, the electric shock, com- 
bined with the weakness of the heart, caused the death of the 
deceased. Mr. Trevor Duesbury, electrical engineer, in the employ 
of the Corporation, said that at the time of the accident the voltage 
was 235. Current at such a pressure could not produce death. He 
believed deceased must have been attacked with giddiness, and 
have fallen forward onthe bus-bar. The jury considered deceased 
died from an electric shock owing to having a weak heart, and they 
thought the Callender Co. should provide rubber mats for their 
employés when they were engaged in such dangerous work. 


The British Westinghouse Co.’s Works at Man- 
chester.—The Manchester Association of Engineers, which has just 
opened its winter session, paid a visit a few days ago to the electrical 
engineering works of the British Westinghouse Co. in Trafford Park. 
The members were received and shown over the establishment by Mr. 
Lord, the general manager. The works, covering about 130 acres of 
ground, are rectangular in plan, and their construction absorbed 
15,000 tons of English-made steel, 10 million ft. of timber, 11 
million bricks, and 50,000 yde. of concrete. They comprise an iron 
foundry, brass and malleable iron departments, pattern shop and 
stores, steel foundry and forge, electrical power generating station, 
machine shop, &c. Wherever possible electric power is used to 
accelerate production and reduce cost. The machine shop contains, 
it is believed, the largest machine appliances (including a 28 ft. 
boring mill) to be found in this country. All the power is derived 
from electric motors. Portable electrically-driven tools arc 
used. Electric cranes, each capable of lifting a weight of 
50 tons, traverso the main aisle, and 25 miles of railway 
line form a network of communication throughout this works. 
The administrative offices occupy a building six storeys high. 

zmploy ment is at present given to 2,000 men. This number will 
be trebled when all the departments arc in full operation. The 
principal contracts in progress at the time of this visit included 
dynamo machinery of 1,500 H.P. for the Swansea Corporation, 
machinery for the New Zealand Electrical Syndicate, the Bir- 
miogham Small Arms Co., the London United Tramways, the 
South Wales Power Distribution Co., and the Clyde Valley 
power scheme generating stations. Other important work for 
various manufacturing firms throughout the country is also being 
carried out. The President of the Society, speaking at a meeting 
subsequently held, remarked that if the Westinghouse Co. was 
successful in its new system of labour, English employers would 
be compelled to look into the matter, and the result would be a 
general levelling up not only in methods of work, but in the class 
of workmen engaged in the engineering trade. Individual firms 
might suffer, but the trade, as a whole, would be benetitted.— Mr. 
Thomas Ashbury said this invasion of American enterprise would 
tend to improve engineering practice geuerally, and Manchester, 
in particular, would benefit by the developments now taking place. 


Yorkshire College Engineering Society. —On Monday, 
October 13th, at Leeds, Prof. Goodman delivered the presidential 
address to the members of the above society, taking for his subject 
“ Eugineering in Canada and the United States." During a three 
months’ tour he and four students had visited many large 
works. The prospects for young, technically-trained engineers 
were stated to be very good, Victoria, British Columbia, being 
especially mentioned as a favourable field for mining engineers, 


Obituary.—We learn with profound regret of the death 
of Prof. Sidney H. Short, of the English Electric Manufacturing 
Co., which occurred on Tuesday, of appendicitis, at 4, Whitehall 


' Court, S. W. The late Mr. Short, who came to this country several 


years ago, was very highly esteemed in electrical circles here. He 
was only 44 years of age. 
We learn with great regret of the death of Mr. John Imray, 


the well-known consultiug engineer and patent agent, which 


occurred on September 29th, in his S2ud year. He came to 
London from Aberdeenshire when only 17 years of age, and 
became a pupil at the works of Messrs. Maudslay, Sons & Field. 
About 1845 he was making railway surveys in connection with the 
then current railway mania. Inthe 1862 Exhibition he exhibited 
several steam engines and also a steam hammer which he had 
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invented. From 1£84 he commenced to act professionally as 
adviser and expert in law cases connected with patents and 
machinery, and about this time he wrote a treatise on practical 
mechanics and the steam engine, which formed part of Orr's circle 
of the Sciences. In 1867 he gave up his engineering business at 
Lambeth and ttarted as consulting engineer and patent agent in 
Great George Street, Westminster. In conjunction with Mr. R. 
Ricbardson, C. E., be prepared plans for a canal to bring a supply of 
sea water to London snd for the formation of a light overhead rail- 
way from Islington to the City. For some time he took the leading 
part in an institute called the Inventors’ Institute, and acted as 
editor of tbe Scientific Review, and as such editor, took a leading 
part in the controversy between Prof. Wheatstone and W. Fother- 
gill Cocke as to who really invented the electric telegraph, and it is 
believed that, in consequence of his endeavours, Cooke also 
received the honour of knighthood. In the year 1571 he joined 
Mr. Abel (brother of the late Sir Frederick Abel) in partnerskip as 
consulting engineers and patent agents, in which business 
he took a very active part until a fortnight before hia deatb. 
For many years he was employed as an expert in most cases of 
patent litigation, and among the prircipal cases may be mentioned 
the Telephone actiona, the Otto Gas Engine actions, the Westing- 
house Brake actions, Railway Signalling actions, and the Welsbach 
Gas Lighting actions. In tre year 1882 the Institute of Patent 
Agents was formed, when he was elected vice-president, and the 
succeeding year was elected president, and devoted a considerable 
time to the successful formation of this Institute, ard the obtainirg 
of its Royal Charter. He was also a member of the Institution of 
Civil Engineers, of the Institution of Mechanical Engineers, and 
of the Royal Institution. 


Automobiles in War Service.—Cassier's Magazine 
prints an article on this important subject from the pen of 
Brigadier-General Macdonald. From this article the layman may 
get a glimpse of the enormous importance of transport in war. A 
large army, especially if it employs horse transport, has enormous 
bagzage trains. If horses were eliminated, a bap gage train would 
not exceed a third of its present lergth. Not merely in bulk is the 
train less, but its speed is greater, fully double that of au animal- 
drawn train. Traction ereires cannot be cruelly treated, 
and though South Africa was full of enteric-breeding dead 
aniwals, there was no dead engine. An instance from 
the General's own experierce is that of a line of steam traction 
from Pretoria to Rustenbrrg required to carry 130 tons of food per 
week to two columns 20 or 30 miles west of Pretoris. Of that load 
about 30 tons were for men and 100 tons were for animals, and in 
place of the latter about 8 tons of fuel would bave sufficed. All heavy 
things could be carried by self-propelled steam or oil vehicles. We 
presume even the mess piano could be so carried. The General 
prefers oil to steam, berause steam is visible so far away, and, more- 
over, water is pot always sufliciently available for steam work. 
Lord Roberts always rent for traction engines to move heavy guns 
into position. In South Africa it always proved that where the 
British cculd move away from the line of railway the Boers were 
forced to retreat promptly or were disastrously outtlar ked. War 
brings into prominence all the bad qualities of animal traction, and 
there can be no doubt that the cruelties to animals are abnormally 
aud unavoidably magnified to a distressing degree, with an even 
worse result to the men. The moral drawn is that mecbanical 
traction is practically a necessity. 


The Steam Turbine.—At the Walker Engineering 
Laboratories of University College, Liverpool, on Tuesday last 
week, Prof. Hele-Shaw delivered an address on Steam Turbines,” 
sketching their history and development. In seconding a vote of 
thanks to the Professor, Mr. Shield (formerly chairman of the 
Walker Engineerirg Laboratories Committee), according to the 
Times repert, said he had orly just returred from the Continent, 
were steam turbires excited deep and universal attention. There 
was scarcely a steam engine maker who was not seriously consider- 
irg that question, and what bad brought about that state of things 
was the fact that in all recent tenders of any importance for elec- 
tricel plant steam turbine makers had rot only tendered below the 
price of the best makers of reciprocating engines, but had guaranteed 
an economy which tre makers of reciprocating engines could not 
possibly get. In Paris wonderful results were being achieved, and 
the makers were workirg in a way which he thought would render 
the adoption of turbines easier than at present, because, by the 
expedient of having each separate ring of guide blades and vanes 
encased in a feparate chamber, less accuracy of fitting was neces- 
rary, a8 the steam was compelled, after escaping into its own 
chamber, to pass into the next chamber and there do the work. 
This, he thought, would greatly reduce the cost of turbines, and 
pessibly bring about their univerral adoption. 


Personal.—It is announced that Mr. C. S. Drummond 
has resigned his seat at the board of tbe British Electric Traction 
Co, owing to bis having accepted the chairmanship of two 
Americen comparies, necessitating his frequert absence from 
England. l 

Mr. T. Coast, cFargeman of electiical fitters at H M. Dockyard, 
Cbatham, has been appointed in+fectcr at Malta Dockyard. 

Mr. F. R. Markham, who is leavirg the Arc Works, Chelmsford 
(Messrs. Crompton & Co, Lid.) where for 11 years be bas had 
charge of the test departwent, har been presented by the staff with 
a silver ipkstand, pair of field gla:ses, and an illuminated address. 
Mr. Markbam is leaving to join tre new business at Walthamstow 
of Mesers. Bray, Markham & Priess. 


8 


The New Technical Institute at Manchester.— At 
the opening of this great Institution last week, the Lord Mayor, in 


a brief address, mentioned tbe fact that Manchester was the second 


borough in England to take advantage of the Technical Instruction 
Act. It did this before anything was heard of the “ whisky 
money,” having levied arate for the purpose. The City Council 
bad always supported the effcrts of the Committee most generously, 
It had given them everything asked for, and any credit attaching 
to the foundation of the ecbool must be ehared by the Corporation 
as a whole. i 

Mr. Balfour, in Lis address, spoke «f the Manchester Techno- 
logical School as the greatest fruit of municipal enterprise in this 
country, and thovgh he could have no adequate idea, from hig 
present virit, of all that it was capable of doing for the industries 
of Lancashire, still nobody could go over the building, observe its 
equipment, study, even in the most cursory manner, the care that 
had been devoted to it, without feeling thrt the Corporation had 
tet a great example worthy of the place the city held in Lancashire 
and in Great Britain. He recalled with pride the fact tbat he was 
a member of the Administration which, in 1889, formed the first 
Technical Instruction Act. The great building in which they were 
asse mbled wasan outward and visible sign of that awakening which bad 
come over our people in view of the ever-cbangirg conditions cf 
international industry. There was a time when we could fiatter 
ourselves, without any undue egotism, that not onlv were we first 
among irdustrial netions, but that the rest were nowhere, That 
time had passed, never to return; and he was far from uttering any 
selfish complaints regarding the charged conditions, which were, 
indeed, inevitable. The growth of the world's wealth must be a 
benefit to every part of the world, and all we had to do was to bear 
our stare in the great industria] development. But there has also 
been another change—a charge from the pre-scientific to the 
scientific stage of industry. When England obtained its manu- 
facturing moropoly the relation between science and industry was 
of the fecblest character. The intimate correlation between the 
discoveries of the laboratory and the processes of the workshop 
was not in existence; herce it happened that, in seme 
branches of work, we were behind our neighbours, who, 
in this respect, though net in many others, bad proved themselves 
more apt to learn that lesson than we bad curselves. Foreign 
nations had grasped more firmly than we had the great truth, on 
which Fc insisted, that, in order to profit by a scientitic training— 
to turn the learning acquired to purposes of original discovery— 
a pupil must come thor ugt ly prepared, anxious and ready to learn. 
He must have a sound preliminary training in the ordinary branches 
of education. Much, however, depended on the manufacturers. It 
was quite useless to turn out highly trained and capable students if 
there were no employers for them. He did not know whether in 
Germany, for instance, this had not been overdone. It would be 
impossible— speaking from what be knew of a few years ago—to 
go into any German manufacturing establishment, electrical, 
chemical, or other, without finding a proportion of scientifically 
trained assistants enormcuely in excess cf an: thing that was commonly 
thought necessary in this country. True treory and true practice 
cculd 1 ever be divorced without loss to both. In the changed and 
ever-changing conditions of our time we should imitate the best 
qualities of our fcre'athers—their energy, their anxiety to take the 
bert the world had to give—and their institutions, like the Man- 
chester Municipal Schcol, would bear for that city and the country at 
large, all the fruit of which they were capable. 

On the motion cf the Earl of Derby, a vote of tbanks was given to 
Mr. Balfour for his address. | 

Several other speeches followed ; and in the evering a conver- 
fazione was held in the new ‘chool building. The various depart- 
ments were thrown open and experiments were conducted by tre 
Profersors in the electricity, engineerirg and chemical laboratories 


The Italian Electro - Technical Association.— We 
have received a copy of the programme of the general meeting of 
the Italian Electro-Technical Associ- tion (Asrociszione Elettre- 
tecnica Italiana) which is to be held in Turin irom tbe 31st inst., 
to November 3rd. The papers to be read on Friday, the 31st inst. 
include one by Prof. Angelo Banti on “The Behaviour of Rotary 
Converters in Electric Traction Installations with Stationary Ac: 
cumulators, and one by Signor DomenicoCivitaon “ Electric Traction 
on Railways.’ Prof. Guido Grassi will give two papers :— One on 
“Dynamo and Alternator Calculations,” and one on "Some Pro- 
perties of Transformers.” On the same day the Committee on 
Units of Measurement will present a report. On Saturday the 
lst prox. Signor Giovanni Giorgi. is to present a paper on The 
Basis of tbe Theory of Electrical Intensities,” and another on 
"The Action of the Rubmkorff Coil,“ while Signor Ciaretti will 
deal with the subject of "Tbe Electrolytical Puritication of Beet 
Sugar," and Signor Secondo Sacerdote with Variations of Current 
and their Applications.” Sunday, November 2nd, and Monday, 
November 3rd will be devoted to a visit to the Exbibition of 


Modern Decorative Art, in Turin, and toa number cf electric 
power plants in the diatrict. 


Appointments Vacant.— Ilford U.D.C. requires a 
general ard traffic manager for the trams at £250; an assistant is 
wanted at Falkirk at £100; a resident engineer is wanted fot 
Hastings at £300. See “Official Notices " to-day. 

M 


Tube Railways.— The Tube Railway Committee 


resumed its sittings on Tuesday, when it was announced that the ' 


Londen United Electric Railways Scheme bad been withdrawn. 
Our account of the proceedings will appear in our next issue. 
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The M. E. S. and Marylebone Arbitration.— The 
arbitration proceedings in this matter were resumed on Monday 
last. Our report is held over until next week. 


For Sale. — On November 3rd, Messrs. P. Huddleston 
and Co. will sell by auction at Manchester a quantity of electrical 
plant (Moon, Loughlin & Co. in liquidation), cf which details 
appear in our adve? tirement pages tc-day. 


Electricity in Agriculture: An Austrian installa- 
tion.—The Zeitschrift für Elccktrotechniker for August 31st con- 
tained an illustrated description by Herr Roth of an Austrian farm 
whereon electricity is employed for ploughing end aleo for 
driving a pump and an agricultural machine, and we find a brief 
account thereof in the Z/cetrical World's excellent digest, The 
pump and agricultural macbine are only working at long intervals, 
and they are therefore placed on the lighting circuit, but for plough- 
ing a separate circuit is used. There is a &mall water-power avail- 
able, giving 500 litres yer second at a height of 8 metres; a 4C-H.P. 
turbine is ured, running at 275 r.p.m. To improve the uniformity 
of revolution, a 1,000-kg. fly- wheel is mounted on the shaft of the 
turbine. With the turbine are connected two sets, each consisting 
of two electric machines. The larger set is a €&-Kw., 2, 100, volt, 
three-phase alternator and a 4C-kw., 110-volt, direct-current dynamo, 
while the smaller set is a 10 x w., 2,100-volt, three-phase alternator 
and an 1!-kw., 110-volt, direct-current dynamo. There is also a 
battery of accumulators of 60 cells, giving 987 ampere-hours in 


seven hours. Tbe 65-kw tbree-pbase macbiue gives the current 


for ploughing, the 10-Kw. three-phase machine for lighting. While 
current is used for plcughing, the 65-Kw. three-phase macbine is 
coupled with the 40-xw. direct-current machine, and the latter is 
connected with the storege battery. As long as the whole power is 
not required for ploughing, the battery is charged from the direct- 
current machine. When more power 18 required fcr ploughing than 
the turbire can give, the battery drives the direct-current machine, 
which then rurs as a motor and supports the turbine. If during 
pleughirg current is required for lighting? the smaller machine ret 
is used, which, however, is then disconnected from the turbine, in 
order to avoid fluctuations of the light, due to sudden changes of 
the ploughing load; the 11-Kw. direct-current machine is then 
driven as a motor from the battery, and drives the 10 kw. three - 
phase machine, which gives the lighting current. When the 
ploughing is finished, the 10. Kw. three-phase machine and either 
of the two direct-current machines are driven by the turbine; the 
former gives the current for lighting, the latter for charging the 
battery. For plougbiug the following system is used :—At one side 
of the field is placed the car with the moter, which drives a tteel 
rope along which the plovgh is runnirg. The speed can be reduced 
to 10 per cent. of full speed by means of a regulating resistance. 
The steel rope runs from the car with the motor to ar other car at 
the other side of the field and back. The progress from one furrow 
to the next takes place nearly automatically by means of only two 
switches. The installation is said to work very satisfactorily. 


4 Third-Rail Problem.—“ It is very curious that a 
tunnel third-rail contact carrying a heavy current requires to be 
ured under heavy electric load, in order to operate sparkles:ly. 
Such is tbe undoubted fact. A tbird-rail unused for 48 hours 
sparks and sputtera for the first few trips, and then settles down to 
satisfactory operation. T is would naturally be acccunted for by 
the presumption tbat rust and foreign material bad accumulated 
and were thus removed, and even if the rail appeared bright, at the 
beginning of the experiment, one would be still inclined to adhere 
to this idea. A thirc-rail engineer, however, contributes this piece 
of information, which certainly gives rise to tome further specula- 
tien: A tunnel is equipped with two tracks and two third-raile. 
Regular service demands tbat the locomotives pull heavy trains over 
oue track and return light over the other. Both third rails 
obviourly get equal mechanical clearing. In fact, they look clean 
and exactly slike, yet when, through some exigercy of traffic, the 
loccmotive is required to pull a load cver tbe tracks on which it 
commonly operates light, the attempt is accon panied by mort 
formidable sparks and arcs which do not cease til: repeated heavy 
Iripa have been made. It ig not a matter «f sbces, because the 
locomotive in question has ample opportunity, in its regular work, 
to ute all of its shoes under heavy loud. This would seem to 
Indicate tome curious virtue imparted to the thir¢-rail by tre Leavy 
curreut-carrying shoe ard not by an idle thoe. Simple inspection 
does not suffice to explain the phenomenon, and complex investiga- 
tion is yet to be heard from."— Strect Railway Journal, Chicago. 


THE CENTRAL STATION ENGINEER. 


— — 


Tag Heywood T.C. bas appointed Mr. J. Stott as resident elec- 
trical engineer, in succession to Mr. W. S. Johntton. 

Tbe ttaff at the Plymouth Corporation electricity works on 
October 15th presented a number of books to Mr. T. R. Stsncombe, 
who is leaving to take vp tbe position «f charge ergineer at 
Wimbledon, 

On Tresc ay, October 14th, a smoking concert was held by tke 
“aff and employés of the Paisley Electricity Works, Mr. S. H. 
Raopzs, chief assistant engineer, being in the chair. During the 
tvening a marble timepiece was presented to Mr. J. M. BARBOUB, 
chief clerk, on the occasion of his marriage. 


NEW COMPANIES REGISTERED. 


Siemens Electric Appliances, Ltd. (75.102).—This company 
wss registered on October 18th, with a capital of £25,000 in £100 shares, to carry 
on the business of manufacturers of and dealersin electrical goods, appliances 
fittings, apparatus, engines, plant, machinery, tools, materials and things 
eloctricans, engineers, manufacturers, contractors, suppliers of electricity fo 
licht, heat, motive power and otber purposos, manufacturers of cables, wires 
lines, accumulators, lamps, fittings and accessories, kc. The first subscribers 
(each with one share) are:—G. von Chauvin, 12, Queen Anne's Gate, S.W. 
telegraph engineer; F. A. Spiecker, Meine Westrasse, 22, Berlin, merchant 
J. J. Pasten, Inglewood, Sutton, Surrey, telegraph engineer; A. Sabine 
trasmead, Dulwich, secretary; A. M. Hicks, 12, Belmont Road, Wallington, | 
Surrey, clerk ; A. Straube, Fern Bank, East Heath Road, Hampstead, tele graph 
engineer: A. Siemens, Coombe House, Kingston-on-Thames, and T, Lawrence, 
16, Duncan Road, Richmond, clerk. No inital public issue. The number of 
directors is not to be Jess than two nor more than tive: the first are G. von 
Chauvin (chairman), F. A. Spiecker, Dr. W. Howe and PE J. Easton; qualitica- 
tion, £1,000. 


Electromobile Co., Ltd. (75,139).— Tbis company was regis- 
tered on October 17th, with acapital of £50,000 in £1 shares (5,000 deferred) to 
manufacture or cause to be manufactured, buy, hire, sell, let on hire and deal in 
motor cars ard motor carriages and their components, fittings and accessories, 
to carry on the business of automobile, store and garage keepers, suppliers of 
electricity and motive power, &c., and to adopt agreements (D with the British 
Electromobile Co., Ltd.; (2) with the Gloucester Railway Carriage and Wagon 
Co., Ltd.: (8) with Greenwood & Hatley, Ltd.; (4) with T. G. Chambers; and (5 
and 6) with T. H. Weguelin and li. Schenk. The first subscribers are: T. G. 
Weguelin, Bartholomew House, Bartholomew Lane, E.C., with 250 shares; E. 
Schenk, 20. Victoria Street, S.W., chairman of Crystal Palace Co.. with 250 
shares; T. G. Chambers, 4, Bloomsbury Place, W.C., engineer, with 250 Shares; 
G. Wilson, Arrandale, Adamerill Road. Sydenham, S. E., clerk, with l share; 
L.Bulliel, Bartholomew House, Bartholomew Lane, E.C., stockbroker, with 1 
share; H. Carr, 9, Cambridge Street, Hyde Park, W., clerk, with 1 share ; and 
A. Smith, 77, Gascony Avenue, West Hampstead, clerk, with Ishare. Minimum 
cash subscription 10,600 ordinarythares. ‘The first directors are H'. H. Weguelin, 
E. Scbenk send T. G. Chembere, managing director; qualification, 2750 
ordinary shares; remuneration (except managing director) as fixed by tbe com- 
pany. Registered office, 4, Bloomsbury Place, W.C. 


Electric Traction Insurance Association, Ltd. (75.138). — 
This company was registered on October 17th, with 100 members, each liable 
for £l in the event of winding-up, to insure on the mutual prir ciple against 
claims, Jo-ses and damages in respect of accidents caused by electrie tramears 
or tram ways in which members of the company are interested, and to carry on 
(as & separate business) insurance on the mutual principle against claims and 
losses arising under common law, or under the Employers! Livhility Act, 1880, 
the Work men's Compensation Act, J597, or other Acts in respect of fatal or 
other accidents to persons employed in connection with electric tramways. 
The first subscribers are :— P. G. H. Carvil, 29, Morpeh Mansions, S.W., 
barrister; H. I. Jeafferron, Lloyd's, E.C., underwriter; W. Higgins, 5, King's 
Bench Walk, Temple, E.C., barrister; C. G. Hentsch, Lloyd's, E.C., under- 
writer; J. F. Albright, Oldbury, nesr Birmingbam, civil engineer: G. T. 
Bredrick, Lloyd's, E.C., underwriter; and A. W. Jchanning. Sutolk Houte, 
Cannon Street, E.C., secretary. The subscribers are to appoint the first 
directors; remuneration, £120 each per annum and £:C0 for the chairman, 


Burmah Electric Tramways and Lighting Co., Ltd. (75,090). 
— This company was registered on Octcber llth, with acapital of £200 €00 in £5 
thares, to constiuct, equip and work as owners, lesseer, Inanavers and con- 
tractors, any tran ways, light railways, or ctFer rend or ways, to generate, 
supply, uti se and distribute electric or other power for locomotion, for the 
working of plant or machinery, for heating or lighting, for telegraphic or 
telepronic purpores or ott erwise, and to undertake any other business which 
can be conveniently carried cn in connection with the abcve. The first sub- 
scribers (each with one share) are:—C. R. Webb, Worcester House, Walbrook, 
E.C., chartered a^courtant; P. Phipps, 22, Selby Road, Arerley, S.E., gentle- 
man; N. W. Leathers, 9, Christchurch Road, Crouch End, N., cleik; H, E. 
Sherreard, 813, Finchley Road, S. Hampstead, N. W., clerk; I.. A. Baddley, 
Whitehall, Chingford, chartered accountant; W.R. Elston, Worcester House, 
Walbrook, secretary; and W. J. Simpson, 25, F laine Grove, Gospel Cak, N.W., 
clerk. Minimum cash subscription, 100 shares; the number of directors is not 
to be less than three ner more than five; tbe first are H. C. Morgan. 20. Sussex 
Mansions, S. Kensington, S. W.; C. B. Pritchard, 2, Charles Streit. Mayfair, 
S. W.; F. C. Kennedy, 15, St. Vircent Street, Glasgow; D. C. Elis. 36, Basing- 
hall Steet, E.C.; and H. B. Kinders'ey, 8, Stone Buildings, Lincoln's Inn, 
W. C.; qualification, £100; remunerstion, £150 each per annum (chairmen £300, 
vice-chairman £200). Registered oflice, Worcester House, Walbrook, E.C. 


Accumulator and Motor Construction Co., Ltd. (75,134).— 
This compary wes registered on October 17th, witha capital of £1,000 in £1 
shares, to carry on the business of electricians, engineers, arufacturers of and 
dealers in motors and accumulators of all kinds, supp liers of electricity for 
light, heat, power and other purposes, &c. The first subsciibers (each with 
one share) age: F. Godelmanr, 48, Parliament Hill, Hampstead, general 
merchant; G. H. Mackay, 48, Parliement Hi), Hampstead, manufacturers“ 
agent; W. Norris, 38, Ccmpton Road, Highbury, N., general agent; R. Taylor, 
282, High Holborn, W.C., surveyor; D. W. Drummond, 45, Parliament Street, 
S. W., solicitor; Miss M. Drummond. 23, Grove Terrace, Highgate Read, N. W.; 
and J. K. Mackay, 48, Farliament Hill, Hampstead, X. W., secretary. No 
initial public issue. The number of cirectors is not to be less than two nor 
more than three; the first are F. Godclmann and J. K. Mackay. Registered 
office, 282, High Holborn, W. C. 


U 


» CITY NOTES. 


Edmundson's Electricity Corporation, Ltd. 


AN extrac rdinary general meetirg was keld on Thursday, last week, 
at the (ffices, Broad Sanctuary Cl ambere, Westminster, to consider 
resolutions for increasing the capital. l 
Mr. F. E. GRIPPER p'esidcd, and, in explaining the reasons for 
adding to tbe capital, eaid, according to a report in the Tims, that 
their principal bu:incss wes really that of an electric supply com- 
pany, and they now bad 20 central stations workirg in which they 
had the controlling interest. Additions had to be made, from time 
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totime, to the generating machinery, as well as extensions to the 
maine, in order to meet the growing demanda of customers. It was 
to provide for such extensions that further money was wanted, and 
it would be profitably employed in carrying out such work. The 
directors were well satisfied with the progress which was being made 
at the various stations. The policy of the board was to retain the 
company’s investments in these undertakings until they had been 
thoroughly developed and had reached their full value. This, of 
course, called for large funds, but the policy was undoubtedly the 
right one. Already many of their investments could be realised at 
a considerable profit, but it was expected that they would become 
much more valuable within a comparatively short time. It was nct 
intended to issue more than £100,000 of the new capital at present. 
The balance would be retained for issue as and when required. He 
then moved resolutions for increasirg the capital to £€09,000 by the 
creation of 40,000 new shares of £5 each, and authorising the board 
to issue preference or ordinary shares, as they might think fit, 
subject to the condition that the aggregate amount in nominal value 
of the whole of the preference shares cf the company for the time 
being should never exceed the aggregate amount in nominal valve 
of the ordinary shares issued. 

Mr. W. R. Davirs, in eeconding the resolutions, said that the 
proposed additions to the central stations would be very profitable, 
and the new capital would certainly be advantagcous to the under- 
taking as a whole. 

The resolutions were carried unanimously 


Richardsons. Westgarth & Co. 


TRE report for the year ended August 25th last, states that the 
profite, after fully providing for maintenance of plant, amount to 
£93,961, to which bas to be added the balance brought forward, 
£7,062—4101,023—out of which there has been appropriated for 
various purposes £414,679, leaving a balance unappropriated of 
456,344, which the directors recommend should be dealt with as 
follows :—Dividend on preference shares at 6 per cent. per annum 
from May ist to August 25th, 1902, accrued, £6,653 ; dividend on 
ordinary shares at 6 per cent. per annum for half-year ended 
August 25th, 1902, £10,500; ret aside for depreciation, £15,000 ; 
carried to reserve account, £10,000; written off preliminary ex- 
penses, £3,576 ; carried forward, £10,615. 


Electrolytic Alkali Co. 


Tr: report for the year ended August 31st last, to be presented to 
the meeting in Middlewich on the 30th inst., states that the net 
profit for the ycar, after expenditurc in keeping the plant, machinery 
and tools in a state of efficiency, allowing for depreciation and inte- 
rest on calls paid in advance, but without providing for directors’ 
remuneration, is £6,420. To this has to be added the amount 
brought forward from the last account, £1,242, making an available 
balance of £7,6€2. The directors propose that this amount be 
applied in paying the cumulative dividend on amounts called up on 
thc preference sbares issued to date, calculated from the several 
dates of payment of instalments, to August 31et last. This will 
absorb £7,331, and leave £331 to be carried forward to the next 
account. There are now two units of plant in operation, and both 
arc working satisfactorily. The second unit was, however, only 
started early in August last, so that one unit has practically earned 
the whole of the preference dividend. During the year 100,000 
additional shares (50,000 of each class) were offered for public sub- 
scription, and the whole of there were applied for and duly allotted. 
The preference sbares were considerably over-subscribed. The 
process continues to work well, and the excellence of the products 
commands a ready market for them. The demand for the com- 
pavy’s make of bleaching powder is very good, and the present 
plant is taxed to its utmost capacity. The requirements cf the 
company bave necessitated the provision of more convenient offices, 
and these are now in course of erection. 


Western Telegraph Co, Utd.—The directors have, 
after transferring £30,000 to the general reserve fund, and £2,000 
to the muintenance-ships' reserve fund, decided to recommend a 
final dividend of 3s. per share, making with previous distributions 
a total dividend of 6 per cent. for the year ended June 30th, 1902, 
and also ihe payment of a bonus of 2s.per share, both free of 
income-iax. The balance of the account is carried forward. For 
the purpose df paying the above dividend and bonus on the 30th 
inst, the register of trarsfers will be closed from October 22nd to 
29th, both days inclusive. 


Stock Exchange Notiees.— Applications have been 
made to the Committee to appoint a epecial settling day in Calcutta 
Electric Supply Corporation, Ltd., further issue of 20,000 shares 
of £5 each; and to allow the following to be quoted in the Official 
List:—Colombo Electric Tramways and Lighting Co, Ltd., 
£190,000 5 per cent. first mortgage debenture stock, 


Oriental Telephone and Electric Co.—The directors 
pave declared an interim dividend of 24 per cent. on the paid-up 
capital. The warrants will be posted on 31ét inst. 


Globe Telegraph and Trust Co.— The directors 
nnounce a quarterly interim dividend of 1s. 9d. per share on the 
rdinary shares. 
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STOCKS AND SHARES. 


Wednesday Evening. 

Potitics continue to lead finance by the hand, and prices waited 
during the early part of the week upon Mr. Chamberlain's post. 
poned statement in reference to the taxation of the new Colonics 
aud to the coming Loan. More interest was taken in this pro. 
nouncement than in the Royal Progress, and it is well for markets, 
investment and speculative alike, that the uncertainty is terminated 
by & statement of the Government's intentions 

Business in electric descriptions continues good, and in comparison 
with the inanimation prevailing in other departments of the Stock 
Exchange, there is little to grumble at. Of course the comparative 
dulness of Consols and gilt-edged securities generally does affect 
such a purely investment market, as is that for Electrical Supply 
shares, to a certain degree. Fluctuations are infrequent, but there 
are more changes to be found in the telegraph section. The 
railway department commands a fair share of business, and traction 
enterprises remain in good favour. 

Thanks to the battle of the Tube" promoters before Sir Lewis 
Melver's Committee, Metropolitan and Metropolitan District stocks 
have moved up sharply, the market arguing that the withdrawal of 
the London United Railways Bill should leave the ground clearer 
for the two Sewer companies. Districts advanced to 383, Metro- 
politan Consolidated to 837, but of the Tube securities only Central 
London Deferred shared ia the movement, It is a somewhat re- 
markable thing that, packed as the Central London trains are in 
the morning, the District Co. also manages to fill its carriages to 
overflowing, and between certain hours in the morning it is difficult. 
to get a seat except at a station near the commencement of the 
journey. Waterloo and City stock is better upon the changes in the 
directorate of the London and South-Western, referred to here last 
week. The improvement, however, does not go further thana 
point. Great Northern and City Preferred “A” shares are £5 
middle, and judging from the look of the preparations at Finsbury 


Park station, the time for opening the line should not be delayed 
many months now. 


London United Tramways issues are all the same prices as quoted 
last weck, nor has any change occurred in British Electric Traction 
shares, the Times and tbe Daily News controversy notwithstanding. 
Calcutta Tramways Ordinary shares are receiving a good deal of 
attention just now, the price being about 71, while the Preference 
are 44, and the 44 per cent. First Debenture stock 1084. Buenos 
Ayres and Belgrano Second Debenture changes hands in the neigh- 
bourhood of par, but the company's other varieties are somewhat 
neglected. Anglo-Argentines keep hard at 44, and Barcelona Trams 
are 10. South London Electric Supply shares hardened } upon the 
company’s report that it has sold 110,000 more units during the first 
nine months of this year than it did iu the corresponding period of 
1901, and the gross revenue is £2,300 better. Ci'y of London 
Ordinary and Preference have also improved, the extent of the rise 
being 10s. in each case, while the Second Debenture stock is up 1 
per cent. This security was specially singled out for suggestion a9 
likely to be an improving investment some months ago, when the 
price was about par; it seems quite good enough to hold at its 
present level, and will probably score another quiet advance. 
County of London D2benture is the turn easier. 

No change bas taken place in Globe Telegraph and Trust upon 
the declaration of the usual quarterly dividend on both classes of 
sbares, but the Preference are in demand on behalt of investors, and 
seem likely to go better when the present tyranny of the money 
market is overpast. Most of the changes produced in the Telegraph 
section are by reason of the marking of prices er dividend on the 
last account day, October 15th. In the majority of cases the deduc- 
tion has been nearly orfully recovered. Eastern Extension shares, 
for instance, show no trace of having lost 2s. 6d. for dividend: 
Anglo-American Telegraph Ordinary stock is also unchanged, and 
the “ B" is better, allowing for the 14 per cent, deducted. West 
Coast of America shares are quoted nothing to 5s. 

National Telephone Deferred stock exhibits a better tone, otber- 
wise Telephone descriptions are unaltered. Telegraph Con- 
structions bave fallen £1,and Brush Ordinary are again | off, 
Electric Construction Preference being lower to the gawe extent. 
The Electrolytic Alkali directors have a balance of £7,062 to deal 
with, and propose to pay 7 per cent. on the Preference shares, the 
price of which is about 1, while the Ordinary are an eighth 


lower. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Business done 


: Closin Closing 
Present | ‘NAME. or | Dividends for the last | Qy 8 Gaotationa piat enge 
a 8 ee Oct. 15th. | Oct. 22nd 1 
+ 
1899. | 1900. | 1901. Highest Lowest. 
67,100 | African Direct Telegraph, 4% Debs. 100 on z Sa 98 —102 98 —102 e vs 
95,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25, 000 10 " i EN 43 31— 4i T 
119,700: Do. do. 5% Debs., Nos. 1 to 1,250 Red. .. | 100 15 es 852 70 — 80 70 — 80 f 
788,40 | Anglo-American Telegraph . aoa... | Stock | 78/6 33% | 6ls. 48 — 51 48 — 51 xd | 50 
8,105,580 | Do. do. do. 6 r4 Pref. NS vx Stock | 6 96 6% 6% 92 — 91 91 — 98 a 4 
9,105,580 Do. do. do. Deferred u Stock | £1 7s. 58. % 28. cm 12 9 — 8 TER 3 
4, Chili Telephone, Nos. 1 to 44,000 ..  .. 5 4% | 5% | 5% 4 31— 4 T P 
13,333,900% | Commercial Cable $100 8% % | 8% | 160 —170 160 —170 xa | .. is 
1,841,209 Do. do. Sterling 500 year 4 4 % Deb. Btock Red. Stock $5 a " 94 — 96 — 96 96 944 
| me 0% Pref. . %%% aaa is 14 Je 
? e ee oe oe ee ee . m ee on ee 4 ips k —: oe " 
12,981 | Direct Spanish e a Du pd: T - E is : 4 96 4% 4% a 3 x a 3 85 T 
6,000 0. 10 um. e "an oe . ae ae oe oe TUS X = 3 ° 
60,7101 Direct United States Cable 20 JA 31% | 34% 104— 11 104— 11 xd 104 i 
96.800 | Direct West Indſa Cable, 44% Reg. Deb., within Nos. 1 to 1, 200, Red. 100 a 2s 35 100 — 103 100 — 103 i 3 
4,000,000 | Eastern Telegraph, Ord. Stock „ Stock | 7% | 7% | 7% 125 —130 124 —129 xd 127 n 
T 294645 Do. da Mort. La ee Red. ere " 106 105 100 109 100 106 
1, , 0 oa * » os - tt PX $ I. o p 
300,000 | Eastern Extension, e and China Telegraph "um 10 7 96 7 96 7 9 12 — 1 12 — 194 xd 12 5, 12, 
320,0001 Deb. Stock Stock gs D P 107 —110 107 —110 
300,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 3, 000, red. 1909 | 100 5196 sa - 99 —102 99 —102 
200,000! Do. do. 4 % Reg. Mort. Debs. (Mauritius 8 Sub. ) 1 to 8,000 25 «s " ja 101 —101 % 101 - 104 % se 95 
180,227 | Globe Telegraph and Trust ; T 10 54 54% 54% 4— 10 34 — 10 135 1 
180,042 Do. do. 6 % Pref.  . ; 10 | .. P a 134— 1 13)— 14 18 
150,000 Great Northern Telegraph, 0 Copenhagen : 10 123% |15% | 15% 27 — 28 27 — 28 6 
70,000 { Halifax and Bermudas Cable, 44 % Ist Mort. werbe hel l 100 D . 100 —108 100 —-108 
17,000 | Indo-European Telegraph ; 25 10% |10% |10% 88 — 42 88 — 12 . i5 
100,0001 ondon Platino-Brazilian Telegraph, 6 y^ Debs. p a .. | 100 m 85 ia 101 —105 101 —105 - 
72,680 ontevideo Telephone, Ltd., Ord. Nos. 1 to 72,680 T " 1 2496 55 : +- 2 4 m 
86,492 Do. do. 5 % Pref., ee 1 to 86,492 $4 is 1 T. v 2" — 1 1 zi a 
1,983,333 National Telephone, Pref. Stock .. 925 .. | 100 5 5 60 5 96 93 — p 2 — = 5 
1,966,667 Do. do. Def. Stock " 100 s 64 xd 55 — i 1 — 5 135 is 
15,000 Do. do. 6 % Cum. Ist Pref... i 85 si m 10 6 96 6 % 6 9$ 12 -l 14 - 
15,000 Do. do. 6 % Cum. 2nd Pref. ES T" 10 6 25 6 g 6 do 11 12 114—- 12 
250,000 Do. do. 5 % Non-cum. 3rd. Pref., 1 to 250, 000 ex sd 5 5 5 X 5% 4$— 5 4 5 5 
2000.00 | Do. do. 33 % Deb. Stock Red. 7 Stock | 34% | 34% | 3% 90 — 99 38 — 99 " 
600,000 Do. do. 4 % Deb. Stock Red. Vs "i 100 bx 4% 4 7 102 —106 02 —106 
171,504 Oriental Telephone and Elec. Nos. 1 to 171,504, fully paid ex ae 1 5% 6 X 6 1— 1 1— 1 zu 
100,000! | Paciflc and European Tel., 4 % Guar. Debe., 1 tol 1,000 i " 100 25 is 7 99 —102 5 i : 
14,899 Reuters e s 8 5% | 5% | 5% en KC 10 E n 
8909 | Submarine Cables Trust v4 ds i 85 .. | Cert. uv «s wh 3 — i 
58,000 | United River Plate Telephone ie 5 7 96 1% 7 3$ Aa 5} } 5t : 
40,000 Do. do. 5 % Cum. Pref., Nos, 1 to 40,000 5 " T 44— 5 44h— 5 ie 
179,947 Do. do. 5% Debs. .. Stock $4 "m 102 —105 102 m os 
15,609 | West African Telegraph, Shares 10 si : ya 4 9 8 
008 | West Coast of Ameme Nos. 1 to 30, 000 and 53, 001 to 53, 008 . 23 E d — Ar E i ; 
150,0001 Do. 4%, Debs., 1tol, 600 guar. by Braz. Sub. Tel. 100 v EA z , 11 13 =e — 5 in jii 
90 | Western Telegraph, Ltd., Nos. 1 to 207,990 T 10 » 7 96 96 1— 123 1— 12} 
75,0001 Do. do. 5% Debs. 2nd series, 1906 a ey xw | 100 : v: ja 102 —105 102 —105 0 P 
400,000 Do. do. 4% Deb. Stock Red. 100 2 99 —102 99 —102 
88,321 | West India and Panama Telegraph. 10 8 196 — 4 — E 
31,563 Do. 'do. do. 6 6% Cum. 1st Pref. 10 kn 855 4 5 4 
4,669 Do. do, do. Cum. 2nd Pref. i 10 3 8 ^ 15 i S E 4 
80,0001 Do. do, do. 5 72 Debs., Nos. 1 to 1, 800 100 100 — . 108 
l! 1 
i nai 5 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
CCC ee ne ee MMC NU eo em ek ae ce Ape ge eo ee 
: | WP 
20,000 | British Aluminium 7 95 Cum. Pref. "T T Hs 10 - 54% T 84— 44 81— 4 = " 
800,000! Do. do. 5%, lst Mort. Deb. Stock Red. T T RE SEN n Vx 995 a i a i z 5 11 is A 
100,000 British Electric Traction = js ^ 1 % 123— 13 12 — T 13s 120 
100,000 Do. do. 6 HP Cum. Pref. 9 0 v ot Sa 1 iM rs 120 K J 
600,0001 Do. do. % Perpetual Debenture Stock toc - iP "e ; j 5- 
100,000 British Insulated Wire ora. ix is T : 20 % 96 % ve et ite 8 » 
100,000 Do. do. 6 % Cum. Pret. ss P4 ET T ‘a vs ins 106 EN ot. J 
50,000 Do. do. 44 ‘x, 1st Mort. Deb. Red.. A e : UE ae 
e E X Cum. Pref... £1 . 6% | | | 16s. t0 1% ; 168. to 1% | l! n 
106,9] | Brush Electrical Engineering, 9 Ord., E 5 Oo. Brel „„ 5 oe : $ $4 E s i | h- it 115 In 
150,000 Do. Non-c ete 1 T 
125,0001 Do. 5 44 V Perp. Deb. Stock BUE i "m £s or =o p^ 95 T 
125,000? - Do. % Perp. 2nd Deb. Stock T in is | 99° 1 16 154— 1 T 
,000 Callender’ s Cable Goustcuction shares m S 5 % o | 0 i A d 03 
40,000 Do, do. de. 5% Cum Pref. € 8 Zo! . 00 — 13 100 —113. * 
90,0001 Do. do. | 44% Ist Mort. Deb. Stoc Stock | 4% | 104 —107 108 —111 M7 | 105) 
1,860,014 Central 19880198 Railway, "pu Stock xs ens. í 2 5 5 10 
ne nS F SM. dois Bene 4% | 105 —108 108 —111 1 
494,999 Do. . do. Def. do. .. $a ie y EE 5 14% 4 | 2 v 1 172 2 
1,990,000 | City and 15 London 79 00 000 pe i4 ss e be 5 4 $ | 81% ae A- 22 2 2 z 
os. 1 
e ne 5 % Ist 1 Reg Debe, 1 to 900 of £100, and | T " 15 | 101 —106 % | 101 —106 % 
, : 901 to o r 
9996] | Edison & Swan United Elec. Light, “ A "' shares, £8 paid, 1 to 99, ain b | 6% 24% poe . if af P m jl ; 
17,139 Do. : do. “A” shares, 01—01 7550 199.. i od 6 % je 4 d T E ; 
844,0231 Do. do. 4 % Deb. Stock Red e es Sm is i eee ee . 
108,000! Do, do. 5% 2nd Deb. Stock Prov. - Certa, ‘all pä. 1 ^ iue 6 3, 6 3; 1 A i = A . 
112,100 | Electric Construction, 1 to 112,100 : % 3 ! 2 15 
31,390 Do. do. l Cum. Pref., 1 to 31 ,890 a eee T "e A T no E 1025 ae 
182,5001 | Do. do. Perp. Ist Mort. Deb. Brock we ps „ 9 ‘ee e i 
E General Etectrie € Co. T j 5 . S ^o 00:304 i-i 
000 2 ue re Es = = " see 
85000 | Henley's (W. T.) Telegraph Works, Ord. 5 8 p^ 4 | rt 20 % 16 — 17 16 — 17 163 163 
4H 050 Bo. do: 4 ort. Deb. Stock Stock |... | .. | AME 109—113 109 —113 M E 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works 2 TES 100 10 % ; 10 9*6 22 99 1055 0 
rod EIS do, e ler Mort. De | WO ez, sig i | | IS 
Tee very Overhead Railway, e 210 wild ; „0 91 . È | a 1 7 iP 
’ i las 
7,500 Darker (Thomas 55.00 o Pda 1 to 7, 8 41 * 6 " . 190 15 jo UM 1 
fRosling & Fynn um. Pre 12 15 % 173% | 20% | 33—41 | 87—40 89) | 33 
87,350 | T h Construction and Maintenance. bu | 
11950 elegraph 155 Deb. Bds., Nos. 1 1 to 1, 1500 Red. 1909 100 iu | ae im = 106 101 101 k " 
510,000 | Waterloo & City Railway, ord. Stock ss | 


JJ ðͤL qe EUR 


l Stock Exchange. 
n . From Bradford Share Dist 


aT f ù1m k 


Consolidated Telephone Construction and Maintenance, vats 
National Electric Pree Wi 


„1. 


t Unless otherwise stated all shares are fully paid. 
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LATEST PROCURABLE QUOTATIONS or SECURITIES NOT OFFICIALLY QUOTED. 


SEED auton and [Hyde Electric (£10 pd.), Ord., 18—14. 


Benk rate of discount 4 per ocnt. (October 2nd. 1909). 


Prei. (£10 pd.), 10—11. 
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SHARE LIST OF ELECTRICAL COMPANIES (continued). —ELECTRICITY SUPPLY COMPANIES. 


Present Stock 


MS Closing Closing Business d 
: NAME. o or Dividends for the Quotations Quotations week ended. 
issue. Share; last three years. Oct. 15th. | ‘Oct And. | Oct. 2nd, 1, 
: | 1899. 1900. ! 1901. MEE Highest. Lowest. 

100.000 | Blackheath and Greenwich Dist. Electric Light, Ord.. 2 1 „ NE v; Ee & à— 1 e| 
100,000 Do. 44% Ist Deb. Stock, Prov. ‘Certs. - 100 ee - 7 105 -- 108 105 —-108 S 
90,000 | Brompton & Kensington Electrie Light Sup., Ord., 1 to 20,000 5 y, 6% 8% He 10% m 103 105, | 
20,000 Do. do 7% Cum. Pref. 5 m c. = 104— 10: 103 ES T 5 
00,000 | Charing Cross and Strand Electricity Supply . 5 US 9 9, | 10% 4 — X 9 — 9j N 9 
70,000 Do. do. do. 4, Cuin. Pref. 5 fe 8 Si 5- 6 5t- 6. 570 z 
40,000 Do. do. City Undertaking "' nos Cum. Pref. 5 4i— 64 4— 51 uL | 
250,000 Do. do. 4% Deb. Stock Re. 100 i d - 105 --107 105 —107 e] 
14,436. | Chelsea Electricity Supply, Ord. vs i 3 5 6 45 54% 4% M- 6 sk 6 doe 
150.0001 Do. do. €, Deb. Stock Rod. WT i .. | Stock " e 7 109 —112 109 —112 ie o s 
70,595 | City of London Electric Lighting, Ord. 40.001 —110,595 Ed As 10 % c 5 * 92 104 10 — lt. - leg 102 
40,000 Do. 6 A Cum. Pref., 1 to 40,000 "E 10 ad. er SH 12i ~ 134 13 — l4 T 
300.0001 Do. 5 5, Deb, Stock, Serip. tiss, at 115) all paid . n = A oi s 123 12 123 — 12 

300.000 Do. 4755 2nd Deb. Stock, Prov. Certs., all paid .. 100 $a - "M 103 -106 104 -107- 29 | 5 
10,000 | County of London & Brush Prov. Electric Lighting, Ord. 1— 40,000. . 10 "6 "o 4% M. 94 HÀ 93 8. 
20,000 Do. do. do. 6 U, Pref., 40,001 —60,000. . 10 % | 6% zs 114 - 12i 11i— 121 „ 
100,000! Do. do. 44%, Deb. Stock, Prov. Certs. (all paid) Red Sa T £s - 111 411 110 113 113 ul 
00,000 | Edmundson's Electric Corporation, Ord. Shares sa x 5 X T 95 T% n 67 61— 67 * | e 
30,000 Do. do. 6 * Con: Pref. . i nx 2 - x 6-- 64 6 — 64 v ; 
140,00 Do. do. 135 lst Mort. Deb. Stock T 100 ee ie pu 107 —110 107 —110 | 
21.000 | Kensington and Knightsbridge Electric, Ord... 24 5 95. [12 % 10 $5 10 — 11 10 — 11 f 
90.000 Do, do. do. 4 %5 De benture Stock .. | Stock ad si e 101 —104 101 —104 bo 
110.000 |, London Electric Supply Corporation, Limited, Ord. .. n E 3 A - e 15 24 , d- 2 Mi. 
49,40 Do. do. do. 6 '5, Pref. 5 * aed - " 44— | 41— 5} MES 
250.0007 Do. do. do. 4 % Ist Mort. Deb. Stock Red | Stocks = 25 s Q0 — 99 96 — 99 a 
100,000 ; Metropolitan Electric Supply, 1 to 8 000 . A 10 € 6 6 % 61", 154-- 164 15à— 164 16 . 13 
20,0001 Do. do. flo lst Mort. Deb, Stoe k " o T 3 A sw d e 110 - 115 110 —115* XE MET 
220,000 Do. do. gin, Mort. Deb. Stock Red .. Stock is zi 99 - 102 99 —102 we 3 
10,852 Notting Hill Electric Lighting . ra ; is 10 u^ T7 95. 6 5 134- Mi 131- 144 8 ne as 
40.000 | St. James’ and Pall Mall Electric Light, Ord. .. 5i 144°, 143 141", 15 16 | 15 — 16 157 13 
20,000 Do, do. do. 7%, Pref. 20.041 to 40,080 5! 7% To Tix ! pH - B 1 94 v 
150,0001 Do. do. do. BAY, Deb. Stock Red... 100) j ; 9s 101 | 98 ---101 — 
12.000 | Smithfield Markets Electric Supply, Ord, z 5 M 2n x 1 2} 9 24 im x 

A (mul Do. do. i Deb. on oe i ae M 100 3. es A "TES 0 - 99 | 80 — 90 m 

65.000 | South London Electricity Supply. Ord... a as Ss vs 5 ms ae € 21 — 3 | 23— 3 js 
110.000 Westminster Electric Supply, Ord. .. bu" eae »s | 5 13 0% 104°% | 104°, 7 5 114 123 | 114 — 124 122 

28,14] Do. do. 5 % Cum, Pref, cee “Spree 8 5 E vu | iratis] 6 — 2. 6 i 6 — GA 68 i 
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! Subject to Founders Shares. “U hehe otherwise stated all shares are e fully paid. 
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MARKET QUOTATIONS, Wednesday, October 22nd. 
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| 
CHEMICALS. &c. his week. | Last Neck. Inc. or Dec. "^ METALS, &c. (continued). This week. Last week. Inc. or Dec. 
a Acid, Hydrochloric du .. per cwt. | 5/- | 5- g Copper Sheet M E .. per ton £67 | 467 | 
a „ Nitric.. is ak e per cut. 22;. SERA ln g „ Rod. .. per ton 467 N 467 i 
a „ Oxalic.. bie 5 e) per ewt. | 2%. 12. e „ (E. lee trolytic) Bars .. per ton £65 £65 
a n — Sulphuric .. me .. perewt. | 5:6 2,0 e " $5 Sheets .. per ton £74 £4 | 
« Ammoniac, Sal x e per cut. 42*- 427 e " 77 Rod e per ton £65 ! £65 i 
a Ammonia, Muriate ic rystal) e ber ton £33 10 | £833 10 e P vs H.C. Wire per Ib. ` 713. Tła. l 
a " A .. per ton £30 £30 f Ebonite Rod wig ve e per Ib. 3;- 3- 
a Ble ‘aching pow de T. 5 .. per ton 44 10 £4 10 f T Sheet ; - S. per lo. 50 ö 5 
a Bisulphide of Carbon ius e per ton £15 £15 n German Silver Wire ay .. per th. );44 142 
a Borax. ila per ton £13 £13 h Gutta-percha fine . 5 .. per Ib. 8˙— i N. 
a Bensole (90 5, 2 .. per gal. Ti- l Ti- h Indin-rubber, Para fine .. .. per Ib. 3/1 to 3% 3/1 to 3721 
a j (50,0 A Pr .. per gal. 56 56 i lron, Charcoal Sheets .. . per ton £18 £18 e 
a Copper Sulphate .. .. „ per ton £19 £19 i „ Pig Cleveland warrants) per ton 5313 53 54 4d. dec. 
a Lead, Nitrate 24 Sa .. perton | £21 £21 i „ Forgings, according to size. per ton From £11 | From £11 
a „ White Sugar = e per ton £31 £3) i „ Scrap, heavy .. per ton 47/6 to 50/- 47,6 to 50;- 
a ,, Peroxide es "t .. per n £21 10 £27 10 i „ Wire, galvanised No. 8 per ton 49 15 49 15 
a Methylated Spirit .. . per gal. 2:6 2/6 z3 i . x cS » g ! £10 176 £1lto 2) 
a Naphtha, Solvent ons, nt 160° C ). per gal. 5 6 5:6 i 8 g Lend. English Ingot EB per tona r to 411 41126 25: 00:066 
a Potash, Bichromate, in easks .. per 1b. 84. 31. , Aa t j Sheet T .. per ton ve ae 
a ES Caustic 475 W. .. per ton £21 £24 - m Man; zanin Wire No. 28 . per lb. | 
a - Bisulphate T .. per ton £35 £35 . sg p Mercury per bot. 2 15 "m 15 
a Shellac T - .. per ewt. 169% 109. oe d. Mica tin original cases) small . per lb, — 3d. to 9d. | 8d, to 9d. 
u Sulphate of Macnesia 27 „ por ton, £4 10 t- 24 1h0h0 a REN " » ne dium per lb. + 1/9 to 2:9 19 00 29 
a Sulphur, Sublimed Flowers . per ton £65 | £6 3 las d M large .. per lb. 88 to 7/8 373 to 7:3 
a e Recovered in .. per ton £5 10 | £5 10 WP p Phosphor Bronze, plain castings per lb. 113d. to 12. 114d. to 1/2 
a " Lump  .. .. perton , £5 £5 i T (0p " rolled bars & rods per lb. 1/- to 1/3 - to 1/3 
a Soda, Caustic (white 70% .. per ton £1015 410 15 p „ strip sheet per lo. From 12 : F rom 1/2 
a, Crystals vá .. ber ton £3 £3 ix o Platinum’ we .. per oz. £4 | £4 
a „  Bichromate, casks. . e per lb. 24d. | 2id, € ^ p Silicium Bronze Wire per Ib, ] 9d. to 1/- , 9d. to 1- | 
` | i Stee , Magnet, aec'd'gtodese' n n per ton £58 £58 
| METALS. &c. uu i 3 " in bars Se From £15 10 ! 
| Wr US ; i 14120 to 411 ' : 
| b Aluminium Ingots, in ton lots .. per ton £148 | eig Tin, Block.. ber ton SU 7 E121 40 4118 10, £2 10 me. 
' b 1 Wire, in ton lots .. per ton £224 £224 E g „ Foil . .. per lo. 1/6 1/6 
b " Sheet, in ton lots .. per ton £191 £191 M n „ Wire, D Nos. 1 to 16 per lb. 1/64 1/64 
p Unbbitt's metal ingots .. per ton 440 to £140 £10 to £140 m | p White Anti-friction Met: als— : 
c Brass (rolled metal 2" to 127 basis per lb. 63d. 61d. An “White Ant” brand : per ton 436 to £60 £36 to 460 
„ Tube (brazed) - .. per lb. gld. | Bhd. ber Í Yurns,2/10s Grey Cotton, on sp ‘Is per lb. Td. 7d. 
i C „ „ tsoliddrawn).. .. Per lb. "id. Td. i j „ Glea. Flax.. .. per Ib. Dz1. pi 
4 c „ Wire, basis.. X: .. per lb. Td. ad. j „ 3 pl 10 lbs. Russinn .. per Ih. 11 0. Ind. 
c Copper Tubes (brazed)... .. per lb. Bid. ; Hil, : j „ 10 Ibs. Russian, single .. per lb. 44d. iid. 
i c „ (solid drawn) .. per lb. 91. 9.1. : E i 55 180 lbs. Jute rove per ton 41 11 4111 
i g Copper Bars (best selected se, DEV LOM s £67 £67 ' - | kZine,Sh't(Vieille Montagne bnd.) ber ton 423 £23 
j duse. “eee e ae, exu. “2 cts oe — - EFA A Wm mue d ut meu EX RR MERIT 5 LA te a han ee 
|. 8 G. , Boor & Co. Sait * i Indic Rubber, G. P. and Teleg. Works ' d Mesure, Morris Asliby, vow 
| ; „The Britis uminium Co., . ; essrs. Jame , . 
: Quotations J € Messrs. ‘Thos, Bolton & Sons., Led. | Quotations ͤ J” Mees P. Ormiston & Sons. 
supplied by | Messrs. F. Wiggins & Sons. supplied by t Messrs. Bolling & Lowe. supplied by 0 Messrs. Johnson, Matthey & Co., Ltd. 
e Messrs. Frederick Smith & Co j Messrs. Walter H. eee ee Co., Ltd. ' p The E Bronze re Company, Lid. 
- -- ofits ias Say NN Sass = po — — 0Xoc———-o- 2 a ned ai S — — — 
| TRAFFIC RECEIPTS. 
b ` A F F iles 
' suu | METER we toane. | Mice Mamita | wee. r 
ee 5 Week — — 
Company, ^ Company. : 3 
d ending | mint, TRO. er Amat. Ino. or This | Last : md ending ont, [MC OF! Ant.] Ene. or This fer. 
deo.“ dec. year. year. 8. "m nt. deo.“ '! deo." jyear. year. 
| s 2 2 e pacem: T | s | 2 lel e 
, É O. (continued )—- : 
i Biackbarn Corp. Trys. .. | Oct. 10 760 | 70 24.20 + 8,521! 123 135 £ Southport . Oct. 10; 231 | + 66 10,684 | + + 3,755 | 
Blackpool and Fleetwood , 18| $6 | + G| 18861]— as) 7 7$ & South Staffordshire. „„ 10 733 — 78 | 81,045 804 214 
| Brisw drin e o 17 4.805 7765 | — — 28 |28 © 5 ps 8 * : 10 | 461 | + 98 19, 41, + +12 ; | 
ritisb Elec. Trac — — aunton.. x 5 — 2 721 aa 
| k Devonport ” 10 408 1176 17,680 + 892 5 5 8 8 Tone ee aie : 10 E + 12, 422 + 1,981 | 3l 
| Dudley—Stonrbridge.. | 10) 748 ' + 76 | 30:90 | + 3,835! 182 | 183 97 Werton-super-Mare..| „ & 172 — 5.19 — 7 
i Gateshead „ 10} $72 | +249 90,993 + 5,551 | 1 of SS Wolverhampton Dist. „ 10 902 | +178, 8, 401 + 5,972! 100 | % 
iM Graveseud— Northfleet | s 10 211 = 2,23 — - A  CenuslLondun Railway! „, 18 | 5,971 | +645 | 102,007 | + 8,906, 6 : 
i Greenock—Pi.Gla-gow | ,, 10 502 | +214 | 20660| 112418, 74 | 74 '$ City and 8. London Ry. „„ 19 8,278 71,202 45,699 | & 154227 4 
5 Hartle pool! » 10 218 — 25 10,516 + 1,119 67 4 Doncaster Corp. Trys. : Sept: 27 — — 15:66! — Ms 
p Kıäderminster .. — ..| se 10 1:0 | + 10 5165]+ 811 44| 44 $ Dover Corporation Oct. 18| 24 | — 14 9.42 4 57, 8 | 8 
| Merthyr .. .. - » 10 198 | — 30 8270|— 1,516; 8 | 8 3 Dublin United Trys. `. 17 4.90 | +604 79,814 | + 1,256 | 46 % 
Middleton e vs | „ 10 237 — B, 15 — 83 — 8 Bast Ham Tramways „ 18 403 2114 9, 00 | + 1.56 5 43 
Oldham—Ashton —..! „ 10| 553 | + 65 2,10 4 1116; 8 | 8 B Glasgow Corp. Try... ‘18 12,090 | —967 244,117 | —11,646 | 574 45 
P Poole & 10 9212|— 8| 10,742|— 188 O Liverpool Overhead R. . 19 1.520 | 4 69 | 35,800 —1u6 63 8 
Potteries . „ 1 LOS | +199 | 60,087 | + 9,715 as] zl * Newcastle Corp. Trys. .. | „, 18 8,112 m Ar 
Rothesay.. ..  ..| » 10 | 67 | + 30| 1585|4 479 —| — Sunderland on LUE » 19| 1,080 | + 27 s — 12 mn 
— IE] 
htd sr ' ———— «4 
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' BRITISH ASSOCIATION, ST, 1909. gate of 8,300 K. ., or an average of 296 H.P. per engine, and the 

| mu 10 l BELFA Premier Gas Engine Co., of Sandiacre, Nottingham, supply 23 

engines, with a total of 9,300 H.P., giving an iris of 404 E.P. per 

RE engine. These two makers collectively supply 17,600 R. r., and of 
CENT PROGRESS IN EARGE GAS ENGINES. this power 12,500 H r. is for driving dynamos. : j 

By Henpert A. Humprey, M.I.Mech.E., A. M. I. C. E., M. I. E. E. This is a striking proof of rapid progress, but we bave to look 

abroad for the great achievements in this direction. Neglecting 

(Abstract of Paper read before Section G, September 11th.) throughont this paper all engines below 200 E. P., we find that 

Tax development of large gas engines which has taken place during Mesars, Korting Bros. and their licensees have made, or have under 

the last few years has but few parallels in the history of engineering construction, 32 gas engines, with a total of 44,500 m P., averaging 

enterprise. Gas engines of 1,200 K.. and 1,500 H. r. are already 1,390 H. . per engine. The Société Anonyme John Cockerill, of 

working, and others of 2,000 H.P. to 4,000 H.P. are being constructed. Seraing, and their licensees, come next, with 59 engines, having an 


TaBLE I.—List or Gas ENGINES ovER 20) H P., DELIVERED OR IN HAND. 


— 


Engines for driving dynamos. Engines for other purposes. Total engines for all 


; | purposes. 
: x SEQ TT Pape oe, oe oa eee et I ates 33 e erec cce Sa ce 
Style of engines and name of makers. © Horse- x Total Total Hone: | Total Total | Total Average 
| Bumper | power number u Number power | number ee | number ui ae 
CHENG | each. engines. Ca nen | engines. | each. | engines. anes Sneinen, pone ‘ect: 
S i — ——.— — — lbb ĩ Joe ]⅛ðV n ti he oe 
v 19 8 1 manufactured | | 8 " 9 | 2 1,200 | | | 
y the Société Anonyme John 5 | j 8 800 ! | oy 
Coekerill, of Seraing, and Licen- } 3 c 25 | 11,950 4 26 600 p 931 24,000 | 59 | 35900, 588 
Bees. 9 300 | 3 200 | l 
Körting engine, manufactured by | | | 16 2.000 | 
Gebe. Körting, Maschinenbau 7 1,000 N 1 1 000 | | 
Aktien Gesellschaft, formerly 1 700 11 9,200 — 1 700 21 35,300 ` 32 44,500 | 1,390 
Gebr. Klein, in Dahlbruch, and | 3 500 1 600 | | 
Licensees. | | | | 2 500 
11 200 | | 
12 300 | 
|| 2 350 | 
Gasmotoren- Fabrik EE nd | 
asmotoren-Fabrik Deutz (Deutz, 7 500 | | 
Köln). 6 600 - 50 | 20455 1 200 1 200 51 20.658 | 405 
| 5 1,000 ( 
1 | 980 | | | | 
2 250 | 
RE | 225 b | 
| 6 1,000 
“ Oechelhüaser," manufactured by 3 600 | | 1 1.200 | 
the Deutsche Kraftgas Gesell- | 3 500 +, 22 13000 4 1 700 6 3,900 28 16,900 603 
schaft and Liceneees. | 7 400 4 500 
|| 3 | 300 | | | 
í 35 300 | | 
Westinghouse Machine and Manu- 4 500 
cca Co, East Pittsburg, | 4 650 45 17,600 : Returns not complete | 45 17,600 391 
. S.A. 1 1.000 i 
15 5 1 1.500 
e British Westinghouse Electric | 23 250 ! | 
and Manufacturing Co., Ltd. i} 1 | 600 24 6,350 1 250 | 1 2050 25 6,600 264 
Snow Steam Pump Works, of 2 — 1,000 | 
Buffalo, New York, U.S.A. j m S m n l As S en. 2o De boe 
1 4 " X 500) | 
4 | 
“Premier” engine, manufactured j 1 00 i : 1905 | 
by the "Premier" Gas Engine 4 400 | 19 7,250 i ao P 4 2050 ` 23 9.300 404 
Co., Sandiacre, Nottingham. | | 9 250 | | 1 200 s | 
1 200 | i 
i | 5 500^ 2 | 500^ T 
Crossley Bros. Ltd, Openshaw 1 400 , 1 400 TM a 2 
Manchester. ' i ll 3 2050 | 17 dero 1 250 i: 1090 s zd 9 
8 200) 7 4 200 J: 
Struthers, Wells & Co., Warren, Pa. 2 500 2 1,000 | „ ate — 2 1,000 500 
"Letombe" engine, manufactured 5 4009 | : 
by Compagnie de Fives Lille, | 4 250 | 16 4,400 | — — -— — 16 4,400 275 
France. 7 200 ' 
“Stockport” engine, manufactured | 4 | 300 | | | 
by Andrew & Co., Reddish, near | 2 250 * 5 1,400 oan ie — = 5 1,400 280 
Stockport. i | | 
"Nürnberg engine, manufactured | | | | | | 
by Vereinigte Maschinenfabrik 1 700 | | | | = 
Augsburg und Maschinenbau 1 | 400 y 2 1,100 2 1.200 2 2,400 | 4 3,500 
Gesellschaft, Nürnberg. | | | | 
Totals... — ..| — | — | 238 3.955 — — 89 26:0 327 151 605 55 


In the Paris Exhibition of 1900 the 600-H. . Cockerill gas engine aggregate of 32,950 H.P., so that the average size of the engines 
created much surprise, but now the makers have in hand an engine built by this firm is 558 K.. The Gasmotoren-Fabrik Deutz takes 
of 2,500 H.P, and are quite prepared to build a 5,000 H.P. gas the third place with 51 engines, developing collectively 20,655 H.P., 
engine, | and is followed by the Deutsche Kraftgas Gesellschaft and licen- 
In England the first gas engines above 400 H.P. were only started sees, working under the Oechelhiiuser patents, with engines number 
in the year 1900, and they worked with Mond gas. One was a 450- ing 28, and giving 16,900 m.p. Table I. gives a classified list of 
H.. Crossley engine, and the other a 650-u.p. “ Premier” engine; these and other large gas engines, sud shows the remarkable total of 
both engines had two cylinders, and were direct coupled to large 327 gas engines, capable of supplying 181,605 H. r. 
dynamos supplying current for an electrolytic plant at Messrs. Although America has lagged somewhat behind the Continent in 
Brunner, Mond & Co.’s works at Winnington. Additional gas engine adopting large gas engines, there is evidence that this state of affairs 
plant is now being added, and all the dynsmos work in parallel. will not long remain. The De la Vergne Refrigerating Machine 
At the present time (August, 1902) the two leading English manu- Co., New York, have taken out a license to manufacture the ied 
facturers have delivered, or have under construction, 51 gas engines, . engine, and have on order 16 2,000-n.z.». engines (total 32,000 H-P. 
varying in size between 200 and 1,000 R.. Of these Messrs, of the Körting type; and the Lackawanna Steel Works, Baffalo, 
Crowley Bros., of Manchester, supply 28 engines, having an aggre- U.S., have ordered five 1,000-2.m.P, engines for coupling to dyn 
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It is only a question of time before America will be one of the 
largest producers of gas engines, and one enterprising American 
firm, the Snow Steam- Pump Works, of Buffalo, New York, has. 
already put to successful work six 1,000-H P. gas engines, and has 


now nearly completed the construction of two enormous gas engine 
gas-compressors of 4,000 H.P., the first to be running by next 
v» ud November, and the second by January, 1903. The Westinghouse 
m Machine and Manufacturing Co., of East Pittsburg, have made 
gas engines of 1,500 H.P., and are prepared to build sizes up to 
3,000 H.P. 
Fig. 1 is 4 view of the standard 500-m P. Crossley gas 
engine.: It is a two-cylinder vis-à-vis engine, with both connecting 


‘| 3M rods coupled to the same crank, The Otto cycle is employed, and 


Fic. 2. 


if the explosions follow at unequal intervals, two explosions taking 
place it one'revulution and none in the next. The diameter of the 
| cylinders 1s 28 in., length of stroke 36 in., and speed 150 revolu- 
ATEM: N ' i 
Taste II.— Cockerill . Simplex” Gas Engines Working with Blast 
pi L . ` Furnace Qas. 
he E i 
n| $ ES $. Regularity. 
838. 22 sS Le 
py 38/5 LEN gF ga a 
az 8 (Be LET 8 aa ee 
NE AR, UE? 3" 23 58 
; i ‘ bec Nr * eee 
I. a 100 Single- cylinder 150 600mm. 800 mm. 35 60 
F (23°62 in.) (81˙5 in.) ö 
N . b 25 Tandem 150 5 M 41 £0 
€! 450 Double-tandem 150 vi ^ 52 210 
p U. a 200 Biogle-oylinder | 150 750mm. 900 mm 42 78 
Li je (629 5 iu.) 1855 in.) | 
, b: 425 Tandem ' 10. ii | i 50 9 
nd I c. 860, Double-tandem | )6u K H . 65 , %0 
100 I. a |. 89 Siugle-cylinder ^ 130 £00 mm. Im. 61 110 
gt i ! | (85° in.) (99.875 in.) | 
650 Tandem 180 " i 177 150 
Iv e %% Doubie-tanden 190 ' i ND ! 100 400 
|t oc «a, 475 Single- c inder 100 1:100 m. 1.200 m. 62 105 
| b ) (18:8 in.) (47°24 in.) : 
, 1,000 Tandem 100 „ i 74 140 
y e %% Deuble-tardem | 100 . is 5 95 380 
v '^, WO Biugle-cylinder 90 1800 m. 3:400 m. 19 80 
x zc „ 6118 in.) | (65°11 in.) 
| 1,350 , Tandem 90 5 CS ag | 22 48 
" 2,00 Double-tandem | gu Ne | r9 120 
— 200 Single- oylinder, 106 850 mm. Im. 84 65 
dc ' bayonet con- (88˙5 ia.) (89:379 in.) 
- structed . | l 
n d — NN Boc 


miniis The cyclic speed variation is equal to the maximum angular velocity 


WS One admission of gas the regularity is diminished, and is then called 
the “absolute Tegulari.y," ag shown in the last column bat one. 


tions. Of the seven engines of this size, four are working with 
nir gas, two with Dowson gas, and one with blast furnace gas. A 
i ic engine (150 B.P.) of the same type ran for 138 days and 
ngh a nearly full load without a single stop, aud holds the 
World's record in this respect. 

< 2 is a view of the 650-u.p. Premier gas engine of the tandem 
Podio scavenger type. The motorcylinders are placed in tandem, 

C'tbe'tront cylinder has an enlargement, in which an additional : 
? compresses the air required both for scavenging and com-. 


bustion. The large air-piston acta as a guide for taking the oblique 
thrust of the connecting rod, and also assiste in bringing the re- 


4 


ciprocating parts to rest by cushioning the air on the return stroke, 
thus facilitating smooth running and helping to keep the connect- 


Fia. 4. > 


ing rod always in compression. The motor cylinders are 28} in. in 
diameter, the scavenger cylinder 434 in. in diameter, and the 


common stroke 30 in. The engine runs well at 125 revolutions per 
minute. 

Fig. 3 shows the new type 500-m.P. Premier engine, in which the 
ecavenging is performed by a separate cylinder placed at an incline 
and driven from an attachment to the main connecting rod. The 
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7 motor cylinders are 27 in. diameter, the stroke 27 in., aud the speed for the company's proposed new factory for th 5 uk 
e rods shown nitric acid will b» made. It is the comp: y's intentio Ee: 
inter 


fa | 150 revolutions per minute. In this engine the sid y 
ae . jn the previous slide are dispensed with, and the two pistons are operations in their factory with 2,000 N.P. The space req 
DA joined by a tail rod passing through a gland in the front cylinder. their apparatus will be large; it is interesting to observé that to 
the elevated side shaft supply all of the nitric acid used in the United Sta Lus alia 
The levers require the use of 150,000 H. p., in a factory that would cover manv 


X Allthe valves are positively driven from 
shown. and are both opened and closed mechanically. 2 
for this purpose carry conical rollers, engaging in grooved cams, and acres of floor space. The company’s process is a success, and to 
when two engines are placed side by side to i Su ERR X TAN, 


$ give a 100-H.P. combination, the same side 

; , shaft and cams serve for both, thus making a 
E" - very simple and compact arrangement. The 
E author carried out a very successful 24-hour 
trial of this 500-m.P. engine a few months 
ago, the engine using Mond gas. 

We now come to engines of the “Simplex” 
type, the original designs for which were 
T prepared by M. Delamare Deboutteville, who 
E did, perhaps, more than any other man to 

x. ! hasten the advent of large gas engines, aud 

M whose early death deprived the engineering 
EL. profession of one of its most skilful and 
courageous workers. Tbe Simplex engine 
was the first to give 300-H.P. in a tingle 
cylinder ; but after passing into the hands 
E of the Société Anonyme John Cockerill the 
ps development of this type has been marked 
by rapid progress, and as much as 1,250 H.P. 
x. can now be obtained from one cylinder. 

8 Fig. 4 shows the elevation and plan of 
a Cockerill engine of the tandem type, of 
600 K. P., arranged for dynamo driving direct, 
at 150 revolutions per minute. The Cockerill 
- Co. are now building an engine of exactly tbis 
type for 2,500 H.P., or 1,250 H.P. per cylinder. 
By duplicating the arrangement, we arrive 
at a four-cylinder double tandem engine of 
5,000 H.P. 

Fig. 5 shows nine Cockerill gas engines 
erected for the Société des Hauts-Fourneaux ; t A 
de Differdange, each of 600 H.P., three being direct coupled to meet even this enormous reouirement would simply mea 
dynamos and six to blowing cylinders for producing the blast required extension of its facilities. Located as the works are at Nia 
by the furnaces. These engines work with blast-furnace gas, purified it is evident that the want of power will never retard 
by passing it through centrifugal fans with water injection. development. F 
The aggregate power of the engines shown in this slide is ay, 190, 

5,400 N., and the Cockerill Co. are supplying an even larger with a capital of $1,000,000. Tbe process w 8. 
horse- power to Messrs. Wendell & Co., where nine engines have a Bradley, who is president of the company, and was worked ont in 
total of 6,700 K. P., and include three dynamo engines of 1,200 H.P. an experimental plant at Niagara Falls by D. Ross Lovey 
, each. company's electrician. The papers of incorporation 
( To be continued.) Charles S. Bradley, William E. Knight, William 
Harry E. Knight, David J. Newland, C. von Gruever and 
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THE MANUFACTURE OF NITRIC ACID AT 


NIAGARA FALLS. dinarile 
In the experimenta TEC Tl 

delivers 0°75 ampere direct current at 8,000 volts, je vaparity 

Bv ORRIN E. DUNLAP. to give several amperes at 15,000 volts, bas been in vee, The 

n order to secure efficiency, to Use 


TBE new building of the Atmospheric Producte Co. is approaching 
completion. It is located on the lands of the Niagara Falls Power present a large surfa 


sprung " 
use, each arc lasting about one 20 00th of a 
second. When the arcs form there 18a suat 
increase in the current, and short eireut 
ing is prevented by inductanee coils in Be 

with the arcs. These retard the curren) 

about one 40,000th of s second, and Gis i 
the remainder of ttz period, or ane ier 
* 40,000th of a second. «* “> are is drama 
and about to bic- K, effect 15 
prolong the arc. Vic Sum 
used, with an averss- ^f 1-200 - 
ampere to an arc, the dros are drawno 


r 


6 inches. hi eee way. =” 
T During the time the comp ny has 
perimenting at Niagara Is, ts | 


has been located in the Ampere 
chemical Co. “8 plant in v rear 0 2 z | 
well shown in the 15 8 : 
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shaft at 500 r.p.m. requires, it is said, a trifle over a single horse- 
power, while 5 H. P. is required to give it a velocity of 1,000 r. p. m. 
The theoretical output is 1 lb. of nitric acid per 7 H.P.-hours 
of energy used. | 

While air can be need in the apparatus, after being dried, it has 
been ascertained that & mixture of equal parts of oxygen and 
nitrogen giveg better resulte. Air, it will be recalled, contains one 
part of oxygen to about four of nitrogen, while gases formed contain 
one part oxygen to one and a half or two of nitrogen. A renewal of the 
gases is made to tbe extent of 3 to 4 cub. ft. a minute. The gases pass 
into an iron reservoir that bas a height of 10 ft. and a diameter of 
9 ft, where they still further combine, and then pass into a 
wrubbing tower. This tower is of earthenware pipe, 9 in. in 
diameter, and 25 ft. high. It is filled with coke, and if nitric 
acid is the product desired, water runs over it, or, if alkaline 
nitrate is desired, a solution of caustic alkali is used. Calcium 
nitrate is made by using a scrubber supplied with milk of lime. 

The possibilities before a successful induetry of this kind are 
almost beyond conception. The world's supply of fixed nitrogen 
is largely in tbe form of Chili saltpetre, au article the supply of 
which is being exhausted so rapidly that it is said only 30 years’ 
supply is iu sight. The world's supply of wheat this year is esti- 
mated to be between 2,861,000,000 and 2, 905, 000, 000 bushels. 
Before the British Association for the Advaucement of Science in 
1898 Sir William Crookes pointed out tbat, by 1931, the amount 
required by the bread-eating people would be 3,600,000,000 bushels. 
While also stating that Nature would not long honour the drafts 
upon her supply of fixed nitrogen, he pointed out that by 1931 it 
wopld require something like 1,200,000 tons to bring the wheat crop 
of 1930 up to the amount that bumanity will require. It is;in 
supplying this that tbi« wonderful discovery which is about to be 
put in commercial operation at Niagara will be of vast benefit to the 
world. Ia addition to the United States, India, Australasia, 
France, Germany aud Austria-Hungary are wheat-producing 
countries, and are, therefore, interested in this new development 
that is to be made of benefit to mankind through tue power of 


Niagara. 


WASHINGTON, BALTIMORE & ANNAPOLIS 
SINGLE-PHASE RAILWAY.* 


By B. G. LAMME. 


(Concluded from page 650.) 


THE motors on the car are all of the straight series type. The 
armature and fields heing connected ia series, the entire current of 
the field passes through the armature as in ordinary series direct- 
current motors. The motor has eight poles, and the speed is ap- 
proximately 700 revolutions at 220 volts. 'I'he general construction 
is similar to that of a direct-current motor, bat the field core in 
laminated throughout, this being necessary ou account of the alter- 
There are eight field coils wound with 
copper strip, and all connected permanently in parallel. The 
parallel arrangement of field coils assists in equalising the field 
strength in the different poles, due to the balancing action of alter- 
nating circuits in parallel. This arrangement is not really neces- 
sary, but it possesses some advantages and therefore bas been used. 


With equal magnetic strength in the poles, the magnetic pull is | 


equalised even with the armature out of centre. 

The armature is similar in general construction to that of a direct- 
current motor. The fuadamental difficulty in the operation of a 
commutatiog type of motor on single-phase alternating current lies 
in the sparking at the brushes The workiog current passing 
torough the motor should be practically no more difficult to com- 
mutate than an equal direct current, and it is not this current 
which gives trouble. The real source of trouble is found in a local 
or secondary current set up in any coil, the two ends of which are 
momentarily short-circuited by a brush. This coil encloses the 
alternating magnetie field, and thus becomes a secondary circuit, of 
whicn the field coil forms the primary. In the motors of the 
Washington, Baltimore and Annapolis Railway, this commutation 
difficulty bas been overcome, by so constructing the motor that the 
secondary or short-circuit current in the armature coil is small and 
the commutating conditions so nearly perfect, tbat the combined 
working and secondary currents can be commutated without spark- 
ing. Tbis condition being obtained, the motor operates like a 
direct-current machine, ana will give no more trouble at the com- 
mutator than ordinary direct-current railway motors. Experience 
covering & considerable period in the operation of motors of 
100 k. p. capacity indicates that no trouble need be feared at the 
commutator, l 

An extended series of tests was made with these motors at the 
Westinghouse shops at Pittsburg, both in the testing room and 
vader a car. Fig. 2 shows curves of the speed, torque, efficiency, 
aud power factor plotted from data derived from brake tests. 

It should be noted that the efficiency is good, being very nearly 


* Abstract of à paper read before the American Institute of 
cal Engineers, September 26th, 1902. | 


equal to that of high-class direct-current motors. The power 
factor, as shown ja these curves, is highest at light loads and 
decreases with tbe load. This is due to the fact that the power 
developed increases approximately in proportion to the current, 
while the wattless component of the input increases practically as 
the square of the current. The curve indicates that the average 
power factor will be very good. The calculations forthe Washing- 
ton, Baltimore and Annapolis Railway show that the average 
power factor of the motors will be approximately 86 per cent. | 

The average efficiency of these equipments will be much higher 
durigg starting and accelerating than that of corresponding direct- 
current equipments, as rheostatic losses are avoided. When running 
at normal full speed, however, the efficiency will be slightly less 
than with direct current. This is due to the fact that the alternat- 
ing-current motor efficiency is slightly lower than the direct- 
current, and in addition there are small losses in the transformer 
aud the regulator. The alternating-current equipments are some- 
what heavier than the direct-current, thus requiring some extra 
power, both in accelerating and at full speed. Therefore, for 
infrequent stops the direct-current car equipment is more efficient 
tban the alteruating-current, but for frequent stops the alternating- 
current shows the better efficiency. Tests on the East Pittsburg 
track verified this conclusion. But the better efticiency of the 
direct-current equipment with infrequent stops is offset with the 
alternatiog-eurreut by decreased loss in the trolley wire, by reason 
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of the higher voltage used, and by the elimination of the rotary 
converter losses. The resultant efficiency of the system will there- 
fore be equal to, or better than, that of the direct current. 

In the Washington, Baltimore and Annapolis Railway contract 
the guarantee given by the Westinghcuse Electric and Manufac- 
turing Co. states that the efficiency of the system shall be equal 
to that of the direct-current system with rotary converter sub- 
stations. ö 

There is one loss in the alternating- current system which is rela- 
tively much higher than in the direct- current. This is the loss in 
the rail return. Tests havo shown that at 2,000 alternations it is 
three to four times as great as with an equal direct carrent. This 
would be a serious matter in cases where the direct-current rail loss 
is high. But the higher alternating-currert trolley voltage reduces 
the current so much that the alternating-current rail loss is prac- 
tically the same as with direct current at usual voltages. In many 
city railways the direct-current rail loss is made very low, not to 
lessen waste of power, but in order to reduce electrolysis. In such 
cases the alternating-current rail loss could be higher than direct 
cur eot, thus decreasing the cost of return conductors. More 
numerous transformer sub-stations, with copper feeders connected 
to the rails at short intervale, will enable the rail loss to be reduced 
to any extent desired. : 

As a frequency of 2,000 alternations per minute is used, the 
lighting of the cars and the sub-stations was at first considered to be 
a serious difficulty, due to the very disagreeable winking of ordinary 
incandescént lamps at this frequency. Two methods of overcoming 
the winking were tried, both of which were successful. One method 
was by the use of split phase. A two-phase induction motor was 
run où a single-phase 2,000 alternating circuit, and current was taken 
froitt the unconnected primary circuit of the motor. This curren t 
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was, of course, at approximately 90° from the current of the supply 
circuit. A two-pbhase circuit was thus obtained on the car. Currents 
from the two phases were put through ordinary incandescent lamps 
placed close together. The resulting illumination & few feet dis- 
tant from the lamps showed about the same winking as is noticed 
with 3,000 alternations. With two filamente in one lamp the 
winking diappeared entirely. A three-phase arrangement would 
work in the same way. 

A much simpler method was tried which worked equally well. 
This consisted in the use of very low-voltage lamps. Low voltage 
at tbe lamp terminals allows the use of a thick filament with con- 
siderable beat inertia. Tests were made on lamps of this type at 
a frequency of 2,000 alternations, and the light appeared to be as 
steady as that from the ordinary high-frequency incandescent lamp. 
The low voltage is not objectionable in this case, as a number of 
lamps can be run in series, as in ordinary street railway practice, 
and any voltage desired can readily be obtained, as alternating cur- 
rent is used on the car. 

There will be an air compressor, driven: by a series alternating- 
current motor, on each car, for supplying air to the brakes and for 
operating the driving mechanism of the controller. The details of 
this mechanism are not sufficiently near to completion to permit a 
description of it. The method used will be one which readily 
allows operation on the multiple-unit aystem. 

The generating station contains some iateresting electrical 
features, but there is no great departure from the usual alternating- 
current practice. There will be three 1,500-Kw. single-phase alter- 
nators. These are 24-pole machines operating at 83 revolutions 
and wound for 15,000 volts at the terminals. They are of the 
rotating field type, with laminated magnetic circuite and field coils 
of strip on edge. The field coils are held on the pole-tips by copper 
supports, which serve also as dampers to assist in the parallel running. 
The armatures are of the usual slotted type. The armature coils are 
placed in partially closed slots. There are four coils per pole. The 
proportions of these machines are such that good inherent regula- 
tion is obtained without saturation of the magnetic circuit. The 
rise in potential with non-inductive load thrown off will be approxi- 


' mately 4 percent. An alternative estimate was furnished for the 


generators proposing 20,000 volts instead of 15,000. The simplicity 
of the type of winding used, and the low frequency, are both 
favourable to the use of very high voltage on the generator. As 
15,000 volts was considered amply high for the service, the engi- 
neers for the railway considered it inadvisable to adopt a higher 
vol ; 

There are to be two exciters, each of 100 kw. capacity at 250 
revolutions. The exciters are wound for 125 volts normal. The 
armature of each exciter has, in addition to the commutator, two 
collector rings, so tbat single-phase alternating current can be 
delivered. It is the intention to use the exciters as alternators for 
supplying current to the system for lighting when the large genera- 
tors are shut down at night. 

The main station switchboard comprises three generator panels, 
one load panel and three feeder panels. High tension oil-break 
switches are to be provided, operated by means cf controlling 
apparatus on the panels. The switches, bus-bara, and all bigh ten- 
sion apparatus, will be in brick compartments separate from the 


board. In each generator circuit there are two non-automatic oil- 


break switches in series, and on each feeder circuit there are two 
overload time limit oil-break switches in series. The two oil-break 
switches in series on the same circuit can be closed separately and 
then opened to test the switches without closing the circuit. With 
the switches in the closed position they are both operated 
at the same time by the controlling apparatus to ensure opening of 
the circuit, and to put less strain on the switches, although either 
one is capable of opening the load. "There will be nine transformer 
substations distributed along the railway line. Each station will 
contain two 2:0-Kw. oil-cooled lowering transformers, supplying 
approximately 1,000 volts to the trolley system. Two transformers 
are used in each station, so that in case of accident to one trans- 
former tbe station will not be entirely crippled. 


It is the intention of the railway company to operate a direct- 


current road already equipped with tbe direct-current system. The 
present direct-current car equipments are to be retained, but the 
current will be supplied from a rotary converter sub-station fed 
from the main system of the Washington, Baltimore and Annapolis 
Railway. Ae this system is single-phase, it is necessary that single- 
pbase rotaries be used in the sub-stations. There are to be two 
200-K w. 550-volt rotary converters. These are four-pole 500-revo- 
lution machines, very similar to the Westinghouse polyphase 
rotary converters. The armature resembles that of a polyphase 
rotary, except in the number of collector rings, and in certain 
details of the proportions made necessary by reason of the use of 
single-pbase. The commutating proportions are 80 good that any 
reactions due to the use of single-phase will result in no injurious 
effect. The field construction is similar to that of a polyphase 
rotary. The laminated field poles are provided with dampers of the 
"grid" or “cage” type, a form used at present in the Westing- 
house polyphase rotary converters. These dampers serve to 
prevent hunting, as in the polyphase machines, and also to damp 
out pulsations due to single-phase currents in the armature. The 
damper acts to a certain extent as a second phase. Each rotary 
converter is started and brought to synchronous speed by a small 
series alternating-current motor on the end of the shaft. The 
voltage at the motor terminals can be adjusted either by loops from 
the lowering transformer or by resistance in series with the motor, 
so that true synchronous speed can be given to the rotary converter 


- before throwing it on the alternating-current line. 


From the preceding description of this system and the 
apparatus used on it,some conclusions may be drawn as to the 
various fields where it can be applied to advantage. It is evident 
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that a good field for it will be on interurban long distance 
lines such as the Washington, Baltimore and Annapolis Railwa 
On such railways, high trolley voltage and the absence of rid 
verter 3 A factors. 

For heavy rail ing o, this system possesses ; 
features. It allows effivient 9 of large rare ahr 
practically any speed and any torque, and avoids the con- 
troller troubles which are ever present with large direct-current 
equipments. It also permits the use of high trolley voltage, thus 
reducing the current to be collected. In this class of service the 
advantages of thia alternating-current system are ao great that it is 
possible that heavy railroading will prove to be a special field 
for it. | 

For general city work this system may not find a field for some 
time to come. It is probable that at first it will be applied to new 
railways or in changing over steam roads rather than in replacing 
existing city equipments. 

When the alternating-current system applied to interurban aud 
steam railways finally becomes of predominant importance, it is 
probable that the existing direct-current railways will gradually 
be changed to alternating current as a matter of convenience in 
tying the various. lines together. 

The alternating-current equipments cannot conveniently be 
operated on direct-current lines. It does not follow, however, that 
the motor will not operate on direct current. On the contrary, the 
motor is a first-class direct-current machine, and if supplied with 
suitable control apparatus and proper voltage it wili operate very 
well onthe direct-current lines. 

In some cities very strict laws are ia force in regard to the 
voltage variations in various parts of the track system to avoid 
troubles from electrolysis. The alternating current system will, 
of course, remedy this. 

In the Washington, Baltimore and Annapolis Railway, the 
generators are wouud for single-phase. In the case of large power 
stations with many feeders the generators may be wound for three- 
phase, with single-phase circuita carried out to the transformer 
sab-station ; or three-phase transmission may be used, with the 
transformers connected in such a manner as will give a fairly well- 
balanced three-phase load. 

There are many arrangements and combinations of apparatus 
made possible by the use of alternating current in the car equip- 
ment, which have not been mentioned, as it is impracticable to give 
a full description of all that can be done. But enongh has been 


presented to outline the apparatus and to indicate the possibilities 


of this new system, which is soon to see the test of commercial 


gervice. i ‘ 


E — — 
SIMPLE OIL TESTER. 


A SIMPLE apparatus is manufactured by the E. A. d. vorm W. 


Lahmeyer & Co., Frankfurt, and supplied by the Lahmeyer Elec- 
trical Co., 109—111, New Oxford Street, W. C., for accurately testing 
the frictional coefficient of different grades of oil at varying 
temperatures. 

It consists of a short length of shaft running in a ring-lubricated 
bearing, and carrying a heavy fly-wheel at each end, which produces 
the ordinary pressure on the bearing. i 

This shaft is provided with a piu coupling, so that the motive 
power (either electrical, mechanical, or hand) can be uncoupled at 
any moment while running. The apparatus is supplied in four 
types, viz.—(a) Electrically driven; (b) mechanically driven; (c) 


‘for hand power; and (d) for laboratory purposes. The last is pro- 


vided with fly-wheels for different bearing pressures, and aa exact 
arrangement for measuring speed. 

In the case of the electrically-driven oil tester, a motor is pro- 
vided with an output of about } H.P., running at a speed of 
1,800 r.p.m.; this is mounted on a combined base plate with the oil 
tester, and drives the latter by means of a pin coupling. 

The method of testing is as follows :— 

The bearing is supplied with the oil to be tested, the motor is 
started, and the fly-wheel shaft is run at full speed for a certain 
time. The motor is then uncoupled, and the time noted which the 
apparatus takes in coming to rest. The better the quality of the 
oil, the longer the shaft will run before coming to rest. Before 
testing the next sample of oil, the bearing is quickly cleaned by 
passing benzine through it, and blowing out the bearing with an 
air current. This obviates any necessity of taking the apparatus to 
pieces, and has been proved perfectly efficient by detailed tests 
which have been made. l 

The frictional coefficient of various classes of oil can-also be 
tested under normal conditions, as the apparatus is fitted witu 
either electrical resistance coils with a wide range of regulation for 
warming the beating to the desired temperature, or, in the case of 
the mechanically-driven set, with tubes in the oil reservoir, through 
which hot water may be paesed. These tubes can also be utilised 
for cooling, by passing cold water through them. f 

The mechanically-driven apparatus is of similar construction to 
the former, with coupling to disengage when required. In the case 
of the oil tester for hand power, two small reduction gear spindles 
are supplied, so as to obtain a speed of 1,500—1,700 r.p.m. at tbe 
fly-wheel spindle. : 

With regard to the purchase of oil, it is desirable, before obtain- 
ing it in quantities, that 1-pint samples should be sent in with the 
quotation, as the oil tester requires about half a pint. The sample 
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should first be tested to see that it is free from acid; this is done 
in the most simple manner by dipping in the oil a polished copper 
plate, and after a time noticing whether there is any difference 
between the part of the copper plate which was immersed in the 
oil and the part left out. After this, the oil should be tested in 
comparison with other classes of oil in the tester, as before 
escribed. i | 
: Whether the oil is likely to solidify or not can be tested by 
putting the oil between two polished iron plates and laying them 
together. Should the oil be at all liable to solidify, it will be found 
after a short time that it is a difficult matter to move the iron plates 
against one another. Should, however, it be found that the oil easily 


withstands this test, especially after being in stock a few weeks, the 


required quantity can be ordered with safety. 

The apparatus can also be used for ensuring that further supplies 
of oilare up to the standard, so that with this oil tester there is 
always a simple and effective control of the oil being supplied from 
time to time, 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. Thompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom al] 
inquiries should be addressed. 


21,687. "Improvements in brackets for carrying electric fans.” J. ANNAL. 
October 6th. ; 

21,706. “Improvements in and relating to telegraphic recording apparatus,” 
J.T. Anus rnoxd and A. ORLING. October 6th. 

91,722 ' Improvements in telephone signalling systems." 
October 6th. (Complete.) 

91,733. “Improvements in and relating to electric fans." J. C. FELL. 
(W. Elswood Coleman, United States.) October 6th. (Complete.) 
ee " Improvements in telephone apparatus.“ G. Hovsicant. October 


A. EKSTROM. 


21,742. Improvements in electric are lamps.“ A.M. ARTER. October 6th. 
21,765. A new or improved electric rheostat.” R. A. LrEurrrpr. October 
Ith. 


21,771. “Improvements relating to electric rail or track bonds.” W. R. 
Bowker. October 7th. 

31,542. "Improvements in insulators.” J.G. Lorrain., (E. H. Tyler, India.) 
October th. 

21,855. "An improved electrical indicator." 
(Complete.) 

21,882, "Improvements in ‘or relating to electric indicating apparatus," A. 
DrvExBECK.. October 8th. 


D. WELLS, 


21,885. "Improvements in electric lampholders." J. A. HawkswonrH and 


D. R. BRoapBENT. October 8th. 

21888. "Improvements in systems of electrical distribution." B. G. LAMME, 
(Date applied for under Patents Act, 1901, October 14th, 1901, being date of appli- 
cation in United States.) October 8th. (Complete.) 

31,901. "Improvements in electric accumulators.” P. Schurr and C. 
Fakkr. October 8th. 

24,918. “Improvements in alternating current motors.” L. ScavLer and 
FERBANTI, LTD. October 8th, 

21,914. "Improvements in and relating to the regulation of dynamo- 
electric machines." H. H. Lake. (General Electric Co., United States. 
October 8th. (Complete.) 


21,983. “Improvements in plug boxes and in plugs therefor for electr. e 


lighting." G.SmitH. October 9th. 

21,938. An improved automatic suspension and electrical contact appli- 
ance for apparatus requiring to be raised and lowered.” F. J. TURQUAND, 
October 9th. . i 

21,9(9. “Electric meter.” E. S. Harsey. (Date applied for under Patents 
Aot, 1901, March 18th, 1902, being date of application in United States.) 
October 9th. (Complete.) 


22,023. "Improvements in insulators used for electrically dividing into 
sections trolley wires as used on electric railways.” H. BRECKNELL, E. M. 
Mus no and H. I. Rocers. October 10th. , 


22094, "Improvements in life guards or fenders for electric cars and 


other road vehicles.“ E. M. Mrxno, H. BHECKNELL and H. I. ROGERS. 


October 10th. 


22,050. "Improvements. in and connected with electric switches.“ H. 


OrPENHEIMER. (Actiengesellschaft, Mix & Genest, Germany.) October 10th. 


22,106, “An improvement in safety fuses for electric leads.“ SIEMENS Bros, 
AKD Co, LTD. (Siemens & Halske, Actien Gesellschaft, Germany) October 
10th. (Complete.) 


21107. “Improvements in sockets for safety fuses for electric leads, partly 
applicable also to sockets for glow lamps. SiEMENS Bros. & Co., LTD. (Siemens 
and Halske, Action Gesellschaft, Germany.) October 10th. (Complete.) 


22,108. "Improvements in electrical safety fuses.” Siemens Bros. & Co., 
one & Halske, Actien Gesellschaft, Germany.) October 10th. 


^Improvements in and relating to the electrolytic decomposition of 


22,185, 
alkaline chlorides." J. D. Ginmour. October lith, 

22,147. “Electrical fog signal patent for railways.” T. Wiisow. October llth. 

22,152, “ Improvements in telephone call boxes.” R. Hari., October lith. 
ub "An arrangement for automatically changing the direction of an 
€ectrie motor by temperature variations.” T. P. HANSEN. October lich. 
(Complete.) 
1 " Improvements in overhead trolley tracks for electric tramways and 
1903 W. J. Sumner. (Date applied for under Patents Act, 1901, July 16th, 

» beig date of application in United States.) October IIth. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


viet &ny of these Specifications may be obtained of Messrs. W. P. Thompson 


(in in High Holborn, W.C., and at Liverpool, price, post free, 9d. 


1000. 


14,101. “improvements in colis or heliess f » 
Sostt. or eleotricsi purposes." W. G. Heys. 
m te R. Varley and J. C. Anderson, all of U.8.A.) Dated August 7th, 1900. 
ates to colla or helices for electro-magnets, induction coils, relaye, and other 


October 8th.. 
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electrical apparatus, wherein the helix proper is of bare copper wire wound in 

layers side by side with a silk or other insulating cord, adjacent layers beiv 

Kena aed from each other by insulating sheets of paper or other materi : 
claims. 


14,104. ‘Improvements in electrodes for use in clectre-chemical purposes.” 0. 
Lauokner. (A. Vogelsang.) Dated August 7th, 1900. Electrodes are formed of plati- 
num or other metallic foil which is unacted upon, and which in addition to acting 
as the electrodes, bath anode and cathode, acts as the conductor of the current. In 
the example shown, which is designed for decomposing a salt solution to obtain 
& bleaching liquor, the vat is formed of insulating material, and is provided 
with an inlet and outlet for the electrolyte, and with platinum-foil electrodes. 
The latter are formed by cementing the foil round non-conducting rods or bars, 
so that the parts of the foil act as electrodes, and parts as eonductors of the 
current, 2 claims. 


14,121. "improvements in motheds of and means for electriealiy-predueteg 
light.” 8. C. Marks. (General Electric Company, U.S.À.). Dated August 7th, 1900. 
Relates to arc lamps; vacuum tubes. An aro is produced between mercury or 
other substance vaporisab'e at a low temperature, and an iron or other solid 
electrode, or between two mercury electrodes, and is too long for purposes of 
abridgment. 88 claims. 


14,212. '' improvements in or relating to electric furnace.” A. J. Boult. (Unten 
Carbide Company, U. 8. A.). Dated August 8th, 1900. The electrodes or movable 
parts of furnaces are operated by motors controlled automatically by the furnace 
currents, to keep these currents approximately constant; the electro-magnetic 
switches used for this purpose may be at a distance from the furnaces. Hand 
switches arealso provided near the furnaces. 7 claims. 


14,276. '' . In aad relating to electre-chemieal or copying tale- 
s. 0. C. Dymond. (Kopler-Telegraph Gesellschaft mit Beschranker ung, 
ermany. Dated August 9th, 1900. Relates to an electro-chemical or copying 
telegraph in which a message recorded in insulatiog ink on a conducting sheet 
- 5 by chemical means on a sheet containing an electrolytic material. 
claims. 


14,281. “ mprovements (n telography by means of alternating currents and im. 
contacts.” QG.Ferrio. Dated August 9th, 1900. Relates toa system of tele- 
graphy in which are signals transmitted by means of alternating currents, such 
as those produced by an induction coil and an imperfect contact or coherer is 
employed at the receiving station for controlling the local circuit. 5 claims. 


14,288. ''improvemente in eleotro-magnetio agparatus for jecquards.” J. 
Szozopanik amd Kiolaberg. Dated August Uth, 1900. In electrical jacquards, 
electro-magnets are located in & conducting box, and are in contact with spring 
buttons which are mounted in removable board, and are electrically connected 
by wires with similar buttons mounted in another removable board, The 
buttons bear on the contact levers, the other ends of which rest upon the 
movable templet, formed with conducting and non-conducting portions. The 
circuit is completed by a lever and wires. 2 claims. ; 


14,289. ''improvements in olectric switobes.” A. W. B. Pearson. Dated 
August 9th, 1900. In a tumbler switch, the contact lever is made short, so that, 
in the off position, it may rise approximately vertically, the operating lever 
being curved to allow this. In order togive a quick break, a pawl engages with - 
the lever, and is not disengaged until the handle has nearly completed its 
movement. The roller is preferably made of insulating material. 5 claims. 


14,291. ‘‘ An Improved process for ihe disintegration of minerals or ores.” 
E. L. Graham. Dated August 9th, 1900. Relates toa process for disintegrating 
ores and minerals, and consists in immersing them in a solution of sulphuric 
or hydrofluoric acid, or both, and subjecting to the action of electricity. The 
process may be carried out in & series of vats, in which the electrodes are 
placed, Other acids may be added to the solution, and also salts of barium and 
ammonium, The disintegrated oil is ready for concentration. 3 claims. 


14,367. ''Improvomonts in collectors for use In overhead systems of electric 
traction and thelike." K. de Kasado. Dated August 10th, 1900. Roller contacts 
for use in systems of electric traction are constructed so that the ball bearings 
shall be insulated. In the construction shown the rolling contact having a 
tapering end, is mounted on ball bearings, which are supported on an insulating 
rod. Electrical contact is made by carbon brushes pressed against the end of 
the roller contact by & spring. The roller may be provided with single or double 
contacts. 1 claim. 


14,368. ''improvemonts in liquid rheostats operated by moans of compressed 
air." C. de Kando. Dated August 10th, 1900. In the liquid resistance apparatus: 
described in Specification No. 16.960, A. D. 1889, controlled by air pressure ad- 
initted through valves, a short-circuiting switch was provided, closed against 
spring pressure by the increasing pressure of the air when the resistance has 
been reduced to a minimum. The valves are now modified to ensure that, on 
reducing the air pressure, the switch shall be opened before the resistance ig 
increased. The controlling valve described in the specification referred to, 
may be made with an air discharge opening, which can communicate through a 
side channel directly with the pipe connected to the resistance apparatus and 
the switch. 2 claims. À 


14,373. “Improvements in and la connection witb electrical futehoards." H.D. 
Farrell. Dated August 11th, 1900. A fuseboard is arranged with the fuse wires 
attached to removable bridges. In the form shown, the base is formed with a 
dividing bridge against the L-shaped contacta are fitted. The bridge is 
fitted with spring contacts, the fuse being placed in a groove. Ina modified 
form, the bridge on the base is omitted, and the bridge carrying the fuse is 
shaped like the letter E, the central projection passing between the contacts, 
The contact surfaces in these arrangements are thus at right angles to the 

lane of the bridze-pieces. 3 claims. 


14 399. “improvements in apparatus for galvanisiag needles, sewing needles 
and the like.” . Paul. Dated August not 1900. Relates to 1 small 
articles, such as pins, needles for machines, sewing needles, buttons, spokes, 
and the like, 2 claims. 


14,409. ‘“‘improvements In oleotrio meters." J. Harris, U.S.A. Dated August 
llth, 1900. Relates to watt-hour meters. 8 claims. i ai 


14,420. ‘‘ improvements in combined electric metors and demand le ” 
A. Wright. Dated August 11th, 1900. A maximum demand indicator, 5 
to the rotating spindle of a supply meter of any construction, consists of a nob- 
return pointer of any kind, movable in opposition to a spring or its equivalent 
by fluid frictional connection with the spindle described, applicable to the 
supply meter described in Specitication No. 177,041, A. D. 18€8. 4 claims. 


14,422. ''Improvemsnts la switches and apparatus for uso in starting electric. 
motors.” A. Adams. Dated August 11th, 1900. A motor starting and e ONUS 
switch is 80 arranged that the resistances are slowly cut out when the main 
switch is closed, and. electro mag. etio devices are provided for releasing the lock- 
ing arrangement of the switch in case of over or under load. 7 claims. 


14,468. “improvements in telegraphic rolays." C. E. Wilson. Da'ed Augus 
13th, 1900. Relays for telegraphic purposes, such as wireless and other SM 
ling. A diaphragm of conducting material or having a conducting portion on 
each side extending from the centre to the edge, is mounted in an insulating 
ring. Two adjustable contacts are brought approximately up to the diaphragm, 
or one of them may be in contact therewith. The local circuit may be nominally, 
either closed or open. 7 claims. 


14,483. "Improvements in apparatus for electrolysis." P. Schoop. Dated 
August 13th, 1900. Relates to apparatus especially intended for electro- 
lysing alkaline and alkaline-earth salts for the preparation of bleaching 
1 refers to the apparatus described in Specification No, 13,074 A.D. 

. 2claims. 
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14,506. ''imprevemonts la and relating to dyname-clectric machinery.” A. G. 
Brooks. (C. L. Cotten.) Dated August lith, 1900. Relates to a method of 
obtaining a constant electromotive force at varying speeds by varying the 
strength of the field in inverse proportion to the variations in the speed of the 
armature. The field is provided with a magnetic shunt upon which, in addition 
to the usual shunt coil, is arranged a neutralising-coil in connection w.th an 
auxiliary armature wiading. 8 claims. 


14,525. ''improvoments cenneoted with olectrio ooutroller brushes." J. Y. 
Johnson. (Riker Motor Vehicle Co., U.S.A.) Dated August 14th, 1900. Guards 
for controller brushes prevent the brushes from catching on the controller seg- 
ments. A guard-plate having a depending lip is arranged in connection with 
each brush, so as to prevent exdessive vibration of the brusb, which is 
lengthened to engage the lip. The brush is thus unable to spring in front of 
one of thesegments. 8 claims. 


14,650. “improvements relating to tbe iesulation of eleetrio conductors." 
H.H. Lake. (N. Tesla, U.S.A.) Dated August 19th, 1960. Relates to insulating 
electric conductors by surrounding them with water or aqueous solutions and 
freezing the same by currents of co'd gas such as a'r, bydrogen, carbonic acid, 
ammonia, or illuminating gas. 7 claims. 


14,652. ''improvements ín conduits fcr olectric ocnductors, wator aed tho liko.” 
H. Tugby. Dated August 14th, 1£02. Multiple-channelled pipes or conduits for 
electric conductors, water, &c., are formed of earthenware, glass, metal, &, in 
lengths which fit together with spigot and socket joints. The channels may be 
of any shape and apy arrangement of grcuping. 2 claims. 


14,658. ''leprovements relating to the transmission and recelving ef telegraphic 

male." 6. F. R. Blochmann. Dated August lth, 1900. Relates to & system of 
wireless telegraphy in which the transmitter «mits a beam of rays by means of 
a lens, and each receiveris arranged with a number of coheiers set in the focal 
planc of a lens 80 as to determine whence a message comes. A set of coherers 
arranged in the focal plene of a lens inside a case opaque to electric waves, 
a shutter is described. The case may be mounted on gunbals. The cóherers 
are arranged in a local circuit with the indicators, battery and relay. The 
circuit of the relay includes a relay for operating tte decohering tapper lever 
snd for controlling the local circuit of the receivirg instrument and bell. 
4 claims, 


14,688. ''imsrovemsnts In tol;-collecting machines for telephenes." R. Haddan. 
(American Toll Telephone Co., V.S.A.) Dated August 14th, 1900. Relates to 
apparatus forcollecting tolls for the use of telephones, and cannot well be 
described without reference to a diagram. 16 claims. 


14,572. “Process for obtaining pure alumina from bauxite.” C. M. Mall, U.S.A. 
“Dated August l4tb, 190. Pure alumina is obtained from bauxite by first calcin- 
ing the bauxite if necessary, and then fusing itin an electric furnace with cr 
-without the addition of suitable reducing agents, preferably aluminium or an 
alloy thereoi, and maintaining the materials in a fused condition until the im' 


_ purities have been reduced and separated. 1c!'aim. 


14,592. ‘Improvements in and connected with electric furnaces.” R. Chavarria- 

- Contardo. Dated August lith, 1900. An arc lamp is constructed for n aking 

ealcium carbide, or reducing metals or other materials. Ibe arc is formed 

between two electrodes passed through vertical cnd walls. Each side oí the 

hearth slopes at an angle suitable to expose the materialsto the radiation from 
the arc. " claims, 


14,633. “An Improved system of sfectric lighting and spparatus or devices 
"therafor." P. Lapertot, G. Villard 2nd L. Pignaud. Dated Argust loth, 1900. 
Lamps are supplied with current intermittently, and coils having ''self-induc- 
- «ion or capacity" are included in the circuits to give & sudden rise in the 
potential at the moment of making the circuit. A form of apparatus for this 

purpose, ar.d termed a lifting transformer is described. 5 claims. 


14,704. “Improvements in tranemitters for electrical waves er the like 
apparatus.” C. G. G. Braumsrhjelm. — Dated August 16th, 1900. Relates to 
arrangements of stations for wireless telegrapby, in which an aerial conductor 
terminates or passes through & chamber of glass or other dielectric material. 
The chamber is exhausted of air, and behind it is placed a curved electrically 
. opaque screen, The conductor may be branched into the chamber or an 

ordinary aerial conductor may be employed with the special conductor and the 
.gereen. 3 claims. 


14,723. ‘Improvements In magnetic cut-cat apparatus." L.Awdrows. Dated 
"August 16th, 1900. Relates to a magnetic apparatus for cutting out a generator 
should it cease to supply energy and commence to receive it. and consists of an 
improvement upon the arrangement described in Specification No. 25,733, 
A.D, 1897, in order to dispense with flexible conncctions. 2 claims. 


14,749. “improvements In electrio cut-cute and the like." H.F. Craigniher. 
Dated August 16th, 1900. To prevent arching and to readily replace &fuse. The 
appliance is made in three parts—(1) the cover; (2) an inner piece Carrying the 
fuse and connected to plug contacts; and (8) the base carrying sockets to which 
the main conductors are connected. 3 claims. 


14,794. "'Improvemonts tn 7 for wee In wiroloss tolegraphy.” T. J. 
Bowiker. Dated August 17th, yc0. Relates to arrangements of the various 
parts of the apparatus in wireless telegraphy. 5 claims. 


* 


„ “An attachment to colling roses fer raising and lowering central hole 
P agi fixing electrical fittings." R. W. Braham. Dated August 18th, 1600. 
Relates to supporting lamps. A frame containing one or two pulleys to carry 
tho flexible conductors of & pendent, or & hook, to carry an electrolier, is sup- 
ported vertically below a ceiling rose by & curved arm of a ring, which may be 
held between tne cover and base of the rose. The arm has a lateral or central 
hole, through which the conductors are passed. 2 claims. 


14.823. ''imprevemonts tn apparatus for automatically regulating the pressnres 
or supply ol nales in pipes ang the liks.” E. Bert. Dated August 18th, 1900. For 
regulating the eupply of gas, the supply pipe 18 connected with an irdicator 
provided with two movable stops, which sre arranged to stand on either side of 
& needle, at the moment when it marks the regulation pressure it is desired to 
maintain inthe apparatus. Any rise or fallin the pressure will then cause the 
needle to make contact with one of the stops, thereby closing an electric circuit 
to the motor, which is thereupon fet in motion to close or open the valve as 


required. 3 claims. 


14,841. “Improvements in moans and apparatms fer telegraphing and eon- 
trolling various mechanisms from a d without wire or other connections." 
J. T. Armstrong and A. Orling. Dated August 18th, 1900. Relates to arrange- 
ments fcr telegraphing or controlling apparatus, such ss torpedoes at a distance, 
by means of electro-m etic radiations. Any tuitable transmitter may be 
employed, but preferably as tteted in tbe Pon specification, that 
described in Specification No. 19,640, A.D. 1899. 9 claims. 


14,083. '' improvements in electrical measuring instrumente.” L. B. Atkinson. 


Dated August 20th, 1900. A glass bulb provided with a hanging weight and an 
upwardly projecting stem floats in liquid in a closed glass tube, the upper part 
ot which is surrounded by & coil to act on a magnetic wire carried in the float. 
The tube and coil are enclosed in a metal tabe and a cap attached to a support- 
ing bracket. 


The coil is connected by vertical eleeves with wires carrying 


terminals, which may be directed towards either the front 
instrument. The lower part of the coil may be wound thicker then ay ne 
pait, and surrounded bv additional resistant wire wound on a lon ndn 
EE iie pepa tube. The eck e i8 supported on an ad justiag chum cae 
is held forward by a sprirg in the lower metal tube, which is s Mà 
and carries a scale. 5 claims. which is slotted in front, 


14,808. ''imprevements in or connected with sectional conductor 

eleoirio rattways.” J. Mitnes. Dated August 21:6, 1900. The main con ars 
led into the inner box, where it is bared and attached to a feeder, the box th n 
being filled up with insulating material. The movable part slides over he 
feeder, to which it is connected electrically by flexible attachments, and is lifted 
by magnets on the vehicle into contact with the underside of a 8800 al 
exposed conductor, This movable part may be constructed of iron and co s 
with spring carbon blocks to take the sparking, or the carbon contacts mer bd 
mounfed centrally, instead of at the ends, and the feeder may be made bois 
to receive the plunger, instead of surrounding it. The sectional conductor i 
laid in a slab or bar of insulating material, and that part of the conductor and 
its support over the switchbox is made removable, to act asa lid. 9 claims. 


14,924. “improvements la elestrio aoenmniaters." N. Rote 
C. H. Antrchus. Dated Augurt 21st. 19C0. The negative plate . 
of lead bent to shape, and provided with a number of perforations. 2 claims. 


14,843. "improvements in switchhoards for telephone stations." 
Dated August v1-t, 1900. Telephone e rk are odes othe 
having returning bara fcr automatically sbifting the position of the plug under 


varicus circumstances, and cannot well be described wi 
diagram. 18 claims. thout N to a 


15,001. ''improvements ln electric measuring instruments." 

August 22nd, 1900. A continuous current ammeter or cei pesce 
axle carrying a pointer and controlled by gravity or & spring, and also carryi 

aiing-ehaped permanent magnet with a small air-gap at one side; stationary 
current conductors are situated in the gap, so that the magnet ‘poles move 
across them when tbe axle turns. The conductors are part of a coil of wire 
wound in a former which has a flat portion situated in the gap. Such a volt 
meter for use on supply feeders may be wound with double wire, one wire being 
connected between the feeders, and the other to the ends of main resis'ance, so 
as to reduce the effect of the first wire and compensate for the drop in pressure 
on the feeders. An ammeter for large current may have a conducting strip 
instead of a coil, a part of the s‘rip being bent into a vertical plane near the 
axle, this strip may be shunted by tl e main conductor. By making the coil or 


the conducting str. p of varying thicki.ess in the air-gap, any desired 
produced. 3 claims. ' pore eR 


15,0189. Improve ments relatiag to tho rocovery of tin, and tho simaltascers 
generation of electric energy." R. N. Gould. Dated August 22nd, 1909. oe 
toa process for recovering tin, &., from scrap, and also generating electrical 
energy. The tin scrap is made an electrode ina vessel containing brine or the 
like, the other electrcde being made of carbon or the like. The tin partly dis- 
solves forming tin chloride, and is in part precipitated. At the same time an 
electric current is generated and may be utilised. Preferably it is employed in 
completely stripping the tin from the partly stripped scrap, this operation being 
carried out in a suitable tank placed in the circuit. 4 claims. 


15,021. "Improvements In the manufacture of carbon electrodes for arc lamp." 
V. Alexandroff, Dated August 22nd, 1900. Relates to electrodes for are lamps. 
‘These are made of carbon mixed with oxikes or salts of magnesium, aluminium 
zine, copper, silver, thorium, cerium, zirconium, yttrium, calcium, or other 
metals suitable for giving light with less expenditure of energy than when pure 
carbons are used. 2 claims. 


16,073. “improvements tw electrc-platieg apparatus." H. R. Boissier. Dated 
August 23rd, 100. Relates to coils and receptecles, electrodes, electrolytes 


agitating, and is too complicated to be well described without 1eference to 8 
diagram, 5 claims. 


15,086. “Improvements In electrical demand indicators.” A. Wright and 
Reason Manufacturing Co. Dated August 23rd, 1900. Any demand indicator 
operated electro-magnetically is made wi h a considerable amount of iron to 
obtain powerful action, the residual magnetism being unimportant in such 
indicators. In the form described, a coil carrying the current to be indicated 
contains two iron cores with end arms. One core being stationary, the other 
core is rotatable on its axis by the magnetio repulsion between the arms, and 
carries fast and loose pointers over a scale, one being movable by a projection 
cn the other and resting at the joint of maximum deflection. Instead of using 
a separate maximum pointer the movable core may carry a ratchet wheel or its 
equivalent in engagement with a stationary pawl or other detaining device to 
prevent reverse motion, as described in Specification No. 18,871, A.D. 1897. 


The movable core may carry a vanc dipping in glycerine, or be otherwise 
retarded in its movements. 5 claims. 


15,123. ''A new or Improved electrical are lamp." Nettlefoids, Ltd., aud W. E. 
Symons. Dated August 21th, 1900. A solenoid lamp has a top-plate supporting 
the differentially-wound solenoid, which may be a foot long, and one or two iron 
side tubes carrying the insulated lower carbon holder connection with which is 
made by an insulated conductor passed through one of the tubes. The upper 
carbon holder is attached to an iron core which has iron arms guided by the 
side tubes, actual magretic contact being prevented by interposin pieces of 
copper gauze, or by using iron tubes case with brass or copper. nnection 
with the upper carbon holder is made by a flexible conductor. .1 claim. 


15,136. ‘Improvements in hoists or elevators.” C. Wast. Dated August 24th, 
1900. An electrically-driven hoist or elevator is operated by a motor secured to 
the cage and gearing with drums on which are woun &nd unwound the 
tuspenoing ropes fixed to the upper end of the well. In a modification, the 
weight of the cage, and part of the load, is balanced by weights, and ropes 
secured to the bottom of the well are wound and unwound on drums secured on 
the same shafts as the drums. 


15,167. “ Improvements in systoms of electrical distribution." British Thomeen- 
Heuston Co. (W. J. Davis, U.S.A.) Dated August 25th, 1900. Inorder to prevent 
hunting in synchronous apparatus, such as rotary converters, they are supplie 
in parallel during periods of light load, and independentiy when the load is 
heavy, and cannot well be described without reference toa diagram. 7 claims. 


16.168. ‘Improvements in commntaters for electric machines.” British Thomeea: 
Houston Co. (J. T. N. D ter, U.S.A.) Dated August 25th, 1900. The«commu- 
tator bars are mechanically locked together below the brush tread at a point 
between their ends, so as to prevent distortion or displacement. The bars are 
formed on their undersides with keyways for receiving an insulated metal key 
constructed in sections, which are separately tecured to the arum by bolts. When 
all the sections are in place, they are further gecured by end plates in the 
ordinary manner. 8 claims. 


15,169. “Improvements in rectitying alternating electric currents.” Brith 
Thomeon-Honston Co. (E. Thomson U.S.A.) Dated August 25th, 1900. Relates to 
means for maintaining synchronism in rectifying alternating currents, and £9 
preventing sparking. The motor for driving the reotifying commutator TTE 

lied with current having & higher frequency than the current to be rectified. 

n one arrangement the generator supplies the current to be rectified through ^ 
transformer to the collector of a rectifier, The synchronous motor is supplie 
with a current of higher frequency by means of an auxiliary generator, the 
cota ies of poles on the machines being arranged to produce the desired effect. 
claims. 
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many crevices and cosy corners about the average machine, 
in which dust and dirt are bound to accumulate, and which 
could easily b2 filled up with harmless material. The 
number of failures due to deterioration is formidable, and 
pariicalars as to the ages of the machines concerned would 
be of great interest and value. The worst feature of the 
table, however, is the excessive number of failures traceable 
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these are certainly the most vulnerable parts of the machines; 
it would be interesting, however, to learn the respective 
nuinbers of the armatures and rotors in question. Having 
regard to the attacks made upon the supposed weak point 
of D.C. machines —the commutator—by the advocates of 
polyphase currents, it is exceelingly significant that only 8 
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and 14 per cent. of the failures recorded in dynamos and 
motors respectively are ascribed to the commutators and 
brush gear. Bearing in mind that these numbers relate only 
to fuilures, the percentage of the machines at work which 
they represent must be extremely small. The supporters of 
direct current power supply may, therefore, take courage. 

Twenty-two cases of breakdown are reported in detail, as 
examples of what is met with. The first of these relates to 
a 40-Kw. D.C. motor-generator, transforming from 1,000 to 
100 volts. In the course of his duties, the attendant 
accidentally caught one of the shunt conncctions with his 
coat, and pulled it out of a terminal. Violent sparking 
ensued, and the armature ran up to an excessive apeed, the 
sole excitation being derived from a few turns of wire in 
series with the high-pressure armature, which were provided 
to help in starting the machine. The minimum current 
cut-out on the high pressure side then came out, and left the 
low-pressure armature as a dcad short on the mains, which 
were presumably fed from some other source in addition. 
By the time the attendant had regaincd his presence of mind 
sufficiently to open the main switches, the armature, which 
was double wound, was burnt out,and the low-pressure fuse red 
hot. This fuse was set for 920 amperes, the normal maximum 
current being only 360 amperes— surely an excessive margin, 
even if the fuse were correctly adjusted. Apparently it 
must have been a copper fuse, since it attained a red heat 
without blowing. The commutator segments were opened 
out, besides being burnt, by the excessive speed, and, doubt- 
less, the attendant had a narrow escape with his life—for 
when commutator segments fly, they fly like bullets. Mr. 
Longridge points out that a greater number of series turns 
would have prevented the excessive speed; they could be 
automatically cut out when the shunt winding was fully 
excited, and of course re-introduced in case of failure of tlie 
latter. 

A still more apt suggestion in the report is that the shunt 
wire should have been coiled round the terminal, so that a 
mere touch would not have displaced it. In our opinion all 
thesc small connections should be soldered, or, at least, fixed 
with two screws ; the factor of safety involved in the use of 
a single screw is absurdly small, having regard to the great 
importance of the shunt circuit. 

Another failure was due to the slacking back of the nut 
—apparently there was no lock-nut—fixing the brush 
spindle on the rocker arm of a shunt motor. The carbon 
brush consequently fell almost out of contact with the com- 
mutator, and the heat generated by the sparking chaired the 
insulating rings and melted the solder on the lugs, short- 
circuiting the armature, and involving entire rewinding. 
The omission of the lock-nuts at this point reflects no credit 
on the designer. 

Instances of shocking depravity on the part of owners of 
machines are detailed, the former flatly declining to kcep 
them clean, until the breakdowns, inevitable under such con- 
ditions, taught the owners common sense. 

Other examples relate to smooth-core drum armatures, 
driven by two-crank single-acting engines, in which the 
insulation of some of the armature conductors was gradually 
abraded by slight movements, until short-circuiting ensued. 
In one case some of the conductors were partly let into slots 
in the core to act as drivers, and one of these was the source 
of the mischief. 


A small machine which had run well for 11 years broke 
down by bursting of the commutator, the sleeve on which 
the latter was built having given way at an old crack, 

A crane motor gave incessant trouble through the breaking 
of the commutator connections; it was eventually found that 
the brass armature spider had worked loose on the shaft, 
doubtless owing to the shocks incurred from the nature of 
the load. In another case the core was loose on the spider. 
Unduly loose-fitting of the commutator bush on the spindle 
has also caused repeated breakage of the commutator con- 
nections. Where evolate end connections are used, held in 
place only by their connections with the armature bars, 
relative motion between them rubs off their insulation and 
leads to short circuits; this can be remedied by tightly 
binding the connectors down upon suitab'e supports, Much 


trouble arises from the lodgment of carbon or copper dust in 


the interstices between the bars and the connectors at the 
commutator end of such armatures. 

Dreakdowns have occurred through the armature core 
discs being badly stamped and put together, so as to expose 
saw-like edges, whicb, moving under load, cut through the 
insulation of the conductors. 

A three-phase induction motor of 5 H.P., with short. 
circuited rotor, repeatedly broke down, tbe soldered con- 
nections in the squirrel-cage being melted. The normal 
current was 9 amperes per phase, but on trial it was found 
that the current on starting or reversing ran up to some- 
thing like 80 ampcres, and ro fuse smaller than No, 22 
S.W.G. copper wire would, stand, while this would carry 
enough current to make the rotor red-hot! In another 
case, one of the coils of a three-phase motor was burnt out. 
because fuses were inserted in /;ro of the phases only; the 
burn-out was due t» a fault in the mains, and took place 
while the motor was standing. 

Speaking generally, Mr. Loagridge draws attention to the 
numerous cases of serious damage resulting from oil entering 
armatures, due to inadequate oil-throwing devices, excess of 
oil in the wells, &c. Slackening of nuts is a serious cause 
of trouble. A still worse feature is the weakness of arma- 
tures, chiefly shown by lack of rigidity, which permits of 
small relative motions taking place between the parts; this 
defect is especially noticcable in machines used to drive loads 
subject to sudden variations. Breakages of steel wire bands 
from unexplained causes have been numerous, The accumu- 
lation of dust in end connections has been referred to above: 
Mr. Longridge recommends the simple precaution of 
attaching a short length of rubber tube to the nozz'e of the 
bellows used to blow it out, to prevent injury often caused 
by poking the nozzle in amongst the insulated conductors. 

Several cases where the thickness of brushes had been 
doubled, with a view to preventing sparking, were reported, 
some motor users being apparently of opioion that the 
designer did not know the right way to build a machine. 

A delightful instance is given of a compound-wound 
dynamo used for lighting and for charging a battery, the 
series winding being cut out in the latter event. An auto- 
matic switch was provided, which would not go in if the 
polarity of the dynamo were reversed. One day it didn’t go 


in, so the attendant held it in by hand! The consequences 


need no description. Mr. Longridge suggests that the series 
winding, which was doubtless the cause of the reversal, 
should be so connected that it would be impossible for it to 
be included in circuit when charging the battery. E 

The report concludes with a table of tests made on nine 
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four-pole semi-enclosed motors, which is of considerable 
interest, as showing the high efficiency and small heating 
obtainable in small machines. This table is reproduced 


on another page. 


` Å PAPER on the steam turbine, as seen 
from the commercial point of view, was 
recently presented by Mr. E. H. Sniffin 
to the Detroit Convention of the American Street Railway 
Association. Commenting on the paper, the Electrical 
World and Engineer points out what a very serious 


The Commercial 
Aspect of the 
Steam Turbine. 


difference in practice would have been brought about, 


or we might better say prevented, had the turbine grown 
to its present perfection a few years sooner. The dynamo 
was essentially a machine of quick rotation, and in early 
days all dynamos were belt-driven. Then the high-speed 
engine began to be used directly connected, and the wit 
of dynamo makers was concentrated upon designing 


- machines to run as slowly as a direct-connected engine. 


The steam turbine has completely reversed all our previous 
difficulties, and its designers have bad to labour in the 
opposite direction so as to meet the conditions of the 
dynamo designer, who, having got down to moderately slow 
speeds, is now called on for fast-running machines, as in 
the early days. 

On the commercial side, the turbine requires less space 
than either horizontal or vertical engines, not merely in plan 
but in elevation, and lofty engine rooms need no longer be 
employed. As regards foundation, the ratio is as 1 to 9 
and 15 respectively, a8 compared with vertical and horizontal 
engines, and in cost as 1 to 3 and 5, while, as regards 
buildings, the turbine demands but one-half the cost of 
buildings for ordinary engines. 

Turbine makers appear to desire to sell the dynamo 
portion also, so that it is possible that the near future may 
se engine makers entering the field of dynamo construction. 
lt would thus appear that a prominent English maker of 
alternators has once again probably been a little ahead of the 
rest when he took up engine building also. There will be a 
certain satisfaction in being no longer tossed between the 
engine builder and the dynamo maker when anything goes 
wrong, 

It seems probable that turbines alone are still more costly 
than ordinary engines, but that the smaller high-speed 
dynamo helps to equality. But even then, what with 
foundations, buildings and smaller boiler plant, and 
economy, the turbine bas a great advantage, and where 
more power has been demanded, the turbine has even 
been arranged in the spare room of an old station which 
could not possibly have accommodated ordinary plant. 
At Akron, in Ohio, an engine room planned for 2,000 KW. 
is found sufficient for 5,000 KW., and an economy of one- 
third is expected in the boilers, because of the better 
efficiency of turbines. Nearly 12s. per KW. was saved on 
foundations alone. 

The economy of the turbine does not desert it through a 
vide range of load, and this ought to render it specially 
applicable to traction work. The Americans seem to be 
taking hold of this English invention in steam engines, 
and duly to appreciate its freedom from the necessity of 
lubrication internally, and its capacity to use superheat of 
any rational temperature. The American makers are 
building turbines of 4,000 Kw. for New York, and other 
æts of 5.000 and 3,500 Kw. are in course of construction 
for the Metropolitan and District Railways of London. 
We should not be surprised to see the turbine make rapid 
progress in America. It will suit American manufacturing 
area and materials in a way that the high-speed engine 

no 


NOTES ON RECENT AMERICAN INSTAL- 
LATIONS. | 


Bx FRANK BROADBENT, M.I.E E. 


I. — TR Fore River SHIPYARD.* 


War is described in the Electrical Review, N.Y., as “one 
of the finest examples of electrical power distribution that 
has yet been erected is the installation at the Fore River 
Shipyard. It is now pretty generally recognised that ship- 
yards worked on the old lines are among the most wasteful 
examples of power distribution that it is possible to find. 
Owing to the large number of auxiliary. engines scattered 
over a large area, necessitating long lengths of steam piping, 
very often uncovered, and to the rough-and-tumble make- 
shifts in the nature of shafting and tools, the efficiency of 
the power system is so low, that there is in many cases 
very little difference in coal consumption, whether any 
useful work is being done or not. In such a case it would 
be almost impossible not to show a considerable saving by a 
conversion to electrical driving, even if the electrical system 
were not put down on the most economical lines, In the 
Fore River Yard, which covers 78 acres of land, and has a 
frontage of 12 miles, the various operations necessary to the 
building of & modern vessel are carried out in 14 large 
buildings, besides many small ones, having in the aggregate 
a floor area of about 11 acres. 

A specíal feature of the yard is the **ship house," a huge 
skeleton erection supporting travelling cranes, which run 
fore and aft over the ships in course of construction. This 
is a feature which has not yet met with anything like general 
adoption in this country. In most cases it is necessary to 
lift any heavy piece of machinery or work on board before 
the launching of the vessel, by blocks and tackle rigged up 
to a temporary derrick. As a rule, however, very little 
machinery is erected before the launch, nor is any work 
carried out that can be done afterwards. The boat is 
launched practically as soon as the hull is completed, and 
the stocks are then available for a fresh keel to be laid 
down. 

One of the few English yards containing a ship house is 
Swan & Hunter’s, and in this case the house is provided 
with a roof, which permits work to be carried on right 
through the winter, when many other Tyneside yards are 
laid idle by snow. Ramage & Ferguson, and other yacht- 
building yards, too, have covered ways, under which the 
craft is built, but a yacht is often practically completed on 
the stocks, and when launched, is almost ready for the owner. 
Still, there is no doubt that the use of travelling cranes saves 
a considerable amount of labour and time during building ; 
although ship houses are few, gantries, equipped with electric 
cranes, are becoming more numerous. A crane gantry, run- 
ning transversely across the ** ways," has been in use for 
many years at Stevens's yard on the Clyde. By this means 
one crane suffices for several ships; and is more constantly 
employed than separate cranes arranged to travel fore and 
aft over each ship. | 

The power house at the Fore River yard does not call for 
much comment; in some respects it is behind English prac- 
tice. One interesting feature, however, is the multiple- 
voltage motor-generator. This is given as of 50 EB. P. 
capacity. The photograph of the machine shows it to have 
two armatures, one of which is double wound. 

The voltages of these three windings are respectively 60, 
80, and 110 volts. A four-wire system is run from the 
machine, and it is apparent that, in addition to the three 
voltages named above, two others may be obtained by 
connecting the middle armature (80 v.) in series with one 
or other of the outers, and a sixth voltage by connecting 
right across the outers. The pressures obtainable are 60, 80, 
110, 110, 190 and 250. Machines requiring wide speed 
variation are connected up to this system through suitable 
controllers, when six speeds are obtainable without the use of 
resistances. Intermediate and higher speeds are obtained by 
means of shunt regulation, the shunts being excited from 
the outers at 250 v. Thus a variation in speed in the ratio 
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of 64 to 1 is possible without the use of wasteful resistances. 
Obviously such a system is only possible where the power 
required is approximately proportional to the speed, unless 
the motors have a sufficient margin of power when running 
at their normal speed at the full voltage, and with fall field 
strength. This system—known as the Bullock system—is 
in use in this country to a limited extent in connection with 
the driving of printing machinery. Whether or not the 
extra expense end complication pays for itself in the saving 
of energy consumption is a matter that requires working out 
for each individual installation. 

In the power house is also an air-compressing plant for 
actuating the pneumatic tools, such as hammers, drills, 
caulkers, &c. This consists of two compressors, having 
capacities of 1,000 and 5,000 cub. ft. per minute respec- 
tively, and of the Rand and Ingersoll-Sargent type. 

The aggregate power of the motors, numbering 175, vary- 
ing from 4 to 150 H.P., is approximately 2,000 H.P., whilst 
the average daily load on the generating plant is in the 
neighbourhood of 400 H.P. for both lighting and power. 


The lighting embraces 165 arcs and about 2,000 incan- 


descent lamps. 

As to the method of application of the motors to the 
tools, about 75 per cent. are geared direct, some are belted, 
and, in the wood-working department, a few are counter- 
belted to obtain the high speed necessary. 

The mains to the various centres of distribution are run 
in masonry subways large enough for a man to walkin. In 
the ship-tool shop where the plates and heavy steel work 
used for the hull are handled, the controlling switch gear 
for all the motors is placed on an elevated gallery from 
which every tool is in full view. This enables the workmen 
to devote all their attention to the work in hand, many of 
the operations requiring great skill and undivided attention, 
and leaves the control to the switch attendant, just as done 
in the case of a three-motor crane. This method has the 
further advantage that the switches cannot be damaged by 
coming in contact with heavy plates, &c. A special tool 
worth notice is a portable counter-sinking machine. In the 
ordinary way about three men are required on this work, 
two to handle and guide the plate, and another to operate 
the countersink. By means of the portable counter-sinking 
machine one man can do the whole thing much more 
quickly. 

The motor geared to the drill stock holding the counter- 
sinking tool, is mounted on a light two-wheeled trolley, 
which can be run on the plates and moved about easily, the 
countersink being pressed down by hand into the punched 
holes, Travelling cranes for handling the plates are used in 
the plate yard, one having a clear span of 150 ft. and a run 
of 700 ft., said to be the largest of its class in the world. 


IJ.—ELECTRICAL DRIVING or EnkcrnOTYPING PLANT.” 


The application of motors to electrotyping machinery is 
of comparatively recent date, although, owing to the very 
intermittent nature of the work, some machines standing 
idle for many days together, and to the large amount of 
shafting and belting necessary when driven from an engine, 
it is a department which should show very marked economy 
by the substitution of electrical methods. The conditions 
imposed on both motors and switches are, in some cases, 
very severe, the toggle-power moulding press being a cate in 

int. 
ae the ordinary way thie is driven by open and crossed 
belts operated by a striking gear much in the same way as 
a shaping machine, as it is necessary to reverse very quickly 
the driving shaft. Very frequently, when machines of this 
nature are electrically driven, the mechanical reversing gear 
is retained, the motor running in one direction only, driving 
a countershaft. This simplifies considerably the electrical 
equipment and reduces to a minimum the strains on the 
motor. It is really questionable if much is gained in the 
long run by gearing a motor directly to a machine of this 
sort. In this instance the motor is mounted on a curved 
cast bracket, bolted to the top of the moulding machine, and 
drives down on to the machine shaft by means of chain and 
sprocket wheels. On starting, it must accelerate to full speed 
very quickly ; then, at the moment when the press is exert- 


* Electrical Review, New, York, 40, pp. 470—471. 


ing itg maximum pressure, and the necessary depth of 
impression has been reached, as indicated by a pressure gauge, 
the motor is reversed, and then stopped within a short space 
of time, A 2-H. P. six-pole slow-speed compound motor is 
used, and, from tests that have been made, it is found that, 
for a few seconds, 16 H.P. is exerted. ; 

The screw-driven metal shaving machine operates 
practically in the same way as a shaping machine, in whicb, 
as is well known, the travel of a tool is regulated by stope 
which actuate the belt-shifting gear. Instead of a belt- 
shifting gear, a reversing rheostat is actuated by a travelling 
rod. | 

In shaving a short-plate, the travel of the shaving head 
is so limited that the motor barely reaches ita full speed 
before it is again reversed. The motor is mounted under 
the machine and drives by belt on to the machine shaft. 
The application of motors to routing machines is not 80 
recent. For this purpose a vertical motor standing on the 
floor drives upwards through an extension of the spindle on 
the commutator end. The principal feature is that as the 
operator needs to have both hands at liberty, the starting 
and controlling switch is operated by treadles. 

The desire to reduce shafting and belting to a minimum 
in order to economise power and make a compact self-con- 
tained equipment is very natural, owing to the wonderfal 
adaptability of the electric motor, but this may be carried 
too far, that is, to a point where the wear and tear and cost 
of renewal exceeds the value of savings in other directions, 


ON THE EFFICIENCY AND POWER FACTOR 
OF SMALL THREE-PHASE MOTORS. 


WHEN a large number of small polyphase motors are used 
in connection with a three-phase supply from a town elec- 
tricity works, the question of their proper performance 
becomes of the greatest importance. In order that the 
plant and mains may not be loaded up with wattless cur- 
rents, the power factor of the motors connected up must be 
high over a wide range of load, for it must be remembered 
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that these wattless currents not only waste energy right 
through the system, but they impair the pressure regulation 
of the circuits as well, on account of the increased pressure 
drops brought about by them in the generators and trans 
formers. On the other hand, from the user's point of view, 
a high efficiency and large overload capacity are of the first 
importance, the nature of the power factor being more or 
less immaterial to him, because the lagging component of 
the current absorbed by the motors is not taken into account 
by his meter. The usual class of industrial work is of à 
more or less intermittent nature with regard to the amount 
of work the motor has to do, and therefore, from the user 8 
point of view, it isan advantage to underrate the motors, 
overloading them fairly frequently, in accordance with the 
requirements of the work. By doing this, the motors vill 
be working on the average load at their highest efficiency, 
and the latter will be high over the working range of the 
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motors, which will rarely, or never, be underloaded. In this 
way the cost of working will be a minimum. 

From what has been eaid above, it will be seen that the 
joint requirements of the central station engineer and the 
nser of the motor are such that they can only be complied 
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with by really first-class machines. The former wants high 
power factors, and does not care about anything else (apart 
from the question of starting currents), while the latter does 
not care about power factors, bat wants great overload 


capacities and high efficiencies at all loads and overloads ; 


so that, between the two of them, the constructor of the 
motors has to bear the following points in mind :— 

1, The power factor of the motors must be as bigh as 
10 at all loads between 4 load and 25 per cent. over- 


2. The efficiency of the motors must be not only as high 
as possible at full load, but it must be reasonably high 
already at } load; that is, the efficiency curve shall be as 
flat as possible, rising steeply at the small loade. ' 

3. The motors should be capable of carrying double their 
normal full load for short periods, without falling out of 
&tep, and without overheating. 

4. The last requirement means that the temperature rise 
of the motors must be moderate after running for several 
bours on full load. Small losses (required by condition 2), 
combined with adequate ventilation, will ensure this. 

In order to show how the above requirements are fulfilled 
in actual practice, we give herewith a series of curves (see 
figs, 1 to 5) relative to five sizes of small induction motors 
of the latest Kolben type. The curves in question repre- 
sent the results of a series of careful tests carried out by 
Mr, Novak, of the Prague Technical University. For con- 
venience, the principal results of these tests are tabulated in 


the schedule below :— 


ee ee 
Maximum, pen | Efficiency | Full | pj Temperature Weight 
load load of 
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| load at EO per rise af 
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i 175 D. enoy. load. factor. 

K. P. H. P. % C. we. 
0165 | 028 di é 07 71 30°5 79:5 
1 16 81 73 082 |38 19 143 
2 3:6 82:4 79 0:85 |284 16 194 
3 6'6 86˙4 85 085 305 30 265 
5 | 100 883| 87 0°88 | 2°85 36 £52 


All the abore motors are built with permanently short- 
cirenited rotors of the special construction shown in fig. 6. 
Starting upon a loose pulley, the current consumption does 
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not exceed the value at full load; starting with full load 
torque, the current consumption is about twice the full load 


current. 
As will be seen from an inspection of the figures aud 


curves, they show that the modern well-built poly phase 
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motor entirely fulfils the conditions which have to be 
complied with in high-class work. Great progress has been 
made in tlie design of such motors during recent years, and 


Fia. 6. 


it will be seen from the particulars above that small motors 
can be obtained, whose performance, from all points of view, 
leaves little to be desired. 

À. C. E. 


CORRESPONDENCE. 


The Yoltage which Cannot Kill. 
I teke the following from the October 17th issue of one 


. of your contemporaries :— 


Tbe unfortunate fatal accident which occurred at Sutton Cold- 
field lart Friday need not unduly alarm our readers, nor the 
public, which is uninitiated in electrical mat'ers. It will be seen 
from the report of che inquest in another column of this issue that 
a workman employed on the electric lighting mains fell against a 
conductor charged at 235 volts, and was found to haveexpired. He 
remained in contact with the wire eight or 10 seconds. The medical 
evidence was to the effect that the man suffered from heart disease, 
electric shock being a contributory cause of death, and the verdict 
of the coroner's jury was in accordance with th's statement, although 
the evidence of the borough electrical engincer was that the low voltage 
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could not kill. We should not like to deny that the actual shock 
experienced by the victim may either have brought on the attack of 
syncope or have contributed to his death, but we are not inclined to 
go so far as to say that any electrical effect on the system played a 
part in it. If the shock had been from a mechanical or mental 
cause, instead of an electrical one, the result would probably have 
been the same. 

The desire evinced in the concluding paragraph to 
attribute the fatality to anything but an electric shock is 
delightful in its artlessness. 

What mechanical or mental cause corresponds to a 10 
seconds contact with a conductor charged at 235 volts? A 
fall from the fifth floor of a building, or the state of mind 
brought about by trying to understand your contemporary’s 
logic ! 

I should have thought that in view of the positive and 
direct evidence we possess, that voltages considerably lower 
than 500 have proved fatal, such a statement as that attri- 
buted to the electrical engineer in questioa would have been 
impossible, and still less should I have expected that such 
an opinion would have found an echo in any responsible 
electrical journal. 

Donbtless such expressions, wholly at variance with 
experience, are primarily due to the fallacies existing in that 
misleading Institution paper of Mr. Trotter’s ** Shocks from 
500 Volts," fallacies which you exposed at the time it was 
read and discussed. 

Mr. Trotter has such & charming personality, is so 
thoroughly in earnest, of such sterling worth and ability, and 
so fully possessed of the courage of his own honest opinions, 
that one naturally hesitates to say anything which he can 
possibly consider unkind; but, unless I am much mistaken, 
he will yet have reason to regret the reading of that paper 
with its accompaniment of sensational experiments; and, let 
us hope, to very materially modify the conclusions at which 
he then arrived. 

The reports of verdicts of coroners’ juries, and the results 
of post-mortem examinations which are continually meeting 
one's eyes in the daily press, give very convincing evidence 
that an alarming percentage of our fellow creatures, both 


men and women, who go about their daily occupations as if 


nothing ailed them, suffer with what is known in medical 
parlance as hearts; indeed, the fact is well understood 
in medical circles, | 
Just as we consider the weakest link to be the strength o 
a chain, so should such individuals be looked upon with 
regard to humanity, and any attempts to decide what is, or 
is not, a voltage which could not kill, should be based 
upon what is likely to happen to the numerous and unfortu- 
nate people who are afflickd with various forms of heart 
affections, and not upon the physically strong, robust and 
healthy. 
M.I.E.E. 


Tramear Brakes. 


Much as I admire Mr. Phillimore's lucidity of style with 
which he follows up the point he had in view in writing his 
article, I cannot agree with him that it will make matters 
much better than they are at present, however well motor- 
men are trained, so long as such outrageous demands are 
made upon these men's limbs and senses, as six movements, a 
simultaneous bestowing of attention for keeping & lookout 
and attending to the guard signals, eonstitute. 

Mr. Phillimore expresses the hope that many accidents 
will be averted in the future by our being able to give the 
drivers more command over his cars, but I fear we sball 
have to wait a long time for these improvements, unless 
considerable pressure is brought upon tramway managers to 
induce them to at least study the subject. 

I, therefore, Mr. Editor, welcome the suggestion you 


made recently to discuss thia subject in your columns. It l 


looks to me that the first question to be decided is, which 
system promises at present to solve the problem most satis- 
factorily ? 

I suppose it will be acknowledged tbat the hand brake 
alone is not sufficient on a heavy tramcar, and the choice 
therefore lies between electric and magnetic brakes on the one 
hand, and brakes which employ elastic mediums, such as 
compressed air, on the other. 

Electric and magnet brakes have had their chance ; they 


have been 12 or 15 years in use, and are still a8 complicated 
to handle as Mr. Phillimore has signally succeeded in 
demonstrating. They have most probably only held the field &o 
long because every brake designer will first think that having 
electricity on board the car, it should be used as much ag 
possible, and that the employment of a second medium would 
mean complication, and most probably more expense. 

Comparatively few tramway engineers have gone beyond 
this superficial consideration of the subject, or have actually 
tested more than a number of modifications of the electric 
brake. Amongst those who have done so, we find the 
engineers of the Berlin tramways, who have tried electrical, 
magnetic and air brakes, and who also inquired into the question 
of wheels or track brakes independently, or whether they were 
actuated by electricity or other medium, and the conclusions 
they have arrived at are certainly worth considering if one 
bears in mind that Berlin has very dense traffic, very greasy 
rails during the greater part of the year, heavy cars, employs 
high speeds, and that these cars have to be braked very 
frequently, and very often very rapidly. 

These results are the more remarkable as they had an 
abundance of excellently disciplined men to choose from for 
their motor cars equipped with electrical brakes, and, as 
everybody knows, do not grudge them the drill which Mr. 
Phillimore advocates. 

After testing a hundred cars equipped with a good air 


brake against the remainder of their stock, which was partly 


equipped with electric and partly with magnetic brakes, for 
one year, they have decided in favour of the air brake, and 
the following are the reasons which they give :— 

1. The braking is as efficient as can be desired, and with- 
out discomfort to the passengers. Air being an elastic 
medium, however quickly it is admitted to the brake cylinder, 
it still acts gently. 

2. With greasy rails air affords greater facilities for sand- 
ing the rails simultaneously with the application of the brake 
blocks, and without any extra special action on the part of 
the motorman. 

3. The motormen like the air brake, handle it better, and 
there are very marked reductions in claims and inquiries, 
leaving the manager und his chief assistants time for other 
purposes, 

4. There is a considerable reduction in motor and con- 
troller repairs, because the motors have time to cool down 
while descending hills and are together with the mains and 
other plant in many cases where electric and magnetic braking 
is resorted to—far more strained by the braking tban by 
starting and running. 

5. The redaction in upkeep of tires, because it is easy to 
adjust the maximum air pressure so as to prevent skidding. The 
diameter of the brake cylinder being given, only a certain maxi- 
mum of brake pressure can be exerted with a given maximum 
of air pressure, and if this is insufficient to lock the wheels, 
skidding cannot take place. 

6. Asit makes only very little difference in the cost whether 
more or less air is expended for braking, the air brakes 
are used as working brakes in Berlin, and not as emergency 
brakes only. This is a very important point, as the motor- 
man is thus kept in practice, and loses no time in an 
emergency. 

7. Another advantage is that the handling of theair brake 
means no effort at all to the motorman, and he, therefore, 
puts it on early enough, and does not wait till the last moment, 
as with the hand brake, where they want to save the muscular 
effort, which is not inconsiderable if carried on throughout 
the day. 

All these advantages have been confirmed in other towns, 
and the total number of such air-brake equipments in use 18 
stated to be over 2,500, which should certainly induce British 
managers to study the system and to give it a trial. 

Compressed air has the advantage of enabling a gauge to be 
fixed in front of the driver, from which he can always see 
whether his brake is in good condition. 

The most ignorant of motormen can clearly understand 
how it works, and that it cannot possibly hurt him or the 
car. Whenever and however he leaves it if he thiuks it is 
out of order, he knows he can do no harm by using this 
hand brake, and this seems to me one of the most important 

ns in favour of the air brake, as compared with electric 

rakes, 
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The first and most natural impression the motorman has 
if the electric brake does not seem to act, is that he may 
have made a mistake, and that the car may be set on fire if 
he puts the hand brake on while the controller handle is in 
a wrong position, and the next moment it strikes him that 
one of the cables or connections may have gone wrong, and 
that the car may already be on fire. 

I have heard tramway managers pooh-pooh this view, but 
they had advised their committees to buy cars with electric 
brakes, and not all tramway managers are heroic enough to 
revise their views from time to time, and some not even after 
they have had serious accidents. 

Mr. Phillimore thinks with the Board of Trade Inspector 
who reported on the Huddersfield accident, that the short- 
comings of electrical brakes can be largely overcome by the 
better training of motormen; but the inspectot can have no 
faith in electric brakes, as he states in his report that though 
he could trace no defect in the controller contacts or con- 
nections, there may have been a temporary failure in this 
respect. How can a motorman have confidence in such a 
system ? Who can say that there was no danger of the car 
catching fire ? 

Having chosen between air and electricity, the next ques- 
tion to be decided is track, wheel, or pulley brake ? 

Both theoretical considerations and tests show that quick 
and smooth braking can be obtained by either of these 
arrangemente, but practical results differ very much. This 
divergence of opinion is most probably largely due to over- 
sight of details on the part of those who design and use 
brakes, and chiefly to the want of appreciation of the 
specific brake pressure, viz., the pressure per square inch 
obtaining between the brake block and wheel or rail. If we 
consider the working of an ordinary planing machine we 
shall quickly appreciate this. 

There is the same total pressure with which the planing 
cutter rests on his work and which the table exerts on the 
bed, but the pressure per square inch on the point of the 
chisel is very large, while the pressure per square inch 
between table and slides is very small. The consequence 
is, that the wear and tear of the slides is a minimum, while 
the wear and tear of the work is cuttii gs. 

If a track brake block is properly shaped and of suitable 
dimensions, it has an advantage over a badly designed brake 
block cn a wheel—other circumstances supposed to be equal. 
I say “supposed,” because generally they ure not equal. 
Take, for instance, wheel blocks and track blocks of the 
same size and material applied with the same pressure, the 
one on the polished surface of a chilled wheel, and the other 
on the comparatively soft and dusty surface of a rail. The 
result will seem to be in favour of the track brake till the 
rails will require renewing. Then the track brake enthu- 
tiast will, to his dismay, find that it would have been 
oa to use tired wheels and to renew them when worn 

own, 

Another serious drawback of the track brake is, that it 
takes the pressure off the wheels and makes these liable to 
leave the metals when entering cerves. This danger is 
accentuated if the rear part of the car is heavier laden than 
the front. The track brake blocks then form the fulcrum 
round which the car tilts, and the front wheels are almost 
lifted off the rails, the leverage being much more favourable 
for this than as long as the hind axle forms the fulcram. — 

Where the track brake beats the wheel brake is in experi- 
mental effects, simply because any flat track block fite a 
rail, while the curved wheel block requires fitting or wear- 
Ing into shape before the proper specific pressure 18 perma- 
nently secured. 

As regards pulley brakes, they would be preferable to 
either the wheel or track bruke, as they could be kept free 
from dirt, which causes the specific pressure between blocks 
and wheels to vary, and considerably increases wear and tear. 
They are, however, not always casily applicable, and rather 
more costly than tramway managers are likely to pay. 

The pressure of price has been to a large extent respon- 
sible for the inferior brakes used, but fear of a rise in 


insurance premium will set this right. 
2j 8 Air and Sand. 


The subjeot opened up by Mr. H. B. Phillimore, and 
furthered by Mr. W. Arnold Ogden, is matter worthy of, at 


least, the exchange of experiences and the expression of 
opinions. I am not altogether with these gentlemen in con- 
sidering the slipper brake useless for emergencies, and, 
further, as the following experiences confirm, think thit 
Mr. Ogden has been much too liberal in bestowing - 
10 seconds es the time required to actuate such a piece of 
mechanism. | 

My firm, a few months since, was entrusted by the 
British Electric Traction Co. to make and equip & 
number of cars running at ‘Tynemouth and District with 
slipper brakes. The weight of the cars loaded was approxi- 
mately 8 to 10 tons, and they were of the Baltimore truck 
type. The brake was actuated by a lever placed on the 
car platform. One of these cars, artificially loaded, was 
allowed to run free down a gradient of something near 
1 in 10 or 1 in 11, and when a speed largely in excess of 
legal limits was attained the position was noted, wheel brake 
applied, and slipper brake lever pulled over immediately 
afterwards by the same individual, when it was found the 
car had been brought up in a little over the car’s length. It 
was computed that the slipper brake was brought into use 
in two seconds, and the car held firmly whilst on the grade. 

The slipper brake was designed to exert a pressure of 
3,000 lbs. with a pull of 125 lbs. in the lever. This latter, 
however, was considerably exceeded very easily by the assist- 
ance of the leg and foot against the dash, with, of course, a 
corresponding increase of pressure upon the rails. Such 
retardation would, to my mind, bring certain discomfort to 
passengers, and lively recollections of the experience would 
remain for some time to come, and if made common practice, 
would mean building cars of greater rigidity, for it has come 
within my experience that considerable damage can be done to 
car and truck framework by the sudden application of powerful 
slipper brakes when travelling at even limited speed. 

My firm, upon the results obtained, have now supplied to 
the Electric Railway and Tramway Carriage Works, Preston, 
similar brake equipment for the Gravesend cars. They have 
also designed lever actuated brakes exerting a pressure of 
8,000 lbs. for either single truck or bogie cars, also a wheel 
and worm application snited to cither form of car and capable 
of exerting 20,000 lbs. within respectively two seconds and 
four seconds ; but the best of appliances, whatever the means, 
are useless without tbe right man. The driver must be 
trained, and must not be of those who would in emergency, 
be lost us to how he should immediately act. 

A word about training a man. What would be thought 
of the railway company who selected ticket collectors or 
porters, gave a few weeks’ training and then made engine 
drivers of them? This, however, is just how the electric 
car driver is manufactured; taken from the post of con- 
ductor, put on the front under tuition for a short period, 
then has the lives and well-being of passengers and others 
absolutely dependent upon him. The conductor is, no doubt, 
a very excellent fellow, but can it be expected that such a 
faulty and meagre system of training can bring anything but 
great risks and disaster in its train. 

My suggestion is that the drivers should be trained under 
similar, though somewhat modified, conditions as adopted by 
the railway companies. Here the man before he even boards 
an engine as fireman has a good all-round knowledge of the 
apparatus he is to be called upon hereafter to control. 

Mr. Ogden confesses a certain amount of faith in pneu- 
matic brakes, but I believe I am correct in stating that 
several systems of this nature have been tried, and for various 
reasons found unreliable and deficient. I have heard that 
the Potteries cars had such brakes attached at great cost, but 
they were discarded through unreliability and the abnormal 
cost in upkeep, and were replaced by mechanical brakes. I 
should also imagine that the pneumatic brake would not be 
without complications due to atmospheric conditions. 

Summing up, it is my belief that greater security and true 
economy is best obtained by putting the proper sort of man 
in control. Give this man the ordinary wheel brake, and a 
slipper brake for emergencies, and I am confident little fear 
need then be felt for the future. 


J. W. Manley, A. M. I. E. E. 
The United Engineering Co., Londen, W.C. 
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The correspondence in your columns with reference to 
track brakes is becoming extremely interesting to all those 
who have any connection with tramway work. 

The efficiency of the Hewitt & Rhodes slipper brake, 
both for service work and emergency purposes, is beyond 
dispute, and is freely admitted by all those who have used it, 
or seen it used, and I therefore don’t propose to make further 
comment on it ; but there is one aspect—a commercial one 
—which, though not noticed, or at least not mentioned by 
your correspondents, must appeal strongly to those having 
the control and responsibility of electric tramways. I refer 
to the saving of both track and rolling stock ensured by the 
use of this brake. 

The life of the wheels on roads where stoppages are 
frequent, or where steep gradients are encountered, is often 
not more than 9,000 or 10,000 miles, due to the fact that 
flats are caused by the use of the hand brake. Not only is 
this fatal to the wheels, but to the whole car, as well as the 
track, The jolting due to flats tends to loose the electrical 
connections, and perhaps fracture them, thus causing many 
& motor to be condemned for short-circuiting when it is 
really the fault of the brakes; but the track also suffers to an 
extent that, owing to the recent introduction of electric 
traction, has not yet been fully realised, and in time will 
lead to the necessity of relaying the permanent way in much 
less time than allowed for in depreciation expenses. 

In one case, in my knowledge, the life of the wheels has 
been more than doubled by the use of the brakes I have 
mentioned. 

Now, if we look at this question simply as a matter of 
£ s. d., if we are to study economy, we shall find that two 
Sets of wheels per car are saved per annum. Each set of 
wheels average, including fitting, say, £11, thus a saving £22 
per car yearly isthe result, over and above enabling the car to 
be working a greater number of days in the year, and therefore 
having a larger earning capacity. There is also the saving 
in wear and tear of the car body and truck, which cannot be 
so easily estimated with our present limited knowledge, but 
which is bound to amount to no inconsiderable sum. 

I quite agree with your correspondent “ Driver " that the 
hand brake is an out-of-date article in these days when 
everything is done by power, and his suggestion to use it in 
conjunction with the slipper brake is decidedly good. I 
differ from him, however, in the order of the brakes ; that is, 
I would have the slipper brake brought into action first, 
then, by turning the handle further round, bring the wheel 
brake into use. 

In this way the wheel brake would only occasionally be 
used, and no appreciable harm could be done in the shape 
of making flats. 

By this means a great saving would be made in wheels, 
trucks, car bodies and tracks, although the combined power 
of the two brakes is there, should the necessity occur to use 
them both. 

Engineer. 

On carefully reading the letter re above over the signature 
of Mr. Roberts, I think it advisable to draw the attention 
of those interested in this correspondence to a few facta. 
First, I don't think the electro-magnetic brake-track brake 
has been overlooked. I mentioned it, and also its dis- 
advantages compared with the * Hewitt & Rhodes Pneu- 
matic Brake," in your issue of March 28th, 1902. Taking 
his first assertion that the slipper brake is entirely wrong in 
principle, I do not agree with him. The Hewitt and 
Rhodes brake is not only correct in principle, bat works 
perfectly in practice ; it brings the car quickly to rest with- 
out going to its extreme limits, but supposing the car did 
become entirely borne (which is impossible) by the track 
shoes, how long does he think it would be before it came to 
rest? It would not travel many feet I can assure him. 
The fact that the Hewitt & Rhodes brake acts as an air 
cushion which is elastic in its movements, always keeps the 
car body resting on the wheels, and not on the brake shoes. 
As regards his next claim for it, re greater the speed, the 
more effective the action; now what I presume he considers 
a strong feature and claim for it, I consider is one of its 
weakest features and open to severe criticism, because ita 
efficiency is decreasing all the time the speed is decreasing, 
which must, of course, prolong the time or distance in that 


proportion in which a car comes to rest. Its power and 
efficiency should be constant, always at a maximum and not 
decreasing. 

Next take the times and distances travelled before it brings 
a car to rest; just realise the absurdity of a car having to 
travel from 25 to 55 yards before it comes to rest; the 
accident is generally all over by that time. What is required 
is to bring the car to rest in less than as many feet? There 
ns only one brake that will do it, and that is the pneumatic 

rake. | 

The Hewitt & Rhodes brake can be adapted to any kind 
of truok, either single maximum traction or equal-wheel 
trucks. - 

A great disadvantáge of the electro-magnetic brake is the 
fact that it depends upon the rotation of the generating 
apparatus while the car is in motion, which is a constant 
varying quantity and does not always act. Now, if it was 
energised from some indepeadent source of electrical energy, 
such as a storage battery, it would be greatly improved. The 
pneumatic brake is just as simple to handle as the magnetic 
brake; its power is great and constant, and it is entirely 
independent of any rotating or electrical mechanism, and is 


entirely separate and distinct from other apparatus and 


moving mechanism on the car; it brings the car to rest in mach 
less than half the distance the magnetic brake does—in fact, 
in my opinion, it is very much superior in every way to the 
magnetic brake. If interested persons will make inquiries, I 
feel sure they will find out that one, if not more, of the 
recent accidents had cars equipped with electro-magnetic 
track brakes. The Hewitt & Rhodes brake has been in use 
over 12 months on long and steep gradients in the town of 
Oldham, and has prevented many an accident. 


Wm. R. Bowker. 
Halifax, October 28, 1902. 


Mechanical Engineers for Electric Generating Stations. 


Mr. Vezey has done me tne honour of referring to me in 
three places in his letter, but he does not yet tell me what the 
station superintendent fiads to do. I will not trouble any 
more on that score ; either I have been singularly fortunate 
in the assistants I have come across, or he aud his chief engi- 
neer friend have a singular faculty for selecting“ wasters " 
as their assistante. 

I am sorry I caused Mr. Vezey to go astray by the use of 
the expression—routed out. It may interest him to know 
that the company whose works I was referring to were for at 
least two years the holders of the record for the United 
Kiogdom for lowest works’ costs and lowest lbs. per unit of 
coal and water, and I believe they are still well within the 
first six, though hampered by being compelled to use the 
most expensive Welsh coal and having no wharfage for its 
delivery. As regards my being an engineer, Mr. Vezey 18 
apparently so narrow minded that he cannot allow anyone to 
differ from him without considering him a charlatan. 

However, 1 am going to ask him to answer a few 
questions, on the ground that one who sete himself so high 
ought to show his credentials. 

1. Does he carry out his tests and steaming trials on the 
ordinary load on his station, and what length of t:st, aud 
what per cent. variation of load during the tests does he con- 
sider will give satisfactory results? 

2. lf the load is kept artificially constant, to what accouut 
does he charge the coal and water consumption ? 

8. What are the lowest figures he has obtained for coal 
and water per unit, and what was the cost per unit generated? 
By this I mean the year’s results. i 

4. What was the net profit, and what per cent. of capital 
was put aside for depreciation ? If a local authority; what 18 
put aside for sinking fund ? , 

This will enable me to decide :—From 1 and 2, what his 
tests are worth ; from 2, whether he is spending someone 
else's money on what it was not provided for; from 3, 
whether his tests have enabled him to get good resulta in 
working ; from 4, to what extent his employers are suffering 
from his proceedings. 

Lastly, with due deference, whether Mr. Vezey 18 8 
suitable person to lay down the law on this subject, or 
whether he has become fosaillised by his “ great experience, 
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like one or two better known men whose names occur to me, 
who, because they have spent the best years of their life in 
the central stations, think that they are authorities on all 
subjects of engineering. 

A. I. E. E. 


I am willing to accept Mr. Vezey's statement that bis 
experience has not been narrow, but his views on the shift 
engineer question, as expressed in his recent correspondence, 
geem to me to approach very nearly to Euclid's definition of 
a line.“ | 

Personally, I have come in contact with various specimens 
of his “ glorified ” labourer, and would sub-divide them into 
the following classes :— 

1. The college man, with the swollen head and vacuous 
mind, whose capacity, mechanical or electrical, is negligible 
5 usually electrical). He, however, is So-and- So's 
friend. 

2. We have the ancient mariner,” who has probably 
greased the engines of a tramp for a period, and has for 
some reason taken unto himeelf a shore job and settled down. 
This is the man who, on the least sign of superior electrical 
knowledge by a brother shift engineer, will swear by all his 
gods that this other knows not a manhole cover from a 
crosshead. 

Lastly, we have the earnest seeker after truth, who, 
having had a good technical training and workshop experi- 
ence (mechanical, electrical, or both), had taken the post 
(and the miserable pittance pertaining thereto) of shift 
engineer in the hope of its leading to better things. 

I maintain that in all but the smallest stations (and 
sometimes in these) this latter class greatly predominates, 
and that it does not greatly signify whether his experience, 
previous to his taking up station work, has been electrical 
or mechanical, for being acquainted with good electrical 
practice, he will make it his busineas to acquire the necessary 
mechanical knowledge, and conversely if his previous 
experience is mechanical he will have little difficulty in 
mastering the requisite electrical work—t/ he be the earnest 
seeker, 

In my opinion this, the common type of shift 
engineer, is a much “ put-upon” individual. He has to 
struggle on with his 25s., cheap oil, bad coal, and insufficient 
staff, while ** we chief engineers sit at the phone and say 
things—' Bad pressure.” “Pay a little more attention,” &c. 

Inconclusion, I would ask Mr. Vezey has he ever come 
across the chief engineer (aye, and station superintendent), 
who, arriving at the station half an hour after the break down 
has been experienced and rectified, soundly slates the poor 
shift man with, Wby did you do that? Why didn’t you 
do so and 80 ?" the probability being that had “we chief 
engineers been present, their first and only move would 
have been towards the door. Such individuals exist, but 
deo gratias, like the incapable shift engineer, they are rare. 


J. Prentice. 


P.S.—I hope I am not taking an unfair advantage of 
Mr. Vezey, in writing after he has declared his part of the 
correspondence closed. 


I have read with considerable interest recent letters in 
the ELECTRICAL REVIEW on the above subject, and hope 
you will be able to find space for a few more remarks before 
finally closing the discussion. 

Through the seeming ignorance of my parents, I am one 
of the many unfortunate individuals who started in a 
central station as pupil, and never went through the shops, 
and yet I have testimonials from central station chiefs 
stating that 1 am fully competent to take entire charge of 
all the machinery in and connected with the power houte. 
Am I, then, on account of the frantic wails of Messrs. Vezey 
and Co. to give up my salary, position, &c., and become a 
burden on my parents by starting to go through the shops 
if such a thing be now possible? No man is fitted for the 
post of station superintendent unless he has first of all been 
a shift engineer. I suppose in years to come all of us noble 
army of non-shop' martyrs will, whichever way we turn, see 
à spectral “ Veezeyion in his grave clothes 2 at us 
with the skeleton finger of scorn, and shrieking in a church- 


yard voice, * Ha! thou fraud, thou hast never been through 
the shops, jump into the Thames at once or ‘touch the 
inner.“ 

Hard Lines. 


I am delighted to see that Mr. Vezey does not propose to 
write any further on the subject. I am delighted for one 
reason, viz., for truth’s sake, for Mr. Vezey in his last letter 
has surely sounded the lowest note in the orchestra of 
absurdity. 

The typical shift engineer is generally a young man who 
(not because he is competent, but because he will prove a 
convenient scapegoat if the workmen make a mistake) is 
made nominally head of the shift! Did anyone outside a 
central station ever hear such absolute humbug? Yet this is 
Mr. Vezey’s opinion, and he has had 15 years’ of experi- 
ence! Mr. Vezey forgets, or does not know, that in a cen- 
tral station everyone is dependent on the other; but the 
shift engineer does not shelve the responsibility on to the 
drivers and firemen ; how could he, in fact ? 

I very much admired the letter signed “ A.I.E.E.," and 
he is perfectly correct in saying that the figures are ample 
for finding out any fault. Mr. Vezey apparently has some 
instrument like a divining rod which will tell him when a 
blow-down is leaking. 

Mr. Vezey appears disappointed that no chief engineer 
has joined in this discussion. No chief engineer could, 
without flatly contradicting the majority of the statements 
made by Mr. Vezey. Ido not say that all shift engineers 
are competent, but the majority are, and I venture to pre- 
dict that if the wholesale scrapping were to take place, men 
of whom Mr. Vezey is a type would doubtless find their 
place on the heap. | 
A Shift Engineer. 


Professional Etiquette. 


Though not a member of the Institution, I may be supposed 
entitled to comment on the new circular of the Council—or 
ought I to say the circular of the new Council ?—seeiug 
that it has been addressed to municipal authorities, to whom 
I have equal right of accesf with any M. I. E. E. Doubtless 
also a circular has been addressed to the Colonial Office, 
which recently perpetrated the biggest breach of the year, 
and received, it is said, 62 applications, representing, we 
may take it, nearly 200 engineers. I am told by many 
M.I.E.E. that the approved system of getting jobs is to live 
yourself, or appoint a representative to live, in a given town, 
to sit upon the doorstep of the municipality and pour 
libations to the gods, who, when reduced to saturation 
limit, if this be possible, will then appoint their engineer. If 
this has been the rule with firms of high standing and 
experience—experience, by the way, gained by. these 
doubtful methods—do the Council now intend to confirm 
such firms in their ill-gotten standing and monopoly by 
barring the door upon newer aspirants to municipal fame ? 

An unlimited capacity for C,H,O has become recognised 
as superior to technical ability. 

The introduction of American methods of business and 
professional etiquette muy have had much to do with the 
system of corrupt practices that prevails, but I venture to 
say that as regards the American Society of Civil Engineers, 
no engineer would be suffered to continue as a member who 
should be guilty of the practices notoriously common among 
the M.I.E.E. ! 

Why does not the Council take the bull by the horns, and 
issue edicts of expulsion ? 

Now, all the American Societies allow their members the 
right of public advertising to the extent of what is called a 
professional card, not larger than an ordinary pasteboard, 
and giving simply name and class of work undertaken. 
(See Supplement for sample card.) The engineer who 
occupies merely desk room is thus placed at a_ better 
advantage in regard to big firms in front offices than he 
can be here, where the desk room idea is unfortunately 
non-existent. | 

But, Sir, the unfortunate impression prevails among 
M.I.E.E. that men who are, or have been, members of their 
Council (I have no list of the Institution by me, and do not 
know the composition of past or present, Councils) are among 
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the ‘worst offenders against the principles and tenets set 
down in the six standard rales, and it is common property 
that very grave suspicions are held as to breaches of Rules 5 
and 6 by members of some or one of the many Institutions. 
Whatever may be said as to Rules -1 to 4, the breach of 
Rules 5 and 6 ought to be visited by expulsion, Are the 
Council men enough to do so? or would the expelled ones 
turn and rend somebody ? 

As regards your own strictures on what may be termed 
professional knobsticks, do we not laugh to scorn the habits 
of trades unions which mark such very funny dividing lines 
between what is to be done by the plumber and what by the 
smith ; what appertains to the carpenter, the joiner or the 
cabinet maker. If the electrical engineer is to be so jealous 
of his special branch, why does he intermeddle with the 
architect or with the steam engineer? Electrical engineers, 
asa rule, make a terrible mess of steam plant. They have 
put things back 50 years. It is to their meddling beyond 
the generator spindle that we owe the entrance of the 
Americans into the field, who bring with them usually an 
ignorance of our methods and our fuels only equalled by 
indifference to questions of mere æsthetics. To whom do we 
owe it that our skies are plastered with soot if not to the 
electrical engineers who have let the American work his will ? 
How many station engineers are there who realise the mess 
they have got into by ignorantly succumbing to boiler 
practices that may serve in America, but are hopeless here ? 
You can count them on your fingers. 

If the bridge builder starts in as an electrical engineer, he 
does employ an electrician. But the mere electrician who 
Starts ont as a power engineer, relies on mere boiler and 
engine touts for his power, and hence we find the modern 
power station is little but a sample room of heterogeneous 
parts, void and formless, and little better than a testimonial 
to the ability of a few representatives to scll anything. 

My own bringing up entitled me to call myself a civil or 
a mechanical engineer. There was no electricity then. I 
have been engaged in steam railroad work, have laid tram- 
ways in the Colonies, worked them, have done some miles 
of electrical tramway work at home, and had the overcharge 
of plant of a few thousand KW., and seen all I could of 
other systems, yet, as a mechanical engineer, would you shut 
me outside the ring fence of monopoly in which you wish to 
guard the electrical man ? Your plea is somewhat two- 
edged, and enables the excluded civil and mechanical men to 
reply. We agree to this exclusion, provided that the 
electrical man will keep inside the ring fence. Let him 
confine himself to his wires and cables, and tell us how big he 
has bored his armatures, and we will do the rest. We will 
see to it that there is an architect on the building, a civil 
engineer on the cooling reservoir (architects please note), & 
steam engineer on the engines and boilers. Why, Sir, we 
steam engineers would very soon rise to affluence with a 
tenth of the work now filched from us by electrical engineers 
and carried out in a manner that suggests that not an atom 
of thought has been given to the important chemical 
processes which precede, and are essential to, the production 
of power. These are the men whom you ask should be 
protected from outside competition, and who have failed to 
grasp the elementary principles of the work they insist on 
grabbing from the civils and mechanicals whom you stigma- 
tise as rapacious intruders. I quite agree that if all the 
rapacious intruders were kept in bounds, a “ vast amount of 
bad work would be avoided." 

To return to the question of etiquette, let me state some 
facts. That they are substantially true, you, Sir, can cor- 
roborate, subject to a necessary difference in the telling of 
them, in order to conceal identities, A sometime member 
of Council of one of our engineering institutions was 
asked to pick out of a list of two or three names certain 
engineers to do certain work of investigation. One 
reason for asking him was that he himself was totally 
outside the particular work, and could therefore have no 
covetousness to do it himself. He was simply to arbitrate 
between names of men selected by two parties to the suit. 
The selection of one name would have given the work to a 
man who was in the unique position of being the only engi- 
neer in London who had any experience of the work to be 
done, Yet the arbiter brushed them all aside and selected 
his own firm, and I was informed that the report missed all 


- 


the essential points, and was useless to both parties. Now, if 
the I.E.E. contains men like this, the Council will find it 
very difficult to effect reforms, when by doing so they do 
but confirm the worst offenders in their position and emolu- 
ments, | 


It is only by 1ooting suci members out that they can 


enforce due obedience to the law in others. The mischief is 
done now. The old offenders are too well established to be 
shaken, and can laugh at the new man, who must sit 
unknown till doomsday. Will the I. E. E. guarantee employ- 
ment to such when work fails ? Will they make it a breach 
of etiquette for a landlord to demand rent? And will the 
big guns of the I. E. E. cease from such practices as I have 
detailed ? | 

Among members of the Institution are some who, when 
stuck over a job they do not understand, are more willing to 
ask advice than to pay fees. As we all want to grind our 
own axe, will the Council of the Institution accept the posi- 
tion of judge of such breaches of etiquette ? 
There is so much purging to be done among its own 
members and associates, that the recent circular seems some- 
what of a gnat in comparison with several camels, 


W. H. Booth, M.Am.Soc.C.E. 
2, Queen Anne’s Gate, S.W, i 


What a pity it seems that our Institution cannot find 
something else to do than send out to town clerks, &c., 
the Standard of Professional Etiquette“ as given in your 
last issue. 

What a blessed time it will be when we can all sit in our 
offices waiting for orders to come along, but I suppose tlie 
élite of our profession are finding that a name with a good 
handle before or after it does not secure the number of jobs 
it used to before there were so many in the field. 

If the I. E. E., instead of wasting time in sending out the 
circular, had a conference with the Institute of British 
Architects, and got them to issue a circular saying that 
architects should not be entrusted with electrical work, it 
would have been of more advantage to the electrical profes- 
sion generally, 

I could give you, Sir, many instances of large jobs which 
bona fide consulting engineers have been prevented from 
getting by architects employed in new buildings, because 
“we have allowed in our scheme so much for electric 
lighting, and will prepare our own specifications." 

The wheeze is then to send for some contractor, ask him 
to prepare a scheme, and he may, or may not, get the 
order. The supervision of the job does not seem to matter, 
and the client soon finds that he has an antiquated instal- 
lation, or one which is a constant source of trouble and 
expense. | 

I consider the action of the Council of the I.E.E. quiie 
uncalled for, and, although I do not believe in advertising 
for work, or answering advertisements, yet, in many cases, 
the advantages of electric lighting having been brought 
before a Council by a letter from a consulting engineer, has 
resulted in that Council coming to & decision sooner than if 
it had not had data placed before it. 

Why did not our Council some few years ago, when the 
name Electricity was being dragged through the mud by a 
quack, conduct the prosecution,- for which it could soon 
have raised the funds, instead of allowing this to be done b 
an electrical journal at its own great cost ? 1 

The days of large fees are over for preparing electric 
lighting schemes, because Councils will not pay these now 
for a name, and I consider it an insult to the profession for 
the Council of the I.E.E. to tell town clerks that “by 
employing those who seek work, they may deprive them- 
selves of the services of electrical engineers of high standing 


and great experience.” 


It would be interesting to have u list of those consultants 
whom the Council of the Institution consider of “high 
standing,” and see whether their results justify this remark. 


Young Consultant. 


Students’ Difficulties. 
I see with great pleasure that notice has been taken of my 
little article on the above subject, and I must thank several 
writers for their kind criticism of it. I should like to say 


— 


ui RP 
— 


<i ts sorts | 
* 1 4 s 


Bo 
fe ud 
19 elt 
aes 
opt 
rp sm fel 
vig spt DE} 
xD 
: 127 que L 
esr let 
imi op 
sanepina 
RTI 
Testis] 
NI, 
m hest ü 
cvs of aver 
vat COUN 
range of be 
. Tl event 
he tle 
ur 
zy of SU 
zia 


it Ur. Ti 


LET 
ey, fro 
ms lle 
"1100 
EEUU 
Nek 
TII Wr 
en tha 
-s tëe lam 
n Want 
«gl heda 
„Abe 
lip 
T Hg ti 
cw | 
ENT 


SERT i 


+ a 

e y 
sur 

ý 1 


cos tay, 


Vol. 51. No. 1,801, Ooronnn $1, 1902.) THE ELECTRICAL REVIEW. 785 


— , (^m ere reece eee reece eee reer eee eee ——————_— ee 


just a few words in return, as J am afraid that one or two 
of my points have been missed perhaps they were not quite 
clear. | 

Firstly, in reply to a “ University Lecturer," I would say 
that by student I mean one who is at the time undergoing 
a regular course of instruction or training at some technical 
college, or in the workshops of a large firm, im fact, one 
who is in no position of authority, but who is actually learn- 
ing the work he is doing bit by bit, and is not, in receipt of 
any remuneration for the work he is engaged upon. 

I know quite well that to the exceptional men whom a 
“University Lecturer" mentioned, the course of training was 
not of great importance. This beara out my statement that, 
to the exceptionally clever student, any special training is 
not necessary, a3 he will succeed under any circumstances. 

The students I wrote about were the “average students,” 
and to them it is quite necessary that the training should be 
the very best that experience can map out. Given two 
students of average ability, and put one through a good 
systematic course of training, and the other throtph a 
second-rate or haphazard course, and there is little doubt as 
to who will eventually prove the better man. If this is not 
so, the whole question of training is of no importance. 

I think your correspondent, too, is rather hard in his con- 
demnation of studente, and assumes rather too much lack of 

: energy on their part. 

I think Mr. Trotter has caught one of my difficulties very 

clearly, when he talks of the true nature of the teaching not 
being explained to students. As a student, my experience is, 
that we are not taught to see what practical use the various 
subjects are to be to us in the future. If, at the beginning 
of a lecture, it was clearly explained as to what use the 
knowledge about to be imparted was to be to us on future 
occasions, a great interest would be at once aroused. It is 
the teaching of a subject, whether it be mathematics, 
chemistry, or anything else, in such a manner as to isolate 
it, as it were, from the rest of the subjects in the syllabus 
which forms the stumbling. block. 
Coming to the practical work, and, for simplicity, taking 
the one example of cable jointing, it is quite necessary for 
an engineer to know how it should be done properly, so as 
to be able to supervise the men under bim. My difficulty 
ie, however, that a student, by jointing, say, half a dozen 
cables, has learned all that it is necessary for him to learn. 
He simply wants to know how it should be done, and how it 
should not bedone; it is not necessary for himself to become 
an expert cable jointer, yet the chances are that during his 
apprenticeship in works he is put to joint cables from 
month’s end to month’send. This applies to practical work 
throvghout. Unless the student is very sharp, he will never 
get e change of work, and then he naturally gets discon- 
tented. 

In answer to a “ Reader," I would say that I am, or 
rather was, a student in my own definition of the term when 
the aiticle appeared in print. Within the last few days I 
have terminated my course of instruction, and have now to 
find vut what was lacking in my past training, which I shall 
require in future work. A “Reader” says that a student 
must study hard during his spare time while at the works. 
If he keeps conscientiously to the workshop hours, he will 
not have much spare time. This is really another difficulty, 
and on account of the old adage Mens Sana in Corpore Sano, 
is not fo very easy to those who have to surmount it. 


The Writer of the Article. 


The discussion on students’ difficulties in your columns 
us Interested ine greatly, as some few years ago I took a 
three years’ course of electrical engineering at one of our 
best- quipped technical colleges, after spending two years in 
the shops, while I have since had ample opportunity of find- 
ing out ny weak points when confronted with engineering 
problems in my daily work. ! | 

I venture to think that, if attention could be given to the 
matters to which I am about to refer, those who go through 
à similar training would be further on the way towards being 
tnglncers at the end of it than the present-day student can 
hope to be, ° 

In the first place, students ought to come much better 
prepared to tech aical colleges than they do. Unfortunately, 


the teaching of mathematics, physics, and chemistry in most 
schools still savours of the Middle Ages; but if the entrance 
examinations at the technical colleges were made much 
stiffer, the schools, or, at any rate, those boasting a science 
or engineering side, would have to follow suit, and raise 
their standard of teaching in these subjects, and we might 
see some approach to the common-sense methods which 
Prof. Perry so eloquently advocates, However, even if a 
boy is denied proper teaching at school, he can make up for 
it at evening classes while he is going through the shops. 
As your correspondent ** Reader " points out, it is very little 
use going to a technical college without a works training 
beforehand. 

It would, indeed, be a very good thing i. the colleges 
only accepted men who had been through the s ops. - 

Secondly, why cannot we have as professors. und lecturers 
in all subjects only practical engineers, and not merely 
scientists? An engineer is often a mathea:'ician or a 
chemist, but the converse is rarely the case. I can fully 
sympathise with “A Student's" feelings when a learned 
professor covers a large blackboard with a maze of symbols 
without deigning to explain what he is driving at, or how 
the results he obtains can be applied. I have sometimes 
taken a question that a great professor had been lecturi .¢ 
about for an hour, with no further result to myself thi, 
utter bewilderment, to one of his assistants who happer d 
to be a practical engineer, and in five minutes the matt r 
was put so clearly that I could not only understand how t» 
obtain the result, but also see how to use it. 

Finally, would not the difficulties of students and 
lecturers alike be much diminished if the college course were 
made longer? That three years are insufficient is proved 
by the fact that lecturers hardly ever get through their 
syllabuses in the allotted time. The subjects to be dealt 
with in the first year cannot all find place in the lectures 
and laboratory work of that year, and, of course. they cannot 
be allowed to lap over into the next year, so that e: rr: of them 
never get mentioned :t all; and the same thing occurs in 
the second and third years. However well arranged ond 
complete the f llabus may be, the lecturer can only give 
selections from it in the time at his disposal, and I tirk 
this accounts for much of the want of continuity appa ert 
in technical courses. Four, or even five, years would he 
none too much in which to learn all that may be s:.tisfac- 
torily taught in a technical institution. 

In conclusion, I certainly believe that a college such as I 
depict, with an entrance examination of a standard at least 
equivalent to, say, the entrance to Woolwich or Saudhurst. 
a staff of engineer instructors, a five years’ course, and 
students who had all been through the shops—while it would 
be inaccessible to the various undesirables whom “ A Uni- 
versity Lecturer " deplores— would attract and turn out men 
who would be fit, before long, to be called engineers in the 
Lest sense of the term; a position to which I, a d most of 
my late fellow-studente, are still only 

On the Way. 


PARLIAMENTARY. 


Toss RaiLWAY COMMITTER, 


On 21st inst. the Select Committee of the House of Commons 
under tbe chairmanship of Sir Lewis McIver, sat to consider the 
London United Electric Railways Bill and the Piccadilly, City and 
North-East London Railway Bill. When the Committee sat before 
the recess, it was explained that the promoters of the two Bills had 
combined, and the proposal was to form a through route from 
Palmer's Green vid Tottenham, Stoke Newington, Hackney Road, 
Shoreditch, Monument, Ludgate Circus, the Law Courts, Charing 
Cross, Hyde Park Corner, Sloane Square, and on to Hammersmith. 
So much of the scheme as ran from Palmer's Green to Hyde Park 
Corner was in the original Bill of the Piccadilly, City & North-East 
London Railway, while the remainder of tho through route waa in 
the Bill of the London United Electric Railways. The Bill of the 
London United Electric Railways also providcd for a branch line 
from Sloane Street to Clapham. 

At the commencement of the proceedings, Sir Epwanp CLAP EE, 
who appeared for the London United Electric Railwevs C , said 
he thought it was only right that he should say something .n the 
matter, having re to the instruction carried in the House of 
Commons with regard to the Bill. The instruction of the House 
of Commons with respect to the Bill was :—" That the Select Com- 
mittee was to take security for the completion of the whole of the 
scheme of railways comprised in the Bill, either by making the 
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rights of the undertakers under the Bill conditional upon due 
performance of their whole undertaking, or otherwise as the Com- 
mittee may think fit.” He thought tbat that instruction was capable 
of two constructions. One construction would be that the Bill of 
the London United Railways should not be passed unless the pro- 
moters of that Bill gave security to satisfy the Committee as to the 
completion of the whole scheme of railways comprised in the Bill 
cf the London United Railways, or that the instruction involved 
the completion of the whole of the scheme of railways, including 
that part relating to the Piccadilly, City, and North-East Railway 
Bill. If the undertaking meant that the undertakers bad to 
guarantee the completion of the scheme of the Piccadilly, City, and 
North-East London Railway, it could not be done. The two 
parties who had joined in proposing the scheme had not 
been able, and were not likely to be able, to come to an arrange- 
ment for the management of the undertaking, and so far as 
the promoters of the London United Electric Railways Bill 
were concerned, he had to say that they were not ina position to 
satisfy the Committee on the point when the whole scheme could 
be completed. If, on the other hand, the instruction of the House 
of Commons only applied to the part of the scheme contained in 
the London United Electric Railways Bill, then he had to say this. 


The Bill as it had been passed through the House of Lords, carried . 


the railway from Hammersmith to Hyde Park Corner, and part of 
that line was through Sloane Square to Hyde Park Corner. Since 
the matter was before the Committee of the House of Lords, 
Messrs. Speyer Bros. had acquired a commanding interest in the 
London United Tramways Co. That firm was interested in the 
line which bad been sanctioned by an Act which received the 
Royal Assent the previous day, viz, the Brompton and Piccadilly 
Circus line. That line contained a piece of railway from Sloane 
Street to Hyde Park Corner; it was a piece of line which was 
very expensive, and there would be no object in duplicating it, 
and therefore the promoters of the Eleciric Railways Bill would 
not be able to undertake to do so, and consequently they would ask 
for the abandonment of the piece of line contained in their 
Bil between Sloane Street and Hyde Park Corner. That 
was a matter of great importance to all parties. In the 
first place, if the promoters of the Bill were allowed to 
abandon that piece of the line, they would utilise the 
Brompton and Piccadilly Railway, by which a through route to 
that railway could be obtained, but they could not blink the fact 
that it would do away with a piece of line which was to give a 
through line from Hammersmith to the Piccadilly, City and North- 
East Railway line. Under those circumstances, he thought it 
right to make a statement to the Committee, and to say that so far 
a8 the promoters of the Bill he represented were concerned, they 
were not in a position to satisfy the Committee upon the point 
on which the instruction had been passed in the House of 
Commons. 

Mr. Batrour Browne said he did not know anything about 
this matter when he came into that room. He was appearing for 
the Piccadilly, City and North-East London Railway. On the faith 
of an understanding with the London United Electric Railways Co. 
that the latter would make a railway from Hammersmith to Hyde 
Park Corner, his clients in the House of Lords withdrew that part 
of their Bill which wonld have authorised them to make their rail- 
way to Hammersmith. The two parties were absolutely at one 
with regard to that matter in July last. In fact, he was 
appearing for both the companies, and on July 28th 
they all knew of the instruction «f the House of 
Commons, and he contended that bis learned friend should have 
stated that they were not prepared to undertake that instruction at 
that time. Until that morning he thought he should have had the 
honour of opening the statement for the London United Electric 
Railways Co., but he had received the following letter: —' In view 
of the etrained relations existing between my clients and the pro- 
moters of the Piccadilly and City Bill, I must ask you to kindly 
consider yourself as appearing solely for the promoters of tbe latter 
Bill. Perhaps the correspondence and draft agreement which you 
may not have seen may explain the position.” He would ask tke 
Committee to consider what the position was now. He had been 
taken to task by Mr. Perks at the meeting of the District Railway 
shareholders because he stated that he was in deadly antagonism to 
tbe District Railway, and that there was competition. Now they 
found that Messrs. Bpeyer Bros, who were the controlling interest 
in the District line, had obtained a commanding influence in the 
London United Tramways Co., and, in vulgar parlance, he found 
himself sold. Under those circumstances, he hoped the Committee 
would allow him and bis clients to have a private consultation with 
refcrence to the procedure he should adopt. He took it that the 
London United Railways Bill was withdrawn. 

Sir EDWARD CLARKE said he had not yet withdrawn his Bill. 

Mr. Batrour BrownE said be would like to read his justification 
for thinking that the parties were friends, and he proceeded to read 
certain heads of an agreement which was come to between the parties 
last. session. i 

Sir EpwaABD CLARKE said that Mr. Balfour Browne had com- 
plained of being unfairly treated, but on August 2nd a draft agree- 
ment was sent by his cliente to Messrs. Morgan, and they absolutely 
declined to consider the proposals which they then made. Messrs. 
Morgan Ceclined to discuss any terms for an agreement, and would 
make no other proposition. The matter was left in that way, and it 


was absolutely impossible that his clients should go on framing 


schemes which the other side would not even discuss. 

The CHAIRMAN asked what was the date at which the strained 
relations came to a head. 

Mr. BaArroun Baowne: Last night. ; 

Sir EDwARD CLARKE said the agreement was submitted on July 
25th, and on August 2nd Mr. Gray, solicitor to Messrs. Morgan 


and Co., wrote the following letter to Mr. Godfray, who, with Mr. 
Geo. White, represented the London United Electric Railways:— 
“Dear Sir,—I have, as you wished, mentioned the matter of your 

roposed draft agreement to my clients. Sir Clinton Dawkins jg 
eaving London in a few days, and may not be available until the 
middle of October, and I think it desirable that, if anything is to 
be done, Mr. White should see him on the subject. I have, there- 
fore, sent the draft agreement to Sir Clinton, but I ought to add that 
on reporting its scheme and terms roughly to him, he and his firm 


absolutely declined to discurs proposals on such a basis, and I really ` 
did not feel able to press them on their consideration." There wis- w 


the dismissal of the whole matter. ; 
Mr. BALFOUR Browne said that as late as last night Sir Clinton 
Dawkins wrote to the chairman of the London United Railways Co., 
asking him to meet him and discuss the matter. There had been an 
agreement submitted which proposed that although Sir Clinton 
Dawkin's party were to contribute sths of the capital and the other 
arty were to contribute only gths, there should be equal control. 
They submitted an agreement in the same form, and it was post- 
poned until after the vacation. 
Sir Epwarp CLARKE read correspondence that on September Sth 


passed between Mr. Gray and Mr. Geo. White. 


The Committee adjourned for a time while Mr. Balfour Browne 
consulted his clients, and on the resumption of the proceedings, Sir 
Epwanp CLARKE said that on behalf of the promoters he formally 
withdrew the London United Electric Bill. 

Mr. BarrovR Browne said that be meant to proceed with his 
Bill, and he wished to go farther, and would pledge the promoters 
of this Billto go in the following session of Parliament for that 
portion of their Bill which they had dropped owing to the agree- 
ment they came to with the London United Railways Co. The 
Piccadilly, City and North-East London Railway Co. originally 


proceeded to carry their railway from Hyde Park Corner to Ham- 


mersmith, but when they came to an agreement with the other 
company they dropped that portion of their Bill in the House ot 
Lords, but now he was prepared to pledge tbe promoters to ask for 
powers to construct the completed line next session. 

The CHaIiRMAN said what the Committee wished to know was 
what portion of the whole scheme was now before them. 

Mr. Batrour Browne said that the scheme now before them was 
for the construction of a tube railway from Tottenham to Hyde 
Park Corner. The other part of the combined scheme from Hyde 
Park Corner to Hammersmith was dropped by the withdrawal 
of the London United Electric Railways Co., as was also the branch 
route from Sloane Street to Clapbam Junction. | 

The CHAIRMAN said that before they went into the merits of the 
scheme, the Committee wanted Mr. Balfour Browne to address 
them with regard to the instruction of the House of Commons. 


Later, Mr. BaLFouR Browne said there wasno doubt that the inten- 


tion of the instruction given by the House of Commons was that tLe 
whole scheme should ke carried out from Hammersmith to Totten- 
bam in the interests of the public. Owing to the action of Sir 
Edward Clarke’s clients, be could only give a guarantee with regard 
to a portion of the scheme, and, in addition, pledge his promoters 
to take the first opportunity of introducing a Bill in the ensuing 
session of Parliament to complete the line from Hyde Park Corner 
to Hammersmith. He thought that carried out the sense of the 
House of Commons instruction. Owing to-the fact that certain 
gentlemen had got control of the tramway company, that part of 
the scheme from Hyde Park Corner to Hammersmith was no more. 
He could not resuscitate the portions of his Bill that he had 
dropped, but he could introduce his Bill again next session. 

The CHAIRMAN seid he quite saw thatit was a bard case, but the 
Committee bad certain instructions, and as Mr. Balfour Browne had 
admitted, the intention was to get guarantees for the construction 
of the complete scheme. What was offered to them now was à 
guarantee for a portion of the line, and an undertaking to ask 
Parliament next session to grant further powers to carry the line 
further. What Mr. Browne had to convince them was that they 
would be carrying out the instructions of the House of Commons if 
they took this in lieu of the complete guarantee. 

Mr. BaLrouR Browne argued that under the circumstances the 
House of Commons would probably not enforce the instruction. 
He asked the Committee to consider what the result of the action 
was. His clients had spent thousands of pounds to bring the 
matter to the present stage. It had been before the Joint Com- 
mittee last year, and if he withdrew his Bill now, he would have to 
run the gauntlet over again, and all the money would have been 
absolutely thrown away. He thought he could convince the 
Committee that this portion was a most excellent scheme, as it 
was. However, he must say that if the Committee looked 
at it absolutely technically, the undertaking did mean the 
whole scheme, and, of course, they could not take his security for 
the completion of other schemes. i l 

Sir Raven LrrTLER, K.C., who appeared for the Brompton and 
Piccadilly Railway, contended that it was impossible t 
proceed with that scheme piecemeal, for if they carried the 
portion of the Bill brought forward by Mr. Balfour Browne, they 
would prejudge the case, and it would be absolutely antagonistic 
to the House of Commons. : 

Mr. PEMBRE, who represented the Metropolitan District Railway 
Co., strongly objected to the Committee dealing with the matter 
in a piecemeal way. It would be unfair to the Metropolitan 
District Railway, who prepared a mass of evidence for the 
purpose of showing the absolute financial worthlessness of such 
a scheme, but such evidence would be inapplicable to part of the 
scheme. It would also be unfair to the Central London Railway, 
whose acheme was rejected by the Committee in favour of the 
combined scheme, and to other promoters whose Bills were rejected. 

Mr. BALFOUB Brownz said he would suggest that as the House of 
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Commons was strong enough not to allow the public to be jockey ed 
out of this through scheme, the Committee should adjourn, and 
should report the facts to the House of Lords that the London 
United Railways Bill had been withdrawn, and ask what they were 
to do under the circumstances. 

After the Committee had deliberated in private, the CHAIRMAN said 
the Committee were of opinion that the scheme ae it was now before 
them, with one half dropped, was no longer the echeme referred to in 
the preamble. The difficulty which the Committee found themselves 
in, and which they would be very glad to get over as regarded the 


expense and trouble to which the promoters had been put and the 


public gain in getting even a portion of the new lines, was that 
they were absolutely barred by the instruction of the House of 
Commons from proceeding any further with the Bill as it stood. 


There was no doubt as to what the intention of the House of. 


Commons was—it was to give effect to the recommendation of the 
Joint Select Committee to secure through lines, and not to have 
piece work, and the scheme of Mr. Balfour Browne as it stood in 
July was most acceptable on those grounde. It seemed clear to the 
Committee that it was impossible for them to give effect to that 
instruction— tbe result being that they could not give the guarantees 
required by those instructions, and, moreover, they could not prove 
the preamble. Tbe Committee therefore must find the preamble 
not proved, because it was not possible to prove it. 

On Thursday, October 23rd, Sir L. McIver's Committee of the 
House of Commons again sat in connection with the Piccadilly, 
City and North-East Railway Bill. 

The CHamuax said that after the unexpected proceedings of 
Tuesday, owing to the sudden collapse of a scheme apparently 
of great public advantage, and which at all events the authorities 
to whom it had been submitted had blessed, the Committee 
adjourned in order that they might have time to consider 
any proposition to save the situation. As you are aware, suggestions 
bave been made—among others your own suggestion—that you 
offered to pledge your clients to introduce a Bill into the next 
Session to take up the dropped line of the London Electric Rail- 
ways, and so to complete the original through route, the Com- 
mittee find that a proposition whick a Commitee of the House 
cannot discuss. No one can say what the effect of that Bill might 
te, and no one could say until it is drafted what the Bill might 
contain. Similarly the Committee could not deal with the question 
advanced by the opponents of the Bill as to the extent to which the 
amalgamation, which is now abandoned, prejudiced the other com- 
peting schemes in the other House. Another suggestion has been 
made that the House of Commons shall make a special report to the 
House, or suspend ita decision in order to allow time for an inde- 
pendent motion to be, made in the House in respect of the Bill. 
Neither of these propositions commends itself to the Committee as 
warranted by the circumstances, or indeed by precedent. So far as the 
Committee i$ concerned, its duties seem to be simple and obvious. 
The Committee is of opinion in consequence of the withdrawal of 
the London United Electric Railways Bill that the Piccadilly, 
City and North-East London Railway Bill no longer represents the 
scheme sent up to this Committee. That this is so has been frankly 
admitted by the counsel. The Bill which passed through the other 
Howe, and which passed first and second readirg in this House, 
provided in alliance with the withdrawn Bill, a ccmplete through 
route from Palmer's Green by the Piccadilly and City Railway to 
Hammersmith, to be there linked up, by a system of tbrough rates, with 
the London United Electric Tramways It containcd a schedule of 
through and very cheap fares, and in a large measure it gave effect 
to the principal recommendations of the Joint Committee on 

on Undergr und Railways. It left the House of Commons as 
an amalgamated and complete scheme for a through route, and the 
preamble is wholly meaningless unless the proposal is for a through 
route, In the House of Commons it was saddled with instructions 
designed to emphasise the fact, and to be secured by guarantees that it 
should be sanctioned only as a complete and amalgamated scheme that 
gave a through route. The defection of the London Electric Railways 
renders the realisation of this scheme impossible under the Bill. 
That is freely admitted. The Committee has not the shadow of 
doubt that the meaning of the instruction and the iotention of the 
House of Commons was to secure a complete through route, and that 
nothing else would be sanctioned. It is open to the House to withdraw 
or to modify its instruction, but.until it does so, the instruction is 
absolutely binding on this Committee. This Committee cannot enforce 
that instruction of the House, because the promoters of this Bill cannot 
kive the required guarantee, and the promoters may not begin their 
Proof until they have given that guarantee, and on these grounds 
ne Committee can only decide that the preamble cannot be proven. 

s admitted that the guarantee cannot be given, and therefore 

* proving of the preamble is impossible, and as it would be absurd 
to put the parties to the trouble and expense of trying to prove the 
impostible, the Committee find the preamble of this Bill is not 
Proven, That is the finding. 


foe House cf Commons had a debate on Wednesday night 
-3thlinst.), on the question whether the Piccadilly, City and North- 
London Rill should be recommitted, and the end of it was that 
matter must wait over until next session. Meanwhile the L.C.C. 
proceeding to plan big things inthe way of tube schemes, and 
“me reference thereto appears on another page of this issue. 


pact Baker Street and Waterloo Railway, the Brompton and 

2 lly Circus Railway, the Charing Cross, Euston and Hamp- 

ad ct and the North-West London Railway Bills were 
^ third time on October 20th. | 
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BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK RNDING OcT. 29TH, 1901. , WEEK ENDING Oor. 28TH, 1902. 


Adelaide .. Value £118 Alexandria .. . Value £311 

Bilbao T .. 100 Amsterdam $3 .. 161 

Bombay s Sy m ak 85 Auckland .. D " S0 492 

v Teleg. wire .. .. 856 | Bombay vs ys dis e 14 

Boulogne vs ix 32 Buenos Ayres T ix 397 

Buenos Ayres 231 | $ Teleg. cable 1,564 
l 


Teleg. mal. 510 


i D: Teleg. mat. 270 
Calcutta i a „ 935 Calcutta  .. ee ee . 450 
Cape Town. Teleg. mat. .. 900 Cape Town .. ee M . 00 
Colombo... x P s6 42 Channel Islands af EA 12 
Copenhagen. Teleg. cable 67 Christiania. Teleg. wire.. Ms 11 
Durban ea d» eo 577 Cologne m te ps T 45 
East London Ss "n .. 398 Colombo. 2 "m T 13 
95 Teleg. poles .. 189 Durban ; at we 3.771 
Fremantle 5 M 42 50 , East London is E 2255 
Halifax ais T $4 sss 10 ' Flushing T 2 10 
Hobart $5 s e oe 47 » Ship's telegraph .. ' b6 
Karachi 3 805 ae 825 10 Fremantle .. T ae $5 24 
Launceston.. 5 x .. 109 Gibraltar. Ss - Sa 26 
Melbourne .. - T . 673 | Hamburg .. T - .. 105 
Naga-akl .. <a vs .. 170 Hong Kong.. 82 T . 150 
Penang oe ae T .. 824 Liban " is T a 67 
Port Elizabeth v. 55 64 Melbourne . is ss . 30 1 
Rangoon és me 1,308 Ostend A T s x 41 
Rotterdam is vs T Perth.. 8 s vs sx 17 
St. Petersburg .. s .. 24B Port Elizabeth .. si 1.284 
Singapore .. 85 peck ee e Rotterdam. Teleg. mat. . 230 
Stockholm e e e 20 Shanghai Bly 
a 'l'eleg. cable . 5454 Bvdney é% z ss vi ly 
Sydne 85 zu ae .. 1,447 Wellington .. 1.075: 
Tokio ae 2s = = 29 
Trinidad . x is a 20 
Valparaiso .. is - is 10 
Wellington . d xs .. 121 
a Elec. instruments 1,043 
ó Teleph. mat. 926 
Yokohama .. om xs 283 
Total £12,414 Total 213,008 
Foreign Gods Transhipped. 
Bombay. Electrolyser . Value £278 New York. Elec. goods.. Value 470 


Bankruptcy Proceedings. — At a sitting of the London 
Bankruptcy Court held on Wednesday last week, Fredk. H. Bow- 
man, 39, Victoria Street, Westminster, attended before Mr. Re- 
gistrar Giffard for public examination upon accounts showing total 
liabilities £14,123, of which £19,218 are expected to rank against 
assets expected to produce £1,846. Mr. C. A. Pope, Assistant 
Receiver, conducted the examination, and Mr. Hayes Marshall 
appeared forthe debtor. In the course of his evidence, the debtor 
said he was an electrical engineer and a ccnsulting chemist, and 
was the holder of a good mauy «qualifications. In former years he 
was a cotton spinner at Halifax, and next a chemical manufacturer 
at Northwich. The latter busine 8 was amalgamated in 1899 with 
a company, and he received shares and debentures for his interest 
therein. Witness had acted as director of two banks, two railway 
companies, two insurance companies and of other undertakings. 
More recently he had been connected with the Chloride Electrical 
Storage Co., Ltd., and the Improved Electric Glow Lamp Co., Ltd., 
but he had resigned all offices and directorships in consequence of 
these proceedings. His share holding in the Chloride Electrical 
Storage Co., Ltd., was £600. That company called him in as an 
expert, and as the result of his connection with it the company had 
attained a very satisfactory position. The shares had a marketable 
value, and could only be purchased at a premium. Witness be- 
lieved they would rise still higher. Asked why he had not realised 
them, the ‘debtor said they were held as security by his bankers, and 
being in difficulties he did not think he was justified in realising 
them. He was also engaged as an expert in connection with the 
Improved Glow Lamp Co.,in which he invested £800. Up to the 
present he had not received any fees from that company, but, he 
believed, it was doing very good business. Another of the companies 
in which he had been interested was the Oden Syndicate, which 
was formed to manufacture meat from grass without the interven- 
tion of the ox or sheep. In 1900 he became acquainted with 
Mr. Herbert Alexander, of Leeds, at whose request he became a 
director of the Higber Antley Brick and Tile Co. Witness financed 
that company, with the result that he had lost £4,689 cash actually 
advanced, and was liable for £5,610 upon bills which he accepted 
on behalf of the company. To that loss and liability he entirely 
attributed his failure and insolvency. Re-examined by Mr. Hayes 
Marshall, the debtor said he entered into the Higher Antley trans- 
actions as an investment and not as a speculation. The examina- 
tion was ordered to be concluded. 


Catalogues, &¢.—We have received from the STIRLING 
Co., of the U.S.4., a number of descriptive pamphlets and cata- 
logues illustrating their water-tube boilers, of which we are in- 
formed over 1,300,000 H.. have been installed. The four-drum 
boiler is made in standard sizes to evaporate from 3,000 to 25,000 
lbs. of water per hour. The advantages of this type of boiler are 
fully set forth in an admirably illustrated pamphlet; another gives 
a series of working tests, amongst which figures an evaporation of 
over 13 lbs. of water per pound of combustible from and at 
212? F., while a third shows the arrangement and performance of 
the Stirling boiler when heated with blast furnace gas. 

A circular, describing the Woodward friction water-wheel gover- 
nor, has been sent to us by the WOODwABD GovERNOR Co., of Rock- 
ford, Illinois, U.S.A. 

The ELECTZEICAL Co., Lro., cf London, has issued two new elec- 
trical accessories lists. No. 7 details a variety of safety fuses, cut- 
outa, fuseboards and wires, ceiling roses, casing, and covers; No. 8 
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particularises numerous switches, wall-sockets, connecting plugs, and 
lampholders. 

We have received an illustrated list of improved calculating 
rules, with slide spring and digit regiscering cursor, for engineers 
and technical purposes generally, as made at Mr. A. W. FABER'S 
Stein factory. 

MESSRS. ATKINSON, ScHMAHL & Co., sole agents for this country 
for Messrs. Lynen & Co., Eschweiler Works, Aix-la-Chapelle, send us 
a copy of their new catalogue and price list of electric light wires 
and cables. The catalogue is well got up and conveniently arranged, 
and being printed in a number of colours, is easy for reference. 

The Crypto Works Co., Lrp., of 29, Clerkenwell Road, E.C., 
has sent us new illustrated lists of its electrical specialities, includ- 
ing small motors and dynamos, measuring instruments, &c. 

Messrs F. Darton & Co., of 142, St. John's Street, E. C., have 
issued a list of electrical novelties, such as small motors, lamps, 
bells, and sundries. 


` 


“ Solvo.’ -The General Electric Co. (1900), Ltd., have 
issued a new circular, No. W. 1,018, relating to their Solvo,” a 
new rubber solution. The use of india-rubber solution for making 
electrical joints is, and will be, necessary so long as india-rubber is 
used for insulating cables and wires, but it is an article which becomes 
very expensive if it is sent about the country or shipped abroad, 
owing to the fact that the carriers classify it as intlammable. Asa 
result, very high rates for carriage or freight are charged, which 
makes the cost of a small amount of india-rubber solution exceed- 
ingly high. The minimum cost is 5s. for carriage and 5s. for 
collection and delivery, which makes the total cost of 1 1b. come 
out at about 12s. To overcome this difficulty the company are now 
putting on the market this specially prepared dry form of india- 
rubber, for which they have registered the trade mark Solvo.“ 
Being in a dry condition, and containing no naphtha, it can be 
carried at the ordinary rates. All that is necessary for the user to 
do is to fill up the tin of “Solvo” with coal-tar naphtha, which can 
be obtained cheaply anywhere. The tin of “Solvo” con- 
tains such a quantity of this substance that, when the coal-tar 
naphtha is added, the weight of india-rubber solution indicated on 
the tin will be formed by simply stirring and leaving 24 hours. 
This substance will, it is considered, be a boon to the electric wiring 
trade. 


Trade Announcements.—Messrs. Atkinson, Schmahl 
and Co., of Newcastle-on-Tyne, inform us that they have concluded 
arrangements with Messrs. Lynen & Co., of Eschweiler Works, Aix- 
la-Chapelle, to represent them exclusively for Great Britain and the 
Colonics. Large stocks are now kept at Newcastle, Manchester and 
London where Messrs. Monte Callow & Co. have the sub-agency. 
No attempt will be made to obtain business by cutting prices, but 
by quality alone. Messre. Lynen & Co. draw their own wire and 
manufacture their own rubber; the factory is under the manage- 
ment of an English engineer who has been engaged with two of the 
leading cable firms in England for over 15 years. English 
machinery and methods are used throughout the factory, which is 
praetically electrically-driven throughout. Every endeavour has 
been, and will be, made to keep the goods up to the highest 
standard. Samples of 600 and 2,500-megohm grade have been sub- 
mitted to us and these are mechanically well made and of satisfac- 
tory appearance, the wire stripping perfectly clean and the rubber 
being of excellent quality. 

Mr. Archibald Campbell, of 28, Gray's Inn Road, W.C., is remov- 
ing on November lst to 27, Chancery Lane, W.C., where greater 
accommodation will ensure more prompt delivery. He is making a 
speciality of electroliers, brackets, standards, &c. 

We are informed that the Stirling Co., of the U.S.A., have 
opened a Pritish branch for the sale of the Stirling type of water- 
tube boilers, of which they claim to be the original manufacturers, 
at 53, Deansgate Arcade, Manchester, 

The Siemens Electric Appliances, Ltd., of 61 and 62, Watling 
Street, Queen Victoria Street, E.C., has been formed for the purpose 
of supplying articles manufactured by Messrs. Siemens Bros. & Co., 
Ltd., of London, and Messrs. Siemens & Halske, of Berlin, and that 
Mesers. Oscar Krupka and Hermann Jacoby, of the firm of Messrs. 
Krupka & Jacoby, of 61 and 62, Watling Street, E.C., have been 
appointed managers of the company. 

Messrs. Krupka & Jacoby announce that they will continue their 
firm of Krupka & Jacoby ” as hitherto for the sale of the manu- 
factures of Dr. Albert Lessing, of Nurnberg, at the above address. 


Dissolutions and  Liquidations. — A petition for 
winding up the Electric Railways Co., Ltd., is to be heard in 
London on November 4th. | 

The petition of E. N. B. Donisthorpe and another for the winding 
up of the Electromotion Corporation, Ltd., was down for hearing 
in the Companies’ Winding-up Court before Mr. Justice Byrne on 


Friday, October 31st. Mr. Hart appeared for the petitioners, - 


creditors for 4128 5e. He said the peculiarity about the petition 
was that the petitioners’ debt was for rent of office and salary for 
secretarial services and money paid. There was nobody in England, 
as far as he could ascertain, whom he could serve, and really the 
secretary who represented the compauy, and who was the petitioner, 
had no one else to serve but himself, aud he effected service at the 
registered oflice of the company in the usual way. He thought that 
was a technically correct service. Mr. Justice Byrne said he had 
better endeavour to serve some slareholder. Mr. Hart thought 
that, as there were no directors in this country, the best way would 
be to put an end to the company. Mr. Justice Byrne made an order 


for substituted service, and directed the petition to stand over for 


a fortnight. 
A petition was aleo presented by De Grelle, Houdret & Co. and 
others for the winding up of Electric Lighting Boards, Ltd. Mr. 


T. Terrell, K.C., who appeared for the petitioning creditors, asked 
that the petition might stand over for a week, and there being no 
opposition on the part of the company, Mr. Justice Byrne acceded 
to the application. 


Electrical Engineer's Claim. — At the Leicester 
County Court on Thursday last week, John Shaw Barnes, electrical 
engineer, of Alfreton, brought an action against Messrs. Lea and 
Warren, electrical engineers, King Street, Leicester, to recover 
£32 103. for 13 weeks’ wages in lieu of notice. Defendants 
counterclaimed for £22, the chief item of which was £12 10a, 
part loss on a switchboard for the Ordnance Survey 
Works, Southampton, which defendants were under a con- 
tract to make and supply, but which it was contended plaintiff 
bungled. Plaintiff stated that on the Sunday morning follow. 
ing an interview with Mr. Lea regarding the switchboard be 
received a letter from the firm intimating that his services were no 
longer required and offering a week’s wages. When he attended 
defendants' place the following day he was unable to gain admit- 
tance. Under an agreement he was entitled to receive three 
months’ notice. Defendants contended that they were justified in 
summarily dismissing the plaintiff, and called evidence supporting 
this view. The judge, while agreeing that there was plenty of 
ground for dissatisfaction with plaintiff’s conduct, did not think the 
circumstances justified summary dismissal, and on that ground he 
found for plaintiff for +24 108, and for defendants on the counter- 
claim for £12, loss sustained over the switchboard, and £3 10s, 
moneys for which plaintiff had not properly accounted. 


Workmen's Compensation Act.—4At Norwich County 
Court on October 22nd, Messrs. Laurence & Scott, electrical engi- 
neers, of Norwich, asked Judge Willis, K.C., to review an award 
made under the Workmen’s Compensation Act to an apprentice in 
their employ. The apprentice, at the time of the accident, was 
earning on the average 4s. 1d. per week, and it was agreed to psy 
him 2s. 1d. per week while he was incapacitated. H- returned to 
work on February 10th last, and was able to perform his work and 
to earn 58. a week. The Judge reduced the order to 1d. per week, 
with liberty to apply again if the circumstances changed. Costs 
were not allowed. 


Construetional Steel Work.—Messrs. Redpath, Brown 
and Co., Ltd., Edinburgh, Glasgow and London, have recently 
secured the contract for the supply of the steel work which forms 
an important part in the construction of the new buildings to be 
erected for tbe Governors of the Glasgow and West of Scotland 
Technical College. The architect, Mr. David Barclay, Glasgow, 
in the steel construction scheme, has applied«the most modern priu- 
ciples, mild steel to the extent of over 2,000 tons being employed. 
The above firm has also secured the contract for the new electrical 
works of Messrs. D. Bruce Peebles & Co., Leith. About 900 tons 
of steelwork is required for these buildings, which cover an area of 
about 73,200 sq. ft. 


Incandescent Lamp Combine.—It is reported by the 
Neue Freie Presse that a scheme is being promoted for the forma 
tion of an international trust of incandescent lamp makers 10 
Germany, Austria-Hungary, Holland and Switzerland. ‘Tae pro- 
posal has emanated from the German companies, which are nege- 
tiating with the makers in the other countries mentioned, and in 
the event of the scheme being carried iuto effect, it is probable 
that the price of the lamps imported iuto the United Kingdom will 
be increased.— Financial Times. 


Superheating.— In addition to the large number of 
Schmidt plants already mentioned as being on order, Mesers Easton 
and Co., Ltd., are now supplying Bolton patent downtake super- 
heaters to Messrs. Spencer & Co., Ltd., of Melksham ; Messe E. 
Heaton & Son, of Manchester, for the Stretford U.D.C., Mr. C. H. 
Wordingham being the consulting engineer; Mesers. Olive Bros., of 
Bury ; Messrs. The Crompton Co-operative Society of Shaw, near 
Oldham; and Messrs. Adamsons, of Dukinfield, for Messts. 
Harrisons, of Hanley. 


The 1903 Fire Exhibition (Electrical Section).— 
The Electrical Section at the forthcoming Fire Exhibition at Earl's 
Court will comprise primarily fire-calls and fire-alarms, but will st 
the same time include exhibits of systems of insulation, out- outs 
and other protective devices. In fact, electrical work will bave & 
important place accorded to it in the programme of the Exhibition. 
Mr. Swinburne, President of the Institution of Electrical Engineers, 
has accepted the chairmanship of this group, of which the deputy: 
chairman is Mr. Lionel Langridge, of the Royal Insurance Co., who 
name has long been associated with the question of electric 
in insurance. Among the members of the Advisory Council, Prof 
are also to be found the names of Sir W. H. Preece and Prof. 
Ayrton. : the 

The Duke of Cambridge has consented to be the president 8 75 
Hon. Advisory Council of the impending International Fire ds 
hibition which is being organised at Earl's Court under 
auspices of the British Fire Prevention Committee. 


British Insulated and Helsby Cables, Ltb—^ 
circular dated Prescot, October let, has been sent out by ted 
secretary, stating that the amalgamation of The British Insula : 
Wire Co., Ltd.,“ and The Telegraph Manufacturing Co., LV» — 
now completed, and it has been formally decided by spece 
resolution of the shareholders that the title of the joint compan 
shall, in future, be British Insulated and Helsby Cables, L 


~ The Gummi-Werke “ Elbe," Ltd.—We are informed ^ 


tbat, under the ægis of the Commerce and Discount Bank, ^ 
Hamburg Association has bought up the greater part of tho sbarcs 


i 
` 


LUC 1 


* —1 
ENTER 
a 
“iel 
RR 

T 


- Thy 
PME 


taas 


i 


. c COE AA nInEpEpERLSLLUuLULLUUuLIu ULIPAGAMEEEREAEEER CUm "Am Oe 


Vol. 51. No.1801.0or»xa 31,1902] THE ELECTRICAL REVIEW. 789 
pM a ef x SS SS 


of the Gummi-Werke " Albe," Actien-Gesellechaft. It will be 
remembered that this company was founded by the recently bank- 
rupt Leipziger Bank, and so long as the majority of the shares were 
held by the eaid bank, the prosperity of the company was rendered 
impossible. Under the new management, however, the company, 
which is now possessed of considerable means, and which has several 
big orders to execute, is expected to show good results in a very 
short time. 

Books Receired.—“ Science Abstracts,” October 95th. 
London: The Feilden Publishing Co., Ltd. 2s. 

‘a New System of Heavy Goods Transport on Common Roads,” 
by B. J. Diplock. London: Longmane, Green & Co., 1902. 


6d. net. 
I Thirteenth Annua] Volume and Lectures and Experimente of 
the Institute of Marine Engineers, 1901-02." Stratford:] The 
Institute, 1902. 

"Elementary Manual of Applied Mechanics,” by A. Jamieson. 
Fifth Edition. London: Chas. Griffin & Co. 1902. 3s. 6d. 

"Elementary Manual on Steam and the Steam Engine," by A. 
Jamieson. Ninth Edition. London: Chas. Griffin & Co. 1902. 
38. 6d. 


Fire.—The electric lighting offices at Bromley (Kent), 
were destroyed by fire on Friday. The fire broke out on premises 
occupied by the Autocar Co., Ltd., West Street, and spread to the 
electric lighting offices. The damage is covered by insurance. 


Electrical Trades Union.—A new branch of this 
Union will be officially opened on Monday next, November 3rd, at 
Collins's Coffee Tavern, 135, Redcliff Street, Bristol. 


ELECTRIC LIGHT AND POWER NOTES. 


Bedwellty.—The U.D.C. has deoided to appoint an 
engineer to report on the electric lighting scheme, and to proceed 
with the application for a prov. order. 


Caerphil]ly.—The U.D.C. has decided to apply for a 
prov. order, and to take supply in bulk from the South Wales 
E.P.D. Co. 


Camborne.— The U. D. C. has decided to furnish the 
Electrio Supply Co. with the necessary particulars, in order that the 
company may quote for public lighting by electricity. 


Chichester. —At the meeting of the T.C. on Friday. an 
agreement for the transfer of the E. L. order to tbe Sussex Elec- 
trical Power Distribution Co., Ltd., was entered into. The com- 
pany undertakes to repay the cost of obtaining the prov. order. 

At the eame meeting notices were received from the United 
Electric Light and Power Co, and the Provincial Electric Supply 
and Traction Co. of their intentions to apply for prov. orders for 
supplying within the city. 


Cowes.— The U. D. C. has decided to oppose the proposals 
made by the Isle of Wight Electric Light and Power Co., Ltd., and 
now before the B. of T. 


Darlington.—No opposition was offered at the J.. G. B. 
inquiry on Thursday into the application of the T.C. for permission 
fo raise a loan of £14,500 for the purpose of extending the clectric 
lighting works. 


Dartford.—The R.D.C. proposes to apply tothe B. of T. 


à prov. order to supply electricity to parishes witbin the 
istrict. 


Dundee,—Two manhole explosions occurred on the 
electric supply system last week. 


_Eceles.—It has been ascertained that several interrup- 
tions in the electric lighting of the town were partly due to the 
cable having been pierced by the Salford Corporation gas employés 
and by the tramway workmen driving their picks through the 
cables. To repair the damage, three 50-ft. lengths of cable bave had 
to be renewed, and the cost has been met by the Salford Gas and 
Tramway Departments. 


Eiland.—The Corporation Electricity Committee has 
fized the price for energy for lighting at 4d. per unit, and for power 
purposes at 2d. 


Euniscorthy.— The Asylum Board has resolved to ask 
the County Council to purchase Kilcarberry Mills for a gencrating 
aoe and to equip the asylum with electric lighting, at a cost of 

Fleetwood,—As a result of a special test of 27 electric 
lamps, it has been found that the pressure supplied to six lamps is 
below the limit allowed by the B. of T. The U.D.C. has called the 


attention of the resident engineer of the electric lighting syndicate 
to the matter, 


Freshwater,—The B. of T. has informed the Isle of 
Wight R. D. C. that it has called upon the undertakers of the E.L. 
order for Freshwater to commence the work forthwith or to 
Telinquish the order. This illustrates the difference between 
the hberty allowed to a company and the license granted to a 
municipality. , a0 


aes 


Hythe.—The T.O. has granted powers to the Folkestone 
Electricity Co. to supply electricity, and the laying of mains will 
be commenced early in the New Year. 


Kent.—The cost of opposing the Bill of the Kent 
Electric Light Co. by the various public bodies in the county 
amounted to £326 17a. 6d. This has been apportioned between ithe 
opposing T. Cs. aud U. D. Cs. 


King's Lynn.— The T.C. intends applying to the 
L.G.B. for a loan of £10,000 for extensions of the electric lighting 
undertaking. 


London.—The South London Electric Supply Corpora- 
tion, Ltd., reports having sold during the'first nine months of the 
current year 645,000 units as against 535,000 units for the cor- 
responding period of last year, showing a gross revenue of £13,436 
as against £11,037, while the cost per unit sold has been reduced 
25 per cent. ; A 

BETHNAL GnEEN.—The B. of T. has deferred the revocation of 
the M.B.C.’s prov. order for one year. 


Manchester.—The Electricity Committee has recom- 
mended the T.C. to apply to the L.G.B. for permission to raise a 
loan of £10,000 for electricity purposes. 


Morecambe.—sSome stir has been aroused by rumours of 
mismanagement of the electricity undertaking. It appears that 
the arc lighting cables require renewal for the third time in four 
years, and six three-core pilot cables have broken down. 


Newark.—At the meeting of the T.C. on Monday the 
E.L. Committee reported that it had settled the draft agreement 
with the Notts and Derby Electric Power Co. for the supply of 
energy to the borough. The question of delegating the Corporation'a 
electric lighting powers to the company, or proceeding with its own 
scheme prepared by Mr. Vesey Brown, is to be considered at a 
special meeting to-day. . 


Newton Abbot.—The U.D.C. contemplates lighting the 
streets by electricity, and has asked the Urban Electric Supply Co., 
Ltd.,to quote for 20 arc lamps (with two incandescents to each), 
196 all-night lamps, and 58 half-night lamps. 


Northfleet.—The U.. C., which has been negotiating 
with the Kent Power Syndicate for the transfer of its E.L. Order, 
has decided to ask Gravesend T.C. if the Corporation is prepared 
to tender for the trausfer of the Order. 


Portsmouth.—Mr. E. Price, superintendent of the 
Corporation electricity works, has made a report, in which, point- 
ing out that they would have a considerable addition to their 
load when the Naval Barracks were connected, while they 
expected other large Government establishments to come to them 
within, say, 12 months, he expressed the opinion that two sets of 
500 Kw. each should be at work 12 months hence. Considering the 
delays that occur, first in obtaining sanction to borrow the money, 
and then in procuring the plant, he thought application should be 
made to the L.G.B. for their eauction. He reported strongly ia 
favour of turbines. Mr. Price's estimates were as follows:— 
Two turbine sets, with separate condensers and air-pumps, 
circulatiug pumps, separately driven by motors, cast-iron and 
steel piping, foundations, and cables to main board, com- 
plete, £11,726; one set of spares for turbines, £900; pumping 
station at end of intakes, brick building, with tank over, 
three motor-driven centrifugal pumps, with pipes and 
valves, £1,705. One Ferranti switchboard, nine panels, each 
panel of 600 Kw. capacity, with ammeter fuses and oil-break switches, 
£1,100. Chimney, 8 ft. flue, 8 ft. fan driven by 50 H.P. compound 
engine with all necessary pipes, &c., £1,534. Sixty yds. of cable 
trench with draw box at angle, £135 —£17,100. The year ended 
March last has (Mr. Price reports) been a profitable one for the 
undertaking. The extra revenue from private lighting was £4,000, 
as compared with an increase of £2,800 in the previous year. While 
the income has increased, the total expenditure on revenue account, 
instead of increasing with the increased output, has actually slightly 
decreased, owing to cheaper coal. 


Rugby.—The E.L. Committee has recommended the 
U.D.C. to adopt Mr. Trentham's revised estimate of £12,000 for 
electric lighting purposes, and to obtain borrowing powers. 


St. Helens (I. W.).—As a result of further negotiations, 
the Isle of Wight Electric Light Co. has reduced its terms to the 
U.D.C. for public lighting to £2 7s. Gd. per lamp. The gas com- 
pany, which is competing with electric light, has also reduced its 
price, to £2 93. 3d. per lamp. 


Scunthorpe.—The U.D.C. on Friday decided to apply 
to the B. of T. for a prov. order to supply electricity for all 
purposes within the district. 


Sittingbourne.—Two companies have notified the 
U. D.C. of their intentions to apply for prov. orders to supply the 
town. The Council will not retard the installation of electricity, 
but will simply confine its attention to protecting its own interests. 


South Wales. — The engincers of the South Wales 
Electrical Power Distribution Co. last week made a final survey of 
(ze site of their Monmouthshire generating station, and work is to 
be begun at once on the buildings. Within six months from now, 
electrical energy will be available for the factories and collieries in 
the district. , The works, which will eventually be one o! the three 
large permanent stations of the Power Co., will be erected with a 
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comparatively small amount of plant to start with, but are so 
designed as to admit of rapid and easy extension. They will later 
on serve an area of about 350 square miles. 

The company is about to proceed at once with the erection of 
several sub-stetions for the supply of electrical energy; these: will 
be equipped as.generating stations in the first instance, the only 
difference between them and the permanent generating stations being 
in the horse-power installed. Their boilers and engines will later 
on be absorbed into tbe permanent equipment of the larger station», 
and replaced by transforming apparatus in the sub-stations. By 
this means it will be possible to commence supply to the adjoining 
districts without loss of time. | 


Swinton and Pendlebury.—The D. of T. has granted 
the U.D.C. an extension of time in which to carry out the terms of 
the prov. order for electric lighting granted three years ago. 


Sydney.—Work on the city electric lighting scheme is to 
be begun at once, and Mr. T. Rooke, who was nominated by 
Messrs. Preece & Cardew to supervise the erection of the plant, 


has been appointed resident engineer at a salary of £600 per 
annum. 


Tottenbam.— The Electricity Committee of the U. D. C. 
has agreed that the preparation and carrying- out of a scheme under 
the Council’s electric lighting order sball be entrusted to the 
Council's engineer and an expert electrical engineer. Having heard 
from three firms as to the terms on which they would be prepared 
t^ act in conjunction with the Council's engineer, the Committee 
has decided to recommend t^e appointment of Mr. W. C. C. 
Hawtayne, his charges being 5 per cent. commission on contract for 
machinery, plant, mains, &c., together with disbursements, and 
21 per cent. on buildings. The report will be considered at the 
next Council meeting. 


Yeovil.—The T.C. is recommended to apply during the 


present session of Parliament for a prov. order to supply electricity 
within the borough. 


ELECTRIC TRACTION NOTES. 


Altrincham Distriet.— The scheme (referred to in a 
previous issue) which is being promoted by the British Electric 
Traction Co. for providing a system of tramways for the district 
comprising Altrincham, Sale and Northenden, is being eagerly dis- 
cussed locally. Public opinion is distinctly favourable to it, but 
the District Councils are not giving it a whole-hearted support. 
Some incline to the view tbat a joint board would be preferable to 
a private company; and one at least seems unable to make up its 
mind any way. This diversity of opinion amongst thoee who 
might be expected to consider what is best forthe travelling public 
is not likely to deter the promoters of the scheme from proceeding 
with their Bill in the next session of Parliament. The Altrincham 
District Council, which represents the most considerable urban 
population, bas given a pledge that before committing itself finally 
to any action the ratepayers sball be consulted. Meanwhile it bas 
expressed its views in tbe following resolution:—“ This Council 
approves generally of a tramway scheme from Stretford to Al- 
trincham and through its district to Sale Station, or as near thereto 
as practicable, and urges the otber Councile concerned to agree to 
an application being made for a joint provisional order for the 
establishment of the same.” This resolution, if adhered to, may 
jeopardise the scheme of the Electric Traction Co., so far as the 
next session of Parliament is concerned. In all the negotiations 
that are taking place locally the promoters are represented by Mr. 
T. S. Turnbull, solicitor, of Manchester. The echeme, as submitted 
by him to the local authorities, is an eminently practical one. The 
idea is to construct a line from the terminus of the existing 
tramway in Stretford to Sale, by way of Altrincham, with 
a branch from Sale to Withington (where a junction would 


be formed with the Withington and Manchester system) 


by way of Northenden ; also to connect with a branch from Fallow- 
tield by Wilbraham Road, through Chorlton, to join the main line 
at Stretford. It is intended to ask for running powers from 
Withington, and aleo from Stretford to Manchester, over the lines 
belonging to, or leased by, the Manchester Corporation. The posi- 
tion of Sale in this matter—although its District Council in Bep- 
tember expressed a general approval of the scheme presented by 
Mr. Turnbull—is, to say the least, ambiguous. The Council has, our 
correspondent learns incidentally, been approached by the Man- 
chester Corporation, and the Altrincham Council likewise, but with 
what object is not precisely known, so that the ultimate issue is in 
suspense. Manchester has already huge engagements, and it is 
difficult to see how it can compete with a private company in work- 
ing tramway lines for the advautage and benefit of the public 8 or 
10 miles beyond its own boundary. 


Ashton-on-Mersey.—The U.D.C. has decided to take a 


vote on the question of providing electric tramways for the town. 


Three different bodies have approached the Council on the subjert, 


and the Manchester T.C. has offered to extend its system from 
Stretford to Ashton. | 


Birkdale.—42A deputation from the U.D.C. waited on the 
Board of Trade iu London on Monday, and asked permitsion to 
open the electric tramline from the Crown Hotel, Birkdale, to the 
Aughton Road level crossing at once instead of waiting an indefinite 
period for the completion of the line across the railway. 


Bradford, —The Committee has made arrangements for a 
trial of the Bellamy canopy-top for electric tramcars. 


Bray.—Last week the Judicial Committee of the Privy 
Council, sitting at Dublin Castle, considered the proposed electric 
tramway scheme of the General Electric Co., of Ireland. At present 
the railway company runs 15 trains through Bray Rtation per day, 
but the electric cars would run every quarter of sn hour in summer 
and every half-hour in winter. Mr Frank Maguire is a director of 
the company. The Lord Chancellor, who preeided, announced that 
the Committee would report conditionally in favour of the tramways, 
but the further hearing will be adjourned for some months to enable 
the promoters to satisfy the Committee as to their financial position 
and arrangements. 


Bridlington and Flamborougb.— It is stated that the 
Flamborough to Bridlirgton light railway scheme will not now be 
proceeded with, and that a furtber extension of the 1597 order will 
not be applied for. The T.C. bas opposed the scheme from the 
beginning. Another scheme, combining electric lighting with 
traction, is now being prepared. 


Bolton.—At the Tramways Committee meeting last week 
it was reported that the car receipts from April 1st up to date were 
£47,617, which gave an increase of £2,967 over the same period Jast 
year. The Committee decided to place a roof covering on one of 
the electric cars by way of experiment. 


Bournemouth.—The B. E. T. Co. recently notified the 
Tramways Committee of its intention to break up the roads for the 
construction of the Christchurch— Bournemouth tramways. 

The second line of conduit tramway near the Hotel Metropole 
was to be commenced some days ago, and the whole of the work is 


to ke completed through to the County Gates in five weeks from that 
date. 


Buenos Ayres.—A financial contemporary learns that the 
scheme to build a narrow-gauge electric railway from Rosario to 
Bahia Blanca has been approved by the Argentine Congress. 


Cardiff.—The Tramways Committee proposes to apply 
for a provisional order for nine additional sections of tramways, so 
that there may be a complete and connected service. 


. Colchester.—It is stated that the Cur cil bas adopt da 
£70,000 electric tramway scheme. 


Corea,—An electric tramway constructed at Seon! in 1598 
and oper ed in 1899, was, owing to an accident to a child, destroyed 
by the Coreans, and the power station could only be protected by 
the intervention of the military. Later on in tbe course of the 
same year the line was reopened, and is now in satisfactory working 
order. The station contained at the time of its inauguration 2 
generator of 75 Kw.; the line—a single one—is 14 kilometres long, 
and the carriages run at intervals of 12 minutes. In addition tothe 
passenger tervice, a goods traffic is also catered for. In 1900 the 
power station was reconstructed to furnish light and power at the 
rame time It now comprises two machines of 200 N.P., actioring 
two double-currert generators of 120 kw. The continuous current, 
with which the tramway is supplied, is at 550 volts and the 
diphase alternating current at 385 volts. It is raised to 2,000 volts 
fur tranemission to various parts of the town and then reduced to 
100 volts for cistribution. 


Crystal Palace.—At the meeting of the Crystal Palace 
Co, Mr. Ernest Scherk, the chairman, referred to the want of 
further facilities to enable the public to visit the Palace. No 
suburban centre in the London area was so badly in need of tram- 
way communication as the Crystal Palace, and nowhere would soch 
an immediate and profitable return be as certain. It was often 
forgotten that a number of tram lines ran to within a mile or two of 
the Palace from all directions, but baving been made years ago for 
horse traction, it was not then considered feasible to mount the 
hill by which the Palace must be approached on all sides. That 
those gradients presented no difficulty wbatever to electric traction, 
was shown by the fact that the company working the Croydon 
electric tramways, had this year obtained Parliamentary sanction 
for an extension of their system almost to the doors of the Palace 
at the top of Anerley Hill. Valuable as that connection un- 
doubtedly was, thoee which must in the near future be made on 
the London side with the various tramway routes of South London, 
would be infinitely more important in the volume of traffic which 
they would bring to the Palace. The very routes by which they 
hoped to get tramway connection, were constructed by the 
Crystal Palace Co. in earlier days at its own cost, and dedicated 
free to the public. To quote the Act they were built "for the 
purpose of obtaining better access to London,“ and it would be 
grossly unfair that they should not be given the eame facilities 
which they saw in such successful operation in other parts of 
London, and almost universally in the provinces and abroad. 


Dewsbury.—The dispute between the Dewsbury Col. 
poration and the British Electric Traction Co. in regard to the 
aying of a line rcund a curve at what is known as the Old Anchor 
corner has stopped tbe work for many weeks, and there ís some 
probability that the Board of Trade will hive to intervene. 
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G. N. and City Railway.— The Brush Electrical Engi- 
neering Co. despatched from their Falcon Works, at Loughborough, 
Leicestershire, on Sunday, by the Midland Railway, seven motor 
coaches, being the first instalment of an order for over 50 coaches 
for the Great Northern and City Railway. Each carriage is of the 
saloon type and has an overall length of 50 ft. The exterior of the 
cars is farnished in solid teak with the natural wood colours brought 
out by scientific methods of French polishing and finishing. The 
interiors are farnished in solid mahogany and trimmed with finely 
beaded and inlaid mouldings of most intricate design. All the 
furniture is of highly polished brass, and the seats are of the best 
supple rattan on long movement helical springe. Each car seats 
73 passengers, and the approximate cost of each is about £1,000. 


Halifax.—The Salterhebble lift scheme has excited so 


keen a controvetsy that the Council has decided ‘to submit the 
matter to the direct judgment of the ratepayers, 


Harrogate.—The T.C. has decided to promote a tram- 
ways Bill. The object, it is stated, is to keep out the B.E.T. Co. 


Kendal.—The T.C. has decided not to entertain the 
offer of the Electric Haulage Co. to construct, free of cost, a track 
a mile in length, and run an electric omnibus on the overhead 
system for six months on trial, the Council to supply the current 
at 2d. per unit, and have the option of purchase at the end of the 
trial period. i 

Italy, —The provincial authorities have approved of the 
project to construct an electric railway between Bergamo and 


8. Giovanni Bianco, in the Brembana Valley, and have granted a 
subvention of £12,000 towards the construction. 


Lancaster.—The Corporation is inviting a London firm 
of valuers to inspect the Lancaster to Morecambe horse tramway, 
with a view to purchase. The compary is asking 20s. for preference 
shares, and 18s. for ordinary shares, although no dividends have 
been paid for some years to the latter. It received a better offer 
than this from the B.E.T. Co., but the Corporation refused to con- 
sent to the purchase. 


Leicester.— The T.C. has received notice of an applica- 
tion to incorporate a company to lay down light railways between 
Leicester, Anstey, Groby, and Newtown Linford. 


London.—The Light Railway Commissioners sat at 
Slongh on 220d inst. to consider the application of the London 
United Trumways Co. to extend its system from Hounslow along 
the Great Bath Road to Colinbrook and Slough. After a good deal 
of evidence had been given, Mr. Lloyd submitted that the lines would 
compete with the Great Western Railway. 
retired to consider the point, and on their return the Earl of J ersey 
annouiced they had come to the conclusion that there was com- 
p and that therefore the promoters must apply to Parlia- 
ment. 

LC.C.—At Tuesday's meeting of the Council, the Parlia- 
mentary Committee, in reporting on the failure of the propored 
tailways between Hammersmith, the City and the north-east 
of London, expressed regret that the session should have passed 
without any addition to the means of locomotion in the 
direc tion indicated by the Joint Committee of 1901. In the opinion 
of the Committee the question had become of such importance that 
the Council should at once address itself to the problem of seeking 
sore means by which to secure that the needs of the travelling 
public should be adequately met, and they therefore recommended 
that the Parliamentary, the Highways and the Finance Committees 
should be instructed to at once consider the advisability of tbe 
Council promoting in the next session a Bill on the subject of 
underground railways in London. Mr. J. A. Shepheard, who moved 
the adoption of the recommendation, raid that the Committee were 
not asking the Council to commit itself to constructing under- 
ground railways. All the Committee required was an instruction to 
conzider the advisability of legislation either of that kind or 
another form, as, for instance, co-operating with the companies or 
purchasing their lines ona certain day. If the railways were built 
by the County Council they would be worked not for profit, but for 
the public good, and they. could be constructed at a capital cost of 

i per cent., as compared with 6! per cent. in the case of companies. 
Tre Committee had some reason for thinking that Parliament 
Would now deal with the Council, and listen to anything which it 
might put forward. | 

Mr. S. Low, as an addition to the recommendation, proposed tbat 
the Committee should consider the question of urgiog the Govern- 
ment to appoint a Royal Commission or Select Committee to inquire 
Into the whole subject of underground locomotion. Mr. Phillimore 
feconded the rider, which, after further discussion, was defeated by 
a large majority. Mr. W. H. Dickinson expressed the opinion that 
lhe only alternative was for the County Council to submit a scheme. 
Mr. W. M. Beachcroft remarked that if the proposal was for the 
Council to revive the London United scheme, it would not bea very 
prudent course to adopt. After further discussion, the recommerda- 
tion was carried by 70 votes to 13. : 

Tr aming of Motormen.— The Highways Committee submitted a 
report in relation to the proposed training of drivers for the cars to 
run between Westminster and Tooting. It is intended to utilise 
tor the purpose one of the electric cars already supplied and now at. 
the Streatham cable depót, and the power required for driving the 


Kar. is to be obtained by placirg at the depót one of the three- 


exciter sets which have been ordered for the generating station at 


Greenwich, but which: although ready for delivery; will not be 


i 
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pressure may be obtained, but these can be effected within a short 
time, and at a comparatively small cost; and, as the machine will 
be used for the training of car drivers, the cost of the alterations 
may properly be defrayed out of the amount provided in the car 
contract for contingencies. It is also proposed, as has been done by 
other public bodies in similar circumstances, to give preference 
to the drivers now in the Council's service, as it has been found 
that the ordinary horse-drivers have as a rule, after proper instruc- 
tion, become very good motormen for electrical cars. About 250 
men will be required as motormen ; and with the object of giving 
the men now in the Council’s service full opportunity of learning 
to discharge properly the duties which will devolve upon them a3 
motormen, it is proposed to establish a training school at the 
Streatham depót, so soon as the exciter-set above referred to can bo 
placed in position and be ready for working, which will be within 
about a month from this date. About 12 days’ instruction will 
probably be sufficient to enable an intelligent horse-driver to learn 
what will be required of him as a motorman; and the school is to 
be opened daily, under the superintendence of two competent 
instractors. It is necessary for the Council to fix the rate of pay 
for these instructors; and persons suitable for the position would 
be available at a rate not exceeding £4 per week. The considera- 
tion was postponed on a recommendation in favour of proposals to 
this effect being sanctioned. 

The L.C.C. the Finance Committee has prepared a report on the 
financial aspect of the proposal to construct a tramway from the 
present terminus in Westminster Bridge Boad, vid Westminster 
Bridge, Victoria Embankment, and the portion of the subway 
authorised between the Strand and the Embankment. The total 
estimated cost of the scheme as a whole is £449,050. This sum is 
made up as follows:—Subway: Property, £70,000; construction of 
subway, £209,000. Tramway: Already authorised, from Theobald's 
Road to a point where the subway will pass under the Strand, 
£13,200 ; from this point to and over Westminster Bridge, £51,500; 
street widening at Southampton Row, £27,350; cars and car-shede, 
£78,000. Total, £449,050. This capital outlay will involve an 
annual charge of interest and sinking fund of about £25,000 a year, 
decreasing as the debt is paid off. The Finance Committee state 
that they agree with the Highways Committee that the line is one 
which should be constructed, and that ultimately, if not at first, it 
is likely to prove remunerative. | 


London and South-Western Railway and Electric 
Traction.—During the consideration by a Parliamentary Cor- 
mittee a few months ago of a Bill which sought authority to coL- 
struct various electric tramways in Surrey and Middlesex, it was 
made perfectly plain on bekalf of the London and South-Western 
Railway Co.—which appeared in opposition to the scheme—that 
the company intend, at some future period, to proceed with the 
conversion to electric traction of portions of their railway system 
within the vicinity of London. We believe this particular railway 
have already suffered from the competition of existing electric 
tramways, and their opposition to the new propovals, although 
unsuccessful, was only natural under the circumstances. Since then 
Mr. J. W. Jacomb Hood, chief engineer to the railway, has elabc- 
rated a scheme which he suggests may be worked out some day and 
lead to practical results. The project consists in the electrics! 
equipment of about 70 miles of line between Waterloo Station and 
Hampton Court and Twickenham, &c., and the establishment of 
three generating stations of a total of 7,000 H.P. for the purpose cf 
supplying the power for the operation of the trains. Each train is 
to be composed of three motor cars, carrying a total of 180 pa - 
sengers, and running at frequent intervals, the train mileage beit g 
calculated at 5,000,000 per annum, as compared with 1,500,000 
miles yearly with the existing steam trains. It is estimated tbat 
the capital expenditure would amount to £630,000, and that in 
consequence of the considerably greater train mileage which would be 
obtained, additional traffic to the extent of £53,700 per annum would 
be required to meet the expenses. The chief engineer is hopeful 
that the earning capacity would exceed this sum, although he i: 
careful not to express a definite opinion on the matter. Ag it 
stands, the proposal is merely a paper scheme which bas not yet 
been adopted by the company, but the experience already gained by 
the line owing to the competition of electric tramways should causv 
the company to give serious consideration to the question of sub. 
stituting electric traction for steam locomotives on the suburban 
lines before a further diversion of passenger traffic takes place — 
Mechanical World. 


L. and Y. Railway Electrification.—For the Liver- 
pool—Bouthport line which the directors of the Lancashire and 
Yorkshire Railway have decided to electrify, the third. rail system 
is to be used, with direct current at 600 voltes. A main generating 
s‘ation and sub- stations are to be erected Motor coaches and 
trailers will be employed. The line is about 183 miles long, and is 
almost on an unbroken level, lying for about one-third of the 
distance from the Southport end, on the sea sand which forms the 
surface of the land over a considerable area in the locality. There 
are at present 14 stations between the Exchange Station, Liverpool, 
and the station at Southport; 76 trains Per weck-day now leave 
Liverpool for stations on the line, 40 of the trains going to South- 
port. The return service is equally good; 25 minutes is the time by 
the best trains either way at present, but thie, it is expected, will 
be materially reduced with the new service. A good deal of the 
work of adapting the line and providing the new rolling stock will 
be done by the railway company at, or from, their works at 
Horwich. Some substantial contracts will, however, be placet with 
outside vompunies, | | 

(Continued on page 747.) 
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MANCHESTER SCHOOL OF TECHNOLOGY. 


Tue Municipal School of Technology, at Manchester, the 
erection and equipment of which has occupied seven years, 
is now completed, and the formal opening, as men- 
tioned in our last issue, took place on Wednesday (October 
15th). The school is a direct outcome of the old Mechanics’ 
Institution, which, for a period of nearly 80 years, was the 
main, if not the only, means whereby the working class, and a 
large part of the middle class, in Manchester, found it pos- 
sible to make up for the serious deficiency of educational 
effort a generation or two ago. 

Without going into too great detail as regards matters of 
history, it may be stated that the initial step for the estab- 
lishment of “ An Institute of Art and Industry,” of which 
the Manchester Technical School and the School of Art were 
to form an integral part, was taken by the legatees of the 
late Sir Joseph Whitworth, Bart. 

Ox. the passing of the Technical Instruction Act, 1889, 
wh'c gave certain powers to municipalities, the Governors 
of the sew Institute decided to transfer the buildings they 
pos: ( &.d to the Corporation, the latter undertaking to carry 
on the work. The transfer was effected in 1892. A eum 
of £13,0^^, 1epresenting the surplus profits of the Man- 
chester Jubilee Exhibition of 1887, was added to the other 
resources at the command of the local authority—£20,000 
being assigned to the establishment of a museum, £10,000 
to the development of the School of Art, and the balance, 
£13,000, as a contribution towards the building of a new 
technical school. The acquisition of a site for the latter 
was greatly facilitated by the generosity of the Whitworth 
legatees. The school, in fact, occupies the very site of the 
old Whitworth engineering works. 

Ita new building, now known as the Municipal School of 
ex 'inology, is one of the largest and handsomest buildings 
in tae city. Oblong in plan, it comprises six stories, the 
c. I dors on each floor being lit from two spacious areas, 
wi: st the class rooms and laboratories are all lighted from 
the outside. The chief entrance is from Sackville Street. 
The value of the sites, structures, and equipment of this 
building, and the Municipal School of Art, is estimated at 
£300,000 or thereabouts. 

The electricity department contains two large lecture 
theatres, four laboratories for work in physics and electro- 
technics, a well equipped research laboratory, two large 
dynamo and motor testing rooms, a standardising laboratory, 
a high-pressure room, electro-chemical, photometric, and 
optical laboratories ; together with instrument testing, 
cable testing, and experimental accumulator rooms—in all, 
20 rooms, which are situated on four floors, on the side of 
the school fronting Whitworth Street, The heavy plant 
and machinery is installed in the basement, which is well 
lighted ; and a sub-basement, entirely dark, is devoted to 
photometry, optical work, and physical work requiring & 
constant temperature. The plant available for testing 
includes four 100-Kw. steam dynamos of different types, the 
engines being supplied by Messrs. Marshall, Browett- Lindley, 
Willans, and Robb (U.S.A.), and the dynamos by Messrs. Scott 
and Mountain, Dick Kerr, Mather & Platt, and Bruce 
Peebles ; there is also a 50-KW. turbo-dynamo by Parsons. 
The Lancashire Dynamo Co. supplied a balancer-booster, and 
Messrs. Cowans made the main switchboard. There are over 
70 motors, aggregating 823 H.P., and varying in size from } to 
200 H. P. These motors have been carefully selected, and 
are representative of the best makers; they are available for 
testing under different conditions in various parts of the 
building. These are in addition to the large equipment of 
motors in the dynamo rooms, which are used for experi- 
mental purposes only. There is also a Tudor battery. 

Electrical Engineering Laboratory No. 1 contains the 
following plant :—On the right-hand side of the room is a 
set of four machines, made by Kolben, of Prague, together 
with a four-panel marble switchboard, by Bertram, of 
Frankfort-on-Maine, supplied by Messrs. Witting Bros. 
This set furnishes an illustration of a central station with 
alternating supply. The alternators are of the inductor 
type, the revolving part consisting of iron only. The 
stationary armature is wound so as to give either one or 
two-phase currents. The alternators are driven by two 


220-volt motors. When one of the alternators is run up to 
synchronism with the other it can either be run in parallel 
as a generator or as a synchronous motor, and ite direct- 
current motor as a dynamo. Each alternator gives 10 kw. 
single and 15 Kw. two-phase. 

On the same side of the room also are installed an 
Oerlikon three-phase alternator for 200 volts and 50 periods, 
to give 20 KW., provided with an armature rotating in a 
four-pole field, and directly coupled to a 400-volt motor, 
driven from the city mains. The machines are controlled by 
switchboards made by Messrs, Dorman & Smith, of Salford, 
and the motor is provided with a 25-H. p. Sturtevant starter, 

In the centre of the room, fixed within a pit, is the track 
of an electric tramcar, made by the English Electric Manu- 
facturing Co., of Preston. It is provided with two con- 
tinuous-current motors of 25 H.P., designed by the late Prof. 
Short. The truck is mounted on friction wheels and 
coupled to a fly-wheel, whose mass can be altered, being built 
in segments for the purpose, The frame work of the car 
carries four galvanised iron tanks, which contain about 10 
tons of water for loading the car. These tanks are furnished 
with gauge glasses, and inlet and outlet valves, so that the 
load can be varied, both in amount and in position. The 
whole car can be raised by means of jacks clear of the 
friction wheels, so that tests may be made on the motors 
running light. The car can then be lowered on to the friction 
wheels, and problems relating to efficiency and acosleration 
studied. The acceleration can be increased by the use of an 
external motor representing the effect of motion on a down 


e. 

The machinery beneath the car has been made by 
Messrs. Isaac Storey & Sons, of Manchester, to the designs 
of Dr. Nicolson, principal of the Mechanical Engineering 
Department. The motors are furnished with various types of 
controllers. It is proposed, after a complete examination of 
the continuous current motors has been carried out, to replace 
them with three-phase motors for the purpose of comparison. 


Oa the left-hand side of the room is a fine triple set of 


machines by the British Schuckert Co. The central 
machine is a shunt-wound motor of 60 H.P., 220 volts, and 
it is coupled on either side to a machine having an output 
of 40 kw. The right-hand machine is for electro-chemical 
and other purposes, and gives 600 amperes at 70 volts. 
The left-hand machine is a 550-volt generator, and is usd 
for driving the tramcar motors. This machine is provided 
with slip-rings, so that it can be run as a single or three- 
phase alternator. 

As a compound generator it is self-exciting, but as an 
alternator it is excited from the 220-volt bus-bars supplied 
from the School mains, the two halves of the field then being 
in parallel, The change from series to parallel connections 
is performed at the machine and not at the switchboard, and 
the direct current side is removed from the circuit by lifting 
the brushes. The speed of the combined set is about 
800 r.p.m. 

The switchboard by which it is controlled consiste of 
polished white marble panels, each 1} in. thick, carried on an 
iron frame, and fixed 3 ft. from the wall of the room. At 
the top of each panel is a single-light bracket with shade 
and lamp for 220 volts. 

The following panels are provided :— 

Motor panel, equipped with an automatic circuit-breaker, 
a main-circuit ammeter, an exciting-circnit ammeter, and an 
automatic motor overload and underload starting and regu- 
lating switch, enabling the speed of the motor to be increas d 
or decreased 25 per cent. 

The panel for the electro-chemical generator is fitted with 
a single-pole automatic circuit breaker, one DP. main 
switch, main and exciting-circuit ammeters, voltmeter, a 
rheostat for field regulation, and two p.r. switches for 
feeder circuits. | 

The panel for the compound generator is fitted with the 
same appliances as No. 2, but of different capacity. The 
alternator panel is supplied with alternating-current volt- 
meter and ammeter, D.P. min switch, automatic circuit- 
breaker, exciter-circuit ammeter, regulating switch for the 
field circuit, provided with a buffer coil to take self- 


induction in case of breaking field circuit, and two p 


switches for feeder circuits. an 


On the same side of the room, and next to the above, is 8 
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switchboard by Messrs. Dorman & Smith, connected with a 


battery of accumulators of the Chloride type, installed for 
experimental purposes. The current is distributed to the 
various laboratories, and may be regulated in steps of 10 
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PART OF THE ENGINE Room. 


volts up to 220 volts. On this side also is a 30-Kw. three- 
phase machine of the rotating field type, of the latest design, 
dy Messrs, Witting Bros. 

In electrical engineering laboratory No. 2, the machines 
are of smaller size. They consist of a set of two 5-KW. 
rotary converters, designed for transforming from three-phase 
to direct current, and were supplied, together with a 
switchboard and transformers, by the Alioth Co., of Basle. 
The plant is so arranged as to represent a sub-station, as now 


| 


synchronising and parallel running can be made with this 
set. 


Other alternating-current plant in this room includes a 


set of four single-phase motors, made by the Langdon Davies 


Co., the Oerlikon Co., 
Witting Bros. (Heyland 
type), and Fuller - Wen- 
strom. These are arranged 
for brake and efficiency 
tests. A two-phase motor 
has been supplied by 
Brown, Boveri & Co., of 
Baden, and two three- 
phase motors—one by the 
Oerlikon Co., and the 
other by the Electrical 
Co. The British Schuckert 
Co. have supplied trans- 
formers representing 
Scott’s system of con- 
version from three-phase 
to two-phase. 

The direct current plant 
includes a  motor-gene- 
rator, consisting of an 
Edison - Hopkinson 
machine, formerly used 
in lighting the temporary 
electrical engineering de- 
partment in Whitworth 
Street, directly coupled 


to the latest type of steel-clad Mather & Platt 220-volt motor. 


A set of three machines, supplied by Messrs. Bruce 


Peebles & Co., of Edinburgh, has been specially arranged 
for experimental work. These machines are connected; by 


magnetic couplings. 


They are of the two-pole type, and 


may be run as shunt, series or compound machines. Each 
machine is provided with slip rings, one for two-phase current, 
one for three-phase, and one for six-phase, thus enabling a com- 
parison to be made between the three types of rotary converters, 
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MAIN SWITCHBOARD AND GENERATORS IN ENGINE Room. 


used in a number of towns for distribution. The voltage of 
supply from the large alternators in room No. 1 is 200 
volte. It is transformed by three-phase transformers, and 
converted to 100 volts direct current. Experiments in 


This laboratory also contains similar machines for direct 


current working, including two direct-coupled machines 
made by the Crompton Co., two by Bergmann, of Berlin, 
and two by the International Electric Co., a motor provided 
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with reduction 
gearing made by the 
Electrical Co., and 
a Manchester - type 
motor. 

In the same room 
is a large switch- 
board with three 
panels, designed to 
distribute at 110 or 
220 volts from the 
school station to the 
various machines in 
the two laboratories. 
It is capable of con- 
trolling 100 kw. 
Sub-distribution 
switch boards are 
being arranged in 
connection with the 
separate machines. 

The machines 
have been installed 
on white glazed 
brick piers, with 
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teak or other suitable 
wood tops. The laboratory 
is lit by means of Nernst 
lamps. 

Adjoining Laboratory 
No. 2 is a small room de- 
voted to cable testing. It 
is fitted with a number of 
tanks, in which are the 
coils of cable, and arrange- 
ments are made for altering 
the temperature of the 
water. i 

The photometer room in 
the sub-basement is over 
50 ft. long. It contains a 
Letheby - Bunsen photo- 
meter by Messrs. Alexander 
Wright, of Westminster. 
The photometer box is 
fitted with a reversible 
disc-holder, mirrors and 
prisms. The right-hand 
compartment is provided 
with a triple arm, enabling 
the following standards to 
be used: — (1) a candle 
with candle balance; (2) 
Methven screen; and (3) 
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a 10-candle Clowes- 
Harcourt  pentane 
standard. The left- 
hand compartment 
is fitted with a triple 
arm to enable tests 
to be made with the 
standard London 
Argand gas burner 
and standard bats- 
wing burner; and 
is provided with a 
pillar with vertical 
and horizontal ad- 
justments for 
electric incan- 
descent lamps. The 
photometer room is 
also furnished with 
the Lummer-Brod- 
hun, Steinheil and 
Krüss type photo- 
meters, and has a 
French Carcel 
standard. | 
On the next floor the special laboratory, 
which is devoted entirely to regearch 
work, is fitted with Prof. Schwartz's 
arrangement of galvanometer test tables. 
All the laboratories are furnished with 
continuous, alternating and three-phase 
currents at various pressures. These are 
distributed to the benches by means of a 
double-plug switchboard. The upper 
portion of this board is for the purpose 
of distributing at 2, 4, 6, 8 or 10 volts, 
from a battery of five large accumu- 
lators placed on each floor. Each board 
consists of six vertical working, and 
one idle, bus-bars, each of the bars 
being provided with studs and thimbles 
for 40 amperes, and furnished with a 
cut-out. Connected by means of plugs 
to these vertical bars are eight circuits 
on 16 horizontal bars like the above. 
These are provided with cut-outs for 10 
amperes; the bars are mounted on 
polished marble slabs, and enclosed in 
a glazed case. The lower board, which 
is made of “stabilit,” carries the cables 
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connected to the experimental terminals on the benches, and 
each circuit is provided with two plugs, which can be plugged 
on to (a) 110 volts; (b) 220 volts; (c) experimental accumu- 
lators up to 110 volts, in steps of 4 volts; (d) experimental 


LECTURE THEATRE. 


accumulators up to 220 volts, in steps of 10 volts; (e) the 
marble board mentioned above up to 10 volts, in steps of 2 volts ; 
and (f) experimental circuits to the dynamo rooms, whereby 
tbe current from any machine can be got to any bench in the 
laboratories, A system of distribution of this sort is neces- 
sarily complex, but a great deal of care has been devoted to 
its simplification, and the boards, as designed and made in 
the school, certainly have not any appearance of complexity 
in working. The fit of the plugs is exceptionally good, and 
currents up to 50 amperes can be distributed without any 
trouble. The whole of the cables at the back of these boards 
are so arranged as to be readily got at. 
In this connection, 
mention may be made of 
the portable testing stands 
which are in use through- 
out the department. They 
consist of a light teak 
framework, about 5 ft. 
high, mounted on castors 
and furnished with level- 
ling screws with flat feet, 
which lift them off the 
castors when they are in 
position and render them 
stable. They are furnished 
at the top with a number 
of teak filleta, about 4 in. 
wide ard } in. thick, spaced 
3 in. apart. All the 
measuring instruments are 
furnished with small screw 
clips for fitting over the 
edges of these fillets. The 
walls of the room are also 
fitted with similar fillets, 
plugged to them, and table 
stands for instruments are 
provided of the same 
standard size, so that an 
instrument can be adjusted 
either on the portable test- 
ing stands, the table stands, 
or on the fillets round the walls in any of the rooms of the 
department in a few moments. 

The Advanced Physical Laboratory is a very fine room, 
and ig equipped with the latest and best apparatus for the 
study of technical physics and the higher branches of elec- 


trical and magnetic work. It is impossible in the space 
of this article to give a detailed description of the instru- 
mental equipment. It is varied and extensive. 

In the Electro-technical Laboratory is to be seen a very 
good collection of meters, including all 
the best English and Continental types. 

The lecture theatres are spacious and 
well lighted. They contain every facility 
for experimental work, and are furnished: 
with fine electric projection lanterns. 

On the second floor a large room 
is devoted to electric wiring and fitting, 
and the rooms in the department have 
been wired on different systems for the 
purpose of illustration. There may be 
seen the Simplex conduit, Bergmann’s 
metal tube, Peschet’s insulator system, 
and various other conduit systems. 

A special feature has been made of 
the Standardising Laboratory, which has 
been carefully equipped with standard 
instruments of English, French and 
German manufacture. Current measure- 
ments up to 4,000 amperes can be 
dealt with, and pressurcs up to 100,000 
volts are available. The high pressure 
room is furnished with a 20-Kw. 
transformer set by the British Westing- 
house Co., and fitted with a Stillwell 
regulator for voltages up to 100,000. 

It only remains to say a few 
words about the teaching staff and 
the work that is being done. The head of the depart- 
ment is Prof. Alfred Schwartz, A.K.C., A. M. I. C. E., 
M. I. E. E. Prof. Schwartz was educated at King’s College, 
London, of which he is an associate. After a period in 
works, he was articled to Prof. Henry Robinson, of West- 
minster, with whom he had six years' experience in consulting 
and Parliamentary work in connection with central stationg 
and supply schemes. He was appointed in 1895 head of the 
electrical engineering department of the South-Western 
Polytechnic, Chelsea, where he was responsible for the design 
and arrangement of the whole of the electrical laboratories. 
He has travelled very largely, and is particularly interested in 
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traction and power transmission work, and its development 
in this country. He was appointed head of the department 
of Physics and Electrical Engineering in the Manchester 
School in July, 1901. 

Prof. Schwartz is ably assisted by Prof. W. W. Haldane 
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Gee, B.Sc. (London), A.M.I.E.E., and the lecturers of the 
department are Messrs. A. Adamson, Assoc. R. C. Sc. L., and 
C. Kingbrunner, Diploma Elect. Eng. Technical High School, 
Vienna. 

There are now about 200 day students attending in the 


EtrcrRO-TrcHNICAL LABORATORY. 


technical departments of the school, in a three years' 
course. The first year’s course is common to all engi- 
neering students, and the work in mathematics, physics, 
mechanics, drawing and chemistry, is of a fundamental 
character. In the second year the work in electrical 
engineering runs parallel with the mechanical sub- 
jects, which include courses in mechanics, heat engines, 
hydraulics and properties of materials, together with 
lecture and laboratory work in continuous and alternating 
currents and electrical measurements. The work in 
mechanical drawing leads up to a course in electrical design. 
In the third year extended courses in the technical applica- 
tions of electricity to light- 
ing, traction, power trans- 
mission, and electro- 
chemistry are given. A 
special feature is made 
of the practical work in 
the laboratories, to which 
the greater part of the 
student’s time is now 
devoted ; and acareful ex- 
perimental study is made 
of the leading types of 
dynamos, motors, trans- 
formers and electrical 
instruments and appli- 
ances. Advanced work 
in the hydraulic and heat 
engine laboratories is also 
undertaken. Special 
attention is paid to the 
design classes, where 
original designs in work- 
ing drawings for electrical 
appliances, dynamos and 
motors are carried out. 
Instruction is also given 
in the drawing-up of speci- 
fications ; and quantities 
are taken out and estimates 


repared for electrical 
ek of various kinds. 


In the evening classes a rigorous examination of the 
students is made, and each student has to be provided with 
it showing that he is fitted to profit by the instruction 
iven in the class, before he is admitted. This is 
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arranged for by the teachers being present in the class hours, 

for a fortnight before the opening of the session for the 

purpose of interviewing intending students; on the 

result of such interviews the permits are granted. The 

classes in the evening are attended very largely by draughts- 
men, test-room assistants, 
foremen and managers of 
the numerous and im- 
portant electrical works 
established in the Man- 
chester district. The 
systematic courses in 
electrical engineering have 
been arranged over five 
years, and the fundamental 
work in the allied subjects 
of mathematics and 
mechanical engineering is 
insisted upon. 

While in the foregoing 
we have made no mention 
of the mechanical engin- 
eering department, we have 
selected for illustration 
the experimental engine 
designed by Dr. Nicolson, 
late of McGill University, 
Montreal, who has been 
engaged with a staff of 
draughtsmen for the past 
two years in preparing 
the designs for the equip- 

ment of this department. 
It would be impossible for us to attempt a detailed description 
of this engine here; suffice it to say, that the output is 350 
B.H.P., and it is fitted with interchangeable cylinders, various 
kinds of valve-gear, and special devices for the purpose of 
accurately determining the leakage of steam past valves and 
pistons, and the temperature at different parts of the cylin- 
ders, and for the solution of various other problems of the 
first importance in steam engineering. We have expressed 
opinions adverse to the use of complicated engines of this 
kind for the training of students; but in this instance 
abundant provision is-made for them to work with ordinary 
standard engines, apart from the one in question, and it is 
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important to note that it is the intention of the authorities 
to enlist the services of experienced engineers in catryl0g 
out important researches with this engine and, in fact, Wi 
other portions of the equipment, 
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PROF. SIDNEY H. SHORT. 


Tu premature and somewhat sudden death of Prof. Sidney 
Short from appehdicitis, which we briefly announced in 
our last issue, has removed an interesting personality ; 
a prolific inventor, and an engineer of great attain- 
ments, He had combined in a rare degree scientific 
knowledge and a true insight into the practical possibilities 
of electricity. The exact circumstances which led to him 
continuing his important work in this country are set forth 
below, and it may be truly said of him that he was one of the 
few American engineers who, after a residence in this country, 
have left a clear impression upon English engineering practice. 

He was a man of high culture, yet notwithstanding his 
professorial attainments, his work lay rather in the direction 
of practical engineering than in the schools and laboratories. 
Some years before Prof. Short came to this country he had 
achieved a high position among a band of brilliant Américan 
engineers ; he had seen and participated in the early develop- 
ments of electric traction, and was quick to appreciate the 
real problem, and to seek for its solution in the modifications 
and developments of the electric motor. When one con- 
siders the state of the art at that period, it was no small 
achievement to design a motor to work under the peculiar 
and special conditions obtaining in electric traction, and 
it is no exaggeration to say that the high state of 
efficiency which vow characterises all parts of tramway appli- 
ances owes much to ihe splendid work accomplished by 
Prof. Short. Though a pioneer in the field of electric 
traction, he had, unlike many of his earlier confreres, 
remained throughout his career one of the leading authorities 
on all matters appertaining to electric traction, and to all 
problems connected with tramway enterprise, he brought to 
the day of his death an enthusiasm and a vigorous insight, 
coupled with a great exper ence and ripened judgment. 

In this country he had been closely associrted with a 
concern which has shown the possibility of economically and 
efficiently manufacturing tramway apparatus, a department 
of applied electricity, which had been for many years utterly 
neglected by English firms. Without exaggeration he may 
be said to have completely revolutionised in this country the 
design of continuous-current generators, and an elqouent 
testimony to his skill as a designer is to be found in the 
many splendid examples of machines at home and abroad. 
Nor did he hesitate to give to the world the benefit of his 
experience : to all who cared to ask he freely gave the details 
of his designs, and that his views found ready acceptance is 
obvious from the fact that many of his improvements have 
become embodied in standard practice. In a sense he 
may be said to have completed much of the work for which 
he visited this country. He had collected round him a staff 
of brilliant men who had been associated with him for years 
in the design of the apparatus with which his name had been 
closely identified, and it redounds to his ability as an 
organiser that even without the master mind his work can 
be continued without a break. 

The later years of his life had been in a great measure 
devoted to the problems arising out of the application of 
electricity to railway service, and his close study of the 
subject has enabled him to leave a mass of data and standard 
designs, which no doubt will be largely adopted in much of 
the conversion from steam to electricity that is bound to 
take place on many of our existing railways. 

His personal qualities had endeared him to a large and 
ever increasing circle, and he possessed a frankness and a 
charm of manner behind which were the sterling qualities 
that had raised him to a high position among his fellow 
men. 

Prof. Sidney Howe Short, electrical engineer, was born in 
Columbus, O., October 8th, 1858: he was the second son of John 

& manufacturer, and Elizabeth Cowen, his wife. From the 
Public school of Colambus, Sidney Howe Short passed to the 
Vapital University, but soon left it to enter the Ohio State Uni- 
versity, where he became a student under Prof. Mendenhall, of the 
technological department, and an assistant in the laboratory. 

ke most inventors, he had shown mechanical ingenuity in his 
very childhood. Before he was 14 he was an expert telegraph 
operator, and had equipped his father’s house with a burglar alarm 
system and other electrical devices. In 1876 he perfected a long- 

nce telephone transmitter, which hé patented, and afterwards 
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In 1878 Mr. Short was elected Assistant Professor of Physics aud 
Director of the Laboratory; he graduated in 1880, with the degree 
of B.S., and immediately accepted the position of Professor of 
Physics and Chemistry, and Vice-President of the University of 
Denver, Colorado. He developed these departments so rapidly that, 
in 1882, the work was found too much for one person, aud he was 
relieved of the chemical department, in order that his entire time 
might be devoted to Physical Science. 

While in Denver, Prof. Short invented & double reduction motor 
for street railways. He became so enthusiastic in this work, that 
in 1885 he resigned his professorship, to concentrate his entire 
attention upon electric railway work, and soon had several lines 
working in Western cities. 

In 1889 he remored to Cleveland, O., where the Short Electric 
Railway Co., of which the Brush Electric Co. was a large share- 
holder, was formed to manufacture his railway machinery. In 1892 
tbe Thomson-Houston Co. bought out the Brush Electric Co., the 
Short Electric Railway, and later the Edison Companies, thus 
forming the existing General Electric Co. In 1893 Mr. Short 
became connected with the Walker Manufacturing Co., of Cleve- 
land,O. The Walker Co. immediately entered the electric traction 
field with an entirely new system of apparatus of Mr. Short's 
design, and rapidly became a formidable competitor of the General 
Electric and Westinghouse Cos., not only in the United States, but 
in Europe and tbroughovt the world. In 1898, the Walker Co. had 
become so important a factor in the electrical situation, that its 
abeorption was decided upon and accomplished by the financial 
interests controlling the Westinghouse Co. 

Ia December of that year Mr. Short sailed for Europe with two 
objects in view, one of which was to take a long holiday, and the 
other, which quickly submerged it, to complete the arrangements 
which had already been under discussion with Messrs. Dick, Kerr 
and Co., Ltd., for the construction of works in England for the 
manufacture of apparatus under his patents. The preliminaries for 
the carrying out of this undertaking were quickly arranged, aud in 
June, 1899, work was commenced on the excavations for the new 
buildings at Preston; only a year later the formal opening took 
place, the actual production of traction machinery being already 
well under way. 

Since that date Mr. Short bas held the position of technical 
director of the English Electric Manufacturing Co., Ltd, and the 
wide range of the patents and designs by himself and the technical 
staff which he had organised for the company covers apparatus for 
electric traction rangiug from ordinary tramway equipments to 
those for the heaviest railway service, generators from the smallest 
size up to those of 3,000 or 4,000 Kw. capacity, and a complete range 
of polyphase machinery for power aud transmission work. It will 
be generally agreed by electrical engineers throughout the world 
that in his designs Mr. Short has distinctly improved whatever type 
of machinery he has touched, and in many cases these improvements 
bave been of the most vital and far-reaching nature. Mr. Short, 
during the past year, was engaged upon plans which bave recently 
been carried through for the erection of large shops in Paris for the 
manufactu'e of machinery under his patents. 

It bas been known to his friends for some time that he regarded 
his work in Europe as drawing to a finisb, and that it was his 
intention a little later on to return to America with a view to re- 
entering the electrical field there, and carrying out on independent 
lines an undertaking of a similar nature to that with which he had 
been associated in England. 

Prof. Short was a Fellow of the American Society for the 
Advancement of Science, a Member of the Cleveland Electrical 
Society, the American Institute of Electrical Engineers, the 
Institution of Electrical Engineers in London, the Engineering 
Society of Liverpool, and the New York Electrical Society. He was 
a Member of the United States Electrical Congress in 1584 at 
Philadelphia, the International Congress of Electricians at 
Chicago in 1893, and the International Congress of Electricity in 
Paris in 1900. Over 500 patents have been issued in his name in 
the United States ard foreign countries, mostly on electrical 
machinery. i 

He was married in Washington, D.C., July 26th, 1481, to Mary F. 
Morrison, a resident of Columbus; they had three sons and a 
daughter. Prof. Short was only 44 years of age at the time of his 
death. 


ELECTRIC TRACTION NOTES. 


(Continued from page 741.) 


Manchester.—The prospective opening of the Man- 
chester and Withington electric tramway, which will compete with 
the Midland Railway Co. for an important part of ita suburban 
traffic, has led the company to announce large reductions in the price 
of first and third-class season tickets from November 1st. 


Farnworth.—The result of the working of the electricity 
department for the quarter ending September 30th, 1902 
shows: — 105,303 units sold; receipts, £1,104 12s; working : 
expenditure, £538 58.; working expenditure per unit sold 
= 1:22d. In regard to power supply, the motors connected 
are 160 H.P., or over 200 H P. applied for. The tramways revenue 
was £1,912 18s.; the working expenses, £1,748 (7 16d. per car. 
mile) including cost of replacing car wheels broken by running 
over the old Manchester Road track wbich is now being relaid 
and a sum paid to the Bolton Corporation for renewing the 
electrical equipment of the Manchester Road track, which track 
had been leased to them till last June. -It is found that the d 
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fares have not been a success, and the Committee has decided, sub- 
ject to the approval of the Council, to abolish them. Mr. J. D. 

ember, A. M. I. E. E., is the Council's engineer and tramway 
manager. | 


Middlesex,—On Friday an inquiry was held at Alexandra 
Palace with regard to proposals of the Middlesex County Council 
to establish an electrical tramway in the suburbs of North 
and North-East London. For carrying out this undertaking the 
County Council now applied for further powers from the Board of 
Trade, through the Light Railway Commissioners, to widen certain 
roads in various parts of the area through which the lines will pass. 
The inquiry was largely attended, including representatives of the 
Wood Green, Hornsey and Friern Barnet District Councils and 
tradesmen affected by the proposals. Objections were offered by 
the Wood Green Council, but the consideration of these were post- 
poned until their Lordsbips came to consider the questions of 
clauses. Other objections were also made. . 

The Light Railway Commiesions held an inquiry at the 
offices of the Willesden U.D.C., Dyne Road, Kilburn, into the 
application of the Middlesex C.C. for power to construct 
certain light railways within their area. The said railways as pro- 
posed were as follows:—-(1) From Finchley Road (at the cross roads, 
Golder's Green) through North End Road, Hendon, to the Edgware 
Road, (2) From the “Crown” at Cricklewood to Kilburn station 
(LN.W. Railway). (3) From the end of Chicbele Road, near the 
“ Crown " aforesaid, through Willesden High Road, Church Road, 
to Craven Park, Harlesden. The inquiry commenced on Monday, 
20th inst, and was adjourned until Thursday, 23rd, when the 
following decisions were arrived at :— 

Railway No. 1.—The Commissioners stated that the Edgware and 
Hampstead Railway having passed both Houses of Parliament, they 
considered that this Railway No. 1 was not pressing, and would not 
recommend an order in this case. 

Railway No. 2.—This application was withdrawn, as it was stated 
that the L.C.C. intended to apply to Parliament for powers to con- 
struct a tramway along the Edgware Road. This road is vested 
jointly in the M.C.C. and the L.C.C. Railway No. 3. The Commis- 
sioners reserved their decision in this case. 

The M.C.C. has resolved to promote a Bill in Parliament for the 
construction of a tram ay through Hendon, along the same route as 
No. 1 aforeeaid, and another similar to No. 2 before mentioned. 

Last week Lord George Hamilton, in the capacity of a governor 
of Harrow School, gave evidence before the inquiry held by the 
Light Railway Commissioners into an application made by the 
Middlesex County Council for sanction to run a line of electric 
trams round the base of Harrow Hill. The proposal is to construct 
the tramline from Willesden down the Harrow Road, and then 
through Harrow, Wealdstone, and Stanmore to Edgware, where it 
would form a connection with a similar line which bas already been 
sanctioned, to run out from Cricklewood along the Edgware Road. 
Such a line of trams, Lord George Hamilton declared, would have a 
most prejudicial effect upon Harrow School. He thought that 
where the interests of a great national institution were so vitally 
affected, a few thousands of pounds should not be given too much 
consideration, but that another route should be adopted. Similar 
evidence was given by Lord Spencer, another of the governors. 


Redruth—Camborne.—This electric tramline of the 


Urban Electricity Supply Co. is completed. If the B. of T. inspec- 
tion takes place in time the cars will start running next week. 


Sbildon.—The U. D.C. has decided to re-open negotia- 


tions with Mr. Jobn Heslop with a view to securing electric tram- 
ways for the town and district. 


South Lancashire Trams.— On Monday last week the 
sections of the South Lancashire tramways, connecting Lowton, 
Leigh, Howe Bridge, Atherton and Bolton, were opened for public 
traffic. 


South Sbields.—At the meeting of the T.C. on the 
27nd inst. the matter of the Tramways Bill was again brought up, 
and the Billas drafted by the Council in Committee was approved 
and was to come up for final approval on the 29th inst. At the 
meeting of the South Shields Committee on the 21st inst. a letter 
was read from Mr. 8. Sellon on behalf of the B.E.T., stating that 
they were promoting a Bill for tramways from South Shields to 
Sunderland, and asking the Committee to meet the representatives 
of the company to discuss the terms on which the Corporation would 
be prepared to give their consent to the company’s proposals, and 
aleo to afford the Corporation all the information they desired. It 
was agreed that the Committee should receive the representatives 
of the company, but that before they met the Committee they should 
furnish information as to the exact nature of the company's pro- 

gals, and tbe powers tbey intended to seek in the proposed Bill. 
On the 24th inst. another meeting of the Coo.mittee was held, and 
a further letter from Mr. Bellon was laid before it. Our corre- 
spondent understands tbat this pointed out tbat tbe existing tram- 
ways in South Shields were leased to the B.E.T. for a term which 
expires on February 1st, 1908, terminable, however, on February let, 
1906, at the option of the Corporation, and this prevented the con- 
version of the tramways into an electric system before the dates 
named, except by an amicable arrangement. The company there- 
fore offered if the Corporation met them ín other ways, to surrender 
its lease forthwith, and to take up the new lease on the line being 
reconstructed and equipped for electric traction, to be concurrent 
with the lease of the other lines to be constructed iu South Shields. 
The company was prepared to transfer to the Council so much of the 
Jarrow and South Shields light railway as is within the borouch on 
terme tb be need. The company wes prepared (0 fuk’ à lem for 


28 years of all'suitable tramways to be constructed in the borough ; 
the company to pay the interest and sinking fund upon the capital 
expended in constructing, equipping and purchasing the lines; that 
the company would relieve the borough debt of the £10,000 standing 
against the tramway account by including that amount in the tram- 
way capita]. It is further suggested that a saving would be effected 
if all the lines were included in the Bill the company is to promote, 
but if the Council prefers itself to promote the lines in the boroagh, 


the company did not desire to eppose that course provided a lease 


was arranged for. The company also express themselves as willing 
to consider the question of bearing some part of the cost of widening 
Fowler Street. A good deal of discussion was provoked by the 
letter, and it was felt that it went far beyond what was originally 
suggested. It was decided that it should be intimated to the com- 
pany that the Committee were only prepared to consider proposals 
as tothe Whitburn and Fowler Street route. What will be the 
outcome it is difficult to surmise, as a special meeting of the Council 
was called for Wednesday to formally order the promotion of a Bill 
for the construction of the tramways. 


Southport.—All the tramlines are now laid from 
Shakespeare Street to the Birkdale boundary, and moet of the linc 
has also been laid up Duke Street. 


Stroud.— It appears probable that the proposed system 
of electric tramways for Stroud and district is not to be dropped as 
a consequence of the somewhat sudden death of Mr. T. Nevins, the 
original promoter. A syndicate, consisting mainly of local manu- 
facturers, bas been formed, and it is proposed to construct the line 
from Stroud to Nailsworth, Stonehouse and Chalford. The manu- 
facturing village of Painswick, which was incladed in the first 
scheme, has been left out, and the entire proposal has already 
received the favourable consideration of the County Council. 


— 


TELEGRAPH AND TELEPHONE NOTES. 


Cuban Telephones.—It is reported from New York 
that the Cuban Congress has granted to the American National 
Telephone Co. a monopoly for the whole island for 50 years. 


London— Brussels Telephone.—Owing to the unsatis- 
factory nature of the trials of the London — Brussels telephone from 
the Belgian side with English provincial towns, a delay has occurred 
which was not anticipated, and it is probable that, instead of the 
new line being opened to the public next month as had been ex- 
pected, it will be only during the firet months of next year that 
the line can be employed for regular service. The line would 
bave long ago been inaugurated were it not for the unfortunate 
accident that occurred when the cable was being laid in the first 
instance, at a moment when several miles of it had been put down. 
It was then discovered that the cable was defective, a break having 
occurred. The terminal points of the submarine section of the 
cable are St. Margaret’s Bay, near Dover, and La Panne, on the 
Belgian coastline. The entire work of laying the cable was 
carried out onder the jurisdiction of the English Post Office De- 
partment, by its two vessels, the Alert and the Monarch. The 
cable is the longest of its kind that has yet been laid, being 90 kilo- 
metres inlength. It comprises two circuits, and cost nearly £4'',000. 
The complete installation will cost about £80,000, which will be 
equally shared by the two nations. From and to Belgium con- 
munication will only be feasible with Antwerp and Brussels If 
communications ure numerous, however, and the new line proves 
profitable, the Belgium Government will instal connections with 
the other principal Belgian towns. In Brussels it will be-possible 
for subscribars to the Fost Office telephone to communicate with 
London from their houses. In Antwerp, however, owing to the 
imperfect nature of the local telephone system this will not bs 
possible. The rate for messages has been fixed by agreement 
between the two Governments at 8s. cr 10 fr. for three minutes 
conversation. No subscriptions will be issued: either in- England 


or Belgium. The day and night tariffs will be the same. The 


cost of maintenance of the new line will be borne in equal pat $ 
by the two Governments. i 

In the House of Commons on 23rd inst, replying to Mr 
Henniker Heaton, Mr. Austen Chamberlain said, A new cable bas 
been laid to Belgium, and, telephonic communication between 
London and Brussels will be opened as soon as the necessary 
arrangements can be completed. The establishment of com: 
munication between London and Berlin is not at present feasible.’ 


Wireless Telegraphy.—It is stated by a Central News 
Rome correspondent that wireless telegraphy apparatus is to tc 
established at all stations, and on all passenger trains on the 
Italian railways. ! 

The Telegraphe Amendment Bill, giving the Government control 
of wireless telegraphy, passed its second reading in the Cape House 
of Assembly on 24th inst. 

A Berlin Press correspondent says that Austria-Hungary, Italy. 
Russis, and the United States have accepted the invitation issued 
by Germany to the International corference for the reginio yd 


wireless telegraphy. Replies to the German prooes) have 
ben reddived P 
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‘Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED. REPAIRED, 

Latakie-Cyprus .. ak ae we za .. June 20, 190 i 
Communication with Carthagena and Barran- 

quills (Columbia)  .. we ES ss .. Dec. 8, 1900 
Trinidad-Demerara No. 1 Aug. 27, 1901 
Dominics-Martinique .. May 8, 1902 
B. Lucia-Martinique .. . .. May 8, 1902 
Guadeloupe-Martinique 9. 1902 


ea @e ae ees Ma 
Santa Crus de Teneriffe to Tejita de Teneriffe Ju 4. 102  .. us 
Puerto Plata-Martinique — .. e 5s .. July 10, 1902 .. em 
Guantanamo-Mole St. Nicholas : .. Aug. 4. 192222 
Cayenne-Pinheiro se "S aa ee .. Aug. 18, 1992 ., 
Bt. Lucia-8t. Vincent vs i .. Sept. 19, 1903 
Reissi-Issa ee ee @e Oct. 22, 1902 
Reissi-Yemani ..  .. s .. Oct. 22, 1902 
Carcavel o»-Ponta Delgada . Oct. 22, 1902 
LANDLINES :— 

Route vía Hanekin on Persian territory .. .. Feb. 94,1900  .. es 
Communication with Tientsin and Taku via 

Helampo ee os E ee T „„ Jnly 18, 1900 ,, ex 
ommonication with Maranham .. oe .. Sept. 19,1902 .. 


Telegraphs to the Far East.— In the House of Com- 
` mons, on 28th inst., Sir Edward Sassoon asked the Postmaster- 
General “ whether he was aware that cable rates from Hong Kong 
to England viá the Great Northern line are practically double those 
charged from Hong Kong to Russia; and whether he would remor- 
strate with the company, which enjoyed a monopoly of landing 
rights on British territory, with the view of bringing about an 
abrogation of this discrimination between British and Russian 
merchants and bankere."—Mr. A. Chamberlain replied tbat he was 
aware of the difference in charge to which attention was called. It 
was in accordance with a well established principle of the Tele- 
graph Convention that adjoining countries Jike Russia and China or 
China and British India may make arrangements between ther - 
selves for lower rates than those which are generally applicable; 
and Hong Kong, as forming geographically part of China, has been 
brought within the terms of the special agreements regulating tele- 
graphic rates between China and Russia on the one band and China 
and British India on the other. These and other charges had been 
under the consideration of the Colonial Office and the Post Office, 
and he | Mr. Chamberlain) hoped tbat it might be possible to reduce 
the rate between this country and Hong Kong. The Great Northern 
Company, however, did not possess a monopoly of landing rights in 
any British territory. 


- 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aston Manor. — October 31st. Condensers for elec- 
tricity works. See “ Official Notices" October 10th. 


Bristol, - November 1 4th. 
Notices " October 24th. 


Buekinghamshire,—November 8th. Electric lighting, 
telephones, and tell-tales for the County Asylum. See ''Official 
Notices" to-day. i 


Burton-upon-Trent.—November 5th. Overhead equip- 
ment for tramways. Bee “Official Notices ” October 17th. 


Arc cables. See Official 


Copenhagen.— November 17th. Two dynamos, switch- 
board. &c. See “Official Notices October 17th. 


Dartford. — November 12th. 
" Official Notices " October 24th. 


Erith.—November 1?th. 
“Oficial Notices” to-day. 


France,—January Ist. The Prefectural authorities of 
the department cf Calvados are inviting projects until January 1st, 
1903, for the construction and working of an electric tramway, 
for the transport of passengers and goods between Trouville and 
Honfleur, a distance of about 10 miles. Particulars may be 
obtained from, and proposals are to be sent to, La Prefecture de 
Calvados, Caen. 


Halifax.—November 20th. 750-kw. steam dynamo 
with condenser. See Official Notices " October 24th. 


House wiring. See 


Meters and cut-outs. See 


L.C.C,—50-ton electric traveller with an auxiliary two- 
ton hoist for tbe Greenwich tramways power station. Specifica- 
tions, &c., at Spring Gardens, £2. 


London.—November 81th. The L.C.C. invites tenders 
for road-work and plate laying for the reconstruction of certain 
"egi on the conduit system. Engineers’ Department, Spring 

ene. 


Lowesoft.— November 26th. Overhead equipment and 
Poles; cables, &c., for tramways. See Official Notices to- day. 


_ Mansfield.—October 31a, Electric wiring of the Town 
Hall. = from Mr. Hewlett ut the diectridity works. 


Newcastle-upon-Tyne. — November 8th. A triple- 
expansion direct-coupled 3,000-m.p. engine for the Corporation 
tramways station. Mr. A. E. Le Rossignol, general manager and 
engiveer. Deposit for specifications, £3 3s. See Official Notices 
October 17th. 


Pontypridd,—November 22nd. Tramways, permanent 
way, traveller and storage battery. See Official Notices to-day. 


Radcliffe.— November 14th. Steam dynamos ; boilers, 


superheaters and economisera, condenser and pumps: See Official 


Notices ” to-day. 


Salford. — November 12th.  Lead-covered wire. See 
" Official Notices " to day. 


Santiago de Cuba. November 15th. The Municipality 
of Santiago de Cuba is open to receive offers for installing an electric 
lighting system in the town. 


Southampton.— November 18th. (1) Car bodies; (2) 
electrical equipment and trucks. See ''Ofti.ial Notices October 
24th. 


Spain.—November 8th. The municipal authorities of 
Tarrega (Catalonia province) are inviting tenders until November 
8th for the concession for the electric lighting of the town during a 
period of 15 years. Particulars may be obtained from, and tenders 
are to be sent to, El Secretario del Ayuntamiento de Tarrega 
(Catalonia). 


St. Petersburg.—November Ist (14th). The T.C. 
invites tenders for tbe reconstruction of the three town tramway 
lines, hitherto worked by horse traction, with e'ectrical power, and 
the construction of an electric station. The terms of the tender, 
also application forms with particulars, will be sent free at 
once eitber by post or wire. The last date for the production 
of projecta and offers is as above, and applications should be 
addressed : Stadt Amt, St. Petersburg, Russia. 


Sunderland. — November 28tb. Steam dynamo, tbree- 
phate motor-generators and transformers, and switchboards. See 
“ Official Notices October 17th. 


Tien - Tsin. — November 30th. The Municipal 
Secretary at Tien-Tsin is calling for proposals for the lighting of 
the British concessions by electricity. See this column for August 
15th. | 


Warrington. — 12 months’ 


supply of cables, See 
Official Notices ” to-day. | : 


— — 


CLOSED. 


Ashford. — The Electric Lighting of West London 
District Schools, Aabtord, Middlesex, bas been placed in the hands 
of Messrs. Robert Daweon & Co., Ltd., of Stalybridge. The 
installation comprises dynamos, booster, accumulators, awitchboards 
and wiring. 


Cape Coluny.— Messrs. Ferranti, Ltd., of Hollinwood, 
who aré now carrying out many important colonial and foreign 
contracts for electrical power plant, bave just secured the order for 
the suppiy of transformers for the King Williams Town (Cape 
Colony) Electric Light aud Cold Storage Co. 


Leicester, — The Tramways Committee of the T.C. 
have accepted tbe following tenders for material for the electric 
tramways :—North-Eastesn Steel Co., Ltd., Middlesbrough, for 
4,800 tons of raile, and 175 tons of tish plates, for 432,326; Had- 
fiela’s Steel Foundry Co, Ltd., Sbettield, for pointe, crossings, &c., 
aud nir the construction cf lay-oute and special track work, at 
£13,041. 


London.—The London County Council had under con- 
sideration on Tuesday the following tenders received for the supply 
and erection of two electric car-traversers to be uced at the Clapham 
and Balham carsbeds respectively :— 


Dick, Kerr & Co., London (accept. d) és .. £900 
Ransomes & Rapier, Ltd., London af .. 920 
British Thomson-Houston Co., Ltd., Rugby 09004 


C. & A. Musker (1901), Ltd., Liverpool ee 
R. W. Blackwell & Co., Ltd., London ae 85 1.120 i 
T. Green & Son, Ltd., Leeds .. ; 1,400 


Leeds.—The Leeds Industrial Wholesale Co-operativ 
: : ' rative 
Society have decided to instal engines of the Willans Jc for 


direct coupling to dynamos of the British Thomson-Houston Co. '8 
make, in their new power house. 


. Middlesex.— The County Council has accepted the 
following tenders :—GritBths, Ltd., construction of light railways in 
T ttenbam and Wood Green, £78,553; J. G. White & Co Ltd 

lives in Highgate and Fincbley (English rails), £49,831, i i 


Natal.—Thbe Natal Government Railways, Durban, have 
placed the order for the boiler house equipment of 10 stokera and 
. ee 1 0 3 Riu automatic steam regulators and 
complete coal and ash elevating, conveying, aud storage cil 
with Messrs. Ed. Bennis & Co., Ltd., of Bolton adti- Len. Bu 
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Newcastle-on-Tyne. — The Wholesale Co-operative 
Society have decided to instal two 250-UH. p. Willans engines for 
direct coupling to dynamos of the Westinghouse type, for supply- 
ing power to their new mills at Dunston-on-Tyne. 


Spain.—The Westinghouse Electrical Co. have secured 
a contract for two 225-x w. triphase alternators for the central elec- 
tric lighting station at Oria (San Sebastian). : 


Swansea.—The Contract Journal publishes the following 
list of tenders for telephone equipment for the Town Council :— 
Henley's Telegraph Works Co. conduits and manholes, aud 
cables; Armstrong, Addison & Co., Sunderland, creosoted poles ; 
Ballers, Ltd., telephone insulators; T. Aspden & Sous, Blackburn, 
oak arms; Bryden & Middleton, Scotstown, Glasgow, ironwork ; 
Guest, Keen & Nettlefolds, near Birmingham, arms, bolts, &^.; 
F. Smith & Co., copper wire; W. F. Dennis & Co., bronze wire, 
stay wire, and insulated wires; International Electric Co., Ltd., 
Barbican, London, lightning arresters, high-tension guards, &c. ; 
British Insulated Wire Co., batteries; Ericsson-Bell Telephone Co., 
Glasgow, telephone instruments; British Insulated Wire Co., 
switchboards. 


FORTHCOMING EVENTS. 


Friday, October 31st.—At 5 p.m. Physical Society. Meeting at 
the rooms of the Chemical Society, Burlington House. 
Paper on '' The Size of Atoms," by Mr. H. V. Ridout. 
Exhibition of “ Vacuum Calorimeters,” by Prof. H. L. 
Callendar, F.R.S. 

At 8 pm.—Inatitution of Mechanical Engineers, West- 

minster, Extra meeting. Discussion will be con- 
tinued on “Oil Motor Cars of 1902," by Captain C. C. 
Longridge. 

Saturday, November 1st.—At 7 30 p.m. At the St. Bride Founda- 
tion Institute, Bride Lane, Fleet St., EC. Bohemian 
Concert of the Association of Engineers-in-charge. 


The programme for the session has been issued. It includes 
papers as follows:—Mr. C. Harper on Water-Tube Boilers; " 
Mr. W. H. Booth on Smoke Prevention ;" Mr. W. Crawford 
on “ High Speed Engines; " and Mr. W. F. Goodrich on “The 
Economics of Steam Production,” 


Monday, November 3rd.—At 730 p.m. Society of Engineers. 
Meeting at the Royal United Service Institution, 
Whitehall Paper on “ Effect of Segregation on the 
Strength of Steel Rails,” by Mr. Thomas Andrews, 
F.R.8. 

Tuesday, November 4th.—At 8 p.m. Institution of Civil Engi- 
neers. Ordinary meeting. Presidential Address by 
Mr. J. C. Hawksbaw, and presentation of Medals and 
Prizes awarded by the Council. 

Wednesday, November 5th.—At 7.30 p.m. The Institution of Elec- 
trical Engineers (Students’ Section). Meeting. Paper 
to be read on “Steam and Electrical Exhibits at the 
Wolverhampton Exhibition,” by Messrs. H. A. 
Pickett and A. B. Scorer. 

At 8 p.m. Coli Storage and Ice Association meeting at 
the Institution of Mechanical Eogineers. Paper by 
Dr. C. Linde on “The Technical Application of Liquid 
Air." 

Thursday, November 6tb.— At 8.30 p.m. Röntgen Society. Meet- 
ing and Presidential Address. 

At 8 p.m. Civil and Mechanical Engineers’ Society. Meet- 
ing at Caxton Hall, Westminster. Paper on The 
General Engineering Scheme of Garden City,” by E. 
Howard, and Presidential Address. 

At 8 p.m. Chemical Society. Meeting at Burlington 
House. 

Friday, November 7th.—At 7.30 p.m. Faraday Club. Dinner at 
St. Ermin’s Hotel, Mr. J. Swinbarne in the chair. 

Thursday, November 13th.—AÀt 8 p.m. Institution of Electrical 
Engineers. Premium presentation and Presidential 
Address by Mr. J. Swinburne. 


NOTES. 


A U.S. Battleship Iustallation.— An American 
exchange says that the new battleship Connecticut is to be lighted 
throughout by electricity. The electric plant on the ship will consist 
of eight 100-xw. steam-driven generating sets, all of 125 volte at the 
terminale, disposed iu two separate and independent dynamo 
rooms. Six electrically-driven generators will supply current to 
turret turning motors. There will be 1,100 electric fixtures, 
complete, with necessary incandescent lamps aud c:tlete; 10 
enclosed arc lamps located iu engine and fite rooms; six 30-in. 
searchlights mounted on platforms on bridges, with spare parte ; 
two truck lights, with controller and stand complete; electric night 
signalling sete, diving lamps, ventilating sets, desk and bracket 


SN a 


` 


London County Council.—The Highways Committee, 
at a meeting of the Council on 21st inst., presented a report in rela- 
tion to the proposed erection of worksbop buildings adjoining the 
sub-station being built at Clapham in connection with the electrical 
operation of the tramways. On the recommendation of the Com- 
mittee, it was resolved to sanction an expenditure of £3,600 for 


the purpose. The Council adjourned the consideration of recom- 


mendations by the Highways Committee in favour of rescind- 
ing the proposal to seek powers to construct a tramway from 
Battersea Park Road viá Battersea Bridge and Chelsea Embank- 
ment to Buckingham Palace Road, and of applying for powers to 
lay a tramway from Battersea Park Road vid Battersea Bridge to 
a point in Beaufort Street, near King’s Road. Approval was given 
to plaus submitted on behalf of the Central Electric Supply Co. 
for the erection of a building to contain water-softening plant at 
the company's generating station in Grove Road, St. John's Wood. 


The American Electrical Trade Outlook.—In an 
editorial note on the American trade outlook, our contemporary, the 
Electrical World and Engineer, remarks: —' While the home out- 
look, is encouraging, there would be more satisfaction in it if 
the beginnings made of export trade in many branches were not 
nipped in the bud by a prosperity which tempts the manufacturer 
to neglect foreign markets. That this check has been felt is not to 
be denied, and it implies, unfortunately, a certain amount of wasted 
time and effort, with the consequent difficulties of renewing broken 
connections and affiliations. Complaints have reached us from 
parties abroad with whom a start had been made, but who find now 
that they must wait months for spparatus, or that it is not par- 
ticularly cared whether their orders are filled or not. On the 
contrary, we are glad to know that some manufacturers are nursing 
and pushing their foreign trade steadily and persistently, knowing 
how intrinsically valuable it is in increasing the volume of pro- 
duction, and in providing new outlets.” 


Electrical Engineering at the Durham College of 
Science.—A report bas recently been presented to the President 
and Council of the North-East Coast Institution of Engineers and 
Shipbuilders by Mr John Gravell, who represents that body upon 
the Council of the Durbam College of Science, Newcastle-upon- 
Tyne, which describes the work done by the latter educational 
establishment during the past five years Mr. Gravell remarks that 
no branches of applied science have made more marked progress 
than electricity and engineering, and, in consequence, those depart- 
ments of the College have had to be strengthened by the foundation 
of a Lectureship in Electrical Bagineering and of a Demonstrator- 
ship in EKagineering. The electrical work has proved eminently 
successful and highly beneficial to the district—more especially 80 
in the case of the evening students. The demand for tuition in the 
laboratory bas been so great during the current session—no fewer 
than 66 students having been in attendance—that an additional 
eveniug per week has had to be devoted to the requirements of the 
electrical students. The attendance at the lecture classes has been 
upwards of 150. 


Personal.—On Friday last an interesting little ceremony 
was performed when several of the friends of Mr. Dane Sinclair 
foregathered to entertain that gentleman at dinner, and to present 
him with a souvenir of his stay among them in London. Mr. 
Sinclair, as our readers are aware, is now managing the business of 
the British Insulated and Helsby Cables Co, Ltd., at Prescot, and 
the warmth of his greeting on Friday last will probably long remain 
with him in the new field he has chosen for the display of his 
energetic temperament and business acumen. Mr. John Gavey took 
the chair at the dinner, which was held at Prince’s Restaurant, 
Piccadilly, and in a graceful speech alladed to the negotiations in 
which he, on behalf of the Post Oftice, and the guest of the evening, 
on behalf of the National Telephone Co., had engaged for 80 
long. Onevery important testimony to the high qualities of Mr. 
Sinclair was the fact that several of those with whom in days gone 
by he had been in opposition or competition were warmest in their 
enconiums of his keen sense of fairness in all his business transac- 
tions. Mr. Gavey concluded his interesting address by presenting 
Mr. Sinclair, on behalf of the hosts of the evening, with a silver tea 
and coffee service. ` 

Mr. Ed. C. de Segundo notifies that his address in future will be 
267, Dashwood House, New Broad Street, E.C., he having recently 
opened headquarter offices there. 


The Madras Mail says that on October 1st Mr. Ernest Sellon, of 


a firm of electrical engineers in London, arrived in Madras from 
Bombay. He was shown over the works at the power station 
of the tramways company at Ezmore, and was conducted over the 
several sections of the system in Madras, and left for Hyderabad 
(Deccan). Mr. Sellon is on a visit to India with a view to inspect- 
ing electric tramways in the more important cities and towne, and 
is equipped with the latest methods and improvements in this con- 
nection. Mr. Sellon was later to proceed to Burma, and visit 
Mandalay. 


The King of Italy has appointed Signor Marconi to be a Chevalier 
of the Order of Iadustrial Merit. 


Trinity College, Dublin.—The board of Trinity 
College are establishing a new electrical and mechanical engineer- 
ing laboratory, and Mr. Tatlow, B.E., bas been appointed lecturer 
in electrical engineering. His courses wiil commence early in 


November. 

Dinner.—The Faraday Club have arranged for a dinner 
to be held at Bt. Ermin’s Hotel, on Friday, 7th prox., at 7.90. p. m. 
Mr. J. Swinburne will preside. A emoking concert is to follow. 
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Institution of Electrical Engineers.— The first 
meeting of the 1902—1903 Session of the Institution is to be held 
on Thursday, November 13th, at 8 p.m. After the premiums 
awarded for papers read last session have been awarded, Mr. James 
Swinburne, the president, will deliver his inaugural address. 


Efticiency of Direct Current Motors.—The following 
table, which is referred to in our leading columne to-day, is taken 
from Mr. Michael Longridge's report on the insurance and inspection 
of electrical machinery, and well illustrates the high efficiencies now 
obtainable in the smaller sizes of these motors :— 


— 


25 


TESTS ON Four-PoLe SEMI- ENCLOSED Moros. 


Appointment Vacant. An assistant engineer and chief 
clerk at Swindon at £100 each. 


Seeing by Wire.—A correspondent of the Express states 
with apparent sincerity that a new discovery of apparently remark- 
able value was submitted to-day to the French Academy of Sciences. 
It relates to the possibility of seeing the reflection of persons to 
whom one is talking through the telephone." Sufficient for the day 
is the evil thereof. It is quite enough for us to have to Acar their 
reflections, let alone seeing them. 


1 Maker's rating “es - . B.H.P. 15 12 10 10 | 8 | 6 6 6 
2 " „ speed . r.p.m. | 480 770 625 835 830 990 990 950 925 
3 | Electromotive force volts 200 500 500 | 500 500 500 500 500 500 
4 | Guaranteed input ... - dus .. Watts | 22,200 | 12,250 10, 200 8,500 8,500 ; 6,950 5,400 5,400 5,400 
5 | Losses at guaranteed input ascertained by test ,, 2,641 | 1,096 998 : 878 1,010 921 750 730 932 
6 Net power availa! le from guaranteed input „ 19.559 11,154 9.202 7,622 7,490 6,029 | 4,650 4,670 4,468 
7 | Efficiency at guaranteed iuput $n . 088 , 091 ' 090 : 090 0:88 0 87 0 86 0°87 0 83 
8 Duration of trial 8 . . bours 6 | 3 3 3 3 3 d 3 3 
9 Initial temperature di deg. Fah. 50 62 62 67 64 65 67 65 65 
10 Final temperature maguet coils * 120 109 118 110 111 100 92 98 102 
ibi x s armature 5 107 111 118 111 113 102 ! 111 97 102 
12 „ * commutator... — 118 | 18 127 126 115 97 115 126 
13 Resistance of armature, commutator, and | | | 
` brushes hot wee Ohms 097 57 9 1-03 1:08 141 137 142 1 44 
| ANALYSIS OF LOSSES :— 
14 , C?R in field coils ys watts 732 215 215 195 200 150 150 150 150 
15 „ armature and brushes TET 1,197 332 357 284 298 268 151 156 159 
16 | Friction and eddy currents, assumed to be | | 
the same at full as at light load » | 712 549 424 399 512 508 449 424 | 623 
Total, see line 5 „, 2,041 | 1036 998 878 i 1,010 921 750 730 932 


| i 
| 


Electricity in Mines,—It is announced that the Home 
Secretary has appointed a committee to inquiry into the use of 
electricity in mines and the dangers attending it, and to report 
what measures should be adopted in the interests of safety, by the 
establishment of special rules or otherwise. The committee consists 
of Mr. H. H. S. Cunynghame, C.B., Legal Assistant Under-Secretary 
of State for the Home Departmeut (chairman), Mr. Charles 
Fenwick, M.P., Mr. Archibald Hood, past-president of the Mining 
Association of Great Britain, Mr. James Swinburne, president of 
the Institution of Electrical Engineers, and Mr. W. N. Atkinson and 
Mr. H. Stokes, his Majesty’s Inspectorsof Mines. The secretary of 
the committee is Captain A. Desborough, cne of his Majesty's 
Inspectors of Explosivee, War Office. . 


Düsseldorf Exhibition.— Reuter reports that after 
defraying all expenses and erecting a permanent art gallery, tbe 
Diisseldorf Exbibition made a net profit of 1,000,000 marks, which 
will be devoted to public purposes in the Rhine Provinces and 
Westphalia. The Exhibition has been the most successful ever 
held in Germany. 


Municipal Trading.—The Hon. Vicary Gibbs, M.P., a 
member of the Council of the Industrial Freedom League, is to read 
a paper on Municipal Trading " at the annual conference of the 
United Property Owners’ and Ratepayers’ Association of Great 
mem to be held at the Westminster Palace Hotel on November 

th. 


Obituary.—In Welsh circles great consternation was 
caused on Monday by the announcement of tbe death of Mr. 
Archibald Hood, chairman of the South Wales Electrical Power 
Distribution Co. He had only just been in corsultation a day or 
two before with Mr. Graham Harris, the consulting engineer, with 
8 795 to new developments, and was then seemingly in his usual 
ea 


British Enterprise in America.—According to the 


New York correspondent of the Morniny Post, a British syndicate 


proposes to turn to use for industrial manufacture the heavy fall in 
the Putomac River, near Washington, a project which the Americans, 
in their anxiety for European conqueste, have entirely overlooked. 
The syndicate, eays the correspondent, has acquired all the land on 
both sides of the Potomac from Tide Water to Great Falls, which 
section of the river embraces sufficient natural power to supply the 
entire City of Washington with light, heat, and motive power 
Without the consumption of a single pound of coal. Within the 
acquired territory are three separate falls, the first being only five 
miles distant from Capitol Hill. At tbis fall the first plant will be 
erected. In the course of one mile there is a total fall of 60 ft., 
which is held to be sufficient to operate turbine wheels with the 
heaviest dynamos. The plan of development involves a capital of 
£1, 00,000, and the scheme is to be well under way before the end 
of the year. More than 1,000 men will be employed at the beginning, 
and it is the intention of the incorporators to use as far as possible 
only British labour. 


Announcement.—Mr. F.. H. Headley, «f St. Austell, 
has bad to take larger works in order to cope with the increased 
demand for his patent switches and the growth of his contracting 
business, He has accordingly taken a lease of Morcek Mulls, Truro, 
Where his head office and works will be in future. 


THE CENTRAL STATION ENGINEER. 


Mr. W. E. Mirns, of Stamford Electricity Works, has been 
appointed engineer at the Grantham Electricity Works. Mr. 
Milns will still retain his position at Stanford, and Mr. F. B. 
HILLS, of Chelmsford, has been appointed his assistant at Stamford. 

The salary of Mr. H. C. Carrer, chief assistant at Heckmond- 
wike, has been increased by £20 per annum. 

The Barnstaple U.D.C. has appointed Mr. J. W. HADFIELD, now 
acting as assistant electrical engineer to Mr. TRENTHAM at the 
works, to the office of electrical engineer and general manager at 
the electric lighting station at a salary of £180 per annum. 


NEW COMPANIES REGISTERED. 


Hudson & Bowring, Ltd. (75,213) — This company was 
registered on October 24th, with a capital of £2,000 in £1 shares, to acquire 
and carry on the business of manufacturers of and dealers in tramway life- 
guards and accessories and the like now carried on by A. Hudson & J. Bowring, 
trading as Hudson & Bowring,” at 4, Russell Street, Manchester, and to take 
over in particular a patent, No. 2,448, of 1902, known as Hud«on's improved 
automatic life-guard." The first subscribers (each with one share) &re:—A. 
Hudson, 1%, Balmoral Street, Belle Vue, Manchester, tramway life-guard 
manufacturer; J. Bowring, 30, Claud Street, Crumpsall, Manchester, tramway 
life-guard manufacturer; L. H. Green. 8, Seymour Road, Ccumpsall, Manchester, 
clerk ; J. A. Keen, 6, Borth Avenue, Withingtor, Manchester. manager; C. H, 
Turner, 17, Church Road, Choriton-cum-Hardy, cashier; W. Crossley, 115, 
Ellesmere Street, Moorside, Swinton, clerk: and F. Warburton, 12, Halliwell 
Lane, Cheetham, Manchester, clerk. No initial public issue. The number of 
directors is not to be less than three nor more than five; the first are A. Hudson, 
J. Bowring, C. H. Goode, W. J. Randall and R. Campbell; qualification, 25 
shares, Registered office, 1, St. James's Square, Manchester. 


Excelsior Fibre Co., Ltd (75,176).— This company was 
registered on October 21st, with a capital of £10,000 in £5 shares, to carry on 
the business of manufacturers of paper, fibre, and fibrous substances for 
belting, packing, blocks, tubes, rods, roving and woft cans, pails, handles, dust 
bins, water pails, pans and other articles, or tor electrical insulation or other 
purpores, and to manufacture and deal in such articles as aloresaid, including 
ull wood, iron, metal and other work required for the same. The first sub- 
scribes (each with 10 shares) are :-W. H. Baron, Dale Bank, Bacup, cashier; 
C. A. Greehalgh, Rose Hill, Bacup, dental surgeon; J. Hargreaves, Weir 
Terrace, Bacup, contractor; J, J. Smithies, Broomfield, Deeplish, Rochdale, 
iron merchant; J. W. Sutcliffe, Market Street, Bacup, joiner; A. W. Aked, Fir 
Trees, Bacup, chartered accountant; and R. E. Cross, 54, Deeplish Road, 
Rochda e, architect. No initial public i-sue. The first directors are W. H, 


Baron, C. A. Greehalgh, J. Hargreaves, J. J. Sinithies, and J. W. Sutcliffe ; 


qualification, 50 shares. Registered office, G. een End Works, Bacup. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


C. & A. Musker (1901), Ltd. (70,573), hydraulic and electrical 
engineers.— Issue on October 9th of £5,000 debentures, part of a series created 
July 5th, 1901, to secure £50,000, charged on the company's undertaking and 
property, present and future, including uncalled capital. ~Date of trust derd: 
July 8th, 1901. Trustees; The L«w Guara: tee and Trust Society, Ltd. Total 
amount prev.ously issued o! same series: 426,300. 
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T. C. Welding & Co., Ltd. (70,309), manufacturers of electric ` 


fittings, &c.—Iaaue on October 9th of £100 debentures, part of a series created 
October 2nd, 1902, to secure £500. charged on the company's undertaking and 
property, present and future, including unpaid capital. No trustees. No 
previous issue of same series. 


Electric Lighting. Boards, Ltd. (61,543*.—1Issue on September 


80th of £300 debentures, part of & series created June 5th, 1902, to secure 


£20,000, constituting a first ani floating charge on the company's under.aking 
and property, present and future, including uncalled capital. Trustee: Gen. 
8. J. Nicholson, Total amount previously is-ued of same series: £19,000. 


Woking Electric Supply Co., Ltd.—Issue on Septemb:r 24th 
of £500 debentures (10 of £50 each). part of a series created November ?nd, 
1899, to secure a total sum of £25,000, charged on the company's undertaking 
and property, present and future, including uncalled capital. Tbe company 
may not create any mortgage or charge in priority to these debentures. No 
trustees. Total amount previously issued of same series: £18,174). 


Bastian Meter Co., Ltd. (originally named Penny-in-the- 
Slot” Electric Supply Syndicate, Ltd.).—Issue on Octob-r 3rd of £500 deben- 
tures (10 of £50 each), part of & series created by re-olutions of April 2¢nd, May 
29rd, and June 10th, 1901, to secure a total sum of £6,000 Property charged: 
Land at Kentish Town and the m:ssuaze and buildings erected thereon, known 
as 24, Bartholomew Villas, and all other assets of the company, present and 
future, including uncalled capital. Date of trust deed: December 30th, 1901 
Trustees: H. A. Saunders, Chesterfleld, and D. J. Cowles, Manor House, 
Felixstowe. Total amount pieviously issued of same series: £4,050. 


Electric Ozone Syndicate, Ltd.—Issue on September 20th of 
£600 debentures, and on October 7th of £200 debentures, part of a series created 
Octob r 16th, 1901, to secure a total sum of 46 000, charged on the company's 
undertaking and property, present and future, including uncalled capital, No 
trust deed. Total amount previously issued of same series: £4,600, 


St. Helens Cable Co., Ltd. (62,741). —Issue on October znd of 
410. 00 second debentures (20 of £500 each), part of a series—unlimited in 
amcnnt, Date of resolution authorising present issue: September 29th, 1902. 
Property charged: The company’s undertaking and property, present and 
future, including uncalled capital. Holders: W. W. Pilkington, 8t. Helens 
(£5.00)); and J. Beecham, St. Helens (45.000). No trust deed. Total amount 
previously issued of same series: £121,000. 


Messrs, Rowland Barnett & Co., Ltd. (40,774).— Electrical 
and mechanical engineers, electricians, Ke. A debenture dated October 14th, 
1902. to secure £..00 and 5 per cent. interest, charged on the company’s under- 
taking and property, present and future, has been registered. Holders: H. N. 
Middleton and G. Fenwick, bankers, of Newcastle-on-Tyne. 


Western Electric Railways Development Co., Ltd. (74,733). 
Issue on October 20th of £10,000 debentures (100 of £1,000 each), part of a 
series created the same date to secure 3 total sum of £1.600. Property 
charged: The companys undertaking and property, present and future, in- 
cluding uncalled capital. No trust deed. 


South Lancashire Electric Tractiou and Power Co., Ltd. 
(67,974).—A trust deed dated January 28th, 1901, securing £750,000 debenture 
stock created by resolution dated November 30th, 1900, has been register: d. 
The deed specifically charges the company's thares in tLe South Lancashire 
Tramways Co., and the Lancashire Light Railways Co, Ltd.; also (as a floating 
security) the other assets of the company, present and future, including un- 
called capital, The company also covenants to assure to the trustees and 
charges any after-acquired lands or hereditaments, Trustees: Sir W. B. 
Forwood, Bromborough Hall, Ches.; and W. S. Barrett, J.P., Abbottsgate, 
Huyton, Lancashire. 


T. Emlyn Jones, Ltd. (72,526).—1ronmongers, electricians 
and engineers.—-Issue on October 17th of £2,000 debentures, part of a series 
created same date to secure £4,000, charged on the compauy's undertaking 


and property, present a.d future, including uncalled capital (if any). NO 


trustees. 


United Kingdom Tramway, Light Railway and Electrical 
Syndicate. Ltd. (62,237.)—A mortgage. dated October 20th, 1902, stamped to 
cover £3,800, created to secure liabilities now or hereafter incurred by mori- 

agees on behalf of syndicate, includi: g £300 advanced, has been regi-tered, 
Property charged: 48. 6d. per share uncalled on 6,630 shares, and ail Parlia- 
mentary deposits, moneys, riehts and general property except unca!led capital 
and except chattels within the meaning of the Bills of Sale Acts, Mortgagees: 
Major H. Tulloch and J. Parnell. 


Middleton Electric Traction Co., Ltd. (63,935.)- A trust 
deed, dated October 16th, 1903, to secure £50,000 debenture stock, bas been 
registered. Property charged: the company's assets, present and {ut ire. 
Trustees: the Electric and General Invest:nent Co, Ltd, 1—2, Greas Win- 
chester Street, E.C. 


CITY NOTES. 


Western Telegraph Co., Ltd. 


Ter report of the directors for the half-year ended June 30th, 
1902, read as follows :— 


Tbe revenue for this period amounted to £219,250 0s 8d. and the working 
expenses to 482,468 3s. 6d. After providing £12,677 48. Od. for debenture 
interest and sinking fuud, and £4,119 16s. 6d. for income-tax, there remains a 
balance of £113,993 16s. Bd.; to this is added the sum of £5,581 Is. 6d. brought 
forward from December Bist last. making a total of £119,524 18e. 2d. A 
quarterly interim dividend, amounting to £31,189 108. Od., has been paid, 
£80,000 transferred to the General Reserve Fund, and £3,000 to the Main- 
tenance Nh'ps’ Reserve Fund. Tue directors now recommend the declaration 
of a final dividene of 8s. per share, making, with the interim dividends, a total 
dividend of 6 per cent. for tbe year, and also the payment of a bonus of 2s. per 
share, both free of income-tax, which together will amount to £51,982 10s. Od., 
leaving a balance of £4,952 18s. 2d. to be carried forward, 


Sır Joan Worre Barry, K. C. B. (chairman), presided on Wednes- 
day morning at River Plate House over the fifty-eighth ordinary 
general meeting of the above company, and, in moving the adoption 
of the report, tirst referred to the retirement of Mr. W. 8. Andrews 
from the chairmanship of the company. The board had accepted the 


retirement with great reluctance, but it was gratifying to think that 
Mr. Andrews would still retain bis seat on the board, and they 
would have the benefit of his experience and advice. There was 
nothing very startling in the report, but it was, on the whole, satis- 
factory as showing that the business was going on in a proper 
manner, and perbaps it was better to bave a report which con- 
tained nothing of a etartling character. At the same time they 
would have noticed that the whole «f the report was not altogether 
so satisfactory as it had been on former occasions. There wasa 
decrease in the message receipts of nearly £16,800. On the other 
side of the account the dividends on investments had been increased 
by £1,500, and tbere was a net decrease of receipts of £15,600. 
There was not a net decrease of returns because they happeued to 
have had a considerable decrease in the expenditure. The reason 
of the decrease in the message receipts was that they were still 
working under some of the adverse conditions which prevailed when 
the shareholders last met. "The tariff had been considerably re- 
duced, and, in comparison with the corresponding period of last 
year, was lower. That diminution of tariff accounted for something 
like a third of the decrease in message rceipts. I6 was, how- 
ever, & satisfactory thing to know that althougu tbe decrease had 
taken place, there were evident signs of an increase 
in the bulk of the traffic transmitted which would, 
he thought, before long go far towards recouping the decrease in the 
tariff. General business in South Africa was still on a smaller scale 
than in 1900 and in the early part of 1901, and the company, like 
all commercial enterpri-es, felt the effect of buoyant or nou-buoyant 
business as soon as anybody. Another reason for the dimiuuiion 
was that the Brazilian rate of exchange had been almost stationary, 
although that meant fewer messages to Europe, still it wa$ really 
a satisfactory featuie, for it showed there was a more permanent 
state of affairs in Brazil which would teud to a larger commercial 
prosperity. With regard to the expenditure in London, there had 
been a slight increase of £275, and in other places there had been 
8 X increases and six decreases. At the stations there were seven 
iems showing increases, the largest being the cost of the main- 
tenance of landlines and «lectrical apparatus. They had 10 accounts 
showing decreases, the principal ore being travelling expenses of 
Staff, &c. On tne whole, at the stations there was au increase of 
about £500. The repairs to cables and maintenance of ships 
amounted to £17,486, as against £42,000 in the December half, being 
a decrease of the very considerable sum of £24,600. Of this de- 
crease £9,000 was because they had had fewer chartered steamers, 
and about £13,000 was owiug to less cable being expended in 
repairs. He felt bound, however, to say that he felt that the debit for 


cables was abnormally low for the Lalf-year, and must uct be con- - 


sidered as their regular liability. Iu the other expenses there was 
an increase of about £1,600 for the use of patents sud maintenance 
of electrical instruments, &c. Tre board wished to use for the 
benefit of the public any patent or improvement which would give 
greater certainty and greater speed aud produce better results, for 
they felt tnat whatever was good fur the customers was good for 
the shareholders. They had also spent £2,400 on the instal- 
ment of electric light at their three principal stations. The 
expenses of the removal of the head office—£1,z50—was an item 
not likely to occur again. The net result of the whole of these 
matters was that there was a decrease in the working expenses of 
£18,500, and after providing for debenture interest and sivking 
fund and income-tax, there remained a balance of £113,993, to 
which had to be added £5,531 from last December, making a total 
of £119,524. The quarterly interim dividend bad been paid, and 
£30,000 transferred to general reserve, and £2,0U0 to the mainte- 
nance of ships reserve fund ‘They recommended the declaration 
of a Goal dividend of 38 per share, making, with the interim divi- 
dends, a total dividend of 6 per cent. for the year, and also the 
payment of a bonus of 28. per sbare, which would leave a balance 
of £4,352 to be carried forward. With regard to wireless tele- 
graphy, they had installed this at Porthcurno. The object was to 
allow the company to experiment for itself as to the possibilities 
of wireless telegraphy, and also to enable them to iatercept their 
ships on their homeward journey if they were wanted to return to 
make repairs in the Bay of Biscay and other places, and so save 
time and coal. They believed that, uuder certain conditions of the 
atmosphere, it would be possible to communicate with ships 80 or 
100 miles away. The system adopted was that of Maskelyne's, 
which followed the general line of Marconi's, but was claimed to be 
an improvement in several respects. Their ships had not yet been 
fitted, but incidentally they had received various messages at 
Portheurno, evidently not intended for tbem. ‘The record was 
somewhat interesting, and occasionally somewhat amusing. So far 
as the commercial value of wireless telegraphy was concerned, the 
experience gained clearly indicated, so far as they could judge, that 
it was not likely to be a rival to cable enterprises. 


Bir J. DENISON PENDER seconded the motion, and the report was 
adopted. 


Norwich Electrie Tramways Co. 


Tur sixth annual meeting was held in London on October 21st. The 
report presented (fur a copy of which we are indebted to an 
Ipswich newspaper), stated that the gross earnings of the company 
durivg the 11 mouths ended July, 1902, amounted to £29,897, and 
the working expenses to £21,971, leaving a gross profit of 48, 525. 
To that amount should be added £704, brought forward from last 
year, and £48 interest on loans, which made a total of £9,278. 
Deducting from that the sum of £2,640, being 4 per cent. interest on 
the company's outstanding mortgage debentures to June 30th, 1903, 
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there remains a profit of £6,638. The directors recommended the 
payment of a dividend of 2 per cent. on the company’s shares, 
which would absorb £4,840; leaving 974 to be placed to the reserve 
account, and £824 to be carried forward to next year. The unsatis- 
factory earnings of the tramways for the part year were to be 
ac ounted for by the urf.vourable weather during the entire spring 
and early summer, and by the condition of the City of Norwich, 
which was suffering from financial depression, caused partly by the 
war and partly by bad business. Although the gross receipts were 
lower by £2,516 than those for the same period last year, the 
working expenses were higher by £966. It was satisfactory to find 
that the average ccst per car-mile, which last year amounted to 
591d, had been reduced to 5°51d., and that compared favourably 
with the other tramways in England. The average receipts per 
car-mile were 7°71d., and the number of car miles run was 930,678, 
the number of passengers carried being 6,383,391.— The report was 


adopted. 


Monte Video Telephone Co. 


Tne report for the year ended July 31st last, presented at the 
meeting held on the 30th inst., shows a net profit of £11,142, after 
providing for all working expentes in Monte Video and London. 
To this amount should be added the sum of £1,064 brought forward 
from last year, leaving an available balance of & 12,206. From 
this zum the directors propose to transfer £5,000 to reserve fund, 
and they recommend that, after payment of the full dividend at 
the rate of 5 per cent. per sunum upon the preference shares, a 
dividend at the rate of 23 per cent. per annum be paid upon the 
ordinary shares and that the balance of £1,064 be carried forward. 


Cuba Submarine Telegraph Co., Ltd. 


Mn. CHARLES W, PABISH, who presided at the meeting of this com- 
pany on October 22nd, said that the traffic receipts for the six 
months were £12,784, as compared with £9,981 in the corresponding 
period of 1901, or an increase of £2,303 ; but the comparative state- 
ment of trafic showed that £1,662 of that increase was earned in 
th? month of May, when the terrible disasters befell Martinique 
and St. Vincent, which caused euch a loss of life and property. As 
was to be expected Press messages were then exceedingly large. 
The item of £1,892 interest and dividends on investments and 
deposits was rather less than last year, but taking the traffic 
re eipts and that item together, thy had earned £14,082, against 
£12,007 in 1901, or an increase of £2,675, which be thought on the 
whole ra'isfactory. Tae expendi:ure had been £5,788 this half 
year as compared with £5,519 in the eame period of 1901. Taking 
thé difference into account, they had earned £8,894 net profit ia the 
first half of 1902, as compared with £6,488 in the corresponding 
period. From the profits they bad been able to place £2,752 to 
reserve, and the preference dividend at the rate of 10 per cent 
required 43,000, and they recommended a dividend on the 
ordinary shares at the rate of 4 per cent. per annum. They 
would then carry forward £4,532, as compared with £4,590. 
In examining their expenditure they would ba struck with 
the singularly little difference between the two half jeare. 
hy had. written. off rather more under the head of deprecia- 
tivi of stores and cable stock which was naturally a varyirg 
iem. When he last addressed them he stated that the item of the 
cost of repairing the Cape Cruz —Santiago cable was from £6,000 to 
£1,000, but the aczual cost was £5,752, which had been paid out of 
tie reserve fund. He was glad they had been able to replace 
£2,752 of the amount from the profits of the half-year. Those who 
wee old shareholders knew tnat they attached the greatest im- 
)-tlance to keeping up their reserve fund as much as possible, con- 
scering that each year their cables were growing older and the 
terms of taeir concesso:s were ranning out. The reserve fund 
now stood at £129,000 as against £132,000 of June 30th, 1901. The 
11000 having gone towards the cost of the Cape Cruz—Santiago 
cable. They would s!so notice that £8,174 wbich they claimed 
ftom the United States Goverament for damage done to their 
rables during the war was still unsettled. The Foreign Office had 
again communicated with the British Ambassador on the matter, 
and the board continued to hope that Cong. ess would 1ecogni:e 
their claim in a frieudly ma ner. He must say, however, that the 
b irl were very much annoyed that they had been unable to get 
that money, On May 20th the American Government handed over 
the Island of Cuba to the New Government, and since then the 
administration of the island had been in the hands of the local 
Government. Their legal representatives at Havana had been 
lustracted to apply for the subsidy due for the coast cables since 
January, 1899, and they trusted that the amount would be paid. 
As regarded their lawsuit with the West India and Panama Co. 
they would see that the House of Lords dismissed the appeal of 
their opponents with costs and confirmed the judgment of Mr. 
Justice Farwell. It had been a lung and tiresome case, and he 
tok that opportunity of complimenting and thanking their 
SAN Mr. Scott, for the intelligent manner in which he col- 
ccled the mass of evidence which had arisen from time to time 
s the foundation of their company 30 years ago. He felt that 
i Soott had very largely assisted their legal advisers to form an 
da ciation of the wording of the original contrac's which led to 
^ dispute. ‘They were now adjustiog with the West India and 
TOR Co. the accounts for the past four and a half years on the 
Asis of the judgment given in their favour, and the next half 
J'a'à account would include the amount they would receive in 


settlement of their claim. - In conclusion, the chairwan referred to 
the unfortunate state of the sugar industry which had caused great 
depression in the Island of Cuba, but said there seemed some signs 
of improvement, and if the United States would relieve the situa- 
tion as was expected by a reduction of the import duty on cane 
sugar, there might before long be a general revival of business, and 
he hoped that would bring increased traffic to their line. 
Mr. GEonam Kerra seconded the motion, which was adopted. 


The British Ihomson-Houston Co., Ltd. 


Tue directors’ report submitted to, nad passed by, the meeting 


held on Thursday, October 23rd, reads :— 

Directors :—W, A. McArthur, Esq., M.P. (chairman); Gen. Eugene Griffin 
(vice-chairman); C. Burrell, Esq. ; E. A. Carolan, Esq.; C. A. Coffin, Esq. ; 
G. Franklin, Esq.; S. Kocherthaler, Esq.; H. C. Levis, Esq. (managing dirco- 
tor); J. F. Nauheim, Esq.: E. W. Rice, Jr., Esq. ; O. H. Smith, Esq.; E. Thur- 
nauer, Esq. ; and tir Thos. R. Thompson, Bart. 

Works at Hugby.— The works, as originally planned, were completed during 
the year. An additional building for stores, and manufacturing purposes is 
now approaching completion, and will add greatly to the capacity of the 
works, though it is probable that a further increa-e will be required ia the 
near future. The company is now employing at Rugby a considerable number 
of hangs, and a large awount of work is in progress. 

Great Northern and City Railway —The contract for all of the electrical 
apparatus in connection with his und-rtaki..g was some time since awarded to 
the company. The wok has progressed rapidly, and the installation is 
approaching completion. 

Hamilton, Motherwell and Wi-haw Tramwaya.--The work in connection with 
this enterprise is well under way, and your directors believe it will provea 
profitable undertaking fo- the company. 

Chatham and District Light Ruilway.- The work under this contract has been 
completed. The line was open for traftic on June 17th last, and so far has given 
8&ti- factory results. 

Other enterprises, —Y our direc ors believe the company bas good value in the 
other enterprises in which it has investments, and are su. isfled with their con- 
ditions and prospects. 

The profits, after deducting general a1 d technical expenses, discounts and 
interest, amount to £60,587 18s. 10d., of which sum £31,275 10s. 4d. has been 
applied as shown in the profit and loss account. The profit and loss account 
has been necessarily affected by the expenditure on the Rugby works of con- 
siderable sums, on which it has not yet been possible to earn profits. The 
availab'e balance ufter adding thereto the sum of 41, 157 7s. 7d. brought forward 
March 31st, 1901, is £30,469 163. 1d., which the directors recommend be distri- 
buted a; follows: - 

43,650 15 7 todividend » ccrued June 30tb, 1902, on £400,000 4 per cent. 
7 cumulative preference shares in respect of which 
£300,0. 0 has been called and paid trom time to time. 
20,000 0 0 todividend st the rate of 4 per cent. per annum for 15 
months on £460,L00 ordinary shares fully paid. 
9,0.0 8 0 to reserve, being 5 pe: cent. of £60,587 188. 10d. 
8,7e9 12 6 to profit and loss new account. 


£30,169 16 1 


The directors recommend that the dividend en the ordinary shares be paid 
on October 24th next. The hall-yearly dividend calculated to August 
bth last, at the rate of 4 per cent. per aunum on the cumulative preference 
shares as call: d and paid from time to time will also be paid on October 24th, 
and in futu e half-year.y on February 6th und August 5th in each year. Ia con- 
sequence of cbanges in the proprietary of ti.e company tbere have been changes 
in the composition of the board. Six of your directors, viz.: -Messrs. E. A. 
Lazarus, W. J. Clark, J. Hamspohn, I. Loewe, Dr. J. T. Merz, and A. R. 
Monks, have resigned their seats on the board, and four of the vacancies thus 
created have been filled by Messrs. E. A. Carolan, S. Kocherthaler, H. C. Levis, 
and O. H. Smith. Messrs. G. Franklin, J. F. Nauheim, E. Thurnauer, and Sir 
Thomas R. Thomp-on, Bart., are the directors who retire by rotation, and are 
eligible for re-election. The auditors, Messrs. Price, Waterhouse & Co., retire 


and are eligible for re-election. 


' — Brockie-Pell Are Lamp, Ltd. 


THE second annual report of the directors, to be presented at the 
meeting to be held at 60, Worship Street, E.C., on Wednesday, 
November 5th, at 12.30 p.m., reads as follows :— 


The directors have pleasure in submitting herewith the profit and loss account 
and balance sheet forthe year ending June 30th, 1902. This shows that atter 
writing off £6290s. 4d. depreciation on plant, machinery and tools, &c. (against 
£435 178. 11d. written off in the previous year), there remains a net profit on the 

ear's trading of £2,232 lis. ‘This added to the amount brought forward from 
ast year makes a total of £4698 28. 7d. for disposal. Out of this sum the 
directors propose to write off the remainder of the reconstruction expenses, 
£444 10: , and recommend the payment of a dividend of 3 per cent., amounting 
to £2,392 10s. 7d., thus leaving a bal.nce of £1,961 2s. to be carried forward. 
The company's business has shown a considerable increase during the year, the 
sales of lanıps ald accessories being 40 per cent. in excess of those for the 
preceding period. On the other hand, owing to severe competition on the part 
of »ival manufacturers, the prices obtained bavenot been so favourahle, and the 
profits have therefore been smaller in proportion. In o.der to meet this com- 
petition the directors have now introduced & chesper form of their standard 
lamps, which is enablirg them to secure profitable orders which they have 
hitherto been unable to obtain on account of price. The contract for the light- 
ing of the Glasgow Exhibition has been satisfactorily comi leted, and & large 
number of lamps emplo,ed therein have been sold. ‘Ihe directors have also 
undertaken the Jighiing of the present Exhibition at Wolverhampton, and 350 
of the company's lamps are new in use for that purjose. Among other 
important orders which have been executed during the year may be mentioned 
those for lamps for street and taamway lighting in Westminster, Edinburgh, 
Btirling, Manchester, Salford, and Bournemouth. Since ihe conclusion of the 
war se veral important orders have been received from South Africa, and there 
is every reason to expect as:eady development of this branch of the company's 
business. The remaining 1s. per share has been called, and duly paid up, in 
accordance with the notification contained in last year's report, and has enabled 
the directors to pay off the mortgage debenture of £2,000. In accordance with 
the Articles of Association, the Hon. R. Brongham retires, and being eligible 
offers himself for re-election. The auditore, Messra. Mellois, Basden & Co., 
also retire, and being eligible, offer themselves for re-election. 


Cape Electric Tramways, ‘Ltd, 


THE report for the year ended June 30th last, to be presented at 
the meeting on the 12th prox., states that the protit and loss 
account on the 12 months’ working, after provision for debenture 
interest and redemption of debentures, shows & net balance tocredit 
of £51,948, which, added to the balance of £15,341 brought for- 
ward, makes a gross total profit of £96,840. From this sum the 
directors have paid to the shareholders 16 per cent. upon their 
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capital, represented by three interim dividends. The directors have 
also placed to the credit of the reserve fund £8,000. "These several 
sums aggregate a gross total of £80,800, and leave £16,040 to be 
carried forward. From this sum, however, provision has to be made 
for the remuneration of directors and auditors. A sum of £40,000 
23 per cent. Consols has been purchased at a cost of £37,841 from 
the special reserve fund of £56,000. "The report for the year ended 
June, 1901, showed a very gratifying increase in the business over 
previous years, and this increase of traffic has still further 
developed, both in Cape Town and Port Elizabeth, during the past 
year. After many unavoidable, though vexatious delays, owing to 
the abnormal condition of business in Cape Town, the enlargement 
of the power station, the erection of additional engine and boilers, 
the enlargement of the car-shed neceseary for the additional cars 
(now added to the rolling stock in Cape Town? bave all approached 
final completion, and already some cf the new cars are in active 
operation. The extension from Port Elizabeth to Humewood, 
referred to in the last report submitted, has now been com- 
pleted, and will be opened for traffic during the month. 
The Bill for the electritication of the Sea Point Railway, after 
having been drafted for submisrion to Parliament, was afterwards 
withdrawn owing to the opposition of the municipality of Cape 
Town, which endeavoured to embody certain clauses which, with 
eve'y desire to meet that body, it was impossible for the board to 
accept. The appeal which was lodged before the Privy Council by 
the Eastern Telegraph Co. against the decision given in the com- 
pany’s favour by the Supreme Court in Cape Town, in the question 
of the suit brought against the company by the Telegraph Company 
claiming damages for £50,000 alleged to have been caused to their 
cable service by the working of the tramways, was heard on April 
18th last, and unanimously given ia the company’s favour. This 
decision has finally put an end to prolonged litigation, and may be 
regarded as of the greatest importance as being likely to form a 
precedent for the settlement of future litigation of an analogous 
character, The extension to the Cape Town docks has not yet been 
put in hand owing to further disagreements which have arisen 
between the Cape Town Municipality and the Harbour Board, 
without whose joint co-operation, together with that of the Cape 
Government Railway, the line cannot be constructed. On January 
25th last the directors authorised an issue of a further 40,000 ordi- 
nary shares of the company at 37s. 6d. per share, being at a premium 
of 17s. 6d. per share. This issue, as in the case cf the previous one, 
was made to the shareholders pro rata to their holding. 


Prospectus.— The list closed yesterday in an isane of 
19,500 £5 preference sbares (6 per cent.) in the Burmab Electric 
Tramways and Lighting Co, Ltd., for which Messrs. Kincaid, 
Waller, Manville & Dawson are the engineers. The company is to 
carry into effect a Mandalay electric tram ways concession for 7 miles 
of double line, and perhaps later on electric lighting powers as well. 
The only public conveyances at present available are gharries or 
cabs which are said to earn from £40, 00 to £50,000 per ant um. 
The electric lines have to be completed by December, 1904. The 
concession is held by the Burmah Electric Works Syndicate, whose 
shares are owned by the Burmah Tramways Construction Co., the 
promoters of the present company. The new company will pay the 
Construction Co. £100,000 in cash and 20,000 fully paid ordinary 
shares of £5 each, and will take over the tramways in full working 
order. Messrs. Dick, Kerr & Co. are to carry out the work. Tke 
preference shares are now offered on behalf of the Construction Co. 
The company's offices are at Worcester House, Walbrook, E.C. 


Bath Electric Tramways Co.—Sir Vincent Caillard 
presiding at the statutory meeting held at 78, St. Helen’s Place, 
E.C., ou 21st inst., said that they bad been slightly delayed in 
making a start with the work of conetrrction, but everything was 
now practically ready to commence. It was really in the public 
interest that they had delayed starting the permanent way, but the 
steel rails were being re lled, and should be delivered within a few 
days. To complete the works additional capital would be required, 
and it was possible, as the public did not to any great extent respond 
to the invitation to apply for shares, that more debentures might be 
issued than was at first contemplated. 


Stock Exchange Notices.—Applications have been made 
to the Committee to appoint a peeing! settling day in, and to grant 
a quotation to— British Insulated Wire Co., Ltd., further issue of 
£250,000 44 per cent. first mortgage debenture etock. British 
'l'homson-Houston Co., Ltd., £200,000 44 per cent. first mortgage 
debenture stock. Bromley (Kent) Electric Light and Power Co., 
Ltd., £50,000 44 per cent. first debenture stock. The Committee 
has ordered the undermentioned security to be quoted in the Official 
List :—Colombo Electric Tramwaysand Lighting Co., Ltd., £120,000 
5 per cent. first mortgage debenture s*ock. 


Newcastle Electric Supply Co.—A few weeks ago this 
company issued 20,000 new ordinary £5 shares and 20,000 new pre- 
ference £5 shares, making a total increase in capital of £200,000. The 
whole cf this amount was not fully taken up by the shareholders, 
and they bave the option of making à further application for the 
remainder until to-day. 


Callender's Cable and Construction Co.— The direc- 
tora have resolved to pay on November 1st an interim dividend of 
5s. per share to the holders of ordinary shares Nos. 1 to 30,000 and 
Nos. 40,001 to 45,000. 


Castner-Kellner Alkali Co.—The directors have de- 
clared an interim dividend at the rate of 6 per cent. per annum for 
the six months ended September 30th last. 


At present there is none. 


STOCKS AND SHARES. 


Wednesday Evening. 

TALK of dearer money is the latest bugbear started in the Stock 
Exchange, and although it is somewhat difficult to see what definite 
grounds there can be for the apprehension, it has entered into the 
current factors which make the markets. Towards the end of the 
year it is, of course, quite usual for rates to harden slightly in 
Lombard Street, if only by reason of the window-dressing beloved 
by banks and other financial institutions at the turn of every six 
months. But the present 4 per cent. Bank Rate is admittedly 
ineffective, and while there is little chance of a reduction on this 
side of the New Year, there is, on the other hand, no present 
prospect of a further rise taking place. 

Consols keep dull under these circumstances, and the faint rpurt 
which occurred at the end of last week was rapidly neutralised by 
heavy sales of stock. Still, the markets with which we have to 
deal are in a healthy condition, and again the rises out-number the 
declines. Paramount amongst the changes stauds out a dramatic 
jump in Commercial Cable stock, and the excitement in regard to 
London's subterranean communication is giving rise to a series 
of sharp fluctuations in the stocks of existing Tubes.“ The elec- 
trical supply list is steady, without important variation, and in 
miscellaneous issues there is a recision to resord in both classes of 
British Electric Traction shares. | 

With the prospect of the London County Council becoming a 
competitor in the ranks of electric railways, there has come a shake 
out in both District and Metropolitan stocks, from the idea that if 
the L.C.C. obtains power for running a system beneath the 
Embankment, the business of the two other companies will be 
severely trenched upon. Districts at 37] and Metropolitan at 82] 
show falls of 12 and 1 respectively. Central London is unaffected 
by the latest proposals, And the company’s securities are hard at their 
enhanced values. City and South London rose a point upon the 
traffic of the Royal Progress week. The final call of £2 per share 
is being made upon the Preference and the Ordinary shares -of the 
Baker Street and Waterloo Railway. This will make them £10 
paid, and possibly some sort of market may be started in the shares. 
It is stated that Bills are being prepared 
for Parliament for the construction of mono-rail lines from London 
to Brighton and Dover, and already particulars of the Brighton 
Electric Railway (Preliminary) Syndicate are being widely cireu- 
lated. i 

Prospectuses are beginning to make their appearance more 
rapidly, and amongst the latest appellants for capital is the Burmab 
Electric Tramways and Lighting Co., Ltd. Some 19,000 6 per cent. 
Preference shares of £5 each are offered, the Construction Co. 
guaranteeing the dividend on the shares now offered until December 
6th, 1904. A study of the prospectus makes it clear that the cor- 
cern is more or less of an experimental nature, and while it appears 
respectable enough, the shares hardly hold out any great attraction 
to the average investor. 

Eighteen points rise in Commercial Cable scunds more sen- 
sational than it really is, for the price bas been marked up with 
scarcely any stock changing hands, There is much more busines 
doing in Anglo-American Telegraph issues, all of which show sab- 
stantial improvements on the week, the Preferred stock being 
particularly in request, although the Deferred ie also being largely 
bought by the speculatively-inclined. It is thought that the com- 
pany will be able to make up the Preferred dividend in full next 
quarter. Great Northern and Telegraph shares have weakened 3 
trifle, while West African Telegraphs display a 10s. fall, on account 
of the exceeding slackness prevailing in the Jungle market. 

The demand for City of London Electric Lighting issues bas 
manifested itself in the Preference shares this week, and a rise of 
J is the result. South Londons are also harder, but these improve- 
ments find counteraction in declines of j in St. James's and ¿in 
Edmundson's Beyond a local demand in the North for New 
castle-on-Tyne Electric Lighting shares, there is not much doirg 


amongst provincial descriptions. The Newcastle Co. is making 4 
fresh issue of shares. 
British Electric Traction shares, as mentioned in the 1 
ductory paragraph, are rather easier on a few selling orders, but ue 
excellent report of the Calcutta Tramways sent in buyers of yos 
shares, and the Ordinary are 74, the Preference being 4i. ath 
Debenture stock changed hands a day or two ago at 107. 1 at 
Electric Tramways (W.A.) 5 per cent Debenture has been sol de 
1023 this week. Anglo-Argenting Trams are 43, and the Deben 
stock 1271. ME " 
Brockie-Pell Arc Lamp shareholders are to receive a3 per o of 
dividend, which is at all eventa vetter than nothing; the 5 
the shares is nominally about 5s. 6d., but there is. ed 
market in them. Castner-Kellner at i show no change, sud 


trolytic Alkali are 3 lower than Castners. General Electric Deben- 


ture has dropped a point. The telephone market is uninteresting, 
and shows no fluctuation on the week. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


i ; ? 
! l | Business done 


Stock . NE. 
Present TANIK or | Dividends for the last Closing Closing week ended 
Issue. | NAME. Share.) , three years. Quotations Quotations Oct. 29th, 
Pi | : Oct. 22nd. Oct. 2th, 1902. 
+ 
= | pie ee um n : Si MED — 5 ee, X nbn 
| i 
| 1899. 1900. 1901, ‘Highest Lowest. 
67,100 |! African Direct Telegraph, 4 &, Debs. 100 i5 TE LP 94 —102 98 —102 ; ES 
25000 | Amazon Telegraph Co." 8 shares, Nos. 1 to 95, 000 10 s = ss 31— 13 Ji-— 48 2 e] 
119,7001 Do. do. 5%, Debs., Nos. 1 to 1,250 Red. 100 is : 85 70 — RO 70 — 0 — |! ; 2 
TH4840 | Anglo-American Telegraph t M: Stock 736 31^, 61s 48 — 51 xd 5) — 53 E i 
8,105,590 | Do.’ do. do. 6 Prei. Stock 6% | 67$ | 6% gl — 93 91 — 96 933 922 
8,105,580 | Do. do. do. Deferred aa Stock | £1 7s. 58. 2s. 5 81— 91 BA 7H 
44,000 | Chili Telephone, Nos. 1 to 44,000 " 5 | 4 * 5 5 4 M— 11 31— 44 E da 
13,333,300% | Commercial Cable $100 8% | 8% “2 | 160 --170 xd | 178 188 Rete E 
1,811,209 i do. Sterling 500 year | 4 p Deb. Stock Red. Stock Lg " = 91 — 96 91 — 96 05s d. uu 
16,000 | Cuba Telegraph . vs 10 7 936 44% 4% 51— 64 51— 64 1 | . 
6,000 Do. 10 % Pref, $6! . as 10 x 2: : 13 — H 14 — M l En 
1293] Direct Spanish Telegraph : 5 4% 1% 4% 24— 34 24— 84 E ps 
6,000 Do. do. 10 * Cum. Pref. 5 E 15 — 8 7 — 8 ns e. 
60,7101 | Direct United States Cable 20 330 340 A 104— 11 xd 104— 11 104 is 
96300 | Direct West India Cable, 44% Reg. Deb., within Nos. 1 to 1, 200, Red. | 100 a - S 100 —103 100 — 103 ; D. 
4,000,000 | Eastern Telegraph, Ord. Stock : Stock | 7% 7:55 7% 124 —129 xd | 124 — 129 1264 124 
1,955,565 Do. 839, Pref. Stock — 100 Y ks os M0 — 92 B9 — 92 917 | 90i 
1,531,615 Do. 4 v "Mort. Deb. Stock Red. Stock : : ; 106 --109 J06 -109 1064 x 
300,000 | Eastern 55 Australasia, and China Telegraph 10 EA ^ 7 5 12 — 123 xd 12 — 124 124 12,'; 
$20,000! 4% Deb. Stoe k Stock 2 de s 107 —110 107 —110 ss e 
800,000 | Enstern & South African Tele., 4% Mt. Db., Nos. 1 to 3, 000, red. 1909 | 100 53 i e. 99 —102 99 — 102 f; ps 
200,000! Do. do. 4°, Reg. Mort. Debs; (Mauritius Sub.) 1 to 8,000 25 is iu ne 101 —104 9 10] --104 % 102; z 
180227 | Globe Telegraph and Trust 10 515 515 | OEY 94— 10 94 - 10 9z 1 
190,042 Do. do 6% Pref, : 10 n E A 131— H 131— 14 134 134 
150,000 | Great Northern Telegraph, of Copenhagen 10 123€ 15% 15 27 — 23 271— 28} is e 
70,000 Halifax and Bermudas Cable, 44 % lst Mort. PP a Din | 100 = » LL 100 —103 100 —103 
17000 | Indo-European Telegraph " 8 25 100% 10 10 * — 42 | 39 — 40 22 
100,0000 | London Platino- Brazilian Telegraph, B% „Debs. 100 im E i 101 —105 101 —105 | ia 
72,680 | Montevideo Telephone, Ltd., Ord. Nos T to 72,680 . ; 1 2370 i PR ł— 4 i i: 
86,492 Do. do. W Pref., Nos. 1 to 86,492 ; 1 5% e. = geet tcd E 
1989,39 | National Telephone, Pref. Stock — .. 2b : 100 56 5 5 0 93 — 95 93 — 95 9 93 
1,966,667 Do. do. Def. Stock - " ù 100 e 60 64 xd 56 — 54 55 — 54 Di 50 
15,000 Do. do 6 Cum. Ist Pref... a oe si z 10 6 % 6%, 6 2% 121— 134 | 121— 134 : m 
15,000 Do. do. 6 “a » Cum. 2nd Pref. E ee 10 6 6 5, 6 8 1}4—- 121 11i - 12} P ss 
250,000 Do. do. 5 55 Non-cum. 3rd. Pref., 1 to 250,000 x 5 5 5 5 1— 52 | 4 i z = 
2,000,0001 Do. do 34 % Deb. Stock Red. ; Stock 345 Ba, 315, 96 — 99 | 96 — 99 97 9n 
600,000 Do. do 4% Deb. Stock Red. 100 hs 4 X 1 102 —106 102 —106 1032 102 
171,4 Oriental Te ‘lephone and Elec. Nos. 1 to 171,504, fully paid 1 5% 6 % 6 X á— 1 | áí— 1 zx 
* 100,000 | Pacitic and European Tel., 4% Guar. Debs., 1 to 1,000 100 3 T AE 99 —102 99 —102 
1,89 | Reuter's  .. , T ee 8 s: 8 5.5 5 5 5 15 64— 71 xd 61— 7 . 
$308 | Submarine Cables Trust : Cert : ' 110 —120 110 —120 . 
98000 | United River Plate Telephone 5 7 * 7 «X 7T% ij-- 5} 43 - o} ; 
40,000 Do. do. 5 % Cuin. Pref., Nos. 1 to 40,000 5 S k 1-5 D 
IP, HTN Do. do. 5 P Debs. .. Stock m 102 —105 102 —105 ee 
15,99 | West African Telegraph, Shares is 10 i ; 34— 44 984 - dł 3k 
30008 West Coast of America, Nos. 1 to 30,000 and 53.001 to 53, 008 . 24 à ‘ i 0— 4 0 i 82 
150,000; Do. do. 4% Debs., 1 to 1.200 guar, by Braz. Sub. Tel. | 100 « T x 94 —101 9x —101 ks 2. 
367,990 | Western Telegraph, Ltd., Nos. 1 to 207,930 ; T" 10 7 95 7 7 96 111— 124 111— 12 123 12 
76,0001 Do. do. 5 2% Debs. 2nd series, 1906 100 R M s 102 —105 102 — 105 eo M 
400,000 Do. do. 4% Deb. Stock Red. 100 » ie M 99 —102 
88321 | West India and Panama Telegraph . 5 10 A i5 dc i- i 8 
31,563 Do. do. do. 6 % Cum. Ist Pref. 10 : -- 411— 5 
4,669 Do do. do. 6 %% Cum. 2nd Pref. : 10 8 — 4 
80,0001 Do. do. do. 5 ^5 Debs., Nos. 1 to 1, R00. 100 100 100 100 —103 
f ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
r d a a A a ne ect SS DEAMEOHUAEERERÍ 
20,000 | British Aluminium 7% Cum. Pref. a Ae cat. 10 | se ol ; 81— 44 81— 4} eA wf 
800,000! | Do. do. 5 a 1st Mort. Deb. Stock Red. ss ix .. | Stock | s is ps N) - 88 R3 — 88 m . 
100,000 | British Electric Traction T 10 8 % 9% .9% 13 — 14 13 — 131 13/5 13 
100,000 Do. do, 6% Cum. Pref... 10 fs e ocn 124— 13 124-- 127 123 123 
600,000“ Do. 5 4% Perpetual Debenture Stock Stock ,  .. eR p uut 121 —127 124 —127 125 ro 
100,000 | British Ii Wire Ord. .. xs Pe 5 , 0% 15 % 10 Ti-- fl Ti— 84 = 2 
100,000 Do. do. 6 % Cum. Pret. M" T es 5 „ ee e 00:1 BA 6 54— 6 M - 
50,000 Do, do. 41 „ Ist Mort. Deb. Red.. EN ie 100 | va i 103 —106 103 - -106 1012 1042 
50,000 * Browett, Lindley & Co. (01899), Ord. .. i £l : 8 13s. to 158. | 13s. to 15s. - T 
90,000 7 do. 6 * Cum. Pref. is be " £l Box 6 5 l6s.to 16.6 | 16s. to 16,6 8 | = 
105,781 | Brush “Electrical Engineering, Ord., 1 to 105,731 . : eu - 2 53 5 Nil 1 — 14 | i— 1 12 bo 
150,000 Do. - do. Non-cum. 6 ' A. Pref. e kx 2 | 6 "5 | 6 % 3 o li-- 1} 1— 1 Le . 
125,0007 Do. do. 42 % Perp. Deb, Stock Stock " - . ^ 100,--103 í 100 —103 es 
125,000! Do. do. 44% Perp. 2nd Deb. Stock Stock |... 2 | 93 — 98 ^ 94 — 99 T bt 
85,000 Callender' s Cable Construction shares - e m 5 15 % 15 %% 20% 154— 164 154— 164 H . 
40,000 Do. do. do. 5 % Cum. Pref, . dá 5 S | 9 5 - 51— 6 5i— 64 b UN 
90,0001 Do. do. do. 41 o , 1st Mort. Deb. Stock Red. Stock i .. 109 —113 109 —113 » a 
1,860,014 | Central London Railway, Ord. Stock Stock i | 4% | 108 —111 108 —111 109 1083 
491,093 Do. do. 4 9, Pref. Stock. Stock , | 4% | 107 —110 107 —110 1094 108 
494,998 Do. do. Def. do. Stock | i | 4% 108 —111 108 —111 lox} | 108 
1330000 City and South London Railway > Stock 13% 14% | 2% | 71 — 73 | 71 — 53 7A 13 
85000 | Crompton & Co., Nos. 1 to 105 A = Tu jd 2 2400 5 9 | 74% | 8 "6 | Ths 21— 2} 21— 24 2r = 
Do. 5% Ist Mort eg. De 0 0 an = oY gE o- 
100, 0001 ee iit PX RUE } - SE tae 3 101 —106 % 101 —106 % 
99,261 Edison 55 Swan United Ble. Light, "A" shares, £3 paid, 1 to 99,201 5 6 % Ove! | cas | 3 - 
17,139 “A shares, 01—017,139 . : 6 6% | whe: .. l4— 2 là- 2 
814,031 Do. de. 4 % Deb. Stock Red. 100 jos 2x - 74 — 78 | 74 — 78 + 
100,000; Do. do. 5% 2nd Deb. Stock Prov. Certs. all pa. 100 D i e 1] m—u 77 — 2 79 T 
112100 | Electric Construction, 1 to 112, foo . 2 6% | 6% | 6% 12— 2 là-- 2 " 
31,390 Do. do. 7% Cum, Pref., 1 to 31.00 2 E PEUT quM 21 - 2 9)— 22 
182,5001 Do. do. 4% op. Ist Mort. Deb. Stock Stock n a 99 —102 99 —102 
25,000 | General Electric Co. (19003, 5 o Cum. Pref, ‘ : 10 - 5 96 5 % 10 — 104 10 — 10 
200,000 Do. do. 4% “Mort. Deb.. Stock | Sy x 100 - 103 99 —102 
35,000 Henle 8 en T.) Telegraph Works, Ord. .. | e eoe 5 |15% 20 % 20 96 16 — 17 16 — 17 
85,000 do. TE ; Pref. . DI 5 4495 | 4% E 51— 52 5 5j : 
Ea Do! do. Mort. Deb. Stock Ba PIE T | s A; w , 109 —113 a 
, India-Rubber, Gutta-Percha & Telegraph Works % ; 201— 21: Al 214 21 
300,000; Do. do 8 "do. 4 1951 Ist Mort. Deb. 100 an E e 99 ary | 91 102 Mi 
81500 |tLiverpool Overhead Railway, Ord. . 10 33% 33% l4% , g= 5 | d 5 
10,000 |! Do. do. Prei. £lüpud |... s e| do W d 15 — 104 10 — 104 
7,500 | Parker (Thomas), Ltd., Ord., Nos. 1 to 7,500 ais "m x d 10 M - vs 144—- 154 | 144— 15i 
sRosling & Fynn 6 % Cum. Pref. 8 . £l | 9-95. b oss ee 19.0 to 20,0 a 
97,350 | Telegraph Construction and Maintenance. js is T 12 15 9$ | 172 20 37 — 40 377 — 40 394 
150,000; Do. do. % Deb. Bds., Nos. 1 to 1,500 Red. 1909 | 100 23 2a rA 102 —105 102 — 105 Ws 
540,000! | Waterloo & City Railway, Ord. Stock „ Gea 00 3% 3% | 8 91 — 91 90 — 93 
| E | 


; Unless otherwise stated all shares are fully paid. 
«i Fr om Manche ‘ster Share List. 


+ Quotations on Liverpool Stock Exchange. 
i F rom Bradford sharo List. 
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LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Oldham, nol and Hyde Electric (£10 pd.), Ord., 18—14. 
do. PreL (£10 pi.), 10—11 


Bank rate of discount 4 per cent. (October And. 1902). 


Consolidated Telephone Construction and Maintenance, f — re. 
National Electric Free Wiring, }—1. 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


— — 
. Stock um Closing Closing Business d 
en NAME. or P s for ne Quotations Quotations week ended á 
` . Share. BOL NICO SERES Oct 22nd. Oct. 29th. Oct. 29th, 1902, 
: 1899. 1900. 1901. Highest. Lowest. 
100.000 | Blackheath and Greenwich Dist. Electric Light, Ord.. 1 s ale € 8 — 
100,000 Do. 410% Ist Deb. Stock, Prov. "Certs. 100 M ae "m 105 —-108 105 —108 
20.000 | Brompton & Kensington Ele s Light Sup., Ord., 1 to 20,000 5 6% 6% 8% 101— 10 101— 10: 
20.000 Do 7% Cum. Pref. 5 M e J 101— 10 101— 1 ES 
50,000 | Charing Grass and Strand Elec 129810 Supply 5 9% 9% |10% 9— 9 9 — 
70.000 Do. do do. 4% Cum. Pref. 5 2 us ES — 6 6 t 
40.000 Do. do. “City Undertaking “ 4% Cum. Pref... 5 Es 4 41— 5i 
5 m do. 4% Deb. Stock Red. es 100 M - 105 x EG 
„136 „ ca Electricity Supply, Ord, — .. m EE S 5 6 4 54— z 
130,000. Do. do. % Deb. Stock Red. - .. | Stock |- P 54% ize 109 —112 109 —112 aes 
70,595 | City c London Electric Lighting, Ord. 40,001— 110, 595 s vi 10 96 0% 5 96 10 — 1t 10 — 11 103 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 ; - 10 o 6 96 Ex 18 — 14 134— 143 : 
400,000 Do. 5 9; Deb. Stock, Scrip. (iss. at 115) all paid . a a n V pi 123 —128 123 —128 
3)),9 Do. 449, 9nd Deb. Stock, Prov. Certs., all paid... . | 100 at l ; 104 —107 104 —107 1064 | 106 
40.00 | County ot London & Brush Prov. Electric Lighting, Ord, 1—40. 000. . 10 4 4 4 96 9 n 21 
20.000 Do. do. do. 6 'X, Pref., 40,001 —60,000. . 10 6 & 6 11 12 11 12 
400.0001 Do. do. 43°, Deb. Stock, Prov. Certs. (all paid) Red es X "e ius 110 —113 110 — 113 1114 111 
50,000 | Edmundson's Electric Corporation, Ord. Shares a 5 6% | 7% | 7% 61— 61 6 — 64 d 
30.000 Do. do. 6 *, Cum. Pref... ae b me E " 6 — 6 — "" 
110.000 Do. do 43% Ist Mort. Deb. Stock — .. | 100 * id a 107. —110 107 —110 104} 
21.00) | Kensington and Knightsbr idge Electric, Ord. — e b 11% 12 % 10 10 — 11 10 — 11 
00,000 Do. do. do. 4% , Debenture Stock .. | Stock ine Ps 9 101 —104 101 —104 
110,000 ondon Electric Supply Corporation, Limited, Ord. .. s su 8 X 85 ja 1 2 a 51 25 
49.540 Do. do. do. 6 W Pref... 5 * ats x: 25 4 4 li 
250, 0001 Do. do. do. 4 % Ist Mort. Deb. Stock Red | Stock HS vs T 96 — 99 96 — 99 10 T 
100.000. | M.— ropolitan Electric Supply, 1 to 100, 00 . 10 0 5% 6 95 64% 154— 164 154— 164 16 | 164, 
220,000 Do. do. 135, Ist Mort. Deb. Stock 8 ve xt E Ps i 110 —115 110 —115 T M 
250.000! D. do. MN Mort. Deb. Stock Red Stock : 99 ---102 99 —102 
10.8552. | Notting Hill Electric Lighting à 0 qe y- 6 % 134— 143 1 14 
40,000 St. Jumes' and Pall Mall Electric Light, Ord. D 5 143'X, 144°% 144% 15 — 16 14 1 158 
20.000 Do. do. do. 7 4, Pref, 20,081 to 40,080 5 „„ 1 7% | 7% Bà— 93 9 | 
150.0001 Do. do do. 37055 Deb. Stock Red ins 100 si - vis 98 —101 98 —101 i 
12.000. | Smithfield Markets Electric Supply, Ord. Re X ba is 5 Š 11— 21 1— 91 
50,0001 Do. do. 4°, Deb. 100 80 — 90 80 — 90 » | 
65.000 | South London Electricity Supply, Ord. " a sis m 5 s is m 24—- B 21— 9 2M 
110,000 | Westminster Electric Supply, per ; 8 v a 5 13 % | 104% | 104% 11 1 114— 12 ! RĀ 
28,141 Do, do. 5 * Cum. Pref. bx P a as 5 i ate v3 6 — 6 — of | 
* Subject to Founders Shares. : Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, October 29th 
CHEMICALS, &c. | This week. | Last week. line. or Dec. METALS, &c. (continu | This week. Last week. Inc. or Dec. 
a Acid, Hydrochloric ie . per cwt. 5/- 5/- g Copper Sheet $ ; per ton £67 £67 
a „ Nitric.. is T .. per ewt. 220 227 g „ Rod. per ton 467 £67 
a „ Oxahic.. a T" .. per cut. 82 92.- e 70 (Electrolytic) Bars per ton 465 £65 
a „ Sulphuric .. - .. per ewt. 5:6 5:6 e 95 $$ Sheets per ton | £74 £4 
a Ammoniac, Sal . .. per ewt. 42'- 42:- e ‘a - Rod .. per ton £65 £65 
a Ammonia, Muriate oe stal) .. per ton £33 10 £33 10 S e vi H.C. Wire per lb. q na: 
a T .. per ton £30 £30 a f Ebonite Rod es a .. per lb. L i 
a Bleaching powder . .. per ton £4 10 £4 10 Ps | lus Sheet se .. per lb. 5 / 5 / 
a Bisulphide of Carbon |. .. per ton 415 £15 n German Silver Wire 25 .. per lb. 1/44 yn 
a Borax. T .. per ton £13 £13 h Gutta-percha fine.. si .. per lb. 8/- 8j- z 
a Bensole (90 *; d) A 26 .. per gal. qj- 77— | h India- rubber, Para fine. .. per lb. 38/1 to 3/4 | 8/1 to 9/23 ine. 
a 5 450 90 %% .. da .. per gal. c 56 5:6 i 4 iron, Charcoal Sheets .. per ton £18 £18 zs 
a Copper Sulphate . a .. per ton 419 £19 i 4 , Pig (Cleveland warrants) per ton 52; sae 1s. 1d. dec. 
a Lead, Nitrate x oF .. per ton £24 £24 | 4 ,, Forgings. according to size per ton From £11 | From £11 e 
a „ White Sugar of .. per ton £31 £3l | „ Scrap, heavy .. per ton | 47/6 to 50/- | 47/6 to 50J- 
a „ ; Peroxide — . ^ .. perton 427 10 £2710 | | ¢ , Wire, galvanised No.8 .. per ton 2n aci 9 
a Methylated Spirit . . per zal. 26 2 | ( £101 10 
a KNaphtha, Solvent (90%, at 160 Cì. per gal. 56 i 5j | g Lead, English Ingot A per ton i to 211 to £11 | 85 
a Potash, Bichromate, in casks .. per Ib. 31. 31. 7 m Sheet a .. per ton 418 £13 
a " Caustic (75,80%). .. per ton £24 ! £24 i m Manganin Wire No. 298 . .. per lb. 87 8/- 
a i$ Bisulphate is .. per ton £35 £35 AP g Mercury .. per bot. £8 15 £8 15 
a Shellac ~~ .. per evt. 130 109, | 21s. inc. d Mica (in original cases) small . per lb. | 3d. to 9d. 81. to 9d. 
a Sulphate of Magnesia .. per ton £410 £410 | T 1 " i „ medium per lb. 1/9 to 2/9 | t1/9to 2/9 Ue 
a Sulphur, Sublimed Flowers . per ton £6 5 | £65 d „ large .. per lb. | 83to 7/8 33 t0 7/8 vs 
a 5 Recovered - .. per ton 45 10 45 10 p Phosphor Bronze, plain castings per lb. 114d. to 1/2 Ligd. to 1/2 T 
a T Lump. .. per ton £5 £5 | p i rolled hars & rods per Ib. 17 to 1/3 )/- to 1/3 
a Soda. Caustic (white 70% e per ton £10 15 £10 15 , p „ Btrip&sheet per lb. From 1/2 | From 1/2 
a „ Crystals .. per ton £3 | £3 - o Platinum Em .. per oz. £4 £1 
a „ Bichromate, casks.. e per lo. 23d. | 24d. p Silicium Bronze Wire per lb. 9d. i M o: 9 E 1/- | 
' | | i Stee , Magnet, &cc'd'g to desc p n per ton | 
METALS, &c. A „ in bars Eu x NT T 
| {f £120 | o ! E 
b Aluminium Ingots, in ton lots .. per ton £148 £148 i 9 Tin, Block .. "s db per ton ito £121 10: £121 ) ee 
b E Wire, in ton lots .. per ton £221 4221 „ Foi .. .. per Ib. 1/6 1/6 
b Sheet, in ton lots .. per ton £191 £191 Wire, Nos. 1 to 16 . per lb. 1/64 1/64 
p Babbitt's metal ingots . per ton 440 to £140 £40 to £140 i p White Anti-friction Metals— 
c Brass (rolled metal 2" to 12") basis per lb. | 62 1. 611. Sa “White Ant” brand per ton | £36 to £60 , £36 to £60 
e „ Tube (brazed) : .. perth | d l. 82d. iu j Yarns, 2/10s Grey Cotton, on 22. ‘ls per Ib. 7d. 7d. 
e „ „ (solid drawn). .. ber lb. 4. Ti. | jo.» 6 len. Flax. per lb. d. d. 
c „ Wire, basis.. re e per lb. 7d. TA. ' „  Bply10lbs. Russian .. per lb. 415d. 4 td. 
e Copper Tubes cbr: azed) .. .. perth | 811. 811. 1 j „ 10 lbs. Russian, single .. per Ib. l. iád. 
€ „ (solid drawn) .. per lb. 91, 91. „ 180 Ibs. Jute rove per ton £1111 £1111 
g Copper Bars (best selected .. per ton £67 £61 k Zinc, Sh't (Vieille Montagne bnd. ) per ton £23 £29 
. V - 2727 Me CREER 8 eee gn eT ghee, os aeons, ĩ ĩðͤ v eee Ete 
a Messrs. G. Boor & Co. f India-Rubber, G.P. and Teleg. Works k Messrs. Morris Ashby, Limited. 
. | b The British Aluminium Co., Ltd. Quotations g Messrs. James & Shakspeare. [Co., Ltd. m Messrs. W. T. Glover & Co., Ltd. 
Quotations < e Messrs. Thos. Bolton & Sons., Ltd. € 0 ens 


Quotations 
supplied by | à Messrs. F. supplied by’) ^ Messrs. Edward Till & Co. : n Messrs. P. Ormiston & Sons. 


Wisina & Sons, i Messrs. Bolling & Lowe. | supplied by | 6 Messrs. Johnson, Matthey & Co., Ltd. 
e Messrs. PENEK Smith & Co. j Messrs. Walter H. jua cic doi Ltd. . p The Phosphor Bronze Compani, Ltd. 
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TRAFFIC RECEIPTS. 


ee pus og NC ] ðO“ o ͤ 8 
Receipts for | Mie iles l | Receipts for Miles 
Week the week. Total to date. open. | Week | the weeks. Total to date. open. 
Company ending | : 3 Company. 15 n raat 
„a Ino. or gs, Ino. or This Last '£ ending Inc. or| 4, Inc. or This Las 
Am'nt. dec.“ Am'nt. dec.“ year year. & Am'nt. dec.“ Am'nt. deo.“ |year. 
— — Sa — F1 t 
à £ £ £ £ | | © B. E. T. Co. 5 2 2 2 | £ 
Blackburn Corp. Trys. .. | Oct. 25 784 | + 48 | 22,244) + 8,607 | 74 E 8 Southport Oct. 17 234 | + 78 20,319 + 3,888 
Blackpool and ‘leetwood „ 25 265 | + 21 19,127 — 286, 7 71 2 South Staffordshire. . » 17 765 — 81 31,807 — 885 21 
Bristol Trys. & Car. Co. ,, 21 4,465 | +569 — — 28 28 (9 Swansea. ss „17 472 | + 16 | 19,918 | + 1,272 d 
British Elec. Trao. Co. :— ES Taunton. „„ ae 56 — 19 2.7771 — 9 91 
Devonport „ 17 480 | +170) 18.110 + 1002| 5 | 5 c8 emouth .. „ 11 280 | + 92 12,70 + 1,673 fe 
Dudley—Stourbridge. . „ 17 764 | + 46 31.551 + 3,881 18 E a eston · super · Mare. n 15 62 — 5,241 xd a 
Gateshead „ 17| 874 | +272 | 81,271] + 5,843) 1 2S Wolverhampton Dist.| , 17| 811 | +188 | 8,551| + 5,061 e 6 
Gravesend—Northfleet | „ 17 210 = 2,413 — 8 — § Central London Railway | „ 25 | 7,248 | +630 | 109,910] + 9,586 i 
Greenock—Pt. Glasgow 1 17 507 | +150 | 21.167 112.567 7 $ City and B. London Ry. „ 26 8,767 1,74 49,657 117.103 ef E 
Hartlepool 5 3 » 17 220 | — 12 10,736 | + 1,108 44 œ Doncaster Corp. Tue .. Sept. 27 — — 1,546 TS 3 | 8 
Kidderminster . .. » 17) NT — 2| 5x8} 29 44 | 4$ $9 Dover Corporation Trys. | Oct. 25 901 | — 9| 9,613|+ 49 6 4 
Merthyununr. » 17 190 | — 53 68.400 — 1,563| 8 | 8 4 Dublin United Trys. ..| , 24 4417 | +227 | 81,285) + 1,502 8 4 
Middleton neh te „ AT) 2t = 9,107 — 8à | — East Ham Tramways ..| „, 25 480 | «151 | 9,510 | + 1,721 pn | 48 
Oldham—Ashton * „ 17 + 49 23,232 + 1.165 8 8 5 Glasgow Corp. Trys. ..| „ 18 12,650 —967 | 244,117 | —11,046 1 a 
PoO0 le » 17| 2907 | — 7, 10.99 — 13i 3 a Liverpool Overhead Ry. „ 26 1,541 | + 97 — 1,009 M = 
Potteries We cs „ 17| 1,707 | 42:9 | 61,715 | + 2,994 28 * —Newoastle Corp .. . » 95| 8,080 | — — 265 | 179 |1% 
Rothesay.. ee L] " 17 61 + 24 1,596 + 608 uu — Sunderland Corp. 97 26 1,086 + 47 86,567 + 2,653 
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RECENT PROGRESS IN LARGE GAS ENGINES. 
By HeRBzRT A. Hompurey, M. I. Mech. E, A. M. I. C. E., M. I. E. E. 
(Abstract of Paper read before Section G, September 11th ) 


(Continued from page 720.) 


Tux Cockerill Co. are now making double-action gas engines of 600, 
1,200, and 1,800 H. P., the last size being for dynamo driving. 

We come now to the Körting engine, made by the Gebr. Kört- 
ing, the Maschinenbau Actien Gesellschaft, of Dahlbruch, and 
others. 

Fig. 6 is a diagram specially prepared to show all the connections 
in a simple manner, and to make clear the method in which the 


governor operates the by-pass on the gas pump. 


The view shows a section through the motor cylinder and the two 
pump cylinders, one of which supplies air and the other gas. The 
length of the piston is practically half the length of the motor 
cylinder, and the exhaust port is at the centre of the latter, and is 
uncovered when the piston is at either end of its stroke. Follow- 
ing the exhaust comes a scavengiog charge of air from the air pump, 
which sweeps out the burnt products, and finally there enters a 
mixture of gas and air together. The fixture passes a diaphragm, 
which gives it a whirling motion, and makes it act like a plug; it 
being maintained that the mixture remains at the back end of the 
cylinder with the pure air io front next the piston. On the return 
stroke the piston closes the exhaust port, and compression takes 

lace; then the mixture is fired, and the working stroke results. 
th sides of the piston are utilised, and thus two impulses per 
revolution are obtained, and the crank effort approaches in evenness 
the turning moment of a double-acting steam engine. Iadeed, in 
some ways it resembles a steam engine using gas, and the speed can 
be regulated by simply opening or closing the gas valve. In 
practice the mixture is rega'ated by the governor acting on a by- pass 
in the gas suction, in such manner that more or less gas is returned 
tothe gas pipe, and only a portion of the pump volume delivered 
into the motor cylinder, according to the work to be done. The 
piston is water-cooled, as well as the jacket and valves. 
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One 700-H.P. and one 500-H.P. engine are on order for this country, 
s will be worked with Mond gas. Both engines are for dynamo 

ving. 

Table IIL is a table of comparison of different types of engines, 
showing the advantage obtained by using a double-acting engine of 
the Körting type as compared with Otto cycle engines. Three 
engines of approximately the same power are compared as io size 
ot cylinders, stroke, weight, and cyclic speed variation. 

rger number of gas engines of medium size have been turned 
ou$ by the Gasmotoren-Pabrik Deutz than any other Continental 
firm, and now they are well in evidence with some fine examples 
of large engines. i 

One firm alone, the Gutehoffnungshütte für Bergbau und Hütten- 
betrieb, of Oberhausen, has been supplied with eight Deutz engines 


varying in size from 300 to 1,000 H.P., and aggregating 2,400 E p. 
besides three smaller engines. Another firm, the Hisenhiitte-Actien 
Verein, Düdelingen, has two 1,000 and two 600-m.P. engines, giving 
3,200 H.P. for the four engines. | 

Fig. 7 is a photograph of ove of a pair of 1, 200-H P. gas-driven 
alternators, which are working in parallel at the Hörder Berg werks- 
und-Hütten-Actien-Verein, in Hörde (Westfalen). The alternator 
shown is by Schuckert & Co., of Nürnberg. 


Taste I[I.—Comparison of Various Types of Gas Engines 
3 5l pr 2 5 f | zag 3 5 oi 
80 e ; ' 22 po = D 
3 5 88 o EE 8 8 | ES EE $8 
T S8 33 94 88 hd 298 82 Sz 
ypeotengne. GS ge B ‘gel 356 | SEE (se) Pf 
25 fn OG 25 3 929 55 Od 
au Cu LEFT ZEF ET 8 > 
T pe | 3 T — oe 
Cockerill engine, , mm | mm | | 
single-cylinder i 
** Otto " cycle 1 1.900 400 600 94,000 127, 000 90 1: 80 
Deut oe four- í | | | 
cylinders **Otto" i 
cycle E - 660 850 600 8 | 100,00) 150 | 1: 1?0 
Kórting engine, | i | 
single -cylinder ! 
double-acting. 1 | 685 1,100 | 550 000 ` 70,000 100 1 
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The Oecbelbáiser gas engine is ia the handa of the Deutsche 
Kraftgas Gesellschaft, a combination of the firms of Siemens and 
Halske, Actiea-Gesellschaft, and Union Elektricitüts- Gesellschaft, 
of Berlin. Various firms are building Oschelháaser eogines for the 
above, and their names, and those of foreign licensees, will be found 
ia Table IV, which is a tabulated list of makers of large gas 
engines, and shows what powerful iaterests are now engaged in the 
new department of engineering. 

Fig. 8 shows the arrangement of the two pistons working in one 
cylinder and attached to opposite cranks, the one directly and the 
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other through side rods; also the gas and air pump attached by a 
rod to the back piston. 

Where alternators of great power are to be driven, an arrauge- 
ment is adopted which results in a combination giving two impulses 
per revolution, very suitable for use when alternators are required 
to rua in parallel. A 1,000-H P. engine of this type, running at 125 
revolutions per minute, only requires a 23-ton fly-wheel to limit ita 
cyclic variation to 435. Nearly 80 per cent. of all the Oechelbáuser 
engines made are for dynamo driving. 


TABLE IV.—Makers of Large Gas Engines. 


“ Simplex” Engines : — | 
Socié.6 Anonyme Joha Cockerill, of S-raing. 
Richardsons, Westgarth & Co., Ltd., Middlesbrough. 
Schneider & Co., Creus:t, France. 
La Société Alsacienue de Constructions Mecaniques, Mulhouse, 
Germany. 
Markische Maschinenbau Anstalt, Wetter-a-1-Ruhr, Germany. 
La Société Anonyme de Construction de Machines Breitfeld, 
Danek and Co, Prague, Austria. 
Körting Engine — 
Gebr. Körting, Köctiagsdorf, near Hannover. 
The Maschinenbau Aktien- Gesellschaft, formerly Gebr. Klein, 
in Dahlbruch. 
Haniel & Lueg, Düsseldorf, Grafenberg. à 
Siegener Maschiueubiu Aktien-Gessllschaft, formerly A. and 
H. O.cbelhäuær, Siegen. 
Donnersmarckhiitte Oberschlesiache ` Eisen-und-Kohlenwerke 
Aktien-Gesellschaft, Z ibrze, O- S. 
Gauz & Co,  Eisengiesserei-uund-Maschinenfabrik Aktien- 
Gesellschaft, Budapest. 
Aktien-Gesellechaft der Maschinenfabriken von Escher, Wyss 
aod Co., Ziirich. ; 
Fichet & Heurtey, Iogenieurs des Arts et Manufactures, Paris. 
Fraser & Chalmers, Ltd., Erith, Kent. 
Mather & Platt, Ltd., Salford lron Works, Manchester. 
The de la Vergne Refrigeratiog Machine Co., foot of East 
138th Street, New York, U. S.A. 
Oechelháuser Engine : — 
The Deutsche Kraftgas Gesellacbaft, Berlin. 
5 Berlin Anhaltische Maschine abau-Aktien-Gesellschaft, in 
agsau. 
Die .Ascherslebener Maschinenbau Aktien - Gesellschaft, for- 
merly W. Schmidt & Co., in Aschersleben. 
A. Borsig, in Tegel, near Berlin. 
Die Kölnische Maschinenbau Aktien-Gesellschaft, in Köln, 
Bayenthal. 
Die Siegener Maschinenbau Aktien-Gesellschaft, formerly A. 
and H. Oechelhüuser, in Biegen-1- Westf. 
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Oechelhüuser Engine (continued) 
L'Energie par le Gaz (Société Anonyme). 


Maschinenfabrik Andritz Aktien-Gesellschaft, Andritz-Wein, 
Austria. 


Maschinenfabrik von L. Lang, in Budapest, Hungary. 


Russische Electricitäts Gesellschaft“ Union,“ St. Petersburg, 


Russia. 


Russische Electrotechnische Werke, Siemens & Halske Aktien- 
Gesellschaft, St. Petersburg, Russia. 
Deutz Engine 
X Gas Motoren-Fabrik Deutz, Cologne. 
ie " Engine :— 
‘Premier " Gas Engine Co., Sandi i 
ban on g andiacre, Nottingham. 
Crossley Bros., Openshaw, Manchester. 
Westinghouse :— di N 


The British Westinghouse Manufacturing Co., London. 


The Westinghouse Machine and Manufacturiog Co., East Pitts-' 


burg, U S.A. 
The Dp Engine :— 
he Snow Steam Pump Works, Buffalo, New Y. ; 
“ Stockport’ Engine :— : dpa eG 
Andrew & Co., Reddish, near Stockport. 
Campbell Engine. 
The Campbell Gas Engine Co., Halifax. 
Charon Engine 
Bociété Générale des Industries E i is, 
55 es Economiques, Paris 
Compagnie de Fives Lille, Lille, France. 
Suisse. 
Schweizerische Machinen Fabrik, Winterthur, Suisse 
Tangye Engine :— 
. Tangyes, Ltd., Cornwall Works, Birmingham. 
Fielding Engine. 
Fielding & Platt, Gloucester. 
French Otto“ — 
Cie Francaise des Moteurs à Gaz, Paris. 
" National” Engine :— 
National Gas Engine Co., Ashton-undér-Lyne, Manchester. 
" Nürnberg" Engine 
Vereingte Maschinenfabrik Augsburg und Machinenbau Gesell- 
schaft, Nürnberg. 
Soest Engine. 
Louis Soest & Co, Reisholz, Düsseldorf. 


The Westinghouse Machine and Manufacturing Co., of East Pitts- 
burg, U. S. A, have spent much time and money in order to bring 
the usefulness of the large gas engine up to the standard of the 
large steam engine. The benefit of this experience will be reaped 
by the British Westinghouse Electric and Manufacturing Co., which 
has a fully-equipped department for the construction of large gas 
engines at Manchester. Most of the Westinghouse machines are of 
the three-cylinder vertical enclosed type. 

Fig. 9 shows the largest of the Westingh« use vertical gas engines. 
It gives 1,000 B. EH P. with natural gas. 


Fig. 9. 


À new horizontal two-cylinder double-acting Westinghouse engine | 


has recently been introduced, and fig. 10 shows a most interesting 
example of this type of gas engine direct-coupled to an alternator. 
All working parts are under observation and are easily get-at-able, 
end the design embodies a great deal of experience. 

At Walthamstow electricity works there are four 100-H P. direct- 
connected Westingbouse gas engine sets, and three additional sets 
of 250 k. p. are now erecting. The demand has increased so rapidly, 
that from the start they have operated without any spare capacity 
in the station, yet there has never been a shut-down; and the 
whole installation is, if anything, more reliable than a similar 
steam installation would have been. The plant is located in the 
midst of residences, but there has been no trouble whatever from 
noise of exhaust or vibration. 


Mention has already been made of six 1,000-H.P. gas engine gas 
compressors, for compressing natural gae with natural gas in 
America. Mr. E. C. Luffkin, manager of the Snow Steam Pump 


Fig. 10. 


Works, of Buffalo, has been kind enough to send me the following 
particulars :— 

Each machine has four single-acting power cylinders, 25 in. in dia- 
meter by 48 in. stroke. All four connecting rods connect to the main 
crank pin, two cylinders being on one side aud two on the other. 
Another c'ank is formed at the other end of the main shaft, from 
which are driven the compressor cylinder pistons. This crank is 
90°-from the power crank, so that the period of maximum power 
and maximum resistance are nearly coincident. The normal speed 
of the machine is 100 revolutions per minute. Compression in the 
power cylinders is carried to 100 lbs. per equare inch, and the 
explosion pressure is between 400 lbs, and 450 los. 

The first two machines were governed by throttling the mixture; 
the last four machines have been modified by the addition of an 
automatic cut-off valve, which automatically cuts off the supply of 
mixture according to the power required, the closing of the cut-off 
valve being regulated by the governor, which can give a cut off of 
one-eighth of the stroke. Tests of these machines give a borse- 
power in the compressor cylinders with from 8 cubic ft. to 
9 cubic feet of natural gas per hour (calorific value, 1,050 British 
thermal units per cubic foot). The combined mechanical efficiency 
is 82 per cent. All parts in contact with hot gases are water- 
jacketed, and the machines have run well right from the start. 


(To be continued.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


NOTES ON THE TESTING OF TRAMWAY MOTORS, AND 
AN INVESTIGATION INTO THEIR CHARACTERISTIC 
PROPERTIES. 


By MicHAEL B. FIELD, Member, A. M. Inst. C. E. 
(Paper read at Glasgow, May 13th, 1902) 


VERY little attention is paid as arule by British tramway engineers 
to the determination of the characteristic properties of the motors 
they purchase. The author has known oases where important cun- 
tracts have been decided in favour of one firm or another because 
the particular motors offered have been rated higher than those of 
other competitors, when in all probability a full load test would 
bave shown the accepted motor to be not one bit superior to those 
rejected. It is often considered sufficient by the tramway engineer 
to have cne sample equipment of the new type proposed, mounted 
on a car and tried on the street. If the speed be about right, the 
motors show no signs of violent sparking, and do not become 
excessively hot towards the end of the day's working, the test will 
often be considered as satisfactory. Engineers sometimes specify 
that the equipment shall be capable of propelling a car of given 
weight over a given route with a stated number of stops for no! 
more than a stated energy consumption expressed in x w.-hours, the 
supply voltage being 500. Any one who has made such tests will 
appreciate how entirely the results lie in the hands of the motor- 
man. 

The author is cf the opinion that the most satisfactory manner of 
arriving at the merits of the individual types is to supplement the 
above tests, taken on the road, by others carried out on the same 
motors mounted on a testing frame specially arranged for this 
purpose. 

It is generally recognised now that it does not pay to put in 
motors which, although capable of doing all the work required of 
them without undue sparking, nevertheless heat more than 60° C. 
in so doing. There is consequently a liability with different mant- 
facturers to rate their motors unequally. One, for instance, may 
call a motor a 40-B.P. motor because it is capable of delivering up 
to 40 H. p. intermittently, while another would call the same motor 
& 20-H.P. motor because it was not capable of giving out more 
power for any length of time without seriou:ly heating the insula- 
tion. In order to avoid vagueness of this description American 
firms have adopted the following convention for rating tramway 
motors:—The rating of a motor is that E P. which it will give out 
continuously for one Lour under working conditions with a rise of 
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temperature measured with a thermometer nowhere exceeding 
75° C., provided the atmosphere is not more than 25° C. 
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á Fig. 1l.— TEeTING FRAME ror Tramway Moros. 


When testing wuch motors stationary (i.e, not mounted on a car), 
the ventilation and cooling facilities are manifestly less than would 
be the case on the road. To counterbalance this the lid above the 
commutator is usually left open, which has been found by 
1 to give a fairly correct compensation for the altered con- 

ons. 

The author has adopted this as a basis of comparison of a 
number of different types of tramway motors in the past, and pro- 
poses to illustrate in this article how readily such motors may be 
quickly tested, and all their characteristic properties ascertained, 
in a practical workshop manner. 

The motors under test are erected on the testing frame shown in 
fig. 1, one of the gear wheels supplied with the equipment being 
used for the purpose. M works as motor, driving d, which works as 
generator, and is loaded on a water resistance. The current, after 
traversing the armature and field of m, passes also round the field 
ofa. mand a being exactly similar, having the same ampere - turns 
on the field, and running at the same speed, it may be assumed that 


the iron and friction loss in each is the same. This is very im- 


portant, as it enables us to arrive at the efficiency of m, and at the 
same time to separate out the losses far more accurately than can be 
done with the Hopkinson method. | 

For example, if we wished to determine the efficiency at 500 
volts, 50 amperes, by means of the Hopkinson method, we could 


Fig. 2. 


either supply the losses mechanically by driving the combination by 
means of a belt, or electrically by including in the circuit an 
additional E. M. F. Suppose at 50 amperes tke cn loss amounts to 
9 per cent., and the gear and iron loss to 8 per cent., i.c., efficiency 
ofthe motor = 83 per cent.; then in the first case it would be 
necessary to weaken the field of one motor by 18 per cent., and in 
the second case by 16 per cent. Under these circumstances it would 

tly incorrect to take the square root of the combined 
efliciency ias the efflolency of each motor. 


- 


Fig.2 shows the diagram of conneotions for the method above 
described, and illustrated in fig. 1. 


If „R. = resistance of motor-armature. 
„R. = » generator-armature. 
mR = ^ motor-field. 
Then Awi = input. AV, = output. 
AjVi — A2vz = total loss in motor and generator (but ex- 


clusive of generator field). 


Subtracting from this the loss A;? (mR, + Bj) + 42 Ba or the 
known obmic losses, we have as a remainder the total loss in motor 
and generator covered by hysteresis, eddies, friction, windage, &. 
But for reasons already given, we may with very great accuracy 
apportion this loss half to the motor and half to the generator. The 
efficiency of the motor is then easily calculated. The voltmeter, v, 
allows of the resistance of the motor field being taken with each 
reading of input, output, &c. ; the resistance of the armature is best 
taken at the beginning and end of ea^h series of teste, when, if time 
readings be also taken, the actual resistance of the armatures for 
any particular reading may be easily found by interpolation. By 
taking simultaneous readings of supply voltage, current - input, 
speed, &c, we can construct curves for Kw -input, efficiency, hence 
H.P.-output. Then by aid of the speed curve we obtain tractive 
effort, and the voltampere characteristic for any desired speed. 

With the exception of the last named all other resulta should be 
reduced to a standard voltage, say, 500, and a standard temperature, 
say, 20° C. This may be readily done, as the following example will 
show :— 


Take 4; = 50 amperes. 
y= 490 volts. 
mB, = '457 ohm determined by interpolation frem initial and 
final readings, being approx. at 47° C. 
(RA = 414 ohm at 20 C.). 


he = 446 ohm determined by interpolation from initial and 
final readings, being approx. at 40° C. 

= ‘414 ohm at 20° C.). 

mBy = 541 ohm determined by interpolation from initial and 

final readings, being approx. at 74° C. 


(mBy = 448 ohm at 20° C.). 
Ag = 40 amperes. 
v, = 421 volte. 


pee 422 r.p.m. 
In this case the input = 24:5 kw. 
af i output = 1684 kw. 


The actual total ohmic loss in armature and field of motor = 50? x 
(457 + 541) = 2'5 Kw, and in generator armature = 40? + 446 = 
714 Kw., hence the total iron, friction, and windage loss = 4°45 Kw. 

Now, of the 490 volts supplied to the motor, 50 volts are required 
to overcome ohmic resistance, leaving a back E.M.F. of 440 volte. 
If, however, the supply had been 50 amperes at 500 volts and the 
temperature 20°C, the back E.M.F. would have been 457 volte, 
i.e, the speed would have been 439 r p.m. instead of 422 r. p. m. 
We may then with great accuracy increase the iron and friction 
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losses found above in this proportion, and, dividing by two, we 
obtain 2:31 Kw. as the motor iron and friction loss at 50 amperes, 
500 volte, 20° O. Using now the true values of the armature and 
field resistances at 20° C., we obtain as the corrected efficiency of 
the motor at 500 volts 50 amperes and 20° C., the result of 82 per 
cent. 

Following tbis up, we should get with a 486 gear reduction 
(14 : 68) and 30-in. wheels, a speed of 8°1 miles per hour, an output 
of 27:5 H.P., and a tractive effort at the tread of the wheel of 
1,275 lbs., making no deduction for journal and rolling friction of the 
car truck. Tables I.— VIII. [here omitted] give the readings taken 
recently during tests on two different s (say Pand Q), together with 
calculations thereon, while figs. 9 and 4 show the various properties 
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of the motors represented as curves, reduced to 500 volts and 250 
volts respectively, and to 20° C. In plotting the tractive effort 
curves no allowances are made for journal and rolling friction. In 
making calculations, it is therefore necessary to deduct 15 to 20 lbs. 
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per ton dead weight from the total tractive effort of the two motors, 
as given by these curves. This gives the effective tractive effort, 
producing acceleration, or available for overcoming a grade, as the 
case may be. 

The leading features of the motors P and Q are as follows :— 


the same as the generated” E. M. F. of G if the above assumption 
be correct. 

Tables IX. and X. [here omitted] which have been worked out 
for the two types of motor P“ and “Q,” show how nearly the 
E. M. F.'s of the two motors of similar type are in agreement with 
one another. 

In this connection it will be well to point out that a difference 
of 5 per cent. in these E. M. F. a will not produce an error in the 
total efficiency, calculated aa already explained, of more than 02 
per cent. . : 

In specifying efficiencies it is important to specify the tempera- 
ture at which the test is to be taken; at the end of the hour's beat 
run, for example, the resistance will often be 30 per cent. higher 
than at the beginning, which may mean a diminution in the efficiency 
of fully 3 per cent. m 7 

Fig. 6 shows an independent method of obtaining the torque 
curve that I have occasionally used. The cast-iron pulley of the 
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P. . 

Diameter of armature ie 155 .. 346 mm. T aie: 
Length of iron of armature sss .. 190mm. 180 mm. 
Number of slots ss vds des "y 53 

is commutator bars ss .. 111 105 

m armature coils ... 885 .. 37 * 3 105 
Number of poles  ... sve E ss 4 — 4 
Gear ratio E bes ae a 4 86 4°86 
Weight of motor (without gear and gear 

ca8e) m s 1,856 lbs. 1,924 lbs. 


Weight of armature and pinion ... — ... 476 lbs. 478 lbs. 


Fig. 5 shows the connections for carrying out the 250-volt test, 
current being taken from the 500-volt supply. By adjusting the 
three plates in the water tub suitably, 250 volts may be maintained 


at the terminals of the motor with any desired current strength. 


Prony brake is hollow, aad partly filled with water, which effec- 

tively keeps down the temperature of the brake blocks within 

reasonable limits. I have used such a brake up to 100 m.p. The 
length of the arm in this care is 5 ft. 3 in, this being 90 chosen in 
order that the lbs. pull x revolutions per minute + 1,000 = E.P. 
The diameter of the cast-iron pulley is 30 in, 80 that it exactly 
corresponds to a car wheel, the force at the tread being that indi- 
cated in the spring balance, multiplied by 42 and corrected for the 
weight of the lever arm. It is sometimes convenient to arrange 3 
balance weight to counter-balance the weight of the lever arm, 60 
that no correction is needed for this. 

Returning now to the purely electrical method, I have found that 
for carrying out the one-hour heat run, it is most convenient to 
employ a special switchboard, fig. 7, in which all the necessary con- 
nections are made once for all, the measuring instruments, after 
being standardised, being dropped into pockets and connected in 
circuit. 

Before the commencement of the test (which we will suppose is 
being made to determine the rise of temperature after one hour at 
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With the arrangement shown in fig. 5 a whole series of tests may 
be carried out at different voltages. If the iron losses be separated 
for each reading and plotted, a set of curves can be obtained show- 
ing the variation of iron and friction losses with speed for each 
field strength. Then, adopting Kapp's method, viz., plotting loss 
divided by speed, or back torque with speed, it should be possible 
to separate out the Foucault current losses from the total iron aud 
friction loss. (See Note 1 at end of Paper). 

For determining the starting carrent of a motor (this being the 
starting point of the efficiency curve), one motor is removed entirely 
from the frame, and eufficient resistance introduced into the circuit of 
the other to bring it just to the point of starting. It will be shown 
later that the determination of this starting current is of considerable 
importance. 

It is to be noted that the method of testing already described 
depends entirely on the assumption that the motors M and G 
are sufficiently similar, that with equal field currents and the same 
speed, the E.M.F. generated in each armature isthe same. A very 
slight difference in the length of the air-gap of the two motors would 
make this an unwarrantable assumption; but the author has found 
that, with motors manufactured by good firms, the assumption is well 

founded. In any case, it is easily tested. The supply voltage to 
motor M and the drop in volts in the motor itself are known, hence 
the back E.M.F. Similarly the terminal volts of G, and lost volts 
in armature of G are known, hence the "generated volts” of G 
can be determined. Birce in both machines the brushes are 
exactly in the neutral position, the back E. M. F. of M should be 
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50 amps.) the connections between the terminals marked A» and 
Fl, and between c and ER! are removed, and between C and 4« 
established. The current is now adjusted to 50 amps. and reading? 
are taken with the three-way switch in positions 1 and 3. This give 
the initial resistance of the two armaturer, including carbon brushes 
and brush contacts (care having previously been taken that brushes 
are well bedded and not canted). A similar test is taken after the 
hour’s run to determine the final resistance. If the rise of tempers- 
ture as determined by rise of resistance be desired, it is best to have 
a copper brush that may be slid in in place of the carbon brasb, a8 


better contact will then be obtained. 
(To be continued.) 
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THE PHYSICAL LIMITS OF ELECTRIC 
POWER TRANSMISSION. 


Ix the October issue of the Engineering Magazine Mr. Alton D. 
Adams discusses what he calls the Physical Limits” of electric 

wer transmission, by which he means the limit imposed by the 
highest voltage it is practicable to employ. After giving a list of 
the principal extra high voltage transmission schemes in operation, 
including the St. Maurice to Lausanne line, with its 10 continuous- 
current dynamos in series giving 20,000 volts, a 35-mile line in 
Utah delivering three- phase alternating current at 40,000 volta, and a 
$18-mile line in California transmitting alternating current at 
40,000 to 60,000 volte, he points out that transformers have been 
worked experimentally up to and over 100,000 volts. Assuming 
100,000 volta to be a practicable transformer pressure, the limit, so 
far as the line is concerned, has not yet been reached. 

The principal factors which determine this limit are temporary 
arcing between the several wires on apole, and the Joss of energy, 
due to leakage from one wire to another. It is, of course, overhead 
transmission that is under consideration. 


223 
H 
111 
woo EOE 
Se 
0 
WHERE 8 
)) 
, 
we EEE EHE HH H- HII 
Bee eee eas 
PUN eos ee ee DE 
eee 
E 
J 
800 EH HH 
i a 
LL 
e e 
„o BIEREBESENEES BEN 
nE SARNE) Sooo SEE 
F)) wae 
1 
% Ce ae a ENE 
an Ske ARRAS EARS aes 
M F 
J 
PNERRERPANRENEERERERR"zI tse 
U 
F333 
COO REE ETE Cee 
I 


(C o Q o o Vol 
e 8 83 8 & acts 
8 Q 2 Q 3 O wires 


Arcing generally starts at the cross-arms, and may be caused by 
heavy sea fog, salt deposit, or defective insulators. A portion of the 
40,000-volt line in Utah, referred to above, passes a former basin of 
the Great Salt Lake, and the dust which settles on the insulators, 
being charged with salt, gives rise to destructive arcs between the 
wires ; although these are arranged at the corners of a triangle having 
sides 6 ft. in length. - 

On the subject of leakage between overhead wires, the author 
quotes from a paper by Mr. Scott (Vol. xv., T. A. I. E. E.). 

Mr. Scott made tests on a two-wire pole line 11,720 ft. in length, 
of the energy loss between the wires when subjected to various 
preasures, and when spaced at distances of 15, 22, 35 and 52 in. 
apart respectively. It isa pity that Mr. Adams did not reproduce the 
Whole of these results, as they form the best part of the paper. 
The resulta for the two extreme cases only are given—viz., those in 
which the wires were 15 and 52 in. apart respectively; and as 
the figures are not given in tabular form, but spread over two 
pages of explanation, they are most difficult to follow. If plotted 
in carve form, or even tabulated, the results would have been far 
more instructive and intelligible, and the whole would have occu- 
ped Just one-quarter the space taken up by the author for the 

ciety, 

We have constructed the above curve and the following table 
from the figures given :— 

—————— 


Watts lost per mile of two-wire line. 


Volts between the l Sones 
two wires, " 
Wires 15 in. apart. Wires 59 in. apart. 
C PV 
40,000 150 84 
44,000 413 94 
47,300 1,215 122 
50,000 = 140 
54,600 = i 225 
58,800 = ^ 1,215 
59,300 = 1,368 


“To reduce this leakage,” says the author, it is simply necessary 
to give the path from wire to wire through the air greater electrical 
resistance by increasing its length, that is, by placing the wires at 
greater distances apart.” ] 

The limit to the length of cross arms attached to one pole is 
assumed to be about 12 ft., giving a distance of 105 ft. between 
the wires. This would involve very long and heavy poles, as the 
wire at the apex of the triangle must be 10-5 ft. from each of the 
two lower conductors. The next step would be to erect two 
lighter poles 20 ft. apart with a 30 ft. arm fixed across the two, the 
wires being attached to thie, about 14 ft. apart. 

There are obvious objections to this arrangement, so the author 
proposes a separate pole for each conductor, and considers that 
three poles, say, 30 ft. long each, with a 7-in. top, would not cost 
much more than one 95 to 40-ft. pole with an 8-in. top. 

By this method of line construction, “two or three times the 


maximum voltage of present practice" could be carried, and “the 


physical limit of electrical transmission would be forced back to the 
highest pressure at which transformers could be operated.” 

But what about the commercial limit? It surely cannot be 
seriously argued that a 300-mile line of 30-ft. posts can be erected 
for “ only a moderate percentage" in excess of a 100-mile line of 
35 to 40-ft. posts, and that the cost of depreciation on the two lines 
would be about the same! The article in the October Cassier's 
Magazine, by the same author, on Costs of Electric Power Trans- 
mission,” might be taken as an antidote to the above. 


METROPOLITAN ELECTRIC SUPPLY COM- 
l PANY’S ARBITRATION. 


THE arbitration between the Metropolitan Electric Supply Co., 
Ltd., and the St. Marylebone Borough Council as to the price to be 
paid to the company for the Marylebone portion of their under- 
taking was resumed on Monday, October 20th, at the Surveyors’ 
Institute, St. George Street, Westminster. Mr, C. A. Russell, K.C., 
is the umpire, and Mr. Robert Vigers and Mr. W. C. Ryde ale 
sitting as arbitrators. Mr. Balfour Browne, K.C., Mr. Cripps, K.C, 
Mr. Ernest Moon, K.C., Mr. Sarjent and Mr. A. T. Lawrence are 
appearing for the company; while the Marylebone Borough Council 
is represented by Sir E. Clarke, K.C., Mr. Fletcher Moulton, K.C., 
Lord Robert Cecil, K.C., and Mr. A. B. Cane. 

Mr. L. E. Halsey, examined by Sir E. Clarke, said he wasa 
member of the firm of Price, Waterhouse & Co, chartered account- 
ants. He bad been engaged in investigating the accounts and 
tables which had been put in in the case. He had had access to the 
books of the company relating to the Marylebone area and the other 
areas in which the company operated ; and as far as possible he 
had checked the calculations that had been put in by the company. 
In the main he found those calculations arithmetically correct. 
From tho calculations he found there was a net profit earned in 1901 
of £22,768 4s. 1d. The revenue derived from sale of current in 
the Marylebone portion of the undertaking in 1901, after allowing 
for depreciation and interest upon outeide capital and after adjust- 
ment of price of the inid- London scale, he estimated at £97,024 78, 9d. 
In arriving at that figure, he had taken the number of units sold 
to traders in mid-London, and calculated the rate per unit derived 
from those sales. 

The Umpire said the tribunal would like a little more detail. 

Witness said he would give the figures. The total sales in mid- 
London were 3,628,883 units, and the money corresponding to that 
was £66,574. From that he deducted the private lighting and the 
bulk contracts—307,479 units. The money corresponding to that 
was £6,505. Deducting those from the previous figures, it left for 
the traders 3,321,334 units, and the revenue £60,069, which was a 
rate of 4 35d. per unit. Dealing with the Marylebone figures in the 
same way, he found the trader's rate 487d. The number of units 
was 2,038,564. The difference in price would be seen to be 52d. 
Working out that 52d. on 2,938,564 units, they got the figure of 
£6,365, which was the ameunt of the extra price charged to trader» 
in Marylebone. He was next asked as to Table VIII., which was an 
estimate of the net profits of the Marylebone undertaking after 
providing for deprecistion and interest on works and plant used 
outside the area, and the conscquent estimated value of the under- 
taking based upon the rate of the earnings of the whole 
of the company's undertaking, and he gave the profit at £15,289 
148. 6d. From that had to be deducted the interest on the pro- 
portion of the debenture and loan capital invested in Marylebone 
plant, which he took at 4 per cent, and that left available for 
ordinary dividend £11,497 14s. 6d. Assuming that the price which 
was paid at that time for the shares, and which gave 3:86 per cent. 
of profit, represented the true expectation of interest, he applied 
the 3:86 to the figure of £11,497. That would give a capital value 
of £297,869, to which had to be added the value of the debenture 
stock and the loan capital atthe time. According to that, the value 
of the Marylebone undertaking was £401,101. : 

The Umpire: The basis of almost all these calculations seems to be 
Stock Exchange quotations ?— Witness: Yes. 

The Umpire: And the result of the calculations seems to be to 
show that the Stock Exchange quotation was wholly wrong? 

Bir E. Clarke: The Stock Exchange quotation is originally wrong 
to some extent, and generally higher than it ought to be. 

The Umpire: You get the 3:86, a figure constantly used after- 
wards by & calcucation based on a Stock Exchange quotation of 134. 
Now, if that had been 12 or 10, you would not have got 3:86 ? —Sir 
E. Clarke: No. 
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The Umpire: And the rest of the table is to show that it ought 
to have been something a good deal lower than 134 ?—Sir E. 
Clarke: No, not lower than that, assuming the company’s calcula- 
tion to have been correct, and the distribution of dividend to have 
been justified. 

The Umpire: That merely transfers the blame to the company’s 
accounts from the Stock Exchange quotation. I do not care 
whether the Stock Exchange was misled or over-estimated.—Sir E. 
Clarke : It shows that at that time people were investing in this to 
get 4 per cent. or 3:86, as the case may be. If that was the rate at 
which these would sell in the market, in arriving at the capital 
value of the undertaking you should apply that according to our 
suggestion. Suppose a company said they would distribute £50,000 
in profit, and were not entitled to do it, the price of the shares would 
be very high, but, of course, it would not affect the percentage which 
could be raised. Increasing the amount of the money distributed 
in dividend does not alter the percentage on the price given for the 
shares, because the price rises at once. 

The Umpire: Tren, to see if I understand it, do you mean the 
result atrived at is the same as if what you had done was to agree 
to 193, and say if, instead of the profit being available for distribution 
was £44,000, it had only been £26,000, the price would have been so 
much less.—Sir E. Clarke: Yes, that is so. 

Mr. Fletcher Moulton: The Stock Exchange quotation would be 
based on the profits. 

Mr. Cripps: No, no. 

The Umpire: I only wanted to know if the same result would be 
arrived at. 

Sir E. Clarke: I will put it to Mr. Halsey in that way—it is 
another way of proving it. 

_ Witness: Yes, it might have been put in that way, with the same 
result, 

It would have come to the same thing ?— Yes. 

The Umpire: That is assuming 134 was the correct view of 
value to take if the profits were £44,328. Of course, a lower 
price would have been the price taken if it were known that the true 
profits were only £26,000. Witness: Exactly. 

Sir E. Clarke: And that accounts for the difference between the 
value of the capital at market values—that is the whole undertaking 
80 you cannot compare the figures; bat that accounts for the 
difference between the proportion which Marylebone would have of 
the whole undertaking at market values, and the figure at which 
you put the real value.— Witness: Yes. 

Examined with respect to the tables which had been put in 
showing the company's consumers, the witness said that the amount 
of current used per consumer had decreased in the last four years. 
In 1898 it was 964 units, and in 1901, 849. He had made an 
investigation as to the amount of current taken by different groups 
of customers and the average per customer, and he found that 
whereas the number of uniis consumed by the larger customers 
increased on an average at a rate of nearly 9 per cent. per annum 
on the previous year’s supply, those taken by small consumers 
increased at a rate under 3 per cent. 

The Umpire: What do you take as large or small ?—Above or 
below £100; those who took above £100 in 1901 were the large, 
and the rest were the small Continuing, witness said he had 
examined the figures with regard to the comparison of prices in 
Marylebone and mid-London, and arrived at the figure 52d., 
which he thought represented the advantage which mid-London 
bad over Marylebone. He found that in mid-London there were 
over 40 accounts of over 10,000 units. The total consumption was 
1,276,865. Of those, three, conruming 51,960 units, were supplied 
under 4d.; 27, consuming 933,478 units, were supplied at 4d. ; and 
17, consuming 291,697, were supplied at between 401d. and 4°5d 
On the other hand, in Marylebone there were 49 such accounts of 
over 10,000, instead of 40, with a total consumption of 1,210,717. 
Of those, four, consuming 31,774 units, were eupplied under 4d. ; 12, 
consuming 336,857 unita were supplied at 4d.; 12, consuming 
314,437 unite, were supplied at between 401d. and 45d. ; and 30, 
consuming 527,649 unite, were between 4 51d. and 6d. 

Mr. Cripps said that as regarded those figures he had not had the 
details before him, and he would ask their accountant to look into 
them with Mr. Halsey, and very likely they would be agreed upon. 
He could not say if there was to be any dispute. 

The Umpire remarked that the analysis of the figures might be 
very important. 

In further reply to Sir E. Clarke, Witness said he had not been 
able to ascertain accurately what the cost of generation for the 
Marylebone area had been, as it was impossible to ascertain accu- 
rately the disposition of the current generated. The cost of genera- 
tion of the whole was given as £144,681. If the company’s estimate 
a« pnt in for loss in generation and transmission and in the 
number of units generated were accepted as correct, the unita gene- 
rated to supply Marylebone would in 1901 bave numbered 8,097,753 
ont of a total number generated of 17,909,995. On that basis the 
cost of generation for Marylebone woald be 465, 375. 

The Umpire: You ray cost of generation, Sir Edward—do you 
mean as distinguished from distribution and management and 
general charges? 

Sir Edward Clarke: The total cost, including distribution. 

Orot - xamined by Mr. Cripps, Witness eaid that in taking over 
e uairean of that kind he would look into the market value of the 
company. 


On Tuesday, October 21st, Mr. Arthur Wright, consulting 
e gincer for the Boroughs of Brighton, Stepney, and Marylebone. 
give eviderce. Replying to counsel, he said that be bad had long 
experience in connection with electric lighting work. His experi- 
ence had been chiefly;with:central:station' management. He was 


thoroughly familiar with the documents and evidence in this case, 
With regard to the steam generating plant used by the company in 
Manchester Square, he said he believed the turbos were of a very 
uneconomical type. He understood they consumed twice the 
amount of steam per kilowatt-hour a modern engine would con- 
sume. The effect of that was to make the generation of electricity 
in Manchester Square exceedingly expensive, owing to the absence 
of condensation. He also thought that they were too small a size 
for the business they might be called upon to do. They occupied 
a great deal of space, and considering the total generating capacity 
they were extravagant in floor space. The company had some tteam 
plant at Rathbone Place, consisting of some high-speed engines of 
exceedingly small size considering the business they had to do. 
Their largest size, he believed, was 120 kw., which was altogether 
too small a size for a modern business dealing with 2,000 xw. 

The Umpire: Do you make any suggestion as regards Manchester 
Square and Rathbone Place as to what unit you should take?—I 
think if they had a 1,000 Kw. set, they could have got much more 
generating capacity in those two sites. Ina business dealing with 
5,000 KW., anything under 1,000 Kw. is a mistake, I think. Con- 
tinuing, witness said, with regard to the modern transforming plant 
in Manchester Square and Rathbone Place, he thought the same 


fault applied—the units adopted were too small for the business 


they did. To have only 100-Kw. sizes meant a large expense in 
switchgear, a large floor epace covered, and consequently a larger 
amount of attendance and repairs than if they put in 500 or 600-xw. 
transformers. What had been put in quite lately scemed to be 
altogether too small to tackle the business of Marylebone. He 
should imagine that that also tended to increase the cost of repairs, 
The motor-generators in Rathbone Place—14 in number—were 
situated in a most unsuitable place, very hot, and everything led to 
uneconomical working. They were in a crowded place, and could 
not be expected to work as efficiently as a larger motor-generator 
could. Dealing with the question of the probable increase of the 
supply of electricity in the future by the company in Marylebone, 
witness said that the company estimated that, including motive- 
power, they would get an increase of 940,000 unite by the 
end of the concession, or nearly 46 per cent. greater than 
the greatest increase they had ever had. He thought it would 
be unreasonable to suppose that they would go on for 30 years. He 
thought the present rate of increase might be maintained fortwo or 
three years if tae company continued their reduction in prices at 
the same rate as they had done during the last five or six years, bat 
the increases depended very much upon the reductions, In the 
case of electric lighting, the pecple to come on first were those who 
came on independently of cost, but that number was very soon ex- 
hausted. Electric lighting bad no competitor in wealthy houses 
and in certain shops, but that was a very small proportion of the 
total population. In order to get the bulk they must reduce the 
price far below the price which the company bad put in their table. 
Unless they did that he thought the population would be lit by 
incandescent gas. He did not think they could get electric light 
generally taken up at a price varying from 54d. down to 44d. 
Incandescent gas, as it was now probably going to be managed, was 
going to largely interfere with tne great bulk of the people taking 
electric light at anything above 4d. Unfortunately in this country 
we had had no experience of the incandescent gas well managed, 
but he was certain from what be had seen abroad that incandescent 
gas would be a very strong reason why the bulk of the people would 
not take electricity at 4d., or anything above 4d. ; as regarded public 
lighting incandescent gas had been a success. The arc lights bad 
not succeeded in the main streets, but even electricity at 14d. could 
not compete with well-managed incandescent gas. As to the use of 
incandescent gas in shops, he was of opinion that the better class 
shops would use electricity, but when they were exhausted—and 
they were a very small proportion of the total population—they 
came to a class that considered cost above everything, aud he 
thought that incandescent gas at anything like 3a. a thousand would 
certainly get the bulk of the lighting unless electricity was supplied 
at very much less than 4d. In Berlin, where electricity had been 
as well supplied as at any place in Europe, and, he believed, com- 
paratively cheaply, he did not find that one shop out of 20 in the 
principal streets was electrically lit. It was all done now by incan- 
descent gas, showing that, when incandescent gas was managed as it 
was managed there, it was the most serious rival eiectricity could 
have. The better class shops in Berlin were now nearly all lit with 
incandescent gas, but here we had never had the incandescent gas 
properly managed. They could give electric light cheaper if they 
had a more efficient lamp. The effect of that would be that they 
could compete with the Welsbach burner, but their field would be 
reduced ; if they gave twice as much light with the same amount of 
electricity, half their field was gone at once. He could not say if people 
would take more light then or reduce the amount. Among the poorer 
classes he thought they would reduce the amount probably; smong 
the better class they might shade the lamps, or cover them up more, 
but in the future the new lamps must reduce the possible consump- 
tion of electricity. In Brighton they were just commencing to use 
the Nernst lamp both for street and private lighting. He was 
aware that Mr. Ferranti bad made a suggestion that small con- 
sumers would afford an increasing field for the supply of light, but 
he did rot think that he meant that the small consumer wou 
come on at the present price—that would have to be considerably 
reduced. As to the probable use for power, he did not think Mr. 
Conacher’s estimate of eight million units, which was 100 times the 
present consumption, in 30 years' limit was ever likely to be 
obtained. The various uses to which it had been suggested that 
electricity might be applied, such as for heating water, heating rooms, 
and driving fans, he regarded as impracticable in a comm 
sense. Its use for cooking was more probable than for heating, bat 
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he did not think it would ever amount to much. The cost of the 
cookers and the absence cf ventilation in the electric kitchen 
would interfere with that ever being a big business. In London it 
was not safe to trust to their lighting plant for a power demand, 
because an ordinary fog would interfere with it absolutely. As to 
the use of electricity for lifts, he considered that a lift was the 
werst kind of consumer one could have from an electric light point of 
view, as it jerked the light. Regarding its usc for industrial pur- 

in Marylebone, he did not consider that was a district where 
that sort of indu*try was likely to thrive. Manufacturers were 
likely to go to districts where electricity was much cheaper, and 
where land and labour were cheaper. He looked upon Marylebone 
as unsuitable for factories. At Shoreditch and Stepney the power 
supplied wax at a much lower rate, and he thought that sort of industries 
would go where electricity was cheap. Regarding automobiles, he 
thought they would have to be charged in yards by skilled atten- 
dants. He did not think it was possible to contemplate charging 
electric cabs in one's own private stables. ` In the first place, the 
batteries required very skilful attention and rather heavy handling, 
and they would require to be charged probably in the middle of 
the night, and that would have to be done by a company. At 
Brighton they had sold electricity as cheaply as any where in England, 
and he thought they sold 500,000 units for motive power. They 
sold a great quantity for tramways but not for motive power. The 
population of Brighton was the tame as Marylebone—125,000. 
They had no fixed prices. It was sold on a sliding scale, but it 
came out at about 24d. He did not believe the company would be 
able to maintain its present price in Marylebone if it wanted to 
get anything like an increase in buiinegs; 5d. now was a very high 
price. Municipalities in the north and in the east supplied at.a 
much lower figure, and the effect of that would be to force down 
prices quite apart from competition. The average price at Brighton 
on the sliding scale for lighting to private consumers was 34d.— 
Adjourned. 


On Thursday, October 23rd, furtber evidence was given by Mr. 
A.Wright. He was examined by Mr. Cane with regard to the 
table he had prepared, the object of which was to show that owing 
to the capital charges which he estimated the company would incar, 
and the estimated cost per unit during the next 30 years, the price 
which the company itself set down to supply power would be un- 
profitable to it. He worked out the capital cost on the basis of 
the £60 per 1,000 units sold which corresponded to tke 20 per cent. 
load factor for power. This at 44 per cent. for interest, and 14 per cent. 
for provision for terminal drop, came to a charge of ‘864d. per unit sold, 
and that being constant during the 30 years as they had taken it at 
the estimated average cost, was added in the last column but one 
of his table to the total cost per unit. In the next column they 
had dealt with the estimated demand for power, and without any 
relation to price they had estimated that 3,000,000 units for power 
would be the most that could be sold ii Marylebone. Tbat he 
should say was the estimate of the Borough Council. Personally, 
he thought that if they had a low price corresponding to the 1jd. 
or Id. of other authorities in 30 years, it would be reasonable to 
suppose that they could rell something like 3,000,000 units, but it 
being a residential and not industrial district, he did not think 
more should be allowed. 

The Umpire said he took it from the table that the total cost per 
unit column showed, with the exception of one or two years, that 
the total cost per unit always exceeded the prices proposed to be 
charged by the company. 

. Mr. Cripps, K.C.: That is their view. 

Mr. Cane (to witness): I understand you to say, not that no 
company can sell power at a profit, but that under the peculiar 
circumstances of this company in respect to capital charges, 
you do not anticipate they can ?—They can sell power at a 
p if they fairly debit to the power supply the capital required 

T power. 

Witness proceeded to criticise the valuation of the company of 

their plant. He was aware it was a part of the case of the local 
authority that the company were bound by their agreement to have 
à self-contained system in Marylebone, and he knew it would be 
stated by Mr. Ferranti that the company’s stations were as full of 
Plant as they could be. He thought that was an accurate state- 
ment, for they were crowded up with small plant. 
_ Mr. Cane: Would there have been any physical impossibility in 
installing plant at these stations sufficient to meet our demands ?— 
I think not, if you took out the present wastefal plant —I mean 
wasteful in the tense. of occupying a large floor space. You can get 
sufficient plart to carry on the business in Marylebone at some in- 
Convenience. Ido not think it is anything an engineer would b» 
proud of, but it is possible. 

In cross-examination by Mr. Cripps, Witness admitted that in his 
Valuation of plant in 10 years he bad written off for boilers which 

d been properly renewed as regarded their tubes 73 per cent. of 
their value, 

Mr. Cripps: Have you ever done such a thing in your life except 
for the purposes of this valuation, or heard of such a thing ?—I 
think that is the usual rate of depreciation in estimating the value 
of a boiler, ` 

en you say in another five years these boilers will be unfit for 
use ?—I do not think you will use them. 
t o you say in five years these boilers, with properly renewed 
aig Will be useless ?— You will have taken them out to replace 
em by bigger ones. They do not wear out or disappear, but they 
me unsuitable for your business. 

„a Crost-examination as to further figures in his estimates, 

Witness eaid he had taken the alternators at half the original cost, 


the alternators being practically scrapped, and he had assumed as 
the value of the turbos to the company one-third of the 
original cost, owing to its being an obsolete, wasteful design. l 

In other words as regards boilers. Though the depreciation is 
not calculated on the same year, and eo on, what you consider is 
that, in that the turbc-alternators in your opinion are of a wasteful 
design, they would have to be renewed, and an alternative method 
to be introduced by the company, and so you have valued them ? 
—Yes. He had dealt with the steam pipes in the same way as the 
boilers. 

Mr. Cripps: The result of applying that principle is to make your 
capital at the present time, including preliminary expenses, and so 
on, £180,000 ?—Yes. That principle which you emphasise applies, 
I believe, only to the steam generating plant. The mainsare valued 
on the ordinary depreciation rates. 

Whereas your figure on your principle works out at £180,000, the 
figure at which this plant stands in our books is £505,000 ?—That 
includes buildings and sites. 

Yes, I beg your pardon. Excluding these items, and merely 
taking the same items you include, I am told our figure is £373,000. 
Your view is that the company, keeping the accounts in the ordi- 
nary way, have their capital account as regards their plant and so 
on, twice what it ought to be, or rather more ?—The capital cost to 
the company bad been very nearly twice the value of the apparatus 
and materials I saw at Marylebone. Whether the whole of the 
apparatus, which cost £360,000, is in my valuation, I do not 
know. ö 

Examined on the question of the cost of supplying power, witness 
raid that at Brighton the supply for power purposes was charged at 
the same price as for lighting. They charged 7d. for the first hour 
and 1d. afterwards. To a 10-hour user that came to 16d. They 
supplied for power purposes in some cases at 17d. That was no loss 
tothem, but just bare cost, including capital. 


(To be continued.) 


A STUDY OF POWER GAS. 


UNDER the above title the Engineering Magazine in its Review of 
the Engineering Press" gives some extracts from a paper on " The 
Generation of Motive Power in Internal-Combustion Engines and 
the Utilisation of Waste Furnace Gases," forming the second con- 
tribution on the subject by M. Lencauchez to the Société des 
Ingénicurs Civils de France. 

Among the advantages claimed for the use of gaseous fuel are 
materialeconomy, cleanliness, freedom from smoke, and general 
convenience. It is also pointed out that fuels altogether unsuited 
for steam-making may be utilised in the ga3 producer. 

M. Lencauchez reviews the development of the gas producer, 
showing that while there is no fundamental difference in principle 
between the more recent producers and the earlier ones, the im- 
provements which bave been made are important ones, affecting both 
the more convenient operation of the apparatus and the utiliga- 
tion of valuable by-products. When only air is employed for the 
partial combustion of the fuel in the producer, the combustible 
portion of the gas consists of carbonic oxide gas. with only a very 
small proportion of bydrogen, and the gas has a thermal value of 
about 100 B.Tb.U. per cub. ft. 

When water vapour or steam is added to the air supply, the gas 
contains a higher proportion of hydrogen, and has a thermal value 
of from 130 to 150 B.Th.U. per cub. ft., while gcod water gas gives 
about 300 B. Tu. U. l 

The most striking point in M, Lencauchez's paper is perhaps the 
following :—“ So far as thermal economy gces, it has been found 
that with properly constructed engines the efficiency with very lean 
gas is as high, if not higher than with the richer gas, but naturally 
a larger engine is required to produce a given amount cf power,’ 
In this connection we may point out that a certain engine gave 
80 H.P. with coal gas, and 67 HP. with blast furnace gas, or a 
difference of only 16 per cel. t., while the thermal values of the two 
gases were about 600 for the fcrmer gas, and 120 for the latter. 

Discussing the various forms of producers, M. Lencauchez refers 
to the difficulty found in the removal of the incombustible portion 
of the fuel, and points out that in the blast farnace this is done by 
means of a flux, thus removing the earthy matter in a liquid form. 
In regard to the use of blast furnace gas in gas engines, the same 
writer says that the removal of dust constitutes the most important 
factor, and describes several arrangements for scrubbing and wash- 
ing the gas. His statement that in some instances no purification 
is necessary " is somewhat misleading, though it has been adopted 
by many writers. 

Blast furnace gas asit leaves the furnace top is in a highly-heated 
condition, besides being charged with water vapour and dust, and 
in this state it cannot be successfully applied to the cylinder of aa 
internal combustion engine, for obvious reasons. Where it has been 
said to be employed without purification, it has been subject to the 

sage through the usual “dust catchers,” and the cooling effect 

therefore purifying) of considerable lengths of tubing, from 100 to 

200 yards; the dust catchers and tubing constituting a crude form 
of purifier. 
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NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. Toompson & Co., Electrica] Patent 
Agents, 8:2, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


22.199. Improvements in electrically-lit signboards and the like.“ G. SMITH. 
October 18th, 


22,233. “ Electrothermio diffusers.” F. DER Marm October 13th. (Complete.) 


. 22,235, “New form of cylindrical accumulator blocks.” W. OSTERMANN, 
(S. Raudnitz, Austria) October 13th. 


22.249. An improved method of and apparatus for the production of high 
frequency electric currents." R.S8cHanr. October 18th. (Complete.) 

22,255. “Improvements in electric ignition devices for explosion engines." 
K. vox DREGER and R. FRIEDLANDER. October 13h. (Complete.) 


. 22,961, “Improvements relating to the method of and apparatus for armour- 
ing electric cables and the like.“ E. T. GREENFIELD. October 18th. (Complete.) 


22,262 " Improvements in electrical conducting systems.“ I. H. HEGNER. 
October 18th. 


22,280 ‘Improvements in and relating ta the electrifica;ion of long-di-tance 
ways, generally known as railways, and also to the electrification of strcet and 
road tramways.” J.F.SwirH. Ostober lith. 


22,288. An improvement in or relating to trol'ey wire ears employed in 


connection with the overhead system of electric traction." J. WILKINSON, 
October lith. 


23296. ''Improved method of and means for cooling armatures and other 
parts of motors or dynamos.“ M. Kvn. October Mth. 

22313. '' The ‘ Massey Automatic Electric Signal,’ for tramways or railways.“ 
J. Massey, October lith, 

22,834. “Improvements relating to sparking plugs for the electrical ignition 


apparatus of explosion engines, particularly applicable for use in connection 
with motor road vehicles.“ A. Fonp. October l4th. 


22,336. ‘Improvements in electrical s‘gnalline apparatus for tran:mitting 


orders or signals from one remote point to another.” A.F.Havss. October 
14th. (Complete.) 


22,314. Improvements in coin-freed electricity vending machines." F. H. 
Urry and W. Haypos. October 14th. 


22,346. ''An improved apparatus for indicating the presence of leaks on 
electric circuits." R. J. Borr. October 14th. 


22.352. Improvements relating to apparatus for locating breakaand ¢ rounds 
in electric circuits or for comparing the resistance of one circuit with that of 
another." M. J. Myrns. October ith. (Complete.) 

22,356. Improvements in retarding devices for use in connection with 
electrical measuring and like instruments.“ A. O. BeNEcKE, October l4th. 
(Complete.) 


22,400. An improved electric lamp for use on cycles, motor cars, and other 
vehicles." R.B5iNcLAIR. October 1th. 


22,421. "Improvements in electric switches." C. M. Donman and R. A. 
SmirH. Octoberlóth. (Complete.) 

22,426. Galvanic double battery." H. Brey, October 15th. 

22,703. "Improvement in electric and other tramcears." J. A. DE Mac EDO. 
October 16th. " 

22,305. “Improvements relating to electrical interrupters or make-and-break 
devic2s for induction coils, and for producing electrical discharges," E. E. 
BARTLETT., October 16th. 


22,5382. ‘Improvements in incandescent lamps." J. J. RooN EX. October 
16tb. (Complete.) 


22,551. Improved electric signalling system." C. W. Minis and W. W. 
PippiNG TON. October 16th. (Coinplete.) 


22,555. ‘Improvements relating to electric insulating material." I. 8. 
McDoctGALL. October 16th. 


22,556. "Improvements relating to electric insulating fabrics.” I. 8. 
McDorcarr. October 16th. 
22,550. Improved methcd of protecting electric cables.“ DRAKE AND 


GonHaM, LTD. October 17th. 


22,615. "Improvements in insulated connections for electric cables.“ 
L. W. DE Grave. October 17th. (Complete.) 


22,649. "Improved method of and appliances for operating trolley line and 
ot ner switches." P. H. Dawe. October 17th. 


25.657. Improved means for applying electricity to the human body." 
J. W. GiBBS, October 18th. 
22,675. "An improvement in electric tro'ley heads with a wire-fincing 
apparatus attached.” J. T. CHERRY and E. H. CLivE. October 18th. 
22.676. An improved house fuse box." C. H. NAvLoR. October 18th. 
22,705. Improved electric motor car." H. W. HEI. LAANN. October IS th. 
22,712. Improvements in and connect2d with alternate current motors.“ 
V. A. Fyny. October 18th. 


22,724. An improvement in electro-magnets.” 
October 18th. 


$2,732. ‘‘ Improvements in and relating to electric switches." A. P. Zant. 
October 18th. 


22,750. ‘Improvements relating to electric illuminating devices, chiefly 
designed for use in connection with signs or the like on tramway and other 
vehicles," H. H. Lake. (Reversible Electric Car Sign Co., United States.) 
October 18th. (Complete.) 


22.751. “Improvements relating to electric illuminating devices, chiefly 
designed for use in connection with signs or the like on tramway and other 
vehicles," H. H. Lake. (Reversible Electrio Car Sign Co., United states.) 
October 18th, (Complete.) 


G. HOLLINGWORTH. 


PUBLISHED SPECIFICATIONS, 1900. 


Co vies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
8 Co 992, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
din stamps). 


15,201. ‘Improvements in means for producing jacquard cards, or for 
operating the Fitting wires of jacquard looms.” C. Junge. (Communicatcd.) 
Dated August 25th, 19(0. 1 claim. 

15,925. “Improvements in electric arc lamps." H. Bremer. Dated August 
Zith, 1900. 6 claims. 

15,285." “Improvements in systems of electrical distribution.” British 
Thomson-Houston Co. (Communicated.) Dated August 28th, 1900. 9 claims. 

15,29. “Improvements in wireless telegrsphy." C. E. Wilson. Dated 
August 28th, 1900. 8 claims. 

15919. “Improvements in automotor trolleys for electric current.“ P. B. L, 
Lombard-Gerin. Dated August 28th, 1900. 2 claims. 

2. "Improvements in apparatus for stopping, starting, and reversin 

25 motors.” W. L. Wise. Dated August dth, 1900, 2 claims. s 


September 8rd, 19:0. 


15,968. "Improvements relating to the eleotro-deposition of metals upon 
articles of china, earthenware, and the like." G. Cooke and J. Parr. Dated 
August 29th, 1900. 2 claims. : 


16,378. Improvement; in meavs for generating or converting alternating 
electric currents.” British Thomson-Houston Co. (Communicated.) 
August 29th, 1900. 16 claims. 


15,879. ‘‘Improvements in regulating 5 machines." British 
Thomson-Houston Co. (Communicated.) Dated August 29th, 1900. 28 claims. 

15,880. “Improvements in systems of electrical distribution." British 
Thomson-Houston Co. (Communicated.) Da'ed August th, 1906. 16 claims. 


* 15,881. ‘Improvements in thermal electric cut-outs.” British Thomson- 
Houston Co, (Communicated.) Dated August 29th, 1900. 10 claims. 


15,883. ‘Improvements in systems of electrical distribution." British 
Thomson-Houston Co. (Communicated.) Dated August 29th, 1900. 6 claims. 


15.419. Improvements relating to the supply of current to electric 


vehicles by inductive means." R. Haddan. (Communicated. Dated August 
20th, 190). 2 claims. 


15,470. Process of forming metallic electrode plates." A. J. Boult. (Com- 
municated.) Dated August 80th, 1900. 1 claim. 


15,473. Process for the forming of electrodes." A. J. Boult. (Communi- 
cated.) Dated August 80th, 1900. 2 claims. 


15,524. A method of and means for lining wheel hubs, bearings and the 
like.” A. Reichwald. (Communicated.) Dated August 31st, 1900. 2 claims. 


15,591. “Improvements in electrical driving apparatus and in electric 
meters combined therewith.” A. J. Boult. (Communicated.) Dated Bep- 
tember Ist, 1900. 4 claims. 


15,642. “ Relates to holders for incandescent lamps." L. J. P. Hollub. Dated 


15,660. Improvements in or relating to electric motor wheels." R.C. Sayer, 
Dated September 4th, 1900. 2 claims. 


15,710. "Improvements relating to electris storage batteries," H. H. Lake. 
(W. R. Bowker, U.S.A.) Dated September 4th, 1900. 4 claims. 


15,717. "Improvements relating to electric railways working on the closed 
conduit system." L. Dion. Dated September ith, 1900. 6 claims. 


15,718. "Improvements relating to the preparation of conducting material 
chiefly designed for the manufacture of brushes for dynamo-electric machines," 
H. H. Lake. (J. B. Pay, U.S.A.) Dated September 4th, 1900. 21 claims. 


15,721. “Improvements relating to telephone systems.” H. T. Cedergren. 
Dated September 4th, 1900. 6 claims. 


15,730. An improved material or composition, suitable for use as an electric 
cement and insulator.” A. Matheson. Dated September 4th, 1900. 8 claims. 


15,748. “Improvements in or relating to electric switches, fuse and other 
apparatus in which destructive electric arcs are liable to be formed.” G. W. 
Partridge. Dated September 4th, 1900. 6 claims. 


15,752. ‘“* Improvements in and relating to electroliere, pendant and fittings 


or connections therefor.” H. Hirst and G. H. Ide. Dated September 4th, 1900. 
1 claim. 


15,774. An improved electrical signalling apparatus for fire alarm and other 
purposes." W. Clar, Dated September 5th, 1900. 8 claims. 


15,864. "Improvements in and relating to street lamps and fittings lor 


„ lamps.“ W. C. Hawtayne. Dated September 6th, 1900. 8 
claims. 


15,870. “Improvements in apparatus for producing electric waves." T. J. 
Ricaldoni. Dated September 6th, 1900. 3 claims. 


15,674. “Improvements in means or apparatus for controlling electrically- 
driven lifts, hoists, cranes, pumps, or air compressors and for analogous pur- 
poses." J. Bjornstad. Dated September 6th, 1900, 4 claims. 


15,888. ‘Improvements relating to the method of suspending the moving 
parts of an electric integrating meter or other instrument.“ J. C. Fell. Dated 
Beptember 6th, 1900. 6 claims. 


15,890. "Improvements in electric cable connectors." 8. Beeton and M. 
Barr. Dated September 7tb, 1900. 8 claims. 


15,918. "Improvements in electrical phase transformation,” British Thom: 
son-Houston Co. (Commuuicated.) Dated September 7th, 1900. 3 claims. 


15,919. “Improvements in electric rotary transforming apparatus.” British 
e Co. (Communicated.) Dated September 7th, 1900. 8 
Claims. 

16,920. “Improvements in electric furnaces.” British Thomson-Houston 
Co. (Communicated.) Dated September 7th, 1900. 5 claims. 


15,921. “Improvements in electric cut-outs.” British Thomson-Houston 
Co. Dated September 7th, 1900. 9 claims. 


15.951. “ An automatic switch for groups of transformers with members of 
various capacity." A. Schlatter. Dated September 7th, 1900, 1 claim. 


15,957. Improve inents in electric motors." C. Cental and P. Gasnier, 
Dated September 7th, 1900. 4 claims. 


16.010. A new or improved insulating and packing material, and a method 
of inanufacturing same.” M. Raphael and L. Elias. Dated September g ch. 
1900. 4 claims, 

16,049. Improvements in electric commutators.” British Thomson- Houston 
Co. (Communicated.) Dated September 10th, 1900. 14 claims. 


16,050. Improvements in controlling high potential electric circuits." 


pause Thomson-Houston Co, (Communicated.) Dated September 10th, 1900. 
claims. 


16,051. Improved means for starting alternating current motors." British 


Thomson-Houston Co. (Communicated) Dated September 10th, 1900. 
claims. 


16,053. "Improvement: in systems of electrioal distribution." British 


Thomson-Houston Co, (Communicated.) Dated September 10th, 1900. 
22 claims. 


16,081. “A device for putting into and cutting ont of oircult liquid rheostats 


operated by means of compressed air.“ C. de Kando. Dated September loch. 
1900. 2 claims. 


16.082. Combined reversing switch and automatic maximum current 


interrupter for multiphase alternating current motors.” C, de Kando. Dated 
September 10th, 1900. 


16,117. “Improvements in signalling on railways." F. B. Behr. Dated 
September llth, 1900. 8 claims. 


16,127. ‘Improvements in and connected with dynamo- electric machines.” 


British Thomson- Houston Co, (Communicated.) Dated September llth, 
1990. 18 claims. 


16,128. ''Improvement3 in regulating electric alternators.” British 


Thomson-Houston Co. (Communicated.) Dated September llth, 190. 
6 claims. 


16,130. “Improvements in  high-potential electrin switches.” British 


Thomson-Houston Co.  (Communicated. Dated September lith, 1900. 
10 claims. 


16,164. "Improvements ia electrical measuring instruments.“ A. C. Heap. 
Dated September 11th, 1900. 8 claims. 


16,225. "Improvements in measuring electrical energy and in apparatus 
therefor.” R. Kennedy. Dated September 12th, 1900. 6 claims. 


16,226. “Improvements in or relating to machinery or apparatus for covering 
electric cables, wires and other cores.” I. L. Berridge and B. Kerr. Da 
September 12th, 1900. 8 claims. 


16,48. "Improvements in electric wall or floor coupling sockets.” G.A. G. 
Kent and B. G. Stewart. Dated September 12th, 1900. 8 claims. 


16,290. ‘Improvements in and connected with electrio circuits for the trant- 


mission of energy by variable currents." G. A. Campbell. Dated September 
18th, 1900. 10 claims, j 


16,291, „An electro-magnetic regulator of the admission valves of ças of oil 


motors.” C. D. Abel. (Communicated.) Dated Beptember 18th, 1&0. ? 
a B. 
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ELECTRIC TRACTION ON RAILWAYS. 


WE have frequently in the past had occasion to discuss the 
important question of the conversion of our railways from 
steam to electric traction, and the position which we have 
always taken up is that there is a very wide field for electric 
traction in railway work, and one which is probably larger 
in England than in any other country in the world. This 
consists in the application of electric traction to our suburban 
lines around our big towns, and in crowded districts, such as 
exist in the North of England. 

The conditions that obtain in this country are quite 
different from those which are met with on the other side of 
the Atlantic. In America there is practically no speed limit 
imposed, nor any equivalent of our Board of Trade to regulate 
the methods to be adopted, and, as a consequence, the tram- 
ways have, to a large extent, practically absorbed all 
the suburban passengers, leaving the railway companies 
nothing but long-distance passenger traffic. In this country 
matters are different, and the railway companies by electrifying 
their lines, will be able not only to hold their suburban traffic, 
but to greatly increase it. We think that if our railways are 
electrified, and sufficient terminal facilities are available, 
passengers will always travel distances exceeding four or 
five miles by a railway in preference toa tramway. It is a 
well-known fact that many railways consider their snburban 
traffic a nuisance, and would like to do away with it entirely, 
as ib is not so remunerative as their long-distance traffic, 
and, in many instances, so encumbers their stations and 
approaches as to cause serious delays to their main line 
trains. In such cases it might be argued that it would be 
to the advantage of the railway company to give up the 
suburban service entirely, and only continue the main-line 
trains. Unfortunately, the capital invested in the lines, 
stations, &c., which are only used or required for suburban 
traffic, is so great that no company can afford to write it off. 
This being the case, they must turn to electrification as the 


: only remedy, as otherwise the traffic wil be greatly 


diminished, owing to the network of tubes and tramways 
which are now under construction, authorised, or being 
promoted. 

Since the time of the now famous arbitration between the 
Metropolitan District and the Metropolitan Railways, and 
notwithstanding the fact that authorities like Major Cardew 
and Sir William Preece so strongly favoured the adoption of 
a polyphase system, we have always maintained that the direct 
current series-wound motor is the only one that can be 
seriously considered for the work which is required on our 
suburban lines, and that, owing to the enormous traffic and 
frequent service, there is no difficulty in economically 
installing it. | 
We now return to the subject in consequence of the pro- 
posed application of alternating currents for electric traction 
purposes in America, as set forth in the paper read by Mr. 
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Lamme before the September meeting of the American 
Institution of Electrical Engineers, of which an abstract 
was published in our issues of October 24th and 31st. . 

The experiment is being carried out by the Westinghouse 


Co. on abont 45 miles of track, and will be watched with 


great interest by all engineers ; but even should it be suc- 
cessful, it will not necessarily show that the alternating 
system is the correct one for our suburban railways, as the 
line being equipped in America is practically a long-distance 
line. 

It may be that a single-phase alternating-current motor 
will some day be designed to satisfactorily fulfil all the con- 
ditions required by railway work, but we are disposed to 
agree with Mr. Steinmetz in the remarks which he made in 
the discussion which followed Mr. Lamme’s paper, to the 
effect that alternating-current traction will only come into 
practical use when a single-phase motor is made to start 
with a maximum torque, the torque decreasing with increase 
of speed. 

We will not here discuss the details of Mr. Lamme’s 
suggestions ; suffice it to say, that of all the alternating 


current systems suggested up to the present this certainly is 


the most promising, being the most simple. 

As frequently stated, we do not wish to be thought 
adverse to the adoption of electric traction on main line 
railways, or to bar the path of progress. We would impress 
upon railway companies, as we have done so often, the 
necessity of taking immediate steps to electrically equip 
their suburban lines, which they will have to do unless they 
are prepared to entirely give up the suburban traffic and 
write off all the capital invested in the lines amd stations 
which have been built for this purpose only. 

While we are perfectly prepared to pive all credit to 


Messrs. Mordey and Jenkin for having so carefully considered 
^ the use of alternating current motors in connection 
with traction work, at the same time we hold that 


papers of the description read by them do more 
harm than good. We think that such suggestions 
in connection with operating main-line railways electrically, 
coming from such a quarter, are to be discouraged, as they 
only tend to cause one of two great evils—either to 
encourage unprincipled promoters, and to give weight to 
their plausible arguments in favour of long-distance lines, 
and thus enable them to obtain money from the ignorant 
public for schemes which are hardly likely to be successful ; 
or else to furnish excuses to the chairmen and fossilised 
directors of railway companies, for putting off the day 
of electrification, and enable them to persuade their share- 
holders that electricity is so much in its infancy that they 
dare not adopt it. | 
— . — 


8 Mn. ANDREW CARNTEGIH, LL. D., has 
Industrial and Intel- taken the opportunity afforded him by 
lectual Supremacy. hig recent installation as Rector of St. 
Andrews University to give us his opinion as to the result of 
the present struggle for the industrial supremacy of the 
world. For two chief reasons the land of his adoption 
must eventually become supreme in industry ; in comparison 
with the United Kingdom, or indeed, with the whole of 
Europe excepting Russia, the United States is (Mr. 
Carnegie would clearly prefer the singular verb) so vast in 
extent and so free from wars and rumours of wars. Inas- 


much as home commerce is the “true king" or basis of 


industrial ascendeney, while foreign. commerce is but “a 
braggart always in evidence," the United States must come 
ever more to the front, for it is still relatively undeveloped 
and sparsely populated, whereas Europe (again excepting 
Russia), and particularly Great Britain, have already been 
more completely opened up and even suffer from a sarplog 
of population. There is no doubt much truth in this. 
more truth than is pleasing to a European's pride. Am 
yet the subjects of King Edward VII. have colonies and 
dependencies almost unexplored and wholly devoid of 
civilised population; maybe these territories contain coal, 
iron ore, &c., which will outlast the deposita of the States. 
maybe they will one day provide us with food, and leave us 
no longer at the mercy of * American" and Argentine 
cattle breeders, of Russian growers of wheat. Inevitably 
the States must retain the great advantage of its isolated 
geographical position, for it has practically no frontiers to 
guard day and night with a costly army, and no narrow 
seas to patrol with an equally expensive fleet. Mr. Carnegie 
boldly gives us the alternatives ; universal disarmament, or 
the position of satellites to the American sun, Perhaps 
these are not true alternatives—there may be a third course 
for us of Europe—but if the States does actually become 
the hub of the universe, it will acquire that position by 
right of size and activity, for it is even now a “combine” 
of 45 States, some larger of themselves than the whole 
United Kingdom. 

Having thus relegated us to a subordinate place in 
material affairs, Mr. Carnegie offers the land of his birth, in 
conjunction, we hope, with its ** predominant partner," the 
position of intellectual supremacy. The States is to 
produce the Rockefellers, the Carnegies, the Pierpont 
Morgans ;. we are to breed the Shakespeares, the Gibbons, 
the Faradays. It is, as the Rector of St, Andrews says, a 
higher, nobler function ; but it is one which will not appeal 
to the denizens. of Lombard Street, for our acceptance of 
the duty might seriously affect our income-tax returns. A8 
intellectual supremacy must depend to a very large extent 
upon pre-eminence in education, Mr. Carnegie wishes to 
see the facilities for education in this country cheapened and 
widened ; and not contenting himself with pious aspirations, 
he has contributed of his substance, munificently, if not 
always quite judiciously, to the aims he has at heart. The 
shape his benefactions have taken in England is mainly 
that of providing the capital necessary for the establishment 
of free libraries, the proffered gift being dependent upon the 
willingness. of the ratepayers in the locality selected to tax 
themselves permanently to the maximum extent permitted 
by the Public Libraries Act. A public library is perhaps 
not the very best educational establishment which can be 
erected for a given large sum of money ; but it is always of 
enormous value to the district. The librarians will state, 
and the visitors eye will show, that the good technical 
journals and the best books of reference are not neglected 
for the sake of vapid illustrated magazines and ephemeral 
novels in such reading rooms ; but were the latter the only 
material provided or utilised, free libraries, open till latein the 
evening, are one of the best methods yet discovered for 
combating, among the working classes, whose “homes” are 


_ dreary and uncomfortable, the attractions of that terrible 


curse of modern life—the saloon bar of the gorgeous gin- 
palace. 


Eleotrial Engi: No man is more concerned than the 
neers and Boier electrical engineer in the economical nse of 
dE d fuel, which represente, as a rule, over “0 

per cent. of the actual generating costs. One would 
naturally suppose, therefore, that the use of this coal in the 
boilers of electricity supply works would be carried out under 
the conditions which yield a maximum efficiency, and thst 
all modern boiler plants would be designed and worked on 
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scientific principles; but those who have visited many 
electric lighting stations will know that the scientific 
management of boiler planta is not specially oharacteristic of 
the modern electrical engineer. As long as sufficient, steam 
is raised to keep the machinery running, and smoke prose- 
cutions are avoided, the electrical engiveer is satisfied. 

If steam fails, or smoke prosecutions have to be met, the 
blame is always laid on the fuel; and the usual plan is to 
fall back upon South Wales anthracite until the troublesome 
days are past. 

Mr. Booth showed, in his B.A. paper, that cheaper fuels 
than anthracite can be burned without smoke, with due 
regard to economy in steam raising, even in water-tube 
boilers, when these are properly designed. It is obvious that 
fuels containing 30 to 35 per cent. of volatile hydrocarbons, 
will demand other conditions for complete combustion than 
fuels containing only 10 per cent. of volatile products. Yet 
engineers and boiler makers have been ignoring this fact for 
years, and have been building and erecting boilers without 
the slightest regard to the type of fuel which they will be 
required to consume. The result is, that when bituminous 
fuels are burned in these boilers, either smoke results, or the 
smoke is avoided by the use of excessive draught. 

The connection between waste of fuel and excessive 
draught has not been sufficiently recognised. The waste 
gases paesing from the boilers carry a large proportion of 


the heat of the fuel away with them, and complete com-. 


bustion in the farnace, without undue access of air, can only 
be realised with certainty when the waste flue-gases are 
regularly tested to ascertain the percentage of carbon dioxide 
contained in them. Good work demands 14 per cent. of 
CO,; 8 per cent. of this gas represents 2:36 times the 
requisite amount of air, and a loss of heat equivalent to 10 

. per cent. of the fuel used. Even when economisers are used, 
the loss with chimney gases containing only 8 per cent. of 
C0, may amount to 5 per cent. of the coal burned in the 
furnaces of the boilers. 

These figures show that boiler plants deserve more 
attention from electrical engineers than they have been in 
the habit of giving to this department of their works. The 
engineer of one of the finest generating plants in the 
country recently stated that he would be satisfied if his 
boilers were evaporating 8 lbs. of water per lb. of fuel, or 
75 per cent. of the maximum attainable under the best con- 
ditions. Such satisfaction with results 25 per cent. below 
the best possible, is, we are afraid, much too common at the 
present time amongst British electrical engineers. 


More Tur presidential address delivered by 
about Education. Mr. J, Tweedy to the North-East Coast 
Institution of Engineers and Shipbuilders on October 24th 
last, was naturally taken up for the most part with a dis- 
cussion of subjects in which we are not specially interested ; 
but in one portion of his paper, the author made some use- 
ful remarks upon the subject of education. Mr. Tweedy 
points out that a good workman may be inferior as a man 
to a bad workman, for to live sensibly and rationally is a 
more abstract and difficult matter than to turn a shaft or 
plate a ship. Therefore, although proper technical education 
is necessary, a good general education is far more necessary. 
since everybody must read, and ought to have the power of 
enjoying good books, while only some of us need to study 
engineering. There is an education question in Germany, 
almilar and opposite to that which is agitated here. The 
fault of the Englishman is to neglect theory for practice; 
the fault of the German is to despise everything but theory. 
A Prussian State engineer at 30 years of age may have only 
just passed bis final examination. Ihe practical solution 
of most of the technical problems of life must, in the future 
a8 in the past, be the work, not of pure mathematicians or 
other theorists, but of scientifically-trained, practical men ; 
and the technical instruction of such men, to be really effec- 
tive, must be conducted by scientific practical men, who 
have, in addition, specialised for teaching.” 


THE PURIFICATION OF THE ATMOSPHERE 
BY OZONE. T 


Bv ERNEST T. WILLIAMS. 


Ir has long been known that ozone has valuable purifying 
properties, but up to the present little seems to have been 
done to make use of this knowledge, and to manufacture 
ozone on a commercial scale. Now, however, this matter is 
being taken up through the patents of Mr. J. Harris, and a 
description of the apparatus may be of interest. Ozone is 
an allotropic form of oxygen ; it is denser, has more active 
chemical properties, is slightly soluble in Water, and has a 
characteristic smell. 

Ozone may be generated by passing electric sparks through 
oxygen: this knowledge is not new, for à early as 1785 it 
was known that the passage of electric sparks through 
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air was accompanied by a peculiar smell, and in comparing 
lightning and electricity, Franklin noticed that both when 
discharged gave what he termed a “ sulphurous smell" In 
1840 Schónbein noticed this cbaracteristic smell was the 
game as that given by electrolytic oxygen. 

Now we are aware that existing in the atmosphere with 
other impurities there is volatile organic matter which is 
detrimental to health. One becomes aware of such organic 
putrescent substances when entering a crowded room from 
the fresh air. 

The presence of ozone means instant death to these sub- 
stances, and to the insidious microbe of which medical 
science has of late learned so much. What is known as the 


clearing of the air after a thunderstorm is due to the ozone 
that has been formed through the lightning discharges. It 


is well known in the country that the plague of blight or fly 


which attacks the crops, is cured by a violent thunderstorm. 

One can understand then that for purifying the vitiated 
atmosphere of crowded rooms and buildings, and for the 
sterilization of water, &c., ozone produced on a commercial 
scale is invaluable, Fig. 1 is an illustration of apparatus 
designed for this purpose, and fig. 3 is a photograph of the 
actual exhibit in Manchester by the Atmospherie Electrical 
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Purification Co., Ltd., at their offices; this is capable of 


dealing with a volume of 60,000 cub. ft. in ten minutes, 
íe., it will purify the vitiated atmosphere of a room of that 
capacity in the time stated. Fig. 2 is a diagrammatic 
sketch of the apparatus. Current is taken from any avail- 
able source and passed into a small motor-generator or 
Ruhmkorff's coil, G; from this it is taken as a high voltage 
high frequency current to a special transformer of the 
* Tesla" type F, where it is transformed to a very high 
pressure. From here it passes to the metal screens D and E, 
sparking across from one to the other at a thonsand points 


with a brush disoharge. These screens are fixed in a closed 
box m, at one end of which is an ordinary electric fan A, the 
other end being left open, or closed when a pipe conduit 
system is used as shown at J and K. 

The action is as follows :—Current is switched on to the 
transforming apparatus and an electric discharge continues 
to pass between the two metal screens, The fan is then 
switched on, and this draws in the air and discharges it into 
the conduit K, or the open atmosphere; in passing, the air 
comes into contact with the electric discharge between the 
screens, where ozone is formed which immediately kills any 
organic matter that may be present, and pure air mixed with 
ozone passes along the conduit to the point for ventilation. 

During a recent test of the apparatus at which the writer 
was present, immediately the current was switched on the 
presence of ozone was apparent from its invigorating smell. 

It is beyond the purpose of this article to describe the 
numerous applications for commercial ozone, but its chief 
field will be for ventilation—ventilation not by strong 
draughts of so-called fresh air, but by the purification of the 
existing atmosphere. The company is only of recent 
formation, but already it has received evidences of success. 
A trial of the apparatus was made in the dining hall of the 
Manchester, Ltd., restaurant, on the occasion of the meeting 
of the Medical Congress; and in the writer's possession are 
copies of letters from the officials of the “ Beaver" line of 
steamers, who have made tests of the apparatus on the 
steerage decks of the ss. Lake Simcoe, with every success. 

It would be impossible as yet to say if this system will meet 
all the requirements of efficient ventilation, but some good 
will be done if it only goes some little way in helping to 
solve that much misunderstood problem. 

The members of the profession will be glad to see that 
electricity is again finding a field for usefulness, and will 
await farther developments with interest. 


Chester. — On 80th ult. a L. G. B. inquiry was held 
re the T.C.’s application for a £5,924 loan for purposes connected 
with the supply of energy for tramways. 


ELECTRIC RAILWAYS IN GERMANY. 


THE REDUCTION OF VIBRATION AND NOISE. STORAGE 
BATTERY Cars FOR LOCAL STEAM LINES. 


Tux overhead electric railway in Berlin, the first section of 
which was opened to traffic several months ago, has formed 
the subject of many complaints on the part of the public, 
in consequence of the noise made by the running of the 
trains, and the operating company has therefore been induced 
to undertake a series of experiments with the object of 
minimising the evil arising from this cause. So far, how- 
ever, as they have proceeded, the experimenta have not led to 
a definite conclusion on the matter, but at the request of the 
police authorities, who have been largely instrumental in 
endeavouring to secure an abatement of the nuisance, a pre- 
liminary report has been issued, dealing with the measures 
which have already been taken in this direction. It appears, 
in the first place, that layers of felt were placed between the 
rails and the sleepers for a length of 1,000 metres, but this 
step has not fulfilled expectations, as the sound-deadening 
effect thereby produced was only very slight. Secondly, in 
place of the wooden transverse sleepers, iron girders, filled 
with sand, and closed by a cover, were laid down on another 
part of the railway. It was hoped that the hollow space 
filled with sand would take up the vibration and shocks, and 
thus suppress the noise. Tests made in this manner on a 
small scale away from the railway, had previously yielded 


. tolerably satisfactory results, but a definite opinion on the 


subject of the present efforts which are being made on a 
large scale cannot yet be formed. In the third place, trials 
are being made of longitudinal wooden sleepers, instead of 
cross sleepers; fourthly, tests are being carried out in the 
direction of surrounding the base of the rail with lead ; and 
fifthly, by arranging lead plates between the rails and the 
sleepers. The final experiment consists in lining the car 
wheels with wood. It is 9 18 to conduct tests with 
other measures which are thought likely to yield good results, 
but the suggested remedies will naturally require a long time 
before any reliable opinion can be formed as to which is the 
best suited to the requirements of the case. 

In the meantime it is noteworthy that negotiations are 
being continued for the purpose of extending the overhead 
electric railway in question into the interior of the city. As 
bearing on this point, it should be mentioned that difficulties 
arose a short time ago between the Siemens & Halske Co.— 
which works the overhead line—and the municipal authori- 
ties in regard to the proposed underground railway Pots- 
damer Platz—Gendarmen—Spittelmarkt—Alexander Platz. 
The differences related to the question of arriving at an 
agreement as to the manner in which the elevated extension, 
apparently dipping as an underground line in this particular 
locality, should cross at the Gendarmen Markt, the projected 
municipal electric railway from the north to the south of the 
capital. The company has therefore prepared a fresh plan, 
which renders it possible for the stations of both railways in 
the vicinity of the Gendarmen Markt to be arranged a8 
shallow stations, and not as deep level lines, one tunnel to 
paes over the other. As this proposal has now received the 
approval of the municipal .authorities, the company has 
endeavoured to meet the further wishes which have been 
expressed, by modifying the scheme for the proposed branch 
line of the overhead railway, which will now pass from the 
Spittelmarkt vi the Molkenmarkt to the Alexander Platz. 
It is expected that this route, which has been suggested £0 
as to more adequately cope with the transport requirements, 
will also be sanctioned, The municipal scheme for the con- 
struction of an underground electric railway provides for the 
building of a line from the north of Berlin at the See 
Strasse to the south-west of the city at Schoneberg. A pro- 
ject for this purpose has been elaborated by the Berlin 
Underground Railway Construction Co., which estimates that 
the expenditure would amount to £2,800,000. This sum 
compares unfavourably with the cost of the overhead electric 
railway which amounted to £1,600,000, although the mile- 
age in each case is practically the same. 

A remarkable step is proposed to be taken by the Saxon 
State Railway Administration for the purpose of 
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passenger traffic on local lines during the intervals when the 
steam trains are not running, and on secondary railways 
where there is little traffic at any time of the day or evening. 
It was at first reported to be the intention of the railway 
authorities to place in service three full gauge motor cars for 
running on the ordinary rails—one to be a secondary 
battery car, the second a Daimler motor car, and the third 
a Serpollet steam car. This report, which was circulated at the 
beginning of August, has now been amplified by a Dresden 
correspondent, who, however, states that accumulator cars 
only are to be experimentally introduced, the innovation 
being due to the enterprise of the new Saxon Minister of 
Finance and Railways. It is said that orders for the con- 
struction of the requisite number of cars have been given to 
two works by the General Railway Administration, each 
coach to be capable of accommodating 60 persons. The first 
sections of the Saxon railways to be worked by the storage 
battery cars for local traffic are those from Klotsche to 
Konigsbruck, and from Dresden to Tharandt, where the 
interval between the running of steam trains sometimes 
amounts to as much as five hours. The originators of the 
scheme, which has been discussed for a considerable time 
past, assume that the financial results will be satisfactory, 
although it is not intended to extend the application of 
accumulator cars to other parts of the Saxon railway system 
until it has been shown how the forthcoming experiment 
proves to be in everyday working. 

The Continental Co. for Electrical Enterprises, of Nurem- 
berg—the Schuckert financial trust and the constructor of 
the Elberfeld—Barmen suspended electric railway on the 
Eogen Langen system—has elaborated a scheme for the 
establishment, of a similar railway in Berlin, and details of 
the proposal have been submitted to the responsible autho- 
rities. As is tolerably well known, the existing city railway 
proceeds from east to west, but the projected suspended rail- 
way for express traffic and the transport of the masses is 
intended to be built so as to form a connection between the 
north and the south. It should, however, not be con- 
fonnded with the underground electric railway proposed by 
the municipal authorities as above mentioned, and which is 
to commence in the neighbourhood of Wedding Platz and 
terminate at Schoneberg, the route being from the north to 
the south-west of the city. The suspended railway is, in 
fact, to begin at the Gesundbrunnen, and have as its 
terminus the vicinity of the circle railway station in Her- 
mann Strasse, Rixdorf. It is estimated that the cost of 
constructing the railway would amount to about £80,650 
per mile, but as all proposals for overhead lines meet with 
opposition in Berlin, the realisation of the present scheme is 
a matter for the future to determine. The project has 
already been objected to by a public meeting held in the 
north of Berlin a few days ago, and a petition against it is to 
be lodged with the authorities, 

The experiments in the direction of high speed railway 
working, which were temporarily discontinued some time 
Ago, have now been resumed on the military railway between 
Berlin and Zossen by the investigation company for express 
electric railways, and will be continued until the arrival of 
winter. Two new motor cars have been built for the pur- 
pose by the Allgemeine Elektricitäts Gesellschaft and the 
Siemens & Halske Co. respectively, the car made by the 
latter being materially lighter than that used in connection 
with the first experiments made some time ago. The first 
run took place on October 18th, when visitors entered the 
A.E.G. car at Marienfelde and travelled in the direction of 
Lossen. A stop being made, the party alighted and 
Jour.ejed in the S. and H. car back to Lichtenrade, where 
à second descent was made in order to allow the visitors to 
Witness the cars pass each other at the high speed of from 
‘4 to 80 miles an hour. In addition to the experimental 
Operation of the two cars for the purpose of completing the 
Measurements made during the initial tests and amplifying 
the data then obtained, the performances of the cars in 

uling one, two or more ordinary railway coaches are also 

8 accertained, It is not intended to attempt a higher 
speed than 80 miles an hour until the permanent way has 

u partly reconstructed, and the Minister for Railways has 
already consented to the allocation of heavier rails for this 
purpose, | | 

In conclusion, it may be mentioned that the Grand Berlin 


Tramway Co. and the Berlin Charlottenburg Tramway Co. 
expect in a few days to have the last accumulator cars in 
service removed from the streets, the cars having always 
proved a source of trouble and dissatisfaction. The former 
company had been required to substitute the conduit system 
to meet local conditions in the Friedrich Wilhelm Strasse 
and on the Grosse Stern, but as considerable difficulties would 
have arisen in the execution of the work, the Minister of 
Public Works has granted permission for the introduction of 
the overhead trolley system. The Minister has also generally 
approved of a scheme of municipal electric tramways, 
although some modifications in the plans relating to the 
proposed routes have to be made at the request of the 
authorities. 
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THE OPERATION OF ALTERNATORS IN 
PARALLEL.* 


Bv FRED. P. WOODBURY. 


Two alternators may be run in parallel when their voltages and 
frequencies are equal, but they must, of course, be in phase or 
synchronism when the connecting switch is closed. To ascertain the 
phase relation of machines to be thrown in parallel, synchronising 
lamps are commonly used. 

Fig. 1 shows the connections of two 2,000-volt single-phase alter- 
nators with transformers used to reduce the E.M.F. to 100 volts for 
the synchronising lamps; a and B represent the machines, C and D 
the main switches, m and F the transformers, r the synchronising 
lamps, and P, P, pilot lamps. Great care muet be taken to get the 
transformer connections right, otherwise the lamps may burn 
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brightly when the machines are in phase, and be dark when in 
opposition, in which case a serious accident would occur if the 
machines were thrown together. For this reason it is desirable to 
connect the transformer of one machine, say, 4, temporarily to the 
bus-bar side of the main switch, as shown in the diagram. 

Now when both the machines are up to full speed and voltage, if 
the switch c is closed (D being open) tbe synchronising lamps ought 
to begin to flicker, and the pilot lamps to burn steadily, showing 
that there are no open circuits in the transformer connections or 
broken filaments in the lamps. Theo tbe switch c is opened, and 
the switch D closed, when the same potential will be thrown across 
the primaries of both transformers, and a condition will exist 
similar to that when the machines are in synchronism. Therefore 
the synchronising lamps should be dark, while the pilot lamps 
burn. If this is not the case, reverse the primary leads of one 
transformer, and the synchronising lamps will be dark. Now open 
the switch D, and close c once more; the synchronising lamps will 
begin to flicker, and the switch p may be closed without accident 
when the lamps are dark. The lead wires of the transformer, E, 
should be transferred to the other side of the switch o, great care 
being taken not to reverse them in the process. 

Fig. 2 shows the connections of transformers and synchronising 
lamps sometimes used for starting synchronous motors or rotary 
converters. With this method of connection, however, it is neces- 
sary to have another switch to entirely open the circuit between 
the two machines, and the transformers are useless for any other 
purpose but synchronising. 


* Abstract from the American Electrician. 
T This is contrary to the usual practice in this country.—Eps. 
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In connecting two-phase generators for parallel running, it is 


necessary to syachronise both phases the first time the machines are 
paralleled. After they have once been * phased up,” synchronising 
one phase is sufficient. Fig. 3 shows the connections for properly 
“ phasing up two two-phase generators where 4 and B represent 
the generators; c and D, the four-pole main switches; B, F, G, H, 
the transformers, and L, I“, the synchronising lamps. When the 
machines are running at full spee 
closed the lampe will 
circuits in the apparatus. Then the switch c should be opened and 
D closed, in order to ascertain if all the transformers are connected 


correctly. 


d and voltage, if the switch o be 
in to flicker, ehowing there are no open 


Next cross any primary leads that may be necessary to make all 


the lamps dark ; then open the switch D, and close the switch C, 
and the lamps L and L ought to begin to glow in unison, that is, 
attain marimum brightness a the same instant, and die out 
together. If, however, one phase is bright when the other is grow- 
ing dark, the phases are connected wrong, and the lead wires of one 


Fic. 3. 


AAS 
ag | Bus Bars Phase a aud 


— 


D i 


phase on one machine should be reversed. It will then be neces- 
to test out the synchronising apparatus again as at first. After 
this is done, and all connections made correct, all the lamps will 
glow in unison, and the machines may be thrown together without 
danger. The synchronising apparatus may then be removed from 
one phase, and the leads of the remaining transformer on machine 4 
transferred to the other side of the switch c. . 

Fig. 4 shows the connections of synchronising lamps and trans- 

formers tor paralleling two three-phase machines. Itis only neces- 

to proceed as in the case of the two-phase machines. If the 
lights on both phases do not come and go simultaneously when the 
machines are running at normal voltage, reverse two leads on one 
machine and try in. The right combination will readily be 
found. Always test out the connection of the synchronising con- 
verters, as previously explained, after each change of the leads upon 
a machine. 

It is only necessary to " phase up „» two of the phases and the 
third is bound to be right. After the machines have once been 
paralleled, and the leads connected permanently to the switch- 
board, synchronising one phase is sufficient, as in the case of the 
two-phase machine. 

It is sometimes impossible to bring out leads from the winding 
of an armature, and to bave the number of turns in all sectors equal. 
Thua, suppose an armature for 4 two-phase machine had 174 turns 
on it, then taps for one phase would be brought out at the beginning 
of the 1st and end of 87th turn, and at the end of the 43rd and 
130th turns for the other phase ; tberefore, though the voltages of 
the pbases would be equal, the side circuits would be slightly out 
of balance, their turns being respectively 43, 44, 43, 44. It is highly 
desirable to connect the high sectors in parallel, otherwise a wattless 
or idle current will always flow between the armatures. The 
voltages of the main and side circuite should be carefully measured 

before the machines are paralleled. 

The load on alternators running in parallel cannot be manipu- 
lated by varying the field strength, as in the case of the direct-cur- 
rent machine, but is dependent upon the prime mover. If amachinc 
is not taking sufficient luad, the power of the engine or wat .:-wheel 
driving it must be increased, so that the machine will tend to speed 
up 1 5 pers load from the ir machines in the battery. 

e voltage at the terminals of all machines running i 
must be equal : if the field strength of one of the di aspe 
battery is greater than that necessary to maintain its voltage under 
the load it is carrying, if it were running independently, then a 
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lagging current will flow in the armature sufficient to de i 
the fields enough to produce a terminal voltage equal to n prot 
other machines in the battery ; conversely, if the field excitation is 
not sufficient to produce a voltage equal to that of the other 
machines in the battery, then a leading current will flow in the 
armature, thus raising the field magnetism sufficiently to produce 
the necessary voltage at the terminals. Therefore, it is desirable 
to properly adjust the field strengths of machines running in 
parallel, particularly if they are of large size. 

The current of air that is constantly drawn throagh a machine 
when running deposits a large quantity of dust in the winding. 
Often this dust contains a large percentage of carbon, and it also 
furnishes a medium in which moisture may collect and thus reduce 
the insulation resistance of the machine very materially. For this 
reason the armature and field coile should be carefully blown out 
with a jet of compressed air every 10 or 12 days. 

‘lhe insulation between the conductors and the iron should be 
tested every time the machine is cleaned. This test should not be 
very severe ; 50 per cent. above the normal voltage of the machine 
is ample. ö 


—— nd 


A RECEIVER FOR ELECTRIC OSCILLA- 
TIONS." 


By PROF. MINCHIN. 


Tun receiver consiste of a small cylinder of carbon whose ends are 


supported in two loops of aluminium wire. 

An aluminium wire, about j& in. in diameter, m A B n, fig. 1, is 
bent into the shape repesented in the figure, there being two small 
loops at m and n into which the ends of a small carbon rod fit hori- 
zontally; the length of the part 4 B is about 1 centimetre, but it 
may be smaller at pleasure, aud thie length indicates the dimensions 
of the rest. The carbon cylinder, c, has a fine platinum wire, 4, 
attached to it, and the aluminium wire 4 B has a platinum wire, p, 
attached. The system is put inside a small glass tube, G, the lower 
end of wbich contains some mercury into which the wire q dips, 
this mercury beiug also in contact with a platinum wire, Q, 
into this end of the tube. The wire p is sealed into the upper part 
of the tube and led out of the tube so that it can be used as a 
terminal P for connection with the enclosed aluminium wire A P. 
Before the tube is sealed at its upper end the mercury is boiled, 80 
that the tube gets filled with mercury vapour, and in this condition 
it is sealed. 

The contacts of the carbon cylinder with the aluminium loops at 
m and n are the places where the electrical resistance of the circuit 
PpcgQ is affected by electric oscillations. The apparatus for 
receiving the waves sent out by a distant oscillator consisted of a 
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large metal plate, P, fig. 2, mounted on the top of a pole. P was 
connected to earth at k through a coil, L, of large inductance but 
amall resistance, a single dry cell, c, the above-described coherer, d, 
and a telephone, T, being arranged in a side circuit, as represen 
in the figure. 

The arrangement is more sensitive than any ctucr that I had 
previously tried; the telephone indicates every C.? and dash sent 
by the oscillator. 

When the telephone was replaced by a rel: y for the purpose ot 
recording a message, it was found that the coherer à did not 
sufficiently de-cohere, without tapping, to work the relay. The 
amount of de-coherence is, however, quite sufficient to affect te 
telephone without any tapping. 

Some modifications of the arrangement in fig. 1 are in course of 
construction. Oae modification consiste in dispensing with the 
portion a B of the aluminium wire, and connecting the portions 
^. A and »; B each to a platinum wire led out through the glass tabe. 
Thus the mercury terminal Q is dispensed with, and then there are 
two sensitive contacts, m and n, of carbon and aluminium in the 
coherer, failure of conductivity at either of which would affect 
relay. Some other modifications will be described when leisare 
permits a trial of them to be made. 
MMOL MMOL / ð vb ĩð2,xy ð K 


Paper read before the British Association at Belfast. 
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Rray v. THE MayOR AND Boraresses or HASTINGS, 


In the Chancery Division of the High Court of Justice on Thursday 
last week, Mr. Justice Buckley. concluded the bearing of the case of 
the Attorney-General and John Bray against the Mayor and 
Burgesses «f Hastings, Mr. Murphy, and the Hastings Tramways 
Co., which was brought by Mr. Bray, a ratepayer, to obtain a 
declaration that an agreement of June, 1901, relating to the 
construction «f the tramways, was null and void. An injunc- 
tion was aleo sought to restrain the defendants from carrying 
its provisions into effect. The action was be fore the Court last May, 
when it stood over to allow of the addition of the Tramways Co. 
and Morphy as pariies, No witnesses were called. The facts appear 
from the following judgment:— — . 
His LonpsH'P, io giving judgment, said the plaintiff, John Bray, 
a ratepayer of the Burgh: f Hastings, sought a declaration that a 
certain ment of June Ist, 1901, was illegal ultra vires, and 
should be held null and void, and an injunction to restrain the 
defendants from carrying it into effect. The action came on for 
trial first a8 a non-witness action last May, and was discussed at 
considerable length, but it was impossible to decide the case as the 
record was then constituted. The agreement of June 1st, 1901, was 
an agreement made between the Hastings Tramways Co. of the first 
part, the Corporation of Hastings of the second part, and Murphy 
of the third part, and the only defendant of the action in 
May was the Corporation of Hastings. It was impossible to 
decide that the agreement was ultra vires in the absence of the 
other two parties to the agreement. Accordingly the action stood 
over for the purpose of adding the defendants, Murphy and the 
Tramways Co. These defendants had since been added, and the 
action came in the witness list that the defendants might have an 
opportuoity of calling witnesses if so disposed. At the prior hear- 
ingin May a long argument took place, in which it was sought to 
show that the agreement of June lst, 1901, was not duly executed 
by the Corporation, and that it never came before the Mayor and 
aldermen, and that the seal of the Corporation had not been pro- 
perly fixed to it. That contention had now been abandoned at the 
bar. It was admitted by the plaintiffs that that agreement Led 
been daly executed by the Corporation, and the only point to be 
determined was whether the agreement first executed was ultra 
vires, and was not binding, Tue agreement in question was one 
which related to the construction of tramways at Hastings. There 
bad been authorised at H»stinga two systems of tramways or light 
railways, One commenced at the extreme west-end of the Marine 
Parade at 8t. Leonards, and ran westward to beyond Bexhill. The 
other commenced and finished at the Memorial, in Hastings itself. 
From that point it went both north-west and north-east, and these 
two lines were for a considerable circuit in the country at the back 
of the town. There was thus left between the two systems of 
tramways a hiatus, namely, the frontage of the town from the 
eastern extremity of the Bexhill line—the west end of the Marine 
to the Memorial at Hastings, a distance of 1 mile and 6 furlongs. In 
October, 1899, or for come time previous, there were communications 
between Murphy and the Corporation into which his Lordship 
would not enter. At a meeting of the Council held on October 
20th, 1899, a report of the Tramways Consultative Committee was 
referred to. The result of the meeting was ttat the report of the 
Committee was received and adopted, and is was referred to the 
Tramways Committee and town clerk to take all necessary steps 
for giving effect to the arrangements. Shortly stated these arrange- 
ments were of the following nature:—Murphy should promote the 
construction of a system of tramways, such as described, in 
Hastings. With regard to the portion of a circular line between 
the Borough Cemetery and Hillingdon, Marphy bad an undertaking 
to inclade it in the promotion, subject to the Corporation entering 
into an agreement to consent to the application of the promoters 
or obtain powers for the construction of a tramway between the 
eastern termiaus of the proposed Bexhill line and the Albert 
Memorial wherever the Corporation deemed it expedient. The 
terms were that the promoters should pay in respect of such 
tramway a wayleave of £325 per annum at first and £400 per annum 
afterwards, the particular conditions to be such as the Corporation 
might determine. Murphy agreed accordingly to construct this 
outlying portion of the Hastings tramways upon terms that if and 
when the Corporation deter nined upon the construction of the 
lmile and 6 furlongs along the front the Corporation should 
consent to Murphy’s application, and that Murphy should 
pay certain wayleaves in respect of the line. That stipula- 
tion of Murphy's that if he made one line he should 
as the right of construction over every one else, for the second 
ine could be traced through all the subsequent documents, and it 
appeared in one of the clauses of the agreement of June, 1901. His 
y tdsbip then referred to the measures pursued in Parliament for 
e Décessary sanction. The agreement scheduled to the Bill was 
15 effect to the arrangement among others as to the construction 
aid b. line covered by the 1 mile 6 furlongs, but the Bill a» passed 
id not contain that provision. It was struck out in consequenee, 
8915 Chairman of Committees stated that it was not the practice of 
be iment to deal with a Bill under which money was likely to 
then Payable in the construction of public streets. Therefore 
aa was on January 7th executed an agreement between the 
eon and Bexhill Light Railways Co., which contained a 
Provision that so soon as the Bill with the deleted clause had been 
5 into law, there should be another agreement entered into, 
T iaag provisions regarding this short line along the frout. 
tion agreement, dated April 28th, 1900, was sealed by the Corpora- 
; and his Lordship thought it bound the Corporation. Having 
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stated that tbe Bill was passed on June 3rd, 1900, and referred to 
ite recital of the intention to construct the Hastings tramway, his 
Lordship summed up the transaetion as being one which made it 
competent to the Corporation to enter into a binding contract as to 
the tramway along the front. The argument failed that inasmuch 
as the Act of 1890 authorised certain contracts, it implicitly forbade 
other contracts.. The learned Judge held that.the Corporation was 
entitled in its control of the ratepayers’ interests to construct any 
works for their benefit, and to make any arrangement beneficial 
to their interests. Holding the undertaking to come under 
that category, he held that the agreement was binding on the 
Corporation, and that the action failed and must be dismissed 


with costs. 


Bow, McLacHrLAN & Co., v. DoriLH, SMITH, MeMiLLAR & Co. 


THe case of Bow, McLachlan & Co., Ltd., v. Dutilh, Smith, 
McMillan & Co., came before the Court of Appeal, composed of the 
Master of the Rolls and Lords Justices Romer and Mathew, on 
Monday last, on the appeal of the plaintiffs from a decision of 
Mr. Justice Jelf in Chambers, staying the action and allowing the 
action to go to arbitration. 

Mr. HaMiLTON, K. C., in support of the appeal, said the plaintiffs 
were electrical engineers carrying on business in Glasgow, and the 
defendants were a firm of electrical engineers, who had a big con- 
tract from the Southend Corporation for the installation of the 
electrical tramway system in that town. They sub-let the engi- 
neering part of the contract to the plaintiffs, the total amount of 
which sub-contract was about £8,000. The present claim was for 
£3,000, the balance alieged to be due under the sub-contract, and 
£900 for extras. The defendants in their affidavit shadowed forth 
a counterclaim for £3,500. Under the contract, any dispute arising 
between the parties were to be referred to the arbitration of the 
Southend Corporation borough engineer—a Mr. Fidler, and Mr. 
Justice Jelf, in view of this, stayed the action started by the 
plaintiffs, and referred the matter to the arbitration of that gentle- 
man. Hence the present appeal of the plaintiffs, who contended 
that Mr. Fidler’s interesta were so fally mixed up in the dispute 
that he could not approach the matter with a sufficiently 
open mind to give an unbiassed decision upon it. The 
learned counsel said that the dispute had reference to the 
supplying by the plaintiffs of two engines, each capable 
of producing 200 xw. of electricity, and a third engine of 125 Kw. 
Although these engines had been working the tramways for the last 
12 months without a breakdown, Mr. Fidler complained that they 
did not work properly, and he had entered into a contract for what 
he termed “repairing " the two larger engines, and-for replacing 
the smaller engine, the amount of tbat contract being the amount 
counterclaimed for, £3,500. The plaintiffs’ suggestion was that, if 
anything was wrong with the machinery, it was the boilers, which 
the borough engineer himself supplied, that were in fault. Under 
these circumstances, the learned counsel contended that Mr. Fidler 
was not the proper person to arbitrate on the case. 

Mr. RoskrrL, for the defendants, submitted that Mr. Fidler was 
,in no different position to any other borough engineer who might 
be named in a particular contract as arbitrator. It was well known 
that, in case of a dispute arising, he would be in possession of the 
facts, and it bad not been shown that he had done anything extra- 
ordinary in this matter. 

Judgment was reserved, 


: ErnECTBIO RAILwATS Co., LTD. 

THE petition of H. A. Nepean Fyers and Another for the winding- 
up of this company, was down for hearing before Mr. Justice 
Byrne on Tuesday last, Mr. Eve, K.C., appearing in its support. 
Mr. G. Henderson for the company and certain creditors, said the 
company was formed for the purpose of working a railway between 
Paddington and Kennington, and he asked that the petition should 
stand over to await the result of certain negotiations with the 
manager of the Great Western Railway Co. Mr. Eve maintained 
tbat the company was hopelessly insolvent. The hopes expressed 
of the Bill going through with the Parliamentary Committee were 
not yet realised, inasmuch as it appeared on affidavit tbat there 
was not sovfficient evidence to satisfy the Joint Committee that the 
necessary money would be forthcoming. Mr. Justice Byrne 
directed the petition to stand over for a week. 


CORRESPONDENCE. 


Tramear Brakes. 


I have been following the correspondence in your recent 
issues dealing with the question of tramcar brakes with con- 
siderable interest. Although the experiences of your corre- 
spondents lead them to considerable diversity of opinion, taken 
as a whole, I feel sure that the controversy will be of great 
interest to those corporations or tramway companies who are 
puzzling over the vexed question as to how many, and what 
type of, brakes their particular local conditions render 
essential for the safe operation of the system. It seems to 
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me insufficient attention has been paid to the factor of 
* local conditions," and each correspondent has more or less 
confined himself to extolling a certain specific type of brake 
to the detriment of other types. On consideration, the 
majority of the brakes that have been discussed appear to 
claim attention as each fulfilling under suitable conditions a 
useful and proper function as part of a car equipment. 

Iu your current issue “ Air and Sand ” makes a spirited 
endeavour to persuade us of the unqualified merits of the air- 
brake system. While I agree with him that for heavy bogie 
cars, or where trailers are employed, air brakes are extremely 
useful as relieving the motorman from physical strain, I feel 
that some of his points are open to criticism. It is usual for air 
brakes to be rigged so that they operate the same shoes as 
the hand brake, and in the case of bogie care, the connection 
between the two rigs is made on the equalising lever. Con- 
sequently, the air brake becomes merely a glorified hand 
brake, with the important advantage of quick application 
and release. Hence any failure in the brake rig between 
the equalising lever and the brake shoes puts both brakes 
out of service, necessitating, in my opinion, a third brake. 

The Hewitt & Rhodes pneumatic slipper brake has the 
advantage of being an entirely separate unit. This brake, 
by virtue of its nature and construction, is somewhat 
wasteful of air, as, with each application and release, the 
four brake cylinders, and the piping between them and the 
service valve, are all charged with live air, and again 
exhausted to atmosphere. The cost of maintenance for 
_air-brake equipments is considerable, and I have found the 
compressors and automatic governors to require constant 
attention. 

In “Air and Sand's" letter, paragraph 4, it appears that 
he is under the impression that electric brakes derive their 
power from the trolley wire. What he says about the extra 
duty on the car equipment I wholly concur in, but surely 
with axle-driven air compressors the car motors are called 
upon to furnish the braking energy, plus the losses 
embracing constant compressor friction, leakage, &c., while 
when the motors are used for direct braking, the whole of 
the energy is used for retardation. 

By electric brake he refers, no doubt, to the ordinary 
rheostatic brake, which just now has become most popular, 
but being so dependent upon the car electrical equipment, I 
do not consider it a safe stand-by for cars that have to run 
over routes with heavy gradients, but it is a useful brake in- 
somuch as it relieves the motorman from the physical 
exhaustion of using the hand brake to any extent. Its 
adoption constitutes an almost negligible increase in the 
price of the equipment as compared with air brakes. 

In paragraph 5 your correspondent informs us that with air 
brakes it is easy to adjust the maximum (reservoir ?) pressure 
so as to prevent skidding of the wheels. That is so, but 
presumably he would adjust the pressure in such 8 manner 
that a maximum braking effect can be obtained with a good 
rail, If he adjusts it for a bad rail he will never get his 
maximum braking effect when the rail is good ! 

Your correspondent tells us of the danger of fire, both 
real and imaginary, from the use of the electric brake; you 
can imagine a tremendous lot of things if you give your 
mind up to it for an hour or two and suffer at all from 
nervous disorders, but the realisation is quite a different 
matter, and it would be interesting to have a statement as to 
how many cars have suffered in this respect during the last 
24 months, säy, in Liverpool, Glasgow, Menchester and 
Cardiff, each of these large systems employing electric brake 
controllers, and so far as I know representing between them 
the principal makes and types of electric brake controllers, 

Dealing with what your correspondent says about track 
brakes, let me say at once I do not think that the wear from the 
wooden shoes on the rail can seriously affect the life of the 
rail, and wooden shoes are almost universally employed, with 
the notable exception of the magnetic slipper brake. This 
latter brake, in my opinion, is unsuited for a stand-by, 
owing to its intimate connection with the rest of the elec- 
trical equipment. 

In examining the report on the Glasgow accident ( ELEC- 
TRICAL REVIEW, October 24th, 1902) we see that the advan- 
tage in braking lies slightly in favour of the Newell brake 
as against the electric brake, aud itis a question whether the 
ndvantage shown outbalances the extra complication with 
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the consequent extra chances of breakdown and increased 
maintenance charges. 
The following appears to me to be somewhere near the 


- mark as regards the brake equipment of tramway cars :— 


1. Single truck, single or double-deck cars, weighing 
empty not more than about 3} tons, for easy routes having 
a maximum grade of, say, 1 in 25. (a) Ordinary hand 
brake for working purposes. (ö) Electric emergency brake 
or rheostatic brake. 

2, Cars as above (1) running over severer routes. (a) 
Ordinary hand brake for working purposes. (b) Electrical 
emergency brake or rheostatic brake. (c) Spencer or other 
type of reliable slipper brake worked by hand wheel, to be 
used for descending hills, or in case of failure of the other 
two brakes. 

3. For heavy bogie cars worked on easy grades, (a) 
Ordinary hand brake. (^) Electrical emergency or rheo- 
Static brake. (c) Air brake working on wheel shoes for 
Service purposes. 

4. For the same cars as above (3) running over severer 
routes. () Hand brake. (b) Electric rheostatic brake. 
(c) Pneumatic slipper brake for service purposes. 

It will be noticed for the easier grades I recommend two 
separate and distinct sources of braking effect, and for severer 
conditions three. I recommend the hand-worked slipper 
brakes to be operated by wheele, as levers take up too much 
room on the platform when pulled over, though the brakes 
are undoubtedly more quickly brought into service thereby. 

Very little has been said as regards sanding arrangements, 
My own experience of this important factor of a car equip- 
ment is disappointing. There is room for the introduction 
of a thoroughly reliable sand gear which will neither leak all 
its sand away unbeknown to the motorman, nor stick or clog 
at the least provocation. A good deal of trouble is caused 
by the flimsy nature of the rigging which car builders seem 
to put in from the platform to the hoppers, whereby a lot of 
useful motion is lost in the spring of the rods. In such a 
case as the Glasgow accident, ie., a run-back, there is 
usually no provision for sanding the rail at the back of the 
car owing to the prevailing custom of changing the sand 
punches from end to end: Without sand on a greasy rail 
it is very difficult with any wheel brake to make a quick 
stop, and I have found the state of the rail make consider- 
able difference to track brakes; these one cannot assist 80 
much as wheel brakes by the use of sand, as the shoes push 
it off the track before them. 

I trust you will excuse the somewhat lengthy nature of 
my letter, and that your readers may find some slight 
interest in it. 

| Release Spring. 
November 2nd, 1902. 


I consider it advisable now to draw the attention of your 
readers to certain information which substantiates the 
advantages and reliability of the Hewitt & Rhodes pneumatic 
track brake, which I have pointed out several times ; and also 
substantiates my criticism as regards the numerous weak 
points and unreliability of the magnetic brake. In the issue of 
this paper, October 24th, p. 697, ** Driver” says :— 

“I have used the air slipper brake several times during 
the time I have worked on an electric car, and can honestly 
say that it has saved me many an accident that would have 
occurred if I had not had one on my car, as the hand brake 
on some occasions will not act properly when fou are placed 
in & difficult position.” 

Now, he does not mention whose brake it was, but it was 
an air slipper brake. Surely the information supplied by 
a man who is practically engaged in manipulating a car an 
brake day after day must have some weight. 

Re issue of October 31st, pp. 730 and 731, by “Air and 
Sand,” this article practically substantiates all I bave 
said for the merits of the pneumatic brake, and my 
criticisms of the magnetic brake. In the sme 
issue, p. 732, “Engineer” says :—“ The efficiency of the 
Hewitt & Rhodes slipper brake, both for service work and 
emergency purposes, is beyond dispute, and is freely admi 
by all who have used it." In the issue of October 24th, 


. 698, last paragraph of Major Druitt’s (Board of Trade) 
Report re Glasgow tram accident, he says, speaking of the 


„ er 
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magnetic brake: —“ The brake is, I believe, very powerful, 


but as I understand its efficiency depends upon flexible con- 


nections being in good order, its superiority to a purely 
mechanical track brake bas yet to be tested.“ There was 
also a report on similar lines re Huddersfield tram accident. 

Now this delicate, yet conclusive, criticism is only one of 
the weaknesses I pointed out in regard to the magnetic brake 
over six months ago. Since that time, after investigations 
by the Board of Trade inspectors, it is found that such 
weaknesses and unreliability do really exist. The magnetic 
brake has had a practically open field to test its merits, but 
such it has failed to do; the more it is looked into, the more 
it is open to severe criticism. As regards being a reliable 
emergency brake, it has no claim as such, and is only “ fit 
for the scrap heap." We must look elsewhere for a 
thoroughly practical, simple, reliable emergency brake ; such 
a brake is to be found in the Hewitt & Rhodes pneumatic 
slipper track brake. 

A test which I made at Stockport, near Manchester, 
some months ago, re this brake, was as follows: 
Going down a grade of 1 in 11, speed 20 miles an hour, 
brought to rest in one car length, without any jolting 
or discomfort, to passengers. From extensive inquiries I 
have made all over the country, I find that all the Oldham 
Corporation trams (about 70 cars) are equipped with Hewitt 
&nd Rhodes emergency brakes, the majority of the Stock- 
port Corporation cars, about a dozen cars at Rochdale, and 
one car fitted at Dundee to test its efficiency, &c. 
iesue of October 31st, p. 731, last paragraph but one, Mr. J. 
W. Manley says :—“ I have heard that the Potteries cars had 
sich brakes (pneumatic) attached at great cost, but they 
were discarded through unreliability, and the abnormal cost 
in upkeep, &c.” I can assure him they were not Hewitt 
and Rhodes pneumatic brakes, because I have it on good 
authority, and know it to be a fact, that just recently an 
order has been placed to equip 20 or 30 cars with the Hewitt 
and Rhodes brakes in the very district to which he alludes, 
viz., the Potteries district. | 

Wm. R. Bowker. 

Halifax, November 3rd, 1909. 


The discussion which has upon your invitation been 
started in your columns about this important subject seems 
likely to throw light upon many of the difficulties of the 
problem, upon the requirements of tramways in this respect, 
upon weak points of existing apparatus, and upon the factors 
which every successful designer will have to deal with. 

I therefore think that those of your correspondents who 
mentioned facts can claim more merit than those who claimed 
that a certain system which they had tested was the panacea 
for all evils of the road. 

Among the former class Driver" seems to have touched 
the most important points till now by asserting that the 
motorman is dead tired when his shift ends, and that motor- 
men wish generally and earnestly for the substitution of 
power brakes for the hand-service brakes now in use. 

If this claim is admitted to be reasonable, it would at 
once reduce the number of possible solutions of the problem, 
a8 only two more questions would have to be replied to, 
iz. 

1. Which power is likely to succeed best? and 

2. Which system (not which brand) is likely to give the 
dest emergency brake? 

The question * Driver" raised seems to be a most im- 
portant one from the point of public safety, and should, 
therefore, be earnestly looked into by the Board of Trade. 

If motormen are tired out at the end of their work as 
described, it would be obviously dangerous for an emergency 
call to be made upon their energy and judgment (or even 
instinct, if Mr. Phillimore’s perfection of drill is assumed) 
daring the last hour or two of their shift. l 

It must also not be overlooked that it would, under snch 
exacting conditions of service, be only natural that motormen 
would husband their energy as much as possible during the 
whole of their hours of service. Late and vehement 
braking would be the result, and the many buckled splash- 


rds and scratched side panels of tramcars scem to suggest 


that the brakes were not only put on late, but too late. 


In your 


If I may be allowed to suggest replies to the two ques- 
tions named above they would be :— 

Pneumatic brakes seem more likely to make the best 
service brakes, because they can easier be combined with 
automatic sanding apparatus than any other system, and no 
brake is reliable without efficient sanding. The pneumatic 
brakes are independent of trolley and controller contacts ; 
they cannot set fire to cars or even make the fuse go, and 
drivers invariably prefer them to electric or magnetic brakes, 
because they are no mystery to them like the latter. Lastly, 
if an air brake should fail, it does not matter, as the motor- 
man knows that no harm can result by applying his emer- 
gency brake as sharply as the latter will stand. 

This brings us to the second question, viz., which system 
is likely to give the best emergency brake ? 

And to this question I think most replies will be : a good 
hand brake. 8 

The hand brake has the least number of parts, can with 
little expense be made strong enough to defy failure, and if 
only used as emergency brake can always be kept in tip-top 
condition. The fact that it would require a greater effort 
on the part of the driver to handle it would not count on 
cars equipped with power service brakes, as drivers on such 
cars should be fit to the last minute of their shift. 

I hope that the expense will not be raised against power 
brakes. £40 to £50 per car must not be considered where 
lives are at stake, and as to maintenance, I am told that 45 
good power brakes require one fitter to keep them in order. 


Consultant. 


Single-Phase Railway Working. 


I have read with great interest your abstract of a paper 
by Mr. Lamme on a proposed American single-phase railway, 
and I thought it might interest you to know that the 
development of single-phase motors on apparently similar 
lines has received active attention also in this country. Itis 
only the combination of unfortunate circumstances which 
has prevented me from making known before now some of 
the results already obtained. . 

It was early in 1898 when I designed my first alternate- 
current two-phase motor with power factor equal to unity. . 
The chief novel points of this machine, which possessed all 
the mechanical features of the ordinary asynchronous motor, 
were the addition of a commutator and that of a short- 
circuited winding placed in the same slots with the exciting 
winding. This short-circuited winding allowed the motor 
to run asynchronously, and was used for starting. 

Having about that time got into communication with a 
Bradford firm, then trading under the name of Rosling and 
Appleby, and having eventually joined them, my first 
energies were devoted to the design of a complete series of 
direct-current motors and generators; this was followed by 
a period of very great activity in the manufacturing line, 
leaving only very little time for experimental work, more 
especially as the works of that firm were then only small, 
The formation of the new company, now trading under the 
style of Rosling & Fynn, Ltd., then absorbed all our time, 
and, finally, the building of the new works, and the removal, 
checked all enterprise in that direction. | 

The experiments were, however, again vigorously taken in 
hand from the moment that work could be begun on the new 
premises, and have yielded sufficiently good results for the 
firm to take an interest in the patents. 

The original idea of simply providing an improved poly- 
phase motor suggested the far more important solution of 
that problem which has baulked so many, and the solution 
of which would prove such a boon to the alternate-current 
stations of this country. I am referring to the single-phase 
motor, capable of starting under the same conditions as a 
direct-current motor, susceptible of a variation of speed within 
a reasonable range, independently of the frequency of the 
supply, and capable of working with a power factor approxi- 
mating unity. 

I hope to be in a position very shortly to give full par- 
ticulars of teste, as a number of these motors in their latest 
form are now nearing completion at the works of Messrs. 
Rosling & Fynn, Ltd. 

. For reasons which I can fully appreciate, Mr. Lamme has 
given very few details indeed coricerning his new motors, 
E 
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but, from what he has said, I conclude that his motors will 
prove to be somewhat different from mine; at any rate, I 
have followed lines which differ materially from what may 
be termed good coatinuous current practice, nor have I so 
far found it necessary to choose such very low cycles as 
163. There is no doubt that such low periodicity will be 
of advantage in facilitating the commutation, but it may 
have been chosen solely for the purpose of minimising the 
loss in the iron return. 

The variation of voltage to be supplied to the motor, I 
obtain in a different, and, I hope, more efficient way, with 
total absence of sparking. 

There is, in my raind, not the slightest doubt as to the 
possibility of successfully operating railroads on the single- 
phase system, and I feel certain that in the near future it 
will be extensively used. 


V. A. ynn. | 
Bradford, October 28th, 1902. 


Notes on the Practical Working of Rotary Converters, 


I should like to add a few remarks in respect to the article 
on the above subject which appeared in your issue of the 17th 
uli. and especially with reference to Mr. Kelleway's letter 
which appeared in your issue of the 24th ult. In this letter Mr. 
Kelleway appears to suggest that it would have been better 
to have employed a synchronous motor-generator instead of 
the rotary converter for the purpose of obtaining flexibility 
of conversion on either side of the system. Were the ques- 
tion simply that of obtaining this flexibility of conversion, 
doubtless the motor-generator would have been preferuble, 
but this was not the only consideration involved. 

Without wishing to enter into the question of the relative 
advantages of the various types of converting machinery, I 
would point out that in the system reférred to it was 
decided to adopt rotary converter equipments for the sub- 
station machinery, and it is, I believe, generally admitted 
that for power work the advantages of greater efficiency and 
overloading capacity are such as to make this type of 
machinery preferable, even assuming that the disadvantages 
of low frequency and the difficulties in parallel running and 
satisfactory reversibility of function are as great as is generally 
supposed. . 

In a well-designed system, I do not think these dis- 
advantages are so very great, and that they are by no 
means insuperable it was the object of my article to demon- 
strate. The question, then, is not one as to whether a 
motor-generator might not have been better, but rather 
whether, having regard to the advantages of the rotary 
converter equipment for the purposes referred to, and 
which alone justified its use, it was not quite easy and 
possible to overcome the difficulties usually attributed to 
this class of machinery. The arrangements adopted and 
described in the article were certainly extremely effective 
in overcoming these difficulties, and I might add that the 
extra cost of the separate exciting set did not exceed 
2} per cent. of the cost of the single rotary converter 
equipment. 

If, then, the rotary converter is considered to be the beat 
type of machinery for a particular installation, and it is 
quite practicable to overcome such difficulties as might 
militate against their use, there certainly appears every 
justification for so doing, and the rotary converter equipment 
becomes, in consequence, of greater value as compared with 
motor-generator equipments. 

J. R. Salter. 


Breakdowns of Electrical Machinery. 


I have read with much interest your article re * Break- 
downs of Electrical Machinery; the more so as one of the 
cases cited evidently refers to a breakdown which occurred in 
one of the sub-stations of the company of which I am an 
employé. The case in question is that of a motor-generator 
transforming from 1,000 to 100 volts, the attendant acci- 
dentally breaking the field connection with disastrous results 
to the armature. 

The attendant was afterwards severely remonstrated with 
for not breaking the switches when the accident occurred. 
Now, as a matter of fact, the switchboard was placed behind 


the machine in such a way that it would have been impossible 
to have reached it without personal injury. This demon- 
strates the importance of fixing a switchboard at a safe 
distance from the machine or machines it controls. This 
point does not seem to be given the attention it deserves, 
Sub-stations are built much too small for the machinery they 
contain, and the switchboards are in many cases erected in 
very inaccessible positions, being in some corner of the sub- 
station behind the machine, so that one has to walk round 
the machine in order tc operate the switches, and often 
scarcely a foot of space exists between the switchboard and 
the machine. 

If engineers would only pay more attention to the positions 
of the switchboards relative to the machines, attendants 
would not get so confused in cases of accidenta, and would be 
better able to realise what was taking place; but when one 
i3 imprisoned in a corner of a sub-station bounded on one 
side by the machine and on another by the. switchboard, 
can he be expected to remain at his post and attend to the 
switches with commutator segments and melted copper 
flying about bim with all their fury ? 

The suggestion that the field magnets should be auxiliarily 


excited by the H. r. current when starting up, and that 


a cut-out should bring the HT. excitation into play in case 
of failure of the L. r. exciting current is an excellent one, and 
should be universally adopted. 

l J. 0. T. 


Eogineers, and Others. 
I bave read with considerable interest the correspondence 


with regard to “ Students“ and “ Mechanical Engineers for 


Electrical Stations," which has lately appeared in the Ersc- 
TRICAL REVIEW. 

So much has been said in both cases that it will not be 
out of place, perhaps, to say a few words with regard to 
another body of men whoehave a perfect right to be con- 
sidered students of engineering, and, in some cases, worthy 
of the name of engineers. I refer to those who cannot 
afford to “go through the shops,” and who are prevented 
by some cause or other from obtaining a college training. 

I believe I shall be right in saying that there are many 
such, and also that some of the best engineers (both elec- 


' trical and mechanical) of the present day are, or have been, 


in that position; their only means of making themselves 
what they are has been sheer ability and a capacity for hard 
work and study. In my opinion, engineers, like poets, are 
born, not made ; and I am sure anyone who will take the 
trouble to inquire into the lives of engineers, and into the 
lives of a good many who call themselves engineers, but are 
not, and never will be, will agree with me. 

It is a well-known fact that to-day and. for some years 
past, youths are, and have been, pitchforked into the engi- 
neering professions who might have made good lawyers, 
clergymen, or anything but engineers, just because their 
parents have been able to afford them a college training and 
to pay the premium required to enable them to “go through 
the shops." 

Some of the results are— 

1. The engineering ‘professions are so overcrowded that it 


is an impossibility for even a good engineer to obtain more 


than a mere pittance for what is really valuable work. 

2. There are a great many men to-day holding responsible 
positions as engineers whose only qualification is that they 
are able to talk ; what I mean is, that they are quite capable 
of explaining away any mishap that occurs to the machinery 
under their charge, making people believe they. are nothing 
short of martyrs, and generally talking so fast that itis 
quite an impossibility to reason with them. To hear them 
they will make anyone believe that what they do not know 
about engineering is certainly not worth troubling about. 1 
might add that they are really a laughing-stock to at least 
one-half of the men under them. 

3. They are occupying positions that ought to, and could be 
filled by men who are worthy the name of engineers, bat 
who, in a good many cases, have neither been able to “go 
through the shops," nor to have a college training. : 

Let a man have a college training and go through the 
shops by all means, if he can afford it, and is an engineer to 
begin with ; but I am confident that no amount of training 
can make an engineer if he is not already one. 
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What I would urge is that men should not be despised 
because they have been unable to afford these advantages, 
but who, nevertheless, are born engineers, and, by making 
the best of their opportunities and by hard study of the 
books they have been able to procure, are well qualified to 
hold, and do credit to, the positions which, in many cases, 
are to-day held by men such as I have described above. 

I would juet like to mention the name of one man who 
did not go through the shops or have a college training, but 
whose name is revered by all true electrical engineers ; I 
mean the truly great and, at one time, much-abused Michael 
‘Faraday. But for him, who can say that the great branch 
of the electrical engineering profession would have existed 
at all? 

I do not flatter myself that anything I can write will do 
any good in a direct way, but it may be a little encourage- 
ment to students who cannot afford to go through the 
shops, &c., and I trust some abler pen than mine will take 
the matter up. 

Let us hope that at some time in the near future 
engineers, and not talkers, will hold all the responsible 
positions on their merits only, and not be kept in their 
positions, as the talkers are to-day, by influence. 

As I consider that an engineer is always a student, I sign 
myself 

| Another Student. 


Correction. 


I beg to draw your attention to an error in the legal 
intelligence column of your journal last week. You state 
that this company, viz., * Electric Lighting Boards, Ltd.," 
was in the Winding-up Courte. This should have been 
“Electric Lighting Bcards (British Manufacturing Co.), 
Ltd.,“ an entirely different company. 

For Electrie Lighting Boards, Ltd., 
E. F. Porz, Secretary pro tem. 


Efficiency and Power Factor of Small Three-Phase Motors. 


In your issue of October 31st, some curves and figures 
are given for small induction motors of Continental make. 
These motors are of the squirrel-cage type, and their per- 
formance at starting is described as follows: —“ Starting 
upon a loose pulley, the current consumption does not 
exceed the value at full load. Starting with full load 
torque, the current consumption is about twice the full load 
current.” | | 

It would certainly be of great interest for many of your 
readers to know how these results are obtained, i.e., what 
additional apparatus, if any, is required for reducing the 
current to the given values, and what starting torque and 
current these motors will give at the full voltage. 

H. S. M. 


Professional Etiquette. 


Allow me to second Mr. W. H. Booth's excellent pro- 
positions on this subject. In the first place, I would ask 
the Council of the Institution to inquire into the antecedents 
of the consulting engineers in this country who have been 
favoured with the greatest number of the best-paying com- 
missions, and who are therefore considered as of high 
standing.” How many of them were electrical engineers 
when they pocketed their first commissions as such ? l 

Some of these engineers of high standing gained admit- 
tance to the profession by questionable means, their previous 
experience in electrical engineering being absolutely nil, 
while men who contributed largely to the science and art 
of electrical engineering by scientific work and writings 
bave been notoriously overlooked. And these knobsticks 
have attained a position in the Institution and the country, 
the most lucrative in all the range of electrical work. 

If a line of demarcation is to be drawn between the 
several branches of engineering, most assuredly the electrical 
engineer would suffer most, for in any installation the 
mechanical, civil and architectural works are not less than 
70 per cent. of the whole work, so that it is the “high 
standing ” electrical engineer who poaches on the grounds of 


his confrères in nearly every case. It is quite common for 
so-called electrical engineers to take on the whole of the 
works. | 

The note to the town clerks savours of the trades union 
business. I fail to see wherein it differs from tbe trades 
unionists sending round notices to employers warning them 
against employing non-union men, And [ am of opinion 
that the trades union societies are a trifle more particular 
about the qualifications of their members than the Insti- 
tution is. 

I am an old consulting engineer, and never have adver- 
tised either directly or indirectly, but I claim the right to do 
80 if needful, and I consider it à most dishonourable and 
malicious act for any society, whether of bricklayers or elec- 
trical engineers, to do anything whatever to interfere with 
my rights to offer my services for money in an open and 
straightforward manrer, either to private or public employers. 
The act is all the more cruel at this juncture, when the 
* high standing " men have made fortunes out of municipal 
credulity. The public are prejudiced against younger and 
better qualified engineers asserting themsclves by these efforts 
of a Society council. 


Consulting Electrical Engineer. 


Question of Trade Etiquette. 


I am rather surprised to see a letter from “ Puzzled” in 
your issue of October 24th, as I thought my letter in your 
issue of the 10th ult. was quite clear. . 

I quite agree that if the case was as stated by “ Puzzled ’ 
(i.e., that the contractor simply installed the wires ready to 
connect to the fan, but did not connect up or start it), the 
contractor would not be entitled to commission; we expect 
manufacturers to give the trade better terms than those 
outside, and think that if a contractor is asked to connect 
up and run a fan or any other article that he has not sup- 
plied, he is entitled to a payment of some kind for his 
responsibility and trouble, even though he may only have to 
turn on a switch and let the fan run; for if anything went 
wrong, the fan-maker would at once blame the contractor, 
and expect him to put the fault right. 

William Cross. 

Northern Section of the National 
Association of Electrical Contractors. 

Newcastle-on-Tyne, November 3rd, 1902. 


THE COMPLETION OF THE PACIFIC CABLE, 
AND ITS LESSONS. 


After much obstruction and long delays, the Daily Press of 
last Saturday was able to make the announcement that the 
Pacific Cable had been completed early in the morning of the 
31st of last month, and since that time, numerous congratu- . 
latory telegrams have passed over this new line between the 
officials of the various colonies now brought into closer com- 
munication with the mother country, and the Colonial 
Secretary and others who have taken a prominent part in 
making effective this useful factor in the unity of our 
Empire. It is satisfactory to notice that amongst these com- 
pliments the name of Sir Sandford Fleming, as the origi- 
nator and promoter of this work, has not been forgotten In 
the hour of accomplishment, it not unfrequently happens 
that this fact of iteelf overshadows everything else, and that 
the long period of earnest work which may have been 
devoted to rendering such achievements possible, and to which 
their ultimate success is mainly due, is relegated to 
oblivion. To deal in anything ‘like just propor- 
tions with a subject such as that which we 
have before us, it is, in the nature of the case, advis- 
able to take a retrospective view, and this for two good 
reasons. The first of these is, that the completion of this 
cable affords us a striking lesson, probably as yet unique, 
of the advantages to be gained by the united action of 
Great Britain and her principal Colonies, in questions of 
Imperial concern, and towards which all the parties“ 
interested have willingly contributed. Beyond this, the 
constitution of the Pacific Cable Board, composed, as it is, 
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of representatives of the Governments of Great Britain and 
her leading Colonies, offers quite a new instance of 
federated action. The second reason for dwelling upon the 
history of this enterprise is, that we may learn from it a 
lesson which should warn us against the obstacles which 
may be thrown in the path of such projects in the future, 
and may thus offer guidance as to how these may be over- 
come. For many years we have steadfastly advocated in 
these columns the necessity for such a cable; but whilst 
pointing out the advantages attending it, we have, as our 
readers may remember, also made it clear that, however 


important this link is in iteelf, its importance will be . 


much more considerable, and its value will be greatly 
enhanced, when a complete scheme of State-owned cables 
has become a reality. 

The history of this undertaking is very well given in an 
article which appeared in the Times of last, Saturday. From 
this it will be gathered that for the last 18 or 20 years this 
project has been in existence, in pretty much the same shape 
as that in which it has at last been realised. In 1886 an 
offer was made to undertake this work for a payment of a 
total annual subsidy of £100,000 for 25 years, to be divided 
in determined proportions between the Home und Colonial 
Governments. Even then the question of the benefit to be 
derived from an Imperial guarantee, as opposed to the 
guarantee of each colony separately, was raised, and it was 


pointed out that should the British Government become 


responsible for the payment of the whole amount ou behalf 
of the Colonies the subsidy asked would be reduced to 
£90,000 per annum. A similar point was raised after the 
issue of the report of the Colonial Secretary on the “ Pacific 
Cable Commission” in 1899, when it had again to be 
pointed out that tbe money for such a purpose could be 
borrowed at a very much lower rate of interest on an 
Imperial guarantee, than would be the case if it were depen- 
dent on the guarantee of each colony separately, a method 
of finance which was adopted after some delay. The story 
abounds in delaye, and it should be remembered that at each 
check effected by the opponents of the Pacific cable project, 
a considerable time, sometimes years, had to elapse before 
the truth could be elicited. This it is not difficult to realise, 
when we bear in mind that the various Governments inte- 


rested are scattered over the globe, and that not unfrequently, - 


in Australasia, inter-Colonial jealousies have stood in the way 
of joint action. It may not be out of place to give an 
example of this, and we cannot do better than quote from 
the 7'imes article, to which we have referred :— 


At the Colonial Conference of 1887 the chairman of the Eastern 
Co. declared the bed of the Pacific to be covered with coral patches 
fatal to the life of a submarine cable, and the Postmaster-General 
of South Australia, interested in the Eastern route on account of 
the landlines owned by his Government, gravely announced the 
depth to approach 12,000 fathoms, or 14 statute miles, As a matter 
of fact, the greatest depth of the present cable is only 3,200 
fathoms, and the average depth 2,700 fathoms. In the face of euch 
statements the Colonial delegates could only pass a resolution to 
the effect that the Pacific cable was a project of high importance 


-to the Empire, and every dqubt as to its practicability should, 


without delay, be set at rest by a thorough and exhaustive survey.” 
With this object in view they wrote a letter to the Secretary of 
State for the Colonies, Sir Henry Holland (afterwards Lord Knuts- 
ford), asking him to cause the survey to be made. Sir Henry 
Holland’s reply proved a model of diplomatic evasion. it was to 
the effect that the survey could not be made unless there was a 
prospect of laying the cable. This answer being equivalent to the 
well-known advice not to enter the water until one has learnt to 
swim, left the delegates on the horns of a pretty dilemma. How- 
ever, the Postal Conference at Sydney in 1888 renewed the request, 
and it was arranged that the Egeria, on a three years’ commiasion to 
survey the Pacific Ocean, should take soundings along the route 
between New Zealand and Vancouver. 


On other occasions officialdom has shown an activity 
which would be remarkable and praiseworthy were it not 
capable of an explanation, which may also throw light on 
the cause of official delays. This explanation is afforded by 
the following extract from the report made to the 
Canadian Government by Sir Mackenzie Bowell, who, with 


Sir Sandford Fleming, had gone on a mission to Australia 


in September, 1893, to promote the interests which that 
Colony had in common with Canada. The extract runs as 
follows :— 

In submitting our views on the subject of the cable to the 


several Governments, we found that they had received documents 
in a recent despatch from the Colonial Office, London, which by 


— their character and source were by no means helpful to the object 


of my mission. These documents consisted of a letter from the 
General Post Office, London, of date July 5th, 1898, and a report 
from the Hydrographer of the Admiralty dated February 28th, 
1887. From the copies which I append (Appendices A and B), it 
will be seen that the documents which confronted us raised diffi- 
culties to the establishment of a Pacific cable, of various kinds— 
difficulties as to cost, trafic and revenue, technical difficulties 
arising out of the physical condition of the ocean, which can only 
be met by the action of the British Admiralty, and difficulties 
which can only be set at rest by a thorough nautical survey. 


In reference to the production of the report of the hydro- 
grapher seven years after it bad be m written, Sir Sandford 
Fleming made the following remarks :— | 

I ventute to add that with the light of ‘added experience, and 
under the new conditions which have sprung up, I doubt if Captain 
Wharton, or any other British officer, would write the same report 
to-day. It seems to me unfair to that gentleman to reproduce an 
old document, perhaps hastily written, with but little data before 


him, and to hold him responsible at this hour for the opinion which 
he then expressed. i P 


Besides the cases above cited, which by no means exhaust 
the list, it must be remembered that at several of the con- 
ferences, the delegater, not being technical men, had to 
take their information from sources on which they might 
fairly expect to rely for correct information, especially 
when, as in the case of Sir Charles Todd (the Postmaster- 
General of South Australia, who so outrageously misled the 
South Australian Representative at the Conference of 1887), 
the authority relied on expresses himself as follows—with a 
confidence worthy of a better cause :—' As the Government 
are aware, Ihave given the subject very great and careful 
consideration, more so, perhaps, than anyone else.” A con- 
siderable amount of the delay was also due to the egregious 
estimate of cost furnished by the Home Post Office officials, 
who estimated the cost of a Pacific cable at £3,264,000, as 
against a tender of £1,517,000 sent in by the Silvertown 
Company. 

Those who have followed the matter closely can be at no 


4 


loss to understand the causes of the delay in bringing this 


work about. Apart from the instances referred to above, 
the vested interests involved were of such an important 
character, that it is hardly to be wondered at that almost 
everything was done that could possibly be done to avert or 
destroy the scheme. That the action taken by the companies 
concerned was injudicious, to say the least of it, even as far 
as their own real interests were concerned, has often been 
pointed out by us, and experience has shown, as the years 
went on, and as fresh developments in cable routes were 
effected, that the conservatism of the opposing companies 
was built upon a foundation of prejudice, and of ignorance 
of their own real interests. Step by step these companies 
have been forced, unwillingly, to reduce their rates to various 
parts of the world, receding before the gradual advance of 
the Pacific and kindred schemes, only to find that these 
reductions, which they were forced to make, turned ont to 
be of the greatest financial advantage to themselves, apart 
from the facilities which the telegraphing public derived 
from the lowering of rates. 
There is, however, a brighter side to the subject, to which 
we turn with relief, after having been obliged to refer to the 
shadowy side of the shield. The successful laying of these 
cabies across the Pacific has brought within immediate 
view the possibilities of a system of State-owned cables. 
Such a system has long been advocated by Bir Sandford 
Fleming, and for some time back Sir Edward Sassoon, 
who is the chairman of the Parliamentary T elegraph 
Committee, has strongly recommended State ownership, 
adding considerably to the list of cables which Sir Sandfor 
Fleming has recommended, In the evidence which he gave 
before Lord Balfour of Burleigh’s Committee, which be 
appointed by Government as a consequence of his a id 
in the House of Commons, Sir Edward Sassoon " 
before the Committee a very complete scheme for re 
purchase of some of the existing cables, a8 1 05 
the laying of new lines which would unite by all- i 
routes many important portions of the Empire, 9 
are now dependent on foreign lines — or would „ h : 
a widely distinct route some of the British cables w ff ^ 
present pass through water where they could eas Ade 
interrupted. Besides these, it is suggested that tlyiog 
should be laid by the Government to some of our ontiy! 
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possessions, where commercial inducements alone are not 
sufficient to warrant the laying of cables. As an example of 
this we have a line from the Cape vid Tristan da Cunha to 
the Falkland Islands, It is well known that the first and 
last of these places are important naval bases. The nearest 
British coaling station to the Falklands is, on the one hand, 
Vancouver, some 9,000 miles away, and on the other hand, 
Simon’s Bay, some 3,500 miles off. There were, of course, 
suggested various other lines of importance, which space will 
not allow usto mention here. In the report of the Committee, 
the only cables recommended to the attention of 
H.M. Government were, one from the Cocos Islands to 
India, and another from Jamaica to the Island of St. Lucia. 
a naval station in the West Indies. The former would 
allow of telegrams reaching London over British cables vid 
Australia, and Canada, in case of interruption to the present 
cables to the East, which all touch on foreign soil. The 
last-mentioned cable is much required in any case, as we find 
that during the last year the West Indian cables in the 
chain with which St. Lucia is connected, have been inter- 
rupted no less than 18 times. The fact has been insisted on 
by Sir Charles Dilke that our safety can only be guaranteed 
by a multiplicity of cables. This opinion is well worthy 
of attention. Not long ago we were gratified to bear 
of new cables which had been laid to the Cape vid Ascension 
and St. Helena, both important outlying British possessions, 
but only a few days ago we learnt that the cable between 
Ascension and St. Helena had broken down, which shows the 
advisability of a duplicate line to these points, The need for 
the multiplication of cable routes has been felt elsewhere as 
well asin England ; and at present the Governments of the 
United States, of France, Germany, and even Holland, are 
taking active steps to fortify themselves in this direction. 

We are glad to learn from the recently issued report of 
the Conference held in London between the Secretary of 
State for the Colonies and the Prime Ministers of the self-- 
governing Colonies, that the following resolution was passed 
by them :— 

That it is desirable that in future agreements as to cable com- 
munications a clause should, wherever practicable, be inserted 
reserving to the Government or Governments concerned the right 
of purchasing on equitable terms, and after due notice, all or any of 
the cables to which the agreements relate. 


This is a necessary prelude to the adoption of State- 
ownership of cables, and we hope that Mr. Chamberlain 
will display the same energy and determination in this 
cause as he has shown in regard to the Pacific cable scheme. 

We have tried to lay before our readers the lessons which 
the history of the Pacific cable has taught, as well as the 
prospects of improved communication, which the successful 
establishment of this cable has rendered possible. We are 
encouraged to hope that both these aspects of the question 
may be clear to all the Governments concerned, and it only 
remains to us to express our hearty congratulations to Sir 
Sandford Fleming, Tord Strathcona, Sir Charles Tupper 
and others who have worked so persistently, and against so 
many difficulties, to bring to a successful issue the work 
which they have at last effected. - 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 

be written on one side of the paper. Free use of fictitious names, dic. 
may be made, Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the acouracy of 
the views which he may express. ] 


We regret that owing to the indisposition of our Legal Cor- 

respondent, there has been some delay in the publication of an 

answer to the query printed below. . 
“Argyll” writes:— We should be glad if you would kindly 


infcrm us as to the procedure necessary to obtain an electric light 


order for a small town. 

" (a) Assuming that we should carry out and maintain the supply 
ourselves, 

4%) Assuming that we carry out the installation and hand over 
to the town when complete. 

“The town we have in view is governed by an Urban District 
Council, and we should only go in for the scheme if we met with no 


opposition. We do not anticipate any opposition, as there is at 
present no gas, and as the local authorities are anxious to popularise 
their little town as a health resort. We anticipate that scheme (a) 
would be the one adopted, and we wish to know whether there is 
any means of obtaining an Order without any great cost or delay. 
The question whether it would pay or not is one which we should 
consider.” 

„ “Argyll” ussumes that there is some difference in the pro- 
cedure to be observed on application for a provisional order if the 
undertaking is to be sold to the local authority, but there is no pro- 
vision in any of the Electric Lighting Acts which makes any 
alteration in the procedure. The procedure which he should adopt 
may be epitomised as follows :— 

1. On or before July 1st promoters must give notice in such 
manner as the Board of Trade may direct or approve to the local 
authority in the district of their intention to apply for a provisional 
order, or of the fact that a provisional order has been spplied for. 
(45 and 46 V., c. 56, Sec. 4, sub-Bec. 1.) 

2. On or before November 1st, promoters must give notice of their 
intention to apply for a provisional order to every rival supply < 
company or undertaking in the district. 

3. During the months of October and November the undertakers 
must give notice by advertisement of the application for, and 
the objects of the provisional order, and a copy of this advertise- 
ment must be deposited at the Board of Trade and at the offices of 
the company. 

4. On or before December 21st the promoters must lodge a 
memorial for a provisional order with the Board of Trade. This 
memorial must be addressed to the Board of Trade, signed or 
sealed by or on behalf of the applicants, and must be headed by a 
short descriptive title, and must be accompanied by a draft of the 
provisional order and other documents. : 

b. The Parliamentary agents or solicitors must be prepared to 
prove compliance with the Electric Lighting Acts, and the rules by 
January 15th, and all such proofs must be complete on or before 
February 22nd. 

6. Date of provisional order. A provisional order is never 
granted until after the expiration of three months from the date of 
the first publication of the statutory advertisement, nor until 
opportunity has been given to all to make representations or 
objections to the Board of Trade with reference to the application. 
[E.L.A., 1882, Bec. 3 (5) ] 

Should Argyll” require further information, he would do well 
to consider an article which appeared in the ELECTRICAL REVIEW, 
July 24th, 1902, at p. 167, continued in the following number at 
p. 172. 

„, We hope to publish answers to G. V. 8," Hackall and 
* Regular Subscriber," in our next issue. l 


BUSINESS NOTES. 


Electrical Wares Exported, 
Werk mwprsG Nov. 5TH, 1901. , WEEK ENDING Nov. 4TH, 1902. 


Adelaide .. Value £70 Alexandria .. Value £21 
Alexandria .. oe i oe 159 Auckland. a 6 
E Teleg. mat. ee )696 Bombay... . " 
Amsterdam .. id T . 225 Caleutía  .. 1,862 
Bombay .. RB?8 | Oape Town.. .. .. „ 8802 
Calcutta. ax ae . 2,066 és Elec. cranes . . 10,400 
[T] Teleg. mat. ee es 60 Colombo ee ae oe ee 198 
i Teleg. cable » 975 Copenhagen. Teleg. wire. 49 
Cape Town .. s ds . 261 Durban RS - „ „ 201 
Colombo e 181 East London cst owe vee 1,118 
Copenhagen vs Pa 271 Fremantle . os ie 85 
w Teleg. wire Gibraltar i 89 
ee ee es ee 449 Hamb .9 0 eo ae 195 
i Teleg. able . 784 Hong Kong .. E 85 . 140 
East London vs T .. 264 Launceston.. es - . ) 88 
Flushing [E o ee ee ee 5 Madras ee ea s. ee 93 
Fremantle ee ee ee ee 10 Malta.. ee es ee ee 145 
Hamburg .. iu as s» 82 Melbourne . es T es 72 
Hong Kong. oe T . B9 5 Teleg. wire . . 2,505 
La Plata ee ee ee ee 68 Perth.. ee ee ee ee 868 
L ttleton ee ae ee es 99 Philadelphia oe ee ee 60 
adras e. ee ae 88 Port Elizabeth ee ee ee 256 
Melbourne 202 Progreso. Teleph. mat. . 70 
oji .. 1,605 Rangoon... as eu 5 12 
Nagacaki 8 Bt. Petersburg e oe .. 68 
New York 29 T 7 owt. teleg. wire — 
Ostend 8 Shanghai R ae S. 22 
Penang 54 Stockholm. Teleg. wire . 28 
Perth . 84 Bydney T i e 5. 365 
Port Said 55 " Teleg. wire .. 1018 
Bingapore ae $5 Es 8 5 24 Trinidad  .. Di ia os 85 
By ey es se ee ae 187 Valparaiso ee ee oe ee 80 
Wellington .. we oe 1,817 Wellington... — .. „ „ 515 
: W à es as . 107 
Total  .. 810,121 Total .. 220, 671 


Foreign Goods Transhipped. 


Durban. Elec, goods. Value £70 | Sydney. Elec. appliances Value £60 


Heathman’s Ladders.—Continual experience of the 
needs of electric lamp trimmers has led Mr. Heathman to make 
some improvements to his wheeled ladders so that the trimmer can 
get throngh his work more quickly and easily and with greater safety 
against tailing from the ladder, in the event of his receiving an 
electric shock. His new extensive factory at Parson’s Green is now 


fully employed. 


Arsenite EQ Tom aaa nentan tana, 
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Catalogues, &c.—A leaflet giving a table of conductivity 
of alloys of iron has been issued by the Fonxsr Orry ELEOTRIC 
Co., of Manchester, as a supplement to their publication, Rail- 
bonding and the Protected Rail-bond.” 

Mzssns. E. P. ALLAM & Co., of 11, Hatton Garden, E.C., have sent 
us a useful scale and ruler. 

The INTERNATIONAL ELECTRICAL ENGINEERING Co., of Clun 
House, W.C., has issued an illustrated pamphlet describing the 
central electric light station at Ploesci, in Roumania, for which it 
supplied the whole of the plant. 

The CHRISTENSEN ENGINBERING Co., of Milwaukee, have placed 
before us copies of their lists, as follows :—(1) “Straight air-brake 
equipments for electric railway cars; " (2) “ Christensen air brakes," 
giving a description of the works where made, and a list of the 
chief places where they are used; (3) '* Ceco” electrical machinery, 
describing their direct current motors and generators, also their 
alternators and transformers. The lists are all got ap in good style 
aud are well illustrated. | 

Lists of the Mallett” steam separator have been sent to us by 
‘Messrs. FrRLD, MALLEIT & Co., Lro., of 38, Mincing Lane, E.C. 

Messrs. GEIPEL & LaNGE have issued a new circular, showing 
and describing their Vulcan portable micro-ohmmeter for rapid and 
accurate measurement of conductivity. 

A new illustrated price list has been brought out by GEBRUDER 
ADT-AKTIENGESELLSCHAFT, of Ensheim, dealing with their electric 
conduits and fittinga for wiring, also tools and appliances for carry- 
ing out work of the kind. The list is excellently arranged, well 
printed and fully illustrated. It is in German. 

An interesting illustrated pamphlet has been issued by the 
LaAHMEYER ELECTRICAL Co., Lb., giving particulars of direct- 
coupled machines for two-system supply. 


We have received from Messrs. BLUMAN N & STERN, LTD., of 


l Deptford, one of their calenders for 1903. At the back of each tear- 
off slip is a description of their various machine and other oils. 


Kórting Gas Engines,—We recently announced that 
Messrs. Mather & Platt, Ltd., had undertaken the manufacture in 
this country of the Kórting two-cycle double-acting gas engine for 
large powers. We have now received from them a pamphlet con- 
taining a description of the construction and working of this gas 
engine, and giving particulars of the various standard sizes which 
they are manufacturing. The two Korting gas engines which have 
been at work since May last at the Düsseldorf Exhibition have 
attracted the attention of large power users from all countries, and 
have won the favourable comments of engineers generally. Messrs. 
Körting and their licensees have already received a number of orders 
for gas engines of 500 to 2,000 B.H.P., aggregating 53,000 B. H P., 
including five engines ordered by Messrs. Mather & Platt for large 
power users in Great Britain. In view of the great interest which 
engineers are giving to this subject of large gas engines at present, 
we anticipate that this pamphlet will be largely in demand. 


Three-Phase Electrical Equipment in a Rhondda 
Colliery.—The United National Colliery Co., at Wattstown, have 
placed an order with Messrs. D. Bruce Peebles & Co. for an electric 
pumping and bauling equipment for their pit. The installation 
will comprise one 100-H.P. three-throw direct-driven pump for 
raising water from the pit bottom to the surface, and one 100-H.r. 
hauling gear capable of drawing 40 loaded trams from the face of 
the workings to the pit bottom, a distance of about 2,000 yards. 
The motors will be of the Bruce Peebles three-phase type, 2,000 
volts, 25 periods. The haulage is main and tail, and the hauling 
motors will accordingly be fitted with the firm’s patent starting and 
reversing switch, which is specially designed for this class of work. 
The electric power is to be taken from the mains of the South 
Wales Electrical Power Distribution Co., who are now commencing 
to run their Rhondda mains from Pontypridd to Wattstown in the 
one valley, and to Liwynpia in the other valley. Messrs. Bruce 
Peebles are providing cables down to the pit bottom large enough 
to carry 1,000 E. P., as the colliery company intend later on to con- 
vert the whole of their plant to electric driving. 


American Electrical Shipment,—The value of the 
exports of electrical plant and apparatus of all kinds from the 
United States during August last is returned at £164,210, as com- 
pared with £181,679 in the corresponding month of last year. 


Books Received.—* Papers and Reports Relating to 
Minerals and Mining." Wellington, N.Z.,: By authority. 1902. 

“ Fowlers Mechanical Engineer's Pocket Book for 1903." Man- 
chester: The Scientific Publishing Co. 1s. 6d. net., and 2s. 6d. 


Installation Work,—Mr. E. M. Evans has recently 
fitted up the St. Oswald's Parish Church, Oswestry, with an installa- 
tion of 180 lights. This is the fifth church in Oswestry for which 
he bas been responsible. The firm's Manchester house is just com- 
pleting an installatio of over 700 lights at the New St. Mary's 
Hospital, Manchester. 


Correction, — The European Weston Electrical Instru- 
ment Co, m.b.H. of Berlin, writes to us as follows:—“ In 
your issue of September 5th, 1902, p. 385, you mention that 
we have appointed Mr. P. A. Meyer as liquidator. This is an 
error, inasmuch as Mr. Meyer has received procura, and the company 
does not think of liquidation.” 


For Sale.—Messrs. P. Huddleston & Co. will sell by 
auction on November 17th at 93 and 96, Railway Arches, Dalling 
Road, Hammersmith, a quantity of electrical apparatus, including 
dynamos and motors, also lathes, machine tools, &. See our 
advertisement pages this week. 


Trade Announcements.—Messrs. Walmsley Bros., of 
Empress Chambers, Blackpool, have commenced business as elec- 
trical engineers and contractors. They ask for trade catalogues. 
Mr. A. L. Walmsley, we learn, has had considerable experience in 
manufacturing, central station and installation work. Private plants 
will be one of the firm's strong pointe. 

Messrs. Rhodes & Webster, of City Electrical Works, Bradford, 
inform us that they will in future carry on their business under the 
style of the “ Rhodes Electrical Manufacturing Co." The head 
office, which will deal with all business inquiries, will be at 70 and 
71, Bishopsgate Street Within, London, E.C. This firm are the 
manufacturers of the R.E. type semi and totally-enclosed motors, 
with which they have already had great success, including amongst 
their recent orders several large Corporation contracts and some of 
the largest trade users. Under the new arrangement, they are 
extending their works considerably and laying down additional 
new and modern labour-saving tools in order to meet the 
increasing demand for their motors. The partners in the concern 
are A. L. Rhodes, S. W. England, 8. H. Fielden, and J. A. Halford. 
We have received a copy of a new illustrated pamphlet detailing 
the special pointe in the R.E. motor. 


— —ũ— — 
ELECTRIC LIGHT AND POWER NOTES. 


Antrim.—The Council has appointed a special committee 
to investigate and report upon how far the county is covered by 
electric supply companies, and to inquire as to what facilities exist 
for generating electricity by water-power. 


Arbroath.—The British Schuckert Electric Co. have 


just completed a large contract for the complete electric driving of 
the flax and spinning mills of Messrs. Andrew Lowson, Ltd. 


Barking.—In order to minimise breakdowns in the main 


feeder cables, the U.D.C. has decided to expend £250 in providing 


feeder pillara where feeders join the distributing mains. 


Barnstable.— The T.C. has decided to ligh the cornes 
of the principal streets with nine arc lamps, and the rest of the 
town with electric incandescent lamps. It is estimated that energy 
will be supplied at less than the original estimate of 3d. per unit. 


Bermondsey,—The Corporation is applying for a prov. 
order for extension of its area of supply. 


Bexley.— The first instalment of the electric plant fur 
lighting and motive power purposes has arrived at the Corporation’s 
works in New Iug Fields. The plant consists of two Belliss jand 
Morcom engines, and three boilers by Messrs. Clayton, of Leeds. 
Mr. S. Jones, A.M.I.C.E., who has been engaged in similar work 
under the Doncaster Corporation, is superintending the fixing of the 
machinery. The buildings are now practically completed. It is 
not anticipated, however, that the Corporation will be in a position 
to supply energy until the new year. , 


Birkenhead.— The Electricity Committee reports that 
during the quarter ended September last, the consumption was 
73,989 B.T. units, an increase of 23,370 units over the corresponding 
quarter last year, and the number of consumers was 415, an increase 
of 101 on the year. 


Brighton.—The Board of Guardians has decided to light 
the old infirmary, the quarantine wards, and two other wards by 
electricity in place of gas, and Mr. Coote is to prepare specifications 
at a remuneration of 5 per cent. on the contract. The installation 
in the main building has resulted in a saving of £51 18s. 2d. per 
annum, and on the same basis, it is estimated that the new instal- 
lation will effect a saving of another £60 a year. 


Bristol.—A satisfactory account was given of the pro- 
gress of business at the City Electrical Works in the course ofa 
Local Government Board inquiry on Tuesday. Mr. Pottinger had 
come down from that department to inquire into an application for 
the sanction of certain loans, and among them a sam for electrical 
extensions. Mr. Wise, from the Town Clerk's Office, explained that 
the demand for power for lighting was increasing at the rate of 
400 Kw. per annum, and notwithstanding recent extensions, in the 
course of 12 months they would be using all their plant to meet the 
maximum load, and would have no reserve available for such an 
emergency as a breakdown. They therefore proposed to extend 
in such a way as to carry them on until 1905. These extensions 
would be at their works at Avonbank. £11,255 would be absorbed 
by foundations, £9,544 for superstructure, and it was proposed that 
these two amounts should be sanctioned for a 30 years’ loan. For 
plant £42,400 was required, to be repaid in 25 years. Tbis did not 
include provision for the contemplated extension of public lighting, 
for which it was proposed to borrow later on. Mr. Faraday Proctor 
informed the Inspector that the increase in business was greater than 
at any previous time. Alderman Pearson, the chairman of the Civic 
Electrical Committee, entered his “usual protest” against the 
shortness of the period of loans the Local Government Board fixed 
for Bristol Longer periods were sanctioned in London and M 
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the provinces, while in Scotland the terms were even better than 
London obtained. The result of these differences was that some 
works got the credit of exceedingly good management, while others 
with shorter periods necessarily appeared from their figures to be 
badly managed. The Inspector said he would visit the Avonbank 


Works before reporting. 


Brussels.—The central power station of St. Gilles, the 
contract for the construction and installation of which was given 
to the Boty Co., comprises two de Neyer boilers of 250 sq. metres 
heating surface with Worthington pumps, and Desrumeaux 
puriflers, working at a pressure of 10 kilogrammes per sq. cm., and 
capable of evaporating normally 2,000 kilogrammes of water per 
hour; a Zechocke cooling tower; two steam engines on the 
Walschaerts system, of 225 H.P., each direct coupled to a 
dynamo of 158 xw. made by the Union Elektricitäts Gesellschaft, 
of Berlin. There is a Tudor battery comprising 270 cells. The 
system, three-wire 440 volte, comprises five distributing cntres. 


Cauvery Falls,—Under the heading The Cauvery 
Conceit,” Indian Engineering says :—“ Captain de Lotbiniere has 
gone to negotiate with the leading electric companies in England 
and America for working the Cauvery power on a contract for 
three years from Jane, 1903. Sbould he fail to obtain fair terms, 
he is authorised to engage a number of operators and experts for a 
fixed period. He will also negotiate terms for a second installa- 
tion of power.“ 


Chorley.—The T.C. on October 30th received a letter 
from the Lancashire Electric Power Co., of Manchester, stating that 
they would be unable to supply the town with power, as the route 
from Swinton to Rossendale Valley would be nine miles from 
Chorley, unless a sufficient demand for current arose on the route 
tothe borough. After considering this communitation the Council 
decided to instal electricity works in conjunction with the new 
refuse destructor which is being constructed, and to ask the B. of T. 


to further extend the time in which the E.L. order is to be carried 


out for another year. 


Coventry.—Conncillor Johnson, vice-chairman of the 
Estates and Finance Committee, in presenting the half-yearly esti- 
mates last week referred to the electric light undertaking. He 
mentioned that the deficiency on the electric light was only £291, 
as against £493 in the corresponding half of last year, and 
he thought that at last the undertaking was reaching that 
i ia " which would lead to profits for the relief of the rates in 
ü . 


Croydon.—The Corporation has decided to spend 
£45,000 in extensions of plant. The main items in this expendi- 
ture are:—Two water-tube boilers, with pipe work and valves, 
43.500; mechanical stokers, £850; engine and dynamo (600-K w. 
æt), £7,000; switchboard, cables, &c., £300; condensing plant, 
£1,200; surface condenser and circulating pumps, £5,181; new 
mains, £19,810; and the balance for the necessary buildings. 

Shortly after 8.15 p.m. on Friday last, a fire was discovered in 
the electricity works test room, which is situated close to the 
twitchboard of the alternating current system. This was 
extinguished by means of buckets of sand; a few minutes later, 
however, the cables under the switchboard were found all ablaze. 
An attempt was made to extinguish this by sand also, but the 
inflammable nature of the insulation caused the fire to develop 
70 quickly that the machinery had to be shut down, and 
the water-hose played on this end of the engine room. 
Althongh every cable in connection with this supply was ruined, 
Mw cables supplied by Messrs. Callender’s were run and 
coupled up, and the supply was resumed in about 24 hours 
after the fire. It had been decided to overhaul this cable 
chamber next spring, it being found impossible to do so sooner. 
Quite recently the change-over of the centre of the town to direct 
current has been carried out, and neither this nor the traction supply 
was interfered with. By the time tbe Brigade arrived, the fire 
bad already been got under by the works staff, who did extremely 
well under the trying circumstances, the whole place being filled 
with dense fumes of burning rubber and bitumen. 


Dewsbury.—The L. G. B. has sanctioned the application 


d me to borrow £10,000 for the extension of the electricity 
: | 


Dodworth.—The U.D.C. has authorised the clerk to 
e inquiries with a view to ascertaining the cost of putting down 
an electric lighting plant. 


Drayton-in-Hales.— The Market Drayton Electric Light 
and Power Co., Ltd., is applying for a prov. order. 


Dunblane, — The 1900 electric lighting order has 
revoked, K ' 


Gorton.—The U.D.C. on October 29th decided to ask 
Manchester Corporation to submit in writing the best terms upon 
Which it would be prepared to supply the Gorton District with 
electricity for lighting and power purposes. 


Hampstead.—The Lighting Committee of the B.C. 
recommends that further mains for the supply of electric energy be 
down at an estimated cost of £423, 


Falkirk.—On 28th ult. the members of the T.C., on the 
invitation of Bailie Fairlie, convener of the Electric Lighting Com- 
mittee, visited the new electric light station at Parkfoot, and were 
shown over the buildings by Mr. McMillan, the engineer, and others. 
The works are in a forward condition, and it is expected that the 
light will be turned on about the beginning of the year. 


Hendon.—A special committee of the Council has had 
an interview with Mr. Pelham, assistant secretary of the B. of T., 
and reported that the Council under the terms of its provisional 
order could not transfer the order to any company, no transfer 
clause having been allowed in the order. It was suggested that 
application should be made to the B. of T. for an amending order, 
giving extended time under the Council's present order and 
authorising the Council to transfer ita powers to a company for a 
given period, reserving the right to take over the working of the 
order at the expiration of such period upon agreed terms. The 
Council has resolved to act upon this suggestion, it being under- 
stood, in connection with such transfer, that the Council should not 
be placed under any obligation to raise any loan in connection with 
the undertaking. 


Hertford.—The T.C. on October 30th decided to light 
the markets by electricity. 


India,—Mr. Molesworth, who was consulted on the 
feasibility of lighting with electricity the towns of Ootacamund, 
Coonoor, and the Cantonment of Wellington, has submitted his 
report. He is of opinion that the water-power available at the 
junction of the Coonoor and Karlari rivers is more than sufficient to 
generatetherequired power, not only to light the three towns, but also 
to work the Nilgiri Railway. The Municipal Council has decided 
to forward the report to the Government, and to ask it to ascertain 
from the railway authorities whether they are prepared to work 
their line by electricity. | 


Inverness.—At a meeting of the E.L. Committee on 
30th ult. the town clerk stated that he had received an application 
from a London electric lighting company stating that they intended 
applying for Parliamentary powers to introduce the electric light. 
The Committee stated that it was negotiating with the Canal 
Commissioners as to obtaining water power from the Caledonian 
Canal for the carrying out of the T.C.'s prov. order. 


Ipswich.—A L.G.B. inquiry into the application of the 
T.C. for loans of £69,900 for electrical energy purposes, and £7,900 
for the provision of & refuse destructor, was held on October 29th. 
The town clerk stated that at present no street lighting by electricity 
was intended, but it was thought that the installation might bring 
new industries to the town. There was no opposition. The 
destructor in this case, as in many others where the Meldrum type 
is selected, is to be used to supply power at the electricity station. 


Isle of Wight.—At the meeting of the R.D.C. on 
October 30th it was recommended that steps should be taken under 
the E.L. Clauses Act to control the supply of electricity within the 
whole of the Council's district. It was stated by the clerk that it 
would cost about £100 to obtain & prov. order as recommended, and 
the Council decided to refer the matter back to a special Committee 
for further consideration. " 


Italy.—A large pig-iron making plant has just been 
completed at Portoferraio, on the Island of Elbe, to utilise the iron 
ore mined in the island. The plant comprises a large central power 
station, which provides the current for the lighting of the works, 
the operation of the lifts, cranes, &c. The generating plant consists 
of a Tosi 350-H. . steam engine connected to a 200-Kw. dynamo, and 
three 200-H.P. gas engines, each driving a 100-Kw. dynamo. 


Keighley.—The report on the Corporation electricity 
works for the yearended June 30th last, shows a loss on the year of 
£2,519, bringing the total loss since the commencement to £4,058. 
The capital account shows a total expenditure of £46,471. It 
should be stated, however, that rents, rates and taxes swallowed up 
£318, or about 22:6 % of the total revenue—a sum which the engineer 
regards as an unusual burden on the first year's working of an 
undertaking which has at present so small a revenue. The con- 
eumers on June 30th numbered 92, the public lamps 72, and the 
motors 12 (equal to 64 H..). During the year 139,425 units of elec- 
tricity were generated, and of these 51,194 were sold to private 
consumers, and 39,543 for public lighting; 32,510 were used in 
works, and 16,178 units were used in distribution. The present 
machinery is capable of supplying three times the maximum 
demand of last year. The cost per unit for coal has been ‘73d., and 
for oil and water, &c., 08d. This the engineer thinks will compare 
favourably with any station of this output in the country. The 
prices charged for electricity," proceeds the report, "are too low 
to make the undertaking self-supporting until the output is con- 
siderably increased; but I don't think there would be much 
demand at any higher rates. At the same time, it is evident that it 
will be unwise at present to reduce the rates further, either for 
lighting or power, until it is seen how the undertaking promises to 
develop. The argument that reduced rates lead to increased 
demand, and therefore to more profite, does not hold good beyond 
a certain limit.” The engineer estimates the output for the current 
year at about 180,000 units, and judging from the increase in the de- 
mand in the current year, hethinks that the undertaking may become 
self-supporting at the end of the fourth year of working, or sooner 
if the tramways should require power next year. The present 
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plant is equal to producing 400,000 units per annum, and the 
engineer estimates that that amount would have to be generated per 
year to make the works self-supporting. 


Kingston-on-Thames.— There was a long discussion 
at the last Council meeting on the deferred question of appointing 
an expert to investigate the affairs of the electricity supply under- 
taking. The matter was re-opened because of a letter received from 
the Kingston Municipal Society, and the end of the debate was the 
passing of a resolution referring the Society to the previous 


decision to adjourn the consideration of the question for six 
months. 


Leicester.—An explosion took place on Saturday in a 


Corporation transformer chamber at the corner of Granby Street 
and Rutland Street. | 


Leigh.— The T.C. on October 30th decided to promote a 
Bill for powers to supply electricity and to construct tramways. 


Leyton.—It is stated that the D.C. has made a profit of 
over £700 on its electric lighting supply during the past six months. 


Longton.—The T.C. has adhered to its decision not to 
supply electricity to manufacturers outside the present area of 


supply unless a guarantee is given to take 20,000 units per year at 
24d. per unit. 


Maesteg.—The U.D.C. intends to apply to the B. of T. 


for an electric lighting prov. order. 


Maidstone.—The E.L. Committee recommends that the 
supply of electrical energy to factories be at the following rates :— 
Provided that not less than 50 units per week, per kilowatt demanded, 
be used, 1d. per unit, and not less than 20 units, 13d. For motors 
not coming within the above, 2d. per unit. Subject to the sliding 
scale at present in use. 


Manchester.—The City Council last week considered a 
proposal of the Electricity Committee that they should be em- 
powered to borrow £10,000 for the purchase of motors, &c., to be let 
out on hire. The Committee's object was to accommodate the large 
number of manufacturers who are desirous of employing electricity 
as a motive power in place of steam. They hoped to supply a 
demand, and also to stimulate it. The scheme, however, was 
opposed by the chairman of tke Gas Committee (Alderman Gibson), 
and after a long discussion was rejected in favour of an amendment 
that the application should be deferred until a full report had been 
presented to the Council as to the financial position of the Electri- 
city Department. There voted for the amendment 42 members, 
against it 23. 


Maritzburg.— The Electric Lighting Committee of the 
Borough Council recommended that an additional two miles of low 
tension cable be ordered, at an estimated cost of £840, and, after 
some discussion, the recommenc ation was adopted. 


Melbourne,—The transference of the electric lighting 
system of Melbourne from the Electric Lighting and Traction Co. 
of Australia, Ltd., to the City Council has now been practically 
completed. The chairman of the Electric Supply Committee of the 
Council gave an encouraging approximate estimate of the revenue 
and expenditure of the undertaking. For the present year, dating 
March 1st last to February £8th next, the expenditure will be about 
£44,000 for distribution, mainterance, &c., £12,200 in interest, and 
£9,800 will bave to be provided for sinking fund at the rate of 8 per 
cent. on'£300,000 capital cost, a total expenditure of £66,000. The 
receipts he estimated would amount to just about the same sum, 
consequently the Committee expected the concern to pay its way 
from the first. The £65,000 expenditure included, however, £5,300 
profit for the past six months, which went to the company. Thus 
there was a reasonable hope, says the Sydney Daily Telegraph, that 
the Council would benefit to a considerable extent finarcially as 
well as in other directions. 


Newport.—The Electricity Committee of the Corporation 
is about to recommend a new scale of charges for current used for 
lighting purposes. The revised scale will be as foliows :—- 50,000 
units and upwards per annum, 2d. per unit; 30,000, 24d. ; 20,000, 
3d. ; 12,000, 34d.; 8,000, 4d. 


Newquay.—The U.D.C. has passed a resolution inviting 
a firm of electricians to consider the lighting of the town -by 
electricity. 


North Wales.—“ The Utility of Electric Energy in 
Wales ” was the subject of a lecture delivered by Bir W. H. Preece 
in Liverpool, at the inaugural meeting of the Welsh National 
Society on Friday evening last. In the course of his remarks the 
lecturer said that there was nothing so safe as electricity when it 
was properly managed, and that there was no place where electricity 
was used to a greater extent and produced cheaper than in Liver- 
pool. In South Wales they were building a generating station 
worked by steam to produce 75,000 H.P., but he did not think that 
in North Wales there was more than 20,000 H.P. used. Yet he 
felt certain that in North Wales, with the waterfalls existing they 
could get a central station—he thought the best place would be 
Carnarvon—from which it would be possible to tranamit electrical 


energy to every part of Carnarvonshire. In South Wales they had 
contemplated eight large stations. If they were to build a big 
station and utilise the power which they could get from the 
water in the Snowdonian Range, it was perfectly possible to 
supply the power at 4d. per unit, and equally possible to deliver it 
all over North Wales at 1d. per unit. They must get some support 
for these applications of electricity which were now lying at their 
doors waiting to be taken up, restrested by want of knowledge, but 
not restricted by want of capital. 


Norwich. — The Corporation Electricity Committee 
intends shortly to make application for sanction to raise another 


loan (£10,000) for further extensions of the electric light under. 
taking. 


Penrith.—The U.D.C. is considering a scheme for the 
electric lighting of the town. The minimum cost is put at £18,000, 


and it igproposed to purchase a corn mill at Southwaite Green, and 
to utilise the water of the River Eamont. 


Peterborough.—The T.C. has received from the L. G. B. 
permission to raise a loan of £13,900 for electricity supply purposes, 
repayable in 25 years. The Council applied for £14,000, but the 
L.G.B. deducted £100 proposed to be paid to the electrical engineer 
in respect of the works. i 


Saxony.—The Helios Electrioitäts-Aktien Gesellschaft, 
of Cologne, has decided to erect an electric power station at 


Orottorf, in Saxony, for the supply of light and power to the sur- 


rounding country. Water power derived from the falls of the Bode 
is to be used for driving the dynamos, and the power station equip- 
ment comprises three hydraulic turbines of about 185 E. P. each; 


the three geared together to a common axle driving a three-phase 


alternator. A compound horizontal steam engine of 250 x p. will 
take the place of the turbines when the supply of water is inadequate 
for their efficient working; and a 500-H.P. steam engine direct- 
coupled to another alternator. The pressure is 7,000 volts In the 
more important villages to which the company intend supplying 
energy, sub-atations are to be erected. 


Southampton.—The T.C. has applied for sanction to 
borrow an additional £4,315 for expenditure in connection with the 
new geuerating station at Western Shore. 


Walthamstow.— The electrical engineer reports the 
total number of 8-0. p. lamps applied for as equal to 25,116. Mr. 
Enright, the engineer, has been instructed by the Committee to 
urge Messrs. Dowson to fix the new gas plant as soon as possible, 
aud to inform them that the Council will enforce tha payseot 
of the penalties under the contract if the work is not completed in 
accordance therewith. In future all consumers using more than 
4,000 units per quarter are to be granted a discount of 4d. per 
unit, on payment within 14 days after receipt of their accounts, 


and the present discount of 5 per cent. and 74 per cent. allowed to 


consumers paying 44d. per unit isin future only to be allowed to 
such consumers, 


Windermere.— The U.D.C. has agreed, jointly with the 


Bowness U.D.C., to engage an expert to inspect and report as to the 
lighting of the town by electricity. 


Worthing.—The Corporation has received the L. G. B. 8 
sanction to borrow £8,846 for electric lighting purposes. 


Wrexham.—A L.G.B. inquiry is to be held re the 


Council's application for a new loan of £11,000 for the purpose 
of extending the electricity works. 


Malvern,—The chairman of the Lighting Committee 
reports that tenders have been received for the various thing! 
required in connection with the supply of electric light in the dit 
trict. These showed that the total cost of the undertaking would 
be something like £14,000 instead of £17,000, the original estimate. 


Swinton and Pendlebury.—The B. of T. has con- 
sented to an extension of time until October next for the U.D.C. to 
carry out the prov. order for supplying electricity. 


Milton- next -Sittingbourne.—The Kent Electrical 
Power Distribution Co., Ltd., has asked the U.D.O. to consent to 


its application for a prov. order. 


Portsmouth.—At the meeting of the T.C. on October 
29th the E.L. Committee reported that the profit on the under 
taking this year was £4,300, and that the expenses of management 
had been reduced from nearly 14d. per unit to 2d. 

The T.C. proposes to apply to the L.G.B. for a loan of £17,100 for 
exteneions of plant. This 18 necessary, owing to the installation to 
be made in the New Naval Barracks, which will produce an estr 
mated revenue of £5,000 per annum. 


Holland.—The Communal Council of Oude Pekela lus 
withdrawn the concession awarded some time ago to the bere 
Nederlandsche Electr Maatachaffij, and confiscated ite depont 4 
new adjudication will, therefore, probably be announced shortly. 


Moulton.—The Parish Council has decided to ascetain 
the cost of lighting the village by electricity. 
(Ountenued on page 789.) 
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THE ELECTRIC LIGHTING OF SWORDALE. 


Ix our recent “Power Number” we remarked that the 
number of water-power electric installations in this country 
is probably much larger than is generally supposed, and we 
are this week able to give a description of one not hitherto 
described, which possesses several pointe of interest. We refer 
to that at Swordale, 
near Evanton in 
Ross-shire, the resi-, 
denceof Mrs. Randle 
Jackson. | 
The bouse is a 
large one, standing 
in a fine estate, part 

of which is on the 
slopesof Ben Wyvis. 

A steep hill rises 
behind the house, 
from which mag- 
nificent views of 
the Cromarty Firth, 
Glen Glass, and 
Ben Wyvis, the 
“Giant of the 
North,” can be 
obtained, and below 
the ground slopes rapidly to the River Skiack, from 
which the power is obtained. 

The Skiack is a river some 12 miles Jong and draining 
about 15 square miles of country—some of the land drained 
ig nearly 3,000 ft. above sea level. The river is a rapid one, 
and passes through no lakes which would serve to regulate 
the flow; when therefore it rains heavily on Ben Wyvis, or 
when the winter snows melt, the water comes down in huge 
spates, and has been kaown to rise and fall some 8 ft. in the 


View SHOWING PIPE-LiNRk. 


this, close in shore, a strainer pit has been constructed. On. 
the right bank the dam is built into rock, but on the left 
bank it had to be carried well into a bed of boulder gravel. 
The footing of the dam in the river is solid bed rock 
throughout. 

Inside the strainer pit is the usual pentrough and zinc 
strainer, and closing the entrance to the pipes is a sluice 
suspended by stout 
steel rope, and raised 
and lowered by 
winch and handle. 
The entrance to the 
strainer pit is 
guarded by a grating 
of iron bars, to ex- 
clude roots of trees 
and the great 
branches which are 
often brought down 
in floods. 

The pipes used 
are 20-in. riveted 
steel throughout, 
and for the first 
100 ft. after leaving 
the strainer pit 
they run over an 
almost level shelf of rock of the hardest whinstone; after- 
wards they pass round a difficult rocky bluff, supported on 
stone and brick piers, thence into a short trench, and finally 
along an embankment into the turbine house. The total 
length of the pipe is about 400 ft. | | 

The turbine house is a simple square building, with, 
accommodation for two generating sets. The tail pit is 10 ft. 
deep, and is solidly constructed of Portland cement and stone 
obtained from the excavation of the foundations and tail 
race, the ground being boulder gravel full of great granite 


Tar Mars Fatt, 


course of a day. During the dry weather the flow is mainly 
kept up by springs which abound on the hills 

About 300 yards from the house is a fine waterfall with 
an almost. perpendicular drop of 15 ft., and with rapids 
above and below, Some 10 ft. in the fall of the rapids have 
been utilized, and thus the total head is 25 ft. 

About 100 ft. above the main fall a massive concrete dam 
has been thrown right across the stream, and at one end of 


* SWORDALE." 


and whinstone boulders, brought to their present position 


during the Great Ice Age," when the valleys around Ben 


Wyvis were filled with immense glaciers, The tail race ja 

50 ft. long, and after passing under the turbine house ia open. 

The plant at present fixed consists of a Mavor & Coulson 

dynamo coupled direct to a Gilkes ** Double Trent" turbine, 

running at 500 revolutions per minute. The output at full 

load is 70 amperes at 140 volts. The oiling arrangements 
F 


BT 
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are automatic and continuous, and the whole plant is so 
arranged that it can be shut down automatically and left 
until it is necessary to start again. The dynamo is shunt 


AUTOMATIC SHUT-DOWN DEVICE. 


and compound 
wound, so as to 
either charge 
batteries or run the 
load direct. The 
mains from the tur- 
bine house to the 
bouse are the British 
Insulated Wire 
Co.'s concentric 
lead - covered and 
armoured cables, 
run in a trench to 
the battery house, 
where the main 
switchboard is 
situated. | 
. The battery is of 
the Chloride Elec- 
trical Storage Co.'s 
make, consisting of 
55 cells of 300 
ampere - hours 
capacity at the 6 
hours discharge 
rate, and all 
arranged on the 
same level so that 
all cells are equally 


accessible. 


One end of the 
battery house is partitioned off to accommodate the 
switchboard, which contains battery- charge and discharge 
switches of the parallel type, an automatic Crawley 
battery switch, and instruments of the dead-beat moving 
coil type. A reversible Aron battery meter reading direct 
in ampere-hours and containing Miller's device for auto- 
matically adding an extra charge to the battery is fitted, 
and there is also a special relay for operating the sluice. 

A specially interesting feature of the installation is the 
automatic arrangement for shutting down the whole plant 
when the battery is fully charged. 

As already stated, the sluice at the head of the pipe line 
is raised by a steel cable operated by a winch. An electro- 
magnetic device is combined with this winch, so that when 
the magnet is excited it pulls up an armature with consider- 
able force, striking a toggle joint connected with a detent 
and thus freeing the winch and allowing the sluice to'fall 
and shut off the water from the pipe line; a counterweight 
is provided to prevent the heavy cast-iron sluice from falling 
with too great a shock. A heavy sluice is necessary, as the 
rush of water would prevent it closing if it had not a con- 
siderable momentum. 


The magnet on the sluice gear is excited from the dynamo, 


X SwoRDALE ”: TURBINE PLANT. 


as shown in the diagram on p. 783, the current being 
switched on by the relay referred to in the description of the 
switchboard. The relay is operated by current from two cells 
of the battery, the circuit being closed by a small attachment 
to the Aron meter, which makes contact when the pointer 
indicates that the battery is charged. It will thus be seen that 
when the battery is full, the sluice falls, the pipes empty 
themselves through the turbine, and when the dynamo 
current reaches zero the Crawley switch cuts the battery ont. 

By means of this arrangement the attendant need only 
pay one visit a day to the turbine house, and after setting 
the plant to work he may leave it, to attend to other duties, 
with the certainty of its shutting down at the proper time. 
The regulation of the house pressure can be attended to 
by one of the servants in the house. 

This arrangement is, we understand, quite novel and 
works admirably, and it will be readily appreciated that 
while originally designed for this water-power installation, 
it is applicable not only to water-power plant, but also to 
oil and gas engines, and in isolated installations it should be 
valuable. It has, we understand, been patented. 

The work in the house hss been carried out on the con- 
centric system with lead-covered wires. "The fittings are 
mostly of Messrs. Osler's make. Electric heating is used in 
the turbine and battery houses, and there is ample. power in 
the fall for an extensive electric heating ‘installation in the 

house. 
Previously to the 
introduction of elec- 
tricity, oil lam 
were used through- 
out the house, and 
as these required 
cleaning and trim- 
ming daily, it will 
. be understood what 
an immense boon 
the electric light has 
proved to residents 
and servants alike. 
Not only is it a 
convenience, but 
actually a consider- 
able economy, for 
beyond the use of 
. & small quantity of 
lubricating oil and 
the attendant’s time 
for one hour ‘a day, 
there are absolutely 
no running costs. 
The installation 
has been in use for 
over a year; it was 
designed and super- 
vised by Mr. Walter 
P. Adams, M. I. E. E., 
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. View SHOWING TURBINE HOUSE. | 
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to whom we are indebted for the photographs reproduced 
in this article. 
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THE LEEDS ELECTRICITY WORKS 
EXTENSIONS. | 


Tut New TWwo-PHAsE PLANT. 
THE electricity supply works at Leeds have bcen in opera- 
tion since May, 1893, from which date up to December, 
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1898, they were under the control of the Yorkshire House- 
to-House Co. When the Corporation effected the purchase, 


its favour. It is contemplated that gradually a number of 
the existing single-phase alternators will be converted to two- 
phase 


The site which the Corporation had available for the 
new works comprised an area of 290 ft. x 181 ft., and 
it was decided to build on the whole of this land at once. 
The buildings consist of engine house, switchroom, cable 
cellar, boiler house, stores, and workshops. The engine 
house is 220 ft. long x 65 ft. in width x 33 ft. high from 
floor line to crane rail. 

The switchroom is built with a view to accommodating 
step-up transformers for feeding the outlying districts of the 
city at extra high pressure if it should be necessary later on. 
Underneath the switchroom is a cable cellar, leading to the 
subway running from the works to Queen Street. This 
extends the whole length of the switchroom, and forms a 
ready means of bringing the cables from the dynamos to the 
switchboard, and taking the circuits away to the different 
parts of the town. Over the switchroom is the stores,’and 
over the boiler house is placed a coal store, which is capable 
of holding 4,000 tons of coal, about four weeks’ consumption. 

The plant installed in the engine room is of British 
manufacture, It includes one McLaren engine and 


LEEDS’ GENERAL VIEW or NEW Two-PHASEIl PLANT. 


there were 65,828 lamps (35-watt equivalent) connected to 
the mains, and the plant capacity was 2,100 Kw. Very 
large extensions were carried out from year to year, and by 
March last there were 178,422 lamps connected, and the 
plant capacity was 5,940 Kw. 
i It has recently been found necessary to again enlarge the 
works, in order to meet the growing demands for power as 
Fell as lighting, and it was considered wise policy to carry 
out an extension which shall be sufficient to provide for some 
years ahead, thereby enabling larger units and labour- 
‘ving apparatus to be put in and reducing the working 
costs by producing energy on a large scale. | 
e question of supplying power for motors was very 
carefully considered by the Committee, ànd it was decided to 
put down the new extensions for generating two-phase alter- 
naling currenta, as this system is very suitable for driving 
fea The ease of conversion of an existing single-phase 
tributing system to. two-phase was also a strong point in 


f 


one Belliss engine, both öoupled to alternators’ made 
by the Electric Construction Co, The size of the engines 
is 2,400 H.P., and the capacity of the dynamos is 1,500 
Kw. each. The engines are of the triple-expansion 
enclosed type with forced lubrication. The dimensions of 
the McLaren engine are as follows :—High pressure cylinder, 
27% in. diameter; intermediate, 39} in. diameter; low pres- 
sure, 644 in. diameter; stroke, 24 in.; speed, 200 r.p.m. 
The valves in this engine are Trick-ported slide valves, 
balanced horizontally and vertically. The space occupied 
by the engine is 24 ft. x 9 ft. x 20 ft. high, and the floor 
Space occupied by the whole plant, engine dnd alternator, is 
38 ft. x 18 ft.6 in. The governor is of Messrs. McLaren’s 
patent automatic expansion type. 

The dimensions of the Belliss engine are :—High pressure 
cylinder, 224 in. diameter; intermediate, 35 in. dianieter ; 
low pressure, 55 in. diameter; stroke, 2 ft, 6 in.; e ; 
200 r.p.m. The valves are'of the piston type, A in 
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governor acts on the throttle. The space occupied is 
25 ft. 3 in. x 8 ft. x 22 ft. high, and the floor space 


LEEDS: TRANSFORMERS. 


occupied by the whole plant, engine and alternator, is 38 


ft. x 18 ft. 6 in, 


The dynamos are made to supply two-phase current at 50 
periods per second, and generate 2,000 volts in each phase. 
The armature is stationary and the field magnets revolve. 
The alternator shaft is bolted up direct to the engine 
coupling, and runs therefore at 200 r.p.m. 
over the field magnets is 13 ft. 6 in., and the weight of the 


magnets and wheel 
and shaft is 28 tons. 
The magnet poles 
are bolted to a cast- 
steel ring which fits 
over a cast - steel 
spider. The arma- 
ture winding is of 
the Electric Con- 
struction Co,’s usual 
slot type, 

The maximum 
output is 1,750 kilo- 
volt-amperes at 
2,200 volts on a 
load having a power 
factor of 8, each 
machine having 30 
poles, giving 50 
periods per second. 
The fly-wheel effect 
is such as to reduce 
the fluctuation in 
velocity during a 
revolution to less 
than sth of 1 per 
cent. from the mean 
velocity, and the 
paralleling force is 
so great that the 
synchronising cur- 
rent is hardly per- 
ceptible, 
guaranteed com- 
mercial ipei : 
95 per cent, at ha 
tall, while, close 
regulation of voltage 
being so essential 
with two-phase 
machines required 
lighting load, the 


drop in voltage from no- load to full -non-inductive 
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load of 4 per cent., and of 12 per cent. on a load having a 
power factor of *8. It is further guaranteed by the con- 
tractor that when one phase is carrying full non-inductive 
load, the other being on open circuit, 
voltages of the two phases will not exceed 35 per cent. 
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CABLE SUBWAY AT LEEDS. 


The E.C.C. are expecting that the machines will give 


even better results than the specification calls for, as their 


The diameter the other on open circuit. 


LEEDS :* BELLISS ENGINE AND E. C. C. ALTERNATOR. 


to work on a combined motor and 


specification calls for a maximum Holden'and Brooke's oil separator, 


700-KW. two-phase machines, working in the same station, 
when officially tested by Mr. Robert Hammond for the 
Corporation, showed a drop of less than 3 per cent., anda 
voltage difference of 23 per cent., one phase being loaded and 
The exciter for each machine is 
mounted on the alternator shaft, and is of 8 Kw. capacity. 


In the cellar be- 
low the engines are 
placed two surface 
condensing plants, 
made by Messrs. 
Cole, Marchent and 
Morley, one con- 
denser for each 
engine, in con- 
nection with which 
are two centrifugal 
pumps, made by 
Messrs. Belliss and 
Morcom, Ltd. The 
condensers have 
3,400 sq. ft. of 
heating surface 
each, and the 
number of tubes in 
each condenser 18 
2,245, of j-in. in- 
ternal bore, and 7 ft. 
9 in. in length. 

The steam, feed, 
exhaust, suction, 
and air pump dis- 
charge pipes, oil 
filters, &c., Were 
supplied by Messrs. 
John Spencer, Ltd., 
of Wednesbury. The 
steam pipes ate 0 
lap-welded steel, 
with flanges welded 
on. The 2 77 

ipes are wroug 
Don. riveted, and 
the remainder : 
the pipes are cas 
0 1 the exhaust 


pipe, between the engine and its condenser, is placed à 


for extracting the 


from the exhaust steam before it passes into the condenser, 
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and the -discharge water from the air pump for the con- 
densers is passed into the feed tanks placed in the pump 
house. 

There is a 30-ton overhead travelling crane supplied by 
Messrs. J. Booth & Bros., Ltd., of Rodley. It is equipped 
with a two-phase motor. ANLE s 

The switchboard was made by Messrs. Ferranti, Ltd., and 
consists of six sets of their two-phase oil-break switches on 
the dynamo board, with the necessary bus-bars, synchronising 
apparatus, &., and 30 circuit-panels of the ordinary spring 
bréak type. The apparatus is mouuted on a glazed brick 
wall, the dynamó board being on one side and the circuit 
board on the other side of the wall. The exciter regulators 
are placed on a separate table away from the board, with the 
instruments in the exciting circuit placed on a small board 
at the back of the | 
controlling table. 
The new board is 
coupled up to the 
existing switch- 
boards by three sets 
of feeders. | 
The cable cellar 
runing under the 
floor of the switch- 
room is so arranged 
that the cables 
leaving the board 
are. carried down 
direct on to shelves, 
supported on 
brackets carried on 
iron pillars, and the 
cables then pass 
away. into the cable 
subway, which runs 
as far as Queen 
Street, a distance of 
350 vards. By this 
means it is possible 
to get at any cable 
easily and at any- 
time, as there is a 
epace of 2 ft. 6 in. be- 
tween opposite tiers 
of shelves through 
which the attendant 
can walk. The sub- 
way proper is 11 ft. 
wide x 7 ft. high, 
with a line of pillars 
supporting the 
girders in the roof. 
The brackets in this . 
subway are fastened 
Into each of the side 
walls, forming a line 
of shelves on each 
side, and there are 
also brackets placed 
on the centre 
columns, one tier of brackets on each side of each pier, 
thus leaving a walk of 2 ft. 6 in. on either side between 
the wall brackets and the pier brackets. The subway is 
capable of holding 200 cables. Outlets are provided at each 
street crossing for the exit of cables, The whole of the 
subway is enclosed in waterproof course. 

At each of the sub-stations there is a transformer of 
60-KW. output, the primary current being supplicd at 2,060 
volts, 50 periods; the secondaries are wound to give either 
205 or 410 volte. These transformers are of the E. C. C. 
patented type, the special feature being the use of circular 
stampings, having only one joint, thus giving the lowest 
possible magnetic resistance for a given coil area. The tests 
show an open circuit loss of 460 watts, and a guarantee is 
given that the magnetising watts will not increase after the 
transformers are put to work, the drop in voltage from no- 
load to full non-inductive load being just 1 per cent., while 
on a load having a power factor of 75 the drop is still 
under 2 per cent, | 7 
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The boiler house is arranged to hold 24 water- tube boilers, 
with 4,300 sq. ft. of heating surface each. At the present 
timé there are installed eight Babcock & Wilcox water-tube 
boilers fitted with superheaters and purifiers. The boilers are 
fitted with Meldrum's coking stoker, and forced draught. 
They are arranged to be placed 12. on one side of the boiler 
house, and 12 on the other, with a space of 26 ft. between the 
fronts of the boilers. Immediately above the boiler. house is 
the coal store, where the coal is stored, and from’ which it 
gravitates by means of inclined shoots into the mechanical 
stokers. There are two shoots to each stoker. The coal, 
after being placed in the overhead bunker, thus gravitates 
automatically through the coal shoots into the hopper of the 
mechanical stoker, and it is then passed through the fires 
mechanically by means of the moving bars, &c., in the 

! stoker. When 
burnt, the clinker is 
thrown off the end 
of the bars on to an 
inclined shoot, and 
the ashes are re- 
moved into a cellar 
under the boiler 
house floor, where 
provision is made 
for slacking them ; 
they. are then 
taken away by 
means of an ash 
conveyor, and 
stored in an over- 
head bin at the 
-north end of the 
boiler house until 
they are removed 
from the works. An 
economiser is placed 
cover the boilers, be- 
tween the coal store 
and the western 
wall of the engine 
house. This econo- 
miser is made by 
Messrs. E. Green 
and Son, Ltd., and 
consists of 960 


tubes of their 
standard make; 
special provision, 


however, is made to 
provide for expan- 
sion and contraction 
in this long length. 
Provision is also 
made in this boiler 
house for three 
other economisers of 
the same size, one 
economiser to each 
set of six boilers. 

I There is only one 
chimney placed in the centre at the eastern side of the 
boiler house, the boilers from the west side of the boiler 
house being connected to the chimney by means of an over- 
head flue. The line shafting for driving the mechanical 
stokers and the conveying plant is all driven by means of 
two-phase motors. 

The pump house is situated at the south end of the boiler 
house and is fitted with two feed tanks; itis capable of 
holding seven Weir pumps, which would feed the whole 24 
boilers, At present there are provided two pumps with a 
capacity of 4,000 gallons per hour each, and one with a 
capacity of 8,000 gallons per hour, There are also installed 


two Worthington pumps, one with a capacity of 12,500 


gallons per hour and the other 25,000 gallons per hour. 
These pumps are used for drawing the water from the river, 
passing it through a battery of Hawksley Wild & Co. 's 
filters, and then discharging the water into the overhead 
storage tank. TEN "M 

The coal conveying plant, not yet erected, is being, supplied 
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by the New Conveyor Co., and consists of elevators and con- 
veyors for the coal and ash conveying plant for the ashes. 
The coal is brought down to the works in the Corporation’s 
own boats, and is discharged by means of a crane made by Mr. 
Thomas Smith, of Rodley. This crane is mounted on an 
elevated structure 15 ft. above the wharf level, and is 
capable of travelling over a distance of about 60 ft. on this 
structure, It is fitted with a grab to enable the coal to be 
handled as quickly 
a8 possible. Im- 
mediately under the 
crane rails is placed 
a plate conveyor, 
which runs under the 
whole length of the 
elevated structure for 
thecrane. The plate 
conveyor is 3 ft. wide, 
and fitted immedi- 
ately above the plate 
conveyor are shect- 
iron sides, placed on 
an angle to direct 
the coal when dis- 
charged from the 
grab direct on to 
the conveyor. The 
coal is then taken 
to &:hopper imme- 
diately outside the 
boiler house entrance, 
and is there elevated 
by means of two con- 
veyors to the coal 
stores, through which 
it is, transmitted on 
three pushplate 
conveyors, one in the middle, and one on either side 
of the bunkere. The coal can thus be discharged at any point 
in the stores as required. The plant can deal with 40 tons of 
coal per:hour. From the stores the coal gravitates down 
the inclined shoots to the mechanical stokers, as explained 
above. The ash conveyor is of the plate conveyor type, and 
carries all the ashes to the north end of the boiler house. 
The ashes are thcre discharged into a bucket elevator, 
carried up and discharged into an overhead ash-bin, 
from which they are released and discharged into carts 
by means of a shoot at the bottom of the bunker. 

The workshops are at the north end of the buildings, and 
include mechanics’, smiths’, and joiners’ shops, all repairs 
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being done on the premises except in the case cf very large 
Work. f 

-- Mr. H. Dickinson, the Corporation's ‘electrical engineer, 
was responsible for the electrical and engineering part of 
the undertaking, and we are indebted: to\him for the 
accompanying’ photographs of the plant. - ` 


Fra. 1.—Mororn Drivine Loa Saw. 


MOTOR-DRIVEN TOOLS AT THE BRUSH 
WORKS. 


In a modern manufactory such as that of the Brush Elec- 
trical Engineering Co., at Falcon Works, Loughborough, it 
is but natural that the electric motor should be very strongly 
in evidence for driving the numerous machine tools which 
are employed, in the various departments where car building 

5 operations, the manu- 
facture of motors 
and generators, &c., 
are in progress, We 
give herewith illns- 
trations of a number 
of the specimens to 
be met with. 

Several large hori- 
zontal saws are in 
use, one being a 
24 in. x 24 in. 
with 36 ft. table, 
driven by belt from 
a OBEP. Brush 
enclosed motor (1,300 
rp.m, 220 volts), 
This saw is situated 
between the old log 
yard and old timber 
shed. The motor is 
of a type. which is 
made and . stocked 
by the Brush Go, in 
14 different sizes, 
ranging from } to 50 
B.H.P., and it is 
specially designed for 

factory and machine 
tool driving. It can be open, semi, or totally enclosed 
at will. N 

Another saw, whose driving arrangement we show in fig. 1, 
isa 48 in. x 48 in. with a 40 ft. table, and it is driven by a 
belt from a 15-H. P. Universal motor running at 1,100 revolu- 
tions. "This saw is placed between the new log yard and the 
new timber store. Large logs are passed from the log yard 
through this saw, cut up, and passed into the timber stores, 
where they remain until they are well seasoned. 

Fig. 2 shows a four-pole enclosed motor, driving a 
magnetic separator, which is fixed in the stores department, 
where all metal borings are sent for separation from iron or 
steel borings. The motor is of 1 B.H.P. (220 volts at 1,300 
revolutions) and drives by belting. 


Fia. 4.—Moron-DRIVEN LATHE. 


A 15 B.H.P. Brush Universal two-pole motor drives à 
large horizontal drill 12 ft. x 10 ft., as shown in fig. 3. 
This machine is used for drilling stator and magnet castings 
of large alternators and generators. The motor, rans 8 
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1,300 revolutions, and the voltage, as in all other cases, is 
220 volts. | 

Two large 20-ft. face lathes, for turning and boring the 
rotors and stators of large alternators, sre driven by a 
25-B. H.P. Universal two-pole motor, running at 860 revolu- 
tions, This is shown in fig. 4. The largest motor is of 
50 p.H.P. (480 revolutions), of the same type, and it drives 
(see fig. 5) a 10-ft. x 10-ft. x 20-ft. large planer for 
planing the underbed and soleplates of large alternators and 
generators. There is also a 36-B.H.P. similar motor fitted as 
a stand-by to this | | D 


large planer, in case 


the 50-B. H.P. motor 
should give out. It 
runs at, 1,000 revo- 
lutions per minute. 

A small planer 
(8 ft. x 8 ft. x 
16 ft.) for planing 
large. castings is run 
by a 31.- B. H. P. 
motor at 880 revo- 
lutions, In fig. 
6 a two-pole motor 
is shown driving a 
centrifugal pump, 
which draws water 
from the canal a 
mile away through 
two 12-in. cast- 
iron pipes, for sup- 
plying the testing 
room and power 
house with circu- . 
lating water for 
condensing . and T | 
other purposes. The Tee 
motor is rated at 
33 B. H.P., and runs 
at 550 revolutions to give 2,000 gallons of water per minute. 

A two-pole overtype motor drives, through spur gearing, 
an air pump attached to a portable condenser (fig. 7), 
used for the purposes of water consumption tests in the test 
rom. The motor gives 8 B.H.P., and its speed is 750 revo- 
lutions. 

A foundry blower is driven through direct coupling by a 
two-pole motor, rated at 25 B. H. P., and running at 900 revo- 
lutions. A performance of 3,000 cub. ft. per minute is 
obtained from this blower. 


Fig. 8.—ELECrRICALLY-DRIVEN CIRCULAR Saw. 


TRAIN LIGHTING BY ELECTRICITY. 
By A RAILWAY OFFICIAL. 


Tur lighting of railway trains by electricity was a subject 
in which considerable interest was manifested a few years 
ago, but, whilst there has been some progress in adapting 
electricity as an illuminant for this purpose, the extent of the 
progress made is not nearly so great as was at one 
time anticipated, and may even be said to be some- 
| what disappointing. 
There have been, 
no doubt, many 
causes contributing 
to this result. 

Electricity, when 
first tried for: the 
purpose, had but 
recently attained to 
the dignity of a 
branch of engineer- 
ing, and the appa- 
ratus used to give 
cffect to the require- 
ments perhaps left 
something to be 
desired. The con- 
ditions under which 
the new illuminant 
had to be applied 
were also somewhat 
onerous, and in- 
volved special ar- 
rangements of appa- 
ratus. It was also 
soon discovered that 
traffic requirements 
prevented distri- 
7 bution throughout 
a train from one point except in cases where 
the trains ran en bloc. Where trains require to be 
broken up at different points on the route, it is abso- 
lutely imperative that each car should be self-contained if the 
lighting is to be continuous. ! 

Perhaps, however, the principal cause of the slow progress 
of train lighting by electricity consisted in the strong position 
which gas lighting took up about the time when elec- 
tricity was being experimented with, the great improvement 
in lighting effected thereby, and the large sums sunk'in 
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Fic. 6 —MoroR-DRIVEN CENTRIFUGAL Pump. 


«The only other machine that we propose to direct atten- 
tion to is a 20-in. circular saw (fig. 8) in the packing ware- 
house, This is driven by an 8-B.H.P. motor (two-pole), 
running at a speed of 1, 500. revolutions per minute. 


U 
1 Fid. 3.—ELNY]CTRICALLI-DRIVEN DRILL. 


installing the plant and equipping the trains. Leaving side 
issues for the present, it must be confessed that the lighting 
of railway trains by gas has hitherto been very successful, 
and that, considered as an illuminant only, changes to elec- 
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tricity are only likely to be made for sentimental or adver- 
tising purposes, so long as our railways are operated as at 
present. The systems lend themselves admirably to the 
requirements, Each carriage contains its own supply under 


FIG. 7.— OvER TYPE MOTOR DRIVING AIR-PoMP. 


excellent conditions as to maintenance, the light is as a rule 
ood, steady and well distributed, and the products of com- 
bustion do not foul the air in the compartments, the supply 
of gas can be easily and quickly replenished at stated points, 
and the system makes but small demand upon the 
locomotive. 

This question of demand upon the locomotive is of some 
importance, especially in the case of fast long-distance trains. 
In the case of gas, the illuminant is prepared beforehand, and 
the demand upon the locomotive is confined to the addi- 
tional tractive effort required in con- 
sequence of the additional weight owing 
to the carriage of the gas containers, &c. 
This weight is very small compared with 
that of the vehicle, and the additional 
tractive effort, where speed is the most 
important factor in the power required, 
becomes microscopic. 

On the other hand, with the ordinary 
arrangement of dynamo and cells for 
each carriage, the increase in weight 
may be as great or even greater than 
with gas, and, in addition, whatever power 
is absorbed in the mechanical arrange- 
ments and in the circuits must necessarily 
be drawn from the locomotive. The power 
as absorbed may look small when com- 
pared with the total power developed by 
the engine, and it is undoubtedly $0; 
but when, as often happens, the engine 
is working to its last ounce, so to speak, 
the difference counts in the opinion of 
locomotive engineers. In the continual 
duel between the locomotive and traffic 
departments, the latter may be trusted to 
provide the former with all the work the 
locomotives can perform. It is not the 
average road that tells the tale, and 
strains the coal and water space, and 
the steaming quality of the boilers; but 
the gradients which have to be negotiated 
here and there, and for which the engines 
have to be carefully nursed. 

It is difficult to accurately gauge 
the effects on tbe engines. Locomotive 
engineers are naturally sceptical of 
the truth of statements which imply 
that electric light can be obtained in 
the method ordinarily employed without 
affecting the performance of the engine 
for its original purposes. Calculations 
of the power absorbed in the circuits do not con- 
stitute a reliable guide to the full effects experi- 
enced. Oareful drivers aver that the difference in the 


* feel” of the train is appreciable, but the true test is the 
coal consumption under identical conditions. Such state- 
ments, however, as an engine working from Crewe to 
London burns an additional 14 cwt. of coal if the train is 
fitted with electric light” are loose, and do not 
give full details of the comparative tests. This would 
imply that the extent of use is unimportant, and. that all 
details relating to the trains, speeds, weights, and train resist- 
ances, including that due to atmospheric conditions, were al! 
precisely similar. Such conditions, of course, apply equally 
to the “drag” of the trains which drivers feel. The 
subject is one on which it is most difficult to do more 
than theorise, since the total effects upon the locomotive are 
due to a variety of causes, which are not easily separable, 
and which are not constant. Such tests as would be required 
to establish the facts are not common on railways, and the 
arrangement of precisely similar conditions for comparative 
tests would be almost an impossibility in ordinary service, 
and hardly worth the trouble of special arrangement under 
existing conditions. The fact remains, however, that the 
necessary power must under the conditions assumed be 
drawn from the locomotive, that such comparisons as have 
been made indicate greater effects than would be assumed 
from theoretical considerations, and that there is, therefore, 
some amount of prejudice against imposing this extra work 
on the engine. 

A writer in the Engineering Magazine for October gives 
some interesting particulars with regard to train lighting 
on the Continent, from which we find that lighting by 
candles is still in use in some parts. Lighting by oil lamps, 
petroleum oil gas, oil gas enriched with acetylene, and by 
electricity, are all dealt with. A description of a system of 
lighting by accumulators in use on the Northern Rail- 
way of France is also given, but its value is some- 
what marred by errors in the diagram showing the connec- 
tions of the cells, regulating switches and circuits, There 
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Fic. 5.—50-H.p. MOTOR DRIVING PLANER. 


are 60 cells, arranged in two batteries of 30 cells each, to 
each carriage, these being carried in special cases attac à 
the framework, The cells are charged in situ before the 
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departure of the train, from circuits arranged on the plat- 
form. | 

Such a system as this, or that described by the same 
writer ss in use on the Jura-Simplon Railway in Switzer- 
land, where the cells are charged at a central station and 
distributed as may be necessary from a special distributing 
car, makes no other demands upon the locomotive than arise 
from the additional weight imposed, and corresponds more 
closely, therefore, to the conditions under which gas is 
applied. The lighting of trains from accumulators ready 
charged and changed as the exigencies of the service and 
the capacities of the cells require, has also been experi- 
mented with in this country, but the progress has been very 
amall compared with the opportunities, The reasons for 
this are, probably, not hard to find. The comparatively 
high price of electrical energy in this country, the duplica- 
tion of batteries to admit of replacements, the labour cost of 
such replacements, the time occupied in charging, the dete- 
rioration -of the cells, and the large amount of capital 
already sunk in the equipments for lighting by gas, all 
combine to hinder the progress of lighting trains by elec- 
tricity. 

There is, however, one aspect of the question of lighting 
trains by gas which should not be neglected. The presence 
of large quantities of gas on trains which may have suffered 
disaster is undoubtedly a source of great additional peril to 
those who may be involved. Railway mishaps are them- 
selves sufficiently formidable, and not infrequently have given 
rise to fire among the débris. If to this is added the libera- 
tion of quantities of gas by damage to the containers, the 
danger of a general conflagration, as an addition to the other 
horrors of & railway accident, becomes very great indeed. 
That the containers are, or can be made, sufficiently 
strong to prevent escape of gas under such conditions is 
unthinkable. That such occurrences have not as yet 
taken place may be considered as a testimony to the 
care exercised by railway companies in the working of 


their traffic, rather than evidence that the danger is 


non-existent, or even remote. Changes in the character 
of train lighting, as in other things, come about as the 
result of imperative demand, or the presence of facilities 
for such changes, At present there is no public outcry for 
better service, such as led to the introduction of gas in place 
of oil, and the facilities for electric lighting will only come 
when and as the electrification of railways progresses. 
Meanwhile the present methods of effecting train lighting by 
electricity can only be looked upon as stop-gaps. 


ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 780.) 


Swindon.—The T.C. has fixed the price of energy for 
lighting purposes at 5d. per unit as a flat or uniform rate, or upon 
maximum demand system at 2d. per unit for all energy con- 
sumed, plus a capital sum on the basis of £7 10s. per Kw. per 
annum; 5 per cent. discount is to be allowed on accounts settled 
within 14 days. | | 
The Town Hall is to be wired for electric light. 
Newcastle-under-Lyme.—The T.C. has decided not to 


entertain the offer of the Potteries Electric Traction Co. to supply 
energy to the Corporation. 


. Walton,—The U. D. C. has decided to apply for electric 
lighting powers. | 


Walthamstow.— The accounts for the first years 


working ending September 30th, 1902, of. the electricity supply 
undertaking have now been made up. The total receipts are 


£6,680 and the working expenses £2,915. After paying interest and 


Sinking fund charges, which amounted to £2,738, there is a profit of 

£1,027—an extremely good result. Mr. F., A. Wilkinson, the 
electrical engineer, reporte that there are applications in hand for 
26,400 8-c.P. lamps, and that motors of 100 total MH. P. are connected. 
It will be remembered that Westinghouse gas engines and pro- 
ducer plant are in use at Walthamstow. 


Brussels,—On the 3rd inst., the new Brussels—Midi and 
Forest line which has been “electrified,” was suocesstully 
inaugurated. The line was opened to the public on Tuesday. 


ELECTRIC TRACTION NOTES. 


Ayr.—The Corporation tramways, it is stated, for the 
first year’s earnings show £12,504 as income. The expenditure, 
including 3 per cent. depreciation on capital, also interest and 
sinking fund charges, totals to £10,434 13s., leaving a net balance 
of £2,069 5s. 2d. The receipts per car-mile were 10°34d., and the 
expenses per car-mile 8 63d. 


Barrow.—The Sub-committee has accepted the tender of 
the British Insulated Wire Co. for underground work and the con- 
struction of permanent way. It is said that there will have to be 
two kinds of car, as the Salthouse Road bridge is too low to allow a 
double-decker car to go under, and the probability is that the 
Committee will have to adopt single-deckers for Salthouse and 
double-deckers for other portions of the line. LP 


Beckenham.— The U.D.C. has entered into an agree- 
ment with the B.E.T. Co., whereby the Council is to promote a Bill 
in the present session of Parliament authorising the construction of 
electric tramways in the town, and to lease the tramways to the 
company for 28 years. The company agrees to pay to the Council 


. during the first 10 years 64 per cent. per annum on the sum 


expended ; 7 per cent. for the next five years; 74 per cent. for the 
following five years; and 8 per cent. for the remainder of the term. 
The Council is to have the option of purchase at the end of 10 years, 
and to supply ehergy at 2d. per unit, with a minimum annual pay- 


ment of £900. If any other than the overhead trolley system is 


adopted, the company is to have the option of withdrawing from 
the agreement. 


Belfast.—The Belfast Tramway Co. has purchased the 


Ligoneil branch line, which connects that growing manufacturing 


centre with the city, and the Sydenham line, which serves a 
populous residential subarb, at £10,000 each, thus giving the com- 
pany’s trams a clear run of seven miles from point to point. This 
move has given the company advantage over the Corporation, which 
hoped to bring it toterms. The company has applied formally to 


the Corporation for permission to electrify the newly acquired 


branch lines and the connecting parts through the city. 


Bilston,—On Thursday last week Col. von Donop visited 
Bilston, and made a B. of T. inspection of tbree additional sections 
of tramways constructed by the B. H. T. Co., viz, from Bilston to 
Bradley, from Willenhall to the Wolverhampton borough boundary, 
and from Willenhall to Darlaston, which are extensions of the 
present system. At certain points additional guard wires are to be 
placed over the trolley wires, and these will be attended to. The 
lines were opened for traffic on Tuesday. 


Bradford.—For several weeks past it has been found 
necessary to reduce the service of cars in the evening owing to the 
power at the electricity works being insufficient to supply both the 
traction and lighting needs, but a new engine, pat in by Messrs. 


Cole, Marchent & Morley, of Bradford, at a cost, with generator, of 


about £13,000, has just been started, and thus pute an end to the 


difficulty. 


Bridlington.—The T.C. has decided to take steps to 


obtain electric tramway powers. 


Brighton.—On 30th ult. the T.C. amended its decision 


with regard to the proposed line to the railway station, as it was 


found to be too costly. As the matter now stands, the line, instead 


of going up Surrey Street, will continue along Queen's Road and 


there stop, outside the station. Another line will start beyond the 
station as originally proposed. This new arrangement causes a 
break to be made in the lines which will, no doubt, cause incon- 
venience, but bas one great advantage, that the cars will ran right 


‘up to the station front, and thus capture many more passengers than 


they otherwise would have done. 


Bromley (Kent).—The U.D.C. has decided to open 
negotiations with the B.E.T. Co., with the object of securing electric 


tramways for the town. 


Burton-on-Trent.—A light railway inquiry was held 
here on 30th ult. re the Midland Railway's application for an order 
to construct an 114-mile electric trolley line between Burton and 
Ashby-de-la-Zoucb, mainly along the highway but partly across 
fields. 


Cardiff.—Mr. Arthur Ellis has reported to the Cor- 
poration authority that the sanding of the tramlines will entail 


an outlay of £1,500 a year, and the question has arisen who 


is to be responsible for it. The Health Committee appears to hold 
that it should come out of the profits of the trams. Mr. Ellis, how- 
ever, denies all departmental liability as to the sanding of the tram- 


lines, and the issue has now been reterred to the town clerk. 


Cheltenham.— The B. of T. has confirmed the order of 
the Light Railway Commissioners, authorising the extension of the 
Cheltenham Light Railway to Leckhampton and Charlton Kings 
in its entirety. 


Dewsbury.—The matters in dispute between the 
B.E.T. Co. and the Dewsbury Corporation have not yet been 
settled, but negotiations are proceeding, and it is hoped that a 
settlement will come ere long. There is still a short length of 
road on which the line has not yet been laid. Work was suspended 
here nearly th1e6 months ago, owing to an objection by the Cor- 
poration to the way in which the company proposed to negotiate 
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& nasty corner, and nothing has been done since. The overhead 
equipment is being completed, and other work is being rapidly 
pushed forward. Several cars have already arrived, and it is 
expected that trial trips will be made at an early date over one or 
two sections. The preseut scheme provides for a service of cars 
from Dewsbury to Ravensthorpe, and the company have now agreed 
to apply to Parliament next session for power to continue the line 
from Ravensthorpe through Mirfield to Brodley, where the 
Huddersfield Corporation’s system will be joined. In their last 
Bill the Huddersfield Corporation obtained powers to construct a 
line from Brodley to Mirfield, but they have agreed to allow the 
company to make this line and thus connect the two systems. 
Agreements between the B.E.T. Co. and the Dewebury and Batley 
Corporations as to the terms upon which energy was to be supplied 
for the running of the cars were drawn up last May. They were 
not signed, however, and correspondence has recently passed 
between the parties, the company, it is said, asking for more 
favourable terms. : | 


Douglas.—A new company, it is said, is to be formed to 
take over and work the Isle of Man Tramways. The debenture and 
shareholders are to have a preferential call on the debenture capital 
in the new company. A number of important improvements in the 
working of the lines are contemplated. s 


France,—A service of electric motor cars on the Lombard 


. —Gerin trackleas trolley system is about to be established in the 


own of Grasse. 


Glasgow.—Sheriff Strachan on 28th ult. awarded £15 
damages to Mrs. Paterson, cab proprietrix, Glasgow, for injury to a 
cab which was run into by a Glasgow Corporation electric car in 
Dumbarton Road on Jane 10th, 1901. In his judgment, his Lord- 
ship said the defenders seemed to be under the impression that 
they had the sole right, prior and preferable, to the use of the 
streets. That, of ‘course, was a most erroneous and dangerous 
assumption, and he considered that drivers, or motormen, must 
observe at least three obvious precautions:—(1) ‘They must proceed 
at a safe and moderate rate of speed. (2) They must have a 


' thorough knowledge of the mechanism of the cars, and have them 


entirely under their control. (3) They must keep a proper look 
out, and be prepared to stop or reduce their speed when there was 
any dunger of their coming into contact with a person or vehicle. 
These precautions were binding on drivers of al! vehicles alike, 
more so to drivers of electric cars, which were the most destructive 
of all vehicles when not under control. The driver of the car in 
question had been a strapper, or stableman ; had driven a horse car, 
and was thereafter put on an electric car. "I was,” he said, 
“ about a week on an electric car previous to the accident. I was 
only a week learning." His Lordship therefore thought this was a 
1nost reckless act on the part of the defenders and found as above. 


Gloucester.—Great interest has been taken in the dispute 
between the Gloucester T.C. and the county authority as to the 
making of a light railway which will run out into the country 
districts. The T.C. can, of course, construct its own line, but 
there are populous districts outside, the roads in which are under 
the C.C., and for a long time the two bodies have been making an 
effort to arrive at a workable agreement. The Light Railway Com- 
missioners have taken the matter up, and have issued a report 
(founded upon a recent inquiry), which contains the following sig- 
nificant paragraph :— 


The Commissioners consider it desirable in the public interest that the Cor- 
poration and the County Council should come to an arrangement for working a 
through service at through rates upon the two lines, and, if an agreement on 
the matter is arrived at beween.the authorities before the orders are finally 
settled and submitted to the Board of Trade, the Commissioners will make pro- 
vision therein to carry the agreement into effect. If the authorities should, in 
default of agreement, join in requesting the Commissioners to deal with the 
matter, the Commissioners would be prepared, after hearing the parties, to 
determine the basis on which the working arrangement must be arrived at. 


Harrogate, —At a special meeting of the T.C, the tramway 


clauses of the proposed Parliamentary Bill—which clauses the pro- 
moters stated were to give the Corporation tramway powers not to 
be exercised, but merely in order to keep out the private com- 
panies—were defeated by the vote of opponents, who held that the 
best way to keep Harrogate unique in the respect that it had no 
tramways, was not to ask for powers, and to oppose everybody else 
who did 80. 


Mawick.—A strong company is going to apply for 
electric tramway powers. 


Ilford. The U. D. C. has decided to apply to the B. of T. 
for a prov. order to construct two additional lines of electric 
tramways. . 


Leicester. —A Light Railways inquiry was held here last 
Friday, tasting the whole day, into the application for an order to 
construct a light railway (electric trolley) betweeu Leicester, Anstey, 
Groby and Newtown Lingord. Tne promoters proposed to erect a 
generating station at Austey. The capital would be £150,000, viz., 
£112,000 for the scheme, and £37,500 for additional powers. 
Colonel Crompton, one of the promoters, said the idea was to make 
it identical with that of the Leicester electric tramways, 80 that if 
an agreement could be come to, the two might be connected. There 
was some opposition to the scheme, but after hearing evidence the 
promoters and the objectors came fo an agreement, the promoters 
agreeing to insert a clause in the Act to the effect that the Corpora- 
tion of Leicester shall have the right to purchase as mach of the 
new railway as is within the borough within two years of traffic 


being begun. Lord Jersey said the Commissioners had decided to 
recommend the Board of Trade to grant the order, subject to the 
agreement arrived at. 


Langen Railway System.—The report comes from 
Germany that a Bill for the construction by an English syndicate 
of a suspended railway, on the Langen system, will be laid 
before the British Parliament during the present gesaion. The 
cost of the railway is estimated at 2 million sterling. We read 
in the Financial News that the line proposed would be 10 miles 
long. The works would be carried out on behalf of the English 
syndicate, the Continental company receiving a royalty for the 
Langen patent, and the Schuckert Co. one-half of the orders for 
establishing the electric plant. 


Liverpool.—Since the acceleration of the service on the 
Liverpool Overhead Railway, representatives of different companies 
have visited Liverpool to inspect the line and to obtain particulars 
respecting the working. On Friday last representatives of the 
Great Eastern Railway were in Liverpool with these objects. 


Liverpool—Manchester.—The Journal of Commerce 
states that the promoters of the Manchester and Liverpool Electric 
Express Railway have decided that & portion of tbe line shall be 
constructed immediately, seven miles in length, in the neighbour- 
hood of Warrington, in order to test the section to satisfy the 
Board of Trade officials that the plaus already approved of are 
workable. It will be necessary to complete practically the con- 
struction of the generating station at Warrington, because the full 
electrical current will be required, for it is intended to run trains 
on this section of the line at speeds up to 120 miles an hour. The 
difficulties in the way of the promoters have been accentuated by 
the fact that the House of Commons Committee which passed the 
Bill imposed the conditioa that before the liae was constructed the 
Board of Trade should give its approval to the plans of the promoters. 
The plans have practically been approved, but before the last word 
can be seid on this matter the officials declare that they require to 
be satisfied that the plans are more than theoretically correct. This 
situation absolutely prevents the promoters from issuing & prospectus 
and getting the capital for their undertaking. However, as the 
result of a private appeal to a few individuals all the money 
required to construct the seven miles of experimental line already 
mentioned will be provided." 


Lye and Stourbridge.—Traffic was on Saturday opened 
on the new branch electric tramline from Stourbridge to the Lye. 
The cars only travel as far as the Cross, Lye, because of some altera- 
tions yet to be completed. 


Maidstone.—The T.C. on October 29th received a letter 
from the Chatham and District Light Railway Co. asking for consent 
to an extension of the existing tramway at Chatham to Maidstone. 
The Highways Committee recommended that a reply should be sent 
stating that the Council would consent to the promotion eo long as 
it did not in any way clash with the electric tramway scheme 
already considered for the borough, The Council adopted this 
recommendation. 


Manchester, —Some interesting figures wer: given by 
the chairman of the Tramways Committee a day or two ago. He 
said the total length of track laid and relaid, up to the present 
time, was about 100 miles. The cost has been £4,650 per mile, 
against an estimate of £5,210. The estimated cost of overhead 
equipment and rail bonding was £1,764 per mile, but the work had 
actually been done at £1,000 per mile. In 10 months, ending 
March 31st last, the number of passengers carried was 23,603,248 ; 
in the six months ending September 30th, the number was 
26,418,591. The receipts for the same 10 mouths were £91,619; 
and for the six more recent months £119,385, the differenze being 
accounted for by the greater length of track onen. The average 
receipts per car-mile were 1s. during the 10 months, 18, 04d. during 
the six months. The Committee estimate their gross receipts for 
the year ending Match 31st, 1903, at £250,000. 


Manchest r to Altriucham.— With regard to the 


several scheme: for this district, it is now definitely known that the 


Manche ter Corporation intends competing for the traffic. No 


private company coald work it su:cessfully—nor indeed could any 


local authority —withou: running powers over the Manchester City 
lines; and Manchester seems determined that no authority, public 
or private, shall have such powers if it can possibly prevent them. 
The idea of Man zhester is to make a tramway from the termino 
of the present lines in Stretford, through to Altrincham, which 
would enable it to control the whole traffic, and also to compete 
with the Manchester, South Junction and Altrincham Railway. 


North-Eastern Railway.—The tenders for electrifying 
certain sections of this railway are now under the board’s con- 
sideration. They were informally considered last Friday week, 
but it will be a few weeks before aay definite decision oan be 
arrived at. j | | 

A daily paper says that this company has ordered a number of 
100-H.P. four-cylinder petrol engines, to be utilised for the propul- 
sion of light and frequent trains on local branches. The engines 
are to be constructed by the Motor Power Oo., London. 


Penge.— The Oroydon and District Tramway Co. 
has informed the U.D.C.that it intends to apply for powers to 
construct a line from Beckenham to Penge. 


Ripon.— The London Power and Traction Co. has asked 
the J. O. to consent to the company laying electric tramways fro» 
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the station to the city, and thence to Studley Park, and requested 
an interview. The matter has been referred to the Highway 
Committee. 


Reading.— The T.C. on October 30th decided to ask 
the Reading Electric Supply Co., Ltd., to quote for temporary 
supply of energy for a period of from three to six months to drive 
12 or more cars, 


Shipley—Bradford.—The award of Mr. A. Baker, 
arbitrator on the matters in dispute between Shipley. U.D.C. and 
Bradford T.C. as to the electric tramways in the former's district, 
states that the lease shall be for 30 years; that Bradford shall pay 
interest and sinking fund charges at the rate of £5 14s. 6d. per cent. 
perannum for 30 years on the sum of £27,614 expended on con- 
struction, and £4 10s. 3d. per cent. on £12,642 expended on street 
improvements ; that the U.D.C. sball supply energy at 12 per unit, 
the price to be subjected to revision every five years; and that the 
U.D.C. shall maintain the tramway, with the exception of the over- 
head equipment, charging the T.C. £100 per mile per annum. 


South Shields.—A special meeting of the T.C. was 
held on the 29th ult. for the purpose of considering the promotion 
of a Bill for the construction of new tramways. The principal 
lines will be from King Street vid Fowler Street to Westoe, and 
between Westoe and Tyne Dock with other lines connected thereto. 
The Council also seek power either to lease the tramways or to work 
the traffic themselves, and powers to arrange an interchange of 
traffic with any adjoining company. The Mayor, Councillor Beattie, 
moved the adoption of the formal resolutions, and this was seconded 
by Alderman Wardle. Alderman Scott asked the chairman of the 
Committee if he thought seriously for one moment that, if the tram- 
ways were let, or advertised to be let, the Council would expect to 
get 34 per cent. and the redemption upon £230,000. The question 
was ruled out of order. The motion was eventually carried by 28 as 
against 4, two remaining neutral. The matter as to municipalisation 
still remains in abeyance. 


Spain.—Plans are being prepared in respect of a pro- 
jected electric railway between Los Morteras de la Rumia and 
Fuente de los Ferros. It is proposed to utilise the water-power of 
the River Pajares (province of Oviedo) in the generation of the 
necessary electrical energy. 


Swansea.—The Corporation Electric Lighting Com- 
mittee has decided to accept the invitation of the directors of the 
Dolter system of electric traction, to take the members to Paris to 
see the system in actual work. Incidentally, the Hon. Odo Vivian 
opposed the suggestion, as he ssid Edison had invented a storage 
battery which would revolutionise electric traction. It is true that 
Mr. Edison has invented a battery, but who knows yet what it wili 
do on the road ? ` 


Sydney.— On September 26th the State Premier intimated 
that the Government was considering the question of providing for 
additional machinery in connection with the electric tramwaye. 
“Electric power at present in use at the power house is found to be 
5 taken up with the existing trams, sufficient only being 
eft for some short lines now nearly completed. But the Govern- 
ment has under consideration a number of proposals for other tram- 
ways, and these, together with the development of existing lines, will 
necessitate more machinery. There is accommodation at the power 
house for this machinery, but the Government wishes to obtain the 
best and most up-to-date class, and the point to be settled is the kind 
toadopt. Several designs have been under consideration, and a 
decision will be come to at an early date. The machinery will 
have to be ordered without delay, as it will be about 18 months 
before the plant can be put in working trim."—Sydney Daily 
Telegraph. 


Torquay.— After a lengthened discussion, the Council 
has decided to consult an expert on the subject of the tramway 
routes, and the choice of the professional adviser bas been left to 
the Mayor and Mayor-elect; the fee is not to exceed 400 guineas. 


Warrington.—The T.C. has instructed Messrs. Preece 
and Cardew to prepare the necessary plans and estimates for the 
construction of a line of electric tramways from the terminus at 
Wilderspool to Stockton Heath. 


Warrington and District.—Difficulties which have 
arisen in respect of the order to authorise the Warrington Corpora- 
tion light railways, which would form the connecting link between 
the Warrington and Northwich light railway and the borough of 
Warrington, have prevented the Light Railway Commissioners from 
settling the order in question. The Commissioners consider that 
the two orders should be settled and go forward at the same time, 
and hoped during the course of the next week or so to be in à 
position to settle the terms of the two orders. 


Worthing.—The T.C., on the advice of the Parlia- 
mentary agents, has decided to proceed by way of private Bill for 
powers to construct electric tramways, instead of under the Light 

ways or Tramways Acta, in order to facilitate matters. 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton Telephones.—The T.C. has received permis- 
sion to borrow £42,000 for the establishment of a municipal tele- 
phone service. 


Bournemouth Telephones.—A joint conference of 
local authorities in the Bournemouth telephone area has passed 
resolutions recommending that a municipal license be applied for if 
expert opinion is favourable. + 


The British and American Pacific Cables.—A 
Reuter’s telegram from Wellington (N.Z.) states that Sir J. G. 
Ward, the acting Premier in the absence of Sir Richard Seddon, 
confirms the report that the plan of the New Zealand Government 
for a cable between Honolulu and Fanning Island is practically 
accepted. This cable, when laid, will have the effect of uniting the 
Pacific cable with the American line, which will be laid in the 
course of the next few months between California and the 
Philippines. 


The Completion of the Pacific Cable.—The following 
ate some memoranda regarding the Vancouver (Bamfield Creek) to 
Fanning Island section of the British Pacific cable reported in the 
London Press of October 7th, 1902, as follows :— 


“The Colonia buoyed up the end of the Pacific cable one mile off 
Fanning Island at 11 o'clock this morning. The total length of the 
cable is 3,455 miles, being 85 miles less than was anticipated."— 
Through Keuter’s Agency.— Victoria (B. C.), October 6th. 

Now taking the overground distance at the figure given by 
Admiral Wharton—viz., 3,220 N.M.—and the actual cable length 
a8 3,455 N.M., we find that the percentage of slack equals 7:13 per 
cent. actual after laying. 

As regards the carrying capacity of this section as specified and 
laid, we will assume that the electrical values come just within the 
specification. We then have 3,455 N.M. of cable with a core cf 
600 lbs. of copper and 340 lbs. of gutta-percha to the N.M.; the 
C.R. per N.M. at 75° F. not exceeding 203 B.A. ohms, and the 
maximum I.C. per N.M. being 0:440 microfarad. The bottom tem- 
perature along the foute is 353° F., as found by the ss. Pritanni«. 

Taking as a basis of calculation one of. the longest Atlantic 
cables, we find this section of the Pacific cable, as actually laid, 
should give a simplex working speed cf 61.5 letters per minute, to 
which if we add 90 per cent. for duplex working we get 116 8. To 
this figure add 40 per cent., the increase which Dr. A. Muirhead 
ascribes to the use of the automatic curb, and we get 163 5 letters 
per minute as the possible speed over the Vancouver— Honolulu 
section. 

As concerns paying-words transmitted, this, of course, 
depends on the conditions under which the line is managed, bat 
taking the same conditions and management as prevails in the Com- 
mercial Cable Co.’s service, we find that of all the words which pass 
over these cables 84 per cent. are paid for. On this basis we have 
137 letters, which, taking the word at eight letters, is equal to 17 
4 paying-words" per minute. 

In the evidence taken before the Pacific Cable Committee in 1896 
we find the following estimates given, as shown in the minutes of 
proceedings in Blue Book, No. C. 9,247 of 1899. These estimates 
55 here given in the order cf their approximation to the actual 

gures:— 
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' r | 
$ | ground, Cable Slack Core 
Witness. dis- | length. after laying. suggested. 
. tance. 
As laid. 3,220 3,455 713 % 600/340 
Lord Kelvin (Appendix No. 1777 — — — 552808 
Mr. Theos. Smith, for Messrs. 1 — Not more than | 650/00 
Henley & Co. 7or&8'4, 
Q. 733 
Mr. M. H. Gray, for Silvertown Co. ' 3,232 3,555 Not more than 552.368 
l . 367 10 '., Q. 418 
Sir Sandford Fleming ae. eee 430 | 8,600 li, a 
] " 104 | 
Mr. Alexander, for Messrs, Sie- — — = 500/320 
mens & Co, 
Bir George Richards (Tel. Con- | 8,816 | 8,650 10 ‘x; — 
struction Co.) per Mr. F. R. Q. 820 
Lucas ' 
Mr. F. R. Lucas, for Tel. Con- — — 10 to 12 9 650/400 
struction Co. Q. 819 
Sir W. H. Preece, for General | 8,298 | 3,710 124 95 910 910 
Post Office 150 6C0 
,Q. 1,812 Q. 1,831 800/50 
The Marquis of Tweeddale 9.7 
Mr. H. A. C. Saunders 8,800 1985 18 to 15 % 
Mr. F. E. Hesse Q. 911 | gy5 Q. 1,806 650,400 
for the Eastern Tel. Co. e" 
Mr. Herbert Taylor (Messrs, Clark, — — — 640,400 
Forde & Taylor) Q. 1,103 
Hon. W. P. Reeves se ee ee T— — 10 DO would be — 
: an ple. 


Q. 8,209 | | 
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Norx.— Q. gives reference number to Question in tbe Blue Bcok above 
mentioned. : 


To the above we would add that the estimate of the slack 
required, as calculated by Sir Charles Todd, Postmaster- General of 
South Australia, was 20 per cent, quoted by the Hon. Thomas 
Playford at the Ottawa Conference. 
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Cable Monopoly in China.— In the House of Commons 
on the 30th ult, Sir E. Sassoon asked the Postmaster-General 
whether he could instruct the Government of Hong Kong to make 
it publicly known that landing rights will forthwith be granted to 
any individual or company seeking for them in Hong Kong and its 
dependencies, under reasonable conditions, for purposes of laying’ 
cables, to which Mr. Austen Chamberlain replied :—The instructions 
ruggested by the hon. member cannot be given to the Governor of 
Hong Kong, in view of the terms of an agreement made in 1893 with 
the Eastern Extension Telegraph Co. 


German Submarine Telegraphy.—One-third of the 
German submarine telegraph cables are State concerns, while the 
other two-thirds are in the hands of private companies. Engineer- 
ing says that of the world's total mileage of submarine cables, only 
4 per cent. belongs to Germany. 


Pollak-Virag Telegraphy.—Under instructions from | 


he Hungarian Minister of Commerce, a regular service has been 
started between Pressburg and Buda-Pesth by means of the Pollak- 
Virag system of rapid telegraphy. 


Railway Metal Telegraphy.—A series of experimenta 
has recently been conducted by Mr. J. Edgar, of Nithsdale, Wrex- 
ham, on the metals of the private railway belonging to the Llay 
Hall Colliery, with powerful telegraph plant supplied specially by 
the National Telephone Co. The object of the invention is the 
utilisation of the rails for a variety of practical purposes. For 
nstance, any engine or guard's van, if properly connected, can 
during the course of a journey be immediately stopped at any point, 
or again, the pr driver or guard (who can speak to each other 
in transit) can also speak to the nearest station or signal box en route, 

thereby preventing accident or other casualties. In case of the 
engine driver or guard being unable to see signals during a fog, the 
signalman would be able to communicate a message. If experience 
pan out the results so far obtained, the invention will be of great 
utility. 

Swansea Telephones,—At & meeting of the Swansea 
Trades’ Council, Mr. W. C. Jenkins, one of the elective auditors, 
said that he felt constrained to utter a word of warning in regard 
to the establishment of municipal telephones. Owing to the 
speculative and competitive character of the project, the strongest 
safeguards should be taken ttat the general body of ratepayers 
would not be ultimately mulcted for the supply of a commodity 
which would only be used by a restricted number of the ratepayers. 
Methods which would he condemned as unsound and fictitious in 
ordinary commercial circles ehould be eschewed. 


Underground Telegraphs.—The Daily Telegraph states 
that the Post Office bas now practically completed the scheme of 
underground telegraph wires which Lord Londonderry, in the early 
part of the year, promised should be laid in all the principal storm 
centres between London and Scotland. The mains are now laid 
along the three most exposed sections on the route between London 
and Edinburgh aud Glasgow. The first is from Stafford to Warring- 
ton, the second from Preston to Preston Ricbard (which is about 10 
miles north of Lancaster), and the third along the steep incline on 
the London and North-Western Railway from Kendal to Shap. 
Communication between Londou and Manchester and Liverpool 
by underground wires is now complete. The mains on all three of 
the new sections are now laid, though the cables have not yet been 


taken tbrough the whole of them. "The newly-constructed lines are : 


notin any way intended to supersede the present overhead wires, 
and in ordinary times they will be completely idle, since they are 
less effective and more expensive to maintain. 


Wireless Telegraphy.—Mr. Marconi arrived at Table 
Head on November 1st on board the Italian crusier Carlo Alberto. 
He stated that his experiments while crossing the Altantic had 
been successful. 

On his arrival at Table Head, Marconi is reported as saying "I 
will not ray whether or not I was in constant communication with 
Cornwall on the voyage across the Atlantic." 

The Central News, on the other hand, says that the warship kept 
in communication with Poldhu without interruption." 

Reuter announces from Bt. Petersburg that one of the warships 
in the Russian Squadron under Rear-Admiral Stakhelberg, which is 
proceeding to the Pacific Ocean, will have on board M. Korinfeky, 
head of the factory of wireless telegraphic apparatus. M. Korinfeky 
is being sent on this mission by the Russian Ministry of Marine 
for the purpose of instructing the officers of the squadron in the 
practical use of wireless telegraphy and the manner in which it is 
to be employed in communicating between ships and with the 
eoaling stations. He will also acquaint himself with some of the 
peculiarities connected with the use of wireless telegraphy at sea. 
His miesion will extend over a period of three months. 

The Standard's Berlin correspondent says that the wireless tele- 
graph station at Bassnits, on the Island of Rügen, has been 
inspected by a party of officers belonging to the Aeronantic 
Battalion and the Army General Staff. Endeavours were made to 
intercept, or to interrupt, the communication between Sassnitz and 
the station at Gross Mölln, in the district of Goslin, but without 
success. Similar experiments are to be made by the warship 
Neptune and the torpedo-boat S. 36 in the harbour of Sassnits. 

For rather more than two years Marconi's Wireless Telegraph and 
Signal Co. bas maintained the necessary instrumente to enable 
wireless telegraphy communication to be maintained between the 
street station at Streatham Green and the L. C. C. Fire Brigade 
temporary sub-station in Mitcham Lane. It has been d that 
the installation shall be retained until the completion of the per- 
manent Streatham station next September. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen. November 26th. Electrically-driven tower 
hg for overhead tramway repairs. See Official Notices” 
to-day. 

Army Contracts.—A list of articles for which the War 
Office invites tenders from time to time, including cables, electrical 
stores, scientific instruments, traction plant, wires, &c., appeara in 
our advertisements to-day. 


Blaekburn.—November 24th. Boilers, stokers, super- 
heaters, economisers, feed pumps, pipes, condensers, ash and coal 
conveying plant. See “ Official Notices ” to-day. 


Bristol.—November 14th. Arc cables, See “ Official 
Notices " October 24th. 


Brussels. November 19th. The Belgian State Rail- 
ways Administration wants tenders for telegraph insulators, 


Backinghamshire.—November 8th. Electric lighting, 
telephones, and tell-tales for the County Asylum. See “ Official 
Notices” October 31st. 


Copenhagen.—November 17th. Two dynamos, switch- 
board, &c. See Official Notices October 17th. 


Dartford. — November 12th. 
* Official Notices " October 24th. 


Dewsbury.—November 8th. - Electric light installation 
at the Infirmary. Particulars from the borough electrical engineer. 


Dumbarton.—The T.C. having obtained a provisional 
order, is prepared to consider proposals by electric supply com- 
panies, either for the supply of electricity in the burgh or for the 
taking over and carrying out of the order. 


Durban.—December 5th. (1) Complete telephone ex- 
change equipment, 7,200 lines; (2) Underground dry-core air-space 
cables for the Corporation. See “ Official Notices" to-day. 


Erith.—November 12th. Meters and cut- oute. See 
"* Official Notices " October 31st. 


Finchley.—November 24th. Boilers, balancing sets, 
crane, batteries, mains, street lighting, &c. See “ Official Notices” 
to-day. | 

France.—January 1st. The Prefectural authorities of 
the department of Calvados are inviting projects until January 1st, 
1903, for the construction and working of an electric tramway, 
for the transport of passengers and goods between Trouville and 
Honfleur, a distance of about 10 miles. Particulars may be 
obtained from, and proposals are to be sent to, La Prefecture de 
Calvados, Caen. 


Halifax. November 20th. 750-Kw. steam dynamo 
with condenser. See “Official Notices” October 24th. 


London.—November 18th. The L.C.C. invites tenders 
for road-work and plate-laying for the reconstruction of certain 
tramways on the conduit system. Engineers’ Department, Spring 
Gardens. 


Lowesoft.—November 26th. Overhead equipment and 
poles; cables, &c., for tramways. See “ Official Notices " Oct. 31st. 


Malta.—November 28th. The local authority at 
Valetta wants offers for the concession of electric tramways con: 
necting Valetta and Cospicua, Senglea and Vettorioss and the 
Casal Zebbug. Particulars from Mr. Wm. Casolani, Receiver 
General and Director of Contracts, Valetta, Malta. 


Neweastle-upon-Tyne. — November 8th. A triple- 
expansion direct-coupled 3, O000-KH. . engine for the Corporation 
tramways station. Mr. A. E. Le Rossignol, general manager and 
engineer. Deposit for specifications, £3 3s. See Official Notices 
October 17th. 


Pontypridd.— November 22nd. Tramways, permanent 
way, traveller and storage battery. See “Official Notices " Oct. 31st, 


Radeliffe.— November 14th. Steam dynamos 5 
superheaters and economisere, condenser and pumps. See “O 
Notices " October 31st. 


Salford. — November 12th. 
' Official Notices " October 31st. 


Santiago de Cuba. November 15th. The Municipality 
of Santiago de Cuba is open to receive offers for installing ar e 
lighting system in the town. 


Southampton.—November 18th. (I) Car bodies: (2) 
5 equipment and tracks. See Official Notices October 
24 


House wiring. See 


Lead-covered wire. See 
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Spain.—November 8th. The municipal authorities of 
Tarrega (Catalonia province) are inviting tenders until November 
8th for the concession for the electric lighting of the town during a 
period of 15 years. Particulars may be obtained from, and tenders 
are to be sent to, El Secretario del Ayuntamiento de Tarrega 
(Catalonia). 


Spain.—November 28th. The municipal authorities of | 


Chinchilla are inviting tenders until the 28th inst. for the conces- 
sion for the public and private electric lighting of the town during 
a period of 15 years. Particulars may be obtained from, and 
tenders are to be sent to, El Secretario del Ayuntamiento de Chin- 
chilla, Spain. | 

Stalybridge. — November 24th. Motor.- generators, 
switches, starting motors and transformers, booster sete, balancers, 
sir compreseors, accumulators and travelling cranes for the Staly- 
bridge, &c., Tramways and Electricity Board. See Official 
Notices” to-day. 

Sunderland.— November 28th. Steam dynamo, three- 
phase motor-generators and transformers, and switchboards. See 
“ Official Notices " October 17th. ` 


Tien - Tsin, — November 30th. The Municipal 
Becretary at Tien-Tein is calling for proposals for the lighting of 
1 concessions by electricity. See this column for August 
15th. 


CLOSED. 


Burnley.—The tender of Messrs. Dick, Kerr & Co. to 
supply and erect a generating set, for the sum of £2,500, has been 
accepted. 

A sub-contract has been let by Messrs. Dick, Kerr & Co. to Messrs. 
Belliss & Morcom for a 360-H.P. engine. 


Bury (Lancs.).— The T.C. has accepted the tender of 
Messrs. Askham Bros. & Wilson, Ltd., for the supply of cast-steel 
points and crossings, with renewable parts for the electric tramways, 
ut of the Forest City Electric Co., of Manchester, for copper 

nds, 


Dewsbary.—The tender of the Electric Construction Co., 
Ltd. has been accepted by the Corporation for the supply of a 
centrifugal pump at the electricity works at £154. 


Finchley.— The D.C. have accepted the tender of Messrs. 
Hockley & Co., of Grantham, for the erection of the electric light 
station, and it is hoped that the plant will be running about the 
middle of next vear. 


India.—The tender of D. Bruce Peebles & Co. for three- 
phase plant for the Mysore Gold Co. has been accepted. 


King Williamstown.—Messrs. Belliss & Morcom have 
received a sub-contract from the Electric Construction Co. for four 
engines, 


Ladysmith.—Willans & Robinson, Ltd., of Rugby, 
2 received an order for two 100-n.P. engines for the electricity 
works. 


Leicester.—The tenders of the North-Eastern Steel Co., 
Ltd., of Middlesbrough, for 4,800 tons of steel rails and 175 tons of 
fishplates at £32,325 19s., and Mesers. Hadfield's Steel Foundry Oo., 
Iéd., of Sheffield, for the supply, delivery and construction of 
special track work at £18,041 10s., has been accepted. 


London. — The National Telephone Co. have again 
accepted the tender of Messrs. Rowland Carr & Co. for the supply 
of insulating compound required by tbe company for a further six 
months, in addition to this year's supply. 


Middlesex.— The C.O. have resolved to accept the tender 
of Messrs. J. G. White & Co., Ltd., for the construction of a light 
railway from Cricklewood to Edgware. The amount was 
£49,881 58. Messers. W. Griffiths & Co.’s tenders for a light railway 
along the Archway Road and the Great North Road, and fora line 
in Lordship Lane and Bruce Grove, Tottenham, have also been 
accepted. | 

Great North Road line 
Tottenham line We) ae zx 


Rotherham.— The T.C. has accepted the tender of Messrs. 

ock & Wilcox, for extension pipework at £1,716, and Messrs. 

Kelvin & White, of Glasgow, for extension of switchboard, at £843 
for the electricity works. | 


St. Petersburg.—It is announced that the municipal 
authorities of St. Petersburg have definitely placed the contract for 
the establishment and equipment of a telephone exchange in the 
city for 12,000 subscribers, and also the necessary subscribers’ instru- 
mente, with the Antwerp Telephone and Electrical Works, their 
offer being selected out of the five received. The installation of the 
one exchange will comprise 30 multiple commutators of the 
Kellogg type and will coat 382,390 roubles. The bulk of the plant and 
Apparatus will be supplied from the company’s works in Antwerp 
and Chicago, while the work of installation will be carried out by 
Mesars. V. Saveliew & Co., of Bt. Petersburg, the Russian agents of 
the company, 


£50,994 16 8 
28,829 8 8 


South Wales.—Willans & Robinson, Ltd., of Rugby, 
have received an extension order from the South Wales Electrical 
Power Distribution Co. for four 360-H.P. engines. 


War Office.—Mesers. D. Bruce Peebles & Co. have sub- 
let an order for engines to Messrs. Browett, Lindley & Co., for 
driving their dynamos ordered by the Ordnance Department, for 
Waltham Abbey. 


West Ham.—The tender of Messrs. Estler Bros. for 45 
combined lighting and traction poles for the electric trams, at 
£10 15s. each, has been accepted. 


West London.—The following is a list of the tenders 
received for the electric lighting of the West London District 
Schools in accordance with the specification :— 

CONTRACT 


CoxrTRacT No. 1. 
Scheme Scheme No. 2. 
No. 1. No. 3. 
Statter & Co., J. G. ee oe . ee £1,880 £1,514 Sons 
Electric Construction Co. .. s vs 809 1,002 — 
Johnson & Pbilips .. T gi i 785 868 — 
Manchester Elec. Power and Lighting Co. — — £1,950 
Mackrill&£8one, C. cc... — — 1,148 
Cooper & Co., C. Pe *s da .. 1,195 1,480 1,045 
` Tamplin & Makovski : . 885 1,160 1,181 
Coleby & Co., F. J. oe - .. 1,023 1,208 1,175 
Donnison, Berlyn & Sillem.. si sx 900 1,170 800 
National Electric Wiring Co. 2 884 1,015 895 
South, Harry .. ee " s 900 1,100 800 
Robb & Mitchel ; 908 1,112 77 
Weston & Co, G6. x vs t 807 999 880 
Glover, F. A., & Co. .. Va s“ P 7380 988 876 
Woods, H. G., & Co. ee ee ee oe 740 970 ` 790 
Firth & Son, D. sie 9 T oe 854 1,047 588 
* Dawson, R., & Co., Stalybridge .. ss 739 911 655 
Blackburn, S:arling & Co. 765 941 648 


Tenders subject to special conditions as per covering letters, or 
with alterations or additions to the specification :— 


Peebles, D. Bruce, & Co. ee £1,115 £1,808 — 
Crompton & Co. es ee ee ee 1,073 — 
Parker, T., Ltd. oe oe oe ee 802 978 Tm 
Jackson, P. R., & Co. = cs s 770 922 — 
Holmes & McCallum.. 4s va sė 698 852 — 
Mather & Platt, Ltd. ae [E oe oe 626 840 — 
General Electric Co... a as “a 745 787 — 
Troup, Curtis & Co. .. ais os 1,868 3,082 £3,082 
Scott, Mountain & Co. ix m i 995 1,199 1,177 
Brush Electrical Engineering Co. es 887 1,067 1,276 
Ward Bros T 15 os EM 911 1,139 1,084 
Thames Electrical Engineering Co.  .. 679 856 1,183 
Sunderland Forge, &c., Co. - io 939 1,094 "105 
Lea & Warren. ond i» " or 785 920 600 
Nicholson & Co. Em - " s 789 881 696 


* Accepted Contract No. 1, Scheme No, 2, and Contract No. 2. 


Wolverhampton.—The T.C. on Friday accepted the 
tenders of the District Electric Co., of Wolverhampton (£154 10s 
4d. and £108 16s, 3d. respectively), for wiring the new offices at 


the Town Hall. 


FORTHCOMING EVENTS. 


Friday, November 7th.—At 7.30 p.m. Faraday Club. Dinner at 
St. Ermin's Hotel, Mr. J. Swinburne in the chair. 

Tuesday, November 11th.— At 8 p.m. Institution of Civil Engi- 
neers. Ordinary meeting. Paper to be submitted for 
discussion on Electric Tramways,” by C. Hopkinson, 
B. Sc., B. Hopkinson, B.Sc., and E. Talbot. 

At8 p.m. Institution of Electrical Engineers (Glasgow 

Section) Inaugural Address by Mr. H. A. Mavor. 

Wednesday, November 12th.—Association of Engineers-in-Charge. 
Visit to Messrs. Thorneycroft & Co.'s works at Chiswick. 
At 8 p.w., paper on ' Mechanical Ventilation,” by 

W. G. Walker. | | 

Thursday, November 18th.—At 8 p.m. Institution of Electrica 
Engineers, Premium presentation and Presidentía 
Address by Mr. J. Swinburne. 

Friday, November 14th.—North-East Coast Institution of Engineers 
and Shipbuilders. Meeting at Newcastle, 

Electro-Harmonic Concert (Ladies' Night) at the Crown 

Room, Holborn Restaurant. Extra tickets of admis- 
sion may be obtained from Mr. W. E. Lane, the hon 
secretary, at the reduced price of 1s. each. l 


Saturday, November 15th.—Institution of Junior Engineers. Visit 


to Messrs. Yarrow & Co.'s new shipbuilding and marine 
engineering works, Poplar. Train leaves Fenchurch 
Street at 9.13 a.m. 


NOTES. 


The Lightning Conductor.—This is the title of one o 
Methuen’s popular 6s. novels. Not having perused it we are at a 
loss to understand whether it deals with the man at the wheel of a 
contemporary, an extra nimble gentleman who officiates at one end 
of an electric tramcar, or a copper strand decorating a high chimney 
stack. Possibly Mr. Killingworth Hedges can enlighten us? 
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Manchester Section of the I.E.E— The complete 
syllabus of this section of the Institution of Electrical Engineers, 
for Session 1902—1903, has now been issued, and a list of the 
papers are given below. It will be seen that they cover a wide 
range of subjects, and are eminently practical. Visits will be paid 
to the generating stations of Manchester and Salford, the dates of 
which are yet to be arranged. 

Tuesday, November 11th.—W. S. Goodrich, A.I.M.E. “ Elec- 
tricity from Refuse, the Case for the Modern Destructor.” (With 
lantern illustrations.) 

November 25th.—R. S. Hutton and J. E. Petavel. High- 
Temperature Electro-Chemistry. Notes on Modern Experimental 
and Technical Furnaces.” (Illustrated by experiments.) 

December 16th.—Dr. E. W. Marchant. ‘“ Electrical Haulage on 
Canals.” Hardman A. Farle, M.I.C.E., M.I.E.E. (chairman). 

January 20th, 1903. — Presidential address. 

February 3rd.—J. 8. Highfield, M. I. E. VL. The Possible 
Developments of Electrical Driving in Factories, due to the Supply 
of Electricity at Cheap Rates by Large Power Companies.” 

February 17th.— E. W. Cowan, M.LE.E., and L. Andrews, 
M. I. E. E. The Arrangement and Control of Long-Distance Trans- 
mission Lines.“ 

March 3rd.—G. F. Metzger, A. M. I. C. E., M. I. E. E. Coal and 


Fuel Consumption at Central Stations.“ 


March 17th. —C. D. Taite, M. I. E. E., and R. S. Downe, A. M. I. E. E. 
“Comparison between Steam and Electricity-Driven Auxiliary 
Plants in Central Stations.” 

April 7th.—A. H. Gibbings, M. I. E. E. The Carriage of Goods 
on Electric Tramways.” (With lantern illustrations.) 


Wiredrawn Messages.—-Interest will have been felt in the 
statements made last week by an esteemed contemporary of ours as to 
the interceptions of Messrs. Marconi & Co.’s recent and much- 
advertised messages to the Carlo Alberta. The true facts respecting 
these messages are a matter of common knowledge in electrical 
circles, although apparently unknown to the lay Press generally. 
For example, take, amongst others, the subjoined notes upon the 
subject, which we reproduce verbatim from the Westminster Gazette 
of September 5th last. The italics are our own :— 

" Mr. Marconi is, however, at work sending messages from the 
Mediterranean to bis English station at Poldhu, and receiving a con- 
tinuous series of replies the messages are being received 
and answered regularly with every success 

The above statements are a type of the wireless information 
which is being inserted in the daily papers for the edification of 
the “ man in the street." But, in all seriousness, what specimen of 
the genus, upon reading such things, could imagine tbe truth 
viz, the wholesale interception of the messages in question; the 
exceedingly slow and laboured transmission; the repetitions 
necessitated ; and the fact that the long-distance replies, if any, 
from the Mediterranean were received by other than wireless 
means ! 

So far we have seen no correction of the Westminster Cazette’s 
assertions on the part of the representatives of the Marconi Co., 
neither has there been brought to our notice any contradictory 
letter or statement on the subject from the one physicist of 
eminence in this or other countries who, from the first, would seem 
to have followed with unflagging interest the fortunes of Messrs. 
Marconi’s wireless ventures. d 


The Institution of Junior Engineers and the Elec- 
trieal Volunteers. — On Thursday evening, October 30th, the 
members of this Institution were afforded an opportunity of 
visiting the headquarters of the Electrical Engineers (R.E.) Corps 
of Volunteers, Regency Street, Westminster, and a large number 
availed themselves of it, They were received by the commanding 
officer, Major R. S. Erskine, M.I.E.E., and staff. A short descrip- 
tion of the general work of the Corps was first given. "Their duties 
consisted principally of the running of searchlights at different 
positions round the coast. ‘There were at present nine such stations 
equipped with apparatus for the use of the Corps, and no member 
was considered efficient unless he had served a period of training at 
one of these stations. Captain J. H. S. Phillips explained the con- 
struction and working of the 25-n.». Hornsby-Ackroyd oil engine, 
which is used for driving the compound-wound dynamo, giving & 
current of 80 volts and 200 amperes. This plant is tue standard set 
installed at the stations for instructional purposes. The facility 
with which the engine could be started was shown. One of the 
portable searchlight seta which bad done duty in South Africa was 
connected up, and the special features of the mounting of the lamp 
and general equipment were indicated. Three other lamps were 
also inspected, and an interesting object was a small lamp used by 
the Boers, fitted with a shutter, by means of which signalling by 
the Morse code could be carried out, but as it was only of small 
power its utility to any extent seemed opened to question. The 
Morris tube range, armoury, and other departments were shown, 
and throughout the inspection, which occupied two hours, the 
officers of the Corps gave the members much useful information 
with reference to all that was seen. For their courtesy the thanks 
of the Institution were expressed by the chairman, Mr. Kenneth 
Gray, at the conclusion of the visit. 


Concert Notices, — For next Friday the Electro- 
Harmonic Society has arranged a Ladies’ Night as mentioned under 
“Forthcoming Events” to-day. We understand that the pro- 
gramme is of an interesting character and likely to appeal to 
all tastes. There is at 7.45 p.m. the same evening a smoking 
concert to be held at the Headquarters of the Electrical Engineers 
R.E. Volunteers, in Regency Street, Westminster, with Major 
R. 8. Erskine, O.C., in the chair. 


The Engineering Standards Committee, — Mr 
Leslie S. Robertson, the secretary of the Engineering Standards 
Committee, informe us that Commander G. L. Sclater, R.N., and 
Mr. L. J. Steel have been appointed to represent the Admiralty upon 
the Committee on the Standardisation of Electrical Plant, of which 
Sir William Preece is chairman. The following is an advance list 
of the Committee:—Sir William Preece, K.C.B. (chairman); J. 
Gavey, Esq., engineer-in-chief'to the Post Office; Colonel Holden 
and Capt. A. H. Dumaresq, representing the War Office; Com- 
mandant G. L. Sclater, R.N., and L. J. Steel, Esq., representing 
the Admiralty ; A. P. Trotter, Esq., representing the Board of Trade; 
Colonel Crompton, C.B. (Crompton & Co.); Philip Dawson, Esq. ; 
S. Z. de Ferranti, Esq. (S. Z. de Ferranti, Ltd.); Robert K. Gray, 
Esq. (India-Rubber, Gutta-Percha and Telegraph Works Co.); Mark 
Robinson, Esq. (Willans & Robinson); R. Percy Sellon, Esq.; Alex- 
ander Siemens, Esq. (Siemens Bros. & Co.); James Swinburne, Esq. ; 
C. H. Wordingham, Esq. 


The Chatham Tramway Aeeident.— Another lament- 
able electric tramway disaster has to be recorded, this time on the 
Chatham Co.'s system, through an overcrowded car getting beyond 
control on a down grade and turning over at the curve at the 
bottom. So far there have been three deaths and a large number 
of other passengers were injured more or less seriously. The 


accident occurred to one of the electric cars of the Chatham and 


Dietrict Light Railways Co. on Thursday at Old Brompton. The 
car was considerably overloaded with dockyard men. The dock. 
yard men fairly ‘‘small-gang” the cars, and it is useless the 
conductors protesting. The car was only built for about 50 pas- 
sengers, and yet, although many had jumped off, after seeing that 
the car was running down the hill at an alarming speed, it is 
stated that there were some 70 persons riding. The Gillingham 
Council, it seems, had urged that alterations should be made at the 
corner, but the Board of Trade did not think it necessary to take 
any steps in the matter. 

The inquest was opened on Mouday, and Major J. W. Pringle 
was present as representing the Board of Trade. Evidence as to 
overcrowding was first given. 

Edward James Fraser, the conductor of the car, said that at the 
top of Westcourt Street there was a wait of about five minutes for 
a pilot, and as he did not come, we went down ourselves“ After 
proceeding six or eight yards he felt tbe car give a sudden larch 
forward, and he knew then that the wheels were locked. He beard 
the driver using the sand pin for the purpose of making the wheels 
revolve. Witness was standing at the back of the car with tbe 
point bar in his hand to shift the points at the bottom, and before 
he could turn round he was pushed off into the roadway. When 
he recovered he saw the cat overturn at the bottom, and he went 
and rendered what assistance he could. He believed that the car 
travelled down the hill at the rate of 15 miles an hour It was 
habitual for the early morning car to be overcrowded. He had only 
had four months’ experience as a conductor. It was not usual fora 
pilot to go on the first car down the hill. There was a pilot there 
sometimes, and when he was at the top he took the car down. 
There were three brakes on the car, the power brake, the hand 
brake, and the slipper brake, and the driver used them all. The 
rails were very greasy down the hill that morning. He suggested 
that the driver had better go down alone, though the car was ovet- 
crowded. The hand brake was of no use, because the wheels locked. 
He could not tell whether any sand went on to the rails. Witness 
could not assist the driver with the brakes when he was at the back 
of the car. He attributed the accident to the greasy state of the 
rails. He did not know any particulars of a previous accident st 
the bottom of the hill. He was not allowed to touch a brake unless 
he got a signal from the driver. Then he could use the elipper and 
hand brake. He received no signal from the driver on this 
occasion. ; . 

John Coffey,a pilot in the employ of the company, said that i$ 
was his duty to take all cars down the hill. One driver was di 
charged two months since for taking a car down the hill without a 
pilot. On this occasion witness was at the bottom of the bill when 
he saw the car coming down. He would have taken the car down 
himself notwithstanding the greasy state of the line, and with more 
than the proper number of passengers on it. The wheels were 
jammed. He believed that if he had been on the car he could bave 
reduced the speed by one-half, and taken it round the curve. The 
reason that ho was not at the top of the hill was because he wanted 
to regulate the traffic at the bottom. He attributed the accident to 
the driver placing too much reliance on his hand brake.—The 
inquiry was adjourned. ; 

Major Privgle, on behalf of the Board of Trade, has held his 
inquiry into the disaster. Several witnesses were examined 88 to 
the working of the tramways and the conditions existing on the 
morning of the accident. Major Pringle will report his finding to 
the Board of Trade in due course. Meanwhile the company bave, 
on their own initiative, closed the section of the track on which 
the accident took place with the object of improving the curve. 


Exhibition at St. Petersburg.— It has been decided to 
hold an electrical exhibition here in the early part of next year. 


Civil and Mechanical Engineers’ Society.—At læt 
night's meeting of this Society, the presidential address was read ™ 
„Russian Engineering Works as a Profitable Investment !0f 
British Capital," by Mr. C. T. Hanssen, A.M.LC.E. 


A Motor Car Anniversary.—For to-morrow (Saturday) 
a tour has been arranged by the Automobile Club, from London de 
Oxford, to commemorate the anniversary of the passing of 
‘ Locomotives on Highways Act (1896)." . 
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Personal. — Mr. W. Chas. Graeme Welton, having accepted 
the post of electrician for a South American town, is leaving 
for that place on or about December 12th. Mr. Welton is better 
known in the Southern States and Mexico as “ the deaf electrician.” 

It bas been reported in the newspaper press that Mr. C. T. 
Yerkes has made a tempting offer to Mr. H. H. Vreeland, president 
of the Metropolitan Street Railway Co., of New York, to come to 
London to direct his tube railway schemes. 

Mr. John Denbam, electrical engineer to the Railway Department 
of the Cape Government Railways, has been appointed to act as 
the electrical expert to the Treasury, and also to act as electrical 
inspector under the Electric Lighting and Power Act. f 

Mr. Eadley Stanley, of the British Prism Globe Electrical Co., 
who has been in California for some months for his health, has re- 
tarned, and re-opened his old offices at 57, Chancery Lane. 


Nernst Lamps.—With reference to the advertisements 
which bave recentiy appeared warning users against infringements, 
Messrs. Veritys, Ltd., who are selling large quantities of these 
lamps, inform us that they have made special arrangements whereby 
they are fully entitled to supply the trade generally with theee 
goods, and are quite prepared to guarantee them as regards infringe- 
ment. 


Appointments Vacant. — Tramways inspector for 
Birkenhead Oorporation ; switchboard attendant for Maidstone 
(£78); sub-station assistant for Walsall; engineer-in-charge for 
Bermondsey electricity works (£104). 


Royal Institution.—Thbe annual course of Christmas 
lectures, specially adapted to young people, at the Royal Institu- 
tion, will be delivered by Prof. H. S. Hele-Shaw, LL.D, F. R. S., 
whose subject is Locomotion: on the Earth; through the Water; 
in the Air." The first lecture will take place on Saturday, 
December 27th, at 3 o'clock, and the remaining lectures will be 
delivered on December 30th, 1902, and on January Ist, 3rd, 6th 
and 8th, 1903. | 


Fer Sale.—Messrs. Wheatley Kirk, Price & Co. will 
shortly sell by aaction five Willans engines coupled to Edison- 
Hopkinson dynamos, another coupled to a 75-kw. dynamo, and a 
quantity of parts, seven Babcock & Wilcox boilers, two 
Worthington pumps, 6-ft. fan coupled to  Belliss engine, feed 
heaters, &c. See our advertisement pages to-day. 


Tunbridge Wells Telephones.—The Tunbridge Wells 
Town Council held a special meeting on Wednesday to consider a 
proposal whereby the National Telephone Co. would take over the 
municipal system. The Council has spent £25,000, and the com- 
pany undertakes to pay this sum, and give an unlimited service for 
£6 per annum. The matter was deferred for a month to enable 
members to consider the terms of the agreement. 


Piles,—Àn esteemed contemporary—“if you do not 
take it regularly, your duty to yourself demands that you 
shonld, &c.”—is suffering with an attack of piles, thermo-piles ! 
Its meteoriter informs the President of the North Staffordshire 
Institution of Mining and Mechanical Engineers that “ electricians 


have never regarded the thermo-pile as a particularly efficient heat 


engine." If our memory does not deceive us this is & very different 
story to what it related some years ago concerning the Cox thermo- 
pile, exhibited at St. Albans, when the editor of our contemporary 
was in residence in that venerable Abbey town. But perhaps in 
those days Meteor had not blossomed forth into a full-blown 
electrician ! 


THE CENTRAL STATION ENGINEER. 


Mn. A. P. DnvsuneH, of Swansea, has been appointed assistant 
electrical engineer to the Dewsbury Corporation. 

Oldham T.C. has increased the salary of the borough electrical 
engineer (Mr. Newineron) from £375 to £400 per annum by annual 
increments of £25. 

The borough electrical engineer, of Fulbam, bas tendered his 
resignation to the Council, to take effect as from March 25th next, 
unless his arrangements require an earlier departure. 

Mr. Davip Dopp Camenon, eldest son of Mr. John Cameron, 
secretary and manager to the Blackpool and Fleetwood Electric 
Tramway Co., who 1s about to take up the position of station engi- 
neer to the Durban Corporation, was married at Hambleton, on 
October 29th, to Miss Mary E. Wright. The presents included a 
silver mounted dressing case from the employés of the Blackpool 
and Fleetwood Tramway Co. 

Mr. E. F. Jones, of Wimbledon, has been appointed engineer-in- 
charge at Southport, at £117 per annum. 

A presentation took place on Saturday last at the Leicester Cor- 
poration electric light works, on the departure from the town of 
Mr. G. CHARLTON, one of the engineers, who is leaving to take up 
an appointment of managing engineer at the electric light works 
at banbury, Oxon. The presentation took the form of a non- 
magnetic stop-watch and a useful collection of technical books, and 
was made on behalf of the workmen and staff by Mr. ALFRED 
Corson, M. I. C. E., M. I. E. H., who, in a few well chosen words, 
Wished Mr. Charlton every success in his new undertaking. 


CITY NOTES. 


 Brockie-Pell Are Lamp, Ltd. 


Lonp SuFFIELD presided on Wednesday at 60, Worship Street, E.C., 
over the annual meeting of the shareholders of the above company, 
and, in moving the adoption of the report, said they would agree 
that the accounts were the most satisfactory tbat the company had 
ever issued. The dividend of 3' per cent. was not so large as they 
desired, but it was the commencement of what they confidently 
hoped were better times. The large increase of over 40 per cent. 
in the sales showed that the business was steadily expanding, and 
although the competition owing to the cutting of prices by foreign 
and English firms had been very keen, yet the number of new 
orders, a8 well as many repeat orders, proved that the Brockie-Pell 
lamp bad maintained its reputation, and that its special features were 
appreciated and valued by those engineers who had had experience 
of its working. It was true that the competition had compelled 
the company to reduce prices as there were still many buyers to 
whom first cost was the main object, and others who not having 
used Brockie-Pell lam ps before, were satisfied with a lower standard 
of efficiency. But in order to meet this demand for a lower price 
Jamp, the company bad introduced & cbeap type. These lamps, 
however, were not intended to supersede the standard pattern, which 
would still remain the lamp for all first-class work where lighting 
properties and a low rate of maintenance were the most essential 
requisites. Although the best lamps were more expensive than any 
other lamp on the market, yet the expeuse of maintenance was so 
very much less that it had been very much demanded by those who 
as he had stated, did not look at first cost. That had been the case 
with regard to the Westminster Elec:ric Corporation who had 
installed a great many lamps in the West End of London. The 
new lamp would burn steadily, and would be a well-made Jamp, 
but there would not be the extra finish on all parts. There was no 
doubt it would meet a want, and prove highly beneficial to the 
company's trading; ssthey knew there was an exceptional dullness 
of trade starting about the end of March last, and lasting about to 
the end of August. Some orders were put off indefinitely, and others 
were postponed until the late Autumn. He was glad to see that 
some of those had now been secured, and the orders received during 
the months of September and October bad been most encouraging. 
Amongst the contracts of the past year, the most important was, of 
course, the Glasgow Exhibition. That had been brought to a satis- 
factory conclusion, and although a considerable sum of money was 
absorbed by it and a great deal of time taken up, the directors felt 
that the result had fully justified their action in taking on that 
work. It was admitted on all bands that the lighting of the Ex- 
hibition was an unqualified success, and there was no doubt that it 
had considerably influenced business. The Wolverhampton con- 
tract was not so large, but as Wolverhampton was situated in the 
centre of a Jarge manufacturing district, the directors felt sure that 
here also the company's lamps would prove their suitability, and 
would increase the orders from that part of the country. Many 
would have noticed the large number of lamps which had been 
erected in the streets in Westminster during the past 18 
months. These were Brockie-Pell and about 950 were now 
lighted every evening. This was the largest installation of 
arc lamps in London, and the lighting of the distric 

was very excellent. At Newcastle.on-Tyne the company 
had supplied and erected 200 Brockie-Pell lamps, and these bad 
been suspended from the tramway poles. Smaller contracts had 
been completed at Brighton and Saliord, where 115 and 106 respec- 


. tively of the company's lamps had been erected in the same manner. 


Amongst many other orders were orders for lighting tramway car- 
sheds, shops and warehouses in various parts of the country. Since 
June last over 100 lamps had been supplied for lighting the Bourne- 
mouth tramway road, and one of the most recent orders received 
had been for lamps at the forthcoming Dutbar at Delhi. Since the 
conclusion of the war in South Africa, several satisfactory orders 
bad been received from that country for important works now in 
progress, which they hoped would lead to a large and consider- 
able business. He believed he might say that they would do 
a considerable business in that country. He considered that the 
prospects of the new year were at the present time decidedly 
hopeful. 

Sir Drxon HARTLAND, in seconding the motion, endorsed “what 
had been said by the chairman, and congratulated the share- 
holders that they were now in the category of dividend-paying 
companies. They could have paid a larger dividend tban 3 per 
cent, but they thought it far better that they should not have a 
rieing and falling dividend. "The accounts clearly showed. the posi- 
tion of affaire, and the gross profits were £500 larger tban last year. 
The reason for this was the extra amount of business done, In the 
first year of the old company their sales were £10,000, in the 
second £17,000, and in the third £19,000, whilst in the first year's 
working of the new company they were £24,000, and now they had 
got £34,320. With regard to orders, in the first year's working of 
the old company they were 580, and they had increased each year to 
831, 1,158, 1,647, and this year to 2,246, which showed tbat the com- 
pany was progressing, and would progress more in tbe future than in 
the past. With regard to the agreement with the London aud North- 
Western Railway Co., who paid royalties for any lamps they manu- 
factured for their own use, they had recently received the first 
£100 from that company, and hoped in the future to get a much 
larger sum. 

Considerable discussion, mainly of the complimentary character, 
followed. 
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Mr. BxncTHEIL objected to the large sum put in the balance- 
sheet for patents and good will. 

Mr. BRockiE argued that so far from writing the patents down, 
they ought to be written up, for they were getting more valuable 
every day, and the patente were increasing iv number. 

The motion was adopted unanimously. 


Monte Video Telephone Co. 


Mr. FRANE W. Jones presided at this company's meeting on 
October 30th, at Winchester House, E.C., and in moviog the 
adoption cf the report, said that the position and prospects of the 
company were favourable a year ago, and they had somewhat 
improved since. The receipts and the net results had been larger 
than in avy previous year, and the latest reports from their manager 
in Monte Video showed that continued, if not rapid, progress might 
be expected in the future. 

The Monte Video Harbour works were being actively pushed forward, 
and they would materially benefit general business. At their last 
meeting he indicated the probability of very considerable capital 
expenditure being féquirod by new conditions in telephony and 
increasing business, and emphasised the necessity of preparing 
in advance for such demands. Fortunately during the past year 
they had not been called upon to incur any extraordinary outlay. 
The board had appreciated the necessity of avoiding, and bad been 
very careful not to authorise, any hasty or ill-considered expenditure. 
Every effort had been made to increase and husband their 
resources for the time when they would be absolutely needed, and 
could be most advantageously expended; and they now had 
practically in cash a substantial reserve; besides that, they had 
for many years past made all payments on account of capital 
expenditure from the same fund. It was intended to continue 
building up their reserve. The necessity for that was constantly 
apparent, in fact, they knew that almost at any moment they might, 
to meet the requirements of the business, be called upon to make 
use of all their spare fands. The accounts compared favourably 
with those of the past five years, all of which had shown satisfactory 
results. The improvement for the year in net revenue was £823. 
It was proposed, subject to their approval, to pay the full dividend 
on the preferred shares, the usual dividend on the ordinary share 
capital, to place an additional £5,000 to reserve, and to carry 
forward the same amount as last year. 

Mr. J. G. Le Merowgant, seconded the motion. 
cussion the report was adopted. 


After some dis- 


Prospectus.—The Electromobile Co. has been before the 
public inviting spplications for 20,000 £1 ordinary shares. The 
nominal capital is £50,090 in 45,000 ordinary and 5,000 deferred 
shares; 6,924 ordinary, and the whole of the deferred have been 
issued as fally paid. The company has been formed to establish 
electric charging: depóte in London and elsewhere. An agreement 
has been made with Messrs. Greenwood & Batley, Ltd., who hold 
the British patente for electric motor carriages under the Contal 
system, to manufacture the chassis or under carriages for landaulettes, 
broughams, &c., and with the Gloucester Railway Carriage and 
Wagon Co., to make the bodies of the carriages. Mr. Theodore 
Chambers is the managing director of the company. The list 
closed last Saturday. 


Electrolytic Alkali Co.—On Thursday last week the 
annual meeting of the Electrolytic Alkali Co. was held at the com- 
pany’s works at Middlewich. Mr. William Thomson (chairman), 
presided. A dividend at the rate of 7 per cent. on the preference 
shares was declared. 


Tin Electro-Smelting Co.—The report of the directors 
was adopted at the third ordinary general meeting, held at the 
officer, 16, Tokenhouse Yard, E.C., on October 28th. The directors 
have declared an interim dividend of 7s. per share. i 


STOCKS AND SHARES. 


Wednesday Evening. 

UxzxrECTHD developments in the Consol and money markets have 
led to a pronounced improvement in the price of Goschens, which 
spurted sharply last Tuesday on account of the abundance of cash 
now available in Lombard Street. The fearsof dearer money upon 
which it was ventured to cast incredulity a week ago have quite 
failed to justify themselves. Home Rails are jerkily better, losing 
one day part of the gain they made the previous afternoon, but the 
electric section is very little disturbed by these movements, In 
the telegraph department the fresh attention now being directed 
towards industrial securities by the general public is responsible for 
a further spurt in the Anglo-American varieties, but electricity 
supply shares do not participate at present in the favour with 
which purely investment shares are growing to be regarded. 


Those who may wonder at the calmness and lack of activity 
prevailing in the supply section must not overlook the fact that the 
time is scarcely propitious to any particular attention being turned 
towards the shares. No dividends are expected just yet. No kind 
of anticipation of good things to come is present in the market; the 
winter bas hardly made its presence felt sufficiently to cause the 
investor to look at electric hghting shares. But it may also be 
pointed out that the winter is usually the period of the year when 
animation comes to this department; foggy days and dark after- 
noons are ill winds which blow good to the electric companies, 
although it is to be hoped that the usual vagaries occasionally 
indulged in by the City concerns in past years will be checked this 
season. City of Loudon shares are amongst the most active in this 
market, but the prices are unaltered this week—in fact, the share- 
list seldom presents such a clean sheet, 80 far as changes are con- 
cerned, as it does in our present issue. A new issue of 7 per cent. 
Preference shares is to bo made by the Blackheath and Greenwich 
Co., at 21s. per £1 share. 

Since we last quoted them, the best-known provincial lighting 
shares have undergone comparatively slight changes. Bournemouth 
and Poole Ordinary are 13, Oxfords 54, Hove 3 better at 8, and Folke- 
stones 6}, while Urban Ordinary and Preference both remain at 4. 
Central Electric Debentureat 108 is rather harder, and as regardslother 
issues, Calcutta Electric at 74 are well maintained, and Electric 
Lighting of Australia Preference receive a little attention at 


about 4, the 5 per cent. Debenture stock standing at 100}. The 


Folkestone Co., it may be mentioned, is seeking powers to make a 
fresh issue of capital, and rumour points to the taking-over of the 
Hove Co. by the town authorities. 

Amid all the strife and words, recriminations and correspondence 
which rages round the subject of London’s electric traction, the 
stocks of the existing companies maintain a fairly stolid indifference. 
The presentation of the London County Council's urgency report 
exerted no influence over them. Waterloo and Oity stock has 
indeed risen a pair of pointe, but that is in connection with the 
better sentiment as regards Home Railways generally, this security 
more than either Central London's, or City and South London 
feeling the prevailing tone in the “ Heavy " Railway market. City 
and South London is up a trifle, and a 1good sign is the hardening 
of the compauy's prior securities. The three Preference stocks are 
now quoted at 129}, 1273 and 125 for the 1891, 1896 and 1901 issues 
respectively. City Debenture stock stands at 1163, or a point les 
than that ruling for the Central London security of kindred 
character. Great Northern and City “A” Preference shares are 
8 middle, ex the dividend of 3s. deducted last week. It seems 
probable that the first part of the new line will be ready for traffic 
soon after Christmas. The stocks of the two underground com- 
panies have slightly hardened, but the market remains appre 
hensive of the possible outcome of the County Council's latest 
proposals. i 

Other traction descriptions are irregular. British Electric Trac- 
tions remain dull. The market at the moment is anything but a good 
one; there is a strong tap running, and the company’s supporters 
appear to be coy of supporting their shares. London United Pre- 
ference are 113, and the Debenture stock changes hands in the 
neighbourhood of 107, the Provisional certificates being quoted a 
point cheaper. A lot of vexatious trouble and annoyance is being 
caused in Preference dealings by reason of the fact that some of the 
shares carry about 6d. or 9d. per share less dividend than otbers, 
and the confusion grows daily worse confounded. 

Anglo-Argentine Trams have strengthened to 4j, while Calcutta 
Trams are 73. Only in these two is there any noticeable business 
being transacted outside the English group. 

Anglo-American Telegraph Preferred and Ordinary stocks are 
both 1 per cent. higher on the week, and it is now raid that there 
is nothing to fear from the wireless telegraph systems, although 
Marconi shares are 3j buyers, By the way, a quaint proposal is 
afoot for playing the next Anglo-American chess matoh by means 
of the new method of communication. Commercial Cable stock 
retains its new-found firmness, but there is no change to chronicle 
in Submarine certificates. Several stocks and shares in the tele 
graph list were marked ez dividend last week on the Stock 
Exchange account day, and allowing for the changes caused by thes? 
deductions, the market is very little changed. Great Northerns are 
down 3, partly by reason of the questions asked the other day in 
the House of Commons, the answers to which, however, sho 
there was no cause whatever for uneasiness. 

National Telephone Preferred aud 34 per cent. Debenture stocksare 
both a trifle easier, but beyond this the telephone department is life- 
less. Henley's shares have spurted , while Callender's, ez à dividend 
of 5s., are nominally twice the amount down. As regatds Me 
securities, India-Rubber Debentore, with a rise of 1, has risen to d 
small premium. T 
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Stock . di 
Present or Dividends for the last Closing Closing week ended 
Issue. NAME. Share three years. . e i 
1899. 1900. 1901. HighestiLowest. 

67,100 | Atrican Direct Telegraph, 4 95 Debs 100 ps 2 RE 98 — 102 98 — 102 5 Pio 

25,000 | Amazon Telegraph Co. s shares, Nos. 1 to 25,000 10 - B en 94— 4} 34— 44 i às 

119,700! Do. do. 5% Debs., Nos. 1 to n 100 m s% 2 70 --- 80 70 — 80 " 5 

788,840 | Anglo-American Telegraph `.. : E Stock | 79/6 342; | Gls 50 — 53 51 — 54 52 51 
8,105,580 | Do. do. do. 6% Pref. Stock | 6 % 6 95 6 * 94 — 96 95 — 97 95 
3,105,680 Do. do. do. Deferred Stock | £1 7s. | 58. 0 28 81 — 9. 812 91 9 8H 

14,000 | Chili Telephone, Nos. 1 to 44, 000 5 4% | 5% | 5% 31— il 3j-- 4i . 
18,333,800% | Commercial Cable 8100 8 8 95 8 X 178 — 188 178 --18H *s ^ 
1,841,209 Do. do. Sterling 500 year 4 4% Deb. Stock Red. Stock "s . E 94 — 96 94 — 96 954 944 

16,000 | Cuba Telegraph .. e. 10 T% | 48% | 4% 51— 61 51— o xd 2 M 

6,000 Do. 10% Prell. 10 à: Re 13 — 14 124— 131 xd » 

12,981 | Direct Spanish Telegraph "a zt 5 4% 4% 4% 24--- 3k 2— 34 E T 

6,000 Do. do. 10 % Cum. Pref. 5 s: ps " T-— 8 7— 8 " M 

60,7102 | Direct United States Cable. 20 3355 8175 34% 104— 11 103-— 11 108 103 

96,300 | Direct West India Cable, 44% Reg. Deb., within Nos, 1 to 1,200, Red. 100 s sa s 100 —103 100 =- 107 5 3: 
4,000,000 | Eastern Telegraph, Ord. Stock yi Stock „ 7 | 75 124 —129 1251—125 196 124 
1,955,565 Do. 33 % Pref. Stock 5 100 hà 5 5 89 — 92 1— 92 = 
1,591,645 Do. 4% Mort. Deb. Stock Red. Stock » ^" i 106 —109 104 —107 xd | 106 104 

300,000 | Eastern Extension, Australasia, and China Telegraph 10 1% 1% 7 X 12 — 121 19 -- 124 123 125 

320,000! Do. 95 Deb. Stock Stock | .. "d x 107 —110 107 —110 e E 

300,000 | Eastern & South Atrican Tele., 4% Mt. Db., Nos. 1to 3,000, red. 1909 | 100 5195 ins V 99 —102 99 —102 x z 

200, 000“ Do. do. 4% Reg. Mort. Debs. (Mauriri E Sub.) 1 to 8,000 | 25 ^ pi " 101 —104 % 99 —102 1 os 

180,227 | Globe Telegraph and Frust 10 5195, | 5395 | 54% 94— 10 94— 10 xd si 

180,042 Do. do. 6% Pref. ^ . 10 5 is y 13i— 14 134— 137 xd | 13 1 

150,000 Great Northern Telegraph, o Copenhagen ; 10 124% | 15 % | 15 % 274— 264 27 — 28 28 ps 

70,000 { Halifax and Bermudas Cable, 44 % lst Mort. mere d y 100 N LL 100 —103 100 —-103 

17,000 | Indo-European Telegraph 2d / 25 1095 10 % 10 % 39 — 40 38 — 42 xd F 

100,000} | London Platino-Brazilian Telegraph, 6 % Debs. 100 * T i 101 —105 101 —105 z 

72,680 | Montevideo Telephone, Ltd., Ord. Nos. 1 to 72,680 1 24% : ae == 1— 8 - 

86,492 Do. do. 5 % Pref., Nos. I to 86,492 1 1575 | oe CE Eg" ur. 1— 41 T TN 
1,989,993 | National Telephone, Pref. Stock... 100 5% | 5% | 5% 93 — 95 92 — 94 94 h 
1,966,667 Do. do. Def. Stock . 100 Se 60 | Gixd | 56 — 58 56 — 58 908 |... | 

15,000 Do. do. 6 Cum. Ist Pref. 10 6% | 69, | 6% 123— 134 Um 133 133 121 

15,000 Do. do. 6 Cum. 2nd Pret. 10 695 | 6% | 6% | Ta 12h 114—- 124 i n 

250,000 Do. do. 5 e Non-cum. 3rd. Pref., 1 to 250, 000 5 5% | 5% | 5 % 16-— 9 4g— 5 ML 418 
2, 000,000 Do. do. Deb. Stock Red. Stock | 34% | 34% | 34% | 96 — 99 95 — 98 96 z 

600,000 | Do. do. 4 Deb. Stock Red. 100 „ [495 | 4% | 102 —106 102 —106 : 
171,504 | Oriental Telephone ind Elec. Nos. 1 to 171,604, fully paid 1 5 % 6 75 6 % ác á— 1 xd * 
100,000! | Pacific and European mis 4 % Guar. Debs., 1 to 1,000 100 A " 5e 99 —102 99 —102 . 

30 | Submarine € i e ek Ti oe * 110 —120 110 —120 = 

j Submarine Cables Trus x T 855 m ert. M e " —1 — na 
E 5 7 7 9$ T% nm 54 H- E : 


SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


United River Plate Telephone ‘ 

o. Os 5 Cum. Pret., 

0. 5 % De - 
West African Telegraph, Shares 
West Coast of Ameriea, Nos. 1 to 30, 000 and 53, 001 to 58, 008 . 

do. 4% Debs., 1 to 1, 500 guar. by Braz. Sub. Tel. 
W estern Telegraph, Ltd., e fos. 1 to 207,930 
o. % Debs. 2nd one 1906 
Do. do. 1 e Deb. Stock Red. 


West India and Panama 53 
6 % Cum. Ist Pref. 


; o. 
Do. do. 5 of Cum. 2nd Pref. 


do. f 
Do. do. do 6 95 Debs., Nos. 1 to 1, 800. 


Nos. 1 to 40 000 


20,000 | British Aluminium 7 % Cum. Pref. zd 5 
300, 0001 Do. do. 55 Ist Mort. Deb. Stock Red. Ae ka , 
100, 000 | British Electric Traction is A m ; 
100,000 Do. do. d 95 Cum. Pref. i 
600, 0001 Do. do. S Perpetual Debenture Stock 
100,000 British Insulated Wire ora.” i 
100,000 55 do. 6 ^5 Cum. Pret. 

90,000 do. 42, % Ist Mort. Deb. Red.. 

50,000 11 Lindley & Co. (1890), Ord. .. - 

50,000 |fí Do. do. 6 95 Cum. Pret. 

105,731 | Brush Electrical Engineering, Ord., 1 to 105,731 . 

150,000 Do. do. Non- “cum. 6 A Pref. 
125,0001 Do. do. 44 % Perp. Deb. Stock 
125,000! Do. do. Hes % Perp. 2nd DE Stock 

35,000 Callender' s Cable Construction shares E 

40,000 Do. do. do. 5 76. Cum. Pref. 

90,0001 Do. do. do. 43 % 1st Mort. Deb. Stock Red. 

1,860,014 | Central London Railway, Ord. Stock A ü 
491,093 Do. do, 4% Pref. Stock. 
494,998 |. Do. do. Def. do. 

1,330,000 | City and South London Railway ' ) 

85,000 | Crompton & Co., Nos. 1 to 85,000 
100.0001 ( Do. 5 Ist Mort. Reg. Debs., 1 to 900 of £100, and } 

, [ 901 to 11,000 of £50 red. 

99,361 | Edison & Swan United Elec. Light, A"' shares, £3 paid, 1 to 99,261 

17,189 Do. do. ** A " shares, 01--017,139 .. : 
24, Do. do. 4% Deb. Stock Red. 

do. 5% 2nd Deb. Stock PE Certs. ‘all pd. 


Bees 
SEÉSZE 


- 


- 


E 


ES .ESÉELZBBEN 
S8 88888888 


- 


85 
8 


Do. 
Electric Construction, 1 to 112, 100 
Do. do. 7% Cum. Pref., 1 to 31, 390 


Do. do. 4 DA Perp. 1st Mort. Deb. Stock 


General Electrie n (1900), 5 95 Cum. Pref. 
% Mort. Deb... 


Do. 
Henley’ s (W. T.) elerh Works, Ord. .. i 
Do. do. 44%, Pref. . 
do. 4$ Mort. Deb. Stock 


Do. 
India-Rubber, Gutta-Percha & Telegr aph Works et T 
Do. do. do. 4 ist Mort. Deb. 


Liverpool ‘Overhead Railw ay, Ord. 
Do. do. Pref. £10 paii 


Parker (Thomas), Ltd., Ord., Nos. 1 to 7,500 
gRosling & Fynn 6 % Cum. Pref. ; gs id 
Telegraph Construction and Maintenance... 
Do. do. 4 % Deb. Bás., Nos. 1 to 1,500 Red. 1909 


Waterloo & City Railway, Ord. Stock à 


t Quotations on Liverpool Stock Exchange. 
$ F rom Praarord Share Dust 


Consolidated Telephone Construction and Maintenance, 3—jh. 


Naticnal Electric 


ree Wiring, 1. 


7 96 


| " 
9 % 9 % 
15 3 B % 
i 
5 o, Nil 
6% | 8% 
„ 
15 % 20 % 
—V 0417 
ie 1 4 
ai; 20 
8 o 7393 
pe 
22 
| 2 B. 
6 * | 6% 
| 509 | 50, 
mM MN. 
20 % 20 
4 5 0.4 
10 % B 
91% : 149) 
6 9; + 
174% |20% 
8% | 3% 


i 


8)— 4d 
83 — "8 
13 — 181 
121— 127 

124 —127 
71— 8i 
51— 6 
103 —106 
13s. to 15s. 
ls. to 16,6 
— 1 
is 
100 —103 
94 — 99 
15t--- 165 
54— Gł 
109 —118 
108 —111 
107 --110 
108 --111 
71 — 73 
24— 27 

101 —106 9, 
K 

14- 24 
74 — 78 
77 — 2 

là-- 2 

2— 22 
99 —102 
10 — 104 
99 —102 
16 — 17 

51 — 54 

109 —113 
204— 214 
99 --102 

4i— 5 
10 -— 104 
144— 15i 
19,0 to 20:0 

7 — 40 

102 — 105 


| 


, 


1 


— o A — 


Business done 


TE 


3 — 4 
B3 — RB 
121— 13 137 191 
12 — lv 124 121 
124 "cd 1264 $24 
74 — 
54— 6 2 
103 " "p 
13s. to 158. 90 
vr to 1 dey 
j M e 
um e 13 Ds iv 
100 m S ss 
93 — 98 z 8 
15 — 16 xd 153 : 
52— 6 i 2 
109 Dis | oy t 
108 —111 109 108 
107 ~110 109 1073 
108 ---111 1083 | 108 
73 — 75 74 73 
33-— 94 28 
101 —106 %, 
à— 3 
1}-— 24 
74 — 78 
77 — 82 NE Sel 
Dm 2 13 18 
P 2: 4.40 ez 
99 —102* 
10 — 104 
99 -.102 v a 
104— 174 174 17 
34 — 5% a r. 
109 —113 
: 2) 
100 —103 
412— 5h 
Giz 101 
1:3--- 154 
37 — 40 394 | S98 
102 --105 EM s 
9] — 94 


1 Unless otherwise stated all shares are fully paid. 
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Brow Manchester Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT “OFFICIALLY QUOTED. 


Oldham, Ashton, and Hyde Electric (£10 Ord., 18—14. 
Do. i do. Pret Pj 


Bank rate of discount 4 per oent. (October 2nd, 1902). 


0 pd. ) 10—44 


"e —— = r —--————— — —— — — —À—— — — 
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Present 

issue. NAME. 

100,000 | Blackheath and Greenwich Dist. Electric Light, Ord... . . 
100,000 Do. 44%, Ist Deb. Stock, Prov. Certs. 
20,000 Bemp E & Kensington Electric Light Sup., Ord., 1 to 20,000 
20,000 do. 95 Cuin. Pref. 
50,000 | Charing Ga. and 9 Electricity Bupply 
70,000 Do. 430% Cum. Pref. 
40,000 Do. do: “ City Wndertaling 4% Cum. Pref, 

250,000 do. 4%, Deb. Stock Red. .. 


Do. 
44,436 ee Electricity Supply, Ord. 
d 


150,0001 0. N Deb. Stock Red. . 
70,995 | City of London ieee Lighting, Ord. 40 ,001—110,595 ; 
40,000 Do. 6 % Cuin. Pref., 1 to 40,000 

400,0001 Do. 


5 % Deb. Stock, Scrip. (iss. at 115) all paid . 


300,000 Do. 4196 2nd Deb. Stock, Prov. Certs., all paid .. 
40,000 | Gounty of London & Brush Prov. Electric Lighting, Ord. 1— 40, 000. . 
20,000 Do. do. do. 6 J, Pref., 40,001—60,000. . 

400, 0001 Do. do. 44% Deb. Stock, Prov. Certs. (all patit) Red 
50.000 | Edmundson's Electric Corporation, Ord. Shares 
30,000 Do. do. 6 * Cum. Pref. .. 

140,000 Do. do 414% Ist Mort. Deb. Stock 
21,000 | Kensington and Knightsbridge Electric, OS e 
90,000 Do. do. do. 4 %, Debenture Stock 

110,000 ondon Electric Supply Corporation, Limited, Ord. ' 
49,540 Do. do. do. 6 %, Pref. 

250, 000“ Do. do. do. 4 % Ist Mort. Deb, Stock Red 

100,000 | Metropolitan Electric Supply, 1 to 100,000 . 

220,0001 Do. do. 415, Ist Mort. Deb. Stock 

250, 0001 D. do. 


34%, Mort. Deb. Stock Red 
10,852 | Notting Hill Electric Lighting . 


40,000 | Bt. James’ and Pall Mall Electric Light, Ord. - 

20,000 Do. do. do. 7 % Pref. 20,081 to 40,080 
150,0001 Do. do. do. Ba € Deb. Stock Red 
12,000 Smithtleld Markets Electric Supply, Ord. 

50,0001 Do. do 4% „Deb. 


65,000 | South London Electric sity Supply, Ord. 
30,000 | Urban Electric Supply, Ord.. £4 på.. 
30,000 Do. do. 5 =e uin. Pref., £4 pd. 
Westminster Electrie ER. Ord. 
25.141 p. do. 5 % Cu oc „Cum. . Pref. . 


* Subject to o Founders 8 Shares. 


CHEMICALS, &c. This weck. week. DE aa weel week. inc op. or Dec. 

a Acid, Hydrochloric per ct. 57 5/- ae 
a „ Nitrie., . per ewt. | 22 22/- 
a, Oxaliec.. per ewt. 32/- i 327%. 
a „ Sulphuric per ewt. | 5/6 5/6 
a Ammoniac, Sal per ewt. 42/- 42/- 
a Ammonia, Muriate (erystal) per ton £33 10 £38 10 
a , per ton £30 x 
a Bleaching powder . per ton £4 10 41 10 
a Bisulphide of Carbon .. per ton £15 £15 
a Borax. M za .. per ton | £13 £13 
a Bensole 199 * per gal, 7j- 7i- 
a T %) per gal. | 5/6 5/6 
a Copper Martine per ton | £19 £19 
a Lead, Nitrate per ton £21 | £24 
a „ White Sugar per ton £31 £31 | 
a „ Peroxide per ton £27 10 | £27 10 | 

a Methylated Spirit . . per gal. 2:6 2/6 

a Nuphtha, Solvent (90%, at 160° C) M per gal. 5:6 5:6 
a Potash, Bichromate, in casks .. per lb. 3d. 31. 

a M Caustic (75/809). . per ton £24 | £74 | 
a és Bisulphate E .. per ton £35 £35 

a Shellac : per ewt. | 130/- 130, 
u Sulphate of Magnesia per ton £4 10 £4 10 

a Sulphur, Sublimed Flowers per ton | £6 5 £65 
a T Recovered ‘ ber ton £5 10 45 10 

a 15 Lump . per ton | £5 £5 

u Soda. Caustic (white 70 «, per ton 410 15 410 15 

a „ Crystals me .. per ton | £3 | £3 

a „ Bichromate, casks.. .. Per Ib. 221d. 24d i 

1 i 
METALS, &c. ' i 

b Aluininium Ingots, in ton lots .. per ton £148 | 2148 

b om Wire, in ton lots per ton 142214 £224 

b Sheet, in ton lots .. per ton £191 | £191 | 8 

p Babbitt's metal ingots... per ton 440 to 4150 £40 to £110 410 dec. 
c Brass (rolled metal 2” to ve) basis perlh. , d. 67d. id. dec. 
c „ Tube ibrazed) : per lb. | nid. Mid. | dM. dec. 
€ „ „ (solid drawn).. . per Ib. 63d. 7d. ! dd. dec. 
e „ Wire, basis.. — .. . per lb. bd. Ja. | åd. dee. 
c Copper Tubes (brazed) .. .. per lb. Sid. Md. 83 

c » (solid drawn) .. per lb. Ud. 9d. ! 

g Copper Bars (best selected per ton | £01 | 467 

[ 
a Messrs. G. Boor & Co. 
Quotations b The British Aluminium Co., Ltd. Quotations 


c Messrs. Thos. Bolton & Sons., Ltd. 
d Messrs. F. Wiggins & Sons. 
e Messrs. Frederick Smith & Co. 


supplied by supplied by 


TRAFFIC 


Receipts for Total to date. Miles 


th k. . 
bij Mb 55 — B cavis 
Com . ending " ' Inc. or " Inc. or This Last 
LS i 
2 £ | £ 
Pison ourn Co 


£ 
Oct. 25 784 + 48 | 92,244 | + 8,607) 194 1 

l and 13 Nov. t 259 | + 10 19,884 | — 277 "7 
Britiah Elec. Trac. Co, :— 


59 „ el) e nals ls 
e —Stourbri T + 2," + 8, 8 
Gateshead ue „ a| s62 | $246 83,184 f 069 | 10 | 9] 
Gravesend—Northfleet | s 24 197 — 2,610 ax = 
Greenock— Pt. Ra goW 2 449 | +180 | 21,6616 | +12,747 7 
Hartlepool zs „ 24 213 — 18 10,949 + 1,089 4 
Kidderminster . oo os [I] 21 107 — 9 5,890 4 19 4 4 
Merthyr . T . „„ A 181 — 98.641 — 1,578 8 8 
N idalætan me ES „ 21 2538 — 9,359 KE 82 — 
Oldham—A«hton .| o» 2 652 | + 45 | 22,894 | + 1.210 8 8 
Poole | 24 207 | 16 11,288 — 1:5! 3 
Potteries - : „ 24 1,59 | +170 334 | + 8,164 | 28 
Rothesay.. ee * [T] 24 | 48 + 21 1,644 + 524 — E 


f India-Rubber, G.P. and Teleg. Works 
g Messrs. James & Shnkspeare, [Co., Ltd. 

h Messrs. Edward Till & Co. 

i Messrs. Bolling & Lowe. 

3 Messrs. Walter H. Hindley & Co., Ltd. ' 


Stock | Dividends for the 
Share i a 
1809. | 1900. 1901. 
100 ERN. 
5 6 6 6 a, 8 2 
5 ae $ v. ee 
5 9 9 «, 10 * 
5 be e. * 
5 0 ee 
100 e. Jj e 
b 6% | 58% | 4% 
Stock ae zs : 
10 1% |0'6 5 
10 6% 6 6 I 
100 ) n A 
10 4 a 4 0 4 % 
0 % W 
5 6% | 7% 1 7% 
105 ' E 
5 |n 12 10 
Stock . 
Stock a zs des 
10 5 9 6 X 64% 
Stock x ic 
10 | 7% | 775 | 6% 
5 14 | HÀ | 144^ 
5 » 7 9 T 5 
100 = * . 
5 d li 
100 . 


j 
| Bm TOKE | 10K 


Se 


;U nle SS otherwise stated all shares | are fully paid. 


Oct. Wth. 


Closing 
Quotations 


8À— 8 
105 —108 
103~- 103 
101. 107 
9 - 9i 
54 — 6 
A 
105 — 107 
51 6 
109 112 
10 — 11 
131— 141 
123 — 128 
104 —107 
HÀ— 94 
lli— 12% 
110 —113 
6— 6 
6 — 6 
107 —110 
10 — 11 
101 —104 
13 - 2k 
43-- 51 
96 — 99 
153-- 164 
110 --115 
90 --102 
134-- 144 
1 — 15 
Hi.. yi 
98- 101 
11 21 
M) — 90 
He u 
33 — 4 
13 -74 
114— 124 
5 6 


SHARE LIST OF ELECTRICAL COMPANIES 3 (continued). S ELECIRIITY SUPPLY COMPANIES. 


Closing Business done 
Quotations week ended 
Nov. 5th. Nov. 5th, 1902. 


Highest. Lowest. 


x cs 3 
106 109 - | 
10} — 102 e 
101 — 10. 3 
9— Yt " 
53 - 6 ^i 5 
i1— à T 
105 —107 1064 
51— 6 LEN 
109 —112 | 
10 -- 10 A 
134— 144 14 
123 — 124 "uu 
104 —107 
94 | 
li-. 12i l 
110 —113 110 
— 62 mE | 
6 — 64 xd T 
107 —110 zi o4 
10 — 11 E 
101 —104 ud 
i - 9 Eat o] 
41— 54 ^ 
TE 99 9s | Ss 
154— 163 16 16 
110 115 | A | li 
99 102 Bene s 
134 - 144 md 
14i - 154 | ie rd 
si- 9i » 
9 — 101 ors ' 
11 2} id 
* 
2.— 32 35. | 
E | dà 
114 — 124 12 > 
6— 6 | d $ 


METALS, Sc. (continu 


MARKET ET QUOTATIONS, , Wednesday, November 5th. 


9 Copper Sheet per ton | 
l y 2 Rod.. per ton 
e 15 (Electrolytic) Bars per ton 
| e - js Sheets per ton 
e » z Rod .. per ton 
e ry » H.C. Wire per ib. i 

f Ebonite Rod ; per lh. 

f ds Sheet : per Ib. | 

n Gerinan Silver Wire per Ib. 

h Gutta-percha fine. = per lb. 

h India-rubber, Para fine . per db. 


i Iron, C harconl Sheets 
i 


i „ Serap, heavy 
i ,, Wire, galvanised No. 8 


@ Lead, Euglish Ingot 


u - Sheet 
nt Manganin Wire No. W 
g Mercury 


a Mica un origmal eases) small . 
d 


17 99 9 


„ Pig Cleveland w arrants) 
i „ Forgings, according to size per ton 


per ton 
per ton 


per ton 
per ton | 
per ton , 
per ton | 
per db. 

per bot. 
per tb. 


medium per lb. 
d 55 large. 
p Phosphor Bronze, plain castings per 1b. 


per Ib. 


This week. Last week. Ine. or Dec, 


£67 £67 

£67 £67 

465 £t 

474 i £74 | 

£65 £65 

72d. 74d. 

3j- / ö 2 

50 950 . 

1/44 1/44 2 

87 | 8/- ' 2a 
8/1} to 3/11 3,1 to 34 M. inc. 

£18 i £18 M 

51/34 | 52:04 9d. dec. 
From 211 From £11 oe 


47/6 to 50/— 47% to 50[- 


£9 15 £9 15 | 
" 410 176 : 
111 ( to £11 inc. 
411 E3 
97 /Z 
£M 15 48 15 | 
. 3d. to 9d. , 3d. to 9d. 
1/8 1 29 | IM to 2/9 
3s to 7/3 | 330 / 


113d. to 1/2 113d. to 1/2 


p » rolled bars & rods per lb. | 1/to]/3 1/- to 1/3 
7 » ORs sheet per Ib. From 2 From 1/2 , 
o Platinum” : e ber oz. £4 £4 | 
p Silicium Bronze Wi ire ; per th. 9d. to 1/- 9d. to 1} 
i Stee , Magnet, acc'd' v todese'p'n per ton £58 £58 
„ P 2: in bars .. bi From £15 | to En 
; mM pi, . | ( £120 10 £120 10 | 
| (f Tin, Block per ton 0 4121 107% £121 10; 
9 „„ Fol .. . per lb. | 1/6 1/6 | 
(on „ Wire, Nos. 1to16 ` per lb. | 1;64 | 1/64 
y White Anti-fric tion Metals— | 
“White Ant“ brand .. per ton £36 to £60 436 to £60 
J Yarns, 2.10« Grey Cotton, on sp ‘In per lb. | Td. 7d. 
j ut 6 len. Flax. . per lb. si] saad. 
„ Sply 10 lbs, Russian her lb. — 4i3d. i did. 
j „ 10 lbs. Russian, single... per db. | 12d. 14d. 
j „ I ns. Jute rove per ton 411 11 | £11 11 
ine, Sh'ti Vieille Montagne bud. ) per ton £23 | £2) | 
i 


Quotations 
supplied by 


k Messrs. Morris A shiby, Limited. 


m Messrs. W.T. Glover & Co., Ltd. 
n Messrs, P. Ormiston & Sons. 
o Messrs. Johnson, Matthey & Co., Ltd. 


p The Phosphor Bronze Company, Lid. 


RECEIPTS. 
! i Miles 
„e e bert, wee, wer 

3 Company. | week oc a Ra - MM 
E ending Inc. or XE "nén or r This Last 
8. Am'nt. | dee. + | Am at. dec. bear. year, 
)) ee, E ud e QM ANM UM 
8 B. E. T. Co. . i | £ | £ ; | £ | 
8 Southport ct. 21 241 | + 96 11,100 + 2,229 | 5 
e South Staffordshire. „ 21 710 — 91 39,24 — 979] 21 
P Sean g... „% 2 454 |+ 4| 10361 + 1.56 b 
ca ennon si -€ „ 24 53 — 12 2 880 i 319 1 = 
58 Tynemouth .. «.| p 21 247 | + 45 12948 + 1718) 80, 8 
8 eston · super Mare. „ 22 4 — 115.288 — | 2?| — 
= Wolverhampton Dist. „ 24 $184 | 8.852 + 6,745; 100 | X 
4 Central London Railway Nov. 1 "7,156 | 4526 117,065 + 10,062 6 | 6 
$ City and 8. London Ry. „ 2 3.2 |4+1,173| 52,941 | + 18,275 B 4 
Doncaster Co B. .. — — — — — b " 
9 Dover Corporation wo 20 |+ 19,819 1 63| 3 6 
€ Dublin United Trys. Oot. 31 4,478 | +175 88.700 + 1.1 6 4 
g East Ham Trauways . Nov. 1 455 | «110! 9,43 + 1,686) 6 "ny 
8 Glasgow Corp. Try. ,, 1 12.70 | — 435 | 969,421 | — 12,65 | 57} 61 

Liverpool Overhead Ry. „„ 2 | 1,627 | 4 G2: B, 988 — 907 êl = 
*  Newoastle Corp EN » 1| 9,004 — — — 85 E 

Sunderland Corp. rys.| ,, 6 | 1,0000 | + 87 | 87,687 | + 2,099 | 178 | 


fü 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


NOTES ON THE TESTING OF TRAMWAY MOTORS, AND 
AN INVESTIGATION INTO THEIR CHARACTERISTIC 
PROPERTIES. 


By MicHaEL B. FrELD, Member, A. M. Inst. C E. 
(Paper re^d at Glasgow, May 13th, 1902.) 


(Continued from page 760.) 


To obtain the correct temperatures at the end of the heat run the 
author bas found it best to employ bent thermometers, as shown in 
fig. 8. Two holes are drilled through the motor case, through one 
of which a thermometer can, immdiately after the test is finished, be 


dropped down on to the surface of the armature. The balb of the 
thermometer is protected by a cork hood to thermally insulate it. 
The second thermometer is packed into a pocket formed in the side 
of the field coil so that its bulb is lying up against the winding, as 
shown in fig. 8. 

With this arrangement the two thermometers are gradually rising 
towards their final temperature throughout the test, upon the con- 
clusion of which no time need be lost in bringing T down on to the 
surface of the armature. A short interval of time must, however, 
elapse before the final temperature can be recorded, especially if a 
cold thermometer be laid upon the commutator to determine the 
rise of temperature of the same. 

If, however, time readings be taken from the finish of the test 
until the maximum temperatures are recorded, and then for an 
equal length of time further (during which the motors are cooling), 
a correction for the cooling-off during the first interval can readily 
be arrived at. 

If the motora have to be opened up before the thermometers can 
be applied to the surfaces it will be found that usually 15 minutes 
elapse, and often a conriderably longer period, before the final 
temperatures are recorded, during which time the motors will have 
cooled to a considerable extent. 

In making tbis test care should be taken that there is no excessive 
pressure between brushes and commutator, also that there is no 
sparking which can be avoided—that is, which is not inherent in 
the motor, e.g., such as due to unfair vibration of the frame; for an 
abnormal commutator temperature will naturally heat the air inside 
the motor case to a greater extent, and cause both armature and 
tield coils to show a higher final temperature than otherwise.* 

By making a series of such tests at different current inputs, in 
each case allowing the test to continue till 75° C. rise is reached 
at some part of the motor, the thermal characteristic can be 
obtained. It often happens that at the upper part of the curve 
the temperature is governed by the armature, and at the lower 
part by the field coil. As an example, fig. 9 shows the thermal 
characteristic for the well-known, though somewhat old-fashioned, 
G.E. 58 motor. ~ i 

Before removing the motors from the testing frame, it will be 
found a good plan to try them for flashing by connecting them up 
to a rheostatic brake controller, running ‘them at a high speed, 
and then applying the brake (i. e., short-circuitiug the motors after 
reversing the field connections, under which circumstances they 
act as generators, generating current in the closed circuit.) A 
comparison of different motors from this point of view is of great 
im portance. . 


* The following figures are interesting as bearing on the subject. 
The same motor was tested twice at exactly the same load. In the 
first case the brushes were sparking badly and the friction was 
excessive. The increased rise of temperature at all parts could 
therefore only bave been due to the great temperature rise of the 
commutator. 

Test I. One hour's run :— 

Final temperature of armature c8°C. Rise 49° C. 
field coils 40 C. „ 517 C. 
commutator 111°C. „ 92°C. 
atmosphere 19" C. 


"n ” 
n 97 
5 ” 
Test II. Same motor, same load, one hour’s run. 


Final temperature of armature 68" C. Rise 48° C. 
field coils 675*0. „ 475°C. 
commutator 63˙ C0. „ 43°C. 
atmosphere 207 C. 


ehh . ————— — — 
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In carrying out this test an interesting phenomenon will be 
noticed, viz., that if the brake be suddenly applied to the motors, 
while running at a high speed, they will quickly stop, and then ran 
round ia the reverse direction for a few revolutions. The reason 
of this, most probably, is that, owing to the large self-induction 


[ | eln 


Fia. 9. 


and smell resistance of the short-circuited motors, the current 
generated has not died away by the time the motors have been 
brought to a standstill. This current still circulates, then, round 
the circuit as if supplied from an outside source, and the field 
magnets being reversed, the direction of rotation is reversed. 
There is, however, no further tendency to reversal of rotation, for 
the motors running in the reversed direction will not at any speed 
whatever generate current as generators unless their fields be 
again reversed. 

Before leaving the subject of rheostatic braking the following 
considerations will be found of interest and importance :— 

The E M.F. generated in the armature of the motor workiog as a 
generator will be proportional to the speed » multiplied by some 
function of the current representing magnetic flux. We have in 
fact :— 


| n c 
v = CR = nf (o) or 1 = jc) = e(o). 
Now, from the volt-ampere characteristic, which is easily con- 
structed for apy given speed from the figures tabulated, it is a simple 


matter to obtain the value of = corresponding to any current 


strength. l l 
Fig. 10 shows the volt-ampere characteristic for motor P, and the 


ampere — * eurve for two motors connected in parallel as in 


fig. 11. (See note 2 at end.) | 
It is to be noted that when the motors are being supplied with 
power from an external source the tractive effort at the tread of 
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the wheel represents a smaller turning moment than that exercised 
on the armature (by the mutual action of field and armature current) 
multiplied by the gear ratio, by an amount depending on the iron 
and gear losses. When, however, the motors are short-circuited 
and acting as brakes the torque exerted by the rail on the car wheel 
must be greater than the retarding torque on the armature multi- 
plied by the gear ratio, by approximately the same amount. 

This means that a larger current can be put through the motora 
when supplying them with power, without skidding the wheels, 


than can circulate when the motors are themselves generating 
current to brake the car. 


Fia. 11. 


We may look at this matter in the following light :— 
Referring to figs. 11 and 12, we have y; + m + 73 = 1; 
also vo = input into motor 
Hence vom = output 
vC7, = gear, friction, and iron loss 
VC7, = C?B (B being resistance of motor). 
If n = actual s 
v = the theoretical speed, t.e., if R were zero 
T = actual torque at tread of wheel, motor being supplied with 
a current c 
T = theoretical torque, i.e., if gear, iron, &c , loss were zero. 


Then the speed efficiency or 2 = 1— 75 


m Tis 
and lost speed or (v —n)= 1—73'" 
tt 3 77 T SER m 
also the e e * 
and lost torque or 7 — T = uh 


Hence 
Retarding force at tread when 
generating current o m + 28. 
Tractive effort at tread when receiving ' 
current c as motor 


Fic. 12. 


Taking this into consideration, the retarding force at the tread of 
the wheel has been shown also in fig. 10 as a function of =, Now, 


we may take the adhesive force of a tramcar under different condi- 
tions as follows :— 


Greary rail ... . 8—10 per cent. of dead weight. 


Wet rail sae 15 ji T 
Dry and clean ve 20 T » 
Gritty Sea sah 25 i n 
Banded ; 30 


57 n 


We will further take the resistance of each motor at 96 ohm, and 
the external resistance on the different notches of the controller at 
9:3, 7, 31, 1'1 and 0 ohms, respectively, i.e., 


Notch 1.—Total resistance in circuit = 9°78 ohms. 
2. = 7°48 


” » » n T T » 
» 9. n » T = 308 „ 
n 4. 77 n : n = 1:08 » 
„ 5. " ” » = 48 „ 


Referring to fig. 10, we see that with a 12-ton four-wheel car, pre 
vided with one motor on each axle, travelling 19°5 miles pet hogy, 
with the controller on the first notch the retarding effort pet pals 
of wheels will be 2,000 lba., —i.s., the wheels will be on the poist 
of slipping on a wet rail. Now let the retarding effort fall to 1,040 


we, then — = 149—i0, n = 14 miles per hour, Suppose M 


controller is then moved on to the second notch, retarding force " 
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1,800 lbs. The speed falls to, say, 8'5 miles per hour before pro- 


ceeding to the third notch, and so on, thus: 


Retarding force 
falls from Speed from 
Notch 1 "T 2,00) to 1,040 19:5 to 14:0 
„ 2 T 1,800 „ 650 140 „ 8˙5 
„ 3 .. 2,760 „ 500 8'5 , 3°75 
„ 4 shes „ 2,800 „ 800 3°75 , 29 
Hand brake applied. 


On a good gritty rail there would probably be no slipping of the 
wheels, but on a wet rail there would probably be slipping fora 
caia first coming on to the third and fourth notches. 

ote 3. 

Ci will be at once recognised that the curves shown iu fig. 10 are 
most useful in helping us to estimate the heating effect on the motors 
and resistance, due to coasting down long grades with the rheostatic 
brake on, and are further applicable in all cases where this type of 
brake is employed, such as for cranes, lifts, hoists, mining machinery, 


&c., &c. 
( To be continued.) 


METROPOLITAN ELECTRIC SUPPLY CO.’'S 


ARBITRATION. 


(Continued from page 763.) 


Mr. Edward Manville, M. I. E. E., of the firm of Messrs. Kincaid, 
Waller, Manville & Dawson, said he had acted as consulting engi- 
neer for a large number of local authorities and companies. He 
was the adviser at Southampton, Shrewsbury and Dover, where the 
local authorities purchased the electric undertakings. He had 
been through the description of the plant set out in Table I. He 
thought the units generally were much too small for the size of the 
undertaking, besides being inefficient, and, of course, half of that, 
the electrical end, had bad to be, or was to be, scrapped almost at 
once and replaced with good machines for generating continuous 
current. He thought it would be much more advisable to have 
scrapped the whole of the machines. It would have been a more 
efficient plan. A modern plant of about twice the eize of these 
units would have an efficiency of about 26 Ibs. of steam per kilowatt- 
hour—that was to say, very nearly half, and that was without con- 
densing. The boilers were not bad. They bad been hard worked, 
but were of a fairly efficient type. The feed pumps were of a 
wasteful character, and the general arrangements in connec- 
fion with them, such as the steam pipes leading to them being 
unlagged, and so on, led undoubtedly to a large proportional 
consumption of steam in that department. Part of the 
switchboard, at all events in Marylebone, would, of course, be of 
no use when District C was changed over, and would have to be 
discarded. Tt was an old type of switchboard—a plug board. 

In the result you chink it is an extravagant and rather expensive 


method of producing electricity ?— Yes; it is shown by comparison 


with other metropolitan stations, such, for instance, as the West- 
minster Company, whose cost per unit is 1 59d., and the St. James's 
aud Pall Mall Company, whose cost per unit is 1:37d., while the 
Manchester Square station costs, according to the paper prepared 
by the accountant, 2:17d. 

The Umpire: These are generating costs simply and not working 
expenses 7— Yes, 

Continuing, witness said the station at Rathbone Place was of an 
old type. It was still less efficient than the Mancbester Square 
tation. The units there were smaller than would be put in an 
exceedingly small provincial station erected to-day. The motor- 
generators in the Rathbone Place Station were in a most awkward 
and inconvenient position, and it seemed to him extraordinary that 
new plant such as that should have been installed under such very 
bad conditions. It could not fail to lead to less efficient working. 

The Umpire: As regards your criticiam of the plant, surely the 
whole practical question is whether the company in estimating the 
Profits they would make have estimated on the footing of 
having auch a plant or on the footing of having a more effective 
Plant. If they have estimated only on the footing of having this 
plant, we do not get any help at arriving at the value of the under- 
taking to them by these criticisms on the plant itself. 

Mr. Balfour Browne: He is only pointing out how we might have 
made our profits greater: We have calculated it on the defects. 

Witness said the profit calculated for the future, which was the 
main item, was only for a very small part, as he understood, namely, 
that which could be earned at the two stations as they existed at 
preent. The main portion of the profit would be that earned from 
the Willesden station. 

The Umpire: Is not the point witness ought to take the estimated 
profit—not the valuation of the plant? 

Witness, continuing, said he could not agree with the evidence 
put forward that the rubber-covered mains were in a condition 
Practically as good as new, because of acertain test made with them. 
In his opinion, that teat constituted no indication whatever of the 
condition of india-rubber-covered mains which had been in the 
ground for some time, and there was a great deal of general experi- 
ence showing that rubber-covered mains deteriorated very rapidly 
much more rapidly than the more modern systems. He had 
ezamined Table 3, which showed the past progress of the company. 
He thought that progress in the past had been stimulated by reduc- 
tions of price, as one would expect, and if equivalent progress was 
to be maintained in the future, it must be by future reductions of 


the same sort, and he also thought that the increase in the unite 
sold in 1898 pointed to the fact that the demands of big potential 
consumers, such as workshops and consumers of that sort, had pre- 
viously reached their maximum, thus leaving only the actual in- 
creas: which could be obtained from fresh consumers, who would be 
chiefly private consumers. He also thought it pointed to the fact 
that the company had reached a point when the least profitable 
section of consumers would form the majority of those connected 
in the fature. | 

Asked his opinion as to the estimated figure of 24,850,000 given 
for lighting in 1931, witness said he had never heard a more opti- 
mistic estimate. He was used to making optimistic estimater 
himself, but that surpassed anything he had; ever dreamed of. It 
represented 187 Board of Trade units per head of the population at 
present in Marylebone. 

Mr. Balfour Browne: Bnt this is in 1931. 

Lord Robert Cecil: Then it is likely to be smaller. It is de- 
creasing in Marylebone. | | 

Witness said he felt distinctly that assuming there was no com- 
petition in Marylebone, if the company were allowed to go on by 
itself the maximum for lighting purposes by 1931 would be 124 
millions. That was a very liberal estimate, but if there was a 
second company in Marylebone also endeavouring to get business, 
then the natural commercial stimulation which would be exercised 
by one or the other might increase the field a little bit beyond tnat. 
That was to say, it might possibly reach 15,000,000, only in that case 
it would be divided between two companies. It seemed to him that 
Marylebone was one of the districts of London which had the least 
possible prospects of a substantial power supply. 


At the sitting of the Arbitration on Wednesday, October 22nd, 
Mr. Arthur Wright continued his evidence, and was examined by 
Mr. A. B. Cane with regard to the estimates of the company with 
respect to provision for further plant. Witness expressed the 
opinion that if the company were right about their field, they had 
not made sufficient provision for further plant, and therefore their 
further capital expenditure would be greater than it had been 
admitted. In the table in 1903, the increase for lighting was put 
down as £673,000, and in 1904 it was £700,002, and no increase 
was made in those years to the kilowatts with which they started 
in 1902. 

Mr. Cane pointed out that 500 kw. was added iu each year, and 
that there was an increasing rate of increase, and no increase of 
capital. If they looked at the power columns, they would find 
that 100,000 units were added for 1903. 

Witness said the figures were 21,000 in 1902, 100,000 in 1903, and 
100,000 in 1904. f " 

Mr. Cane: Taking the load factor for power at 20 per cent., what 
amount of capital would have been required to deal with that ?— 
At £60 per 1,000 unite, £6,000 in 1903, and £6,000 for power in 
1904. ; 

Witness was then examined with respect to the severance tables, 
and said that he understood that the item “severing mid-London 
portion of Rathbone Place” was due to the practice of the company - 
supplying a good deal of mid-London from Rathbone Place. It 
Rathbone Place had been primarily devoted to Marylebone, the 
whole of the supply of Rathbone Place would have been required in 
Marylebone, and there would not have been any surplus supply 
capable of being taken by those mains to mid-London. . 

After considerable discussion between counsel, it was agreed that 
this question of severance might be left over for corsideration with 
& view to some arrangement being come to. 

Mr. Cane proceeded to examine the witness on the question of 
the items in the claim of the company in respect of trunk mains. 
Witness said he understood that one item was a claim for the lors 
of the trunk main between Amberley Road and mid-London, 
enabling mid-London—a little district in the east—to be supplied 
by alternating curreut. At the present moment he believed that 
Manchester Square station produced alternating current and helped 
Sardinia Street through its trunk main. Tbe Sardinia Street dis- 
trict was chiefiy continuous, excepting the small eastern portion 
which was still alternating. To that extent current could be sent 


- along the main from Manchester Square to this district in the East, 


and he believed a capacity of 250 Kw. was required for that. He 
believed that Manchester Square was not going to be an alternating 
station, and therefore it would cease to be of use for the aupply of 
that district. When it became continuous, the trunk main could not 
be used for conveying continuous current from Manchester Square 
to Sardinia Street, because it was too small a section. If they 
changed the current, Manches'er Square could be used for the little 
place is the East by & motor-generator taking continuous current, as 
tbey could do in Sardinia Street. But that was uueconomical, and 
it was difficult to imagine it would be necessary, because they had 
the alternating current from Willesden in Tower Street, which could 
supply all the requirements of this district by alternating current. 
With regard to the question of the 1,000-volt trunk mains in the 
Marylebone Road, witness said be assumed the company still had 
the right to lay trunk mains in the Marylebone Road to connect 
tbeir outside station, and if that was eo their claim disappeared. 

Mr. Moon asked if counsel suggested that the company should 
lay fresh mains, or on a certain construction that they were entitled 
to the mains they already had. 

Mr. Fletcher Moulton : You are entitled to continue them. 

Mr. Moon said there was a distinction. What Mr. Cane was 
putting to the witness was a suggestion that the company had the 
right to lay joint mains. If Mr. Cane meant lay new trunk mains, 
the company would require to be paid for the new trunk mains they 
were required to lay. If, on the other hand, Mr. Cane meant con- 
tinuing the mains they had at present, that was another matter. 
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Mr. Fletcher Moulton: That is all we mean. This claim is based 
on the idea that some of your existing maias will no longer be 
allowed to be used. 

Mr. Moon: Will vest in you; that is the question, whether they 
do or whether they do not. 

The Umpire said the matter had been stated before that if the 
existing connection could be maintained, then obvicusly the claim 
for the loss could not be made. What Mr. Moon called attention 
to was this, that it was one questiun to say whether the existing 
connection can be made, or whether the result of the Act of Parlia- 
ment would not be to vest in you that existing connection. It is 
quite another matter to say that notwithstanding the transfer of 
the Marylebone area, you would be entitled, if you wished to do so, 
to lay trank maine through Marylebone. 

Mr. Fletcher Moulton said that was so. 

The Umpire said the thing had not been argucd, and he did not 
express any opinion. The difficulty arose from the language of that 
part of the Act of Parliament which dealt with what vested in 
the local authority, which only excludes the extra high tension 
mains. 

Mr. Moon: Exactly. If we can retain these mains we do not 
want to claim compeasation for their being taken away. 

The Umpire: An earlier section speaks of having the right to 
maintain mains, if I remember rightly. 

Mr. Moon: If my learned friend will consent to this, that they 
will re-convey to us the trunk mains which connect those stations, 
then it is not necessary for us to make any claim in respect to this 
particular item. 

Mr. Fletcher Moulton said he must admit that Mr. Moon had put 
the matter very fairly, and he would undertake to consider it. 

In reply to further questions, witness said he considered that, 
within two years of the starting of the Borough Council’s own 
system, the company could be relieved from the obligation of 
supplying Marylebone from Willesden. Criticising the company's 
system generally, he thought it was somewbat a miscellaneous 
system, and that a great mistake had been made in not having one 
system for the whole of Marylebone. Had that been done, it 
would bave reduced superintending costs and general capital costa. 

Mr. Cane: And in considering that this business is to be worked 
on that system, do you consider that it can be described as a modern 
and efficient system? No; even the most modern districts, instead 
of being supplied by the higher voltage that most companies use, 
are now supplied by a very uneconomical supply pressure of 100-volt 
lamps, or 200 volts on the three-wire system, instead of 480 volts that 
other people use on continuous current. That means having 24 times 
as much capital to carry on the same business as you would have if 
you used modern pressure. Ad journed. i 


At the sitting on October 24th, Mr. Edward Manville was 
recalled, and his examination was continued by Lord Robt. Cecil, 
K.C. Witness said he had got out the figures for Sboreditch 
as regarded units sold both for light aud power, and he found that 
n the fifth year of their working— March of this year—the power 
units were 795,856, and the units sold for lighting 1,761,144. 
That was sold at an average price of 1:97d. 

The Umpire: Apparently, then, these figures would show tbat 
the circumstances of Bhoreditch are very different from what we 
should bave expected from those of Marylebone ?—Yes, they point 
to the fact that it is an industrial district. 

Lord Robt. Cecil: And for the purpose of power you had to go 
as low as something under 2d. per unit before you could sell any 
considerable quantity ?— Yes, 2d. and 14d. 

Continuing, Witness said he was of opinion that the demand for 
power in Shoreditch was much greater than it was everlikely to be 
in Marylebone, and as far as lighting was concerned, he should say 
that 12,500,000 units was the limit of the field for the company. 
That was takingthe most optimistic view, based on the figures given 
as to the population and houses in Marylebone. He should say 
that the capital cost per 1,000 units sold for extensions would be 
not less that £100, and that being so, he thought that 14 per cent. 
was the lowest figure that should be allowed for depreciation. He 
did not see how the company were going to produce current for 
power purposes low enough to attract custom even if there was 
any demand for power in Marylebone. In conjunction with Mr. 
Parsball, he liad prepared & valuation of the existing machinery, 
plant and mains of the company, and he arrived at a figure of 
£169,198 as compared with £180,000 arrived at by Mr. Wright. 
The losses the company would experience in working Willesden 
after they had lost the Marylebone load, would consist of loss of 
interest on capital invested, which would not be utilised when the 
maximum load was lower than it was at the present time owing to 
the taking away of the Marylebone area It was almost as cheap 
to run one engine at half load as at full load, and it was purely 
imaginative when the company added that element of loas. 

Cross-examined by Mr. Balfour Browne: I understand your 
criticism to be that the running of an engine at half load does not 
make much difference as compared with the running of the full 
load ?— Yes. 

Will you say that a station that is capable of producing you 
9,000 Kw., and is only worked to produce 750 Kw., is not a wasteful 
dn ?—It would be a wasteful station if you ran it as a 9,000-K w. 
station. 

Is it not a wasteful station if its machinery is capable of produci 
9,000 Kw., and you only work it to Sige 750 "n ?— Not if the 
major portion is shut down so as to leave 750 in use. 

Surely from a capital point of view ?—Yes, I admit that. 
Continuing, witness eaid that with reference to the Shoreditch 
output for power, he never suggested that the Council there were 
supplying it at a profit; it required the reduction of the prices 


they made to get such an output as they had got. He had given 
evidenceon several of the Parliamentary Committees considering the 
power Bills, including the Committee which considered the Cale. 
donian Power Bill. The need of getting the load factor was that it 
so much improved the work that they could produce at the low rate 
and with a 25 per cent. load factor in the Clyde Valley Electric 
Works they calculated to produce at 664d. That, however, was 
not with the London coal prices or the inconveniences and in- 
efficiences of the Metropolitan system. He would-certainly recom. 
mend that the turbo-alternators in the Metropolitan Co.'s system 
should be scrapped, if the company wished to economise. He wa 
afraid they could not use condensers, but they might have used 
larger units. 


Questioned as to the price at which the company could sell their 


units, Witness said that every decrease in price tended to increase 
the consumption. 

In re-examination by Mr. Fletcher Moulton, Witness said it was 
not enfe to make calculations for distant years based on the initial 
years of a company. 

Mr. H. F. Parshall, examined by Mr. Fletcher Moulton, K.C., 
said he had valued the plant of the company at great length, and 
had arrived at the figure of £169,000. He had seen the field of the 
company as estimated by the Borough Council at 12,500,000 units in 
1931. In his opinion that was a very fall estimate. He was accus- 
tomed to estimate what would be the probable demand for various 
commodities of this character. They could not, in the case of 
Marylebone, take it per capita, because the best part of 
Marylebone, or a considerable part of it, was in a shopping 
district where that would not be entirely reliable, but they could 
work it out from the number of tenements and deduct the class of 
people that they knew could not possibly come on the circuits—he 
meant the lower class of tenemente, where several people lived in 
one room—and, calculating the field in that way, they would not 
get above 12 millions. The tables put in by the company showed 
that the old customer was constantly increasing and getting to bss 
larger and larger customer, whereas the consumption per consumer 
was not increasing, showing that the remaining class of customer 
they were taking on was not such a good customer as those they had 
been taking on. That experience invariably occurred in connection 
with electric lighting or power. He agreed with the evidence that 
had been given as to the extremely limited use of electricity eitber 
for heating or cooking, or, in that district, for industrial purposes. 
No matter what the price was in Marylebone, he did not think 
there would ever be any considerable field for power there. ‘There 
were no industries to support any large consumption of power. 
Lifts were the worst class of customers they could ptt on their 


circuits. He had examined into the efticiency shown by the 


statistics put in by the company, and, according to. the agreed 
tables and the figures put in, Willesden had brought down the 
efficiency of the system as a whole. 

Just give me the figures ?—1898, according to the agreed tables, 
10,809,000 units were generated, 6,845,000 sold. That gave an 
efficiency of 68 per cent. In 1901 there were generated 19,000,000, 
and 11,122,000 sold. Of those, 5,000,000 were generated in the 
town stations, presumably at 63 per cent. Six millions of the sold 
units were generated at Willesden; 10,934,000 being generated, it 
brings the efticiency of the system from 63 per cent., as it was in 
1398, to 586 in 1901. That low efficiency was due to the loss of 
transmission and motor-generators. Lower efficiency meant a 
larger capital outlay per 1,000 units sold, and if they had to bare 
extra plaat, which was the cause of the low efficiency, that must be 
added to the capital. IIe did not think there was any justification 
for the calculation of future profits on the assumption that the cos 
would be 40 percent, or any fixed percentage, of the revenue. 
There was absolutely no relation between the cost of generation 
and the selling cost. Sometimes it was against them by coal > 
and various things, and it was not a correct way of examining busi- 
ness. They used to do it years ago, but they found that it got them 
into trouble. . f 

Cross-examined by Mr. Balfour Browne, the witness said he did 
not think that the economical system was to have an outside station 
such as Willesden. 


Mr. Frank Stokes, senior partner with Messrs. Richmond, Pin 
and Stokes, carrying on business at 49, Upper Baker Street, an 


secretary of the Marylebone Association for Improving Dwellings, 
examined by Lord Robert Cecil, gave evidence as to tte comparti- 
tively limited future field which existed in Marylebone for the 
supply of electricity either for power or lighting purposes. i 

Similar evidence was given by Mr. A. R. Rowden, of the firm 0 
May & Rowden, estate agents and surveyors, who said that bis 
experience was tbat the best premises were already to a very g 
extent supplied with electric light; by Mr. T. J. Bacon, d 
inspector for the Borough of Marylebone, and Mr. W. Manba’, 
surveyor. Adjourned. ` 


A further sitting took place at the Westminster Palace 1 
on Saturday, November Ist, when Mr. Wm. Marsball gave fa He 
evidence regarding the value of the company's siet, x ital 
valued the Manchester Square sito at £2,552, and gave the ho i 
value of the buildings on the site at £12,574. Questione! bting 
regard to his opinion as to the future field for electric Pn 
in the borough, he put in figures showing the result ot Le 
tions he had made as to the houses. Taking the strects aby 
there were the facilities in the way of mains for the 5 7 
to sopply, he arrived at the figure of 6,217 houses pis 7317 
supplied or open to be supplied with current, and that le 1198 
houses in the borough of such a character, that, in on ii 
they were never likely to be supplied with electric entre ie 

Mr. Balfour Browne taid the figures were not acc 
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summary he had was—houses supplied with current, 2,913; houses 
not supplied but open to be supplied, 3,306. 

By the Umpire : The figures came from the streets where the com- 
pany was already supplying. | 

Witness, continuing, said he formed his opinion as to the houses 
likely to be supplied by inspection. He thought he could tell 
pretty well whether a house would be supplied with electricity 
eventually. If he saw a house he could form an opinion as to 
whether they were likely to take current or not. He took it gene- 
rally that a house under £60 a year rental was not likely to take 
electric current. He assumed that all the customers the company 
were likely to get in the borough, they would get within the next 
seven years, and he gave the following estimate of increases in 
units supplied : In 1924, 500,000 unite; in 1905, 420,000, unite ; in 
1906. 303,000 units; in 1907, 260,000 units, and in 1908, 180,000 
units, makiog a total in the seven years of 2,940,000 units. He 
thought the installations would be about completed then, except, of 
course, in the case of new buildings built to take the place of old 
ones, and flats. He did not think they would build many more 
flate in the future, because they were rather a drug in the market 
now. Still he thought that 100,000 units per annum would auffice 
for future increase. 

Taking the increase at that rate, your estimate for the total sales 
in 1931 is what ?-—9,778,457 unita. 

Mr. Arthur Asbbridge, Fellow Royal Institute of British Archi- 
tecta, the deputy surveyor of Marylebone, expressed the opinion tbat 
the people who were requiring electric light in the southern half of 
the district had already got it toa very great extent. He did not 
think it would be adopted in medium-sized houses much, and not 
at all in dwellings for the working classes. He defined a medium- 
sized house as one of about £60 a year. His impression was that 
they had sufficient flats in Marylebone, aud the difficulty of letting 
them scemed to prove it. He did not think it at all likely that 
there would be more rebuilding in the borough than they had been 
having. He knew that Messrs. Waring were erecting premises 
which would occupy the site of 36 houses, and he had reason to 
believe that they would have their own installation.. Many of the 
large business places in Marylebone had their own installations. 
There had been a great increase of buildings for the working 
classes erected, but electric light would not be required for them. 
He believed that in the Lisson Grove district many houses for the 
working classes could be built. 

In cross-exsminstion, Witness said he believed that one firm 
with its own installation took part of its electricity from the com- 
pany. He had not heard that another had asked the company to 
put up their electricity as a stand-by and had been refused. He 
did not know that the Army and Navy Stores had a plant but were 
not using it, but were taking electricity from the St. James’s Co. 

Mr. Alfred Gordon Salamon, analytical and consulting chemist ; 
vice-President of the Institute of Chemistry ; and past-President of 
the Society of Chemical Industry, stated that he had given a great 
deal of attention to the manufacture of gas. In Marylebone for the 
year 1889 the consumption of gas for street lamps was 61,000,000, 
and for private consumers 1,141,000,000, a total of 1,202,000,000 
cub. ft. The use of the incandescent mantle for the enrichment of 
the illuminating power of gas had completely revolutionised gas as 
an illuminating agent. The introduction of that invention was 
dated about 1883, and the result of this and other inventions 
and improvements was that gas could be obtained very much 
more cheaply than was once the case. Examined on the compara- 
tive cost of electricity and gas, Witness said :—“ Taking gas at 
14 candles at 5 cub. ft. per hour—that is standard gas at 14 candles— 
that gives me 2,800 candle-hours per 1,000 cub. ft. of gas, and on the 
assumption that that is 2s. 6d. per 1,000, that is the number of 
candle-hours that I get for 2s. 6d. Now reckoning the mantle to 
give six times the efficiency, which it is proved to do, that 1,000 ft. 
of gas would give me 16,800 candle-hours for 2s. 6d. Now, 
I take one unit of electricity as equal to 250  candle- 
hours—I think that is admitted—therefore 16,800 candle- 
hours are equal to 67 units. I think you will find that is 
what it works out at, and if I take that at 5d. per unit, that costs 
268. 3d. as against 28. 6d.” Continuing, Witness said he had had a 
great deal of experience on the Continent, and believed that the 
incandescent gas is the preferred light. He thought the invention 
of the mantle had stemmed the tide of competition of the electric 
light. l 
Witness was asked by Mr. Sarjent how he accounted for the fact 
that there was an increase in the company’s business of 800,000 
units to 4,617,000 unite in 1901, and in reply eaid he did not know 
how to account for it. He did not know whether the incandescent 
mantle was in fall competition during the period, but unquestion- 


ably it was to-day.— Adjourned. 
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NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. THOMPSON & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 


inquiries should be addressed. 


and in means of 


22.760. ö j ramway and railway rails 
160. “Improvements in t y y S DET e 


bending such rails fcr tbe purpose of electrical connection." 
and H. M. Brawoop. October 20th. - 
22 TM. Improvement in dpparatus for controlling the supply of electricity 
by a combined lock switch aud plug applicable as a lack switch.“ E. LIDDLE 
and H. C. Warson. October 20th. l l , 
22,817. “Improvements in trolley heads for electric railways and tramways 
on the overhead system.” C. 8. SCHULTZ, October 20th. i 


22895. “Improvements in auotmatic switches for single-phase and poly- 
phase transformers." A. SCHLATTER. October 20th. (Complete.) 

29,827. ‘Improvements relating to incandescent electric lamps.” La 
SOCIETE ANONYME LA Lampe '" HoLLUB." (Date applied for under Patents 
Act, 1901, November 30th, 1901, being date of application in France. October 
Qutb. (Complete.) 

22,899. ‘Improvements in electro-pneumatic controlling systems for railway 
vehicles.” F. W. Le Tate. (G. Westinghouse.) October 20th. 

22,841. “Improvements in or relating to ed-indicators, applicable to 
electric tramcars and other vehioles, and to shafts and other rotating bodies.” 
A. H. WALTON. October 20th. 

99,853. '' Improvements in the manufacture or production of stop. butt hinges 
for silver and electro-plate ware and for other purposes." H. W. TAYLOR. 
October 21st. 

22,854. "Improvements in electric fuses.” W. B. DaLr. October 2st. 
(Complete.) 

22,956. Improved construction of incandescent electric lampholders. 
E. ScHULz. October 21st. . 

ae "Improved construction of electric switch." E. Bcnviz. Octobe 

8 . 

22964. Improvement: in switches for tramways.” H. Manne and F. W. 
ENGELs. October 21st. . 

29,011. ‘Improvements in and relating to telephone receivers." A. MARR, 
October 22nd. 

23,021. ‘Improvements in or connected with apparatus for electrically ignit- 
ing qun safety lamps." R. O. Best and Ackroyp & Best, LTD. October 
22nd. 


28.022. ''Improvements in or connected with apparatus for electrically ignit- 
ing miners' safety lamps." R.O. Best and ACKROYD & Best, LTD. October 
22nd 


23,045. “Improvements in electrical arc light." F. J. GeRaRD. October 22nd. 
28,047. "Improvements in the manufacture of tubular metallic telegrap 
and like poles and in machinery to be used in the said manufacture.” F.C. 

Gry. October 22nd. í P 

23,048. ''A winding device for cables to which movable electric apparatus is 
attached.” G. ACKERMANN and G. Enaisca. October 22nd. (Complete) 

23,068. “Improvements in systems of electric lighting.” H. LEITNER and 
R. N. Lucas. October 23rd. 

23,114. “Improvements in and relating to storage and other batteries.” J.T. 
NiBLETT. October 28rd. 

, 23,115. “ Improvements;in or relating to current or charge meters or 
indicators for use chiefly in connection with storage batteries.” J, T. NIBLETT. 
October 28rd. 

28,116. ‘ Improvements in or relating to current regulators for use in connec- 
tion with the charging of storage batteries and for other purposes.” J. T. 
NisLETT. October 28rd. 

28,184. “Improvements in and relating to the taking of the readings of gas 
and electricity meters and to similar purposes." G. G. BELL. October 28rd. 

93,151, “Battery installation for submarine boats." 8.Lakr. October 28rd. 

29,191. “Improvements in and connected with clips for electrical fases.” 
A. HANDLET, D. SHANKS and J. E. Hayes. October 24th. 

23,290. “Improvements relating to electrical connections or couplings.” 
F. Kivokr. October 24th. 

23,231. ‘Improvements in signal devices for telephone systems.“ E. P. 
Baird. October 24th. 

23,243. “ Improved insulating material for electrical purposes and processes 
for manufacturing the same." H. SErFTON-JoNrs, of the firm of W. P, Thomp- 
son & Co. (Isola Werke Actien Gesellschaft, Switzerland.) October 24th. 

23,955. “Improvements in apparatus for use in electric telegraphy or the 
like." C. M. JacoB8 and A. H. NicHOLS8ON. October 24th. 

23,957, “ An improvement in flexible metallic tubing for armouring insulated 
electrical conductors." , H. K. BowLEY. October 24th. 

28,262. ‘Improvements in or relating to the manufacture of carbons for arc 
lamps and the like.“ A. BLoNDEL. October 24th. 

23,278. “Improvements in electric conduits or insulators.” R. ILLEMANN. 

October Mth. 
, 28,279. “Improvements in and relating to the prevention of sparking on the 
interruption or variation of powerful electric currents." K. BinkrLAND. (Date 
applied for under Patents Act, 1901, October 24th, 1901, being date of application 
in Norway.) October 44th. (Complete.) 

28,288. "* Improvements in and relating to alternating current dynamo- 
clectric apparatus." G. WiNTER and F. EicHREnG, October 24th. 


PUBLISHED SPECIFICATIONS, 1900. 


Copies of any of these Specifications may be obtained of Messrs. W.P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). 


16,298. ‘‘Improvements in electric furnaces.” J. Imray. (Communioated.) 
Dated September 18th, 1900. 2 claims. 

16.299. Improved construction of electric switch." Dated 
September 13tb, 1900. 2 claims. | 

16,808. Improvements in switchboards applicable for electric call 
apparatus.” C. Shore and C. Heap. Dated September 13th, 1900. 2 claims. 


E. Schulz. 


. 16,829. ‘Improvements in or connected with electrical switches.” S. 8. 
Berry. Dated September 14th, 1900. 8 claims. 
16,889. ‘Improved apparatus for trimming commutators.” J. Phillips. 


Dated September 14th, 1400. 2 claims. 

16,408. ‘Improvements in the electrodes of electro-chemical accumulators,” 
J. Von der Poppenburg. Dated September 14th, 1900. 

16,415. Improved means for supporting electric lamps." W. G. Inglefield. 
Dated September 15th, 1100. 2claims. 

16,488. Improvements in portable electric batteries.“ M. E. Fuld. Dated 
September 15th, 1900. 4 claims. 

16,500. “An improved high voltage electric cut-out.” 
A.J. D. Krause. Dated September 17th, 1900. 2 claims. 


A. Eckstein and 


16,501. ‘‘Improvements in arc lamp suspension apparatus. applicable also to 
EM purposes.“ A. Eckstein and A. E. Apngold. Dated veptember 17th, 1900. 
claims. 


16,541. “Improvements in electric switching and metering apparatus." 


J.G. Lorrain. Dated September 17th, 1900. 11 claims. 

16,614. ‘Improvements in electricity meters." S. 7. de Ferranti. Dated 
September 18th, 1900. 3 claims. 

16,097. "Improvements in systems of electrical distribution." British 


Thomson-Houston Co. Dated September 19th, 1900. 6 cla:ms. 


16,698. ''Improvements in conduit ploughs for electric railways.“ British 
Thomson-Houston Co. Dated September 19th, 1900. 4 claims. 


16,700. “ Improvements in systems of electrical distribution." British 
Thomson-Houston Co. Dated September 19th, 1900. 5 claims. 
16,701. '"Improvements relating to electrically-operated pumps." British 


Thomson-Houston Co. Dated September 19th, 1900. 8 claims. 
16,702. Improvements in dynamo-electrio machines.“ British Thomson- 
Houston Co. Dated September 19th, 1900. 8 claims. pee 
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16,708. “Im roveme ts in controlling electric motors.” British Thomson- 
Houston Co. Dated September 19th, 1900. 8 cure -—— : 
E vement: for adjusting brush-h ders for electrio machines. 

Be et Thomson Houston Co. Dated September 19th, 1900. 10 claims. 

ES rovements relating to electro-magnetio switches used for elec- 
ido xin impr "British Thomson-Houston Co. Dated September 19th, 
1900. 8 claims. mE f — sa "-— 

. "Improvements in means for preven ing hunting of dynamo-electri¢ 
3 British e Houston Co: Dated September 19th, 1900. 
claims. 

16,798. “Improvements in underground corductors for e'ectric conductors." 
J. Zappe. Dated September 20th, 1900. 4 claims. 

16, 801. Process and apparatus for the electrolytic decomposition of alka- 
line salt solutions.” A. J. de Cunha. Dated Scptember 20th, 1900. 7 claims. 

16,865. ‘‘Improvemente in and relating to devices for carrying electric 
cables, wires, and the like.’ D. P. Regan. Dated S -ptember 22nd, 1900. 
1 claim. 

16,916. ‘Improvements in or connected with electro-magnets.” J. Wetter. 
Dated September 23nd, 1900. 2 claims. 

16,966. Improved electro-motor." A. E. fauer. Dated September 24th, 
1900. 8 claims. 

17,087. “Improvements in method of, and apparatus for, treating ores.” 
G. M. Westman. Dated September 25th, 1100. 13 claims. 

17,049. “Improvements in coin-operated electric meters.” F. Kraemer and 
E. Weber. Dated September 95th, 1900. 18 claims. 

17,110. “ An arrangement of connections for sets of electric glow lamps 1n 
series so as to maintain the circuit in case of the extinction of one or more of 
the lamps.” Siemens Bros. & Co. Dated September 26th, 1900. 

17,184. ‘Improvements in electric switches.” J. M. Hewitt and W. G. 
Rho es. Dated September 27th, 1900 

17,284. “Improved means for generating variable electramotive force." 
J. E. Miller. Dated September 28th, 1900. 

17,243. An improved process for rendering silver surfaces untarnishable.” 
L. Sterne and Cowper-Coles. Dated September 28th, 1900. 

17,250. "Improvements in life-guards for tramcars." W. T. Watson. Dated 
September 28th, 1900. 

17,289. ‘ Improvements relating to automatic electric switches.” A. H. 
Adams. Dated September 29th, 1900. 

17,293. ‘* Improved thermo-regulator, or thermostat.” R. Kann. Dated 
September 29th, 1900. j 

17,879. „ Improvements rclating to electric meters.” H.H. Lake. Dated 
October Ist, 1900. 

17,496. “Improvements in combined relays and repeaters.” E. C. Paramore. 
Dated October 2nd, 1900. 

171487. “Improvements in telegraphones.” E. C. Paramore. Dated 
October 2nd, 1900. 

17,467. “Improvements relating to telephone switchboards." H. T. Cedergren 
and O. Kahr. Dated October 2nd, 1900. 

17.455. ‘Process for making copper sulphates and other metallic sulphates.” 
H.J. U. Palas and F. A. J. Cotta. Dated October 2nd, 1900. 

]74t0. “Improvements in the manufacture of secondary battery plates." 
B. Kuettner. Dated October 2nd, 1900. 

17,496. "Improvements in and relating to cciling roses and terminals for 
electrical lamps and power instsllations." H. Hirst and H. Bevis. Dated 
October 2nd, 1900. l 

17,507. “Improvements relating to electric lanterns to be fixed on the top of 
posts." H. F. Proctor. Dated October 3rd, 1900. 

17,514. ‘Improvements in electric switches." E. W. Cowan and W. P. 
Hamlyn. Dated October 8rd, 1900. 

17.583. “Improvements in or relating to wheels and hubs containing their 
own motors.” J. Ledwinka. (Communicated.) Dated October 8rd, 1900. 

17,549. ‘Improvements in electrically operating s gnal bells and apparatus 
for that purpose." P. M. Jerrard. Dated October 8rd, 1900. 

17.649. “A new or iinproved instrument for measuring direct or alternating 
0 currents and potential differences.“ W. du B. Duddell. Dated October 

i , 

27,650. New or improved means for indicating the presence of & train or 
5 ic railway stations.” F. Butterworth and G. Bennett. Dated October 

th, 1900. 

17,670. “ A new or improved method of combining a telephone with a system 
of electric bells.“ H. Alexander and A. D. Hunter. Dated October 5th, 1900. 


17,675. “Improvements in systems of electrical distribution." C. I. Young. 
Dated October 5th, 1900. (Date applied for under Sec. 103 of Patents, &o., Act, 
1893, March 6th.) 

17.688. ‘Improvements in railway rail joints, applicable also to the 
switches.” P. Krause. Dated October bth, 1900. 

17,694. “Improvements in or relating to the attachment of arc lamps to their 
weather-hoods or supports." C. Oliver. Datcd October 5th, 1900. 

17,722. “Improvements in or in connection with electric light fittings." 
C. M. Stead. Dated October 6th, 1900. 

17,724. “Improvements in dynamo-electric generators." C. T. Batchelor. 
Dated October 6th, 1900. 

17,757. “Improvements in and relating to electrode plates.” W. P. 
Thompson. Dated October 6th, 1900. 

17,765. An improvement in connecting the glow bodies of incandescent 
electric lamps to the leading-in wires." P. Scharf. Dated October 6th, 1900. 


17,829. ‘‘ An improved device for measuring upward pressures, and particu- 
larly for enabling the trolley arms of electric tramcars and vehicles being set 
Stn, 1900 * certain upward pressure on the wire." J. Wilkinson. Dated October 
5 . in telephonic apparatus.“ C. Snore. and C. Heap. 
Poi rues à ee in or relating to electric meters." J. Ellis. Died 

18,000. *' Improvements connected with overhead trolley poles used in elec- 
trio traction.” W.E. Rowlende. Dated October 10th, 1900. 

Pc E Ho Ober n „ to switches for electric motors.“ 
55 a E in conduits for electric conductors." H. Tugby. Dated 
8 0 B in telephone systems." M. G. Kellgogg. Dated 
1 a Si cies u. 1900 relating to, thermo-electric generators.” A.J. 
see , IND. a oo 
1 1900 D Improved conduit for electric cables.” E. L. Kiss. Dated October 
CR E or n 
. 48.1 u, improvements in políphas alternating-ourrent transformers.” C. 
“ : ; 
like, Where the alas follow or meet one another”. R. C. Sayer. Balea October 
o, oa Een rte Bert e ta 


18,219. '' Method for the treatment 5 
Burry. Dated October 18th, 0. of disease and apparatus therefor.” J. 
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18,281. “Improvements in the control of electric motors, and similar devices 
from several different points, and in the means therefor.” H. W. Leonard 
Dated October 13th, 1900. 

18,982. "Improvements in the junction boxes for electric ‘cables and 
15 branch connections therefrom." J. A. Jeckell. Dated October i 

18,983. ‘Improvements in junction boxes suitable for conneoting high. 
tension conductors.” J. Hetherington. Dated October 18th, 1900. 

18,298. “Improvements in electric couplings.” C. B. Walker. Dated 
October 15th, 1900. 

18,347. “Switch apparatus for electrically-propelled vehicles." V. I. Feeny. 
(Allgemeine Elektrioitäts-Gesellschatt.) Dated October 16th, 1900. l 

18,857. “Improvements in and in apparatus for taping insulated conduc- 
tors" G. E. Heyl-Dia. Dated October 15th, 1900. 

18,997. ‘Improvements in the electrolytic decomposition of alkaline chlo- 
AEn uS in the apparatus employed therefor." J. D. Gilmour. Dated October 

th, 1900. 

18,481. ‘(Improvements in or connected with travelling ovens.” C. M. 
Byham. Dated October 16th, 1900. 

18,484. ‘Improvements in or relating to the feeding mechanism of aro 
lamps.” C. Oliver. Dated October 16th, 1900. 

18,451. “Circuit controller for electric street railway cars and other uses.” 
W.A. McCallum. Dated October 16th, 1900. 

18,618. ‘ Improvements in rectifiers for periodic electric currents." British 
Thomson-Houston Co. Dated October 18th, 1900. 

18,614. “Improvements in end play devices for rotary electrical machines.” 
British Thomson - Houston Co. (Communicated.) Dated October 18th, 1900. 

18,615. “Improvements in electro-magnetic b'ow-outs for electric cut-outs.” 
British Thomson-Houston Co. (Communicited.) Dated October 18th, 1900. 

18,616. ‘Improvements in electric controllers.” British Thomson-Houston 
Co. (Communieated.) Dated October 18th, 1990. 

18,817. ‘Improvements in high-potential electric-circuit breakers.” British 
Thomson-Houston Co. (Communicated.) Dated October 18th, 1900. 

18.618. Improvements in electrical indicating and measuring instruments.“ 
British Thomson-Houston Co. (Communicated.) Dated October 18th, 1900. 

18,645. “Improvements in electric furnaces.” A. Parker. Dated October 
18th, 1900. 

18,658. ‘Improvements in commutator brush holders." H. Bishop. Dated 
October 18th, 1900. 

18,658. A new or improved system of and apparatus selective electric 


signalling and operating mechanism at a distance." P. de Chimkevitch. Dated 
October 8th, 1900. 
18.712. Improvements in switches or points for suspension railways." W.P. 


Thompson. (Communicated.) Dated October 8th, 1900. 

18,757. “Improvements in safety devices for the trolley poles of electric 
cars." C. R. Bellamy, W. J. Turner and D. R. W. Hardman. Dated October 
20th. 1900. 

18,789. "Improvements in and relating to electricity meters.” F. L. Osten- 
husen. Dated October 20th, 1900. . 

18.790. “Improvements in and relating to brakes or regulators for measuring 
instruments.” F. L. Catenhausen. Dated October 20th, 1900. 

18,793. ‘Improvements in or relating to electric railways operated on the 
conduit system.” W. Chapman. Dated October 20th, 1900. 

18,794. "Improvements in insulators." W. Chapman. Dated October 
20tb, 1900. 

18.816. Apparatus for indicating phase and frequency relations in electric 
alternating current systems." C. L. Clarke. Dated October 22nd, 1900. 

18,820. *'Improvements in electric arc lamps." H. Bremer. Dated October 
22nd, 1900. 

18,855. ''Improvements in connection with electrically driving machine 
tools. or other mechanism." T. Humpage. Dated Ostober 220d, 1900. 

18.865. Improvements in apparatus for the production of electrical oscil- 
lations.” J. A. Fleming and Marconi's Wireless Telegraph Co. Dated October 
22nd, 1900. 

19,904. “Improvements in or relating to thermo-electric batteries." W.J. 
Crawford aud T. B. Turley. Dated October 23rd, 1900. 

18,914. “Electric meters." T. A. Edison. Dated October 28rd, 1900. 

18,921. “Improvements relating to electric furnaces.” G. Benedicks. Dated 
October 23rd. 1900. 

19,924. Improvements ia electric switches.“ W. H. Chippertleld. Dated 
October 23rd, 1900. 

18,967. "Improvements in electric incandescent lamps." R. B. Ransford. 
(A. W. Wallace.) Datcd October 28rd, 1900. 

19,026. “Obtaining chromic acid." C. Schneider. Dated October Hth, 1900. 

19.058. ‘Improvements in and connected with electric brake circuits and 
controllers for electric railway." F. C. Newell. Dated October 24th, 1900. 

19,071. ‘Improvements in and relating to an electrio generator with governing 
arrangements for ignition purposes on motor-oar engines or roger m and 
oil engines and o her purposes." F.T. Reid. Dated October 25th, 1900. 

19.072. ‘Improvements in electric accumulators.” G. B. Gibbs. Dated 
October 25th, 1900. 

19,009. “Improved electrodes for accumulators of electricity." J. Myres. 
Dated October 25th, 1900. 

19,151. ‘Improvements in trolley heads for overhead electric railways.” 
R. J. Urquhart acd H. Goodwin. Dated October 26th, 1900. 

19.183. “Improvements in and connected with electrical pushes and switches.” 
E. G. Harcourt. Dated October 26th, 1900. i 

19,218, “Improvements in dynamo-electric machines and motors and in 
means for regulating the same.” L. B. Atkinson. October 6th, 1900. 

19,220. ‘‘ Improvements in unions or connections for electric light pendants 
avd other fittings.” Hirst aud Collings. October 26th. 

( 19.263. “Improvements in rheostats." L. Kamm. Dated October 27th, 1900. 

19,280. “Improvements in electric arc lamps.” Jandus Arc Lamp and 
Electric Co. Dated October 27th, 1900. 

19.821. An improved process and means for the reproduction by electro- 
depositing of high relief and undercut designs.” G. Rosilier and Dellagnana and 
Co. Dated October 2.th, 1900. : 

19,871. “Improvements in switches for starting and stopping electric 
motors." E. Norris. Dated October 80th, 1900. 

19,8-3. “Improvements in and connected with electric arc lamps " FR 
Boardman. Dated October 80th, 1900. 

19,336. "Improvements in electric time switches." C. H. Offord and 8. 
Jevons. Dated October 30th, 1900. ; . 

19,898. ''Improvements in apparatus for electrically treatiag air gases and 
gaseous mixtures." R.J. Yarnold. Dated October 80th, 1 x 

19.894. “Improvements in lampholder switches for electric lighting. 
G. H. Chard. Dated October 80th, 1900. 

19,411. Improvements in and relating to apparatus for transmitting 
signals." J. W. Stover. Dated October 80th, 1900. " 

19,416. “Improvements relating to telephone call recorders.” H. D. Stron 
Dated October 80th, 1900. t 

19,425. ‘Improvements in and relating to electric coherers.” E. Duoretet. 
Dated October 80th, 1900. ber 

8 05 “ Improvements in electric aro lamps." C. Schuster. Dated Octo 

i » 


7 * 
19,451. "Improvements in and relating to electrical condensers. G. 
Mansbridge. ted October 80th, 1900. ber 
i 1900 * Improvements relating to aro lamps." G. E. Heyl- Dis. Novem 
$ . 
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THE POLDHU—PK SIGNALS. 


WIRELEss telegraphy stands before us to-day as an object 
both for pity and for anger. As an interesting development 
from academic principles, we greeted it willingly and warmly, 
but now that it has degenerated into a mockery of the fair 
repute of science, it is time, in the interest of the public, to call 


attention to the methods by which it is being misrepresented. 


In an article which we published 1n January last, under the 
heading 8, we reviewed so far as it was possible the 
history of the progress of wireless telegraphy, we enumerated 
the difficulties which appeared to us to stand in the way of 
its commercial success for long-distance work, and we tried 
to indicate the probabilities against the attainment of 
syntony. At the same time, we entered a protest against 
the beguiling announcements that from day to day appear in 
the Press and elsewhere, as to syntony being attained, and 
as to the efforts of the promoters in individualising their 
signals „being crowned with complete success." More- 
over, we mentioned the deterrent effect that storms would 
have upon all signals, and we gave specific instances of 
failure due to this cause. The electrical Press was practi- 
cally unanimous in warning those whose enthusiasm carried 
them farther than the facts would warrant. Now, the 
history of electrical progress certainly does not show that the 
electrical Press has retarded the development of any 
such growth as wireless telegraphy. Judged even on the 
commercial basis, it is clear that the interests of the elec- 
trical Press, in the long run, are best served by encouraging, 
and not by retarding, true progress. Why, then, was there 
so much opposition to the ways of the promoters of wireless 
telegraphy at. the beginning of the present year? The 
answer is, that in the minds of electrical experts at that time 
there was a strong suspicion that the public was being, 80 to 


speak, beguiled; that the alleged syntony did not exist; that 


the devices against the effects of storms were mythical;. and 
that long-distance practical telegraphy by such methods was 
too remote a probability to justify the public announcements 
made by the promoters. This suspicion was well expressed 
by Sir William Preece, when he said that the ways of the 
Wireless Telegraph Co. are “ mysterious and inscrutable.” 
The truth is that the announcements of that company were 
at that time attacked, and very strenuously attacked, by the 
technical Press. What efforts have the company made since 
that time to remove the stigma? Our readers have only to 
turn to the daily newspapers to see that they have closed 
their eyes and their ears to the protest; they have preferred 
rather to continue to make amazing announcements, Anyone 
who has followed the discussion that took place between Prof, 
S. P. Thompson and Sr. Marconi in the Saturday Review and 
in the Times, must confess to the ehakiness of the fabric 
upon which the alleged successful inventions depend; and 
anyone who reads Mr. Nevil Maskelyne's able article in the 
Electrician of lest week may estimate how the truth 
regarding experiments is modified for interviewers and 
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newspaper reports, Such a revelation seems to us to cll 
for an explanation on the part of the experts associated 
with the venture, whether they be responsible professors 
or members of Parliament. 


THE CONDUCTIVITY OF ELEC- 
TROLYTES. 


THE investigation of the conductivity of electrolytes has 
added considerably to our knowledge of molecular physics. 
Electrolytes are mostly liquids, d.e., in physical condition, 
they lie between gaseous and solid conductors, and when an 
electric current is passed through them, many curious phenc- 
mena arise which throw light on the nature of electric 
conduction in other bodies. The modern theory of electric 
conduction may be said to have been derived chiefly from a 
study of electrolytic conduction. According to modern 
views, electricity can only flow through a conductor when it 
is carried by a procession of moving electrons. In electro- 
lytes the electron is combined with an atom, the combination 
forming an ion. These ions are nascent atoms, or radicles, 
formed by dissociating molecules. Arrhenius has shown 
that this dissociation of the molecules of the electrolyte, 


without which electricity could not pass through it, is 


brought about by the action of the liquid in which it is 
dissolved. The more dilute the solution, the larger tke 
percentage of the diseociated molecules of electrolyte. 

The conductivity of an electrolyte will thus be propor- 
tional to the number of dissociated or ionised molecules, but 
it also depends on another factor, namely, the specd or 
mobility of the ions in the solvent. Both these factors of 
conductivity, as might be expected, are affected by change of 
temperature. 

Mr. Bousfield, K.C., and Dr. T. Martin Lowry have con- 
tributed an interestirg paper to the Proceedings of the 
Royal Society (Vol. lxxi., p. 42) on this question of the 
influence of temperature on the conductivity of electrolytic 


solutions, in which they bring forward a great deal of strong 


evidence to show that the conductivity of electrolytes does 
not, as has been generally supposed, continually increase as 
the temperature rises, but increases up to a certain maxi- 
mam value and then decreases. The conductivity of an 
electrolyte below its freezing point, z. e., in the solid condi- 
tion, and above its boiling point, i.e., in its gaseous con- 
dition, is usually very small compared with its conductivity 
in solution or in the liquid condition. What Messrs. 
Bousfield and Lowry have shown is that, starting from the 
solid condition and gradually increasing the temperature, the 
conductivity increases from the solid conductivity (practic- 
ally zero) rises to a maximum and tken descends to the 
gaseous conductivity (again practically zero). 

The explanation given by the authors of this curious 
phenomenon is that the ionising power of the solvent 
decreages as the temperature rises, while the mobility of the 
ions at the same time increases. This may be more clearly 
understood if we imagine the processions of ions carrying 
electricity between the electrodes, to be railway trains carry- 
ing goods between two stations. At the lower temperature 
limit of zero conductivity, we may imagine that we have 
a very large number of loaded trains on the line, bat as 


} 


their speed is zerc, no gocds are transported between tbe two 
stations. As the temperature rises, the number of trains is 
reduced, but they begin to move with a speed which is 
greater the higher the temperature. At a certain tempera- 
ture, when the product of the speed by the number of trains 
is a maximum, the maximum quantity of goods per unit of 
time will betransported. As the temperature increases above 


this point, the number of trains is gradually reduced till it 


reaches zero, at which point the transport of goods again 
stops. At this point the electrolyte has reached the gaseous 
condition. | 
Conductivity never reaches an absolute zero either in 
solids or gases. There are always a few free ions left. It 
has recently been shown that these free ions -play an indis- 
peneable part in the conduction of ekctricity in gases. It is 
by the shock of these free ions prepelled by the potential 
gradient that sufficient molecules are dissociated in gases to 
allow electricity to pass. This ionic shock evidently takes 
the place of the ionising power of the solvent in the liquid 
electrolyte, and may account for the asymptotic character of 
the Bousfield and Lowry curve at the high temperature end. 


(esr re re PETTITT) 
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Desiri Mr. W. C. Kern contributes what we 
Steam may most appropriately term a homily to 

Power Plants. the pages of the Sireet Railway Journal. 
He regards the usual power station as a more or less 
fortuitous concatenation of engineering atoms brought 
together with very little design or study. 

The sense of proportion is singularly lacking in the 
designs of power stations as carricd out in practice, and 
there is far too much neglect of the commercial and financial 
side among engineers, who, thinks the author, ought to enter 
fully into such points, and not suffer schemes to proceed, 
which must inevitably cause loss of capital. A well-known 
English engineer who saw in course of construction a Boston 
(U.S.) station with the then usual accompaniment of belts and 
jackshafts, remarked that in England the plant would be 
obsolete before it was run, but he was assured that it 
represented finality, and it was then the third plant installed 
at that particular station. Needless to say, it has gone to 
the scrap heap also. This thoughtless method of design 
without study cf the best developments abroad may explain 
why the average of American electrical stock stands at 
25 per cent. depreciation, whereas our own better considered 
plants stand fully as much appreciated in value. 

Instances are given of bad design, and a cate cited of a 
reduction in cost of £10,000 by a few hours of work on 
the part of an engineer of ability. Excessive cost i$ à 
common fault, which has at its basis usually one of two 
thinge, namely. a disinclination to keep down the cost, on 
which the engincer’s commission is to be earned, or an 
absolute ignorance of the subject, which shelters itself 
behind a determination to have things big enough—e 
fatal thing for working economy. It would almost appear 


as though the lump sum method were the better way of. 


paying for designs. | 

The author writes that “to have been ordered is no excuse 
for transgressing good business principles without direct and 
explicit remonstrance.” An engineer ought to do more than 
suggest or imply his difference of opinion, should he detect 
commercial defects in an undertaking entrusted to him. 
But how little thanks a man may receive if he does point out 
faults! We have known an engineer's fees to be refused because 
whereas he was engaged to carry out work on certain lines, 
these lines were changed by his advice, and he was held not 
entitled to receive payment because he had not stuck to the 
original lines, which were commercially wrong. i 
truth is that promoters by no means always desire the 
whole truth after they are committed to a scheme. They 
would prefer not to be enlightened until the public have 
come in. : | 
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Power plant design, says the author, often consists merely 
of selecting apparatus, and many plants with the best 


apparatus money can buy are operatively bad and will not . 


bear an engineering analysis. Apart from mere design, the 
engineer must deal with ways and means and the proper 
delivery of parts at the best time. To have boilers come 
along when the road to an unfinished boiler house is 
blocked by cars that will not be run for months is by no 
means an exaggerated illustration. 


Mn. F. C. PERKINS, that very regular con- 

The im tributor to most American electrical publi- 
for Electrical Con- cations, contributes to a recent issue of the 
ductors. 
subject, which is marked by the usual American ignorance of, 
or indifference to, facts and figures emanating from this side of 
the Atlantic. After stating that the American inventor, 
C. M. Hall, is to be regarded as the founder of the industry, 
and thus ignoring the claims of the French inventor 
Heroult, and those who assisted in the development of the 


industry at Froges and Neuhausen, the author gives details 
of the power and furnace houses at Shawinigan Falls in 


: Canada, where the Pittsburg Reduction Company have 


erected a new works. 

The manufacture of aluminium has already been com- 
menced here, and the author evidently looks for a rapid 
development of the industry in Canada by creation of an 
export trade to Europe. Whether the European producers 
of aluminium will acquiesce in this arrangement remains to 
be seen, but it would only be reasonable on their part 
to demand an equal right of free entry for their products 
into America. The author having, in his own mind, pro- 
vided the world with aluminium, produced solely by an 
American process in American works, next discusses the 
chemical and physical characteristics of the metal with equal 
indifference to the rather damaging investigations on this 
subject made in Europe. The usual text-book statements are 
repeated as regards the action of damp air and chemicals on 
aluminium, although it is now fully proved that these apply 
only to the chemically pure metal, and that they are quite in- 
accurate when applied to the aluminium found in commerce. 
The author’s remarks on the remarkable uniformity of the 
chemical and physical characteristics of commercial alumi- 
nium are likewise unreliable — since most of the failures 
to apply aluminium with success to electrical work, have 
arisen from marked variations in its composition. 
The author’s advice to use only the purest aluminium 
obtainable, for short - distance transmission, and to use 
aluminium alloys containing 1 per cent. or 2 per cent. 
of foreign metals, for long-distance work, is also not in 


harmony with the latest researches on this subject. 


These have proved that it is a mistake to attempt to 
increase the tensile strength in this way, since the gain 
in the latter is purchased at the cost of the durability of the 
Wire on exposure. The best practice is now believed to be, to 
use only the very purest (commercially) brands of aluminium 
for overhead wires, and to overcome the special difficulties 
caused by want of uniformity and low tensile strength, by the 
use of cables composed of several stranded wires. The article 
closes with an admission that at the present relative prices of 
aluminium and copper, the displacement of the latter for 
overhead transmission work is unlikely to occur, and that a 
considerable reduction in the producing costs of aluminium 
will first be required. 


SINCE the article on tbis subject appear- 
ing on pp. 808 and 809 was in type, we 
learn from our Tunbridge Wells correspondent that the 
Town Council, at their meeting on 12th inst., decided to 
accept the proposed agreement with the National Telephone 
Company. A number of “indignation” meetings pro- 
testing against the agreement, and proposing the continuance 
of the competition, have been held since the mecting of the 
Council last week, but, as the Council finally decided the 
question by a large majority, it would seem that the decision 
represents the matured views of the ratepayers, as it 
undoubtedly does the best interests of the town. 


Municipal Telephony. 


. Zeils. f. Elektrochemie, an article on this 


WESTINGHOUSE STEAM TURBINES FOR 
THE RAPID TRANSIT SUBWAY” 


THE recent extraordinary development of lighting, railway 
and power enterprises in Greater New York has been pro- 
ductive of so many novel and interesting engineering features 
as to warrant the closest detailed study of the several great 
plants now under construction in the boroughs of Brooklyn 
and Manhattan. 

Perhaps the feature of greatest interest in these various 
power plants in point of novelty, if not of size, is the steam 
turbine installation now building for the Rapid Transit Sub- 
way Construction Co. for use in connection with the light- 
ing of the Rapid Transit Subway now under construction, 
the 47 underground stations scattered along the lines of 
route, and the immense power house at Fifty-ninth Street 
and North River. This installation aggregates 8,750 
KW. rated capacity, equally distributed among three 
independent units, which are illustrated in the diagram shown 
on the next page. ` The motive power is to be supplied 
by Westinghouse steam turbines which are direct connected, 


by means of flexible metallic couplings, to special three- 


phase revolving field generators supplying alternating current 
to the station bus-bars. 

The construction of both turbines and generators is 
unique, and a brief description of their more salient features 
is presented through the courtesy of the builders, the 
Westinghouse Machine Co., and of Westinghouse, Church, 
Kerr & Co., engineers, by whom the machinery is supplied. 
The most striking constructive feature in these machines 
is the separation of the high-pressure and low-pressure 
cylinders and the introduction between them of a 
reheater, an arrangement employed in all turbines above 
500 H.P. This arrangement provides for a centre-bearing 
between the high-pressure and low-pressure cylinders, thus 
reducing the distance between bearings and allowing the use 
of a much lighter shaft. 

One of the important considerations in both engine and 
turbine -work is the effect upon steam economy of entrained 
moisture. In the Westinghouse turbines this point has 
received well-merited consideration and resulted in the use of 
superheated steam wherever practicable. The excellence of 
the results derived therefrom has prompted the introduction 
in the larger machines of the reheater between high and 
low-pressure engines. a 

The turbine proper is of the multiple expansion parallel- 


flow type arranged, as above noted, in tandem compound. 


Steam entering at the throttle valve is passed through a 
strainer for removing all foreign matter, and thence throngh 


the poppet inlet valve, the period of admission being con- 


trolled as in former types by a sensitive fly-ball governor. 
The steam, after admission, expands through successive rows 
of alternate moving and stationary blades, forming the 
expansion stages of high-pressure as well as low-pressure 
cylinders. At a considerably reduced pressure and cor- 
respondingly augmented velocity, the working fluid now 
enters the reheater where it comes in contact with the super- 
heating surface with the result that entrained moisture is 
entirely re-evaporated and the low-pressure cylinder is fur- 
nished with dry steam. A similar expansion takes place in 
the low-pressure cylinder with a subsequent reduction of 
pressure and increase of velocity, and the exhaust steam, 
entirely deprived of its available energy, escapes through the 
exhaust port situated, underneath the rear bearing of the 
low-pressure cylinder. As in former types, a by-pass is pro- 
vided, connecting high-pressure and low-pressure cylinders, 
by means of which the turbines will be enabled to carry 
continuously an overload of 50 per cent. with condenser, or 
full load without the aid of condensing apparatus, 

Connection will be provided between the generator shaft 
and the two parts of the turbine shaft by a special mechanical 
coupling. Provision for unconstrained alignment is further 
secured by the use of special bearings - - | 

The governor will be of the fly-ball type located at the 


extreme end of the turbine and driven by worm gearing from - 


the turbine shaft. It will be provided with a safety stop 
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which, in combination with an auxiliary valve, will auto- 
matically cut off the steam supply should the speed of the 
turbine exceed a predetermined limit. This step is adjust- 
able, and by its use any speed limit may be imposed upon 
the operation of the turbine equipment. A special governor 
attachment will enable the speed regulation of the turbine to 
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PLAN AND ELEVATION oF 1, 250-K w. TUBBO- GENERATOR. 


! be adjusted from 2 to 10 per cent. while running according 
| to the requirements of parallel operation, a feature of 
: - especial value in alternating current work. 
1 À continuous circulation of lubricating oil will be obtained 
by a small pump driven from the turbine shaft which 
communicates with an oil reservoir located in the bed- 
plate of the unit. 

The bed-plate will be of the heavily ribbed box type and 


tinuous machined surface fo: the mounting and aligning of 
turbines, generators, and journals. This bed-plate will rest 
upon a concrete foundation without the usual holding-down 
bolts, as necessary in reciprocating engine practice. 

A passageway extending throughout the entire length of 
the foundation is provided for the reception of the reheater, 
the shell of which extends only as far as the low-pressure 
cylinder. The remaining distance to the end of the founda- 
tion allows the removal and replacement of defective reheater 
| tubes if ever found necessary. | 
: The construction of the reheater is entirely similar to that 
| employed by the builders in their many types of vertical and 
| horizontal Corliss engines, and consists of a riveted boiler- 

plate shell 23 ft. in length and 3 ft. in diameter, provided 
with numerous longitudinal charcoal iron tubes expanded 


| built in two parts, which, when bolted together, form a con- . 
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into flanged steel tube sheete, which are riveted to the shell 
at a short distance from the ends, thus providing a chamber 
at each énd of the reheater for receiving and discharging the 
steam on the way from the high-pressure cylinder. This 
reheater is supplied with live steam from the boilers. 

A copper expansion coupling between reheater and low- 
pressure cylinder will prevent severe stresses due to unequal 
longitudinal expansion of reheater and turbine casing. 

For facilitating the starting of the turbine a small by- 
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pass around the throttle valve will permit the introduction 
of a small amount of live steam for warming up the cylinder 
walls and rotating parta. : 


r wq 


The approximate performance under regular operation is 


represented in the accompsnying curve skeet, which shows 
the general relation between load, steam consumption and 
guperheat. | 
Each of the generators will be a 1,250-kw. machine of the 
three-phase revolving field type, generating current directly 
at 11,000 volts. 
The armature or stationary part is constructed of annealed 
laminated iron punchings provided with numerous 


88 ventilating ducts and retained in position by dove- 


tailed extensions fitted into corresponding slots 
in the heavily ribbed cast-iron frames. The 
armature coils are wound, then cut and pushed 
/ into the partially closed slots and afterwards 

z- reconnected. The winding comprises several 
coils per phase per pole, thus securing low self- 
induction and a consequent improvement in 
inherent regulation. The unit will ran normally 
at 1,200 revolutions per minute, which, with 
six poles, will yield a frequency of 60 cycles per 
second. | 

The field or rotating part is built up of steel sections 
assembled at right angles to the shaft. These sections are 
separated for ventilating purposes and a strap copper winding 
is slipped over the poles thus formed, being retained in posi- 
tion by steel shoes or pole-pieces bolted to the plates form- 
ing the field. The winding is one layer deep, and is insu- 
lated between turns and at the top and bottom, where the 
coil is supported, by thoroughly baked insulation, the inside 
and outside being exposed to the air for the rapid dissipation 
of the heat generated in the winding. Thorough ventilation 
is provided throughout the field and armature. 

The generators were designed for good inherent regulation, 
which is favourable to successful parallel operation, and the 
efficiency will be high. Excitation current for the rotating 
fields will be furnished from the station exciter bus, which is 
to be supplied by two 300-Kw. exciters direct connected to 
Westinghouse marine-type,cross-compound engines. 

The three turbo-generator sets will be installed in the 
Rapid Transit power house at North River and Fifty-ninth 
Street, Manhattan, occupying the centre of the. present 
engine room. They will rest on steel and concrete founda- 
tions, built up from a solid-rock bed, and will be in line with 
the main generating units. The floor space occupied will be 
1,824 sq. ft. total, inclusive of 33-ft. passage ways, or 945 
aq. ft. net, which furnishes a comparative figure of 0'2 sq. ft. 
per electrical horse-power against *86 sq. ft. per indicated 
horse-power for three horizontal cross-compound Corliss 
engines of equal capacity, including generators. 

The generators will supply current to an 11,000-volt 
station bus, from which high-tension feeders will distribute 
power for lighting the subway, station and power house. At 
each of the 47 stations transformers will be located which 
will reduce the line pressure for use directly upon the lighting 
system. 

The utmost precaution will be taken for preserving a cou- 
tinuous lighting service. At the power house a bank of 
switches will enable the switchboard operator to throw the 
entire lighting system upon the 11,000-volt power bus, which 
operates at 25 cycles. For this reason 25-cycle transformers 
will be installéd in the subway. These will operate normally at 
60 cycles, but will be capable of running continuously upon 25 
cycles current without undue heat if necessary. An additional 
precaution will be taken by grouping the subway lamps in 
banks of five and providing throw-over switches at tbe 
various stations, which will enable the station attendant to 
throw that part of the system under his control upon the 
direct current 500-volt railway circuit. 


MUNICIPAL TELEPHONY. 


Wr were able to announce in our last issue that a proposal 
had been made to discontinue the telephonic competition at 
Tunbridge Wells. A statement was made to the Town 
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Council on the 5th inst., and the draft of the proposed 
agreement explained by the town clerk. From the full 
report of the meeting in the Tunbridge Wells Gazette of the 
5th inst., we learn that the negotiations commenced so long 
ago as August 13th last, when one of the Aldermen called 
upon the general manager of the Telephone Co. unofficially, 
to learn whether there would be any disposition on his part 
to discuss the situation with the town clerk, “ with a view 
to ascertaining whether any plan could be evolved which 
would result in stopping the waste at present going on.” 
This sensible substitute for Lord Rosebery's ‘* wayside inn," 
did succeed in evolving a plan, which is briefly as follows :— 
From November 22nd the telephonic business and plant of 
the Corporation shall be transferred to the National Co. ; 
the debt of £25,000 incurred by the Corporation repre- 
senting, from its issue price, a liability of £28,000, 
would be taken over by the National Co. and the 
ratepayers would be relieved of every possible charge in 
respect to instalments of principal and interest. At the 
present time the Corporation give an unlimiied service for 
£5 17s. 6d. The fnture rate for unlimited service would 
be £6. Mr. Cripps, the town clerk, stated that the £2 10s. 
rate and 1d. per call was not remunerative, and would, at 
some later date, have had to be altered. It would now be 
done away with altogether. The £3 10s. rate would be 
retained, but the 4d. per call increased to 1d. per call, with 
a minimum of 30s. per annum. Any person subscribing 
before March 25th next would be entitled to service under the 
rates above specified. All the Corporation telephone officials 
whose whole time was given to the Council would be taken 
over by the National Co. The latter company would pay 
to the Corporation 2s. 6d. per annum for each subscriber 
who had an unlimited service. 

The discussion following Mr. Cripps's statement showed 
that the competition had been in operation sufficiently long to 
demonstrate its disadvantage, but no definite statement was 
made as to the financial results of the Corporation enterprise, 
beyond the announcement that the cheapest rate of subscrip- 
tion was unremunerative, and the somewhat significant. 
statement of “a member of the Telephone Committee, and 
chairman of the Finance Committee,” that “he must 
unbesitatingly recommend the Council to adopt the agree- 
ment at once.” Other members were not prepared to act at 
once, and on a question of such importance, we think very 
reasonably, called for an adjournment for one week, which 
was agreed to. 

We note that our contemporary the Municipal Journal 
describes the proposed sale as a “startling proposal," the 
origin of which it does not pretend to understand, and con- 
cludes with the statement that “if the Tunbridge Wells 
Town Council takes this step at the bidding of the National 
Telephone Co. it will disgrace itself in the eyes of the muni- 
cipalities, and will inflict a great blow upon a movement 
which has for its object the deliverance of the public from 
one of the most abused and galling monopolies that has ever 
existed in this country.” There is in this statement a fair 
summary of the principles underlying some of the false, 
as distinct from the true, municipal spirit. The rate- 
payers of Tunbridge Wells are urged to continue a wasteful 
competition at their own expense and the inconvenience of 
their townsmen, because if the enterprise be discontinued 
they will be disgraced in the eyes of other munici- 
palities, and a blow will be inflicted on a movement 
Which miy have had a good object, but which is of 
80 technical a character as to require very careful con- 
sideration. The “movement” for the establishment of 
municipal telephones has been founded so much on abuse of 
a monopoly, that instead of careful consideration, munici- 
palities have been ever ready to absorb the most sanguine 
estimates, and to disregard the most capable and disinterested 
advice when it does not accord with their own views as to 
the desirability of competitive systems. The readiness to 
embark in enterprises of this kind naturally carries with it a 
preference for plausible explanations of criticism. "The letter 
of Lord-Provost Chisholm in the Times of October 24th 
has been landed as an able rejoinder to the articles on 


Municipal Socialism which have appeared in its columns. 


À e bave had occasion to refer from time to time to elec- 
rical matters in Glasgow, but will now only say that if the 
rest of the letter is not entitled to more consideration than 


that part devoted to telephones, Lord-Provost Chisholm’s 
laudation is cheaply earned. : 

On the most essential question of the value of the plant at 
the termination of the license, he argues that if the license is 
not renewed the Post Office will take over the Corporation 
system in its entirety, because it “is bound to take over such 
plaut as is suitable for its requirements at fair market value, 
and plant suited for it& requirements is defined in the license 
as plant which has been put in in accordance with the speci- 
fication annexed by the Post Office to the license.“ This is a 
statement of go definite a character that it may well mislead 
other! municipal authorities, but it is inaccurate unless the 
Glasgow license differs from the model license issued by the 
Post Office for municipal use. In this it is provided that so 
much of the plant shall be purchased “ as is suitable for the 
actual requirements at the date aforesaid [the termination 
of the license] of the telephone service of the Post Office 
within the licensed area.” The positive statement of 
Lord-Provost Chisholm*that the plant suited to its require- 
ments is the plant which it has approved, is simply an 
enlargement of the negative statement that * no plant sball 
in any case be considered suitable which has 
been brought into use without the sanction in writing of 
the Postmaster-General.“ 

Lord-Provost Chisholm preaches a comfortable doctrine by 
misquoting texts. It would be accurate to say that the plant 
of the Corporation may meet the requirements of the Post 
Office in 1913, but that equally it may not. As we had 
occasion to criticise adversely the system adopted by the 
Corporation some years before the Corporation contemplated 
embarking in tbeir enterprise, it may be assumed to be 
far from modern, and liable to replacement by the intro- 
duction of improvements by 1913. 

The situation of municipalities who have embarked on 
telephone undertakings is really far more serious than they 
suppose, and Tunbridge Wells will be exceedingly fortunate 
if it succeeds in getting out of its difficulty on such terms as 
those proposed. So far from being disgraced, it should be 
commended for having the moral courage to recognise mistakes 
and the business acumen to get cheaply out of them. The 
public service rendered by the Council by the discontinuance 
of its competition is not so apparent to the ardent muni- 
cipalist as it is to those who are really anxious for telephonic 
development. When it is seen that competition is a mis- 
taken policy, a great step forward will have been taken 
towards that final settlement which the telephone system so 
urgently requires. | 


SPECIAL-SHAPED MAGNET POLES, AND 
THE WAY THEY AFFECT COMMUTATION. 


By FRED. W. DAVIES. 


To one conversant with the theory and practice of dynamo 
designing, it is & comparatively simple matter—with the 
accumulated experience of the past to draw upon—to design 
a machine that shall be, to all intents and purposes, perfect 
as regards its commutation. The difficulty is that a machine 
designed with this ideal in view frequently turns out to be 
an expensive one to manufacture. Skill in designing is 
evidenced, not only by the satisfactory performance of a 
inachine, but also by the cheapness of its production. Given 
plenty of material (steel, iron, copper, insulation, &c.), it is 
not a difficult problem to design a sparkless machbine. 
Modern competition, however, demands not only that a 
machine shall be good; but also that it shall be constructed 
with the minimum of material and labour. To do this is 
not an easy matter; and herein lies tlie crux of the commu- 
tation problem, for the principal economy that can be 
effected in a dynamo is effected by employing a compara- 
tively large armature, having & large number of turns of 
wire on it, and a correspondingly weak field-magnet, The 
tendency with such a proportioning of a machine, is to 
sparking at the brushes. 

By suitably proportioning the parts of a machine, it is 
possible to combine sparkless running with a not excessive 
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cost of manufacture. Inventors, however, have not been 
satisfied with this, but have brought forward various devices 
for improving the commutation, and thus permitting the use 
of armatures with a large number of ampere-turns and com- 
paratively weak field-magnets, Many of the ideas brought 
forward for improving the commutating qualities of 
continuous-current machines refer to the shape of the 
magnet pole-pieces. It is proposed, therefore, to briefly 
review the principal “improvements” — beneficial or 
otherwise—which have been made in this direction ; and 
also to examine and consider the same, with a view to dis- 
covering in what way their adoption will influence the per- 


formance of a machine. 


The principal idea underlying the use of special-shaped 
pole-pieces is the improvement of the commutating 
properties of a machine. Once this result is attained, 


an economy can be effected in its manufacture by using 


a heavier armature winding and a lighter magnet winding. 
Bat it will not do to adopt these special devices indis- 
criminately. It is necessary that it shall be understood in 
what way they affect the commutation. No one of them 
offers a panacea for all the sparking troubles that may be 
encountered in a continuous-current machine. In order to 
design a sparkless machine, it is necessary to attend to several 
points. In the first place, the initial magnetic induction in 
the air gaps under the polar horns should be as high as pos- 
sible, so as to afford a good reversing field. Secondly, 
it is essential that the cross-magnetisation of the 
magnet  pole-pieces, brought about by the reaction 
of the armature on the field-magnet, should be mini- 
mised as far as possible; for this cross-magnetisaticn 
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results in a weakening of the reversing field. Thirdly, 
the field in which the armature revolves must be magnetic- 
ally rigid: in other words, the distortion of the magnetic 
feld at full load must be as small as possible. Fourthly, and 
lastly, the permissible sparkless movement of the brushes 
should be fairly large. All of the foregoing demands can be 
complied with either by ordinary designing, or by the alter- 
native method of using special-shaped pole-pieces for the 
magnet. This latter method of securing good commutation, 
only, will be deal& with herein. | 

The first point that presents itself for consideration is the 
magnetic induction in the air gaps under the polar horns. 
This, as already stated, should be as high as possible. A 
high magnetic induction in the air gaps may obviously be 
obtained by making them as small in area as possible; the 
way to do this is by reducing the polar arc—not, of course, 
by reducing the length of the pole-pieces, measured parallel 
to the shaft. The polar are must not, however, be reduced 
indefinitely, otherwise the brushes will require to be moved 
throngh an abnormally large angle as the load is put on ; and, 
if the armature be a toothed one, the induction in the teeth 
will be too high, thus causing the armature to heat unduly, 
owing to the hysteresis and eddy current, losses in the teeth. 
In this particular, as in many another in dynamo designing, 
there is a certain proportion which will give the best results. 
The angle to be embraced by each pole-piece is a matter that 
bas been decided by experience. It is usual to make it 
about 140? in a two-pole machine, about 68° in a four-pole 
machine, about 44? in a six-pole machine, and so on. 

Although the iuitial magnetic induction in the air-gaps 
may be high, yet, if there isa large number of ampere-turns on 
the armature, the latter will have a strong croge-magnetising 
effect, resulting in those polar horns which effect the reversal 


of the current in the coils “ short-circuited” by the brushes 
(namely, the “trailing” horns in a dynamo, and the 
“leading” horns in a motor) becoming partially demag- 
netised. Obviously, this cross-magnetisation may be 
prevented to some extent by increasing the reluctance of 
the path taken by the cross-magnetising flux. One way of 
increasing the reluctance is to have a slot of moderate width 
cast in the magnet cores and pole-pieces, as shown in fig. 1. 
Another plan, which may be used either independently of 
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the foregoing one, or in conjunction with it, is to make the 
pole-pieces of cast-iron. This metal has a lower per- 
meability than either cast-steel or wrought-iron, which are 
often uged for the magnet cores of dynamos and motors, 
The magnetic ficld in which the armature revolves should 
be rigid, and not easily distorted. When the field is not 


rigid magnetically, every slight fluctuation of the load 


requires an alteration in the position of the brushes, As it 
is impracticable to be constantly attending to the brushes, 
the outccme of such flexibility of the field is sparking st the 


brushes. Therefore, the field must, by some means, be made 


stiff. There are several ways of modifying the shape and 
general design of the pole-pieces so as to impart a stiffness to 
the field. One method of doing this is to bore out the 
pole-pieces so as to give a greater length of air-gap at the 
tips of the poles than in the middle; in other words, the 
pole-pieces are bored so as to be non-concentric with the 
armature (fig. 2). When this is done, the lines of force are 
densest at the middle of the pole-pieces, owing to the air-gaps 
being shorter at that part. Any distortion of the field results 
in the flux being dragged away from the middle of the pole- 
pieces ; and virtually results in the air-gaps being lengthened. 
Therefore, as lines of force always take the shortest path, 
a field with non-concentric poles does not become dis- 
torted to any great extent. Thus, rigidity of the field may, 
within certain limits, be attained in this way. Instead of 
boring out the pole-picces in the way shown in fig. 2, they 
may be bored out concentric with the armature in the usual 
way, and the tips planed off afterwards. (Sce fig. 3.) This 
amounts, magnetically, to the same ‘thing, and gives a 
similar result, ‘Ihe function of non-concentric poles is not, 
as is sometimes supposed, to prevent the weakening of the 
field under the polar horns by cross-magnetisation; fer, 
although it would appear at first sight that this weakening 
of the polar horns would be minimised by reason of the air- 
gaps being of greater length under the horns, yet it should 
be remembered that the initial magnetic induction under the 
polar horns is also less, for the same reason. Hence, non- 
concentric poles do not materially reduce the cross- 


magnetising effect of the armature, excepting in so far as t 


is reduced by reason of the increased average length of the 
air-gaps. 
Sometimes the polar horns of opposite polarity are bridged 
across with a web of metal of the same kind as the pole- pieces, 
and of comparatively small section, as shown in fig. 4. 
These bridges of metal afford a path of low reluctance to 
the lines of force; and, consequently, they and the 
adjoining portions of the pole-pieces are highly satu- 
rated. As a result of this, the field is not easily distorted. 
This device practically fulfils the same function as do 
non-concentric poles. It does not, however, increase the 
strength of the reversing field under the polar horns to 
partially “short circuit” the poles in this way; for, a8 ® 
well known, the magnetic flux in any part of its circuit 
varies directly as the magneto-motive force (depending upon 
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the number of ampere-turns on the magnet), and inversely 
as the reluctance. As neither the magneto-motive force 
in, nor the reluctance of, the air gap is affected by the 
bridging-over of the poles, it obviously makes no difference 
to the induction in the air gap to adopt this expedient. 
Sometimes the pole-pieces are of the ordinary pattern (bored 
out concentric with the armature), and afterwards bushed 
with a thin cylinder of iron or steel. This amounts, mag- 
netically, to the same thing as the device shown diagram- 
matically in fig. 4. 

Yet another form of pole-piece for securing a stiff field 
in dynamos is that depicted in fig. 5. The pole-tips, 
which are on one side of each pole only, point in the direction 
of rotation of the armature. In a motor, the pole-tips should, 
of course, point in the opposite direction. The field magnet 
is compound wound; and the windings are so calculated that 
these pole-tips are magnetically saturated at light load. As 
the load is switched on to the machine the series winding 
on the magnet comes into operation, with the result that the 
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polar horns not provided with special tips, and ander which 
commutation takes place, are strengthened ; whilst the tips, 
being already saturated, remain fairly constant in magnetism. 
In consequence of this action of the series winding on the 
“commutating” horns, the distortion of the field at full 
load, if not nil, is, at any rate, considerably less than it would 
otherwise be. : 

A strong field is always desirable; yet, if the field under 
the polar horns under which commutation takes place i8 too 
sharply defined, the neutral line on the commutator will also 
be sharply defined, and there will be a difficulty in setting 
the brushes so as to avoid sparking. To avoid this difficulty, 
each pole should have a fair amount of magnetic “ fringing,” 
as ibis termed. One way of obtaining the desired“ fringe " 
is to taper the poles in the manner shown in fig. 6. Or, the 
same result may be obtaincd by making the pole-pieces of 
circular section. 

Such are the principal ways in which the uis of the 
cores and pole-pieces of continuous-current machines has 
been modified in order to make sparkless commutation easier, 
and thus permit of a more economical design. The fact of 
special-shaped magnet poles being used to the extent they are, 
serves to show that they are of real value in the directions 
indicated. Whether or not it pays to design a machine on 
ordinary lines, or to resort to any of the previously mentioned 
devices in order to secure good commutation, is a question 
that i& best decided by each designer for himself; and one 
that lies outside the scope of this article. 


ELECTRO-METALLURGICAL PROBLEMS.—IV. 


By ALEC. A. BEADLE, A. I. E. E., F. C. S. 


| GOLD. 
GOLD occurs almost exclusively as native metal, generally 
containing silver, and sometimes platinum, rhodium, &c. It 
is found in workable quantities chiefly in veins of quartz and 
alluvial sand. The suriferous quartz frequently contains 
iron pyrites, mispickell, copper, lead and silver-bearing 
minerals and a vast variety of impurities. Gold also occurs 


in the ores worked for copper, lead, &c., in minute quantities, 
and is extracted, along with any silver, in the refining of 
those metals. These ores can, however, be divided into 
several classes, (1) those known as *'free-milling " ores, 
which, when finely crushed, give up the bulk of their gold 
when passed over amalgamated copper plates; (2) “ refrac- 
tory,” or those which will not yield to the above, but have 
to be brought into solution by cyaniding, chlorination, or by 
some other means; (3) “ alluvial,” or water-deposited dis- 
integrated gold-bearing rock, which usually gives up its 
metal by “ washing,” and (4) the only known mineral form 
of gold, “ telluride,” a compound of gold and tellurium 
roughly in the proportion of one to two by weight, and 
containing silver and various small proportions of copper, 
nickel, &c. Washing and amalgamation of free-milling 
and alluvial ores are both very simple and inexpensive 
matters, the only difficulty which electricity may be 
called upon to overcome being to prevent the mercury from 
oxidising, or “sickening,” as it is called, and this has been 
successfully accomplished by the Molloy process, in which 
the mercury is used as a cathode in dilute sodium sulphate, 
thus depositing into it a small amount of sodium, which 
keeps the surface bright. 

This idea of amalgamation at a mercury cethode has, 
however, been somewhat confounded with the chlorination 
of more refractory ores by the electro-chemist. In the latter 
process chlorine is allowed to percolate through the moist 
ore from which any sulphur has been roasted out, and thus 
in courte of time converts the gold into chloride, which, 
after dissolving out in water, is precipitated with ferrous 
sulpbate, sulphurous acid, or by charcoal. It is evident here 
that since these liquors, after extraction of the gold, are quite 
valueless, little or no advantage would accrue from an elec- 
trical method, these reducing agents being cheap and satis- 
factory. 

Numerous processes have been devised in which the ore is 
stirred in a solution of common salt and electrolysed, using 
a carbon anode and mercury cathode. This principle serves 
to some extent to act for both chloridis Eg and amalgamating, 
but does not perform either function efficiently ; the coarse 
gold, which would in ordinary amalgamation become caught, 
is obtained here also, and the fine and float gold is, to a 
large extent, chloridised and reduced voltaically into the 
mercury, but it seems an expensive way of performing two 
simple operations, and hitherto has not attained much prac- 
tical importance. 

None of the above electrolytic methods are entirely satis- 
factory, as they do not recover all the gold, neither are they 
applicable to rocks containing Iss than at least an ounce of 
gold per ton. The well-known cyanide process meets these 
requirements, however, and consists in treating the crushed 


ore with a very weak solution of potassium cyanide, which 


slowly dissolves the gold, and reducing the precious mctal 
from solution either by means of metallic zinc, or by elec- 
trolysis. | | 

It has been proved beyond question that cyanide of potas- 
sium dissolves gold by entering into a reaction with the 
dissolved oxygen, and thus many suggestions bave been 
made to combine an oxidising agent with the cyanide; with 
this object the author has experimented with ozonised air, 
but the effect is not strongly marked, ozone being destroyed 
by the cyanide. 

It is, however, only a matter of time to extract the whole 
gold contents by very weak solutions of cyanide, the strength 
of which in very poor ores may be much lower than is 
necessary to afterwards cause the precipitation of the gold on 
to the zinc. 

The reduction of the gold.and regeneration of the 
solution by electro-chemical means has attracted much 
attention ; in all cases the solution is caused to pass slowly 
between the electrodes, the gold being plated on to the 
cathode in the ordinary way. 

The first process of this kind is that of Siemens and 
Halske, who employ iron anodes and lead cathodes, cupelling 
the lead to obtain the bullion, Andreoli has proposed to 
peroxidise the lead plates so that the gold strips off, and to 
use iron cathodes ; gold sticks to iron, but when plunged into 
molten lead it is removed. Cowper-Coles proposes to use 
aluminium cathodes. 

The great advantage of electrical precipitation over zinc 
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is that it enables very mucb weaker solutions to be used, in 
fact, the strength is determined only by its power of dis- 
solving; this causes much less loss in cyanide, which is a 
great pecuniary saving. The electrical precipitation method 
has proved a practical success, and is rapidly gaining ground 
in South Africa and in New Zealand. 

Telluride ores are somewhat difficult to treat ; if they are 
roasted some of the gold is velatilised, and they are soluble 
only with great difficulty in solutions of potassium cyanide, so 
that they have to be smelted down or dissolved by a mineral 
acid. Tellurium has a small application, and a process 
which would recover it with the gold would be valuable. 
fy Much has been heard of the electrolytic extraction of gold 
from sea water, which, in certain localities, apparently dces 
contain traces of the metal, probably more in the neigh- 
bourhood of gold-bearing rivers and shores; it has also been 
proved to exist in minute quantity in certain sea plants and 
shells, together with silver and other metals. Processes for 
its economic extraction should, however, be given a wide 
berth, for in no part does it exist in nearly sufficient quantity 
to make its extraction possible; a careful test made by the 
author in a clear part of the English Channel pointed to 


there being certainly less than 0:0000003 per cent of gold, 


several thousand times too little to make its economic ex- 
traction possible, 
SILVER, 

In addition to its occurrence in nearly all the important 
lead minerals, silver is found combined as sulphide (Argen- 
tite), as various double sulphides of antimony (ruby, silver 
and stephanite) and arsenic (proustite), as chloride (horn 
silver), and as native metal. 

Silver easily gives up the elements with which it is com- 
bined, the oxide, for instance, is decomposed on heating, but 
the small amount of metal which is associated with quartz, 
copper, &c., to form an average ore makes its extraction 
more complex. | 

A very old and ingenious process for smelting such an 
ore containing up to 1 per cent. of silver sulphide has been 
in operation in Mexico. It is broken, band picked, finely 
crushed, placed in large shallow heaps with salt, cupric sul- 
phate and a certain proportion of mercury, and allowed to 
weather for some weeks, during which it is periodically 
stirred ; an amalgam is thus formed with the silver reduced 
from the resultant chloride, and this amalgam is then washed 
out. This has formed a basis of several amalgamation pro- 
cesses for free milling silver ores, the mixing and washing 
being performed in a mechanical amalgamator in hot water, 
thus saving loss in mercury. The amalgam is then distilled. 

The refractory ores containing arsenic and antimony 
sulphides are converted into silver chloride by roasting with 
salt, and subsequently the silver is reduced by iron or 
amalgamated direct. In Augustin’s process the silver 
chloride is dissolved out with brine and precipitated on 


to copper plates; or, in the Ziervogel process, sulphide of 


silver associated with sulphides of iron and copper is 
roasted, so as to convert the whole into sulphates, and is 
then heated in order to convert the iron and copper into 
oxides, leaving the silver as sulphate, which is dissolved out 
with water containing a little sulphuric acid, the silver being 
ultimutely deposited on to metallic copper. 

There are other processes in which the silver is dissolved 
in thiosulphate of soda and precipitated as sulphide, and 
various other modes of obtaining it in solution. 

Strangely, but very few electrical processes have been pro- 

d to take the place of these, although it wonld seem that 
the electrical precipitation of the silver from these solutions 
might offer several advantages, mainly on account of purity. 
The proposal to reduce sulphides of silver in the electric fuar- 
nace can only be applicable to extremely rich ores, which are 
generally smelted with correspondingly rich gold ores or 
residues where possible, to assist in the subsequent parting. 

This question of bullion refining and parting has, however, 
received some attention from the electro-metallurgist. Gold 
alloyed with at least three times ite weight of silver 
may be parted by dissolving in dilute nitric acid, 
and the same applies when the alloy is used 
as an anode, or the electrolyte, which may be much more 
dilute, may be nitrate of silver. Silver is deposited as a 
crystalline powder, which is collected and melted down, 
while the gold remains as an insoluble residue, resisting 


disintegration if the silver does not exceed three times the 
weight of the gold in the original alloy. Such is the 
Moebius process, wherein the alloy is cast into anode plates, 
the Borchers process differing in that the alloy is used as 
anode in a granulated form. If a small amount of copper 
be present, it accumulates in the electrolyte. If a large 
proportion is there, a copper nitrate solution is used, which 
dissolves both copper and silver ; this solution may then be 
treated for recovery of silver, and its copper deposited on the 
cathode. 

Fused electrolysis is in no way applicable to the winning 
of silver from the average silver ore, although the chloride 
is eminently suited to reduction in this way, and the produc- 
tion of this salt is nearly always the first step in the metal- 
lurgy of silver ; it is, as a rule, so finely disseminated through 
the bulk of the gangue that its collection for fusion be- 
comes a practical impossibility unless it is first dissolved ont 
in brine and subsequently evaporated, a proceeding which, 
needless to say, would be much too indirect and expensive. 


THE ETHICS OF CONTROVERSY. 


% A MAN convinced against his will, is of the same opinion 
still," and this is one of the characteristics of the controversy 
between the supporters and opponents of municipal trading 
in electricity supply. | 

A great writer, in his despair of any practical results 
from the agitation of contrary opinions, exclaimed: “ All 
controversies that can never end, had better perhaps never 
begin; but we know, as a correspondent of “an esteemed 
contemporary reminds ue, that One man's word is no 
man's word, justice needs that both be heard," and the only 
means of arriving at sound conclusions is to dispassionately 
deal with matters of controversy by a careful consideration 
of the principles involved, without reference to personal 
interests. f 

The meanest arguments are those which attribute selfish 
motives to either one side or the other; and the strongest 
evidence of a bad case is when resort is had to“ abusing 
plaintiff's attorney." 

We have before us two articles commenting upon our 
remarks of 17th ult. on ** Electric Lighting Returns—C m- 
pany v. Municipal," one in the issue of an “ esteemed con- 
temporary" and the other in a journal devoted to the 
advocacy of municipal trading, which comes to the sup- 
port of the other. j 

Eliminating the personal abuse which disſigmes these 
articles, the controversy turns upon the broad principles of 
socialism versus private enterprise, with which we have 
endeavoured to deal purely on its merits without calling the 
arguments of chose who differ from us * idiotic nonsense,” 
or assuming that becavse we differ from certain local 
authorities in the way they keep their electric lighting 
accounts that we therefore accuse them of being “liars.” We 
heartily disapprove of the Socialist principles of Mr. John 
Burrs, but we have never attributed to him dishonest 
motives, nor attempted by attacks on the individual to divert 
attention from the real questions in controversy. 

Neither party to the dispute will gain anything by basing 
its case upon the mis-statement of facts; the issue is clear 
enough, and to talk about declining to be corrupted by com- 
pany influences, and to have editorial policy directed by 
sources whose interests are served by trying to discredit 
municipal trading, is simply an attempt to avoid the main 
question by imputing bad motives to those who differ from 
them. We will deal with some matters of fact about which 
there should not be any difficulty. NE 

First, as to the audit of accounts, the Municipal Journal 
asserts that. the electricity accounts of companies are nol 
subject to audit by the Board of Trade, and that both 
classes of undertakings (local authorities and companies) are 
audited in the same way. | VW 

It is extraordinary that the organ of the municipalities 
should be unaware of the following provisions of the six 
section of the Electric Lighting (Clauses) Act, 1899, which 
we commend to the study of our contemporary, and all who 
are under the impression that no difference exists in the 
audit of company or municipal accounts, 
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6. The following provisions shall apply as to the audit of 
accounts where the undertakers are not a local authority = 

(1) The annual statement of jaccounts of the undertaking before 
being published as provided by Sec. 9 of the Electric Lighting Act, 
1882, shall be examined and audited by such competent and 
impartial person as the Board of Trade appoint, and the remunera- 
tion of the auditor shall be such as the Board of Trade direct, and 
that remuneration and all expenses incurred by him inor about the 
execution of his duties, to such an amount as the Board of Trade 
approve, shall be paid by the undertakers on demand, and shall be 
recoverable summarily as a civil debt. 

(2) The undertakers shall give to the auditor, his clerks and 
assistants, access to such of the books and documents relating to 
the undertaking as are necessary for the purposes of the audit, and 
shall when required furnish to him and them all vouchers and 
information requisite for that purpose, and shall afford to him and 
them all facilities for tbe proper execution of his and their duty. 


The fact of the form of accounts framed by the Board of 
Trade differing in the case of companies and local authorities 
in the essential particular of provision for depreciation, has 
been pointed out by us as creating some difficulty in com- 
paring accounts which are made out under different con- 
ditions ; and the Municipal Journal having scattered a little 
mud in the accusations of “ misleading statements and base 
insinuations against the honesty of municipal officials,” trots 
out the old fallacy that municipalities ** are obliged to pro- 
vide a sinking fund which is equivalent to- depreciation, 
which sinking fund, as regards provincial undertakings, 
wipes out the whole capital in 25 years.” 

Is the Municipal Journal aware of the fact that the 
sinking fund is only applicable to payment of the first cost 
of the buildings and plant, and that not a penny piece can 
be devoted to either repairs, maintenance or renewals ? 

Unless the surplus of the revenue account is sufficient to 
cover all these contingencies, including that unknown but 
very important item arising out of the antiquation of plant 
and systems of supply, it is obvious that fresh borrowings 
must be made for the purpose, and how then will the whole 
capital be wiped out in 25 years ? 

The Municipal Journal asserts that “there is no necessity 
for providing a depreciation fund,” but admits that some 
corporations are able to do so, and then adopts a tu quoque 
argument—another red herring across the path—and refers 
to the “criticisms of auditors of companies’ accounts ;” but 
what bas that to do with the question of municipal trading ? 
Two blacks will not make a white, and as to companies, there 
is all the difference in the world between doing as they like 
with their own and the administration of the ratepayers’ 
money by the municipalities. l 

But our contemporary should know that the local 
authorities’ accounts have met with severe comments at times 
from their own auditors, and as an instance, we advise him 
to ponder over the following remarks of the auditor of the 
Croydon Corporation's electric undertaking accounts, 
especially as he deals with the question of depreciation in £o 
drastic a manner, 


In his report on the borough electric accounts, he said :— 


Nothing has been charged against this department for the clerical 
and other work done at the Town Hall. A sum of £7,500 has been 
transferred from the debtor of the revenue account to the creditor 
of the general district rate account, £5,385 12s. 10d. being for 
interest and £2,114 7s. 2d. as a sinking fund. I would point out that 
these are arbitrary amounts. Further, I would bring before your 
notice that, while there is no legal necessity to charge against 
profits more than interest charges and sinking fund instalments, yet 
Ithink the burgesses should have brought before them most clearly 
that, in my opinion, the depreciation is very much greater than the 
amount of the sinking fund, and that if instead of the electric light- 
ing being a Corporation department, it had been a company having 
the privilege of borrowing money at, say, 3 per cent., the trading 
would, in my opinion, after writing off sufficient depreciation, show 
a heavy loss. WIN 

My remarks as to depreciation in respect of the electric lighting 
accounts apply to the tramway accounts also. 


Our “esteemed contemporary” contends in its article of . 


31st ult. that if repayment of capital is not depreciation, 
it would like to know what it is. Perhaps it will 
accept the report of the Croydon Corporation auditor as a 
guide, without for a moment suggesting that in his criticism 
of the accounts he i8 accusing the local authority of being 
liars, deliberately falsifying their accounts, so that the true 
position shall not be known. . "P 
The'discussion of the question of municipal trading in 
electricity undertakings appears to be opening the eyes of the 
ratepayers to the dangers of this development of socialistic 


principles. The recent letter of the Lord- Provost of Glasgow 
to the Times, which was pronounced as a crushing: blow to 
the opponents of municipal trading, has been followed with 
startling swiftness by the defeat of that worthy in his can- 
didature for re-election to the Corporation, by an enormous 
majority, proving that this great prophet hath honour, save 
in his own country; where those who wear the shoe and 
know how it pinches have made no uncertain pronounce- 
ment, 


CORRESPONDENCE. 


Students? Difficulties. 


With regard to the correspondence which has appeared in 
your columns regarding students’ difficulties and the train- 
ing of engineers, although I was unable to read all of it 
through lack of time, still what I have read has interested 
me greatly. 

As one who was unable to go “through the shops” in the 
present use of the term, and who also lacked the funds to go 
through a University course, perhaps I may be allowed to 
make a few remarks. In the first place, I may sympathise 
with “A Student" in regard to the lack of explanation 
given by teachers generally to their students. When a boy 
of about 12 years of age, the writer was set along with many 
others at the day school which he attended, to learn 
elementary mathematics without the necessity.of the subject 
being impressed on the class, the result being that each and 
all of us took our mathematics like a dose of medicine, to be 
forgotten as soon as we left the clase. And now, although 
having gained a good working knowledge of even “dz dy,” the 
writer feels the effects of that class, in certain nervousness 


when dealing with higher mathematics. Things like these 


have shown me the vast need there is for teachers explaining 
more of the why and the wherefore of the subject which 
they are endeavouring to teach their students. It is not 
sufficient to say ** You should learn this,” or * You must 
learn that,” but to explain that whether they finally become 
engineers or physicists, the subject being taught would be of 
use to them; to explain, for example, that even in crossing a 
street to reach a certain point, they can use their mathe- 
matics, either the definition of a straight line, or the fact 
that the hypotenuse of a right-angled triangle is shorter than 
the sum of the other two sides. 

To some, perhaps, these remarks may seem out of place, 
but what [ wish to insist on is this, that students should be 
taught to introduce their science into common life; not to 
leave it at home or at their college classes, but to keep it 
constantly beside them like some master key ready to un- 
lock each and every difficulty which presents itself in their 
workaday life; to understand that for every “effect” there 
must be a corresponding “cause,” and that unless their 
science is able to sift out that “cause” it is high time for 
them to look closer at their knowledge of it. 

As to the training of engineers, I agree with another 
student, who says that they are born, not made. When an 
apprentice, I worked beside à young man who had spent 
seven years in the shops and who could not, practically, fit 
a key on to a shaft, nor, theoretically, work out the horse- 
power from an indicator card. That young man was in 
deadly earnest to be an engineer both theoretically and prac- 
tically and could not, and his father finally paid either £300 
or £500, I forget which, to apprentice him to a large 
English engineering concern. What has become of him since 
I know not. 

However, to take the electrical engineer (I don’t mean 
the “ so-called," but the “real ”) as he stands to-day, what, 
is the best course for his training ? We cannot all be em- 
ployers, or managers, or even foremen, but we can all be 


. workmen, and any engineer worthy of the name, let him be 


mechanical, electrical, or any other, should pride himself in 
the fact that he is first of all «e workman. Therefore, 
wherein lies the sense of taking first a college course? From 
my personalexperience of those who have gone through a 
college course and then gone to the workshop, I must say 
that, with very few exceptions, they have been so con- 


foundedly “stuck up” by their superior intelligence, that 
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the average workman, and even the foreman, took a 
malicious delight in treating them not to a thorough prac- 
tical training, but to a more or less extended course of 
practical joking. Accordingly, let them start off in the 
workshop, and at the same time study either at evening 
classes, if such can be obtained, or, if not, at home from 
books, and, in difficulty, ask an explanation from the fore- 
man or manager, who must be very gruff indeed if he refuses 
to assist an earnest student, 

* All work and no play, &c.," some one remarks ; non- 
sense! I say. Work while youth is on your side; while 
the sky is all roseate ; while ambition spurs you on, and 
while hope is strong and unfailing, and then you will never 
think, Hamlet-like, of *taking up arms against a sea of 
troubles." 

Then, after you have swung the sledge hammer till your 
hands blistered, knocked lumps off them when using a 
hammer and cold chisel, and, perhaps, lost the tip of a 
finger in an unequal argument with a milling cutter, when, 
in a word, you have roughed ” it through the shop, then 
take your college course, and when the Professor is lecturing 
on some of the unchangeable laws of science, you can pro- 
bably recollect many points, painfully practical points, 
perhaps, which illustrate his subject. 

Again, as mechanical engineering, pure and simple, makes 
up a very large part, in fact, 1 may almost say the largest 
part, of electrical engineering, why does the average student 
ignore it? When we require engines—steam, gas, or oil— 
or turbines—water or steam—to drive our dynamos, why 
does he not léarn how to build and fit up an engine or a 
turbine? Is not the setting of a slide valve, or the fitting 
of the crosshead, or the “lining off” of a crankshaft as 
essential to the training of the Compleat Engineer” (my 
apologies to Izaak Walton), as winding an armature, or 
testing for insulation; and if he cannot competently learn 
the latter part from a book, how can he learn the former ? 

One example to illustrate this point: I knew an electrical 
engineer (?) who, for a day and a half, worked with a gas 
engine endeavouring to get it to start, and failed egregiously, 


the engine always blowing out the Bunsen burner on the 


first explosion. 

He was too little of an engineer to divine the cause, 
namely, a hole in the ignition tube, and too little of a 
scientist in common life to prove it, by inverting the tube 
in a basin of water, blowing into it, and watching the air 
bubbles as they rose to the surface. Yet he was called an 
electrical engineer, forsooth ! 

Having already trespassed further on your space than I 
originally intended, I will only say in conclusion that, as far 
as I can see, the lack of training starts in the elementary 
schools, where boys are not taught to think for themselves, 
but simply “ crammed ” to pass an examination, or earn a 
„grant.“ 

This disuse of their brains follows them to their daily 
work, and all that the writer can say is that, after having 
had experience of boys and young men while an apprentice, 
a journeyman, foreman, and now an employer, he is of the 
opinion that this disuse and disinclination to use, is getting 
daily worse, with all our vaunted educational progress. And 
this certainly does not promise well for the future industrial 
supremacy of this country. 

Electrodes. 


I have followed with great interest the discussion on the 


above subject, and being just about to finish a rather pro- 
longed student’s career, I should like to make a few remarks 


on the matter. | 


I am heartily in accord with “ A Student" in his cry for 
more efficient training ; the so-called training we receive in 
the majority of workshops and all our colleges is far from 
complete. I think a lecturer, to be of great value to engi- 
neering studente, must needs be himself an engineer ; far be 
it from me. to wish to under-value our many worthy and 
esteemed Professors, but in the majority of cases they only 
succeed in striking a great deal of awe, and very little engi- 
neering into the minds of their pupils. 

A good portion of the syllabus should be given to engi- 


neers, and they would do more justice to it from an engi- - 


neering student's point of view. I would not say that we 
have too much mathematics in our colleges, but far too little 
engineering, and the latter is supplementary to the former 
instead of the former to the latter. 

Of course, by engineering I do not mean the setting up 
of a factory in our colleges, but a thoroughly practical 
application of the rules and formule derived from experi- 
ment or mathematical deduction. 

I am afraid I cannot agree with * A Student" when he 
says, * À student simply wants to know how it should be 
done. ." If a student is striving to be a professor, and 
has no other end in view, that principle is right, but if he 


- intends or hopes to be an engineer, let him off with his coat, 


wallow in shellac, chatterton and solder, and rest not until 
he has done the job himself. He will, I think, agree with 
the wisdom of this when he “is in a position of authority 
and in receipt of remuneration." If all students held to 
„A Student's“ principle, I am afraid we should make very 
expensive engineers by always requiring a thoroughly efficient 
practical staff; a man who only has ideas in his head ani 
hands unfit to give them form is only of limited value, and, 
besides, this principle will bring much humiliation in after 
ears. 

I don't think that only the “ very brilliant" will succeed, 
whatever the course of training, and I am confident that 
everyone who has the backbone, grit, and true ambition will 
also succeed, for he will surely, though perhaps slowly, over- 
come each and every difficulty. | 

I am afraid * On His Way” looks on a college with a 
wrong impression when he advocates a five-years’ course. 
He seems to think that the longer he stays at college the more 
presumption he has to being an engineer. I am of the 
opinion that one who has been five years in the workshop 
and two at college will make by far the better engineer than 
one who has been two years in the “shops” and five at 
college. | 

I would suggest that a student who has seven years at his 
disposal should divide the time thus: Two years’ mechanical 
workshop, two years’ electrical workshop, two years’ college, 
one year’s electrical workshop. 

I do not think one can attain the same result in six years, 
unless he has had an efticient tutor during a portion of the 
first electrical training who would bring him up sufficiently 
to need only the third year’s course at college. It will, 
obviously, appear that thislatter course will mean much hard 
work, but hard work will never go unrewarded, and a 
student’s career will.depend more on the work put in after 
the regular working hours than upon the day’s work. 

A college does not turn out a ready-made engineer any 
more than Sandhurst does a ready-made general, but it should 
give a sound and reliable foundation to be built upon. No 
student, I am sure, will run far and do well with the idea 
that when he ends his college career he has finished with 
studies, even if he was five or ten years at it; if he is going 
to be worth his salt he will always be studying, but, in 
after years, this study becomes a pleasure and a pastime, 
while at the start it may have meant serious hard plodding 
work. | 


Last Lap. 


À Student's Suggestion. 


While appreciating very much the advantages which are 
offered at Finsbury Technical College, to those desirons of 
improving their knowledge of electrical matters, may I 
venture to point out to Prof. Thompson how much the 
practical value of the laboratories would be enhanced if more 
attention could by any means be bestowed on the details of 
their internal arrangementa. 

I suggest that the apparatus might more often be over- 
hauled and worn parts replaced ; each experiment might be 
conspicuously labelled and numbered (this is only partially 
done at present), and the printed instructions referring to 
them revised, for they occasionally make reference to 
switches, &c., no longer in use; the accumulator leads 
might be made accessible to a greater degree; sufficient 
cells might be provided, and the lighting arrangements 
might be improved. l 

am sure all wish to profit as mach as possible by the 
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willing and able tuition for which Finsbury Technical 
College i8 famous. 


An Evening Student, 
London, N. 


Cinematographs. 
I find that a good deal of inconvenience is experienced on 


three-wire systems owing to the use of cinematographs and 


the like in theatres. Some of these arrangements use up to 
70 amperes, and this is a serious trouble, coming on 
suddenly on one side of the network in a small town, 
especially where the mains are not laid to deal with such 
emergencies. 

I think it would be interesting to hear from station engi- 
neers what they have done to meet such cases, I am 
thinking of hiring out a motor-transformer which will take 
the current off the outers and transform it down to about 60 
volts. The difficulty seems to be to get theatres to provide 
such things for themselves or even to pay the hire of them. 
| C. Turnbull, 

Electricity Works, North Shields, 

November 5th, 1902. 


Professional Etiquette. 


Whatever opinion may be entertained concerning the 
recent letter of the Council of the Institution of Electrical 
Engineers, and one may be permitted to doubt its wisdom, 
there can be no question that a great mistake has been made 
in giving tacit eanction to the practice of doubling the part 
of consulting engineer and contractor. 

The Council mildly say that if a consulting engineer is 
directly or indirectly interested in any contract or con- 
tracing business, he should inform his clients in writing 
what is his connection. 

Surely, sir, the very first essential of a consulting engineer is 
that he is absolutely independent. I do not fay for one 
moment that a person with trade interests may not be 
perfectly competent to give advice on any engineering 
problem, but in that case let him give it as a contractor and 
not as a consulting engineer, 

If a man is a contractor it is a usual business arrangement 
for him to take discounts, receive commissions and other 
practices, which should be absolutely forbidden to consulting 
engineers, and he cannot do these things one day in one 
capacity and not do them the next in another. 


I A. H. Dykes. 
Westminster, November 5th, 1902. 


The Electric Lighting of Swordale. 


_ With regard to your interesting description of the above 
in to-day’s issue, I am Principally interested in the somewhat 
peculiar method of stopping the turbine, viz., cutting off the 
water at the head instead of the foot of the pipe line. This 
method is not usually considered good practice, and could 
certainly not be adopted in a case where the head exceeded 
the atmospheric column. 

A practical disadvantage in the present case is that the 
whole pipe line has to be emptied before the turbine can be 
opened up for repair or renewal of braeses, packing, &c. As 
regards the ingenious contrivance for stopping the turbine 
from the house, it is difficult to see the value of such a 
patent—to its owner I mean, though no doubt he is the best 
Judge—since even if the design in question is patentable at 
all, it is possible to design apparatus in many different forms 
to do the same work, | | 

It was this consideration which prevented me from 
patenting a contrivance designed to act on a valve at the fcot 
of the column, and which would enable the turbine not onl 
to be stopped from the house, but, also to be started from the 
same place, 

I found, however, that there was no market when I made 
the drawings some years ago. As regards stopping 
devices, I believe Mr. Swinton designed an arrangement for 
nse on an installation fitted up for Lord Armstrong at 


Cragside, 


| George T. Pardoe., ` 
November Tth, 1902. 


Tramcar Brakes. 


Considering that tramway managers are, so to speak, on 
their trial with this question, it is greatly to be regretted 
that they take so little interest in this correspondence, while 
from them we should have expected to hear what they think 
the requirements are, what troubles they have experienced, 
and what they think of the suggestions already made. 

“ Assistant Manager” made a very laudable exception, 
and it should be noted that he attributes part of his success 
to the oak, resin, and sand plugs with which he provided his 
brake shoes. 

No doubt such plugs would greatly increase the frictional 
coefficient, but is it not an expensive method as compared 
with a good sanding apparatus, and is it as simple to control 
and renew such plugs as keeping sanding apparatus in 
order ? 

The want of sand or such substitute as “ Assistant 
Manager mentions is unquestionably more important than 
most of the other points yet touched upon. It should be 
note] that sanding apparatus cannot be dispensed with even 
if brake blocks are used, as described by “ Assistant 
Manager,” as sand is also necessary for starting on greasy 
rails, 

Keeping in mind what * Driver” says about the necessity 
of power brakes as working brakes, it would appear that 
pneumatic brakes offered great advantages in this respect, as 
compressed air is a most efficient, and, at the same time, a 
most economical sanding agent. 

Again, pneumatic wheel brakes offer in this respect an 
advantage over slipper brakes, as the sand must be thrown, 
in the first instance, between the wheels and the rails to 
overcome starting „difficulties. Additional sand boxes and 
additional tubing would have to be arranged for slipper 
brakes, and sand, after all, does not act as quickly with 
slipper brakes as witlf wheel brakes, because the former have 


‘a tendency to clean the rails, while the latter grind the sand 


into the rails and roughen them. 
The objection to slipper brakes on account of the danger 
of derailing the front wheels, which was mentioned by “ Air 


and Sand" in last week's paper, seems to me a very potent . 
One, and strengthens my belief that wheel brakes are 


preferable to slipper brakes as service brakes. 

With regard to emergency brakes, the Slipper brakes, if 
properly designed to obviate the objections mentioned as far 
as possible, might reasonably be advocated, especially in the 
form “ Assistant Manager" has had experience with, and 
because the service brake could otherwise not be kept quite 
distinct from the emergency brake, 

It is much to be regretted that this correspondence has 
largely been used as a pretext to“ puff " certain patented 
and other appliances, while it can evidently only have 

n your intention, in opening up this discussion, to 
supply your readers with as much unbiassed information and 
bond fide opinion on the subject as possible. 

One cf your correspondents mentions a certain make of 
slipper brake, and boldly asserts that this is the best out, and 
the best that can be devised. 

Being acquainted with a certain make of pneumatic brake, 
which is very successful on the Continent, and of which 
there are over 2,500 equipments in actual use, naturally I 


find such an assertion ridiculous, knowing that this corre- 
spondent has never tested, and most probably has never seen, 
any of them, while the make he attempts to boom has only 
been used for a short time on a limited number of cars, and 
only in one or two places. 


Another correspondent evidently has a lot to ray about 


what “my firm” has done, and amongst these inventione, 
there is a wonderful performance of an 8 to 10-ton car being 
fitted with a hand brake exerting 20,000 lbs. of pressure by 
means of a slipper brake on to the raile. It is amusing to 
think of the upward acceleration that these 20,000 lbs. 
would impart to the front or rear portion of the car (which- 
ever part is more favoured with “ my firm's " generosity), 
and, indeed, this gentleman must have been thinking about 
getting up in competition with his tramcar to Santos Dumont 
of aerial fame. 


Suum Cuique. 


Being deeply interested in the discussion going on in your 


* Correspondence " columns.as to the best brake to be 
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adopted generally for electric cars, L felt that I should like 
to have un opportunity of testing the efficiency of a brake 
which had the severest conditions to work under, and I 
decided that for the stiffest gradients Oldham would be bad 
to beat. | 

With the kind permission of the authorities, I made a few 
runs down routes which had the following gradients, with 
the results given below :— 

l. Gradient 1 in 10. Speed of car, 8 to 10 miles per 
hour. Pulled up in 1} car lengths. 

2. Gradient 1 in 11. Speed of car, 8 miles per hour. 
Pulled up in 3 to 1 car length. 

3. Gradient 1 in 20. Speed of car, 8 miles per hour. 
Pulled up in 4 to 2 car length. 

As on the occasion of the test the rails were in a slightly 
greasy condition, it will be generally acknowledged that the 
results tabulated above are extremely good, tests being made 
with both single and double-deck cars. 

In addition to the above tests, as, after all, the drivers 
themselves are the best men to express an opinion on the 
reliability of these emergency brakes, I put a few questions 
to them, and elicited from every one of them, without excep- 
tion, that they have such ‘implicit confidence in the 
emergency brake provided—Hewitt & Rhodes pneumatic 
slipper brake—that they never have the least trepidation in - 
negotiating these steep gradiente, but, on the contrary, were 
this emergency brake not fitted, they were unanimous in say- 
ing that drivers could not be obtained to work the cars on 
these routes. 

Taking the results of the tests above in conjunction with 
the unanimous approval of the drivers, I am satisfied that 
the brake is absolutely reliable, and not less in the interests 
of humanity than in those of the Corporations and tramway 
companies themselves, I think it is fully time for the Board 
of Trade to take this matter up, and igsist on only the most 
efficient and reliable brakes being fitted, in order to avoid 
the deplorable loss of life, which has in the past resulted 
through the want of efficient brake power on these electric 
cars. 

Personally, I consider it not very far short of culpable 
negligence on the part of those responsible, not to have 
gone most carefully into the matter before, as it is quite 
possible to put each competing brake to the test under 
precisely similar conditions, and thas prove indubitably 
which is the best brake; and having done so to insist on 
having it fitted, no matter whether the price is more or less 
than others, as immunity from injury or loss of life to 
passengers is of far greater importance than £ s. d.; though, 
curiously enough, it becomes a better speculation to the 
tramway companies and Corporations to provide the most 
efficient brake power, as many nervous people who are afraid 
to travel by electric car under present conditions, would do 
so could they be assured that they would not meet with 
accidents of the nature we have read so much of lately. 


Progress. 


I think your other correspondents have done justice 
to the different types of brakes on electric cars, and 
hope you will find space for a few remarks in another 
direction. 

Are tramway managers doing their best or even their 
duty on some of the electric systems ?— Surely it is patent to 
the engineer that the electric cars on the market have brakes 
enough for any gradient or condition of rail, greasy or other- 
wise. I am afraid that when the change from horse to 
electric traction takes place, some managers do not realise 
that they have a very important task before them in making 
the old horse-driver a capable electric car driver. In almost 
all the accidents which have occurred, I think the human 
element is to blame, for just at the moment the driver is 
called upon to avoid a serious accident by putting on the 
electric rheostatic brake, or whatever type of brake he should 
use, he loses his head, so-to-say, and goes through the wrong 
operation, or not at all. 

Why does he lose his head ?— Because week in and week out 
he is never called upon to stop a runaway car, consequently 
he doesn’t go through the operation necessary in such a case. 

Managers should see that the drivers use their emergency 
brakes at least once a shift, whether they are required or not, 
for two reasons : first, to see that the brake is in working 


order; second, to get the driver familiar with the operation 
for there is no time to consider what’s to be done when a car 
is running backwards. Last, but not least, don't let the men 
be too long on the front of a car, for driving a tramcar ig 
more severe on a man than driving a railway engine, for the 
former is continually dogging traffic, while the latter has 
signals to guide him. 

Electric Tramcar. 


It is perhaps hardly necessary for me to point ont the very 
obvious misprint in my letter published in your last issue, 
The weight of the single truck car you print as 3} tons, but 
by reference to my MS. you will see this should read about 
83 tons. : | 

| Release Spring, 


ELECTRIC TRACTION ON GERMAN CANALS. 


DURING the early part of this year tenders were invited for 
an electric installation for traction purposes on the Teltow 
Canal. This canal connects the Havel and Spree not far 
from Berlin; it is 23 miles long, and has one lock. The 
tonnage of the boats varies between 450 and 170 tons, and 
they will be loaded to about 67 to 70 per cent. of their 
capacity. A towing path can be built on both banks of the 
canal, with the exception of a short distance, where special 
arrangements have to be made. There are 12 loading 
stations on the canal. Electric power is supplied in the 
form of three-phase current at 8,000 volts and 50 periods ; 
the price has been estimated at about 1d. per Kw.-hour. 

Twenty firms sent in tenders, including Siemens and 
Halske and Ganz & Co. The proposed installation of the 
latter firm is, perhaps, the most interesting. It is claimed 
by Ganz & Co. that, although their locomotive is very light, 
it will have great hauling capacity, and the greater the 
tractive effort, the greater will be the stability of the tractor. 
The locomotive has two pairs of wheels, which are inclined at 
an angle toone another, and run onasingle rail, maintaining its 
balance by means of another wheel running on the roadway. 
The greater part of the weight, however, is thrown on the 
axles of the inclined wheels. These obliquely-running wheels 
are so arranged that the greater the resistance offered by the 
boat, the greater is their grip on the rail. -This mus 
necessarily increase the stability and the hauling capacity of 
the locomotive. In this respect the Ganz system somewhat 
resembles the system devised by Messrs, Thwaite and Cawley 
some years ago. 

The locomotive is equipped with a three-phase motor 
having its axle parallel to the rail. The frequency of 50 
periods entails double reduction gearing ; if a frequency of 
15 or 25 periods were adopted, single reduction would have 
been sufficient. This would have increased the efficiency of 
the motor. 

The efficiencies at full load are as follows :—0°90 for the 
motor, 0°94 for the gearing, 0°80 for the worm-gearing, 
making a total of 0°68 fur the whole. The capacity of the 
locomotive is 3775 H.P. 

The current is supplied to a two-wire trolley line at a 
pressure of 500 volte, the rail serving as a return conductor. 
The current is taken off the trolley lines by means of two 
wheels running along the wires, the locomotive drawing them 
along as it moves. 

For a short distance the canal passes through a broad 
lake, which makes it impossible for locomotives to be u 
Here electric tugs are requisitioned to tow the boats, They 
are driven by two three-phase motors, each of 67 EP. 
capacity. Current is supplied to them by means of ove- 
head lines supported by transverse wires. 

The difficulty of passing stationary boats is overcome bj 
fixing a steel rope above the towing path at the loading 
stations; from this rope is suspended a runner which lift 
tow rope and allows it to be fixed to the mast of the 

at. 

For an annual traffic of 1,500,000 tons it will suffice to 
equip one bank of the canal. A locomotive can draw one 
boat of 600 tons, or perhaps two of 175 tons. The sero 
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would require 53 locomotives and six tugs, including 
reserve. 

The price quoted by Messrs. Ganz & Co. for the above 
was 1,242,000 fr. (£49,680). For a traffic of 4,500,000 
tons yearly, requiring 115 locomotives and eight tugs, in- 
cluding reserve, the same firm quoted the additional sum of 
1,193,000 fr. (£47,720). Tbe working expenses, calcu- 
lated on the basis of 1,500,000 tons annual traffic, amount 
to 0050 fr. per ton-kilometre. | 

Below is given a comparative table, showing the first cost 
and the working costs, as given by some of the firms who 
submitted tenders for this project :— 


First Cost per 
cost. ton-kilom. 
Siemens & Halske 2,750,000 fr. 0:0102 fr. 


Feldmann & Zehme e ? 0:0082 „ 
Soc. de Touage, Kiehl  ... 3,200, 000 „ 0:0098 „ 
Ganz & Co. T 1,242,000 „ 0:0050 ,, 


The above figures are based on a traffic of 1,500,000 tons 
per annum and a price of 12 pf. (1*4d.) per kw-hour. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, $c. 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the a:curacy of 
the view: which he may expres. ] 


G. V. S." writes :—‘‘ We should be glad if you would give an 
answer in your columns to the following ; although it is but a small 
matter in itself, we consider the principle involved to be of some 
importance :— 

A customer of ours bas made an application to the Corporation 
Electricity Supply Department for a supply of current for a 4-H P. 
motor He was willing to guarantee to take current to the mini- 
mum value of £5 per annum. The supply mains run outside of his 
shop, and within about 6 ft. of the premises. 

"There is a clause in the Corporation's provisional order em- 
powering them to enforce a minimum charge of 13s. 4d. per quarter 
for current supplied. 

" Our customer's application was refused, except under one or 
the other of the two following conditions :—(1) That he should pay 
one-half of the estimated cost (£10) of laying on the service; or (2) 
that he should make a further application for current for six glow 
lamps, and have same fixed. 

“Io save delay, he has followed the latter course; but to us it 
seems that both stipulations are illegal, and neither could be 
enforeed, and we should be pleased if you would give us your 
opinion." 

*e* Assuming that the provisional order under which our c rre- 
spondent’s Corporation are working is in: he same form as that which 
is attached to Electric Lighting Act, 1899, and that the Corporation 
are not vested with any extraordinary powers, it seems that they 
are not entitled to require a consumer to pay any part of the cost of 
laying service lines, unless his premises are more than CO ft. from 
the mains. In these circumstances, it is difficult to see how a charge 
of £10 could be justified. With reference to the second alternative, 
80 long as the consumer complies with the statutory rules, which 
provide for his giving a guarantee to take sufficient cu rent to justify 
the outlay upon mains, it seems that no other conditions can be 
imposed. 


" Hackall" writes :—‘ We should esteem it a grcat favour if you 
would advise us on the following matter: 

“One of our clients lights his theatre with electricity, and takes 
current from the Corporation mains, for which he is charged on the 
demand indicator system at 7d. and 3d. a unit. As he pays an 
averagé price of 6d. per unit on all current used, we have advised 
him to instal a motor-generator, and he has decided to use the single 
armature type of machine. (We must mention that the rate for 
motive power is 21d. per unit on a flat rate ) k 

“The Electric Lighting Committee, however, have refused to 
supply our client with current for his generator on the grounds that 
he cannot use his machine for lighting purposes. Have they the 
power to refuse him or to pass a bye-law to that effect? They have 
refused to charge him a flat rate of 44d. for lighting purposes. 

Would you advise us to fix the machine and demand a supply 
within a certain date? 

. *s* There is notbing in the Electric Lighting Acts which throws 
light upon the interesting query above propounded, namely, 
whether a consumer can obtain a supply for a motor-generator at 
“motor” rates. The answer, however, can be found in the reply to 
the question whether the price charged by the Corporation is in 
excess of tLat which they are entitled to demand. As a rule, one 
maximum unit charge is provided for in the provisional order; and 
80 long as that is not exceeded the Corporation are not bound to 
supply current for motors at special rates. "'Hackall" should 
examine the Corporation provisional order. If it transpires that & 
special rate for motors is provided, he will perbaps be good enough 
to write again. 


“ Regular Subscriber writes :—“ Cannot a consumer fix ar own 
electricity meter, instead of the company or d mS 
their own and charging a heavy annual rent of same, provided tna 
it is a good meter, passed by the Board of Trade, and if necessary, 
he can produce a certificate to show that the particulat meter in 
question has been tested and passed ? " UP 

*," In the absence of any special provision in the Electric 
Lighting Acts, it would seem that a consumer can supply his own 
meter, provided it meets with the approval of, and 1s periodically 
inspected by, the supply company's inspector. 


LEGAL. 


CITY or LONDON ELECTIC LIdHTIN d Co. v. OAKLEY. 


IN the City of London Court, on Tuesday, before his Honour Judge 
Rentoul, K.C., an action was brought by the City of London Elec- 
tric Lighting Co., Ltd., 1 and 2, Great Winchester Street, E.C., to 
recover the sum of £3 1s. 10d. for a quarter's electric lighting sup- 
plied to the defendant, Mr. R. B. Oakley, 11, Queen Victoria 
Street, E.C. 

The defendant objected to pay the amount, because he said the 
plaintiffs’ meter had registered incorrectly. It was really a 
monstrous case. For a number of years he had been one of the 
plaintiffs’ customers, and during the past five years the amount he 
had paid them for the corresponding auarter now sued for was 
£l 18s. 6d., £1 1s, 168. 10d., and 16s. respectively. In spite of 
that, the plaintiffs now wanted £3 1s. 10d. for a similar quarter. 
He had paid into Court £1 3s. 6d., which was, he submitt:d, ample. 
The demand was utterly out of proportion. 

The plaintiffs’ representative said that by Clause 56 of their own 
Act of Parliament, the Electric Lighting Confirmation Act, the 


record of the meter was to be held conclusive evidence of the con- 


sumption of electricity. The defendant bad only been charged 
according to the meter. 

Judge RENTOUL said that was all very well, but he must be 
reasonable. 

The DEFENDanT ra d the truth was that the meter had been changed, 
and it must hav: been faulty. He had asked the plaintiffs in 
common fairness t make him an allowance, but they would not do 
80. The metern l been changed three times. On one occasion, in 
two days he had loubled the consumption of a whole quarter in 
previous years. The thing was absurd. 

The plaintiff. representative said he thought the defendant was 
making a mistak:. Tne period referred to was six weeks, not two 
days. 

The DEFENDANT said he was going by the plaintiffs’ men's own 
entries. 

Judge RENTOUL said it was certainly a very big and a very extra- 
ordinary jump He did not know how the plaintiffs could insist on 
their demand when they chauged the meter themselves. They had 
admitted that something apparently was wrong. Mistakes would 
occur. The other day a man left on the electric light in a set of 
chambers in the Temple for three days, day and night. That sort 
of thing would accouut for something in the bill. 

The DEFENDANT assured the Court that there had been nothing of 
that kind in his case. He never burned the light after 5 o'clock, 
and it wasgenerally only one light. There had been a complete 
rebellion in Mansion House Chambers against the plaintiff com- 
pany’s charges. The whole place—and there were 600 rooms— was" 
up in arms, and the Charing Cross Co. were invited to come in. The 
plaintiffs had had to moderate their terms accordingly. 

The plaintiffs’ representative said he desired to add that in the 
meter with which the defendant was supplied, there was a well- 
known difficulty to contend with. The defendant was rather 
economical in his consumption of the light, and when only one or 
two lights were going the meter sometimes failed to act. 'The 


plaintitls felt that they had a claim for previous under charges, ' 


and that the change in meter bad put the account right. 

The DErENbaNT: There was nothing wrong with the other 
meters. 

Judge RENTOUL did not see how he could assist the plaintiffs. 
The plaiatiff company could not sustain their claim in the face of 
the evidence. Common sense would be outraged if he were to 
allow it. He had heard of a inan who by blowing in the gas meter 
always proved that the company owed him money instead of bim 
owing them any. That did not apply in this case. There must be 
judgment for the defendant, with costs, 


— 


ELECTRIC RATLwAXS Co., LTD. 


Ms. Justice Byrne on Tuesday last made a compulsory order 
winding up this company on the unopposed petition of Nepean, 
Fyers and another. Mr. Eve, K.C., appeared for the petitioners. 


ELECTROMOTION CORPORATION, Lro. 


l THE petition of E. M. B. Donisthorpe and another was directed by 


Mr. Justice Byrne to stand over until the first petition day after 
December 17th, counsel stating that the parties were negotiating for 


a settlement. His Lordship said that when the petition came on 


it would have to be disposed of. 
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ErnBorBRIO Ligara Boarps (Barrisg Manuractugina Co.), Lip. 


Os the petition of De Grelle, Houdret & Co. and others, Mr. 
Justice Byrne on Tuesday last made an order winding up this com- 
pany under the supervision of the Court. ; 
Mr. T. TRRBRRLL, K.C., said it had been arranged to take this 
order subject to the sanction of the Court, and it was proposed to 
appoint Mr. Keyser to act as joint liquidator with the present 
liquidator. The assets amounted to £18,000, and there were said to 
be assets for the debenture holders, but these debentures were dis- 


‘puted. There was going to be a reconstruction of the company. 


Mr. CLARE, M.P., on behalf of creditors for £2,000, assented to 
the order. 


Bow, McLacuuan & Co. v, Dutka Smita, MMI. LAN & Co. 


In the Court of Appeal on Wednesday, the Master of the Rolls and 
Lord Justices Romer and Mathew gave judgment in the case of 
Bow, McLachlan & Co. v. Dutilh Smith, McMillan & Co. The appeal 
was by plaintiffs from a decision of Mr. Justice Jelf in Chambers 
staying the action, and allowing the case to go to arbitration. The 
short facts were these:—The plaintiffs are electrical engineers, 
carrying on business in Glasgow, and the defendants 
are a firm of electrical engineers, who had a contract 
with the Southend Corporation for the installation of the elec- 
trical tramway system in that town. They sublet the engineering 
part of the contract to the plaintiffs, the total amount of which sub- 
contract was about £8,000. The claim in the action was for about 
£3,000, the balance alleged to be due under the sub-contract 
from the defendants, and £900 for extras. The defendants, 
by a counterclaim, sought from the plaintiffs £3,500. It 
appeared under the contract between the defendants and the 
Southend Corporation, that any dispute arising between the 
parties, was to be referred to the arbitration of the Southend 
Corporation burgh engineer, Mr. Fidler, and the sub-contract 
between the parties contained an exactly similar clause. 
Mr. Justice Jelf in view of this, on the application 
of the defendants, stayed the action started by the 

laintiffs, and referred the matter to the arbitration of Mr. 

idler. The plaintiff appealed from this decision on the ground 
that Mr. Fidler's interests were so fully mixed up in the dispute 
that he could not approach the matter with a sa fficiently open mind 
to give an unbiassed decision upon it. The dispu'e had reference to 
the supplying by the plaintiffs of two eng eos, each capable 
of producing 200 xw. of electricity, and a third gine of 125 Kw. 
These engines did not pass the tests of Mr. Fidler, aud he made the 
defendants substitute a new engine for one of the engines supplied 
by plaintiffs, and made them repair two of the other engines, the 
amount of this contract being the amount of the counterclaim for 
£3,500. Plaintiffs alleged that if anything was wrong with the 
machinery, it was the boilers, which the burgh engineer himself 
supplied, and that, in the circumstances, he was not the proper 
person to arbitrate on the matter. 

The MasTER or THB ROLLs, in giving judgment, said that it 
seemed to him that there was no reason to anticipate that Mr. Fidler 
would not honestly act between the parties in his position as 
arbitrator. The appeal would be dismissed with costs. 

Lord Justices Romer and MATHEW concurred. 

On the application of Mr. HAuILTON, K.C., who appeared for the 
plaintiffs, their Lordships stayed the proceedings under the arbitra- 
tion for a week, to enable the plaintiffs to consider whether they 
would not appeal to the House of Lords. 


BUSINESS NOTES. 


New Chronograph.— Messrs. Chamberlain & Hookham, 
Ltd., of Birmingham, are introducing to the trade a special testing 
chronograph for teeting the accuracy of meters. It has a stop 
action, is easily read, and is claimed to maintain its reliability for 
many years. It has a German silver case, and one revolution of the 
Jarge hand records 30 seconds, each second being divided into 
tenths. The small dial records each complete revolution of the 
seconds hand up to 120, or 60 minutes in all. An illustrated list 
will be sent on application. f 


Correspondence Tuition.—We are informed that Mr. 
J. B. Reid, of 19, Lincoln Grove, C.-on-M., Manchester, has at his 
disposal a free scholarship in the ''American School of Corre- 


spondence;" application should be made to him at the above 
address. 


Books Received.—“ Factory Accounts,“ by E. Garcke 
and J. M. Fells. London: Crosby Lockwood & Son. 1902. 
78. 6d. 

“Guide de llImuwigrant au Péron.” Published by order of 
M. E. Larrabure y Unanue, Minister of Agriculture and Public 
Travel, Lima. 1902. 

“ Report on the Engineering Trades of South Africa,” by Ben. H. 
Morgan. London: P. S. King & Son. 1902. 15s. net. 


Düsseldorf Exhibition.—Elmore's German and Austro- 
Hungarian Metal Co., Ltd., have received a gold medal, the highest 
award, for their exhibit at Diisseldorf Exhibition. In addition to 
the Exhibition gold medal they have been awarded one of the great 
golden State medals, a special award made by the German Govern- 
ment in recognition of the company's achievements apart from its 
mere exhibit. 


Electrica] Wares Exported, 


WEEK ENDING Nov. 127TH, 1901. WEEK ENDING Nov. liTn, 1902. 


Aden. Teleg. cable Value £87,9€0 Adelaide Value £83 
Amsterdam.. vx T: xe 20 Alexandria. 4 »s oe 1.40 
Auckland. we es oe 68 Amsterdam.. T e. S 40 
Bombay  .. T ss . 582 Bombay  .. as e „ 12 
Brisbane. es - ES 29 | v Teleg. mat. . M 
Buenos Ayres 3s Ws . 784 Buenos Ayres. Teleg. mat. 894 
A Teleg. mat. .. 513 Calcutta ee m . 684 
i Teleg. wire .. 205 Cape Town.. ee sà ae 462 
Calcutta oe i» 1,1077 - Teleg. cable .. 45 
15 Teleg. wire Ws is) i Teleg. mat. .. 4,607 
Cape Town .. ee ee oe 875 Durbau ee .. ee ee 181 
Christiania. Teleg. wire - 76 as Teleg. mat. .. 6,699 
Colombo. T A os 272 East London ; os .. 802 
Copenhagen, Telcg. wire .. 169 Fremantle .. se T .. 310 
Demerara .. we Si M 10 Genoa. Tcleg. mat. „ 113 
Durban s iw d . 606 Gibraltar . vs -— 7¹ 
East London se s s 10 Hamburg 205 
Gothenburg.. m 828 » 431 Launceston ., vs s PEE A 
La Plata. Teleg. mat. .. 82 75 Libau. Elec. motor. oe 25 
Launceston . “a as . 185 Malta. Teleg. instruments .. 750 
` Lyttleton. Teleg. mat... e 251 Melbourne .. s . . 148 
Penang. Teleg. cable... .. 711 Nagasaki éh 828 .. 619 
Port Chalmers x s 70 15 Teleg. cable. .. 128 
Rosario ee ee ee ee T4 Perth ae oe . ee ae 79 
St. Petersburg T ae s 82 Port Elizabeth  .. 23 os 255. 
Shanghai wa ee ve Na s T Teleg. mat. 766 
Singapore. wie 2 . 455 Rio de Janeiro. EM .. 18M 
Sydney es En ia „ » Teleg. mat. .. 1,997 
Trinidad  .. ae š. o 100 Shanghei : es " 661 
Wellington .. es ae 25 76 Sydnev ss - as -. 650 
Yokohama .. së a as 81 | Teneriffe. Teleg. cable. e. 6,200 
Wellington .. T „„ 812 
Yckohama . ae oe 194 
Total £95,276 Total 828,299 


—— 


Foreign Goods Transhipped. 


Cape Town. Elec.mehnry. Value £4,000 
Stockholm. Elec. apparatus. 60 
Sydney. Elec. lamps. «„ 4&8 


| Total  .. 4,008 


Trade Announcements.—The Birmingham Electrical 
Fittings Co., of Coleshill Street Electrical Works, Birmingham, 
have taken into partnership Mr. Percival West, and they will 
continue to carry on the business in the same name, with works and 
offices at the same address. Mr. West has during the past seven 
years had practical experience in electrical and mechanical works 
in this country, and has been in America for seme years, The 
company are now considerably extending their plant and machinery 
80 as to embrace all kinds of electrical appliances and accessories, 
at the same time continuing their specialities of main switches, 
switchboards and fuscboards, including the ‘Johnson Patent” 
board of which they hold the sole license to manufucture. 

The report of the breakdown in the works of Messrs. Fairbairn 
Lawson Combe Barbour, Ltd., is eaid to have been somewhat ex- 
aggerated. Only the textile machinery department has been stopped, 
and this is expected to be in fuli working order by the time these 
lines appear in print. The engineering department was noi 
interfered with in any way, and work is being carried on as usual. 

Messrs. L. B. and C. W. Atkinson, of Cardiff, state that the continued 
growth of the demand for their patent dead-beat ammeters and 
voltmeters bas made it undesirable that these instrumenta should 
continue to be made in a department only of their experimental 
laboratories. They have therefore arranged for the acquirement of 
the sole rights of manufacture by Messrs, Lionel Robinson & Co., of 
Salem Road, Moscow Road, London, W., who already make 
the Addcnbrooke electrostatic testing sets, and they have 
taken over the special tools and plant which had been 
desigicd and made for tbe manufacture of tke Atkinson 
instruments. Messrs. Robinson have already made arrangements 
for improving thc instrument in several important details. 
The bracket fixing the instrument to the switchboard will be made 
mu:h more rigid, ard present a larger base for fixing; inter- 
mediate ranges will be made in order to meet the wishes of 
customers. 

Messrs. T. Bolton & Sons’ recent notice respecting the removal 
of their chief oflices from Broad Street Metal Works, Birmingham, 
to Widnes, has been understood by some to say that the works 
have also been removed there. "We are asked to point out, how- 
ever, that the manufacturing is carried on at Birmingham ae usual, 
and orders should be sent there direct as before, but all remit- 
tances to the Widnes office. 

Mesars. Ashmore, Benson, Pease & Co, Ltd., have appointed Mr. 
J. Gray, of 19, Waterloo Street, Glasgow, as their agent for Scotland, 
for the A.B.P. accumulators. 

Messrs. Rouch, Lambert & Penny have removed from 6, St. 


Stephen Street, to 1, Quay Head, Bristol. The works are at 154, 
Small Street, in the same city. 


Dissolutions and Liquidations.—A petition for wind- 
ing up the New Imperial Klectric Lamp Co., presented by the 
Disconto Maatschappij, of Rotterdam, is to be heard in London oa 
November 18th. 

A meeting of tbe Electric Fog Signal Syndicate will be held st 
1, Queen Street, Cheapside, E.C., on December 10th to hear an 
account of the winding up by the liquidator, Mr. G. H. Carter. 

The Unbreakable Pulley and Mill Gearing Co., Ltd., ie winding 


up voluntarily for the purposes of reconstruction, with Mr 


Murgatroyd, of Manchester, as liquidator. The new company will 
have the same name as the old. 


Works Club.—A works club has been formed in cot- 
nection with the Reason Manufacturing Co., Ltd., Brighton. 


Im) C 
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Boddington v. the Clayton Eugineering and Elec- 
trical Construction Co., Ltd.—Before Mr. Justice Swin feu 
Eady in the Chancery Division on Saturday, Mr. Sargent moved for 
judgment in this debenture holders’ action on the admissions in the 
defences of certain of the defendants, and the non-delivery of 
defences by the others. The defendants, Joseph Byrne, Joseph 
Benson, and Reginald Le Neve Foster, had not put in defences, but 
the company, by their liquidator, and two other defendants had. 
The plaintiff was the holder of 3,000 out cf a total issue of 20,000 
debentures, and there was a number of subsequent incumbrances. 
The company had gone into voluntary liquidation, and a receiver 
and manager had been appointed, and he took it that the 
plaintiff was entitled to the usual judgment; the defence that had 
been put in only raising questions of priority as between second, 
third and fourth debentures. His Lordship gave judgment 
accordingly, and directed an inquiry into the questions of priority. 


Annual Dinner.—The first annual dinner of the 
employ és of the British Electric Plant Co., Ltd., Alloa, was held on 
Friday evening last. Mr. Lander presided, and about 70 sat down 
to dinner. The toast of the evening, that of The British Electric 
Plant Co., Ltd.,” was proposed by Mr. Robson, foreman draughts- 
man, and Mr. Lander responded. 


Feed Water Filters.—In connection with the Brussels 
new power station, the contract for the feed water filtera has been 
laced with the Rankine Patent Feed Water Filter Co., Ltd., of 
iverpool. Two filters, compound double filtration type, are 
to be installed, each capable of dealing with 60 cubic metres 
of feed water per hour. The “ Rankine ” filters are being fitted at 
the Borough of St. Pancras Electricity Works, also at Crewe, 
Heckmondwike, Reading, Pontypridd station of the South Wales 


Electric Power Distribution Co., Ltd., and other Corporation elec 
tricity works. 


Nernst Lamps.—In connection with a notice which ha; 
recently appeared warning users against infringementa, Mr. Braulik 
notifies that he has made special agreements, under which he is 
prepared to supply the trade with these lamps, and to guarantee 
purchasers against infringement. 


New Grip Contact Switch.—In the switches which are 
shown in the accompanying illustrations, the switch blades are 
gripped on to the contacts by means of a toggle gripping arrange- 
ment, which is operated by a continued motion of the switch handle 
after the switch blades have reached their position on the contacta. 
On opening the circuit the first movement operates the toggle and 


GRiP Contact SwircH: OPEN. 


80 reduces the pressure on the contacts; at the same time a trigger 
ls lifted and the switch arm flies off, moving over the contacts with 
^ tight rubbing pressure. This arrangement ensures a quick cer- 
tain break. The blades cannot stick on the contacts even if burnt, 
^ud in putting the switch on and off the light rubbing preseure is 
sufficient to keep the contacts clean. The main circuit-bres king 
switch is combined with an auxiliary switch interlocked so that the 
main switch is closed first, then the circuit completed through the 
auxiliary switch, leaving the main switch quite free to be opened by 
au automatic device, The auxiliary switch cannot be opened 
until after the main switch has.been opened. The switch is well 


adapted for generator or power circuits, and can be used 8s a band- 
operated switch aswell as an automatic switch. The automatic 
device on the overload or maximum switches presents eeveral novel 
features. It is claimed to ensure absence of friction immediately 
the armature has started to move, and power is secured at the end 
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GRIP Contact SwrroH: CLOSED. 


of the armature movement very greatly in excess of that required to 
lift the latch to open the switch, so that failure in this particular 
seems absolutely impossible. The standard patterns are being made 
to open circuits up to 500 volta for all currents u to 2,000 amperes, 
and they are made in the following types and combinations :— 
Overload or maximum current, minimum current, reversed current, 
maximum and reversed combined, or maximum and minimum 


combined. Messrs. Dorman & Smith, of Salford, are the manu- 
facturers. 


Catalogues and Lists.—Mzssns, J. W. Gray & Son, 
of 115, Leadenhall Street, E.C., have sent us a pamphlet of about 
40 paves, in which a paper on “ Scientific Protection,” by Alfred 
Hands, is printed. It is called a guide to the proper application 
of lightning conductors,” and Messrs. Gray include some details of 
their lightning conductor work extending over the last half of a 
century. 

Messrs. HOLDEN & BRooxE, Lrp., of Manchester, have issued a 
new catalogue (List 1), giving revised prices for their specialities 
for steam-power plants. 


————— ee 
— —— KJ —— X. 


ELECTRIC LIGHT AND POWER NOTES. 


Barnstaple.—The T.O. has been served with a writ at 
the instance of a ratepayer, who objects to the Corporation wiring 
houses for the electric light, or supplying lamps to houses in the 
borough. The writ was granted in the High Court of Justice on 
the ground that these powers are in excess of those granted in the 
E.L. order. The course of events will be watched by electrical 
contractors with the keenest interest. 


Batley.—The note headed Bexley" in our last issue 
should have been printed “ Batley." 


Bristol.—At the City Council on Monday last, Alderman 
George Pearson, the chairman of the Electrical Committee, brought 
forward a report recommending that, in order to deal with increasing 
business, provision be made for the further equipment of the ex- 
ternal system ata coat of £73,550, for which it was recommended that 
application to borrow should be made to the L.G.B. The Alderman: 


explained how the amount was made up :— £5,500 was for new 


trunk mains to connect the Avonbank station with tbe older and 
more central station at Templeback ; £10,700 was needed for low 
pressure distributing mains, of which about 10 miles additional 
were to be provided. For the last three years the average exten- 
sion had been six miles a year, and there were now about 150 miles 
of mains laid. £15,000 was for private alternating-current feeders 
to sub-atat ions. This meant 24 miles additional. In the last two 


| 
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years 17 miles had been laid. For the power Toad £12,000 was to 
be spent. Growth in this department was rapid. In 1897 there 
was only 3 H.P. connected ; in March, 1902, the H.P. was 785; now 
it was about 1,000, and there was 300 H.P. more awaiting connection. 
The Committee proposed that 11 miles more cable be laid. They 
also wanted for that work low pressure feeders, which would cost 
£15,500. They had laid since March 6 miles of p 
House connections to link up 800 customers would absorb £12,000. 
In the last two years they had linked up 575 customers, these 
external schemes were all based on the idea that they would meet 
the business for three years to come. The balance of the account 
was for transformers. They had 55 transformer chambers, and 
Alderman Pearson said it might be 
asked, was this expectation of increased business justified ? He 
had no doubt it was; indeed, the growth promised to be still more 
Answering questions from councillors who 
wished to see extensions of mains to other districts, the Alderman said 
that if the Committee could go in for a large system of cable laying, 
he had no doubt that in a year or two there would be a good business 
resulting, but as it was they had to attempt to pay their way yeat 
by year, and therefore had to look for a prospect of speedy return 
for their outlay. The report was unanimously approved. 


Brighton.— An arrangement has been arrived at between 
the Lighting and Tramways Committees of the T.C. that the charge 
for electricity supplied for tramway purposes shall be 15d. per 
unit. 


- Brixham.— The U. D. C. has consented to the Dartmouth 
Electric Supply Co. laying cables across the Dart and lighting a 
portion of the Kingswear district. 

The arrangements with Messer. Crompton & Co. a8 to the 
establishment of electricity works are practically complete. 


Broom.—The P.C. has decided to light the Anton Stile 
and Aldin Grange Terrace portions of the parish by electricity. 


Chesterfield. —The T.C. on Monday decided to instal at 
the electricity works another 200-K W. dynamo and other plant, and 
to reduce the price of energy from 7d. to 6d. per unit for lighting 


purposes. 


Clacton - on- Sea.—On November 5th the C. D.C. 
resolved to apply to the L.G.B. for a loan of £15,225 for the pro- 
vision of electricity works. 


Clyde Valley Power Scheme.—We understand that 
progress is being made by the one great power undertaking north of 
the Tweed—the Clyde Valley scheme, which obtained Parliamentary 
powers last year. This scheme will operate over à total area of 
some 700 sq. miles, supplying the district, which may be described 
as the kernel of industrial Scotland, by means of three generating 
stations situated at Motherwell, Yoker and Crookston. Tre Mother- 
well station is to occupy a 20-acre site adjoining the River Clyde, 
and in the very heart of the Lanarkshire coalfields ; tre Yoker 
station will aleo be on the Clyde, and isclose toa very Jarge number 
of shipbuilding yarde, docks, &c., 80 it will be seen tbat these two 
stations are in every way admirably situated. The third station, at 
Crookston, on the other side of the Clyde, will eventually be of 
5,000 Kw. capacity, as compared with 10,000 KW. each for the other 
two, but as the company is enabled to run mains across the river, it 
will not be necessary to proceed with it for awhile. The Mother- 
well and Yoker stations, however, are to be pushed on at once; 
preliminary installations of 4,000 kw. are to be put down in each. 
The contract for the plant, with the necessary distributing cables 
and sub-stations, bas been secured by the Dritish Westinghouse 
Electric and Manufacturing Co., of London and Manchester, and 
the cost will be about £500,000. The power equipment will con- 
sist of Westinghouse vertical low-speed steam engines of 2,500 E.P., 
direct-coupled to Westinghouse three-phase alternators of 1,500 Kw. 
capacity each. The distribution system will be three-phase 
throughout, and the company intends to hire out three-phase 
induction motors to those consumers who do not care to incur the 
primary cost of a motor installation. 

Owing to the large size of the units and the high "diversity 
factor," it is expected that the coal consumption will be kept down 
to Jj lbs. per K. P.-hour, and so energy will be supplied at 13d. per 
unit, or less. It is expected that these two stations will be in operation 
about April, 1904. Current is to be supplied mainly for power and 
traction purposes ; consumers may also apply it for lighting pro- 
vided the energy required for the latter purpose is not above 20 per 
cent. of the total. The authorised area of distribution contains 
upwards of a thousand works of all kinds, as coal-pits, iron and 
steel works, shipbuilding yards, wharves, &c., and it speaks well for 
the prospects of the company that promises of support have already 
been received from a large proportion of there. Indeed, we may say 
that the promoters of the company represent the great industries of 
the Glasgow neighbourhood to an extent which shows plainly that 
the need of some such scheme was urgently felt. As is usual, con- 
siderable opposition was encountered from municipalities, and in 
consequence Glasgow, Govan, Partick, Paisley and Hamilton were 
left out of the Bill, the authorities not desiring that a company 
should step in where they might wish to tread themselves. 

In view of the recent decision of the Glasgow and Bonth- 
Western Railway with respect to its saburban traffic, it is becoming 
evident that, if the network of suburban railways in and around 
Glasgow is to be retained at all, it must be operated electrically 
and thus it is likely in the near future that a very large amount of 
power will be sold to the various railway companies, as well as to 
the tramways which are extending further and further out from the 
city. The engineers of the company are Messrs. Strain & Robert- 
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son, West George Street, Glasgow, and Mr. James Mackenzie, 
writer, of Glasgow, is secretary. Mr. Norman A. Thompson, 53, 
Bothwell Street, Glasgow, has been appointed manager. 


Derby.—At the special meeting of the T.C. on Monday 
the E.L. Committee submitted an estimate of the expenditure on 
capital accaunt for the six months ending March 31st next, 
amounting to £3,500. This included £1,000 for mains, £1,500 for 
motors, £400 for transformers, £400 for metere, and £200 for sun- 
dries ; and the Committee applied to the Council to grant this sum. 
Mr. A. Butterworth, J.P. (chairman of the Committee), in moving 
the adoption of the report, said that the working of the electric 
lighting concern had involved an apparent lose of £2,514 during the 
past year. At the time the present Committee took over the works 
the machinery for producing the energy was very inadequate, but 
tbe old system had been superseded ; whereas they started with a 
unit of 50 H. p., they had changed it to 1,000. A number of small 
engines had been superseded by a smaller number of large engines, 
and a loss was entailed thereby. The Committee hoped that a con- 
siderable saving would be made in the future by means of 
mechanical appliances. The coal-saving appliance had resulted in 
a saving of £600 in the Grat six months of the year, and it was 
anticipated that the reduction of the coal expenses would save some- 
thing like £1,000. Then they hoped to reduce the loss by means 
of increased receipts, and if the present rate of increase in their 
receipts was maintained, they would be close upon £3,000. Then 
they would be able to wipe out the debt and leave £1,500 to meet 
apy other expenses that might occur. Mr. W. B. Robotham stated 
that the borough accountant had expressed the opinion that the 
amount allowed for depreciation was insufficient, and on the other 
hand, the engineer said he had been carefully considering whether 
the high pressure alterr ating system was the most economical for 
the varied requirements of the town; he surmised that the engi- 
neer was of opinion that a considerable economy would be made by 
converting the centre of the town to the direct-current system. 
Under the circumstances, he thought it would be advisable for the 
Committee to obtain the advice of au expert on the matter. Mr. W. 
Hart (chairman of the Finance Committee) thought that not only 
the Electric Light Committee, but the Tramways Committee, should 
consult an expert. In the end tbe report was adopted, and the 
Committee granted the £3,500 asked for. 


Dorking.—The Leatherhead Electricity Supply Co. has 
given notice to the U.D.C. of its intention to apply to the B. ot T. 
for a prov. order to supply Dorking, and to repeal the Dorking 
E.L. Order of 1897. This looks like business ! 


France. The Proceedings of the Societé. Internationale 
des Electriciens, of France, give a description of a power transmis- 
sion installation at Champs, about 11 miles from Grenoble. The 
Société Hydro-Electrique de Fure & Morge supplies electricity for 
lighting and power purposes to a number of factories situated in 
the valleys of the two rivers from which the company taxes its 
name. The water-power is taken from the River Drac, & tributary 
of the Isere: it bas a fall of about 21 ft. per mile. The flow varies 
from 7,000 cub. ft. at low water to 42,000 ft. at high water, but the 
mean flow is 11,000 cub. ft. The conduit is built in the form of à 
tube, 130 in. in diameter and 3 miles long. The firet 14 miles of 
the tube is made of armoured concrete, while there mainder con- 
sists of a steel tube. The power bouse is 144 ft. x 40 ft., and con- 
tains five sets of turbo-alternators of 1,350 H.P. each. The turbines 
were supplied by Neyret-Brennier, of Grenoble, and operate at à 
speed of 300 revolutions per minute. The alternators, which are of 
the rotating-field type, deliver three-phase current at 50 cycles per 
second, and at a pressure of 3,000 volts. The two exciter sets 
deliver current at & pressure of 110 volts. There are five step-up 
transformers, each of a capacity of 1,150 kilovolt-amperes, raising 
the pressure to 15,000 and 26,000 volts. The principal transmission 
line is 22 miles in length, and consists of six wires 00108 in. in 
diameter. The 26,000-volt current is distributed to 11 inii 
which reduce the pressure to 2,000 or 1,000 volta, according to the 
locality. Some of the consumere take the current at a 19 
1,000 volts, but the majority prefer to reduce the pressure to Tik 
volts by means of transformers supplied by the company. 1 
efficiency of the turbines is 76 per cent.; alternators, 94 per ice 
transformers, 97 per cent.; principal high pressure transmission 
94 per cent; low pressure line, 90 per cent. This gives 9 Sel 
efficiency of 58 per cent. of the water-power. Of the 4,176 pa 55 
electrical power available, 3,300 H.P. has been assigned to const a 
for 30 years. The entire equipment of the generating station 
supplied by Mesers. Brown, Boveri & Co., of Baden. 


Hammersmith,—In his annual report to the Borong, 
Council, the electrical engineer, Mr. G. G. Bell, states 1 of 
revenue from private lighting was £17,826 158—8D (ia, 4g gs 
£3,472 15s. 3d. on the previous year. For public lighting © te 
7s, 2d. was received—an increase of £187 7s. 7d. = upset 
arrangement for utilising the Thames water for condensing Pi Ping 
at the electricity works has been provided, and the electric s 
mains have been extended to Willesden Junction. 


1 Q 

Horley.—Reigate R.D.C. on November 5th decide! ai 

consent to the application by Messrs. Marshall, H. mae parish 
Robert C. Quin for a prov. order to supply electricity 

of Horley. 


Kimberley (S.A.).—The T.C., ab a meeting ele 
15th ult., discussed an offer from the De Beers Co. to pru 
trical energy to the town. The borough electrical eng gc ined. It 
Long, of Cape Town, advised that the offer should be th munieipal 
was decided to act upon this advice, to continue a 
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ighting sche and to expend £17,000 forthwith upon an enlarge 
manip the plant. It was reported that since March last the 
Council had wiped off a loss of £1,300, and made a profit of £200. 


Knutsford.—The U.D.C.’s E.L. order ‘having expired, 
it has been decided to apply for its renewal, on the ground that it 
might possibly be a valuable asset for the town. 


London, —CAMBERWELIL.—The London Electric Supply 
Corporation is applying for a prov. order in this district. 

HackNEY.—The E.L. Committee of the Borough Council decided 
this week, owing to the rapidly increasing demand for electric 


lighting and power, that one 1,500-kw. steam dynamo be provided 


at a cost, including foundations, condenser, pipework and cable 
connections, of £25,500. Work in connection with the extension 
of distributors to the amount of £900 was sanctioned. It was resolved 
to adopt prepayment meters for small consumers, the charge to be 
44d. per unit, to cover meter rent. 


Lye and Wollescote.—The clerk of the U.D.C. has 
received from the B. of T. a letter stating that the Board may 
consider the expediency of delaying the revocation of the prov. 
order for one year. 


Lowestoft.—At the meeting of the T.C. on Monday, 
an intimation was received from the Mutford and Nothingland 
R.D.C. that the latter body intended to apply to the B. of T. for a 
prov. order to supply electricity to the following parishes:— 
Ashby, Barnby, Belton, Blundeston, Bradwell, Burgh Castle, 
Carlton Colville, Corton, Flixton, Fritton, Gisleham, Gunton, 
Herringfleet, Hopton, Kessingland, Lound, Mutford, Oulton, Pake- 
field, Rushmere and Somerleyton. This is an interesting announce- 
ment; several R.D.C.'s have obtained prov. orders, but not much 
has been done with them as yet. 


Ludlow.— The T.C. has declined to accept the scheme of 
the Silvertown Co. for lighting the town and destroying the 
refuse, as the latter alone would cost £500 a year. As other 
companies have offered to submit schemes, the E.L. Committee 
bas been deputed to consider them and to report. 


Lynn.—In order to comply with requests for the supply 
of electricity outside the town, tbe T.C. on Monday decided to 
apply to the B. of T. for a license to supply outside the borough 
boundary. It was also decided to extend the mains to the dock, and 
to develop installation work with the object of encouraging the use 
of electricity. 


Malvern.—The U.D.C., on the advice of Mr. J. H. 
Crowther, engineer of the Wallasey scheme, has decided to carry 
out a scheme for electric lighting at an estimated cost of 
£14,500, this sum including the cost of a refuse destructor. 


Maesteg.—The U.D.C. is applying for a prov. order. 
Notice appeared in the London Gazette on November 7th. 


Mangotsfield.— The Parochial Committee has instructed 
the clerk to take the necessary steps for procuring a prov. order 
authorising the establishment of E.L. works. 


Marlow.—On behalf of a London syndicate, Messrs. 
Roberts & Co. have asked the U.D.C. to consent to an application for 
& prov. order to supply electricity to the town. 


Mines Drainage.—Col. J. B. Cochrane, at the meeting 
last week of tbe South Staffordshire Mines Drainage Commissioners, 
stated that it was hoped shortly to place an experimental electrical 
pamp at Ocker Hill for dealing with the surface water. The 
Commissioners, it was added, were anxious to see the result, as thero 
were several sites prepared for electrical pumps in low-lying areas. 

ey were convinced of the importance of bringing the pumping 
plant up to date by putting down electrical apparatus. 


New Malden.—Mr. Compton has asked the U.D.C. to 
consent to his supplying his neighbours with electricity for lighting 
from his private installation. When the matter was considered on 
November 5th, the clerk said he took it tbat the Council did not 
wish to forbid the request, but did not wish to take any responsi- 
bility inthe matter. A member said the Council had no prov. 
order, and had no right of supply. Therefore, he took it that if 
Mr. Compton wished to supply his next door neighbour he could. 
The Clerk: If he supplies his neighbours he becomes an undertaker 
under the Act, and he must have a prov. order. Eventually it was 
decided to defer the matter until further inquiries had been made 
I very reasonable decision, seeing that no one, save the one 
member mentioned, seemed to have any idea of the rights of the 
case. It may be interesting to the Council to learn that Mr. 
Compton has a perfect right to do as he pleases in the matter, pro- 
Vided that he does not interfere with the streets. 


Newport (Mon.).—In altering the central parts of the 
supply area from alternating to direct current, the County Council 
is bearing the cost of alterations to the fittings of consumers. The 


Voltage will be raised from 100 to 230, and in consequence new. 


lamps will be necessary at the cost of the Council. 

On January 1st next a new scale of charges for the supply of elec- 
tricity will be brought into use by the Newport Corporation. From 
that date electrical energy will be supplied for lighting purposes fo 
dwelling houses and places of worship at 5d. per-unit, and for 
shops, theatres, public houses, offices, hospitals and general build- 
ings from 53d, per unit for the first 2,000 units, to 3d. for the sixth 

090 units. Consumers entering into a contract for a minimum 


quantity of 16,000 unite per annum, 3d. per unit net. Power con- 
sumers using not less than a given amount of energy for power will 
be supplied with energy for lighting purposes at special rates, 
from 4d. per unit net if they use not less than 8,000 units for power, 
to 2d. per unit for not leas than 50,000 units. It is estimated that 
on the present basis of demand the adoption of these rates will 
result in a decrease of about £600 per annum in the receipts, but 
also that the increased demand will much more than make up that 
amount in the first full year. 


Newry.—Messrs, H. Thomson & Co. propose to erect a 
turbine house and plant on a weir on the Newry river, for the 
utilisation of the water-power at that point for the purpose of 
generating electricity. 


Northfleet.—A dispute has arisen between the U. D. C. 
and the tramway company relative to the lighting of thetram depót. 
The company contends that it is entitled to light the depót with 
energy supplied by the Council for lighting and propelling the 
tramcars. The Council, holding a different opinion, has asked the 
B. of T. if the tramway company's use of electricity is lawful, and 
the Board has replied, stating that the point raised is a legal one, 
on which it has no authority to advise. 


Pontypridd and Rhondda Valley.—The South Wales 
Electrical Power Distribution Co. are now commencing to run their 
Rhondda mains from Pontypridd to Wattstown and Llwynpia, in 
the two Rhondda Valleys, and power is to be taken from the com- 
pany’s mains for an electric pumping and hauling equipment at 
the United National Colliery Co.’s pit at Wattstown. 


Royton and Crompton.—The U. D. Cs. are negotiating 
with Oldham Corporation with the object of securing electric light 
and tramways for the districts. As an alternative it is suggested 
that Royton U.D.C. should construct and work the Crompton 
electric tramways on terms to be agreed upon, 


Rugby.—A short time ago the U.D.C. agreed to adopt a 
scheme for the supply of electric light to the town. The school 
authorities had decided to cease manufacturing their own light and 
to accept a supply from the Council. They have since advised the 
Council that they have decided to continue their own supply. The 
Council is now considering what effect this decision will have upon 
its undertaking. 


Runcoro.—The U. D.C. has decided to apply to the 


B. of T. to extend the period for carrying out the electric light 
order of 1899. 


Sault Ste. Marie (U.S.A.).—On October 25th, at 
Sault Ste. Marie, Mich., the new power canal of the Consolidated 
Lake Superior Co. was officially opened, to the accompaniment of a 
combined eivic and military parade of 10,000 persons. This com- 
pany already controls a power canal of 20,000 H.P. on the Canadian 
side of the Bt. Mary's River, which connects Lakes Huron and 
Superior. The new canal is on the Michigan side, and provides for 
no less than 60,000 H.P., which will be used for generating elec- 
tricity for industrial purposes in the vicinity. The channel is over 
24 miles long, passing through the heart of the city. At its entrance 
it is 950 ft. wide, but after 2,900 ft. it narrows to a width of 220 ft., 
where the sluices are placed. Four years have been occupied in 
the construction, and the total cost has been about $4,000,000. 


Shoreham.—The U.D.C. has informed Brighton Cor- 
poration that it is not averse to the latter body obtaining powers to 
supply the town with electricity for lighting purposes in bulk or 
Otherwise, but in the absence of definite information as to the 
probable cost of energy, it declines to form any decision in the 
matter. i 


Southampton.—At a L.G.B. inquiry last week in respect 
to the application of the T.C. to borrow £2,162 for the purpose of 
supplying electrical energy, and £4,315 in connection with the 
electricity station buildings, the town clerk explained that the first 
application related wholly to feeders to the tramways. A ratepayer 
remarked tbat the public were anxious that the trading accounts of 
the electricity department should be properly audited, whereas it 
appeared from a recent discussion in the Council that the auditors 
were limited in their audit. The town clerk said there was no 
question of their being limited, and they had the whole of the books 
required by the Act of Parliament available. The Corporation was 
going to put a clause in a Bill to get a Government auditor. 


Spain.—The provincial authorities of Huesca have 
granted a concession to La Sociedad Teledinamica del Gallego to 
: put down a plant to utilise the water power of the River Gallego, at 
Jarabella, in the generation of electrical energy for lighting and 
power purposes. 


Stroud.—The U.D.C. on November 5th decided to apply 
for a prov. order for electric lighting. 


Swindon.—The L. G. B. has authorised the raising of a 


_loan for the installation of electric light at the Workhouse, at a cost 
not exceeding £1,900. 


Tacoma (U.S.A.).—The Snoqualmie Falls and White 
River Co. was incorporated on October 24th, with a capital of 
' $2,000,000. The company, of which Mr. Charles H. Baker is the 
controlling spirit, is substantially that which harnessed the 
Snoqualmie Falls several years ago, and it will now establish an 
: immense power station at Summer, nine miles from Tacoma, where 
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it is estimated that water- power to the equivalent of 12,500 H.P. i8 
available by diverting part of the flow of the White River into 
Lake Taps. The company proposes to transmit -electric power to 
the cities and towns between the Canadian frontier and Portland, 
Oregon, wbile the existing Snoqualmie plant will be able to 
supply Beattle, Everett, and the north-west of the State of Wash- 


ington. 

' Tadeaster.— The Tadcaster Electricity Co. has given 
notice of its intention to apply to the Board of Trade for leave to 
extend its undertaking to Braenham, Boston Spa, Clifford and 
Thorpatch. 


Tottenham.—The D.C. on Tuesday last week con- 
sidered a recommendation from the EL. Committee to appoint 
Mr. W. C. C. Hawtayne as expert electrical engineer, to work with 
the Council's engineer in preparing and carrying out a scheme 
under the prov. order obtained by the Council. On the motion to 
adopt the report, an amendment was proposed that the subject 
should be referred to a committee of the whole Council. The 
chairman (Mr. W. Brown) said that it would be disgraceful to 
adopt the ‘Committee's recommendation, when by accepting the 
terms of another firm, Messrs. Kincaid, Waller & Manville, the 
ratepayers Would be saved £1,875. In the course of the discussion, 
the chairman admitted that he bad been carrying out work under 
Mesars. Kincaid. Mr. C. E. Brown alleged that the ckairman had 
said that if Messre. Kincaid’s did not get the job it would be 
thousands out of his pocket. The chairman said the statement was 
false. The amendment was lost by one vote, and the recommenda- 
tion of the Committee was adopted by nine votes to eight. 


Whitehaven.—The Hai bour Commissioners have decided 
to purchase electric cranes for use at the docks. 


-Wilmslow.—At a meeting of the D.C. last week Mr. 
Chadwick moved the rescinding ofa resolution passed at a previous 
meeting for the adoption of a acheme to cost about £13,000. A 
petition signed by nearly 800 ratepayers had been received praying 
that the scheme be not proceeded with. "The Council is about 
equally divided upon it. On a division the motion was rejected by 
a small majority. The district of Wilmslow is within the area of 
the Cheshire and North Staffordshire Electric Power Syndi- 
cate’s scheme. 


wimbledon.—It was decided at a meeting of the U.D.C. 
on November 5th to apply to the B. of T. for a prov. order 
authorising the Council to supply energy to the parish of Merton, 
which is in the rural district of Croydon. 


Wolverhampton.—The Technical Sub-Committee of 
the T.C., in its annual report, refers to the scheme of the directors 
of the Electric Construction Co., whereby their employ és’ pro- 
motion in the works is dependent upon their attendance and 
progress at the Technical School, and trusts that other manufacturers 
may be led to copy their example. 


Bolton.—It is claimed that the Corporation electricity 
works is producing energy at a cheaper rate than any other etation 
in the United Kingdom. The Corporation, through its Electricity 
Committee, is considering the supply cf motors on hire to 
manufacturera. 
£200,000, and it is expected that by next March £30,000 of the 
original loan will have been paid off, ia addition to which, a con- 
siderable proportion of the surplus will be allocated in relief of the 
rates. Last year the amount so allocated was £3,850 (equivalent to 
2d. in the £), and a year hence it will probably amount to £4,500. 
The tramways take about half the energy generated. For lighting 
purposes there are 1,200 private consumers, and there are now 70 
miles of electric mains laid. 


SS 


ELECTRIC TRACTION NOTES. 


Beeston.—The U.D.C. has received from Sir Kenneth 
McKenzie an intimation that he intends applying to Parliament for 
powers to construct electric tramways in the town. 


Birkenhead to Chester. — A Liverpool firm of 
solicitors, Messrs. Gill, Archer & Co., is acting for a syndicate of 
capitalists who intend seeking power in the rext session of Parlia- 
ment, to construct a tramway from New Ferry, the terminus of the 
Birkenhead Corporation lines, to Chester, slong the bighway. The 
motive power will be electricity, and the overhead trolley system 
will be adopted. The want of such accommodation is felt by a 
very large number of people in the district, who would benefit 
greatly by increased travelling facilities. It would also enable the 
Winall District Council to obtain a supply of electricity for light- 
ing purposes should it desire to do so. Ata recent meeting of this 
Council the general proposal was considered, but no definite con- 
clusion could be arrived at in the absence of further information. 
The proposed tramway will traverse the districts (amongst others) 
cf Hooton, Litt le Sutton, Willaston and Eastham ; and the County 
Council of Cheshire, whose support to the scheme has been solicited 
is awaiting the views of the local authorities before pronouncing an 
opinion. One great advantage claimed for the tramway is, that it 
would facilitate the early milk traffic to Liverpool, vid Birkenhead, 
from the great milk-producing istrict of Cheshire. 


The cost to date cf the entire undertaking is 


Birkdale.—Major Druitt on 4th inst. made a B. of T. 
od ee of the section of line 12 miles from the Crown Hotel 
Birkdale, to the Aughton Road level crossing. He gave a favour- 
able opinion of the inspection, and the cars are now running every 
quarter of an hour. 


Birmingham.—Last week a pell was taken extending 
over three days regarding the Corporation Tramways Bill. The 
Lord Mayor declared the result on Monday as follows:—For the 
Bill, 15,139 ; against, 8,558; or a majority for of 6,581. The number 
of ratepayers who voted was: — For the Bill, 10,696 ; against, 5,046 ; 
or a majority of ratepayers for of 5,650. The poll was taken under 


the Sturgess-Bourne Act, which allows one vote for every 450 


ratal qualification. 


Birmingham and Dudley.—Tle Tramways Committee 
of the Dudley T.C. have reported to the Council that the Birming- 
ham and Midland Tramways Co. are about to reconstruct their line 
from Birmingham to Dudley for electrical equipment; and the 
Committee, before giving their approval to the proposed work, have 
recommended that the company should widen the roads where neces- 
sary, thet the tracks should have concreted beds, that Leicestershire 
setts should be used, and that the trolley poles should be at the side, 
instead of in the centre, of the road. The line at present, it may 
be stated, is worked by steam power. . 


Brighton.— An arrangement has been arrived at between 
the Corporation E.L. and Tramways Committee, whereby the 
charge for current supplied for tramway purposes shall be 1 5d. per 
unit. i 

_Chapel-en-le-Frith. — The R.D.C., on the recom- 
mendation of the Highways Committee, has decided to give it: 
moral support to Messrs. Stirling & Swann’s scheme for an electric 
tramway between Chinley, Chapel-en-le-Frith, Buxton, Fairfield, 
and on to Macclesfield. Messrs. Stirling & Swann have offered to 
supply the district with electricity in bulk, and to hand over the 
undertaking to the Council at a fair market value at the expiration 
of 35 years. 


Dartford.—Ash and Kingsdown Parish Councils have 


objected to the R.D.C. providing a system of electric tramways in 
the district. The objection on the part of the Kingsdown Council 
js that it is most unjust that the Council should speculate with the 
ratepayers’ money. Wilmington Parish Council supports the 
District Council's scheme. 


Durban (Natal).—We learn that a syndicate has been 
formed to build and run an electric tramway to Sydenham, an old 
Durban suburb, and at the same time running powers are to be sought 
for the tramway to Spring Grange and the Corporation Waterworks, 
near Pinetown Bridge. 


Exeter,—The City Council held a special meetiny on the 
7th inst. to congider proposed variations of the routes to be foliowed 
by the Corporation electric trams. A previous decision had been 
come to, after consideration of recommendations by Messrs. R. 
Hammond and A. Dickinson, of Westminster, but a new set of 
routes was now submitted hy the Electric Traction Committee, on 
the recommendation of Mr. J. E. Waller (of Kincaid, Waller and 
Manville). The chief new features of the acheme are extension 
beyond the borough boundaries in two directions and the introduc: 


tion of several double-line sections into the High Street, necessita 


ing the acquisition and setting-back of six shops in the main 
thoroughfare. The Council adopted Mr. Waller's scheme with the 
exception of one section of about 1 mile passing through the 
poorest quarter. It was decided to seek compulsory powers to acquire 
the premises which must be set back, and the promotion of the Tram- 
ways Bill isto be considered by the Council on the 19th inst. The only 
estimate of cost from any official source is £6,500 per mile fer con- 
struction, including overhead equipment; but at last week's meeting 
the Sheriff put the amount likely to be expended at £133,060 for 
the 12} miles of track now decided on. 


Germany.—The Elektrolechnischer Anzeiger states that 
the management of the Prussian railways has decided to enter into 
some new experiments in electric traction in the neighbourhood 9 
Berlin. After July Ist, 1903, steam trains are to be suspend 


entirely on the line between Berlin and Gross Lichterfeld to allow 


an electric service to be installed. The electric installation p 
been entrusted to the Union Company. Each train will consist © 
three cars capable of seating 206 persons. The line will be con 
structed on the third-rail system. 


Gomersal.— The U. D. C. on Novenber Gth received es 
the B. E. T. Co. a letter stating that it will be necots!y lee 
company to promote a Bill in Parliament to obtain rii $ 
for the electrical equipment, extensions, &c-, of ud s 
wajs, and to authorise the local authorities to EE 
They were prepared to undertake the expenses of the B ed 
they asked the Council to seal the petition. It was move dent 
seconded that the seal should be affixed, but an amens 
deferring action for the present was carried by 4 votes to 3. 


Leeds.—The new tramway bye-laws have been sanctioned 
by the Board of Trade. Excess passengers inside the car 115 any 
permitted, but there must be no standing on the top into what 
circumstances. The Tramways Committee are t) decide 


extent crowding inside is to be allowed. 


istant 

Leeds,—The salary of Mr. Arnold G. Livesay, nage 
tramways electrical engineer to the Leeds Corporation, 
raised from £200 to £250 a year. -` 


(Continued on page 827.) 
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ELECTRIC LIGHTING AND TRACTION IN 
IWALLASEY. 


THE district of Wallasey lies at the extreme north-west of 
the county of Cheshire, forming the north-western part of 
the strip of land between the rivers Mersey and Dee. The 
principal part of the district is bounded, by the river Mersey. 
Here, within a distance of 3 miles, lie the townships of New 
Brighton, Egremont, and Seacombe. Inland, on the west, 
lies the district of Wallasey proper, with the village. of 
Wallasey. Here are also the district of Liscard and other 
erstwhile rural districts, which are now rapidly becoming urban, 
and serving more and more as a residential suburb of Liver- 
pool The affairs of the district are administered by the 
Wallasey Urban District Council, a body which, of recent 
years, has shown a marked spirit of progress. Two of the 
more important public works carried out by the Council haye 
been the introduction of the electric light for public and 


a 
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A plain brick building, comprising generating house, 
boiler house and offices, was erected contiguous to buildings 
forming the pumping station of the District Council, on land 
lying on the west side of Sea View Road, Liscard. The 
generating house was built in two bays, the lighting bay 
being 96 ft. by 29 ft., the traction bay 66 ft. by 29 ft., and 
24 ft. high to the eaves. The boiler house is 96 ft. by 52 ft., 
and 24 ft. to the eaves. The chimney of the pumping 
slation was utilised as a smoke stack for the generating 
station. 

To produce electrical energy five Ferranti alternators were 
installed. Two of these are of 300 Kw., one of 200 Kw., 
and two of 75 kw. One of the larger alternators is coupled 
toa 550-H.P. compound vertical enclosed engine of Ferranti's 
make, the cylinders of which are 12 in. and 27 in., with a 
stroke of 12 in. This engine is fitted with Ferranti's patent 
grid valve. The other 800-kw. alternator is coupled to a 
Browett-Lindley three-crank compound vertical engine. 
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VIEW OF TRaAMWAYS AND PUBLIC Lames AT Pier HEAD. 


private purposes in the district, and, more recently, the com- 
pletion of a system of electric tramways. These works 
have improved the conditions of residence in the district, 
and have changed the prospects of the district greatly— 
for the better. 

Buildings and plant for providing a supply of electricity 
for lighting were first erected on a site a short distance from 
Sea View Road, in Liscard township. The lighting station 
was opened on January 29th, 1897. To extend the then 
existing plant, and to provide track and equipment for the 
tramways, fresh Parliamentary powers were sought, and in 
1899 the Wallasey Tramways and Improvement Act was 
obtained. Under the powers of this Act the tramways have 
been constructed. A further extension of the generating 
plant is proposed to be made shortly, and for this, sanction 
is about to be obtained for the borrowing of £52,850. 

The expenditure on lighting account, including wiring for 
domestic use, has been £54,636, and the cost of works, track, 
and equipment on tramways account to date has been 
£115,800. 


The 200-Kw. generator is driven by a Ferranti vertical 
enclosed compound engine, running at 250 revolutions per 
minute, with cylinders of 12 in. and 27 in. 

Each of the two 75-Kw. machines is coupled to a Browett- 
Lindley enclosed compound vertical engine of 120 H.P., 


running at about 330 revolutions per minute, 


For traction, two compound-wound six-pole generators 


of 300 kw. each were subsequently installed; these were 
manufactured by the Lancashire Dynamo and Motor Co., 


Ltd. They were coupled direct to compound vertical 


engines of the enclosed type, of 550 H.P. each, made by 


Messrs. Galloways, Ltd., with cylinders 18 in. and 30 in.. 
and with 12 in. stroke, running at about 320 revolntions 
per minute. 

Four Lancashire and one Babcock & Wilcox water- 
tube boilers were installed to supply steam for the 
lighting and traction plant. Three of the Lancashire 
boilers are 28 ft. by 7 ft. 6 in.; the fourth is 28 ft. by 
8 ft. 6 in. The Babcock & Wilcox boiler has 4,000 sq. ft. 


of heating surface. The boilers are worked at a pressure of 
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about 130 lbs. per sq. in. To condense the steam used for 
the original lighting load, two horizontal surface condensers 
of the Pulsometer Co.’s make, each capable of dealing with 
6,000 lbs. of steam per hour, were provided. For steam 
used for the traction load, a vertical jet condenser of Gallo- 


ways’ manufacture was installed, able to deal with 


J 
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View or CAR. 


12,000 Ibs. of steam per hour. Separate engines and pumps 
have been provided to maintain a supply of condensing water 
for each condenser, and the exhaust steam pipe arrangement 
is now such that the condensers can be used to condense 
steam either from the lighting or the traction engines. A 
Green economiser with 256 tubes has beeen provided, the 
scrapers of which are worked by a Fuller-Wenstróm alter- 
nating-current motor. 

A tower capable of cooling enough water to condense 
12,000 lbs. of steam per hour, was erected by Messrs. 
Cooper, Schwartz & Co., a few yards distant from the west 
side of the engine house. 

For the lighting plant, one Ferranti switchboard of 
enamelled slate, with four “feeder and three machine panels, 
was erectcd. Kelvin voltmeters, Johnson & Phillips’s syn- 
chronising voltmeter, and Ferranti quick-break switches 
were provided. Ferranti box-type rheostats were also 
fitted. 

A second Ferranti switchboard with eight panels was 
subsequently erected for the traction side. Of the panels, 
four are feeder panels, three are generator panels, and one is 
the Board of Trade panel. The generator panels are fitted 
with Ferranti patent carbon quick-break switches, and the 
other panels with the makers’ ordinary quick-break switches. 
The voltmeters, one a paralleling voltmeter, are of Evershed 
and Vignoles’ pattern, and the watt-hour meter is of the 
Thomson type. Ferranti circuit breakers and resistances, 
with box-type rheostats, have been fitted. The Board of 
Trade panel has Weston ammeters, and Elliott Bros.’ 
recorders. f 

The system of lighting adopted in the Wallasey dis- 
trict was the two-wire, single-phase alternating system. In 
distribution, about 35 miles of cables are now employed. 
The cables leading out of the station are the British 
Insulated Wire Co.’s concentric, paper-insulated, lead-covered, 
steel tape-armoured cables. Three circuits were laid direct 
in the ground. The high-pressure cables range from 19/14 
to 7/18 S.W.G. for 2,000 volts. The low-pressure from 
37,14 to 27/15. Current is generated at 2,000 to 2,100 
volta, and is transformed, for ordinary lighting use, down to 
100 volts. In two exceptional cases it is transformed to 200 
and 220 volts respectively, the higher of these voltages being 
for use at the New Brighton Tower, a place of popular 
resort at which a large use is made of electrical energy for 
lighting. The street transformers are of three types— 
Ferranti, Edison and Electrical Construction Co.s A 
fourth cable of the B.I.W. Co.’s manufacture, paper-in- 
sulated, lead-covered, and laid in earthenware troughing, 
filled in solid with bitumen, was put down for the 
tramway service. Running out from the station this cable 
is 4 sq. in. in section; the branches are of 3 and 72 sq. in. 


For the tramways about 11 miles of single cables are now 
laid. 

Up to the end of August 26,815 8-c.P. lamps were wired, 
and wiring for other lamps has since gone on. For street, 
lighting 45 Siemens 10-ampere arc lamps of open type are 
employed. Many of the lamps are supplied from the 
low pressure network, as special mains have not been run 
for the arc lamps. Where lamps are connected with 
high pressure mains, the transformer is in the base of the 
column. | 

The standard charge for energy is at the rate of 6d. per 
Board of Trade unit. For motors the charge has been 34d. 
per unit. A revision of the charges ig now being made, 
under which the charge for motors will become 3d., and & 
reduction at the rate of 3d. per. unit will be made on all 
energy consumed for lighting over and above two units per 
quarter per 8-C.P. lamp wired on consumers’ premises, 

The tramways have been treated as a separate department, 
and have been supplied in the past at 2]d. per unit. By 
the revision, this charge will become 14d. per unit. 

With respect to the tramways, it was decided that three 
mein routes should be constructed, with termini at Sea- 
combe Ferry on the south and New Brighton Ferry on the 
north. One route was to proceed from Seacombe tia 
Seabank Road and Victoria Road, the length being, in round 
figures, 24 miles Another route was to proceed from 
Seacombe, % St. Paul's Road, Liscard Road, and Rake 
Lane, to New Brighton, a distance of 3 miles, tapping the 
new residential district in the central part of the Council's 
area; the third route was to be viá Brighton Street, 
Church Street, Egremont, Liscard Road, and Warren Drive 
to New Brighton, a distance of 3 miles, The total length of 
the three routes is 85 miles, and the track length 105 miles. 
The plan adopted was to construct single track with passing 
places about 300 yards apart. Wherever a double track 
could be laid without incurring expense by widening roads, 
this was done. The single track has been laid throughont 
with a view to the probable doubling of the track. 

The work of constructing the track was carried out by the 
engineering staff of the Council, under the direction of 
Mr. W. H. Travers, engineer and surveyor to the Council, 
with Mr. B. Howdle as assistant engineer, and Mr. H. 
Jackson as tramways assistant. The actual work of con- 
struction began on June 24th, 1901, and the third route 
was opened for public traffic on May 19th, 1902. The 
routes lie through comparatively level areas, the steepest 
gradient being 1 in 14, which occurs in Rowson Street, 


Rowson Sr. AND SzaBANK Rp. Crossina, AT Mil Lane DEPO 


New Brighton. There is also a short length at 1 in 20. 
Curves, however, occur pretty freely, the sharpest having ? 
radius of 45 ft. to the inside rail. At each terminus the 
balloon system was adopted, the radius in each case being 
45 ft. All curves were laid “ tight-to-gauge,” and this i 
said to have been found of much advantage in working. 
Most of the curves are of at least 75 ft. radius. A jen 
of procedure as regards construction was the laying dow! ° 
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a plotting-area, or platform, 120 ft. x 60 ft. at the Mill 
Lane depót of the Council. This area was formed of con- 
crete 6 in. thick, smoothed level on the surface. All of the 
curves and “ turn-outs were laid down, and fitted exactly 
to size, on this bed of concrete. To form a bed for the 


WALLASEY Houp-pown, RAIL JOINT. 


rails, the road was excavated, and 6 in. of concrete was 
laid down. The rails were laid on blocks of concrete about 
12 in. square, and the bed-concrete was then brought up to 
the rails. Between the rails, and for 18 in. on each side, 
the track has been paved, generall with granite. In 
Seabank Road, to deaden the sound, the track for a short 
distance was paved with Allcott’s red gum blocks. 


radius guard plates 7 in. x $ in. have been used, but the plan 
of laying curves tight-to-gauge has rendered guard plates 
unnecessary, and some of the plates have been removed. 
The patent * Wallasey hold-down joint "—the invention of 
Messrs. Travers, Howdle and Jackson—was used in the 
later construction. The joint consiste of a sole piece, or 
plate, provided with long hold-down clip bolts. The plate 
is set 9 in. below the rail, the space above being filled with 
concrete. The bolts are screwed at the upper end and fitted 
with nuts. In the event of a rail working loose, the practice 
where the hold-down joint is in use is to take up one or 
two setts near the joint and to slacken down the bolts, wedge 
up the rail, and run in cement grout under the rail. In 
about an hour the bolts can be tightened up, when the rail or 
joint will be found to be firm. The hold-down joint has, 
however, as great elasticity as the rail, so that undue rigidity 
is not attained. The gauge of the Wallasey tramways is 
standard, 4 ft. 84 in. 

Chicago Crown bonds have been chiefly used at the rail 
joints. Edison-Brown plastic bonds have also been used. 
A cross bond was introduced at every 100 ft. The points 
and crossings are bonded through, in addition to the bonding 
at the joints. : 

With respect to equipment, side poles and brackets 
have been used generally to carry the trolley wires. 
At the car shed, at the termini, and at certain points 
on the routes, span ,wires have been used, but the 
general plan has been to use side brackets and 
to carry both trolley wires from one bracket. , This 


Traction SIDE oF EN GIN R Room: Two 300-kw. LANCASHIRE DyNaMos, AND GALLOWAY ENGINES, 


The contracts for laying the rails and for erecting the 
overhead equipment were secured by Messrs. R. W. Blackwell 
and Co., Ltd., and the work has been carried out by this 
company. Rails 60 ft. long, weighing 98 Ibs. to the yard, 
were used for the track. These were manufactured by the 
Barrow Hematite Steel Co., Ltd. The base of the rail is 
7 in. wide, and the depth from face to underside of base is 
also 7 in. Fish plates weighing 64 lbe. per pair were used. 
A Marshall’s patent sole plate, weighing 34 lbs., was used 
under each joint. Tie bars were used every 7 ft. 6 in. 

The points and crossings are of crucible cast-steel, and 
were supplied by Askham Bros. & Wilson, Ltd. The points 
are 8 ft. 6 in. length, and are 1 in 6 as standard, and 1 in 4 
and 1 in 2 in special cases, with curved points for shorter radii. 
P hillips & Dawson’s patent drain rails are used where 
required, and all points are drained. At the present time 
the Council are introducing McKnight’s silent automatic 
point controller, the intention being to use this appliance 
on the system generally. On all curves of less than 60 ft. 


has necessitated the use of long arms. The poles are 
three-section Mannesmann, 31 ft. 6 in. high, and weigh 
about 5 cwt. each. The brackets vary in length from 
10 ft. 6 in. to 18 ft. 6 in. Two guard wires have been 
used above the trolley wires wherever it has seemed desirable. 
All guard wires are bonded on the poles and the poles 
are bonded to the rails. 

Two gauges of cold-drawn copper trolley wire have been 
used in connection with the Wallasey tramways. One of 
00 gauge is used in the car shed, while on the roads a 
wire of 000 gauge is used. 

The car outfit up to the present time consists of 20 cars of 
the Liverpool type, with reversed staircases. Each car will 
seat 22 persons inside and 34 outside. The cars have been 
manufactured by Messre. Dick, Kerr & Co., Limited, at the 
Preston works of this company, and are provided with the 
usual type of Short controller, and with Tidswell life 
guards. The trucks are of Brill type, each being provided 
with two 254 motors of 25 H.P. 
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For housing the cars, a shed was erected a few yards 
distant from the generating station. The shed is 120 ft. 


long and 100 ft. wide, and is covered by a three-span steel 
framed roof. The front of the shed forms practically one 
entrarce, which can be closed wholly or partly by means of 
nine of Kinnear's steel rolling doors, each 22 ft. high by 
12 ft. wide, which are raised or lowered by means of hand 
chains. The shed provides berthage for 36 cars. 


A con- 


WALLABEY: FERRANTI TRACTION SWITCHBOARD. 


tinuous pit“ 5 ft. deep extends from side to side of the 
shed below the level of the track. Arc lamps of 10 amperes, 
open type, arranged three in series, light the sked. Work- 
shops equipped with drills, lathes and 
other machine tools have been provided. 
A Langdon-Davies motor is used to 
work smiths’ fans and wood-working 
machines, and a Birkfield and Young 
motor works a pump. A commodious 
dining-room, cloak-room, &c., have been 
provided for the use of the staff. 

Tbe erection and fitting-up of the 
generating station were carried out under 
the supervision of Mr. J. H. Crowther, 
general manager of the gas, water and 
electrical undertakings of the Wallasey 
Urban District Council, and these depart- 
ments continue to be in Mr. Crowther's 
charge. He has, however, since the 
establishment of the electrical department, 
been ably assisted by his brother, Mr. 
J. <A. Crowther, assistant electrical 
engineer under the Council. The 
general manager of the tramways is 
Major R. R. Greene, a gentleman of 
wide commercial and administrative 
experience. Mr. W. G. Ellery is the 
present chairman of the District Council, and Dr. T. W. A. 
Napier is the chairman of the Tramways Committee. 
Impressed by the utility of the lighting and tram- 
ways facilities which are now in operation, and by the 
growing use of these facilities by the public, the 
Council proposes to extend the generating plant by adding 
another 500-Kw. generator and another boiler, and by 
erecting a chimney 8 ft. 6 in. in internal diameter. to serve 


for the station. The Council, it may be added, lately 
erected an attractive building in Sea View Road, at a 
cost of about £1,500, as tramways offices, which gives 
appropriate completeness to the tramways establishment. 


THE ST. LOUIS UNIVERSAL EXHIBITION, 
1904. 


Wx have already on seVesui uccasions given some particulars 
showing the importance of the great show which is to be 
held in St. Louis, the year after next. Some further details 
regarding the electricity building itself will be of interest. 
Naturally, this section will be one of the greatest depart- 
ments of the Exhibition. The architects are Messrs. Walker 
and Kimball of Boston and Omaha; and the contractors 
Messrs. William Goldie, Sons & Co., their tender for the 
building being $399,940, or about £80,000. The building 
will be surrounded by water, and will have a frontage of 
650 fc. towards the north and 525 ft. towards the east, 
facing the main lagoon. A column treatment of the 
Corinthian order is the style selected. To give the 
appearance of height to the buildings, the columns are to be 
carried down to the ground. Pediment and towers break 
the line of the facades. On two sides of the building there 
are cloisters. "The building has a floor space of 292,000 
sq. ft. ; a balcony runs round the building, and this gives 
another 100,000 sq. ft. for exhibits. About 185 tons of 
iron and steel are being used in the construction, and, 
in all, there are 176 trusses, the largest span being 
89 ft. The lighting-up of the Palace of Electricity 
at the Paris Exhibition, 1900, was one of the things 
that every visitor made a point of seeing; at St. 
Louis the same idea is brooding. As already stated, the 
Palace of Electricity will be surrounded by water, it will be 
lit by hundreds of lamps, and these reflected in water will 
be multiplied and re-multiplied a thousandfold. In fact, 
as might be anticipated, an attempt is being made to produce 
a volume of light on a scale that the world has not hitherto 
seen. The following figures have been compiled of 
the attendances at six International Expositions :— 
Paris, 1867, 20,000,000; 1878, 40,000,000; 1899, 
43,000,000; 1900, 50,000,000; Philadelphia, 1876, 
10,000,000 ; Chicago, 1893, 28,000,000. There is every 
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reason to believe that the St. Louis show will in every way 
Stand well in with these figures. Z , 
The exhibits in the Palace of Electricity will be divided 
into five groups, and these will embrace all the world of 
electricity. The groups include machines for generating an 
using electricity, electro-chemistry, electric lighting, tele 


graphy and telephony, and various other applications. Besides 


this general exhibit of electrical materials and processes, the 


— 
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United States Government will also have a display of 
apparatus in use in the Services and Departments. 

[n conclusion, we may remind our readers that exhibit space 
is free, and also that gratuitous power will be supplied for 
the exhibits of processes of manufacture. The oflices for 
the United Kingdom of the St. Louis Universal Exhi- 
bition are at Sanctuary House, Tothill Street, Westminster, 
S.W. | 


ELECTRIO TRACTION NOTES. 


(Continued from page 822.) 

Liverpool.—On Monday and Tuesday nights last week 
the Lord Mayor of Liverpool (Mr. Charles Petrie) entertained the 
employés of the Corporation tramways, 700 of them dining at his 
lordship's invitation, on each evenit g, making 1,400 in all, 


London.—In the House of Commons on Tuesday, Mr. 
Bryce (Aberdeen, S.) had the following question on the paper:— 
“To ask the First Lord of the Treasury whether, having regard to 
the increasing congestion of traffic in the streets of London, aud to 
the need for more rapid modes of transit between distant parta, his 
Majesty's Government will consider the desirability of instituting 
an inquiry, by Royal Commission or otherwise, into the means of 
locomotion and transportation in London on and beneath the sur- 
face, including the better regulation of vehicular traffic, the possi- 
bility of appropristing certain thoroughfares to certain kinds of 
traffic, the means of facilitating the construction of electric tram- 
ways along or immediately beneath the streets, and the steps to be 
tsken for creating a properly-arranged and conveniently inter-con- 
nected system of deep-level electric railways.” In putting the 
question, the right hon. gentleman added that it was not intended 
by the question to suggest that such an inquiry should in any way 
supersede any ordinary inquiries before Committees of the House 
specially appointed to consider the question of particular Bille. It 
was meant to lay down the outlines of a scheme, and especially to 
consider the question of deep-level railways. Mr. Balfour, in reply, 
said that the subject was one of the first importance, not merely for 
the metropolis, but for the country at large. The only hesitation 
he had in giving an affirmative reply, was lest a Royal Commission 
should have the effect of unduly delaying necessary steps, but he 
would consider the matter, and in all probability a Royal Com- 
mission would be the best course. 

On 7th inst. another portion of the L. U. T. Co.'s system of elec- 
tric tramways in Middlesex was opened for traflic, when the cars 
from Hammersmith and Shepherd’s Bush were run direct to Ful- 
well, vid Twickenham. 


Newcastle-on-Tyne.—At a meeting of the Tramways 
Committee of the Newcastle Corporation on 6th inst., the chairman, 
Councillor W. Cail, reported that the number of cars originally 


‘contemplated as necessary to be run was 90, but as showing the great 


increase in the traffic, the number in actual use on the preceding 
Saturday was 140. The plant in reserve at the power station was 
taxed to the utmost, and with the prospect of a further increase in 
the number of care, it would be necessary to make immediate 
arrangements to have additional engine power. Specifications had 
been sent out by the Committee for the building of a new 3, 000-H. P. 
engine which was sanctioned by the Committee some little time 
ago, and that it was expected would be ready neat September. In 
the meantime it would be necessary to have some relief, and Mr. 
Le Rossignol has been empowered to make inquiries with a view 
to obtaining a 1,000-H P. engine at an early date. 


Newport (Mon.).—The foundation stone of the new 
transporter bridge over the Uek, at Newport, was laid on Saturday. 
The bridge, which is of a pattern entirely new to this country, 
bas been designed by M. Arnodin, the eminent French engineer. 
Its main features are two towers of open lattice girder work 254 ft. 
high, passing over which are huge steel wire cables, from which will 
be suspended a platform of girder framework at a height of 177 ft. 
above high water level. From this platform is swung a car, which 
travelling from tower to tower, will be the meaus of conveyance 
for vehicles or foot passengers, the car being at such a height as to 
permit of vehicles being driven directly upon it. The motive power 
for the car will be electricity, controlled from the car, but with the 


motors fixed on shore, a duplicate set of controlling gear being 


fixed ashore for use in case of need. The car can carry 66 tons; 
&x vehicles may be accommodated as well as foot passengers, the 
journey of 645 ft. across taking exactly one minute. A spring buffer 
arrangement will be fixed to avoid slowing down and too great shock 
of contact. 

The work of relaying the tramways for electric traction was 
aoe on Tuesday last week by the contractors, Messrs. 

uss. 


Rugby.—The U.D.C. on November 6th declined to 
accept a scheme of electric tramways for the town submitted by a 


‘Birmingham firm of solicitors on behalf of a company whose name 


was not divulged. The general idea was that the Council should 
provide its own tramways. 


Russia,— According to the Zlektrolechnischer Anzeiger, 
an official inquiry is on foot to consider the proposal of a private 
firm to construct and operate a standard-gauge electric railway in 
Russia. The line is to be built near the Lake Ladoga, and to extend 
gradually over the territory situated between St. Petersburg, 
Vologda, and Petrozavodsk, &c. The company wish the Govern- 
ment to guarantee interest at 3 per cent. and to supply the land and 
road material. 


Sale.—The U.D.C. has given its conditional approval to 


the proposals of the B. E. T. Co., Ltd., for a system of tramways in 
the district. 


Salford.—The tramway receipts for the whole of the dis- 
trict continue to increase steadily. During the last half-year they 
have exceeded the expectations by something like £10,000—the 
sum which the Tramways Committee of the Corporation undertook 
to hand over in relief of the rates. The figures are remarkable in 
face of the fact that an average reduction has been made in the 
fares on all routes of about 25 per cent. The Corporation received 
from the Manchester Carriage Co. a rental of £8,000 for the old 
horse tramways, a fourth of which was absorbed in the upkeep 
of the lines. 


South Shields.—<A town’s meeting was held on the 3rd 
inst. to consider the Council's Tramway Bill. The Mayor (Coun- 
cillor Beattie) formally moved the approval of the scheme, and 
Alderman J. R. Lawson, in seconding it, gave some idea as to the 
scope of the Bill. He pointed out that the present Bill was con- 
siderably less than the previous one, and there was an approximate 
difference ia the cost of £100,000. In the Bill they sought powers 
both to work aud to lease the system, a course that was almost uai- 
versally adopted now, and which left them open to adopt what 
course they thought fit. There was no opposition to the m: tion, 
and it was carried without a dissentient. On the last occasion about 
& year ago a poll was demanded, and the sanction to the Bill was 
refused. 


Southport.— From April 1st to October 11th, 2,066,169 
passengers were carried on the Corporation electric trams, com- 
pared with 2,005,493 for the same period last year. The receipts 
show a very small decrease, the figures being £9,619 this year, 
against £9,639 last year. The largest decrease is shown on the 
High Park route, the decrease being £484. 


Steyning West.—Tbhe R.D.C. has consented to the 
scheme of the Brighton and Shoreham Tramway Co. for the con- 
struction of an electric tramway from Southwick and Kir gston-by- 
Sea to Lancing.. 


Stretford.—The U.D.C. last week considered the tram- 
ways question. It was stated that, up to the present time, the 
Council had had no disagreement with the Manchester C. rpo'ation; 
on the contrary, they were agreed on the tramways question on 
every point. The Corporation had been granted a lease for 21 years 
to run their cara over the Stretford lines, Manchester reimburaiug 
the District Council the cost of buying out the Tramways Co., also 
the cost of reconstructing the lines, and practically also the cost of 
the overhead equipment. Manchester agrees also to take «lectricity 
for motive power from Stretford, on terms to be arranged. The Man- 
chester Carriage and Tramways Co. will continue its hcrae-traction 
service up to November 30th. The company is under an obligation 
to maintain a service of cars, so long as it retains the ownership 
of the Stretford lines; so soon as it relinquishes the ownership, 
the service will be taken up by the Manchester Corpora ion, aud the 
lines prepared for electric traction. 


Sussex,— East Preston R. D. C. has decided not to support 
at present the proposal of the B.E.T. Co. to construct an electric 
tramway along the coast from Worthing to Littlehampton, on the 
ground that no benefit would be derived beyond enhancing the 
value of land along the line of route for building purposes. 


Wallasey.—A long discussion took place at the monthly 
meeting of the Wallasey Urban District Council over certain pro- 
posals made by the Ferries Committee for restricting the ateamboat 
service between New Brighton and Liverpool during the winter 
months. Since the opening of the electric tramways between 
Seacombe and New Brighton there has been a considerable falling 
off in the passenger traffic by boat between New Brighton and 
Liverpool. The receipts at New Brighton and Egremont ferries, 
to and from which the single fares are respectively 3d. and 2d, 
have fallen by £8,000, while at Seacombe, where the fare to or 
from Liverpool is id., the receipts have risen by £2,400. The 
through tram fare from Seacomb3 to New Brighton is 2d., but to 
this has to be added the fare for crossing the river, which is 3d, 
2d., or 1d, according to the ferry used. A rearrangement of the 
boat service with a view to lessening the cost of the service in the 
winter was decided upon. 


Whitefield.— The negotiations which have for some 
time been proceeding between the Salford Corporation and the 
Whitefield Urban District Council for the cquipment of an electric 
car service in the Whitefield district, have been brought to a satis- 
factory conclusion. The terms have not been made public, but they 
are said to be entirely satisfactory to both partics. The Whitefield 
lines will form a continuation of thcse through Prestwich, now in 
course of construction, by Salford, under agreement with the Prest- 
wich Council, and it is highly probable that an arrangement will 
also be made for the completion of connecting lines through the 


populous urban district of Radcliffe, also by the Salford Cor- 


poration. 
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Wolverhampton.—In their annual report to the Town 
Council, the Tramways Committee make the following reference to 
the Lorain surface-contact system of electric traction :— 


The Committee would point out that during the coming municipal year the 
experimental period comes to an end, the 12 mooths expiring on April 17th 
next, running having commenced on February 6th last. After April 17th the 
Council will have to give novice under the terms of the contract, either that 
they intend to adopt the system, in which case they immediately take it over, 
or else that they have not found it to be a successful working undertaking, in 
which case they notify the Lorain Co. to that effect, and the company 
are then under an obligation to remove it at their own expense. Your 
Committee do not think it advisable, under the circumstances, to express any 
opinion at the present upon tre point. The whole matter will come before you 
in due course, and it will then be for you to take one of the two alternatives 
presented. It should be. added that the contract between the Corporation and 
she company provides, in the case of a dispute between them 4s to the practical 
workability of the system, that there shall be a reference to arbitration, the 
referee being an appointee of the Board of Trade. 


Yarmouth.—The T.C. held a special meeting on 
November 5th to pass resolutions applying fora loan of £15,000 
for tramway extension purposes, but as a quorum was not present 
the matter had to be deferred. It is proposed to construct four 
new sections— Marine Parade South, estimated to cost £12,750 ; St. 
Peter's Road, to Gorleston Ferry, £6,890; over Southtown Bridge 
to Southtown station, £3,000; Marine Parade Nortb, £11,400. On 
car shed extensions it is proposed to spend £1,500; on the pur- 
chase of cars, £8,000; while £2,000 is estimated for contingencies, 
electrical engineering charges, &c. 


TELEGRAPH AND TELEPHONE NOTES. 


The Congress of Rome.—In preparation for the Inter- 
national Postal Congress to be held in Rome in 1904, M. Berard, 
the French Minister of Commerce, has issued an invitation to all 
members of the Postal staff to submit to him any proposals for 
improving the service with especial reference to the perfecting of 
the knowledge of foreign languages and the modification of the 
International service. 


Disturbances to Telegraph Lines by Three-Phase 
Railway.—The New York Electrical W'orld contained recently an 
article by Cesare Pio, in which he says:—''The Lecco-Colico- 
Chiavenna-Sondrio Railway, recently inaugurated in the North of 
Italy, is, as is well known, operated with three-phase currents at 
3,000 volts, the primary voltage being 20,000 volts. The trans- 
mission lines are three wires, situated in a vertical plane, and the 
secondary lines are constituted by two overhead trolley wires and 
by the rails for the return. When the first test of trains was made 
the disturbances to telegraphs were so great that communication had 
to be suspended, even that relating to the railroad service. In 
order to avoid these troubles the return circuit of the telegraph line 
was changed in direction by utilising the stream of the Adda 
River. Later some inductive coils with closed magnetic circuit 
were connected in series wich the telegraph lines, and finally a 
return circuit was added to all these lines. The latter was the 
only remedy which proved successful and gave good results, It 
was also demonstrated that all the troubles were caused by the 
secondary current at 3,000 volts, the primary current at 20,000 volts 
having no influence on telegraphic communications. As a conse- 
quence of the good results obtained, the telegraph engineers of the 
Italian Government conceived the idea of combining all the returns 
in a single wire; but this idea was soon abandoned, as the return 
of the different telegraph lines would have to be of very large 
cross-section. The number of wires was then doubled for all the 
telegraph circuits running along the railway lines., Over 400 
miles of wire was laid with all the necessary special work at 
crossing points, the poles were etrengthened, and the whole work was 
accomplished in 16 days under the direction of an inspector of the 
Government telegraphs. Some advantages resulted also from the 
adoption of inductive coils with closed magnetic circuit, but it was 
noted that the advantage was inversely proportional to the speed 
of telegraphic communication. Therefore the use of such coils is 
not advisable with Wheatstone or Baudot machine telegraphic 
apparatus. The remedy just described cannot, however, be con- 
sidered a complete solution of the problem, for while the change 
from single to double line has been possible in the present case, it 
would be no easy matter with respect to the main railway lines 
where the number of wires is enormous, and where ofcen there are 
two sets of poles, one on each side of the track. Besides 
economical objections, there are also technical objections with 
respect to through lines, owing to loss of time, as was demon- 
strated in Lecco. The only practical solution of the problem 
seems to be to put underground all telegraph lines.” 


France.—The French Postal Administration has again 
undertaken a series of experiments with automatic telephone 
apparatus. The firat series was uudertaken in 1900, and had for 
its aim to allow subscribers to communicate automatically among 
themselves, aud public call stations to communicate with sub- 
scribers, and to efficiently register at the same time the number and 
duration of tbe connections. For the present experiments, four 
new automatic installations have been placed in the offices of the 
Grand Hotel, of the Place de la République, of the Rue de 
Provence and of the Rue d'Amsterdam, besides the Gare St. 
Lazare. As in the machines firat tried, it is only necessary to slip 
in coins to the value of 15 centimes after asking for the com- 
munication, and the remainder is done automatically. So soon as 
the time allowed has elapsed communication is automatically 


interrupted, and & further 15 centimes must be inserted if the 
conversation is to be continued. The trials of 1900 and the more 
recent ones at Caen were not successful, but they showed where the 
faulta of the system lay. 'Tne present experiments will definitely 
establish whether it is possible to have & regular automatic service. 


Hull Telephones, — The T.C. on November 6th dis- 
cussed a proposal to apply for a loan of £47,350 for the purpose of 
establishing a municipal telephone system. The matter, however, 
was referred back to the Finance Committee. 


The Telegraph Wire Export Trade.— The fluctuating 
character of tbe export trade of this country in telegraph wire and 
apparatus connected therewith is well shown by the returns for the 
past month, which show that the shipments attained a value of no 
less than £431,682 as contrasted with only £50,739 in September 
last and £112,687 in October, 1901. Notwithstanding this heavy 
Bhipment, the exports this year to the end of October show a 
decrease, being only £2,658,414 as compared with £2,865,839 in the 
first 10 months of 1901. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, 
Latakia-Cyprus .. oy * ee T .. June 90, 1599 `.. 
Communication with Carthagena and B . 
quilla (Columbia) ; SUN — T Deo. 8, 1900 .. Se 
Trinidad-Demerara No. 1 oe oe ee ea Aug. 27, 1901 ee ee 
Dominica-Martinique ee ee ee ee ee May 8, 1902 ee eo 
Bt. Lucia-Martinique .. ae 90 a . May 8, 1902 
Guadeloupe-Martinique a € as .. May 9, 1902 .. EN 
Santa Cruz de Teneriffe to Tejita de Teneriffe July 4, 1902 
Puerto Plata-Martinique i3 NS .. Jul 


REPAIRED, 


Guantanamo-Mole St. Nicholas Àug.4,1902  .. ‘ 
Cayenne-Pinheiro ais m oe ee .. Aug. 18, 1902 .. z 
St. Lucia-8t. Vincent. Ps os as . Sept. 19, 1902 ae 
Reissi-Issa as zs š 3 s 


s 8 es Oct. 22, 1902 
B .. Oct. 22, 1902 
.. Oct. 22, 1902 

.. Nov. 1, 1904 ., " 


Reissi-Yemani . 85 24 
Carcavelios-Ponta Delgada . 
Trinidad-Demerara No.2  .. 


Dominica-Guadeloupe.. - v .. Nov. 4,1902. .. vs 
Ascension-St. Helena .. En bs .. Nov. 8, 1903 . November 10 
Marseilles- Barcelona. : .. Nov. 8, 1902  .. "s 
Cadiz-Teneriffe .. s is .. Nov. 8, 1902 

LANDLINES :— 


ee Feb. 24, 1900 ee ee 
via 

äs we July 18, 1900 ee oe 
se .. Sept. 19, 1902 .. ` 


Telegraphy Extraordinary.— In a letter to the Oullook, 
a supporter of the Cable Ring writes as followa regarding the cables 
which the French Government proposes to establish :—“ Yes, for 


Route vía Hanekin on Persian xg n . 

Communication with Tientsin and Taku 
Helampo gs Es x ee 

Communication with Maranham .. 


` the very good reason that France has had no Cable Ring to take the 


first risk and expense, so that if her projects ever get past the 
paper stage it will be at the expense of Jean, Jules and Pierre, who 
never send a cablegram between their cradles and their graves. 
Germany, too, seems to be coveting our chaos.” Apart from the 
precocity implied, it can easily be understood that Jean, Jules and 
Pierre might find insuperable difficulties in sending telegrams from 
their cradles to their graves, even if such telegrams were “ delayed 
in transmission,” and the exact address of the grave were known. 


The Cable Ring have not found a very adroit advocate in Mr. 
N. F.“ 


Turkey.— The Levant Herald states that the Sublime 
Porte has granted to the Turkish Postal Administration the 
necessary credit for the purchase of 20 tons of wite for the pro- 


longation or renewal of the telegraph lines in the province of 
Hedjaz. | 


West Hartlepool Telephones, — The  Postmaster- 
General has granted a municipal telephone license to the T.C. 


Wireless Telegraphy. — A “Wireless Telegraphy 
Restriction Act, 1902,” has received the assent of the Governor-in- 
Council of the Bahamas. 'The present Act provides that it sball 
be unlawful for any person in the Babama Islands to transmit or 
receive messages across the seas by means of any wireless telegraphy 
whatsoever, unless such person shall haye previously received the 
consent in writing, of the Colonial Secretary of the Governor-in- 
Council authorising the same. Any person violating the provisions 
of the Act is liable, on summary conviction, to a penalty not ex- 
ceeding +200. 

M. Bernard, assistant secretary of the Post Office in France, has 
nomioated a commision to study the question of the application 
of wireless telegraphy. 


CONTRACTS OPEN AND GLOSED. 


OPEN. 


Aberdeen.—November 26th.  Electrically-driven tower 


wagon for overhead tramway repairs. See Official Notices : 
November 7th. : 


Barking Town.—December 1st. Steel and iron car shed. 
See “Official Notices" to-day. 


Blackburn.—November 24th. Boilers, stokers, super- 
heaters, economisers, feed pumps, pipes, condensers, ash and 
conveying plant. See Official Notices November 7th. 


Bristol.—November 14th. Arc cables, See "Official 
Notices " October 24th. 
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Brussels.—November 19th. The Belgian State Rail- 
ways Administration wants tenders for telegraph insulators. 


Clacton.—December 22nd. Two economic boilers, 
piping; two 100-xw. steam dynamos, balancer and boosters; 
awitchboard; cables, &.; accumulators; crane. See “ Official 
Notices” to-day. 


Copenhagen.—November 17th. Two dynamos, switch- 
board, &. Bee “Official Notices October 17th. | 


Coventry. — Coal-conveying plant for the electricity 
works, See Official Notices to-day. 


Durban.—December 5th. (1) Complete telephone ex- 
change equipment, 7,200 lines; (2) Underground dry-core air-space 
cables for the Corporation. See “ Official Notices " November 7th. 


Finchley.—November 24th. Boilers, balancing sets, 
crane, batteries, mains, street lighting, &c. See Official Notices 
November 7th. 


France.—January 1st. The Prefectural authorities of 
the department of Calvados are inviting projects until January 1st, 
1903, for the construction and working of an electric tramway, 
for the transport of passengers and goods between Trouville and 
Honfleur, a distance of about 10 miles. Particulars may be 
obtained from, and proposals are to be sent to, La Prefecture de 
Calvados, Caen. 


Halifax.—November 20th. 750-Kw. steam dynamo 
with condenser. See “Official Notices " October 24th. 


Italy.— November 25th. The Adriatic Railway authori- 
ties in Florence are inviting tenders until the 25th inst. for the 
supply of three electric locomotives. 


London.—November 18th. The L.C.C. invites tenders 
for road-work and plate-laying for the reconstruction of certain 
tramways on the conduit system. Engineers’ Department, Spring 
Gardens. | 


Lowestoft.—November 26th. Overhead equipment and 
poles; cables, &c., for tramways. See Official Notices Oct. 31st. 


Malta.—November 28th. The local authority at 
Valetta wants offers for the concession of electric tramways con- 
necting Valetta and Cospicua, Senglea and Vettoriosa and the 
Casal Zebbug. Particulars from Mr. Wm. Casolani, Receiver- 
General and Director of Contracts, Valetta, Malta. 


Manchester.—November 19th. The Electricity Com- 
mittee wants tenders for the supply, delivery and erection of cast- 


iron storage tanks at Stuart Street station. 


Manchester.—November 26th. Power and distributing 
circuits, arc.and incandescent lighting at Stuart Street station and 
ten sub-stations. See Official Notices" to-day. 


Pontypridd.—November 22nd. Tramways permanent 


way, traveller and storage battery. See "Official Notices Oct. 31st. 


Radeliffe.— November 14th. Steam dynamos, boilers, 
superheaters and economisers, condenser and pumps. See Official 
Notices ” October 31st. 


Southampton.—November 18th. (1) Car bodies; (2) 
MM equipment and trucks. See “ Official Notices " October 


Spain.—November 28th. "The municipal authorities of 
Chinchilla are inviting tenders until the 28th inst. for the conces- 
sion for the public and private electric lighting of the town during 
a period of 15 years. Particulars may be obtained from, and 
tenders are to be sent to, El Secretario del Ayuntamiento de Chin- 
chilla, Spain. 


Stalybridge. — November 24th. Motor - generators, 
switches, starting motors and transformers, booster sets, balancers, 
air compressors, accumulators and travelling cranes for the Staly- 
bridge, &c, Tramways and Electricity Board. See "Official 
Notices” November 7th. | 


Sunderland.—November 28th. Steam dynamo, three- 
Phase motor-generators and transformers, and switchboards. See 
Official Notices October 17th. ` 


Swansea.—December Ist. Electric motors and starting 


switches (12 months’ supply) for the Corporation. See“ Official 
Notices” to-day. 
Tien- Tsin, — November 30th. The Municipal 


Becretary at Tien-Tein is calling for proposals for the lighting of 
sd British concessions by electricity. Bee this column for August 


Warrington.—The Electricity Committee invites tenders 
fora 12 months’ supply of paper-insulated cables. Specification, 
&c., from the Borough Electrical Engineer (one guinea). ` 


` CLOSED. 


Bury.—The tender of the Forest City Electric Co. for 
rail bonds has been accepted by the Corporation, who use 
the “ Protected " type of rail bonds throughout their new tramways 
system. 


Cleckheaton.—The following tenders for supplies to the 
electricity works have been accepted by the U.D.C. :~ Messrs. 


‘Atkinson & Thornton, Cleckheaton, for wiring the electricity works ; 


the British Insulated Wire Co, Prescot, for jointers’ tools, &c. ; aud 
the General Electric Co., Ltd., Manchester, for ohmmeter and gene- 
rator. 


France,—The contract for tke supply of five electric 
motors — one 30-H. P., one 20-H.P., and three 7 H.P.—for the Paris 
municipal paving-block works bas been placed with the Compagnie 
Générale Electrique de Nancy. 


Newport (Mon.).—The Corporation has accepted the 
tender of Messrs. W. T. Glover & Co. for overhead equipment of 
electric car sheds and yard, the amount being £620; and that of 
Messrs. W. A. Baker & Co. for supplying gangways, &., at the new 
power station for £895. 


Peterborough.—Messrs. Crompton & Co., Ltd., have 
secured a contract from the Corporation for one each 120-K w. 
and 240-Kw. traction generators, coupled to Willans engines, also & 
traction switchboard, and a “ Chelmsford " reversible booster. 


Sheffield, — A 500-xw. alternator, extensions to existing 
machines and switchgear extensions are to be supplied by Messrs. 
Ferranti, Ltd. 


Walsall —The T.C. has accepted the following tenders 
for the electrical department:—Messrs. Lambert Bros., Walsall, 
exhaust pipes for the new engine room (£160); Messrs. E. Green 
and Son, Ltd., an economiser for the Wolverhampton Street 
generating station (£514); Messre. Bumstead & Chandler, an 
induced draught apparatus (£379); Messrs. John Russell & Co., Ltd., 
of Walsall, steam pipes (£268). 
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FORTHCOMING EVENTS. 


Friday, November 14th. — Electro - Harmonic Concert (Ladies’ 
Night) at the Crown Room, Holborn Restaurant. 
Extra tickets of admission may be obtained from 
Mr. W. E. Lane, the hon. secretary, at the reduced 
price of 1s. each. 
Tuesday, November 18th.—At 8 p.m. Institution of Civil Engi- 
neers. Meeting. Paper to be further discussed: 
“Blectric Tramways,” by C. Hopkinson, B.Sc., B. 
Hopkinson, B.Sc, and E. Talbot. The succeeding 
paper will be :— High Speed Electrical Generating 
Piant,” by T. H. Minshall. 
Wednesday, November 19th.—At 7.20 p.m. Institution of Elec- 
trical Engineers (Students’ Section). Meeting. Mr. 
J. D. Griffin will open a discussion on Steam v. Elec- 
tric Traction.” 
Chemical Society Meeting at Burlington House. 
Edinburgh Students’ Engineering Society. 
Messrs. Bruce Peebles & Co.'s Tay Works. 
At 8 p.m.—Institution of Electrical Engineers (Birming- 
ham Local Section). Meeting on the University 
Buildings (Ordinary General). Address by the chair- 
man, Mr. Henry Lea, on Recent Pregress in Elec- 
trical Engineering in Great Britain.” 
Friday, November 21st.— At 8 p.m. Institution of Junior En- 
gineers. Inaugural meeting of the Session at the 
V estminster Palace Hotel. Col. Edward Raban, C.B., 
will deliver his Presidential Addrets on “The Prepara- 
tion of Engineering Projects." | 
At 7.30 p.m.—North-East Coast Institution of Engineers 
and Shipbuilders. Meeting at the Lecture Theatre of 
the Literary and Philosophical Society, Newcastle. 
Wednesday, December 17th.—Institution of Electrical Engineers. 
Annual dinner in the Grand Hall of the Hotel Cecil. 


Visit to 
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Alleged Burning by X Rays.—An interesting case is 
pending in the Supreme Court of Queen's County, N.Y. "he 
laintiff, George Durst, employed as collector to a brewery, sues ior 
$50,000 for damages for injuries alleged to have been sustained 
through the surgical use of the X rays. The rays were used tu 
diagnose a case of a pendicitis, which was subsequently operated on 
successfully; and the defendant, Dr. Samuel Lodge, says that the 
“burn” was due to the antiseptic preparations used for the opera- 
tion, and in no way could have been due to the rays. 
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Institation of Junior Engineers.—The programme 
of this enterprising Institution for the 1902—1903 session hay been 
published. The meetings are held at the Westminster Palace Hotel 
on Friday evenings, at 8 p.m., as follows: 

October 24th, 1902.— Annual general meeting. 

November 21st.—Presidential address on the“ Preparation of Engineering 
Projects,” by Col. Edward Raban, C.B., R.E., Director of Works of the Navy. 

December 6th.—“ The Planimeter, Explained Simply, without Mathematics,” 
by Mr. William J. Tennant, A. M. I. Mech. E., Past-Chairman. 

January 2nd, 1903.—'* Marine Boilers: A Consideration of the Relative 


Values of Different Types,“ by Mr. H. M. Routhwaite, M. I. Mech. E., Hon. 
Member. 


February 6th.—“ Calorimetry.” by Mr. W. Garnet Wernham, Member. 


„February 14th (Saturday, at 7 p.m.).—Eighteenth Anniversary Dinner in the 
Victoria Hall of the Hotel Cecil. 


March 6th.—:* Practical Notes on the Use and Maintenance of Electric Motors 
for Factory Purposes,’’ by Mr. W. T. George, Member. 
March lith (Saturday, at 7 p.m.).—Conversauzione. 


April 3rd.—' Greasy Condensation Water as Boiler Feed," by Mr. William 
Paterson, Member. 


May 1st.-—“ The Effect of Design on Methods of Construction, from a Con- 
tractor's Point of View," by Mr. R. W. Newman, M. I. Mech. E., Member. 


Those young engineers among our readers who are desirous of 
knowing more about the Institution should communicate with 


Mr. W. T. Dunn, the secretary, at 39, Victoria Street, West- 
minster, S.W. . 


An Ameriean Sewage Pumping Installation. — 
In the matter of sanitation, whether it be in the disposal of refuse 
or of sewage, we are, in spite of our shortcomings, in advance of 
America. The first electrically-driven pumping station — according 
to the Electrical IWorld and Engincer, N.Y.—has just been put down 
at Pittsfield, Mass Hitherto, the whole of the sewage from this 
town flowed directly into the Housatonic River, but under the new 
scheme it is pumped to the outskirts of the city, a distance of 24 
miles, to a large filter bed. Here it is passed through the necessary 
filtering media, consisting principally of sand, and finally passes, 
clarified and harmless, into the river. The pump is of the Smith— 
Vaile three-crank type, specially constructed for this class of work, 
and is fitted with leather-seated clapper valves. Its capacity is 
200,000 gallons per hour, against a head of 54 ft., at a crank speed 
of 29 revolutions per minute. As the pump works for only 10 hours 
a day, storage reservoirs of 1,500,000 gallons capacity are constructed 
between the pumping station and the screen house. The gases 
from these reservoirs are led by means of ducts to the base of a 
chimney, in which & Sturtevant fan is fixed to assist the draught 
when required. A synchronous polyphase motor of 85 HP. drives 
the pump through belting and gearing, and the disadvantages of 
this type of motor, as compared with the ordinary continuous 
current or the polyphase induction motor, are well illustrated. In 
the first place the motor must be started up on no load, which 
necessitates a friction clutch on the countershaft. Then, a 7-E. p. 
induction motor is required to start the big synchronous motor, and 
as the two are balted together, fast and loose pulleys on the large 
motor shaft are necessary, together with bracket and outer bearing. 
The starting resistance is of the liquid type, and is placed in the 
secondary or rotor circuit. In addition to this complication, a con- 
tinuous-current exciter is needed, this, also, being belted to the 
synchronous motor. In all, therefore, this motur has no less than 
four pulleys, the main driving pulley at one end of its shaft, and, 
at the other end, fast and loose pulleys for the starting motor, and 
a fast pulley for the exciter. The line pressure is 2,300 volts at 60 ~. 
Tne starting motor is connected through transformers, which reduce 
the pressure to 500 volts. It is intended to duplicate the plant 
shortly, and foundations for the extra set have been laid. 


Those German Locos.: how they Met the Test.— 
In coanection with the statement by Lord George Hamilton that 
the delay in the delivery of German engines to India was the con- 
sequence of the rigid application of the British tests, the London 
correspondent of the Scotsman understands that the testa have been 
found more severe than the German firms reckoned on, and have 
thrown out a large number of the engines. The cylinders have, it 
is stated, been found defective in no fewer than 80 cases, and one 
locomotive could not be got to run at all in consequence of the 
frame fouling the gear. The contracts are being so much impeded 
by these testa that some of the locomotives will cause a loss of 
25 per cent. to the firm that has to deliver them. 


Consultants and Trade Discounts.—We understand 
that a conference took place last week between the National Elec- 
trical Contractors’ Association and the National Electrical Manu- 
facturers’ Association, when it was agreed that the interests of the 
two associations should bs united with a view of bringiog under the 
notice of the various Institutions the breaches of professional 
etiquette which have of late become so prevalent with architects 
and consulting engineers by claiming on their own or their cl.ents’ 
behalf the trade discounts. 


Annual Dinner.—The first annual dinner and smoking 
concert to be held by Mesera. Elliott Bros. takes place on Saturday, 
November 22nd, at the Horse Shoe Hotel, W.C. Friends so 
desiring can obtain tickets from Mr. Collins or Mr. Passmore, at 
Century Works, Lewisham. 


Fatality.—An employé of Messrs. R. W. Blackwell & Co. 
while at work on a tower wagon erecting the overhead tramways 
equipment at Warrington, met his death through a pull-over sud- 
denly snapping. He was thrown off the wagon into the roadway. 
He fell on his head and died shortly afterwards. 


The Faraday Club.— The third dinner of the above 
club was held at St. Ermin's Hotel on Friday, the 7th inst., Mr. J. 
Swinburne (president) in the chair. Seventy members and guests 
were accommodated in the handsome new dining hall, amongst 
whom the following represented the engineering profession, viz., 
Messrs. 8. Z. de Ferranti (vice-president), A. P. Trotter, E. M, 
Lacey, Hugo Hirst, Leslie Robertson, A. M. Sillar, A. T. Snell, 
J. J. Bteinitz, Vaughan Pendred, G. R. Dunell, Dr. S. Rideal, 
W. G. MeMillan (secretary, Institution of Electrical Engineers), E. 
Worthington (secretary, Institution of Mechanical Engineers), and 
B. H. Brough (secretary, Iron and Steel Institute), &c. After 
honouring the loyal toast, Mr. B. H. Brough proposed the health of 
club, and explained its interests and objects amongst engineers of 


every calling, to which the president responded in a happy speech. 


He assured his audience that 180 members now enrolled by no 
means represented the limit of scope, and a very bright future 
awaited the efforts of an energetic committee, seeing that the 
management of the hotel were fully alive to its prospects and 
permanent arrangements have been accordirgly made. A very 
extensive list of complimentary technical journals supplied was 
a great boon, which, no doubt, would be increased from time to 
time, and he was glad to say that the Council of the Institution of 
Electrical Engineers had availed themselves of the offer made by the 
committee for the use of the club quarters for Council meetings, &c., 
on Institution nights. Mr. Sanger Shepherd had consented to read 
a paper to the club on “Colour Photography," on Wednesday, 
December 3rd, and further arrangements for the winter programme 
would be duly announced. Mr. J. P. Maginnis proposed “ The 
Guests,” to which Mr. Vaughan Pendred and C. H. W. Biggs 
responded for the mechanical and electrical engineers respectively. 
An enjoyable dinner was followed forthwith by a smoking concert, 
admirably directed by Mr. Wilson James, a deservedly well-known 
humourist. 


Society of Arts.— he arrangements for the session 
which opens on November 19th with Sir Wm. Preece's presidential 
address, are as follows:— 

November 26th.—"' Le Tunnel du Simplon, et la nouvelle ligne 
de chemin de fer directe Anglo-Italienne pour l'Orient," by Dr. 
Gustave Goegg, Professor of Technology at the High School of 
Commerce, Geneva. 


"Industrial Trusts,” by Prof. W. Smart, LL.D. (After Christ- 


mas.) 

“Oil Lighting by Incandescence,” by Arthur Kitson. (After 
Christmas, ) - 

“The Metric System,” by A. Sonnenschein. (After Christmas.) 

“The Cost of Municipal Trading," by Dixon H. Davies, (Afte 
Christmas.) 

A course of Cantor Lectures will be delivered on Monday 
evenings at 8 o'clock, as follows:—'' The Future of Coal, Gas, and 
Allied Illuminants," by Prof. Vivian B. Lewis. Four lectures on 
November 24th, December 1st, 8th and 15th. 

" Hertzian Wave Telegraphy in Theory and Practice," by Prof. 
J. A. Fleming, M.A., D.Sc., F.R.S. Four lectures on March 2nd, 
9th, 16th, 23rd. 

“ Mechanical Road Carriages,” by W. Worby Beaumont, M. I. C. E. 
Four lectures on April 27th, May 4th, 11th, 18th. 


I.E. E. (Newcastle Section). —Mr. J. H. Holmes presided 
at the third annual dinner of this local section of the Institution, 
which was held in the County Hotel in that city on 5th inst. Mr. 
A. W. Heaviside proposed The Mayor and Corporation of New- 
castle," and the Mayor (Ald. Newton), in responding, said the future 
was in the grasp of the electrical engineer, and all looked to them 
to do even more in the future than in the past. Mr. A. C. Swinton 
proposed the toast of “The Durham College of Science and the 
Learned Societies," to which the Rev. Principal Gurney and Mr. 
Johu Tweedy replied. Mr. W. Cail, the chairman of the Newcastle 
Tramways Committee, proposed the “Institution of Electrical 
Engineers." He said the municipalities had gained the most in the 
past, and would gain the most in the future from the efforts of the 
electrical engineer. They had lighted the homes of the people, snd 
provided magnificent means of traction, while the municipalities, 
he hoped and believed, had not been backward in assisting elec- 
trical science. Mr. Swinburne, the president of the Institution, in 
acknowledging the toast, referred to the important part that New- 
castle had taken in the development of electrical science, instancing 
the introduction of the electric incandescent lamp by Mr. J. W. 
Swan, and the turbine by Mr. Parsons. Mr. C. Harrison, engineer 
to the North-Eastern Railway Co., in response to calls, claimed that 
the company he represented was a progressive one. He could not 
say whether the scheme they were attempting, of instituting elec- 
tric traction on some of the lines locally, was a good one or not; 
that was a question for the future. Still, they were going to try it. 
After other toasts the proceedings terminated. 


Simple Pole-Finder.—Pole-finding paper of the ordi- 
nary type is not always handy when required, and it is well to 
know of a convenient substitute. For this purpose, says ?’Industris 
Electrique, common blue prints are admirably adapted. All that is 
necessary is to cut a slip from an old print, moisten it, and apply it 
to the terminals of which it is desired to ascertain the polarity. In 
a few seconds the blue paper in the neighbourhood of the negative 
terminal will be bleached, the ferro-pruasiate cf potash being de- 
composed, with the liberation of potash at the negative. We have 
tried this suggestion, and find it to be perfectly successfal. 


Electric Post.—The Central News Rome correspondent 
tays that Signor Piscicelli left fer London on Monday to form å 
tyndicate to establish his naw ele tric post. 
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Personal.—In the list of birthday honours the following 
appointments have been made to the Imperial Service Order :— 
G. H. Comport, Esq., Superintending Engineer, Telegraph Service ; 
T. Mason, Esq., Traffic Manager, Telegraph Service; E. Yeld, Esq., 


Assistant Secretary to the Post Office. 
The Daily Chronicle of Tuesday last refers to the disappoint- 


ment which has been caused to many scientific friends and. 


sdmirers by the omission of the name of Dr. J. Wilson Swan, 
the inventor of the incandescent electric lamp, from the list 
of birthday honours. Dr. Swan, who is now 74 years of age, has 
rendered invaluable service to electrical science and engineering 
during his long career, and we join with others in regretting that 
he has not yet been selected for merited recognition. 

It is reported that Prof. J. J. Thomson, Professor of Experi- 
mental Physics at Cambridge, has been appointed Silliman lecturer 


at Yale. 

We regret to inform the many friends of Mr. F. E. Andrews, 
AM.LE.E., works secretary at the Falcon Works of the Brush 
Electrical Engineering Co., Ltd, Loughborough, of his breakdown 
in health, in consequence of which he has been ordered a six 
months’ rest at Davos Plats. | l 

The Postmaster-General has appointed Mr. J. M. Maclachlan to 
be Assistant Controller of the Central Telegraph Office, St. 
Martin’s-le-Grand. l 

Mr. W. J. Hammer recently returned to New York after a four 
monthe’ visit to Europe. He has been making a study of the latest 
electrical and engineering developments in England, Norway, 
Sweden, Switzerland, Belgium, France, Denmark and Italy, spend- 
ing some time inspecting the Valtellina three-phase railway in 
Italy. | . 

Mr Lord, of Lord & Shand, of Plymouth, has been prerented by 
his staff with a set of table silver on the occasion of his approach- 
ing marriage with Miss M. Strickland, of Bizergh Castle, Westmore- 


land. 


London County Council.—At the meeting on Tuesday 
the Coancil referred to the Highways Committee for consideration 
of 22 tenders received for the supply and erection of three low- 
pressure switchboards for the tramway sub-stations. 

The Joint Com:nittee on. Tube Railways presented a report ex- 
pressing the opinion that the Council should press for an immediate 
and complete inquiry into the whole subject, and that in the mean- 
time no further projects should be allowed to proceed in Parliament. 
During the discussion, which extended over two hours, it was sug- 
gested that a Royal Commission should be appointed, and also that 
the Council itself should promote & scheme for the construction of 
tube railways. Eventually, the Council adopted a lengthy set of 
resolutions on the matter, resolving to support a deputation to wait 
upon the President of the B. of T. with reference to the proposed 
Royal Commission. ' 

The Parliamentary Committee, in referring to the rejection from 
the Council's General Powers Bill of 1902 of clauses proposing to 
authorise the borough councils to expend money on wiring and 
fitting premises for electric lighting, stated that further letters had 
been received from local authorities announcing that the power in 
question was in some cases greatly needed, and asking the Council 
to make another attempt to obtain the legislation desired. After 
consideration the Committee were of opinion that the request 
should be acceded to, but they had pointed ont that the success of 
the application must, to a very large extent, depend upon the co- 
operation of the borough councils. On the recommendation of the 
Committee the Council resolved to insert similar clau:es in its 
General Powers Bill of 1903. 


The Freedom of the Press.—We are used to calling 
attention to the ignorant mistakes made by tbe smart young men 
of the daily press when endeavouring totell the public about things 
electrical, but when an important “daily ” publishes a defamatory 
libel on a man who has done so much for legitimate electrical 
business as Mr. Emile Garcke, it gives rise to feelings of indignation. 

On the 11th inst. appeared the article to which we refer. It is 
called "The Development of the Electrical Trust: Jabez Balfour 
and the Electric Construction Corporation,” and after premisiog 
that what follows is absolutely trustworthy,” it proceeds to link the 
Dames of Jabez Spencer Balfour and Henry Granville Wright 
with that of Mr. Garcke, on the ground that they were all 
three directors of the Electric Construction Corporation, and 
in support of this, the claim is made of documentary evidence. 
Had the writer possessed any knowledge of his subject, beyond 
such evidence, and were he old enough to remember the period, 
he would be aware that it was after the arrest of Messrs. Balfour 
and Co., and, because of their arrest, that Mr. Garcke, a man of 
quite another kidney, went into the corporation as managing 
director, to clean the stable. The sweeping out was a tough job, 
requiring a subtle brain, a hard face, and very hard work. The 
coffers were empty, and there was nothing for it but reconstruc- 
tion. Who, knowing the corporation’s antecedents, would find the 
money? It was put down by a company of which Mr. Garcke was 
a director, and one of his reasons for joining the board was to look 
after it. We know it now as a success, and at the man who effected 
this change, the Daily News, in ignorance of the real state of affairs, 
now flings its filth. 

Not content with traducing Mr. Garcke in connection with the 
E.C.C., by linking him with such men, the Daily News, alluding to the 
Brush Co., says: “The Brush met this fate (reconstruction) after 
some six years of Mr. Garcke's identification with its progress." 
Anyone who remembers the period will recall the formation of the 
Brush subsidiary companies and their collapse one after another, 
and the ill repute of the parent and its offspring. It was Mr. Garcke, 


who, taking the parent company in hand and re-absorbing the sub- 


companies, placed it on a sound basis and brought it from impe- 
cuniosity to good standing. He had nothing to do with the man 
agement in its ioflated early days, and we should think that M 

Garcke, to whom we offer our cordial sympathy, will scarcely let 
the matter rest where it is. 


The Chatham Car Accident.—On Tuesday the inquest 
into the circumstances attending the deaths of the three men who 
lost their lives in the electric tram accident at Old Brompton on 
October 30th, when 50 other passengers were injured. Major J. W. 
Pringle, R.E., was again present on behalf of the Board of Trade. 
Frederick Charles Pearce, the driver of the car, said that he stopped 
at the top of Westcourt Street Hill for five minutes for a pilot, as 
his instructions were not to go down the hill without one. He saw 
the pilot walking up towards the point, and then he started the 
cat with the intention of picking the pilot up half-way down the 
hill. When he got about 8 yards down the hill the car seemed 
to lurch forward, and he took the electric brake off and let 
some sand out. The car seemed to go at a terrible speed again. By 
that time he had reached the pointe. Ee tried to pick the car up 
again, but it dashed round the curve and overturned. By Major 
Pringle: He felt himself competent to take the car down the hill 
without the pilot. Before he started the car he applied the slipper 
brake, and it was kept on all the way dowa. Beyond the hand, 


. slipper, and electric brakes he did not then know of any other 


means of stopping thecar. He knew now there was another way— 
by reversing the current. In answer to Mr. Hearn, who repre- 
sented the relatives of the men who lost their lives, the witness said 
he had been suspended from driving. He was engaged as a driver 
after three weeks’ training. The inquest was adjourned. 

As we go to press we learn that the Chatham and District Light 
Railway Co. have decided to replace the ordinary “hand” pattern 
brakes throughout the system, by the Westinghouse magnetic brake, 
the order for the equipments having been placed with the British 
Westinghouse Electric and Manufacturing Co. 


Electric Shock Fatality.—On Monday evening last a 
fitter named Withers, employed at the Metropolitan Electric Supply 
Co.’s station at Manchester Square, received a fatal shock. We 
shall report the circumstances, as told at the inquest, in our next 


issue. 


An Interesting Specification.—A few weeks ago, 
after the date of sending in tenders had passed, we received a copy 
of a specification for the electric plant required for the lighting of 
Ladysmith, South Africa. This is au evidence of the rapidity with 
which events move along, for it is only necessary to mention the 
name to recall in men’s minds memories of the famous siege so lately 
a thing of the past. And now the town wishes to give evidence of 
its commercial activity by the installation of the electric light. It 
is true that tue present demands are for a modest beginning. Mr. 
John Roberts, the Durban electrical engineer, has prepared the 
specification, which asks for two 50-Kw. steam generators and the 
erection of an overhead three-wire direct current network. The 
plant required is as simple as possible, three locomotive type boilers, 
each capable of supplying one steam set, two steam generators, 
each consisting of a high speed engine direct coupled to two 
25-kw. dynamos each of 200 volts, the sets working at 140 lbs. 
steam pressure. A &switcbboard, feed heater, injector, donkey 
pump, and the necessary steam and exhaust pipes and connections 
practically complete the power house equipment, and out-of-doors 
Mr. Roberts proposes to employ overhead wires mounted on steel 
posts of the Siemens telegraph type. The wisdom of this method 
of running wires in the early days of an undertaking has been from 
time to time severely criticised, but for pioneer work Mr. Roberts 
bas found it very useful in Durban, aud probably the results will 
be the same at Ladysmith. We call attention to this specification 
as it is of the simple type, which proves successful for small installa- 
tiona in new countries, and at the present time there are a number 
of towns in our South African colonies which will very soon be in 
a position to fellow the example of Ladysmith. Oar manufac- 
turers would do well to note tbeir wants, so as to be ready to 
quickly meet the demand for small reliable units when it arises. 


For Sale,— Messrs. Wheatley Kirk & Co. will sell by 
auction at the Cbaring ‘ross and Strand Electricity Supply Co.'s 
Maidea Lane works six Willans engines with dynamos, Belliss 
engine coupled to 6-ft. exhaust fan, feed-water heaters, pumps, six 
156-H.P. and one 250-H.P. Babcock & Wilcox boilers, &c. See our 
advertisement pages this week. 


The Engineering Trades of South Africa.— It will 
be remembered that some months ago three special commissioners 
were appointed by the South Africa Trade Committee to inquire, 
for the benefit of British manufacturers, into the business prospects 
and general conditions which prevail in the South African colonies. 
After spending about seven weeks on African soil, two of the com- 
missioners returned and prepared their reports, and these have 
now been issued. A brief reference thereto appeared in our issue of 
October 17th. The report on the engineering trades has been 
drawn up by Mr. Ben. H. Morgan, and that on the general trades 
by Mr. T. N. Jenkin. A copy of the former bas been sent to us for 
review (P. S. King & Son, Westminster, 158), and a perusal of it 
leads us to believe that engineering firms, whose eyes are now 
turned very attentively towards the wants of South Africa, will find 
it a very useful volume, containing information which they may 
study with profit to their own industrial operations. The matter 
contained in the couple of hundred pages of the work necessarily 
covers a very wide range of subjects. There is something of 
electrical interest in many of the sections, but the chief one in this 
respect is that devoted exclusively to electrical mining, tramway 
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and lighting machinery.” That the outlook is promising goes with- 
out saying, but the competition to be met with is bound to be keen, 
whether in relation to price or any other feature. Three-phase work 
there is, of course, a good field for, and the author points out 
various ways in which British firms should with advantage more 
energetically endeavour to meet the requirements. The whole of 
the Rand electric mine installations are said to require 
remodelling, especially as there is a tremendous extension 
of the mining industry anticipated very shortly. Details 
are given of the kinds of machinery employed at several electric 
light and power works for the information of manufacturers. A list 
of the principal electric tramways and lighting undertakings, with 
very brief details of their systema of working, ia printed, and the 
electrical work, on the Cape Government and Natal Government 
Railways is described. Space prevents our making any further 
reference to this interesting publication, but we may say that we 


consider it a book well worth reading, and afterwards keeping at 
hand for reference. 


THE CENTRAL STATION ENGINEER. 


TuE first annual social and prize distribution of the Leeds City 
Electric Ligbting Department Cricket Club was held on Saturday 
evening, Mr. Dickinson, the manager, presiding. The chairman, 
after an interesting speech, distributed the prizes to Messrs. Oddy, 
Newby and Wildman, who have attained the best averages during 
the past season. The members moved a hearty vote of thanks to 
the chairman for the valuable assistance he had given as president 
of the club, and the rest of the evening was spent in dancing. 

Mr. W. M. Nrrsow, electrical engineer to the Corporation of 
Greenock, bas received an important appointment in Queensland, 
under the Brisbane Tramways Co., and has accordingly 
resigned his position in Greenock. Mr. Nelson was born in 
Australia, where his father was at one time Premier of (Queensland. 

The Stockton-on-Tees T.C. on November 4th decided to increase 
the salary of Mr. J. J. SwrTH, manager of the electricity works, 
from £250 to £275 per annum. 

The Sheffield Corporation E.L. Committee bas granted the fol- 
lowing increases of salary to officials in the electric light depart- 
ment:—Mr. H. S. R. Parton, secretary, from £300 to £325; Mr. 
J. W. BanNrs, superintendent of wiring and fitting department, 
£237 108. to £250; Mr. C. E. R. Brcar, assistant superintendent, 
£166 to £176; Mr. J. W. BraAvCcHAMP, superintendent of factory, 
£210 to £220. Other minor increases raised the total from £3,190 4s. 
to £3,402 16s. per annum. 

Mr. F. V. BRowN, senior watch engineer to the Metropolitan 
Electric Supply Co., Ltd., has been appointed assistant outdoor 
superintendent for switchboard erection by Mcesre. Ferranti, Ltd., 
Hollinwood, and takes up hia new duties on the 15th inst. 


NEW COMPANIES REGISTERED. 


General International Wireless Telegraph and Telephone 
Co., Ltd. (75, 277). This company was registered on October 81st, with a capital 
of £150,000 in £1 shares, to adopt an agreement with J. 'T. Armstrong to use, 
develop, grant licences in respect of and otherwise turn to account the patents, 
inventions and rights referred to therein, and to carry on the business of elec- 
tricians, mechanical engineers, suppliers of electric light, beat and power, tele- 
phone and telegraph constructors and owners, manufacturers of and dealers in 
torpedoes, actinuuts, railway and other signals, fire alarms, lamps, military 
equipments, mine exploding apparatus and the like, &c. The first subscribers 
(each with one share) are: Lieut.-Col. Gerard-Smith, K. C. XI. G., Holford 
House, Baldock, Herts.; F. A. Moore, 118, Southwark Street, S.E., merchant ; 
D. J. Morgan, M.P., 20, Bishopsgate Street, E.C., merchant; W. A. McArthur, 
M.P., 18—19, Silk Street, Cripplegate, EC, merchant; W. F. Pankburst, 
1, Austin Friars, E.C., stockbroker; F. C. Burnett, 128, Pall Mall, S. W., navy 
avent and banker; and A. H. White, 2, Windmill Hill, Hampstead, author and 
journalist. No initial public issue. The number of directors is not to be less 
than three nor more than seven; the first are to be appointed by the tub- 
scribers: qualification, £500; remuneration, £2,000 per annum and a share in 
the profits, divisible (such share not to exceed 410, A0 in any year). 


Inland Waterways, Ltd. (75,302). This company was reris- 
tered on November 3rd, with a capital of £15,025 in 15,000 ordinary shares of 
£1 each and 500 adventurers’ shares of 1s. each, to construct, lease or acquire 
canals, rivers, navigations, wharves, ships, worke, buildings, land and con- 
veniences in England, to equip and work canals by electrical, steam, horse or 
other power, &c. The first subscribers are:— R. F. Collinge, Hazelcroft, 
Killinghall, Ripley, Yorkshire, electrical engineer, with 1,500 ordinary shares: 
Lt.-Col. C. J. L. Stuart, 36, Clarges Streec, W., with 1,000 ordinary and 50 
adventurers’ shares; Capt. W. J. Underwood, 15, Brackley Rond, Chiswick. W., 
electrical engineer, with 62 adventurers’ shares; L. W. Jenkins, Clevedon, 
Perry Vale, Forest Hill, S. E., secretary, with 62 adventurers’ shares; 
A. R. Upward, 170, Warwick Gardens, W., consulting engineer, with 26 
adventurers’ shares; G. Callender, 25, Victoria Street. 8.W., civil engineer, 
with 500 ordinary shares; snd A. Pollock, 27, y Place, Holborn, E.C., 
solicitor, with 225 adventurers’ shares. No initial public issue. The number 
of directors is not to be less than three nor more than seven; the subscribers 
are to appoint the first; qualification, 250 ordinary or 50 adventurers’ shares. 
Registered office, 23, Queen Victoria Street, E.C. 


Hindhead and District Electric Light Co., Ltd. (75,361) — 
This company was reriste:ed on November 7th, with a capital of. £15,000 in 
£1 shares. to acquire the business carried on by J. Grover at Hindhead, Surrey, 
and the undertaking authorised by the Hindhead and District Electric Lightin 
Order, 1:92, and to carry on business of suppliers of electric light, heat, soun 
and power, electricians, electrical and general engineers, &c. The first rub- 
scribers are :—J. Grover, 38, Woodberry Down, Finsbury Park, N., builder, 
with 10,000 shares; F. Meen, 20, Gladwell Road, Crouch End, N., accountant, 
with one share; J. Hindsley, 95, Church Crescent, Muswell Hill. N., builder, 
with one share; B. J. Grover, Dale View, Woodside Park, N., builder, with one 
share ; A. Grover, 11, Cecil Court, Charting Cross Road, W.C., surveyor, with one 
share; À. Richardson, 23, Trinder Road, Crouch End, N., gentleman, with one 
share; and E Simmonds, 19, Finsbury Circus, E.C., solicitor, with one share. 
No initia! public issue, The number of directors is not to be less than two nor 
more tian tive, the first are :—J. Grover (chairman and permanent director), A. 
Grover and F. Meen, 


Electrical Treatment Association, Ltd. (75,365.)—This com- 
pany was registered on November 8th, with a capital of £2,000 in £1 shares, to 
acquire the goodwill of a system for treating diseases by electricity, to treat 
persons medically by electrical method, to adopt an agreement with W.N, 
Brough, E. E. Bartlett and C. W. Cox, and to carry on the business of manu- 
facturers of and dealers in electrica] appliances for medica! and other purposes 
Kc. The first subscribers (each with one share) are: —W, N. Brough, south 
John Street, Liverpool, gunpowder merchant; Miss E. C. Brough. Canning 
Btreet, Liverpool; T. F. Webster, Dwerryhouse Lane, W. Derby, Liverpool, 
cashier; D. P. Maddin, 253, Kensington, Liverpool, clerk; C. Collins, 4, 
Harrington Street, Liverpool, chartered accountant; H. A. Maw, 4, Harrington 
Street, Liverpool, chartered accountant; and C. Collins, jun., 44, Hertford 
Drive, Liscard, articled clerk. No initial public issue. W.N. Brough is per. 
manent managing director; qualification, 100 shares, Registered office, 4, 
Harrington Street, Liverpool. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


A. Reyrolle & Co., Ltd.  (70,210.) — Electrical appliance 
manufacturers, electricians, electrical engineers, &c. — A flrat mortgage de- 
benture, dated October Sth, 1902 (created September 19th), to secure £2,000, 
charged on the company's undertaking and property, present and future, in- 
cluding uncalled capital has been registered. Holders, C. J. Spence and 
J. W. B. Pease, bankers, of Newcastle-on-Tyne. 


Mono-rall Portable Railway Co., Ltd. (59,074). — A memo- 
randum of satisfaction to the extent of £100 of first debentures and tothe 
extent of £800 of second debentures, dated April 23rd, 1902, securing respec- 
tively £1,666 13s. 4d. and £5,333 6s. Rd.,has been filed. Amounts previously 
paid off, first debentures, £200; second debentures, £1,200. 


Lewisham and District Electric Supply Co., Ltd. (66,420: — 
A debenture dated July 8th, 1902, to secure an indefinite amount, and now 
stamped to cover £6,000, charged on the company's undertaking and property, 


has been registered. Holders: Blackheath and Greenwich District Electric 
Light Co., Ltd. 


Langdon-Davies Motor Co., Ltd. (55,830).—Issue on October 
28rd of £2,000 debentures, part of a series created October 15th, 1902, to secure 
£6,000, charged on the company’s undertaking and property. present and future, 
including uncalled capital. No trust deed. Holders: A. W, Cree, C. E. Cree, 


A. Soames, G. W. S. Crawley, A. Hartmann, G. Hartmann, and W. Hartmann. 
No previous issue of same series. 


Halifax and Bermudas Cable Co., Ltd. (28,972) — This 
company's annual return was filed on September 90th, when the entire capital 


of .£50,000 in £5 sbares had been taken up. £50,000 considered as paid. Mort 
gages and charges: £70,002. 


Woking Electric Supply Co., Ltd. (46,175).—Issne on October 
20th of & debenture for £50, part of & series created November 2nd, 1899, to 
secure £25,000, charged on the pompe 
and future, including uncalled capital, 
viously issued of same series: £18,700. 


Renewable Electric Lamp Co., Ltd. (63,144.) — Issue on 
November 4th, of £3,800 debentures, part of a series created August 12th, 1902, 
to secure £5,000, charged on the company’s undertaking and property, present 


and future, including uncalled capital. No trust deed. No previous issue of 
same series, 


s undertaking and progerty, present 
No trustees. Total amount pre- 


SUPPLY STATION ACCOUNTS. 


THE electricity department accounts of the 
Aberdeen Aberdeen Corporation are made up to July 3lst 
Corporation in each year. The report by Mr. J. A. Bell, the 
Electricity City electrical engineer, states that the year to the 
Accounts, end of July last was cne of exceptional activity, 
due largely to the new Ferry Hill electricity 
works, and the electrification of the Union Street bridges, Bayview 
and circular routes of tramways. Supply from the new works was 
started on November 4th, 1901, with temporary plant and buildings, 
while the change-over to the permanent plant bas been gradnally 
proceeded with since that date, but the Cotton Street works will 
have to do a large share of this winter'sload. The present installed 
capacity is, Cotton Street 1,200 xw., and Ferry Hill 1,240 xw. 
Mains have been laid giving over 3 miles of additional frontagg. 


GENERAL STATEMENT. 


1900—01. 1901—02. Inc. 
Total capital expenditure (less i9 
depreciation) P £114,503 £167,172 — £536 


Number of units sold — ...  ...1,199,913 1,546,569 346656 
Number of 33-watt lamps con- " 

nected (excluding tration) } 79,663 101,478 nen 
Gross revenue ss .. £18,941 £28,080 £4,139 
Gross expenditure... ses ..  £9,550 £10,097 £547 
Gross profit ... £9,391 412,988 £359) 
Average price per unit sold ... 366d.  39*40d. — 26d. 

One hundred and seventy-two new consumers bave been con- 
nected, making 950 in all. Motive power is becoming an important 
source of revenue; 90 new motors aggregating 353 K. P. have been 
connected, 66 being hired from the department, and the total is 216, 


representing 838 R.. The units sold for motive power in the last 


three years are :— 
1899—1900. 1900—01. 1901—02. 
42,326 units. 67,244 units. 137,486 units. 
Electric heating is also being taken up, the additions representing 


621 lamps equivalent; 235 private and the same number of public 
arc lamps are on the supply. 


‘dition was £81,498. 
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RSVENUE STATEMENT. 


1900—01. 1901—02. 
Gross Per unit. Gross. Per unit. Ino. 
Sale of energy .. ee ee £18,236 3'66d. £21,915 3:40d — ‘26d. 


Meter rents ee oe ee — — — — — 
From tramway department 


for management. — — 342 05d. 75d. 
Bale of lamps and hire of bs 04d. E 
tors. " ond a 
Attendance on public " 625 12d. 570 ‘09d. 7 08d. 
bour lamps. 
Sundry guarantees, &0o. a 30 ‘Old. — — — 
Gross revenue . £18,941 3°79d. £93,080 3·58d. — 21d. 


The costs have been considerably improved, and each item shows 
a reduction, with the solitary exception of rent, rates, &c., a matter 
over which the engineer has no control The reduction in cost has 
made it possible to suggest a lower price for the supply charges, 
and the recommendation made was to reduce the follow-on” rate 
(after 6d. for the fir:t hour) to 24d. per unit. 


Cost OF PRODUCTION. 


1900— 01. 1901—02. 

Gross. Per anit. Gross. Per unit, Ino. 
on RR e ies s dello £4,698 94d. £4,233 °66d. — 28d. 
* 5 , . ° ‘ 
sled tn | 384 07d. 420 -*07d. ‘00d. 

Balaries and wages incurred 
in generation and distribu- | 1,146 23d. 1,445 «99d. — Old. 
tion. 
d inte f 
“buildings engines aynamos, | 1,237 25d. 1,237 -*19d. 06d. 
bouers, &c. — 


Works costs £7,465 149d. £7,335 1•14d. — 35d. 
Rent, rates and taxes — .. 797 16d. 1,382  *91d. + 05d. 
Management expenses, 


salaries of managing engi- 
2e secretary, clerks, 


establishment 


430 ‘09d. 485  *08d. — Old. 

General 
charges, stationery and 553 11d. 503 
printing, law charges and 
insurance. 

Other expenses, special | 305 »06d. 392 


*08d. — 03d. 


vices, lamps sold, com- 
pensation, &c. 


06d. — ‘00d. 


Total costs .. £9,550 1°91d. £10,097 1*57d. — 34d. 


The fall in the price of coal enabled over a third of a million 
extra units to be sold with an increase of only £547 in the gross 
costs, as the revenue obtained from the increased sales amounted to 
no lessthan £4,139, notwithstanding the fall in the average price 
received of over 3d.; the gross profit rose by £3,592 from £9,391 to 
£12,983. Of this £2,508 was taken up by increase in the financial 
charges, leaving £1,084 to swell the profits. Depreciation allow- 
ances were given an additional £553, and the reserve fund £531. 
These figures are very satisfactory, but a large proportion of the 
new capital expenditure during the current year will be 
unremunerative, and the standing charges, therefore, for interest, 
depreciation and sinking fund will be largely increased without a 
proportionate increase in revenue unless the reduced charges act as 
an incentive for a considerable numter of rew customers to come on 
the mains. 

Prorit STATEMENT. 


1900— 01. 1901—02, 
Interest on loans ws £2,842 £4,767 
Sinking fund for repayments is 1,707 2,990 
Net profit carried to depreciation account .. 2,673 3,226 
„ „ n » reserve fund 2,169 2,700 
Gross profit ies 885 . £9,391 £12,983 


CITY NOTES. 


Cape Electric Tramways, Ltd. 


SIR CHanLES Evan SwiTH presided at Winchester House, E.C., 
on Wednesday morning over the sixth ordinary general meeting of 
the above company, and, in moving the adoption of the report, said 
the board had again to congratulate the shareholders on the satis- 
factory result of the operations of the company. Both the traffic 
returns and the financial resulte showed a steady and continuous 
Increase from the time that the company was first incorporated. 
For the year ending June 30tb, 1901, they carried over two millions 
more passengers than in the preceding 12 months, and now again 
for the year under review they registered an increase of 2,043,902 
passengers in excess of those carried in 1900--1901. Last year the 
Profit and loss account, after making provision for debenture 
interest, showed a net balance to credit of £75,922, and 
this year the net balance to credit under the same con- 
This, with £15,341 odd brought for- 
Ward made a total net profit of 496, 840. From that sum the 
directors had in the past 12 months paid the shareholders 16 per 
cent. represented by three interim dividends, the total aggregate of 
Which amounted to £72,800, but it must be borne in mind that of 


this 16 per cent., 4 per cent. was really earned during the preceding 
financial year. From the operations of 1901—02 a dividend of 12 
per cent. had been paid up to the present time. The directors had 
also placed £8,000 to the credit of that reserve fund, which now 
amounted to £56,000. This left a balance of profit of £16,040 to be 
carried forward. He was glad to say that the measures he 
mentioned at the last meeting for the completion of the plant, for 
the placing of the power house in a condition adequate to meet the 
requirements of the service, and the provision of fresh 
rolling stock, had been almost completed. The directors 
believed now that every legitimate demand of the public could be 
dealt with in such a manner as to afford no ground for complaint, 
and they trusted that the discontent which, under the stress of very 
peculiar circumstances was felt at the beginning of last year with 
regard to the overcrowding of cars, would not recur through any 
fault of the company. In Port Elizabeth the Humewood extension 


. bad been completed, and would be presently in working order, and 


the board had recently sanctioned a further expenditure in con- 
nection with the power house at Port Elizabeth, thus furnishing it 
with fresh power, calculated to meet all immediate requirements. 
Last year he told them that, although formal sanction for the dock's 
line extension bad been passed, the final permission to commence 
work had not been received, although they hoped to have commenced . 
work almost immediately. These hopes, he regretted to say, had 
not been realised for reasons not clear to the board; the Cape Town 
Municipality and the Harbour Board bad not been able to arrive 
at any decision in this important matter, and until that harmony of 
action was attained by those bodies, the company was powerless to 
&ct. Whilethe board were willing, with due regard to the share- 
holders’ interests to meet legitimate demands for further extensions, 
yet they bad to consider such proposals with great care and caution. 
There was naturally a disposition amongst those who had large 
private interests in Cape Town to seek for such tramway extensions as 
would accentuate the value of those interests, but those 
extensions were naturally expensive, and the question had 
to be studied by the board in the light of the effect 
they might have upon the working of the whole system, 
and further with regard to the length of the concession which 
the municipality might be willing to grant, which was a very 
important matter. At present the company had no reason to be 
dissatisfied with the results of its working, and the board had 
necessarily to satisfy themselves that fresh demands for extensions 
are not only legitimately based on the real requirements of the 
public, but also that they could be fairly and safely met with due 
regard to the shareholders’ interests. It was, no doubt, with gatis- 
faction they would have noticed that the important litigation 
between the company and the Eastern Telegraph Co. had been 
terminated by a unanimous decision in the company’s favour in the 
matter of the appeal heard by the Privy Council in April. The 
decision given was of the greatest importance to all tramway com- 
panies as being certain to afford a test case by which any future suits 
of this character will be decided, and it had given special satisfac- 
tion to the directors, as they endeavoured by every possible means 
to come to a friendly understanding with their opponents, 
and so avoid the litigation. The board had determined upon the 
further immediate distribution of a 3 per cent. interim dividend, 
which would take the form of a bonus. This would make with 
former dividends 55 per cent. paid on the capital. In announcing 
the dividend, however, he was requested by the board to repeat a 
warning which he ventured to say last year as to the inadvisability 
of regarding this high rate of interest as certain of continuance, As 
he then stated they would be wrong to encourage the belief that the 
company would always find itself ia a position to retain this high 
rate of interest, although he need hardly say tbat the directors 
would use their best etforts to do all that was possible in this 
direction. 

Mr. L. BREITMEYEBR seconded the motion, and the report was 
adopted. 


Eastern Extension, Australasia and China 
Telegraph Co, 


THE report for the half-year ended June 30th last, to be submitted 
to the meeting on the 19th inst., states that the gross receipte have 
amounted during that period to £283,856, against £346,336 for the 
corresponding half-year of 1901. The latter figures, however, in- 
cluded about £23,000 for revenue derived from exceptional sources ; 
consequently the actual decrease in traffic receipts amounted to 
about £40,000, and is chiefly due to reductions of tariff which have 
not yet resulted in any substantial increase of traffic. The working 
expenses, including £27,490 for maintenance of cables, absorb £121,238, 
against £115,781 for the corresponding period of 1901, leaving a 
balance of £162,618. From this is deducted £7,692 for income-tax, 
and 46,400 for interest on debenture stock, leaving £148,526 as the 
net protit for the half-year. Two quarterly interim dividends of 14 
per cent. each, amounting to £75,000, have been paid for the halt- 
year, leaving a balance of £73,526 to be carried forward. The 
laying of the British Pacitic cable between Canada and Australia 
has recently been completed, and the cable is expected to be opened 
for traffic before the end of the current year. Since the close of the 
half-year the company has contracted to supply and lay, on account 
of the Netherlands Government, a submarine cable between 
Balikpapan, in the island of Borneo, and Kwandang and Menado, 
in the island of Celebes. The cable has been manufactured by the 
Telegraph Construction and Maintenance Co., and will be convey ed 
to its destination and laid by the two repairing steamers now being 
constructed for the company on the Tyne. These steamers we:e 
successfully launched a few weeks ago and are rapidly approaching 
completion. 


ee = — 


834 THE ELECTRICAL REVIEW, vol. 51. No. 1,303, NovzwpzR 14, 1909, 


Blackpool Electric Trams (South), Ltd. 


THE Financial News says that on November 8th an informal 
meeting of the preference and ordinary shareholdera of this 
company was held at Manchester, Mr. Guthrie (Liverpool) presid- 
ing. The notice convening the meeting stated that an explanation 


would be given as to the present position and prospects of the com- 
pany, and went on: — 


The present directors and other officers were appointed four wecks ago, as 
the result of an efforton the part of some gentlemen interested in the com- 
pany's debenture stock, whose desire was to save the position of the companys, 
and as far as possible ensure that its objects should be carried into effect and 
without further delay. The Electric Tramways Construction and Maintenance 
Co, Ltd., (from whom the present sharcholders derived their shares by pur- 
chase) have now ceased to be associated with the management of your com- 
pany. Acontract to carry out the actual work of converting the line into 
electric traction. and equipping the same, has heen negotiated and app-oved of 
by the trustees for the debenture holders. and executed and exc..anged, and 
sufficient money has been appropriatcc to cover the cost of such conversion and 
equipment. In reply to numerous inquiries with respect to the dividend on the 
company's preference shares, I Mr. A. Findlay, the secretary) am instructed 
to remind those preference shareholders who purchased their preference 
shares from the Electric Tramways Construction and Maintenance Co., Ltd 
on the basis of the guarantee given by the F lectric Tramways Constrnction and 
Maintenance Co., Ltd., in the prospectus dated July 26th, 1401, where the 
Electric Tramways Construction and Maintenance Co., Led., offered such pre- 


ference shares for sale, that this company is, of course, in no way responsible 
for that guarantee. 


The CHAIRMAN said the old board of directors had resigned, and 
the present board consisted, pro fem., of nimself and Mr. Hall 
Neale, of Liverpool. He (Mr. Guthrie) and his colleague had 


assumed office for the purpose of doing the best they could for the 
shareholders under the present circumstances. ^ 

Mr. RUTHERFORD taid that he and Mr. Harmood Banner, on the 
3rd of last montb, got an agreement made between the company 
and the Electric Tramways Construction Co, Ltd, under which 
their (the Blackpool Electric Tramway South) company got posses- 
sion of the undertaking, got clothed with the legal position, aud in a 
position to appoint somebody to manage the company who bad 
nothing to do with the Electric Tramways Construction Co. They 
had negotiated and made a contract for the making of the line. 
The work was now actually in progress, and the money to pay for 
it was in the bank. The total amount of the contract for construc- 
tion was £104,000, and an engineer had been appointed to see that 
the work was properly carried out in accordance with the Act of 
Parliament, and upon the most modern and improved system. 

A long discussion ensued, in the course of which a SHAREHOLDER 
said that they bad come there very excited, but having beard Mr. 
Rutherford’s statement, their excitement had subsided. 

Other shareholders eapressed their satisfaction with tbe action 
of Mr. Rutherford and the directors, and a vote of thanks was passed 
to these gentlemen. 


West India and Panama Telegraph Co. 


THE directors report for the half-year ended June 30th, 1902, to be 
submitted to the meeting on November 19th, reads as follows :— 


The directors suhmit the accounts for the six months ended June 30th, 1902. 
The amount to credit of revenue is 428.970 17s, 9d., against £29,145 133. 5d. for 
the corresponding half-yearof 1901. The expenses bave been £22,809 15s. 4d., 
against £21,277 7s. 2d., leaving a balance of £6,571 2s. 5d., to which is added 
42.516 0s. Gd. interest on investments, and £1.079 lis. 9d., brought from last 
account, making a total of £19,166 17s. &d., with which it is proposed to deal as 
follow8:- - 


Payment of 6s. per share on account of arrears of dividend 


on the first preference shares = "T .. £103f8 18 0 
Balance to current half-year s account - es 2.707 19 8 


413.166 17 8 

This will leave in arrear the dividend on the first preference shares for the 
six montbs ended June 80th, and two years’ dividend to the same date on the 
second preference shares, At the last general meeting the shareholders were 
informed of the destruction of the company's repairing steamer Grappler, with all 
hands, by the eruption of Mont Pelée, Martinique, on May kth. Steps were at 
once taken toobtain anotber vessel temporarily, and on May 29th the directors 
succeeded in chartering the ss. Newington, and hiring cable machinery and tanks 
for her. Contracts for the supply ot 83 knots of cable were made to replace part 
of the cable lostin the Grappler; and all the necessary equipment for a cable 
ship having been purchased, the Newington sailed from London for the West 
Indies on June lich, with an efficient cable staff on board. Since her arrival 
she has been engaged in repairing various broken sections, among them beingthe 
cable between St. Lucia and St. Vincent, the repair of which restored through 
communication to all stations except Martinique. This section was, however, 
iuterrupted two days afterwards, off the coast of St. Vincent, by renewed 
volcanic disturbances, and a part of the new Jength just laid was picked up ia 
a very mangled condition. Further repairing operations have, therefore, been 
auspended for the present off the coasts of St. Vincent and Martinique. The 
directors are glad to report that through communication has again been 
restored by the repair ot the St. Lucia Grenada section. This was only 
effected under extremely cifficult conditions,as the cable had to be grappled 
for and lifted from a depth of no less than two miles of water. A contract has 
been entered into with Messrs. Napier & Miller, of Voker, Glasgow, for building 
anew repairing steamer, to be delivered not iater than May 31st next. In 
accordance with the resolution of the shareholders at the last general meeting, 
a donation of 4500 has been made to the fund for the relief of the dependents of 


those lost in the Gruppler and of the staff who perished at St. Pierre. By ` 


circular letter, dated July 21st, the shareholders were informed that the House 
of Lords had dismissed this company's appeal, delivering final judgment in 
favour of the Cuba Submarine Telegraph Co., thus ending the litigation 
hetween the two companies, "The directors regret to report that, owing to con- 
tinued ill-health, Mr. Andrews has been compelled to resign the chairmanship 
of the board. Mr. Kingsford has been elected in his place. Mr. von Chauvin, 
having resigned his position as representative of the International Ocean Tele- 
graph Co., was unable any longer to act as & director nominated by that com- 

any. The board being desirous that the company shonld continue 10 have the 
benent of his services have elected him a director. The International Ocean 
Telegraph Co. have nominated Mr. Daniel Le Rougetel to succeed Mr. 
von Chauvin as their nominee, and he has been duly cleeted to a seat on the 
board. 


Prospectus,—The British Electric Traction Co., Ltd., 
has been offering (through the Electric and General Investment 
Co.) 75,000 6 per cent. £10 cumulative preference shares at £12 
per share. The list of applications was to close yesterday. The 
object of the issue is to provide capital for extensions of the various 
tramway undertakings in which the company is interested. 


STOCKS AND SHARES. 


Wednesday Evening, 
Tark of “Tubes” is everywhere in the air. In the metropolis the 


subject divides popular attention with the sensational criminal 
cases of the day, and the Stock Exchange seems almost at a loss to 
know in which direction to move railway stocks.of all kinds in 
face of the mysterious probabilities which the problem of fresh 
communication presents. "That the Morgan party will consent to 
lie down like & lamb under their recent check nobody imagines: 
the question is, in what new direction may the next outbreak of their 
energies be expected ? And now that the London County Council, 
backed by the cartoons of Punch, has entered the arena in all the 
panoply of practical competition, a new set of conditions has arisen 


which already finds reflection in a drop in Central London prices, 


despite the strength displayed by the rest of the home railway 
market 

Waterloo and City stock has again advanced, marking a two- 
point rise upon tbe much better tendency in this department 
generally. It is felt that the recent additions to the South-Western 
directorate are by no means allowing grass to grow under the com- 
pany's metals, and hopes are already expressed that more attention 
may be hoped for by the passengers using the line, which policy, it 
may be noted, tends indirectly to bring the stock into favour, so 
long as the expenses are carefully watched. Besides this, the 
market is bare of stock. But Central ibondon Ordinary, Preferred 
and Deferred have all relapsed upon fresh fears as to municipal 
competition, and again the three stocks are in line as regards their 
quotations. City and South London has gained a point, the steady 
progress made by the company bringing fresh buyers into the market. 
Great Northern and City Preferred “A” gbares do not budge from 
£8, while Metropolitan and District stocks are dull at 82 and 37 
respectively. 

The recent selling of British Electric Traction shares, to which 
attention has been drawn durirg the past week or two, is now 
explained by the issue of a fresh lot of Preference shares at 
£12 apiece. Since the quotation for the existing issue is only about 
58. higher, there is not much to“ go for” from the point of view of 
the stag, but while the shares partake of the nature of a speculative 
investment, they appear good enough for those who are not averse 
to an industrial risk. The rebuff which Birmingham has just 
administered to the Industrial Freedom League come: at a rather 
awkward moment for the British Electric Traction Co., the relations 
of the two concerns being, of course, very much bound up together, 
but half the new Preference are underwritten (at the handsome 
commiseion of 10a. per ehare), and there can be little doubt as to the 
success of the issue. 

In the electric supply section Charing Cross Preference are 
4 down, but the City Undertaking shares keep firm about 5. County 
of London Debenture has lost 1 per cent., but a few buyers of 
Notting Hill shares found the market somewhat short, and the 
price has been put up 10s. No premium beyond that of the issue 
price is so far established on the new Blackheath and Greenwich 
Preference shares. 

One more Lawsonian failure. The British Electric Street Tramways, 
Ltd. which was one of the products of Mr. Harry J. Lawson's 
prolific brain, summoned a meeting of shareholders for November 
Sth, in order to submit a resolution for voluntary winding-up. The 
company has been in existence for about two years, and its suocess 
in doing nothing at all for its shareholders must be a matter for 
admiration to all except the unhappy proprietors themselves. 

Anglo-American Telegraph stocks came down with Yankees eatly 
in the week, the shake-out in American rails scaring the bulls of 
Anglo Deferred stock, and imparting an unsettled state to the 
market generally. There is no change to report in the Far East 
group, the “China” statement being regarded as fairly good con- 
sidering the tariff reduction, from which no substantial increase of 
business has at present resulted. This, of course, is a matter of time. 
There is a certain amount of business passing in National Tele- 
phone stock, and the row royal at Tunbridge Wells over the pro- 
posal to sell the municipal telephones to the company bas been 
received witb indifference by the market. 

Britis: Insulated and Helsby Cables, Ltd.—the title seems long, 
even to clumsiness—are down }, bat Brush have firmed up & 
tion at 3. Henley's and Callender's are unaltered on the week. 
The British Aluminium Co, is proposing to raise £10,000 in front 


of the present Debentures, but no change bas been made in the 


quotation for the latter, which, for some time past, have scarcely 
been mentioned in the market. 


Stock Exchange Notice.—Application has been made 
to the Committee to allow the following to be quoted in the 
Official List:—Havana Electric Railway Co.—$7,500,000 5 per 
cent. consolidated mortgage 50-year gold bonds of $1,000 each. 


Fa „ 


SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Boc | : i Business done 
Po NAME. V Quotations | Quotations | Week ended 
are. three: years, Nov. 5th. Nov. 12th. Dir 
— | 
1899. A X i owest. 
67,100 | African Direct Telegraph, 4 % Debs. : a 100 525 € e 98 —102 98 —102 E isis d d 
,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 oe dE 44 3h— 44 pt 
119, 7007 Do. do. 5 % Debs., Nos. 1 to 1,250 Red. 100 zs " 70 — 80 70 — 80 a 
788,840 | Anglo-American Telegraph  .. , ds Stock 73/6 82% 61s. 51 — 54 49 — 52 51 50 
3,105,580 | Do. do. do. 6%, Pref. Stock 96 6% 6% 95 — 97 93 — 96 954 4 
3,105,580 | Do. do, do. Deferred Stock | £1 7s. | 5s. % 2s. Ki— 91 HÀ— 9 93 8; 
44,000 ; Chili Telephone, Nos. 1 to 44, 000 4% 5 % 5 &, 34— 44 33— 11 | 
13,333,9008 | Commercial Cable $100 8*5 | 8% | 8% | 174 1 178 —1B8 T 
1,841,209 Do. do. Sterling 500 yonr | 1 % Deb. Stock Red. Stock 2 Kk 94 — 96 94 — 96 954 943 
16,000 | Cuba Telegraph . te 10 7% 43% 4% 5 xd 5 — 6 x 
6,000 Do. 10 * Pref, E " ate ar M 10 a - 124 — 184 xd 121— 134 
12,981 | Direct Spanish Telegraph , a si 5 4% 4% 4% 24— at BA 
05 D 5 1 ort " 10 % Cum. Pref. 3 5 5 m 7— 8 7— 8 m 100 
a irect Uni es Cable . 20 8 of 1 11 1 11 
96,300 | Direct West India Cable, 44% Reg. Deb., within Nos. 1 do 1, 200, Red. 100 di ate H6 100 —109 100 5-108 
4,000,000 | Eastern Telegraph, Ord. Stock : Stock | 7% | 7% | 7% | 1251—195 194 —129 126 124 
1,955, 565 84% Pref. Stock s Ue d] 100 oof 92 89 — 92 91 907 
1,594,645 Do. 4% Mort. Deb. Stock Red. S0. | Stock 104 —107 xd | 104 —107 106 | 1044 
300,000 | Eastern Extension, n and China Telegraph ..| 10 T% | T95 | T9) 12 -- 124 12 — 12 125 | 12 
320,0001 Do. 4 % Deb. Stock Stock 1 107 —110 107 —110 1074 I 
300,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 3,000, red. 1909 | 100 | 54% hs 99 —102 99 —102 = 
200,0001 Do. do. 4% Reg. Mort. Debs, (Mauritius Sub.) 1 to 8, 000 25 pu 99 —102 99 —102 % 99 
190,227 | Globe Telegraph and Trust .. 15 l 10 | 54% | 5195 | 5195 — 10 xd 10 9 th 
. 180,042 Do. do. 6 % Pref. 10 p - m 182 xd 1 133 3 1376 
150,000 Great Northern Telegraph, of Copenhagen 10 124% | 16 9$ | 15 96 — 28 27 — 28 
70.000 Halifax and Bermudas Cable, 44 % 1st Mort. Debs., within Nos. 
i PAN, Rod. 100 E Y. 100 —108 100 —108 i a 
17,000 | Indo-European Telegraph AM - 25 25 10% 110% 10 % 88 — 42 xd 88 — 42 41 883 
100,000! London Platino-Brazilian Telegraph, 6 % Debs. 100 T js ja 101 —105 101 —105 = * 
72,680 | Montevideo Telephone, Ltd., Ord. Nos. 1 to 72, 680 1 24, f i ł— 4 — 43 Ue 
86,492 Do. do. 5 M Pref., Nes. 1 to o 86,492 1 5 % T T — 1 = 1 a 
1,983,838 | National Telephone, Pref. Stock 100 5955 15% | 5% 92 — 94 92 — 94 931 93 
1,966,067 Do. do. Def. Stock sS 100 Me 60 64 xd 56 — 58 58 — 60 94 
15,000 Do. do. 6 €, Cum. Ist Pref. 10 6% 6 X, 6 % 12 154 124— 18 123 
15,00 | Do. do. — 695 Cum. 2nd Pref. 10 | 6% 6 % | 6% lii— 12 m 12 " 
950000 | Do. do. — 54, Non-eum. 3rd. Pref., 1 70 250,000 5 | 5% | 5% |5% 4$— 5h 44— 635 418 
2,000000 | Do. do. 33 . Deb. Stock Red. Stock | 34% | 34% | 83% 95 — 98 95 — 94 96 95i 
600,000 | Do. do. 4% Deb. Stock Red. 100 ie 4% | 4% | 102 —106 101 —105 103 
171.504 | Oriental Telephone and Elec. Nos. 1 to 171 601, fully paid 1 5% 6 6 1—. 1 xd i— 1l . 
100,000? | Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 100 " T 99 —102 99 —102 
11,889 Reuters 8 595 | 5% | 6% 74 61— 74 
8,08 | Submarine Cables Trust e Cert. 7 5 sxi 110 — 120 110 —120 
58,000 | United River Plate Telephone CEN 5 T% 17% | 7% d 5 4 
40,000 Do. do. 5% Cum. Pref., Nos. E to Papen vs vs 2M 44— 6 44— 5 
179.9471 Do. do. 5 *, Debs. Stock ; 102 —105 102 —105 
15,609 | West African Telegraph, Shares 10 3— 4 3— 4 
30008 | West Coast of America, Nos. 1 to 30,000 and 53,001 to 53,008 . 24 T 0— 1 i 
150,000 Do. do. 4% Debs., 1to l. 500 guar. by Braz. Bub. Tel. | 100 es -" 85 98 —101 98 —101 100 25 
967,430 | Western Telegraph, Ltd., Nos, 1 to 207, 990 "EM 10 7% | 796 | 7% 124— 12 114— 12 114 11%, 
75.0001 Do. do. 5 J Debs. 2nd series, 1906 100 5s e I 102 —105 102 --105 1 is 
400,000 Do. do. 4% Deb. Stock Red. 100 99 —102 99 —102 1014 100 
88,321 | West India and Panama Telegraph. 10 i% i96 1 - 3 Y&— 5 ‘ 
34,563 Do. . do. do. 6 U, Cum. Ist Pref. | 10 4l- 5 i. à 
4,669 | Do. do. do, 6 % Cum. 2nd Pref. : 10 8— 4 3 — 4 ! 
80,0001 | Do. do. do, 5 % Debs., Nos. 1 to 1, 800 100 100 103 100 —103 


20,000 | British Aluminium 7 % Cum. Pref. fs Và Er 10 is 53% ‘a 3— 4 8— 4 " 

900,000! Do. do. 5% Ist Mort. Deb. Btock Rel. Stock CN DET „ 83 — 88 75 — 80 " bs 
100,000 | British Electric Traction 92 Y E zs 10 8% 9% 9 96 123— 12 127 — 1 185. 121 
100,000 | Do. do. 6 % Cum. Pref. 10 8 „ 42 12 — 129 13 | m 
600,0001 Do. do. 5 P Perpetual Debenture Stock 125 
100,000 | British Insulated Wire Ord... - bs Vi 
100,000 Do, do. 6 %, Cum. Pret. S. us "EE " 
50,000 Do. do. 44% 1st Mor Deb. Red.. s j 
50,000 J Browett, Lindley & Co. (1499), Ord. . | 89, 13s. to 168. 13s. to 158. " 
90000 |f Do. 6 % Cum. Prel. |, 65$ 16/6 to 176. 16/6 to 17s. a 
105,731 , Brush Electrical e Ord., 1 to 105,731 . |, 6 % Nil 2— . 
150,000 Do. do. Non. cum. 6 % Pref... 6 % , 
125,0001 Do. do. «X, Perp. Deb. Stock * rd 

125,0002 Do. do. i d Perp. 2nd Deb. Stock i 
35,000 ' Callender's Cable Construction shares F ri 15 
40,000 Do. do. do. 5 % Cum. Pref. 515 
90,0001 Do. do. do. 44 % 1st Mort. Deb. Stock Red. "s 

1,860,014 | Central London Railway, Ord. Stock 107 
, Do. do. 4 % Pref. Stock. 55 
494,993 Do. do. Def. do. 1084 
1,390,000 | City and South London Railway 74 
85,000 Crompton & Co., Nos. 1 5 0 A ET UT T » 
0. 6% Ist Mort. Reg. 0 an | = "m 

100,000! mela Mort Ber rA | 601 s os | 100—000 * 101 —106 3, 

99,261 | Edison & Swan United Elec. Light, A shares, £8 paid, 1 to 99,961 6 24% wi 4— A 
17,199 Do. do. „A shares, 01—017,189 .. is , 6%! D d oos 14— 1 A 

344,028“ Do. do. 4 €, Deb. Stock Red. E dp "4 — 74 — 78 

100,000: Do. do. 5% 2nd Deb. Stock Prov. Certs, all på. 77 — 

112,100 | Electric Construction, 1 to 112, 100 
81,890 | Do. do. 7% Cum. Pref., 1 to 81,890 

182,5001 | Do. do. 4 % Perp. 1st Mort. Deb. Stock * 
25000 | General Electric Co. (1900), 5 & 55 Cum. Pref. p : 10 

200,000 Do. do. 1% Mort. Deb. . . 
36,000 Henley's (W. T.) Telegraph Vorks, Ord. .. d 3 
35, 000 n 4 96 Pref. 2 : 
99050 do. 44 Mort. Deb. Stock » 

,000 | India- Rubber eee & Telegraph Works = " 

300,0007 : E do 0. 4 LE Ist Mort. Deb. P 
37,000 Liverpool Overhead Raia 98 Ord. „ „„ uu . 
10,000 Do. Pref. £10 paid e se d io 

7,500 | Parker (Thomas), al Ord., Nos, 1 to 7,500 : 2 
Rosling & Fynn 6 % Cum. Pref. - js si 6 % P 19/0 to 20/0 e $ 

31,350 | Telegraph Construction and Maintenance. . 15 9o ' 17396 20 9 87 — 40 7 — 40 894 38 
150,0002 4% Deb. Bde., Nos. 1 to 1, 600 Red. 1908 | 102 —105 102 — 106 10$ | .. 


Do. do. i 
640,000} | Waterloo & City Railway, Ord. Stock 8 96 | 3 * | 8 * 91 — 94 


| 


t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully pai 
§ From Bradford Share List. «T From Ma Manchester B Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Co j Ol Ashton, and Hyde Electrio (210 ; Ord., 18—14. 
© e 1 c e and Maintenance, f- nx · | = n, an aS e 0 ( Pret Ar ste Bary 
Bank rate of discount 4 per cent. (October And. 1902). 
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SHARE LIST OF ELECTRICAL COMPANIES Coe —ELECTRICITY SUPPLY COMPANIES, 


— — ee er  À 


Stock dana. Closing | Closing Business do 
noun l NAME. | or | pen ues for the Quotations | Quotations week ended j 
| MEM eee Nov. oth, ^ Nov. 12th. | Nov. 12th, 1902, 
| bM „ j 5 1.00. 1900. 1901. Highest. Lowest. 
100.000 | Blackheath and Greenwich Dist. Electrie Light, Ord... — .. pq x eee S THE T e LE A 
| 100,000 i Do. 135, Ist Deb. Stock, Prov, Certs, | 100 is = . 10% —10˙ 1 106 2009 
20.000 Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 5 6 * 6 “o H 104 10, | O 104-- 104 
20.000 ' Do. do. 7% Cun. Pref, 5 js | PS «s 104 — 10; 101-- 10; T E 
| 000. | Charing Cross and Strand Electricity Supply ds ot 5 9.0, 31 20g. 10%. 9.- 94 9— af 9p. gl 
E 70.000 | Do. do, do. 449, Cum, Pref. 3 5 | dar. wüc- Ws We s DÀ— 6 7 57 . is 
10.000 Do. do. City Undertaking 4% Cum. Pref. m 5 1. i 54 1 54 113 Pa 
0.000 Do. do. 4% Deb. Stock Red, = " 100 ; | 105 — 107 105' —107 1064 100 
i HG Chelsea Electricity Supply, Ord. 3 - 5 6%, : ok 10 52— 6 | 51— 6 223 
150.0001 Do, do. „Deb. Stock Red. n i Stock 5. ss 100 112 109 —112 
70,595 | City of London Electric ing. Ord, 40.001—110,595.- | 10 i34 09575 5 5, 10 — Ji 10 — 11 T 
40,000 Do, 6%, Cum, Pref., 1 to 40,000 ! 10 6 * 6 * | id 134- 143 134— M3 | 18 
400,0001 Do. 5 % Deb, Stack. Se rip. (iss. at 115) all paid . m vs bo, 123 —128" 123 — 128 is 
300,000 Do. 415, 2nd Deb. Stock, Prov. Certs., all paid .. 100 "PED eee eee ee 104 —107 104 - 107 105} 
40,000 | County of London & Brush Prov. Electric Lighting, Ord. 1- 40,000. . 10 4 1 1% |  Hi— 93 SÀ— 93 
20.000 Do. do. do. 6 % Pref., 10,001— 60,000. . 10 6 2% 6% | si | 111— 121 111— 124 aalo fe 
i 100,000L ; Do. do. 48%, Deb. Stock, Prov. Certs. n paid) Red - E V 110 113 10) —112 1113 1104 
| 0.000 | Edmundson's Electric Corporation, Ord. Shares . Bow Ge x Ru a To 6 —- 0} 6 — 64 we b 
| 30,000 | Dow, do, 6%, Com. Pref. .. a T BE | 6-- 64 xd 6-- 63 6, 6 
140,000 | Do. do. 42^, Ist Mort. Deb. Stock 100 " * 107 — 110 107 -—110 z is 
21,0000 „Kensington and Knightsbridge Electric, Ord. = 5 11 | Rw (10% 10 — 11 10 — 11 103 T 
$90,000 | Do, do, do. 4 Debe ‘nture Stock .. 5 Stock ze dno o w- DD wmÉ. 2 10b 104 | 101 —101 T vs 
110,000 ondon Electric Supply Corporation, Limited, vie: sj 2x T "E aa | Il 2 1— 24 t. E 
19,810 | Do. : do. do. 6%, Pref... 5 ét Qe euis b 141 — 5i t— i 9) | ne 
250,0001 Do. do. do. 4 % Ist Mott Deb. Stock Red | Stock V PE QEON ü6 — wl 96 -- 99 ze 0s $8» 
100,000 | Metropolitan Electrie Supply, 1 to 100,000 . : 10 55 | 6 63 151 - 164 151— 164 168 16 
220.0001 | Do. do. 415, Ist Mort. Deh, Stock 2 e she i 110 —115 T 115" T is 
250,0001 D» do, 340, Mort, Deb. Stock Red. .. | Stock = | 99 —102 99 —102 
10.5% | Notting Hill Electric Lighting "ED "LS 10 A % 6% 134— 144 M — 15 
40,000. | St. James! and Pall Mall Electric Light, Ord. s 5 11% | 144% Hi% 114— 154 144— 154 D 143 
20,000 Do. do. do. „ Pref. 20, (81 to. 40,040 5 25 | 7 * | T 955 Mi— 94 Ho gł 
150,0001 Do. do. do. 37 Deb. Stock Red. 100 n N VÀ 98 —101 98 —101 
12.000 ! Smithfield Markets Electrie Supply, Ord. y m 25 S 5 TL S 12-- 24 1— 2 
0,0001 Do. do. 4, De b. bu eu 22 br 100 | | 80 — 90 «0 — 90 us X 
65,0). | South London Electricity Supply, Ord. . Es $ 2 - 5 ke LP .Re 7€ xxt ud 24— 3h 24— Wl 3i 305 
30,000 | Urban Electric Supply, Ord. „ £4 pd.. E sé - 5 m | s. JU ise ue SEs as 3i— 44 — 
30,000 Do. do. 5 % Cum. Pref., £1 pd. S 5 "à „„ — 3à- 4i `. s: 
110.000 Westminster Electric Supply, Ord. P Si 6 " | 5 B * 104 , ots 114— 121 114— 124 112 113 
2.161 Do, do. 5 . Cum, Pref. l 5 Doro nado 6 — e 6-- 6h GE, 6n 
* Subject to F ounders Shares. ; Unless otherwise stated all shares are fully pa paid. 
MARKET QUOTATIONS, Y Wednesday, November 12th. 
CHEMICALS. &c. This week. Last week. Inc. or or Docs: METALS. &c. (continued). This week. Last week.'Inc. or Dec. 
a Acid, Hydrochloric ne .. percwt. 57- i 50 ! g Copper Sheet - is .. per ton 467 £67 
a „ Nitric .. TED e ber ewt. 221. 22'. - g » Rod. .. per ton 467 467 
a „ Oxalic.. Sa er .. per ewt. 32;- 32/- Be |" € a UE lectroly tic) Bars .. per ton 265 £65 
a „ Sulphurie  .. P .. per ewt. 5.6 5,6 8 | e jâ P Sheets .. per ton 1474 471 
a Ammoniac, Sal - .. per ewt. 42 | 42/- n e a 5 Rod .. per ton £65 ' £05 
a Ammonia, Muriate (er ystal) .. per ton £33.10 | £3310 ^ n e js iy H.C. Wire per lb. 74d. qld. 
a m kt e Perton . £30 LW f Ebonite Rod i i e per Ib. 3,- ad 
a Bleaching powder - ius .. per ton £1 10 £1 10 i f is Sheet : eu .. per lb. 5j- 
a Bisulphide of Carbon . e per ton 415 £15 | zs n German Silver Wire "m .. ber Ib. 143 lu l 
« Borax. 7 5 v .. per ton 41: | £l MEM | h Gutta-percha tine.. s .. per lb. 87 8j- l en 
a Bensole (90 450 n M .. per gal. 7i- 7, h lndia-rubber, Para fine .. e) per lb. 3,2 t0 3/5 3/14 to 3/13 ine. 
a 5 (609095) .. we .. per gal. 5/6 5.6 i Iron, Chareoal Sheets .. per ton £18 418 i 88 
a Copper Sulphate .. S .. per ton £19 £19 i „ Pie (Cleveland warrants) per ton 50,11 | 5133 Ind. dec. 
« Dead, Nitrate : "S .. per ton, £21 £24 £s i „ Forgings, according to size per ton From 411 From 411 
1 „ White Sugar ws .. per ton £31 £31 " i „ Scrap, heavy .. per ton 47,6 to 90j- 47/6 to 50, v 
a „ o Peroxide T A: .. per ton £27 10 £2710 i i „ Wire, galvanised NO 8 .. per ton 19 15 49 15 
a Methylated Spirit . e per gal. 2:6 26 ie SN „ e. ( £10176 | à ) i 
a Naphtha, Solvent (90% at 160 G. per val. 5/6 5.6 » g Lead, English Ingot t. .. per ton | togn SH. wee 
a Potash, Bichromate, in casks .. per lb, Bd. 3d. = dg " Sheet ve .. per ton £13 £13: . 
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4 „ Bisulphate 55 .. per ton £35 £35 is % Mereury . per bot.) 48 15 £5 15 aa 
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a Suiphate of Mamesia .. per ton 4410 £410 155 da j „ me «dium per lb. © 1/9 to 23 1/9 ˖0 29 
a Sulphur, Subluned Flowers .. per ton £65 ' £65 ae d 9 large .. perlb. | 3,3 to 73 3/3 to 73 
u $s Recovered - e. per ton 45 10 45 10 si r Phosphor Bremze, plain castings per lb. 1134. to 1/2 114d. to 1/2 
a m Lump x . .. pev ton £5 £5 BM p is rolled bars & rods per lb. ltol3 1/ t 1½ 
a Soda. Caustic (white 709 2) .. per ton .£10 15 £10 15 s p " fs DS sheet per Ib. From 172 From 1/2 
a „ Crystals m .. per ton £3 £3 - e Platinum  ., .. pero”. | 44 £14 
a „ Bichromate, ca-ks.. .. per lb. 21d. 21d. J, eum Bronze Wire per Ib. ad. to l- 9d. to 1/- 
i Stee , Magnet, acc'd's to desc“ pi n per ton | £58 45 i 
METALS, &c. i „ 4 in bars .. ' Froin 1 5 10 = 
: i 1118 £X oa» i 
b Aluminium Ingots, in ton lots .. per ton 4148 411838 T . Tiny Bork es at pt M 1 to 4119 to £12110, e 
b - Wire, in ton lots .. per ton 4224 4224 - „ Foil... 85 T .. per Ib. 16 176 i 
b Sheet, in ton lots .. per ton £191 £191 xx n „ Wire, Nos. 1 00 16 .. per lb. 1,64 | 163 — 
à p Babbitt’ s metal ingots . per ton £40 to rd £10 to £180 ia . p White Anti-trietion Metals— | 
€ Brass (rolled metal 27 to 12") basis per Ib. 61.1. Sad. is “White Ant" brand .. per ton | £36 to 460 £36 to 460 
€ „ Tube (brazed) T .. per Ib, ei. NEL ae J Yarns, 2 10 Grey Cotton, on Sp'ls per Ib. "d. Td. 
C „. „ Solid drawn). „. ber db. b . 674. i „ 6 len. Flax.. ; .. per lb. 52d. Bed. 
C ow Wire, basis.. bs .. per db. (4d. 64d. J T 3 ply 1U lbs. Russian .. Per Ib. NE &g. 41d. 
c Copper Tubes tbrazed) . .. per lb. Nd. Rid, ad Jj „ IO lbs. Russian, single .. per lb. 4id. . 44d. | 
c „ (solid drawn) .. per Ib. | Ud. 9d. ie j Ki 180 Ibs. Jute rove per ton | £1 11 941111 
g Copper Bars tbest selected .. per ton £07 467 * Zinc. Shot Vieille Montagne bnd. ) per ton | £23 £23 
i ! 1 
É Messrs. ae & Go, iq | J India-Rubber, G.P. and Teleg. Works k Messrs. Morris Ashby, imis 
: "m ; b The British Aluminium Co., d. E. maie g Messrs. James & Nhakspenre. Co., Ltd. i m Messrs. W. T. Glover & Co 
Aae c Messrs. Thos, Bolton & Sons., I. dd. T h Messrs. Edward Till A 0. | | p n Messrs. P. Ormiston & Sons. 
ÞUPPHEU gs E Messrs. F. Wiggins & Sons. Sup Y | i Messrs. Bolling & Lowe. , Supplied by | 5 Messrs. Johnson, Matthey & Co., L4. 
e Messrs. Frederick Sinith & Co. J Messrs. Walter H. Hindley & Co., Ltd. p The Dhespbor: Bronze Company, Lid. 
i à - - 
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ending Am'nt. Ine. or Am ' nt. Ine. or This Last P us ending m TA ont Am'nt. Ine. or This Last 
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Merthyr .. rr. „„ 3l 179 — 26 | 8,820|— 1,604) 8 | 8 $ Dublin United Trys. '..| , 7 4,511 | +396 99,219 | 2,000. «6 4 
Middleton e e p 91 22 pra 9,598 = 2 — g East Ham Tramways ..! , R, 459 | +150 10423| 2,007! 6 | 
Oldhan—Ashton ssj ø Di 521 | + 21 | 23,855) + 1,231) 8 8 Glasgow Corp. Trys, ..; „ 1 12,760 | —433 269,421 | —12,695, " K^ 
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RECENT PROGRESS IN LARGE GAS ENGINES. 
By HERBERT A. HoMwPHREY, M. I. Mech. E., A. M. I. C. E., M. I. E. E. 
(Abstract of Paper read before Section G, September 11th.) 


(Continued from page 758.) 


THE 4,000-H.P. gas engine gas-compressors mentioned at the 
commencement of this paper are also under construction by this 
firm, to the order of the city of Cleveland. Each engine comprises 
four double-acting power cylinders, 37 in. in diameter by 60 in. 
atroke, and two compressor cylinders 22 in. in diameter by 60 in. 
stroke. The main shaft of these machines is 24 in. in diameter in 
the bearing and 28 in. in diameter at the fly-wheel, the latter being 
placed between the cranks. "There are four bearings, each 24 in. in 
diameter, the inner being 42 in. long and the outer 36 in. long. 
The fly-wheel is 22 ft. in diameter, and weighs 80,000 los. 
Improvements in the construction of gas engines will now be 
briefly considered, and in the first place the tendency to make all 
parts of modern gas engines very rigid may be noted. This is 
specially noticeable in the powerful ties or girder frames which are 
used to unite the eylinders of tandem engines and blowing engines. 
The brackets carrying the side shaft cam levers have also been given 
a much-needed additional strength, and one sees the tendency of 
makers to regard the gas engine in its true light as an explosion 
engine. One well-known firm still believes in making the crank- 
shaft bearing, through which the free end of the shaft projecte, into 
a so-called floating bearing, in which the shaft is allowed a fair 
margin of play; ideas of this kind sometimes die hard. The 
Premier Co. set the example of water-cooling the piston and valves. 
They showed that, with a water-cooled piston and a cylinder 
cooled with a scavenging charge of air, the mean effective pressure 
of the working stroke was increased instead of being diminished. 
Indicator cards showing as much as 120 lbs. mean effective pressure 
have been obtained with Mond producer gas from such an engine. 
The Cockerill Co. were also early in appreciating the advantages of 
a water-cooled piston, and now all makers of large engines bave 
followed suit. The average temperature of the iron surfaces in 
contact with the bot gas is determined much more by the cooling 
water than by the hot gases, the temperature gradient in the thick- 
ness of the iron not being very steep; consequently, by keeping the 
cooling water of the pistona few degrees lower than the cylinder 
jacket water, one can rely on the piston not expanding 1elatively to 
the liner, and thus accidents are avoided and the piston may be 
made a tighter fit. Without water cooling, the back of a large 
trunk piston has to have at least } in. clearance when all is cold, 


and only approaches the diameter !of the liner as it heats up after , 


working. 

The pistons of large engines are frequently supplied with white 
metal bearing rings, and in the largest of the Cockerill pistons 
almost the whole of the front portion of the piston, which is made 
in two halves, 18 lined up with white metal. 

The breech-end casting of the cylinder has in times past given 
much trouble. It is an irregular casting, owing to the necessity of 
valve passages being cast in it, and, of course, it haa to withstand 
the maximum changes of temperature and pressure. To keep thia 
casting as simple in sbape as possible, without unnecessary pockets 
or sharp angles, to cast it free from all cooling strains, to make it as 
thin as is permissible, and to strengthen it by well-designed 
cooling ribs projecting in the water space, and by proper support 


from the jacket casting, has been the makers’ aim. That they have 
been suocesaful has been proved by the immunity from repairs 
enjoyed by the modern breech ends. The water-joint between the 
back of the liner and the breech casting was sometimes the cause of 
trouble, when long bolts were used to draw these joints tight. Short 
bolts are now employed, and the difference in the expansion of 
bolts and casting may therefore be neglected. ! l 

The valves of modern gas engines are almost entirely of one 
class, viz, the mushroom type, aud they are operated by cams. 
Recent designs approach more closely to the Continental type of 
direct-litt-valve steam engine, and, indeed, in many ways they are 
growing curiously alike. The latest design for the vertica) double- 
acting Westinghouse engine is as much on the lines of a modern 
vertical Corliss engine as is reasonably possible. The exhaust valve 
has the most arduous duty to perform, and much ingenuity has been 
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spent upon it. To open a 10-in. or 12-in. diameter exhaust valve 
against 45 lbs. pressure calls for strong gear, and, if the cam roller 
or lever pivot are worn, causes considerable shock. An attempt was 
made to get round the trouble by providing a small additional 
exhaust valve, which was opened in advance, and so reduced the 
pressure on the large valve. Messrs. Crossley Bros. employed a 
balanced exhaust valve, the mushroom valve being balanced by a 
piston valve or block sliding in a pocket; a hole right through the 
valve stem equalises the gas pressure on the outside faces of the 
two valves. Most makers, however, prefer to face the difficulty, to 
keep the plain mushroom valve, and to make their gearing amply 
strong. The rule is for valves to be mechanically opened and to 
close under the action of springs; but there are definite advantages 
in a mechanically-closed valve, and the new valve gear of the 
Premier engine will be watched with interest in this respect. 
Several dispositions of the valves with regard to the breech- 
casting are to be found, and the placing of all valves below the 
breech.is a.special feature developed in the Cockerill engine, 
Some such arrangement becomes very convenient when tail rods 


are carried through in the case of tandem cylinders. The more 
usual arrangement is shown in fig. 11, which shows a well-designed 
engine by the Société Suisse, having some interesting features of 
ita own. 

Fig. 12 isa sectional plan of a thorougbly up-tc-date engine, the 
500-H. P. Deutz engine. 

Ignition is now performed by the electric spark, the three recog- 
nised methods of producing the spark being :— 

1. The interruption of a current flowing through an induction 
coil enclosing a good deal of iron. 

2. The breaking of a current (at its maximum strength) supplied 
by a shuttle armature oscillating between permanent magnet poles. 

3. The sparks are continuously produced from a Ruhmkorff coil, 
supplied by storage cells, but are made to pass between points in a 
small closed chamber; and the latter is only put into communica- 
tion with the cylinder when ignition 1s required. 

All three work successfully. No. 2 is the simplest, as no outside 
source of current is required. The Cockerill Co. are the only 
makers who use the third system. Tube ignition has died out in 
all countries except England. 

Tne great regularity of speed demanded from the modern gas 
engine has led to improved methods of governing. Formerly the 
governor controlled the hit-and-miss mechanism, aud this is still 
the simplest arrangement where some irregularity of speed is of no 
consequence. Westinghouse introduced the system of controlling 
the quautity of mixture by throttling, and this gave excellent 
results, but led to bottom loops being formed on the indicator 
diagram and wasted power. Mr. C. E. Sargeant, of America, in- 
vented a means of cutting off the supply of mixture at varying 
points of the suction stroke, which gave the desired result without 
wasting power. This system is the correct one, and is being adopted 
by the leading makers one after another, each having his special 
design of mechanism. The richness of the mixture remains the 
same, while the quantity admitted to the cylinder is automatically 
varied by the governor for each impulse of the engine, according to 
the power required at the momeut. The cut-off valve is placed 
between the admission valve and the air suction and gas valve. It 
is a cylindrical valve, with circumferential ports sliding axially 
inside the casing of the admission valve, whicn is also fitted with 


correspond iog circumferential ports. The cut-off valve is in equi- . 


librium, and is opened by an ordinary eccentric and rod on a side 
shaft, which works a rockiug lever oscillating on a pivot, the posi- 
tion of which pivot is determined by the governor from time to 
time ; the action of the governor being to turn a screw with right 
and left-hand threads on its ends, and so to draw the pivot towards 
or from the motor-cylinder, according to the speed of the engine. 

A few words must now be added regarding the starting ot large 
gas engives. The so-called ''self-atarters " are all disappearing, 
and this none too soon, for they often gave trouble; indeed, some 
of the hand-pump starters were nothing short of an intolerable 
nuisance. To-day the starting of a 10U.H.P. engine is a matter of 
the greatest simplicity. Compressed air, stored in stroug vessels 
carrying 80 to 100 lbs. pressure is used; and a special inlet valve 
and gear is fitted to at ieast one cyliuder, which automaticaliy con- 
trols the air supply while the speed is being raised. It is tue simple 
pressure of the air which effects the startiug—no explosions taking 
place. When the engine has attained sufficient speed, gas is sup- 
plied to one of the otber cylinders in the usual way, aud the com- 
pressed air i8 no longer required. If the engine has only one 
cylinder, the fly-wheel carries on the running, while the change 
from compressed air to’ ordinary explosive mixture is made. The 
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system is so safe, expeditious, and convenient, that it is a wonder 
any other system is used. The Cockerill Co, however, seem to 
prefer to fit a special benzine vaporiser to supply carburetted air for 
starting, an electric motor and barring gear being also fitted. 

A somewhat daring system is employed by the Snow Steam Pump 
Works in starting the 1,000 and 4,000-H.P. gas-engine gas-com- 
pressors in Cleveland. I cannot do better than describe it in the 
works munager's own words :— 

An auxiliary power-house is provided, containing small auxiliary 
gas engines, which, during the night, operate electric generators to 


supply light for the plant, and supply the storage battery used for 


furnishing current for the electric igniters during the day and night. 
These auxiliary gas engines are also connected to mixture com- 
pressors, which compress the proper proportion of natural gas and 
air (in the proportion of about 1 to 12) into a large tank. . Con- 
nection is made from this tank to the ends of the cylinders, which 
are used for starting. The engineer turns this mixture under about 
100 lbs. pressure into one end of one power cylinder, which causes 
the piston to move to the other end. The pressure is then allowed 
to escape from this end, leaving the cylinder full of miz- 
ture at about atmospheric pressure. He then goes to 
the other end of one of the other cylinders, and admit- 
ting mixture pressure to this end, forces the pistons back 
again to the other extreme position, compressing the mixture in the 
end of the first cylinder to which it was admitted. He then tr ps 
the igniter on this cylinder, which causes an explosion and starts 
` the machine, and upon compression in the second cylinder to which 
the mixture is admitted, being ignited, the reverse stroke is made 
under power, by which time tue other cylinders have been rendered 
operative on account of drawing in their own gas and compressing 
same and exploding. Very little troubie is experienced in starting 
the engines in this way. ‘The mixture tank and ita connections are 
designed to stand easily an explosion-pressure of about 600 lbs. ; 
while, in addition to this precaution, a number of large relief 
valves are applied to the tank for the purpose of partially reliev- 
ing internal pressure, should an explosion of this mixture take 
place in the tank. We question as to whether this method of start - 
ing would be permitted by iasurance companies within tbe City 
limits; but, as we have before remarked, all our work in the gas 
engine line has been confined to the building of gas-engine com- 
pressors, which are always located back in the country, and always 
some distance from cities or populous communities." 

Enough has now been said about the construction of large gas 
engines to make it clear on what lines the development is taking 
place. The gas engine of the future will be double-acting, and, for 
great regularity or high powers, multicylindric. It will start with 
compressed air, and, in ordinary running, will govern by cutting-off 
the mixture according to the power required. Still more perfect 
results will be obtained if the degree of compression is made to 
remain constant for all varying quantities of mixture admitted to 
the cylinder. Letombe bas already succeeded in accomplishing the 
equivalent of this by his system of ''super-compression," but other 
means of attaining the same eud may be devised without much 
additional complication. Duplicate electric ignition will be used, 
and the firing point will be adjusted by the governor to suit the 
quantity of mixture. The tandem or double-tandem system of 
construction will generally be preferred, but the Oechelháuser and 
the double vis-d-vis are capable of giving excellent results. For the 
next few years horizontal engines will be mostly used, as they are 
cheaper to build and more easily handled, but in time the vertical 
type will come to the front again for central station work. 

It must not be supposed that the features of the future engine 
as here described are new. The old original Lenoir engine was 
double acting ; also Dick, Kerr & Co. made a double-acting engine 
years ago. Yet the success of the Körting engine, and the con- 
version of the Cockerill Co., the Westinghouse Co., and the Deutz 
Co. to the double-acting system (all firms now making this ty pe) is 
a factor of importance. 

If the great difficulties which at present beset the gas turbine 
could only be removed, hardly any other kind of prime mover 
would have a chance of competir g with it. The reward for success 
is 80 great, that strenuous efforts will undoubtedly be made in this 
direction. Meanwhile an attempt is being made to do away with 


reciprocating parts in a gas engine, by exploding a gas mixture 


alternately in two conical vessels connected by a U pipe filled with 
water, and containing a turbine chamber at its lower portion. An 
explosion taking place in the top part of the cone of one vessel 
forces the water down one leg of the U, and up the other, the water 
doing work on the turbine in its passage, and also compressing the 
mixture into the upper part of the second conical vessel ready for 
explosion there. Of cfurse, the flow of water has to be so con- 
trived, that its action on the turbine is always to turn it in the same 
direction, but the details cannot be now described, the author's 
object simply being to direct attention to new lines of possible 
development. , 

A review of recent progress would be incomplete without a pass- 
ing reference to the theory of the gas engine, to which several 
important contributions bave been lately made. Prof. Burstall has 
shown that the ignited gases in a cylinder are far from being at one 
temperature, and that, in fact, the core of the gas is much hotter 
than the gas ncarer the cylinder walls. He has also, by a careful 
investigation based on the increasing specific heats of gases at high 
temperatures, den: mach to enlighten us as to the question of “ sup- 
pressed heat and “after burning." Mr. J. E. Petavel, ina paper 
read before this Association at the Bradford Meeting, showed some 
remarkable results on thermal emissivity in high-pressure gases. 
Perbaps the most interesting is the fact that at the temperatures 
and pressures obtaining in a gas engine the loss of heat by the hot 

a to the cool walls is almost entirely due to convection ; indeed, 
the convection plays so important a part that the effect of conduc- 


tion and radiation may be neglected. The theory of the gas engine 
is, however, far from complete, and there still remains plenty of 
work for the Gas Engine Research Committee and others to do. 

Incidentally, the use of gas engines in central electric stations 
has been touched upon, but the subject is of such great importance 
that it will occupy the remainder of the present paper. For a good 
many years moderate-size gas engines have been used to drive 
dynamos, principally by belting. This plan is still useful for small 
installations. i 

A very successful installation is to be found at the central station 
of the Northwich Electric Supply Co., where gas engines using 
Mond gas are belted to direct-current dynamos. In this case 
the company purchase the Mond gas at 2d. per 1,000 cubic. ft. from 
a neighbouring works, and it is pumped to them through 2 mile of 
underground pipe. 

Belt driving is, however, the exception, and flow direct coupling 
is almost exclusively adopted. Prejudices at first existed against it. 
Dynamo makers said the shock of the explosion would damage the 
armature. One well-known firm, in 1896, refused to tender fora 
100-Kw. dynamo on learning it was to be direct coupled to a gas 
engine, and expressed their opinion that the arrangement could not 
be satisfactory. Another firm, Messrs. Siemens Bros., supplied the 
dynamo, and at the end of two years’ day and night running, a blue 
glaze covered the commutator, which had not even been touched 
witha sheet of sandpaper. The original brushes were in use, and its 
working was all that could be desired. Larger gets were later on 
put to work by the author in the same poweri house, and the result 
of running two 2,250-ampere 100-volt dynamos direct from gss 
engines has proved that the commutator bars do not mark at pointe 
which are under the brushes when explosion takes place any more 
than at other points in the circumference of the commutator. 

Electrical engineers are quite satisfied that direct-current dynamos 
can be satisfactorily run by gas engines, but they are divided in 
their opinion as to the driving of alternators which have to work in 
parallel. Only a few months ago, one of our best-known electrical 
engineers publicly stated that he did not know of any case where 
gas engines were driving alternators in parallel. The author has 
met a fair number of engineera who profess to remain sceptical on 
the subject; and although those who are best informed readily 
admit thac there is no question of doubt, yet it is as well to confront 
the waverera with a few examples of gas-driven alternators which 
work in parallel. 

Beginning with a simple case, there is an installation at the large 
pottery works at Embrach, where three 100-H.P. gas engines by the 
Locomotiv und Maschinenfabrik, of Winterthur, called the 
' Société Suisse,” are belted to three-phase alternators, which supply 
power and light to the factory. The cyclic speed variations of the 


Fig. 13. 


gas engines is , but by the addition of small fly-wheels on the 
alternators the cyclic variation is reduced jo „s. Even this is high 
and half this variation is usually demanded for such work, bat it 
serves to show what has been done, for these sets run well together. 
The Société Suisse have a probably unique example of two twin 
gas engines of 200-H.P. each, which not only work with their alter- 
natora in parallel, but are sometimes put in parallel with a wa 
turbine alternator set at Spiez, situate a distance away of over 7 
miles. | 
An installation of the Gasmotoren Fabrik Deutz of two 300-8. 
sets, and two 200-H.P. ze ts, is in use at the Friedenshütte Misa 
near Morgenroth, all of which are coupled with alternators supp 7 
ing three-phase currents. The plant has been erected in d 
1899. The cyclic variation of these engines is ji and this in 
found quite sufficient to give good results with alternators 
parallel. | been 
The engines work with blast-furnace gas, and the plans have bee 
made to extend the installation to a total of 2,500 H. P. 1000 
Fig. 13 shows one of the four-cylinder Deutz engines of "d 
H.P., direct-coupled to an alternator of the Allgemeine saeua 
Gesellschaft, Berlin. This is one of a set of dynamo engines 10 
a total capacity of 3, 200 E. p., erected at the Gutehoffaungin iy 
works in Oberhausen, where parallel working is to be i 
adopted as soon as the switchboard arrangements are camp been 
Of four 1.000-H.p. gas engine alternator seta, two pp 
erected by the Deutz Co., for the Horder Bergwerks und dc le 
Verein, and are working in parallel. The other two bave y abies 
delivered. The Hörder works have three 600-2.P. 
engines, which will also ran in parallel. 
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A v example of Deutz engines of the four-cylinder ty 
with xti igne is to be seen at Düdelingen (Luxemburg), siae 
four sets are placed in one house. Two 600-H.P. sets are arranged 
with the fly-wheel in the centre, and the alternator on one side, but 
the larger 1,000-H.P. sets have the alternator placed in the middle. 
Here, again, the alternators run in parallel and the engines use 
blast-furnace gas, although an auxiliary producer-gas plant is 


vided. 
pro (To be continued.) 


METROPOLITAN ELECTRIC SUPPLY cos 
ARBITRATION. 


(Continued from page 803.) 
A FURTHER sitting of this tribunal was held on Monday, November 


rd. 

: Mr. Arthur Wright recalled and further crose-examined by Mr. 
Cripps, K.C., eaid that with reference to the figure of £180,473— 
the valuation for the plart, mains and machinery—he arrived at 
that in the case of the mairs for inside sources of eupply by takirg 
the cost when nc w to the cempany, the age, and depreciation. 

Re-examined by Mr. A. B. Care, witness raid he particularly 
asked the accountants of the compauy to find out what was the true 
cost of the mains in Marylebone, and they told him there was only 
one general account for the whole of the company's system. There 
was no detailed mains account cf the separate areas, consequently 
what he had had to do was to take the list price of to-day and their 
tables, wherever they could get hold of them. In valuing the 
house transformer cables, they valued them, so to speak, as second- 
hand goods. eo 

Mr. L. E. Haleey recalled, and further examined by Mr. Cane, 
said he had made an estimate of the difference in the cost of 
administration after the company had parted with Marylebone. 
To do that he had looked to see what the output of the whole 
concern was compared with the output of the three remaining areas 
after taking away Marylebone in 1901. The three areas in 1901 
took 6,504,000 odd units, and in the year 1898 the company’s 
whole output was 6,800,000. In that area the management 
expenses were £12,617. Taking the proportion of 6,£00,000 to 
6,500,000, it would give the management expenses at the rate of 
almost exactly £12,000 for the remaining areas. The management 
expenses of the whole vndertaking were in 1901 £17,275. Of that 
the Marylebone proportion was £7,592, leaving as management 
expenses for the other areas £9,682, and the difference between that 
£9,682 and the £12,617 be took as the extra cost of management 
thrown on the three areas—tbat was £2,317. 

That is to say, the difference between the proportion of the 
management expenees which was attributed to the other areas in 
1901 and the actual cost cf the whole undertaking, of supplying 
that number of units in 1898— is that right ?— Yes. 

Mr. Cripps, K C.: With a1] submission, that could not be the test 
ofit. Let me put this to you. Suppose at the present time the 
company had an existing staff capable of doing this business, com- 
prising Marylebone and the part left in their hands; will the 
expenses of that staff and matters of that kind be spread in the 
future over the smaller income ?—I take it they need not keep up 
the staff which they do for the whole business. 

Do you suggest we can discharge people or reduce the amount 
which we are paying to the staff ?— Within a short period I suppote. 

That is the basis on which you bave gone ?—I have taken the 
actual expenses in the year when you were managing what would 
be left to you. ; 

You have taken no recognition of the fact that a company with 
an increasing business and so on up to the time of purchase, have 

t a staff well equipped and a capable staff which will practically 

ve to be utilised on a smaller business in the future ?—1 assume 
that the company in 1898 was well equipped, and it appears so from 
the figures, The management expenses in 1898 were not materially 
increased. 

Continuing: Witness said that in his opinion if the directors liked 
they could reduce the staff. 

Mr. E. Manville was next recalled and further cross-examined by 
Mr. Cripps, with respect to the plan which be had submitted for 
the Manchester Square station. He explained that the plan 


. Was one for a station containing eight 1,000-kw. and two 


900-Kw. turbo-generators, making 9,000 kw. in all The plan 
showed the machines arranged only on one floor, but there 
Was absolutely no reason why they should not be arranged on 
two floors. He was not prepared to say that the plant would be 
extremely inconvenient, but he admitted that it would not be very 
Convenient. They would have to deal with about 200 tons of coal 
daily, but hedid not anticipate that there would be any difficulty in 
sealing with that quantity of coal if proper arrangements were 
e. 
Mr. J. H. Sheldrake, examined by Mr. Fletcher Moulton, K.C., 
he was a gas engineer, and bad a great deal to do with gas, 
both in the form of incandescent light and the older form. Mantles 
of a eatisfactory type for using incandescent gas were not put upon 
the market until 1893. Since that time very great improvements 
d been made, and, in fact, improvements were being made at the 
present day. In his opinion incandescent gas was the form in which 
gss would be used for illuminant purposes in the future. Undoubtedly 
the incandescent gas would be cheapest for street lighting 
Owing to the lowering of the price of the mantles. He should say 


that the average life of a mantle and of an incandescent electric lamp 
would be about the same, but the difference would be made in the 
cost of the two. With regard to the relative cost of domestic light 
by the electric light and incandescent gas, taking as the basis the 
cost per 1,000 candle-hours, and calculating gas at 2s. 6d., he 
thought that to get 1,000 candle-hours it would cost 1°75d., whereas 
with electricity at 5d. per unit it would cost 1s. 8d. for the same 
time. He did not see how, in view of thé cost of gas and the 
power that could be obtained from it, electricity had any chance 
either for heating or cooking. i 

Mr. Ernest Cooper, chartered accountant, replying to Lord 
Robert Cecil, said he had made himselt familiar with the pro- 
ceedings before the tribunal as far as the accountancy part of the 
question was concerned. In order to arrive at a proper view on 
the question of profit, he should eay that the proper view was that 
the plant should be maintaincd at ite full value 8s a gcing concern 
at tre date of the balance sheet in which the profit was stated and 
a sufficient amount of depreciation must be allowed in order to do 
that before they could arrive at the profits of the concern. He 
believed that view had been taken by the judges in cases that had 
come before the Courts. He understood Mr. Conacher to say that 
if the whole claim of the company were allowed, it would only pay 
10 per cent. on the capital. But if he raised the money at 33 per 
cent. it would be somewhere about 25 per cent, the same as Mr. 
Halsey stated. 

That is to say, that if all the future capital was only to cost them 
33 per cent , then their calculation brings out a profit of 25 per cent. 
on the future capital ?— Yes. 

In your view it is quite illusory to suppose that they will raise 
their additional capital at 34 per cent. ?—The whole of it, clearly, 
they could not raise. 

Having in view, of course, that this is à concession that is coming 
to an end in 1931 ?—Apart from that I should eay they certainly 
could not, but baving that in view emphasises their difficulty ; ex- 
cluding the severance, the total he arrived at for the whole under- 
taking was £552,900, which would discharge all the company's 
liabilities and give £49 108. to the shareholders. 

Mr. A. R. Stenning, examined by Sir Edward Clarke, K.C., said 
he had considered the question of the purchase of this undertaking, 
and in doing so had accepted the figures which had been given by 
the skilled witnesses, as to the profits of the company, and had 
taken £22,748, asthe proper value of last year’s profits. The figure 
he arrived at was £384,197, but in that estimate he had not taken 
any account of the value or the amount of money expended on the 
premises of the company in North Street. He was thoroughly 
acquainted with the district of Marylebone, and in his opinion the 
company already possessed the custom of the best business parts of 
the district. There were no factories in the district worth speaking 
of, and, as a matter of fact, the price asked for land was almost 
prohibitive in the way of erecting factories. 

Replying to Mr. Balfour Browne, witness said that in his estimate 
he had put down nothing for severance. i 

Mr. Samuel Walker, a surveyor, having been briefly examined, 
Sir Edward Clarke said he did not propose to call any other 
witnesses. | 

Some discussion then took place as to when it would be con- 
venient to sit for the purpose of hearing addresses from counsel, and 
ultimately the proceedings were adjourned until Wednesday 
December 10th for this purpose. 


THE ELECTRICAL EQUIPMENT OF A STEEL 
WORKS AT ANTWERP.* 


THE new steel works in course of construction on the Hoboken 
Plains, near Antwerp, will be electrically driven and lighted 
throughout. Some idea of the magnitude of the work may be 
gathered from the following figures, When in full swing the plant 
will require 4,200 tona of iron ore, 1,050 tons of limestone, and 3,000 
tons of coal every 24 hours. The steel works proper will produce 
1,200 tons of basic open hearth steel a day, and the tube works will 
turn out 40,000 to 60,000 tons of tubes annually, varying from 11 in. 
to 40 in. in diameter. 

The ultimate capacity of the power house will be 30,000 R. p., 
the contract for the first instalment having been secured by the 
Westinghouse Company under very severe competition with 
European manufacturers. An interesting feature about the present 
generating sets is that the two engines were originally installed on 
an Er glish torpedo boat. These have been reconstructed and fitted 
with Sisson governors. They sre of the triple-expansion, surface 
condensing type, each of 1,500 m.p. capacity, and are coupled 
directly to 900 xw. three-phase rotating field generators, running at 
a speed of 187 r.p.m , and giving 2,200 v. at 50 cycles per second. 

The new sets will be driven by Westinghouse gas engines. The 
main power house is centrally situated and feeds four sub-stations 
located at suitable pointa of distribution. The main switchboard 
is designed forthe parallel running of the alternators, but two sets 
of high tension bus-bars are provided so that the motors driving the 
rolling mills may be run from one generator, whilst the general 
system is supplied from the others. 

The general system of distribution and the various applications 
of motors do not call for special comment, but the driving of the 


* Electrical World and Engineer, N.Y., October 18th, 1902. 
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rolls is somewhat out of the ordinary run, if only on account of the 
gize of the motora. 

For operating the blooming and finishing mills, three large 
variable speed polyphase motors of the induction type are used. 
The sudden changes of load from minimum to maximum nec-ssitate 
considerable fly-wheel capacity. A 24-in. two-stand blooming mill 
is belt-driven by a 325-H. P. induction motor running at 300 r. p. m. 
The mill rune at 70 r.p.m., and has a fly- wheel of 30 tons weight. 
In one stand 880-Ib. billets ara reduced in section from 10 to 3} in. 
square, and in the other stand 450-lb. billets are reduced from 73 
to 21 in. square. 

Bebind the blooming mills are two finishing mille, each supplied 
from one stand of the blooming mill. 

These are both directly driven by induction motors throueh 
flange couplings. The large mill, a 14-in. five-stand ope, is driven 
by a 450-H P. motor; the other, a 104-in. five-stand mill is driven 
by a 325-H.P. motor. Each mill bas a fly-wheel weighing about 
12 tons. These three motors are operated at the full line pressure 
of 2,150 volts. 

The exact power required to roll different sections of iron has 
not yet been asc :-rtained, as tightening the rolling train may double 
or treble the power taken. It bas, however been noted tbat the 
325 H.P. belted motor runs continuou-ly at 35 to 45 amperes; the 
325 . P. motor directly coupled to the finishing mill takes 6) to 80 
amperes on the average, and the 450 H.r. coupled motor, 90 to 100 
amperes. These have now been running some time, giving every 
satisfaction. 

In connection with the travelling cranes, the high speeds are the 
most noticeable feature. Travelling speeds of 330 ft. per minute, 
and lifting speeds of 50 ft. per minute are mentioned, but it is not 


clear which cranes are referred to, and these range from 5 to 3)-ton 
lifts. | mE i 


LIGHTING MINERS' SAFETY LAMPS BY 
ELECTRICITY.* 


By EDWARD BROWN. 


WHERE large numbers of safety Jamps are required to be lighted 
and locked before the arrival of the workmen, it is necessary to 
commence lighting the Jamps probably 2 hours before the arrival of 
the men, whereby, say, 14 hours of the best -part of a lamp’s shift 
is wasted in the cabiu at the pit top. 1t will generally be admitted 
that, if some inexpensive and reliable method were introduced, 
whereby the lamps could be all locked before any of them were 
lighted, the lighting need not be commenced till within, say, 4 hour 
before the arrival of the men. The lamps would consequently be 
capable of giving & much better light in the latter hours of the 
shift, and at the same time a considerable amount of oil would be 
saved. , 

Hitherto the methods of lighting miners’ safety or other enclosed 
lamps by an electric current have required one or more wires to pass 
through the oil vessel forming the bottom of the 

lamp, and insulated therefrom, thus requiring con- 
siderable alteration to the bottom or oil vessel, and 
making the insulation of the wire or wires difficult 
and uncertain. 

The present invention is designed to overcome 
these objections, and consists of a metallic con- 
ductor, A D, fixed in the glass B, surrounding the 
wick-tube, c, of the lamp. The metallic conductor, 
A D, projects inwards towards the wick-tube c, and 
slightly above but not touching it, the outer end 
of the conductor, a D, being shaped so as to form a 
contact at D (fig. 1). 

The lighting stand is formed of wood or other 
non-conducting material, and a metallic plate, E, to 
which one high-tension terminal, F, of the indu-tion 
coil is connected by a wire, G, and the other high- 
tension terminal, H, is connected by the wire, J, tua 
sliding conductor, 1. This conductor, I, presses against 
a piece of insulating material, K, attached to a 
spring, L, and the spring, L, is attached to 
a wire, M, which is connected to one terminal, N, of the primary 
circuit of the induction coil, o. The second terminal, r, of the 
primary circuit is connected to the storage battery or other source 
of electricity by a wire, o. 

Oa the top of the lignting stand is fixed a plate, n, carryiug an 
adjustiog screw, s, and the plate, n, is connected to the storage 
battery or other source of electricity by a wire, T. Tne action ie as 
follows:—Tbe lamp to be lighted (which has previously been 
cleaned, trimmed, nud locked) being placed on the lighting staud, 
the bottom restiug on the metallic plate, X, and the contact, D, 
touching the sliding conductor, 1, a slight push of the Jamp closes 
the primary circuit between s and L; the induced current, through 
a and a, forms an arc between the point of the metallic conductor, 
A D, and the wick-tube, c, thus lighting the wick of the lamp; and 
on withdrawing the lamp, the primary circuit between s and L is 
automatically broken. By this apparatus an ordipary safety or 
enclosed lamp of any type may be electrically lighted without 
requiring an insulated conductor to be passed through the lamp 


* Paper read before the Institution of Mining Engineers, 1902. 


bottom, and the invention can be applied to existing safety lamps 
without necessitating any structural alterations in the lamp, beyond 
the insertion of a conductor, a D, in the glass surrounding the 
flame. 

This apparatus is iotended to be taken into the mine, to any 
convenient lamp station, and is locked, so that only the properly 
appointed person can relight any lamp which may have been acci- 
dentally extinguished. 

The lamps in the lamp cabin at back can be lighted as they stand, 
on a wire running along the shelves. This wire is connected to one 
of the bigh-tension terminals of the induction coil, and a flexible 
cable, with a push formed in the handle, is carried to any lamp 
required to be lighted, the end of the push being connected by a 
wire to the other high-tension terminal on the induction coil. 
When the handle is pressed against the metallic conductor fixed in 
the lamp-glass, it closes the primary circuit, and the induction spark 
lights the lamp-wick instantly, and iu a similar manner to the fixed 
stand; in one case the lamp being taken to the pusb, and in the 
other the push being taken to the lamp. 

A brief discussion followed the paper, in reply to which, Mr. E. 
Brown added that the conductors were riveted into the glass, but 
they were luted with red lead, before being riveted, as an extra 
precaution. A boy was employed to rivet them, and he did not 
think that the breakages exceeded five in 1,000 glasses. At first 
the holes were drilled at the colliery, but now the glasses are pur. 
chased with drilled holes. The lamps had been in use for about 15 
mouths. Gasolene was used in all the lamps, and less time was 
required to light them than if oil were used. He did not tbink that 
there had been three cracked glasses, due to expansion of the 
copper, since the lamps were introduced. . 


THE CONTINENTAL ELECTRICAL 
| INDUSTRY. 


GERMAN AMALGAMATION RuMOUBS—CONTRACTORS VERSUS 
MANUFACTUBERBS. 


IT must necessarily be & subject of considerable importance to 
arouse German investors to take any interest in electrical enter- 
prises at the present time. Even rumours concerning the projected 
formation of an electrical trust, or the amalgamation of certain 
companies, are insufficient to induce them to shake off existing 
indifference. As far as fusions are concerned, German investors 
have become so tired of the reports issued for one year respecting 
the proposed combination of the Allgemeine Elektricitäts Gesell- 
echaft and the Scbuckert Co., that the rumour to the effect that the 
former has now turned its attention to the Union Electricity Co., 
has failed to revive any interest in the general question of amalga- 
mation in the electrical industry. The desire undoubtedly exists 
,in favour of a consolidation of Teutonic electrical undertakings. lt 
has, in fact, existed for several years past, but no one seems to know 
how to lead towards the right path, in consequence of the numerous 


The Overhead and Underground Electric Railway Co., of Berlin, 
will take over the railway from the Siemens & Halske Co. at the 


intermediary of the Cockerill Co., asks for a concession for 5 
building of the line upon which a speed of 93 miles an hour 
contemplated. Where is Mr. Behr with his lightning [exp 
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railway for Belgium now? It is estimated that the expenditure on 
the proposed railway would amount to £1,040,000. 

The present condition of the electrical industry is producing some 
curious developmente—excrescences some call them. In one case 
it is said that a leading manufacturing firm, whose name is with- 
held, has adopted a peculiar method in order to ensure the exclusive 
receipt of orders from contractors, of course to the detriment of 
other companies. It appeara the firm not only allows the highest 
discount, and a commission on the orders, but it is also offering to 
give an essential share of the profits on the transactions. The 
question bas been brought before the notice of a well-known jurist 
who remarks that whatever may be thought of the moral side of tbe 
matter, the proceeding of the firm is legally inadmissible, because 
it prejudices the interests of the shareholders. The jurist, who 
proceeds to quote from the Commercial Code in support of his 
statement, submits that the directors can be compelled to restitute 
the money paid as share of the protits ia tbe manner indicated. 
Tbe last bas, perhaps, not been heard of this questionable business 

licy. 

The formation bas just taken place at Frankfort-on-the-Maine of 
a syndicate of installation firms for the purpose of watching over 
the interests of these contractors Representatives of Frankfort 
firms and others in Brunswick and Maunheim were appointed mem- 


bers of the provisional council, which will be completed as soon as 


the district associations throughout Germany have been constituted. 
Though little information is available concerning the syndicate, it is 
apparent that one of ita objects will be to endeavour to counteract 
the policy of certain manufacturers who act as contractors and even 
compete for small installation work. The contractors naturally 
resent this practice, which they consider undignified, but there 
appears to be no means of stopping it in view of the general 
scramble for orders and work in ditferent parts of the country. 


GEBMAN COMPANIES. 


The Berlin Electricity Works Co., although not a manufacturing 
undertaking, is referred to on the present occasion on account of its 
relations as a supply company with the municipal authoritice. 
When the present agreement between the two parties was con- 
cluded in 1899, the company strongly complained that it would 
prove disadvantageous to tbe concern, but that this view has proved 
tobe largely erroneous is demonstrated by the figures which have 
just been issued for the year 1901—1902. Notwithstanding the 
unfavourable course of business in general, the accounts show net 
profits amounting to £148,210, as compared with £123,989 in tbe 
previous 12 months. By virtue of the before-mentioned agree- 
ment, the municipal authorities will receive as their share of the 
profits the sum of £102,053, as against £79,969, whilst the com- 
pany's dividend is to be increased from 7 per cent. 1n 1900—1901 to 
71 per cent. for the past year. 

The position of the German Electricity Works (Garbe, Lahmeyer 
& Co.), of Aix-la-Chapelle, has not improved during the past year. 
Twelve montbs ago the net profits amounted to £8,770, and a divi- 
dend at the rate of 4 per cent. was declared on the then paid-up 
capital of £97,500. The year which has just closed shows that the 
gross profits from manufacturing were £18,333, as compared with 
£23,436 in the previous 12 months, but afrer mecting general 
expenses, providing for depreciation and absorbing the balance 
brought forward, the accounts show a loss of £3,523. The Electrical 
Installation and Construction Co. of the same town shows a debit 
balance of £4,550, as against a 2 per cent. dividend a year ago on a 
capital of £12,500. : 

The Allgemeine Elektricitiits Gesellschaft has just issued its report 
for the past year. The report, to which further reference will be 
made on a future occasion, shows net profits amounting to £281,700 
as compared with £486,930 in 1900-1901. It is proposed to distri- 
bute a dividend at the rate of 8 per cent. as against 12 per cent. a 
year ago. 

Among other German companies may be mentioned the Westing- 
house Electricity Co., of Berlin, which has terminated ite financial 
year with a loss of. £9,300 on a paid-up capital of £12,500; and F. 
Singer & Co., of Cologne- Ehrenfeld, with a deficit of £16,617 for the 
year; whilst Kortings Electricity Works Co., of Hanover, proposes 
a dividend of 6 per cent. as in the previous year. 


SWISS AND OTHER UNDERTAKINGS. 


The Franco-Swiss Co. for Electrical Industry, of Geneva, does not 
appear to make much progress, and in some quarters it is thought 
that this may be attributed to the concern baving been brought 
into existence comparatively late in the day, although four years 
have elapsed since its formation. Having a nominal sbare capital 
of £1,000,000, of whieh over three-fourths have been paid up, the 
company devotes its energies to investments and installation work, 
And in its second year a dividend at tho rate of 2 per cent. was 

- The accounts now issued for the financial vear 1901— 
1902 show a net profit of £19,750, as compared with £13,960 in the 
Preceding 12 months, and the sum available for disposal, together 
with the balance brought forward from last year, is to be set aside 
for depreciation of securities. Apart from the installation branch, 
which appears to be fairly remunerative, the principal undertakings 
In which the company is interested are the Grenoble Light aud 
Power Co., the West Paris Electrical Co., the Southern Electrical 
Co, of Naples, and the Italian Electro-Chemical Co. It is 
expected that the position of the company, which has suffered 

m the effects of the depression in Germany, will improve as soon 
as the undertakings in which it participates emerge from the experi- 
mental atage. 

The Aliotb Electricity Co., of Basle, recently decided to issue 
Preference shares to the extent of £150,000 in order to wipe out the 
past year's deficit, In referring to the question, a Basle newspaper 


- 


now states that no subscriptions were forthcoming for the issue, and 
the interested hanks or underwriters were compelled to take up the 
whole of the preference shares. The newspaper, in drawing atten- 
tion to the course of business and the disproportion between the 
number of officials and men. alleges that, although there are 160 
commercial and technical officials, the workmen employed at the 
works only comprise 200. l 

The Italo-Swiss Financial Co, of Geneva, is the title of a new 
company which has been formed for the establishment, working and 
financing of electrical undertakings for lighting, heating, transport 
and other purposes. It has a share capital of £500,000, divided into 
50,000 £10 shares, and the sphere of activity is unlimited, although 
Italy will receive the first consideration. In addition to French 
and Italian members, the board of supervision includes E. Hentsch 
and A. Turrettini, of the Geneva Financial Union, and Councillor 
Ador and E. Aubert as representatives of the Franco-Swies Co. for 
the Electrical Industry. 

The International Electricity Co., of Lièze, bas experienced a 
considerable aet bick for the past financial year. Having a share 
capital of £250.000 and a bond issue of £54 000, the company only 
earned £12,367 in gross receipts during 1901—1902 as compared 
with over 480,000 in the previous year, when the net profits 
amounted to £22,800. out of which a dividend at the rate of 6 per 
cent. was paid. On the present occasion, however, and after 
meeting the general expenses, the final result for the year is a deficit 
of £10,500, which is to be wiped out by drawing upon the reserve 
fund. 

The United Electricity Co., of Vienna and Buda-Pesth, is 
apparently an amalgamation of two concerns, althoagh the accounts 
of each are kept separately, aod tbe shares maintained distinct 
from each other. As far as the Vienna branch is concerned, the 
balance-sheet for 1901—1902 exhibits a net profit of 80,000 kronen, 
whilst that of the Buda-Pesth Department shows a net profit of 
120,000 kronen. It is, bowever, not proposed to declare any 
dividend, but to carry the balance forward to the nextaccount. In 
the previous year the company distributed out of the Vienna profits 
of 377,350 kronen a dividend of 6 per cent. on a capital of 
5,000,000 kronen, and 8 per cent. cut of net profits of 342,040 kronen 
on a capital of 3,000,000 kronen ia the case of the Buda-Pesth estab- 
lishment. It is reported that both works are fully employed, but the 
competition of German firms, especially in the Vienna district, 
diminishes the financial results. : 

The Alta Italia Electricity Co., of Turin, which is closely asso- 
ciated with the Swiss Electrical Industry Co., of Basle, operates the 
Turin central station and tramways, and is a large shareholder in 
the Piedmont Electricity Co. Its report for 1901—1902 indicates 
a net profit of less than £100 as compared with a loss of over 
£23,000 in the preceding year, but no provision for depreciation bas 
been made in either year. A further improvement in the position 
of the undertaking is anticipated during the current financial 
year. 


PHYSICAL SOCIETY. 


AT the meeting held on October 31st, 1902 (Prof. 8. P. Thompson, 
President, in the chair), a paper on “The Size of Atoms” was read 
by Mr. H. V. Ridout. This investigation deals with the size of 
dissociated atoms, or ions, and the results obtained refer to a dis- 
sociated atom as the smallest quantity of matter which can take 
part in an electrolytic action. The element chosen is hydrogen, 
and the author concludes that, in round numbers, 1144 million 
atoms are necessary to form a line one centimetre long. The 
method employed consists in finding a pair of spheres which would 
be charged by the quantity of electricity known to be necessary to 
electrolyse a given quantity of the body under examination—in 
this case water—to the known difference of potential of its ions. 
From this the size of the atoms is deduced, subject to certain 
assumptions enumerated and discussed in the paper. The atoms 
are regarded as spherical aad closely packed. To facilitate the 
calculations, the packing is assumed to be such that the centre of 
any sphere is immediately above the centre of the sphere upon 
which it rests. Under these circumstances the total volume of 
spheres necessary to fill a given (ube is equal to that of the single 
gphere about which the cube is described. The electrical capacities 
of isolated spheres being proportional to their diameters, it follows 
that the total capacity of any number of such spheres is equal to 
the capacity of a single sphere, the diameter of which is equal to 
the sum of the diameters of the small spheres. Using these two 
propositions, the siz3 of the atoms is easily deduced from the pair 
of spheres already determined. The author points oot that the 
method fixes both the superior and the inferior size of the atoms 
and gives, tberefore, the true value. 

Lord KELVIN remarked that he had often concerned himself with 
the size of atoms, and pointed out that the value obtained by the 
author for the diameter of a hydrogen ion was almost exactly one- 
half of that which he had obtained for the diameter of & molecule 
of hydrogen. The fact, however, might be a coincidence. He had 
dealt with a ephere which would have the same effect as a double 
atom of hydrogen. While avoiding the assumption that atoms are 
bard and spherical, it was usual to treat them as such for purposes 
of calculation. The paper was an important one, but there were 
many assumptions which required looking into. Lord Kelvin said 
that in dealing with the subject of atoms, it was necessary to con- 
sider the atoms of electricity. The atomic theory of electricity, 
now almost universally accepted, had been thought of by Faraday 
and Clerk-Maxwell and definitely proposed by Helmholtz. The 
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atoms of electricity were very much smaller than tbe atoms of 
watter, and permeated freely through the spaces occupied by these 
greater atoms, and also freely through space not occupied by them. 
An atom of electricity in the interior of an atom of matter expe- 
rienced electric force towards the centre of the atom. We were 
forced to conclude that every kind of matter had electricity in it, 
and Lorens had named electricity as the moving thing in atomic 
vibrations. If the electrons, or atome of electricity, succeeded in 
getting out of the atoms of matter, they proceeded with the velocity 
of light and the body was radioactive. It was, therefore, not sur- 
prising that some bodies showed radioactive properties, but rather 
surprising that euch properties were not shown by all forms of 
matter. Our knowledge of this subject, which originated with the 
discovery of the Becquerel rays, had been greatly advanced by the 
experiments carried out at the Cavendish Laboratory, and he bad 
no doubt that in the next two or three years much light would be 
thrown upon this important matter. 

Prof. EvERETT asked why the author had taken the specific 
inductive capacity of water equal to two ? 

The AUTHOR said that the latest determinations of the constant 
approximated to that number. 


BELL SYSTEMS IN THE NAVY. 


THE impcrtance of having a ready means of communication 
between the various parts of a modern sbip of war is sufficiently 
obvious to anyone who bas had the opportunity of going over one 
of our battleships; but for the benefit of those who have not had 
such an opportunity, if may be as well to briefly ontline the 
conditions that obtain. 

In action, & ship would probably be fought from the conning 
tower, situated generally beneath the fore bridge, and this we may 
look upon as our central station. Formerly voice pipes with 
whistle calls ran from here to all the important stations, such as the 
fore bridge, after bridge, conning tower aft, starboard, and port 
engine rcom, torpedo tubes, tiller flat, battery and turrets, &c. 
These voice pipes were necessarily somewhat bulky, and as they 
began to multiply, soon filled up the already overcrowded conning 
tower; they had the disadvantages of being troublesome to repair 
if shot away, becoming practically useless if they got choked, or 
water leaked in, and it was often exceedingly hard to locate a call 
when the whistle was heard. "True, they bad little shutters, which 
were designed to blow open and show the particular whistle which 
had sounded, but these little indicators would often become stiff 
and cease to act, or, more commonly, they would get broken off ; 
accordingly, the voice pipe gradually began to give way to the 
telephone, and the whistle call to the electric bell and shutter. 

With electric leads, communication became more extended, and 
instead of one central station to and from which all orders passed, 
it became possible to make, as it were, two or three centrals ; thus 
from tke bridge orders could be sent direct to any desired station, 
or the ebip could be worked from the after conning tower, and 
altogether a far more extended system could be worked. 

There are eeveial different kinds of bells in use as calls, the most 
ustal being the ordinary trembler bell common to a group of 
shutters. Where such a bell is in anyway exposed to the weather, 
it has to be made watertight this is effected by enclosing the mag- 
nets and armature in a watertight case. The armature does not carry 
the hammer as in the common house bell, but instead of baving a 
fixed yoke, the yoke is, as it were, removed to the outside of the 
watertight case and kept away from the magnets by a spring similar 
to the armature epring; to this vibrating yoke (if we may still 
call it a yoke for purposes of distinction) the hammer is attached, 
and a small outer cover is screwed on over all to protect it from dust. 
By this mcars the actual electrical cornections are kept watertight. 

The action is as follows:—The armature performs the part of 
magnetieing and demagnetising the coils, while the yoke, being alter- 
nately attracted and released, actuates the hammers. 

Besides the trembler bell, single stroke bella are sometimes used, 
especially for reply gongs from the engive room, and these are 
made watertight in a similar manner, except that, in this case, there 
is, of course, no need for the armature as we have described it. 

There are two kinds of shutters used, one being the single shutter 
and push combined, and the other a box containing several such 
shutters with pushes under each; in both cases they ate, as a rule, 
put up in watertight brass boxes. 

The circuits for the more complicated bell systems are wortby of 
some attention, for they are to designed as to be capable of 
comparatively easy repair, and at the same time to economise wire 
as far as possible. It must be remembered that in a ship there is 
far more likelihood of leaks developing in a circuit than on shore, 
for by far the greater part of the circuit will be in close proximity 
to the metal work of the ship, and continual minor repairs are 
always going on which lead carpenters, painters, and other enemies 
of the electric circuits, within destructive limits, hence it is 
necessary that faults should be easily localised. 

The wire for bell leads is mortly supplied in twin or four-core 
cables, that is to say, the insulated leads are laid up together in an 
outer covering of braided hemp. 

The simplest circuit is, of course, that in which the push is at 
one station, and the bell is ueed asa call with no reply ; this needs no 
description, but where it is necessary that a reply should be made 
asin telepbone circuite, and twin-core cable is generally used and 
one battery, the negative pole is earthed, i. e., screwed to the ship's 
side, while at the batteryſendiof, the line one lead! proceeds from 


the positive pole through the push and tothe distant bell, and so to 
earth. The other lead, taken also from the positive pole, goes 
through the home bell to the distant push, and so toearth. Another 
method is sometimes employed where two batteries are used and 
one line wire; in this case switches are used instead of the ordi 
push. They are on the principle of the ordinary Morse key ; the 
line joins the centres of the two keys, bell and battery at each end 
are earthed, and the normal position of the key switches bell into 
line. On pressing one key the home bell is switched off and the 
line put in connection with the unearthed pole of the home 
battery. 

For reply gongs from the engine room a twin-core cable is used. 
A bell and shutter are forked into the circuit where required, 
probably in the conning tower and upper aud lower bridges, Only 
one push in series with a battery placed in the engine room is 
necessary. Of course the reply gongs are simply a means of 
letting the officer on watch ow that an alteration of speed 
has been made in accordance with the engine room telegraph. 

We now come to the bigger systems, by means of which all the 
important stations are joined up in such a manner as to be able to 
call and reply. There are two methods of wiring, the older being 
known as the common return," and possessing the double advan- 
tage of economy of battery power with economy of cable. Inan 
extended system this method becomes exceedingly complicated, 
and renders the task of locating faults no easy matter. The prin- 
cipal features are as follows: 

Two stations fed off distant batteries require only a twin-core 
cable between them, while where one station derives ite battery 
power from another a four-core cable is necessary. A modification 
of the first case is sometimes used where a single central batte 
charges two distant stations, which are then connected by a twin- 
core cable. 

Asan example, let us imagine three stations to be connected in 
the form of an isosceles triangle, with a battery placed centrally 
below the base, we shall find that in order to connect them on the 
common return system, it will be necessary to run a twin-core cable 
along the base, and up one side, while the other side will have to be 
& four-core cable. In order to trace the circuit, take a pair of 
charging leads from the battery to each of the base 
stitions, and extend these leads up cne of the sides. Now 
c)nneot a pair of pushes in fork with the positive lead at 
each station, and to the negative lead at each station connect one 
terminal of a bell. In order to ring any distant bell, we now only 
require to join the free terminal of a push to the free terminal of 
the distant bell through an indicating shutter, and vice versd, hence 
between any two stations a twin-core cable only is now necessary. 

It will be noticed, however, that where the two base stations are 
far apart, a further saving of wire can be effected by placing a 
battery at each of these stations and joining the negative poles 
by & single wire so that the batteries are in parallel, thereby 
shortening the charging leads at the expense of the single wire 
which forms the common return. It would at first sight seem 
obvious, perhaps, to earth the negative pole and economise still 
further thereby, but experience has shown that this is not practi- 
cable on board ship where leaks are so easily created. 

In large ships the group system” has taken the place of the 
“common return” to a great extent, and here each group of stations 
has its own battery and return, but occasionally the returns of two 
or three groups are joined and so made common, wire being econo- 
mised in this way. 

In the group system a four-core cable is necessary to cach station; 
these are run from a terminal box at the central, where the battery 
for the particular group resides. Of these four cores, two go to the 
distant bell from the home push, including the battery in the cir- 
cuit at the terminal box, and two come from from the distant push, 
including the battery in the eame way at the terminal box, and 
running in, one straight to the home bell and one through the 
indicator, and so to the other terminal of the bell. 

The group system of wiring has the advantage of being compars 
tively easy to test for faults, the faulty leads being quickly found 
at ine terminal box, and inspection will then usually localise the 
fault. 

Tte second advantage is that when a bad earth occurs, only the 
battery belonging to the particular group is affected, whereas in the 
common return a good respectable earth will in a short time com- 
pletely paralyse the whole system. à 


POWER TRANSMISSION. 


As President of the Birmingham University Engineering Society 
Prot. F. W. Burstall gave an address to the members and their 
friends on the above subject at the opening meeting for the new 
session, held on October 30th. 
The subject is one of especial local interest at the present time, 
for a great expenditure will shortly be necessary for to equip * 
generating station necessary for supplying current for the tram 
ways. At present, the possibilities of electricity as & motive 011 
do not seem to be realised by manufacturers in this district, * 
engines made in the days of James Watt are to be seen doing 
their daily grind estill, uneconomically and uneatiefactorily. 
The Professor would not pledge himself to recommend a gas-driven 
station for Birmingham—he discreetly left that for the consulting 
engineers—but he was naturally optimistic concerning the futare ol 
the internal combustion engine, and said that at present he e 
one gas engine of 3,000 I. k. P., and at least one English frm : 
prepared to construct and guarantee a gas engine of 4,000 LET 
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while he did not doubt but that units of 5,000 E ». would be met with 
in the almost near fature. The ideal method of generating 
power, said Prof. Burstall, is to consider one huge factory situated 
from three to five miles from the centre of the city, and manufactur- 
ing three saleable commodities. It could be worked under the same 
head, but would be sub-divided into three departments. ‘It would 
be first of alla chemical factory for the recovery of that valuable 
by-product of South Staffordshire coal, sulphate of ammonia. Using 
RA at 6s. a ton, the price of South Staffordshire “slack,” the 
ammonia sulphate recovered would sell for 4s. 6d. The second 
commodity to be disposed of would be the power-gas manu- 
factured by the same process, at the same time, and from the same 
coal as the ammonia sulphate. This gas, although valueless for 
lighting purposes, is of great value for driving gas engines and 
for heating furnaces or buildings. This gas, if supplied in bulk, 
could easily be sold at a profit at 2d. per 1,000 cub. ft. The future 
generation must be educated to regard the ordinary open-hearth 
coal fire in its proper light as a most unsatisfactory medium for 
obtaining heat from coal. It was entirely responsible for the dirti- 
ness of our cities, and the amount of money and time which this one 
item cost the nation was fabulous. It was most expensive and 
inefficient, and he had no doubt that if people had the opportunity 
of taking gas at such a greatly reduced rate a3 it could be 
profitably supplied af, they would be quite willing to heat 
their homes with it. Its advantages from a humanitarian 
standpoint were overwhelming; it would do much to render life 
more enjoyable by all classes. The third commodity to be disposed 
of from this one main factory was electricity. It was an open 
question as to whether it would pay to transmit the gas in pipes to 
certain stations dotted about the city’s area, and there transform it 
by gas engines and electrical machinery into power ready for use 
on tramways or for lighting, or whether it would be better to 
generate the electricity in a larger gas-engine driven station at the 
main works, from which it could be transmitted at a sufficiently 
high pressure, say, 7,000 to 10,000 volts, to small sub-stations dotted 
at convenient intervals over the city and there transformed to the 
pressure required. It was a question to which the answer would 
vary according to local conditions. He had not worked out the 
advantage or disadvantage for Birmiogham. There was one thing 
which, at the special request of a Birmingham gentleman, he would 
like to touch upon, and that was, that for this city the electricity 
supplied should be absolutely centralised, and should be sent from 
some main generating station— whether gas or steam driven, was 
for the consulting engineer to decide upon—which station should 
be situated in as favourable a position as possible. It should be 
near to the supply of coal, but it must not be too far away from the 
centre of the city, or electrical losses would become very great. He 
thought that it should be, under present conditions, about three to 
five miles. The advantages of centralisation were many; there was à 
reduction in all permanent charges, and the advantage of uniformity 
and interchangeability of plant, while the cost of maintenance was 
relatively reduced. By moving out some three to five miles the land 
was cheaper, rates and taxes were less, cost of carriage was re- 
duced, and there was no nuisance of vibration or, as in the case of 
steam-driven stations, smoke production. That was where his 
ideal station for producing gas scored. None of the smoke formed 
by the combustion of the coal was allowed to escape; it was all 
trapped in the washers. If only the audience saw the state of these 
washers after an hours working of quite a small producer, they 
would, he said, be astonished at the amount of smoke and dirt 
Which was formed. Again, he appealed for the gas-driven station 
from a purely humanitarian standpoint. He held no brief for the 
gas engine; he knew of many difficulties to be overcome, of its 
many imperfections ; but for all that he felt sure that these would 
be surmounted. There was a great amount of capital already sunk 
in steam plant; vested iLtereets were always in the way of reforms 
—they were even to be contended against in an educational estab- 
lishment like the University, for it was hard to make manufacturers 
understand that by supplying the funds requisite for efficient 
unn and demonstration they would ultimately reap the 
efit. 

A vote of thanks to Prof. Burstall was proposed by Mr. S. A. 
Roberts at some length; Mr. R. P. Hulse, whose researches upon 
the Nernst lamp have made him known in the engineering world, 
briefly seconded. Prof. Burstall replied by saying that he hoped 
that it would lead the audience to think deeply upon this subject 
of power transmission, which will have euch an influence upon our 
future social conditions. He knew of one railway in America 
Where a line 70 miles long was to be driven by electricity supplied 
from one station. The design and equipment of such stations was 
the problem for the coming generation of engineers. 


Chester.—The Wirral R.D.C. and the Bromborough 
U.D.C., two authorities controlling districts lying between Birken- 
head and Chester, have been formally advised that it is the inten- 
tion of & company to apply for powers in the next session of 
Parliament to construct a tramway from the New Ferry terminus 
of the Birkenhead Corporation tramways to Chester. The intention 
is, that the line shall be worked on the overhead trolley system. 
The district through which the line will run is mainly rural, and 
includes the famous Eastham district, one of the most popular 


resorts on the Mersey. This resort alone, in the summer, would 


ensure a large amount of traffic by the tramway, both from Chester 
and Birkenhead. A Bill is to be introduced into Parliament next 


session for obtaining the necessary powers. 
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NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


28,310, ''Coin-freeing apparatus applicable to electric, gas, water meters, 
clocks, and other appropriate apparatus.” J. W.JowEs. October 27th. 

28,823. ‘‘ Improvements in sparking plugs for use in connection with the 
electric-ignition systems of internal combustion engines.” J. S. FoIEr. 
October 27th. 7 

23,324. “Improvements in automatic switches for use in connection with 
the electric lighting of railway carriages, and for analogous purposes." THE 
ELECTRIC AND ORDNANCE ACCESSORIES Co., LTD., and R. F. HALL. October 27th. 

25,333. ' Railway metal telegraphy.” J. EDGAR. October 27th. 

_ 23,934. “ An improved electrically-operated automatic brake." J. H. HINDLE, 
October 27th. 

23,844. “Improved electrical billiard marker and indicator." J. MALAM. 
October 27th. 

28.364. The Turner current-breaker.“ W. TN ER. October 27th. 

23.371. "Improvements in electric cables and in apparatus for the manufac- 
ture of same." J. D. F. ANpREWs. October 27th. 

23,372. Improvements in electric tremblers or contact breakers and means 
of actuating the same.“ W. S. FREEMAN. October 27th. 

23,357. "Improvements in and relating to main and branch electrio 
Switches." J. W. EWART. October 27th. 

23,399. " An improved galvanic dry cell." G. ScHavr1and D. LOEWENSTEIN, 
October 27th. 

23.400. "Improvements in electric ccnductors.” 
27th. 

23,121. Improvements relating to Röntgen ray and l.ke apparatus.“ H. W. 
Cox. October 27th. 

28.476. Improvements in and relating to electricaccumulators." L. GARCIN., 
October 27th. 

23,123. Improvements in incandescing bodies for electric lighting pur- 
poses." E. ScHArrXER. October 27th. 

23,1383. An improvement in electrodes for arc lamps." 
(Gebrider Siemens & Co., Germany.) Oe:ober 27th. 

23,492. ‘“Improvements in and relating to induction coils." J. O. HEINZE. 
(Date applied for under Patents Act, 1901, July 11th, 1902, being date of appli- 
cation in United States.) October 28th. (Complete.) 

23,494. “ Improvements relating to the electro-deposition of metals upon 
articles of china, earthenware, and tte like.” G. W, LayBovRN, October 28th. 

23,607. "Improvements in controllers for electric lifts." J. S. STEVENS, 
C. G. Mason, E. C. Stevens and P. H, STEVENS. October th. 

33,5€0. “Improvements in trolley gear for electric traction.” F, BUSHELL. 
October 28th. 

23,531. "Improvements in electric switches of circuit-breakers.'' P. 
HAMILTON. October 29th. . l 
28,594. “Overhead life-guards for the protection of passengers from broken 

trolley wires on electric-driven tramears." D. TEEns. October 29th. 

23,006. “Improvements in electric arc lamps." P. HoGner. October 29th. 
(Complete.) 

23,619. “Improvements in secondary batteries.” 


W. V, Morten. October 


C. D. ABEL. 


E. SANDHAGEN and J, 


Lurcenx. October 20th. 

23,632. “Improvements in electrc-reversible motors." O. Ludo. October 
2)th. 

23,651. Improvemen's in electrical generators end motors.” W. H. Frocp, 


October 29th. 

23,656. “Improvements in and relating to the insulation of electric con- 
ductors.” E. BERGTHEIL. October 29th. 

23,657. "A combined electrical switch and wall pleg.” 
October 29th. 

28.600. “A maximum current recisterirg indicator.’ 
(Hartmann & Braun, Germany.) Octoner 29th. 

23.601. “An improved incande:cent lamp socket." 
October (9th. (Comp lete.) 

28.670. A device for automatically stuppirg electric generating plant when 
charging batteries.“ W. P. Ap Aus? October 30th. 

23,673. “Improvements in and connected with the production of electro- 
types." S. CowrER-CoLES & Co., LTD., and S. Cowper-Coies, October 30th. 

28,677. Prepayment electricity meter.” J. ELLIS. October 80th. 

28,019. “Improvements connected with trclley peles of electric cars or 
locomotives.” J. S. RioBy. October 30th. 

23,694. '*Animproved automatic shuntirg switch for protecting the shunt 
coils and caibor holders of arc lamps." A. EcksTEIN and A. E. ANGOoLD. 
October 30th. 

23,005. “Improvements in incandescent electric lamps." 
October 30th. 

23,734. ‘Improved guiding device for the electric conductors of tram and 
like cars.“ J. A. MILLER. ‘Date applied for under Patents Act, 1901, October 
80th, 1991, being date of application in United States.) October 80th. (Com- 
plete.) : 

23,738. “Improvements in protecting hoods for telephone receivers to pre- 
vent the spread of contagious diseases.” E. Banpac and P. A. Makrix. 
October 30th. 

23,743. “Improvements in the methcd of mounting electric incandescent 
Jamps and apparatus ccnnected therewith.” A. M. EGtKen. October 30th. 
(Complete.) ; 

23.753. Improvements in and relating to telephones." I. B. BiRNBAUM end 
J. BERLINER. October B0th. (Compiete.) 

28,754. ‘Improvements in and relating to galvanic batteries.” G. PEARSON 
and L. FiEDLER. October 30:h. 

29.797. Improvements in apparatus for composite systems of simultaneous 
telegraphy and telephony." J. M. FELL. October 3lst. 

28,03. "Improvements in and relating to the arrangement of incandescent 
electric lamps." M. C. GREENHILL and N. E. HAMMOND. October 3lst. 

23.842. Improvements in electric telegraphy." F. E. HESSE and E, 8. 
HET RTLET. October 31st. : 

23,858. ‘Improvements in thermo-electric batteries.” 


J. W. JOHNSON. 
A. M. CLARE. 
K. H. H. JAGER. 


G. HockBHAM. 


J. Y, JOHNSON, 


| (A- Wolf, jun., & Co., Germany.) October 3lst. 


23,026. ‘Improvements in means for regulating electric circuits.” 
H. LEITNER and R. N. Lucas. November Ist. : 


a 


PUBLISHED SPECIFICATIONS, 1900. 


ies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
R Co. 822, High Holborn, W. C., and at Liverpool, price, post free, 9d. 


(in stamps). 


19,470. "Improvements in electric switches.’ Crompton & Co., and S. L 
Brunton. Dated October 31st, 1900. 
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19,496. ''Improvements in electric clocks.” 
81st, 1900, 


19,494. “Improvements in dynamo-electric machines." 
Houston Co. Dated October 3lst, 1900. 


19, 195. Improvements in systems of electrical distribution." British Thom- 
son-Houston Co. Dated October 81st, 1900. 


19,496. “Improvements in induction electric motors." 
Houston Co. Dated October 31st, 1900. 


19,497. “Improvements in automatic cirouit-breakers for electric circuits." 
British Thomson-Houston Co. Dated October 81st, 1900. 

19,498. “Improvements in circuit-breakers for electric currents.” 
Thomson-Houston Co. Dated October 81st, 1900. 

19.499. Improvements in systems for oontrolling electric motors and 
eleotrically-propelled railway trains." British Thomson-Houston Co. Dated 
October 81st, 1900. 


19,500. Improvements in electric switches.” 
Co. Dated October 81st, 1900. 


F. W. Leake. Dated October 


British Thomson- 


British Thomson- 


British 


British Thomson-Houston 


19,506. “Improvements in electric arc lamps." F. J. Green. Dated October 
81st, 1900. 
19,509. Improvement; in the manufacture and production of solid ends on 


electrical conductors.” T. J. McTighe. Dated October 31st, 1900 


19,511. ‘Improvements in dynamo.electrio and electro-dynamic: machines.“ 
J. H. Mawdsley. Dated October 81st, 1900. 

19,512. “Improvements relating to electric circuit-breakers or switches.” 
H. H. Lake. Dated October 31st, 1900. 

19,553. "Improvements in and relating to combined telephone and sound tele 
graph apparatus.” C. E. Ljungman. Dated November Ist, 1900. 

19,576. ‘Improvements in and conneoted with electric switohes or contact 


makers applicable to order telegraphs, railway signalling apparatus and the 
like." A. L. A. C. D'Arlingcourt. Dated November Ist, 1900. 

19.588. Improvements in automatic electrical switches and circuit breakers.’ 
J. Booker. Dated November Ist, 1909. 

19,594. '*Improvements in alternating current transformers or economy 
coils.” J. L. Davies. Dated November 1st, 1900. 


19,595. Improvements in or connected with arc lamps.“ 


J. L. Davies. 
Dated November Ist, 1900. 


19,012. * Improvements in or relating to the renovating of electric incan- 
descent lamps.” A. J. Boult. Dated November Ist, 1900. 

19,659. '*A new or improved process of coating metal goods and articles with 
zinc." L. Szirmay and L. von Kollericb. Dated November 2nd, 1900. 

19,671. “Improvements relating to electric railways working on the surface 
s system." H. H. Lake. (W. M. Brown, U.S.A.) Dated November 2nd, 

19,686. G. De R. De Bales 


“Improvements in accumulators.” 


and F. 
Gueugnon. Dated November 2nd, 1900 


19,754. “Improvements in and relating to key sockets for incandescent 
electric lamps.“ O. D. Lucas, T. H. Marsh, and A. Vandam. Dated November 
8rd, 1900. 

19,766. '*Improvements connected with overhead trolley poles used in elec- 
trical traction." W. E. Rowlands. Dated November 3rd, 190. 

19,809. 


“ Improvements in or in connection with trolley arm standards for 
eleetric railways or trainways," S. Hutchins. Dated November Sth, 1900. 


19,99. An improvement in electrical locking apparatus for railway tignals.” 
G. H. Jelís. Dated November 5th, 1900. 


19,817. Improvement in electric fuses.” O. L. Peard. Dated November 
5th, 1900. 
19,863. ‘A process for coating fibrous material with metal." R. W. James. 


(Communicated.) Dated November ith, 1900. 


' 39,900, “Improvements in and connected with electric punka-motors." H. 
Spühl. Dated November 6th, 1900. 


19,992. "Improved insulator for trolley wires and cverhead conductora," 
J. T. P. Estler and F. Kleinstuber. Dated November 6th, 1900. 


199341. “Improvements relating to the mounting of electric bells." C. 
Woittequand. Dated November 6th, 1900. 


19,945. “Improvements in incandescence electric lamps." W. P. Thompson, 
(Communicated.) Dated November 6th, 1900. 


19.951. Improvements in or relating to dry core cables and the like elec- 
tric conductors." E. G. Heyl-Dia. Dated November 6th, 1900. 

19,98". “ An improved electrical connection." W. R. Sykes, A. H. Johnson, 
and C. J. Cooke. Dated November 7th, 1900. 


90,0016. “Improvements in electric switches.” H. Oppenheimer. (Commun*:- 
cated.) Dated November "tb, 190). 


20,177. Commutator or co. lector for electrical purposes.“ 
Dated November 9th, 1900. 


90,197. "Improvements in the construction of the troughs for laying electric 
mains." M. Lachman. Dated November 9th, 1900. 


20,200. “Improvements in or relating to electrolytic cells.” J. H. Noble. 
Dated November 9th, 1900. 

90,201. “Improvements in or connected with apparatus for covering electric 
conductors with insulation.” G. E. Heyl-Dia. Dated November 9th, 1900. 

20, 234. Improvements in connections for electric mains." C. D. Burnet. 
Dated November 10th, 1900. 

20, 277. Improved means for supporting the osmium filaments of electric 
incandescent lamps." O. Imray. (Communicated.) Dated November 10th, 
1900 


E. Batault. 


20,311. "Improvements in electrical connections for tables and the like.“ 
O. T. Banks. Dated November 12th, 1900. 


20,362. "Improvements in renewing the filaments of electric incandescent 
Jamps." C. Howard. Dated November 12th, 1909. 


20,358. ‘Improvements relating to alternating current induction motors." 
B. G. Lamme. (Date applied for under Bec. 103 of Patents, &c., Act, 1883, 
April l4th.) Dated November 12th, 1900. 


20,384. ‘Improvements relating to systems of electrical distribution." B.G. 
Lamme. (Date applied for under Sec. 103 of Patents, &c., Act, 1883, April 
14th.) Dated November 12th, 1900. 


90,466. “Improved electric apparatus for exploding mines.“ 
and Evershed & Vignoles. Dated November 13th, 1909. 


20471. ‘Improvements in or relating to connectors for electric wires and the 
like," J. Rymer-Jones. Dated November 18th, 1900. 


90,522. ‘Improvements in high potential line switches for electric currents." 
British Thomson-Houston Co. (E. M. Hewlett, Schenectady, New York, 
U. S.A.) Dated November 14th, 1800. ! ! 


20,573. ‘* Improvements in electric controllers." W. H. Harfleld. Dated 
November lth, 1900. 


90,576. ‘‘ Improvements in apparatus for signalling by wireless telegraphy.” 
J. A. Fleming and Mafconi's Wireless Telegraph Co. Da:ed November 14th, 
19,62. u Improvements in automatic electric carriages and appliances for 
the transport of light goods or traffic." H. Dubs and L. Laffitte. Dated 
November 15th, 1900. r -— » R 

90,758. “ Improvements in dynamo-electric generators and motors," E. van 
Haanen. Dated November Iich, 1900. , 

90778, ‘Improvements in arc lamps.” J.A. Heany. Dated November 17th, 


8. Evershed 


859. vements in and relating to aro lamps for project on pur- 
. C. V. Drysdale. Dated November 19th, 1900. = zi R 

90,887. “Improvements in the working of vehicles or trains on railways, 
tramways and the like.” J. Brown. Dated November 19th, 1900. 

90,943, ‘Improvements in systems of electric motor control." 


British 
Thomson-Houston Co. (Communicated.) Dated November 20th, 1£00. 


* 


20,943. '' Improvements in safety devices for electric motor control systems.” 
British Thomson-Houston Co. (Communicated) Dated November Mth, 1900, 

20 960. “Reversible galvanic cells or so-called storage batteries." T. A. 
Ellison. Dated November 20th, 1900. 


20,967. “Improvements relating to incandescent electric lamps." H.H, 
Lake. (Communicated.) Dated November 20th, 190. 


20,995. Improvements in poles for electric railways, electric lights and tele- 
phone and telegraph lines." E. W. Serrell. Dated November 21st, 1900. 


21,025. ‘Improvements in electric railways on & sectional conductor or like 
0 British Thomson- Houston Co. (Communioated.) Dated November 
Alst, 1 


21.026. “Improvements in sectional conductors or like systems, 
braking and signalling arrangements for electric railways.” British 
Houston Co. (Communicated.) Dated November 21s$, 1908, 


21,027. "Improvements in ground detectors for electric circuits,” 

21,028. “Improvements in electric railways on sectional conductor or road 
contact systems." British Thomson-Houston Co. (Communioated.) Dated 
November 21st, 1900. 

21,029. “Improvements in tachometers." 
(Communicated.) Dated November 21st, 1900, 


21,030. “Improvements in alternating current electric railways.” British 
Thomson-Houston Co. (Communicated) Dated November 21st, 1900, 


21,081. “Improvements in systems of electric motor control.” British 
Thomson-Houston Co. Dated November 91st, 1900. 


and in 


British Thosson-Houston Co, 


21,100. ‘Improvements in or applicable to electric converters or trans 
formers.” J.P. Hall. Dated November 22nd, 1900. 
21,144. 


“ Improvements in electric motor starting apparatus.“ W. Watson 
and E. Preece. Dated November 22nd, 1900. : 

21,149. ‘ Electrolytic process for the precipitation of metals and alloys from 
their solutions, and also for the deposition of metals or alloys on other metals 
or alloys or on other substances." J. Meurant. Dated November 2ind, 


21,217. “Improvements in electric current regulators." P. M. Justice. 
(Communicated.) Dated November rd, 1900 


21,283. “Improvements ia secondary batteries." T. Pescatore and Tudor 
Accumulator Co. Dated November 28rd, 1909. 
21.293. 


* improvements ia means for obtaining magnetic adhesion of loco- 
motives or motor cars in electric railways.“ British ‘Shomson-Housten Co. 
(Communicated.) Dated November 24th, 1900. 
21,298. “Improvements in insulated electric conductors and method of 
making same." British Thomson-Houston Co. (Communicated.) Dated 
November 24th, 1900. 


21,291, “Improvements in systems of electrical distribution.” 


British 
Thomson-Houston Co. (Communicated.) Dated November 24th, 1900. 


21,4123. “Improvements in or relating to dynamometers." K. Leverkus. 
Dated November 27th, 1900. 

21,447. “Improvements in electric railways on the sectional conductor 
eystem.” British Thomson-Houston Co. (Communicated.) Dated November 
21th, 1900. 3 

21,48. ''Improvements in systems of electrical distribution." 
Thomson-Houston Co. (Communicated.) Dated November 27th, 1900. 


21,449. “Improvements in interrupting devices for electric circuits." 


British Thomson-Houston Co. (E. W. Rice, Schenectady, N.Y., U.8.A.) Dated 
November 27th, 1900. 


British 


21.450. “Improvements in methods of transforming alternating electrie 
currents.“ British Thomson-Houston Co. (J. E. Wocdbridge, Schenectady, 
N.Y., U.S.A.) Dated November 27th, 1900. 


21,4150. ‘ Improvements in safety cut-outs for electric circuits.“ J. Sachs, 
Dated November 27th, 1900. ] 


21.478. Improvements in or relating to electric meters.“ J. H. Barker and 
J. A. Ewing. Dated November 27th, 1900. 


21,486. '* An improved gripring appliance, suitable for screwing lamp shades, 
clamp rings on and off electric incandescence lampholders." H. F. Cotton, 
A. T. Cotton, and A. H. Reddell. Dated November 27th, 1900. 


21,598. “Improvements i^ electrolytical apparatus." J. Matthews and W. 
Davies. Dated November 28th, 1900. 


21,538. “Improvements in or relating to plates for electric batteries or the 


like." A. J. Boult. (W. J. Jackson, Pennsylvania, U.S.A.) Dated November 
2&th, 1900. 


21.557. “Improvements in apparatus for the production of fluorine.” M. 
Meslans. Dated November 28th, 1900. 

21,556. ‘Improvements in accumulator or s:condary batteries." 
Welsbach. Dated November 28th, 1900. 


21,578. “ Enclosed switch and cut-out combined.” 
November 29th, 1900. 


21.615. Improvements in socket jointe of metallic telegraph and like poles.” 
E. H. Chambers. Dated November 29th, 1900 


21,617. ‘improvements in electrical fuse, distribution and switchboards.” 
C. E. Zimdars. Dated November “9th, 1900. . 


21,029. *'Improvements in and connected with means for the conversion of 
electrical energy derived from a source of direct current into alternating car- 
rents." W.du B. Duddell. Dated November 29th, 1900. ; 


21,642, “Improvements relating to electric fuses.” J. C. A. Ward. Dated 
November 29th, 1900. 


21,644. “Improvements in systems of electrical distribution.” H. R. Kent. 
(Date applied for under Sec. 193 of Patents, &c., Act, 1888, May lst.) Dated 
November 29th, 1900. 

21,645. “ Improvements in and relating to electric switches." Clarke, Chap- 
man & Cc., and A. L. Forster. Dated November 29th, 1900. 


91,660. ‘Duplex spring holder for electric lamp shades." G. H. Ide. Dated 
November 30th, 1900. 


C. A. 


W. J. Fryer. Dated 


21,700. ‘Improvements in telephony."  L. Sterne. (8. B. Fowler, New 
Jersey, U. S. A.) Dated November both, 1900. : 
51,701. ‘Improvements in telephony." L. Sterne. (B. B. Fowler New 


Jersey, U.S.A.) Dated November 80th, 1900. 


; ; ines. Britieh 
21,702. “Improvements in operating dynamo-electric machines. Brit 
Thomson-Houston Co. (W. le R. Emmet, New York, U.S. A.) Dated Novem 

ber goth, 1900 


i i lampe 

21,209. '' Improvements in systems of electrical distribution and are 
therefor.” British Thomson-Houston Co. (R. Fleming, Mass., U. 8. A.) Dried 
November 80th, 1900. Brituh 


21,704. “Improvements in systems of electrical distribution.” 
Thomson-Houston Co. (E. J. Berg, New York, U.S.A.) Dated November 30th, 
19:0. 


21,716. "Improvements in and in the arrangement and construction of arc 
lamps." C. Oliver. Dated November 80th, 1900. 1110 

21,722. “ Improvements in or relating to trolley wire and other conducto 
electric traction," G. E. Heyl-Dia. Dated November 80th, 1900. 


rful 
93,792. „Method of automatically cutting out main conductors of Port y, 
electrical currents.” Siemens Bros. & Co. (Siemens & Halske, Berlin, k. W.) 
Dated November 80th, 1900. . TT 
21.808. “Improvements in or relating to trolleys, switches and penu 
in connection with overbead wires for electric traction." P. McCul ouga. 
December 1st, 1900. „ . W. Emeri. 
21,812. Improvements in and relating to electric arc lamps.” L. W. 
Dated December Ist, 1900. agnet: fot 
21,815. Improvements in and relating to armatures and field fric it 
dyoamo-electric generators and motors.” V. I. Feeny. (Allgemeine 
Gesellschaft, Berlin.) Dated December Ist, 1900. f “Houston 
21,860. “Improvements in electric meters." British Thomson 
Co. (E. Thomson, Mass., U. F. A.) Dated December 8rd, 19CO. 


n 


N 


Eta 


ones 


wal ors 


VA 


BIL.EIC'L'ESIC.A.L. REVIEW. 


NOVEMBER 21, 1902. 


No. 1,304. 


Vor. LI. 
“ELECTRICAL REVIEW.” 
Vol. LI.] CONTENTS: November 21, 1909. [No. 1,304. 

Page 
The Tramcar Brake Question 908 sai ie T * 845 
A Btudy of Electrical Developments  ... TA sós e. 847 
Poeumatic Brake Trials 849 

The Manchester Section of the Institution ‘of Electrical 
Engineers ... " 85n 
Engine and Bojler Breakdowns (illustrated) 850 
Electricity from Refuse : The Case for the Modern Destructor 851 

Correspondenoe :— 

The Purification of the . by a ee 
Electricity n .. 852 
Students’ Difficulties ... s wes “ae es veg. 858 
Renewal of Electric Lamps... 908 ves "UN es. 853 
Municipal Trading dis ds 885 € .. 853 
Artistic Radiators — ... Vis iss tes 5 . 853 
Tramcar Brakes e E ius e. 853 
Current Supply for Cinematographs, Ke. . .. 853 
Large Steam Turbines - kis iss i 853 
Legal M " Á ins vis E aie .. 854 
Business Notes e. 856 
A 50,000-Volt Electric Transmission System (illustrated) .. 863 
Deaterioration of edi AMONT Plates eoe - .. 865 
City Notes ... se x ese és *. 870 
Btocks and Shares . $i its is isn 872 
Bhare List of Electrical Companies 995 si sis S. 873 
Market Quotations .. 2 Sac is see As 874 
Traffic Receipts... soi "T Ves e. 874 


British Association, Belfast, 1902:— 
Recent Progress i in Large Gas Engines (illus.) aiia 875 
Institution of Electrical Engineers yas 876 
Notes on the Testing of Tramway Motors, and an Inves- 
tigation into their * Properties 8 


(continued). "T 876 
Tunbridge Wells Telephones m ee ees m .. 878 
Electric Tramways... . 885 dial .. 882 
The Municipal Trading Question i in America 285 — 882 
Electric Shock Fatality vee ies a .. $883 
New Patents - ast ET ee is T .. 883 
Published Specifications p s $e "- ies *. 884 
-— "cO AE Be Mies pie een eS — 


THE 
UNIVERSAL ELECTRICAL DIRECTORY 
1802 Eiition 


READY. 


H. ALABASTER, GATEHOUSE & CO. 
l 4, eee HII, Londan, E.O. 


Taz ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 


TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 


OFFICE :—4, LUDGATE HILL, LONDON, E.C. 


Telegraphic Address: AGEEKay, Lonpon.” Code, A B C. 


Telephone No. 983 Holborn. 
ALL Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Co. 


ADVERTISEMENT RATES ON APPLICATION. 


The “ Electrical Review ” is the recognised medium of the Electrical Trades, 
AND HAS 


BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


SUBSCRIPTION RATES.—In TUA Britain, Post Free per Year, 10s. 6d. To 
other countries, per Year, £1 10s 
_ BINDING.—Subscribers’ nümnbers bound, including case, for 4s. each volume. 
CASES.—Cloth Cases tor Binding can be had, price 28. 6d. each; post free 2a. 9d. 
READING CASES, to hold from One to Twenty-six Numbers until the volume 
ia completo for Bindin can now be had from the Publishers, Price 68., or Free 
dy Post (in Great Britain), 6s. 6d. 
Ee RION AES — New 5 Deca den 
VEUVE YVEAU ue de a Ban ue. rlin: ASHER 
Unter den Linden. 5 1 
u gaues and Postal Orders (on viet Office, London), to be made payable to 
H. ALABASTER, 4, Ludgate Hill, E.C. 


. VAN NosTRAND, 28, Murray Street, 
Co., 13, 


eyes of a yood driver. 


THE TRAMCAR BRAKE QUESTION. 


THE recent deplorable accident at Chatham, following at so 
short an interval almost identical accidents at Devonport 
and Glasgow, although at Glasgow no car was actually over- 
turned, will impress still more lastingly on the minds of the 
general public the notion that travelling by electric car 18 
fraught with considerable danger. 

We know, of course, that an actual investigation will 
prove the proportion of accidents, either fatal or serious, to 
the number of passengers, to be almost infinitesimal, and we 
are inclined to fall back on the well-known and unaccount- 
able fact that accidents of a similar description generally 
occur in batches. But we have not done the whole of our 
duty as a responsible journal if we leave the matter at that, 
express the usual regrets, and trust that such disasters will 
not recur. It is our duty to ventilate thoroughly the whole 
question of the causes of these accidents, to ascertain, if 
possible, with whom the real responsibility lies, and to 
suggest remedies. 

Of course, the primary cause of a car running away is the 
failure of the brakes to stop it. 

Now, in our opinion, brakes fail to act from two causes 
only. One of these is a defect in the design or mechanism 
of the brake itself; the other cause is a defect in the 
operator of the brake—z.e , the driver. 

These causes are fair and large subjects for discussion, and 
we have opened our Correspondence " columns to anyone 
who has a word to say on them. The response, so far as 


superficial area goes, has been satisfactory, but we regret 


that, with a few notable exceptions, much of the corre- 
spondence has displayed either ignorance, bias, or interested- 
ness, Whether it is that the men who do know are unable 
or unwilling to give their knowledge for the public weal ; or 
whether it is—and we cannot believe this—that there are 
very few men in England who do appreciate the nature of 
the problem ; we certainly regret that this correspondence 
has not been of more practical value. 

Let us consider first the question of the brake. Looking 
at it in a general way, there are only two types in use; one 
depending on the rotation of the wheels, the other on the 
pressure of the car on the rails. There are several varieties 
of each type which may be discussed later. For the present 
we shall be content to consider which of these types should 
be fitted to a car, or if it is necessary to fit both. 

Perhaps it will be well to look at the issue through the 
This man says :—* If I am driving 
a car on which the brakes are of the type which acts in one 
way or another through the rims of the wheels, I know that 
directly the wheels stop revolving while the momentum of 
the car is not overcome, the brakes are practically in- 
operative, at all events for the purpose of a rapid stop ; but 
I know also that on any grade which does not exceed 1 in 12 
to 1 in 14, there is no excuse for so handling the brakes and 
sand-gear as to skid the wheels. Even on the steepest grades 
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travelled by electric cars there is no possibility of this 


occurring if I have observed speed regulations and know my 
business, Nevertheless, on a route where there are long or 
very steep grades, I always feel safer and keep fresher if 
the cars are provided with some form of track brake. If 
this is of the quick-acting variety, it is useful as an 
emergency brake, but I can handle the emergency brakes 
acting through the wheels with equal effect.” 


Luckily this type of man is not the freak some people 
would have us suppose, and in every system where the men 
ure carefully selected and carefully trained such men are 
in the majority. These are the men of whom it has been 
said that the management only hears of them on pay day, 
for they never have accidents. And this happy state of 
things is not brought about by the masterly handling of any 
kind of emergency brake, for these men do not run «ny risks, 
and use the emergency brake only to save the life of some 
careless foot passenger. Our correspondent Driver“ 
appears to be one of the men who are always using the 
“emergency " to avoid accidents, probably because they run 
at speed right up to tke obstacle before putting on the 
brake, and so take risks which a good driver would avoid. 

Nevertheless, the best organised system must contain a 
proportion of men who never will be in the first rank, and 
the public have to be guarded against the indiscretions of 
these men. On that account some form of track brake 
should be fitted to all cars operating on grades of real severity, 
on which there is any chance of a car running away by 
reason of the mishandling of the wheel brakes. We believe 
that track brakes are entirely unnecessary except under 
these conditions, and we hold the opinion that it would be a 
very wasteful process to equip cars with a quick-acting 
track brake for emergency work only. Asa matter of fact, 
a quick-acting brake of any kind, which requires the smallest 
amount of muscular energy to operate, is too often an 
incentive to fast and careless running, and is indirectly 
responsible for many accidents, because the men who take 
advantage of it are just those who have not the sense or 


the presence of mind to use it properly when the critical. 


moment arrives. 

It is for these men that inventors try to design brakes 
which will pull up a car in a minimum of time, whereas it is 
really the men who ought to be pulled up—by the neck, for 
they are all potential murderers. 

Perhaps not all; some are merely intermittent lunatics 
of a very dangerous type, for they lose their heads" just 
at the moment when their previons experience and training 
should make them able to cope with any emergency. 

No men could be better trained, in theory, than the 
Glasgow drivers, yet the recent accident was caused by 
one of them failing to turn a handle in the right direc- 
tion; in fact, he had two perfectly simple methods of 
stopping the car running backwards, neither of which 


. required any muscular effort, and he failed to use either. 


No brake on earth, however instantaneous and certain in 
action, will prevent this particular kind of accident. 

Our views on this question of brakes were expressed in 
a leading article of December 13th, 1901, and, with slight 
modifications suggested by wider experience, those views 
are still sound ; but we hold most emphatically that the real 
question is not so much one of the choice of brakes, which may 


be left fairly safely to the responsible engineers, bnt one of 
the men who handle those brakes. Every one of the recent 
gruesome accidents was caused, beyond a shadow of doubt, 
not by any inherent defect of the brake system, but by the 


incompetence—perhaps only temporary, but just as fatal, 


for all that—of the driver. If there is even a moderate 
percentage of this type of man driving cars to-day in 
England, only awaiting the psychological moment to create 
disasters, we think that everyone will agree that the position 
is a very serious and alarming one. We regret to say, from 
what we can see and hear on all sides, that we are only too 
well justified in the belief that the percentage of drivers who 
are either incorrigibly reckless, unfortunately ignorant, or 
sufficiently unbalanced mentally to do the wrong thing in a 
crisis, is far from being moderate. 

The incorrigibly reckless can be weeded out well enough, 


and quickly enough, by any manager who is up to bis work, 


and experience teaches us that the sack, without mercy, is 
the only remedy for this class of man. They are untamable 
and untrainable. 


The ** unfortunately ignorant" class is that with which. 


mucl can be done by proper treatment, but the very fact 
that any of this clase, or of the preceding class, are to be 


found driving on any system, is condemnatory of the manage- 
ment. 


Sheriff Strachan, in a judgment given at Glasgow on th 
28th ult. (as reported in our “Traction Notes” of November 
7th issue), made some sound remarks on the subject. He con- 
sidered. among other things, that drivers should have a 
thorough knowledge of the mechanism of the cars, and 
should have them entirely under their control. L. 

These seem to be such obvious qualifications for any driver 
to possess, that we might be pardoned for thinking that the 
Sheriff had a weakness for platitudes, until we read that the 
driver of the car that caused the collision in question hag 
been trained “for about a week.” This, coming from Glasgow, 
surprises us very much, and, without a fall report of the 
evidence, we hesitate to believe that the week referred merely 
to the time the man had been actually driving a car in ser- 
vice; for we have always understood that Glasgow took up 
this matter of training most energetically from the beginning, 
and had established a school for the instruction of motormen 
on recognised American principles, Such a school was 
described and illustrated in our issue of April 26th, 1901, 
and we believe that the idea has been extended consjderably 
on the other side. The school aims at giving every 
prospective motorman a thorough knowledge of the car and 
the equipment which he has to handle, by means of a skeleton 
arrangement which shows every cable and electrical. or 
mechanical device on the car. Special instructors are 
detailed to explain everything, to drill the men in the hand- 
ling of controllers, brakes, and sanding gear, and to examine 
them minutely after a certain period of training. 

Many are weeded out during this procese, but to pass 
successfully out of the school does not qualify an examinee 
for the position of motorman, and he has still to run the risk 
of rejection after a more or less extended trial on the road, 
during the whole of which time he is under constant super 
vision. Moreover, either before or after the period of 
schooling, every candidate is subjected to a searching 
medical examination, and immediate rejection follows the 
discovery of any radical disease, or of defective sight or 
hearing. We believe that the number of men who pase ont 
as motormen does not exceed 50 per cent. of the applicants. 

We desire to lay special stress on the medical examination, 
which we fear is enforced in hardly. any of our British 
undertakings, though it would seem to be an obvious 
necessity. SRH 

Such a precaution would result inevitably in a reduction 
of accidents and of the sick list, and the men themselves 
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would benefit wherever sick clubs are supported wholly or in 

by their weekly payments. The tramway undertaking 
need not be put to any expense in this matter of medical 
examination, for the first condition of employment should be 
that the applicant must pass through the hunds of a specially 
appointed doctor at his own expense. This proviso would 
not only prevent undesirables entering the service, but, when 
widely known, would check to a large extent the number of 
such applicants, so lightening the work in the office. 

The points we wish to press home in this article are that 
defective or inadequate brakes are rarely responsible for 
accidents ; that a sadly large number of motormen are not 
really fit to be entrusted with the lives of the public; and 
that, indirectly, the management itself is responsible for 
accidents in which these incompetent men have a part, 
because it has not given them a proper education. If the 
full weight of this last point could be brought home to a 
manager on whose system a Ai, accident occurs, we believe 
that he would never rest till be had tried to atone for his 
crime by bringing his men up to the mark. 


Kine@’s CornEcE, London, is one of the 
two institutions which, “for upwards of 
70 years, without adequate endowment, and without the 
advantages of incorporation in any University, have supplied 
London with all that it has possessed in the shape of 
University education.” Always struggling bravely to fulfil 
its high functions, always served nobly by teachers to whom 
no adequate remuneration could be given, King’s Collece is 
now in debt to the extent of £35,000, and the Council is 
issuing an appeal for a sum of £500,000, which is the 
minimum required to place the College in a satisfactory 
working position as a school of the new teaching University 
of London. £265,000 is needed for the extinction of the 
debt, for new laboratories, lecture rooms, and libraries, and 
for their endowment; an income of £17,500, less the 
munificent Treasury grant of £2,300, and £1,000 given by 
the University for the endowment of the Chair of Engi- 
neering, is wanted for the Chairs in Science, Art, and 
Theology. It is difficult to conceive of an object which 
should appeal more strongly to Englishmen who have the 
welfare of their country at heart, than to assist in rescuing 
from pecuniary embarassments a college like King's. But 
it is still more difficult to understand how such an institu- 
tion, situated in the heart of the largest and richest city of 
the world, should have been overlooked by our millionaires 
who are reputed to be constantly in search of some useful 
outlet, for their surplus wealth, until it is compelled to appeal 
for funds to save it from insolvency, or from the alternative 
of a future diminution in activity. In every branch 
of knowledge, Englishmen of the present day owe much to 
the departed professors of the Strand. Sir Charles Wheat- 
stone in electrical science, Clerk Maxwell in mathematics, 
John Hopkinson in electrical engineering, Daniell and 
Miller in chemistry, and one whose name, though absent 
from the list printed in the Appeal, will never be forgotten 
by students who had the privilege of working under his 
guidance—Charles Loudon Bloxam : this is the kind of men, 
in our department of science alone, whose lives were spent 
in the aervice of King's College, London, and whose attain- 
ments and conversation have fostered in some of us a feeling 
of affection for that place of study which can yield in no 
respect to the love of other Englishmen for the old resi- 
dential Universities of Oxford and Cambridge. We can 
but earnestly hope that this £500,000—so small a sum when 
viewed in the light of its importance, and the benefactions of 
modern philanthropists to less worthy objects—will be 
speedily received by the Council ; and that thus a pheno- 
menon of poverty in educational facilities, which is a disgrace 
to the British Empire, may disappear from its capital. 


King’s College. 


A STUDY OF ELECTRICAL DEVELOPMENTS. 
By VALENTINE RYAN, 


To take a broad and proper view of a rapidly-developing 
industry is by no means an easy matter. To do so one 
must be intimately associated with that industry. Now 
those engaged in the electrical one usually allow a speciality 
to absorb all their attention ; they confine their exertions to 
making preparations for a predicted development. Besides, 
they are rather disposed to depreciate the wonderful progress 
made during the last decade, gimply because it will be out- 
shone by the developments of the next. 

"ome six years ago an eminent professor lost no 
opportunity of impressing upon his students that all the 
existing electrical plant and apparatus in the generating 
stations would be obsolete within the next 10 years. If the 
students did not benefit by the changes somebody else would. 
To what extent the professor’s forecast has been realised, is 
a matter for others to decide; however, it would be well if 
Messrs. Somebody could be induced, like the artist, to step 
back a few paces to obtain a better view of the few develop- 
ments that are urgently needed and well within the range of 
possibility—for the present to lay aside what has been 
accomplished, and to consider a few of the more promising 
openings for enterprise which will present themselves in the 
near future. The writer must rest content with pointing out 
some of the things to be accomplished and defining the 
essential points that deserve consideration. | 

At present the lines along which developments tend are 
rather congested, so that one improvement is overlapped by 
another, but between these lines there appear to be equally 
promising, yet neglected, scopes for ingenuity. Usually one 
invention leads to another, so that a series of developments 
all tending in one direction are brought about within a few 
years. With many firms, once an article commands a ready 
market, developments are rather avoided than encouraged ; 
this is due to their taking too restricted a view of the general 
effect and tendency of their work. 

Plant and apparatus have been sold in large quantities 
for a few years, and have then fallen into disuse. This first 
fact alone has induced many firms to start in the electrical 
industry; even with the more established ones it has 
led them to repeatedly over-estimate the amount of trade 
done. The former seldom survive when required to adapt 
themselves to the new requirements; the latter err in this 
direction so often, that their losses and gains somewhat 
balance. They push things to extremes in one department ; 
owing to good fortune it proves just then a move in the 
right direction. Encouraged by this success, the same policy 
is pursued again, with the contrary result. In passing, it 
may be mentioned tbat one flourishing electrical firm, with an 
immense capital, has never initiated anything, This firm 
has never possessed a master patent, but it has worked for 


. months making preparations with a view to benefiting by the 


expiration of one. 

Within the last few years some great developments have 
taken place. Certain foreign firms stepped in, and easily 
captured the markets; now they appear determined to hold 
them. On the other hand, many British manufacturers have 
raised their voices against the disadvantages under which 
they work. They plainly foresaw the coming developments, 
but discouraged. by previous failures, they hesitated to pre- 
pare for them. 

Every few years, a8 the electrical industry enters a new 
stuge of its existence, the preconceived notions receive a sad, 
if not fatal, shaking. These existing theories are re-cali- 
brated to meet the new conditions. This also leads to new 
wants and defects. ‘these difficulties teach effects; effects 
suggest causes; a knowledge of causes Jeads to remedies. 
Then each manufacturer sets to work applying one of the 
so-called properties of the electric current to overcome the 
difficulty. One, grasping the essential points that are re- 
quired to be fulfilled better than the others, directs his 
ingenuity in a more promising field. Thus be starts favour- 
ably handicapped, and attains an initial success. The others 
are disconcerted, rather disposed to over-estimate their oppo- 
nent’s triumph. The purchasers, considering themselves 
fortunate, treat their newly acquired acquisition with patience 
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and care. They never neglect to report its performance in 

ul. Tbus all join hands in giving the manufacturer a 
gratuitous advertisement. In a rapid!y-developing industry 
it is not always easy to avoid doing so; anything that 
tends to hasten its progress is quite rightly received with a 
hearty welcome. Vet because by the exertion of a limited 
amount of ingenuity a single property of the electric current 
has been directed and applied “ for the use and convenience 
of man,” it should not be too readily accepted as an estab- 
lished fact that any of the remaining ones cannot be utilised 
for the same purpose. 

A striking illustration of this is afforded by arc lamps. 
Every week they are well represented in the list of new 
patents. With a few exceptions, the arc lamps in use con- 
sist of a number of ideas screwed together, forming any- 
thing but a uniform piece of mechanism. The object 
apparently is to embody in each lamp as many ideas as 
possible, seldom adapting the new ones to keep in phase with 
those already in use. It is too obvious that an author cannot 
embody all his ideas in a single play or novel. Yet mis- 
takes in this direction are repeatedly made in arc lamps. 
Retween the various movements employed for striking the 
arc and focussing the carbons there is very little to choose ; 
so if the new one is reliable and uniform in its working it is 
us good as the best of those in use. No great plant or skill 
is required for this manufacture. Sometimes one may see 
them being made in the corner of a bicycle shop or ware- 
house. Purchasers are found in all quarters; some well- 
known firms turn out from 300 to 400 per week. A few 
patents and patent rights for the construction of arc lamps 
have been sold for £60,000. So there are many induce- 
ments and no impediments awaiting new starters in this 
field, yet it is surprising how closely their aims and objects 
are allied. 

A successful lamp bas yet to be invented without an 
electro-magnet controlling the movement of the carbons. 
In the case of enclosed arc lamps, the controlling current’ 
may be reduced so much that it would appear possible to use 
the heating property of the current by employing a hot wire 
to control the movements of the carbons. This method is 
liable to waste energy, yet if it could be utilised without 
doing so the simplest and neatest lamp possible would 
result. A modified plan appears very promising. This 
is to let the series coil strike the arc and lift the carbons, and 
so do practically all the work as in the existing arrange- 
ments. Then arrange an escapement controlled by a hot 
wire to feed the carbon ; with a suitable arrangement the 
expansion of the wire need not necessarily be great. The 
wire might be arranged in any convenient form. Besides, 
as there would be only one coil in the lamp, it could be 
arranged concentric with the carbons. 

The best illustration of the so-called properties of the 
electric current being utilised for the same purpose is afforded 
by electricity meters ; to render the analogy more complete, 
one finds recorded almost all the names familiar to those 
engaged in the electrical industry. 

Those instruments, while used for the same purpose, bear 


- 


as little resemblance to each other as the stock-in-trade of . 


an old curiosity shop. It is doubtful if those that have, so 
far, survived the text of time, were the best, These were 
fortunate enough to earn a reputation of not refusing to work. 
But this does not necessarily imply much for the accuracy 


of that work. With the more matured experience now avail- - 


able it might pay to revive some of the earlier forms. 
Shrewd commercial men are prone to observe from time 
to time the idiosyncracy of their meters, and take advantage 
of it whenever possible. It is not surprising, then, that 
they do not countenance the changing of the meters. How- 
ever, some of the essential points of a first-class meter are 
now well recognised :—(1) Iron castings used instead of 
tin cases. (2) The meter should be mounted in a casting 
hung vertically, say, 4 in. deep, thus forming complete pro- 
tection from the wall. These important points ensure the 
meter remaining dust and damp proof. The old meters 
often considerably reduced the insulation tests of installa- 
tions. It is not unusual to find the internal parts of 
them covered with dust, even when the cases appear to be 
well preserved. Besides, it should not be overlooked that 
meters do not lend themselves to being repaired, overhauled. 
or even cleaned. They have rather to work for, in some 


cases, years, without receiving any attention. (3) The 
revolving element should be as light as possible, and move 
ita horizontal plane. In a particular meter this weighs only 
$ oz. They always start readily with an 8.0. p. lamp; 
even those of 40 amperes capacity. (4) The registering 
gear should be in a vertical plane. To transmit the motion 
from one plane to the other worm gearing is generally 
employed. On examining the old meters it becomes evident 
that only two or three threads of the worm ever come in 
contact with the gear wheel. Again, the friction of the 
first train is transmitted in an increasing ratio to all the 
others, until finally it reaches the last in a much more 
magnified degree than when it started. To overcome 
these difficulties a simple counting gear is now being 
resorted to instead of the second train of wheels. This aleo 
facilitates meter reading. The first train then, may be said 
to be used to reduce the speed, and the second to count the 
number of revolutions. At present a single lever is used as 
a connecting link, and an independent ratchet allows the 
second gear to move in one direction only. A slight 
inaccuracy in the working of either of these may allow the 
meter to move and yet not register. Such a fault is liable 
not to be detected for some time ; this point requires more 
attention. Both the lever and the ratchet require to be 
combined in a more complicated kinematic chain. 

Electric bells have successfully monopolised a restricted 
field, yet they have undergone little modification in later 
years. The wooden boxes covering the movements entail 
a big percentage of the factory cost of the bells, but they 
do not affect the working. Grained enamelled tin covers 
resembling wood, similar to common tin trunks, would 
be much cheaper. Bells with 23-in. to 4j-in. gongs 
made on this plan should prove very popular. Again, the 
projecting arm of the bell casting, employed for supporting 
the gong, adds to clumsiness and necessitates much labour. 
A conical iron stamping screwed to the base might be used 
instead. This would reduce the factory cost considerably. 

It would be difficult to estimate the number of coils 
broken while they are being hammered on to the cores. The 
broken ones quickly disappear. A simple hand- press 
worked on the same principle as those used for light 
stampings would save a great number of coils in the course 
of a week’s work. It would afford a steady and even 
pressure—all that is required. Even by simply damping 
the cores they drive on much easier. 

In the direction of single-stroke bells, one must not expec: 
too much. The ordinary electric bell vibrates, say, three to 
five times before it makes any appreciable noise. During 
this time the magnetic field is being built up while the 
armature and hammer are attaining some momentum. In 
single-stroke bells these preliminary vibrations are absent. 

When multipolar dynamos and motors made their 
debut their advantages appealed to all. In a few years they 
became universal. In the machine shop they wrought some 
radical changes. The big boring and turning mills just 
managed to keep pace with them. The side shaping 
machine with a pit in the centre was peculiarly adapted to 
planing the yokes, ‘There appears to be a missing link 
as yet apparently unobserved ; a machine for drilling and 
tapping the pole-picces is alluded to. In a modern-size shop 
the pole-pieces are so numerous that there would appear to 
be ample work for such a machine. At present radial arm 
drilling machines are resorted to, and much time is lost in 
setting and drilling the poles. What really is required is a 
drilling machine consisting of two solid uprights with an 
arm across, like a planing machine, the space between these 
being large enough to just admit a large pole-piece, and no 
more. | 

These pole-pieces must be tapped true, or nearly so, which 
is not an easy matter, but an undue amount of time is wasted 
in doing this. Test a large multipolar machine with 
callipers and a straight-edge, and see if the pole-pieces arc 
not, on the average, out from } in. upwards ; this tends 
to distort the magnetic field. With the field coils in position, 
this cannot be conveniently done, hence the errors remain 
undetected. If observed, a fitter and a labourer spend, on 
the average, half an hour on each hole; this means that the 


„cost of tapping two holes in each pole-pieoe of a large 


generator becomes excessive. 
There would appear to be ro limit to the cost or complica- 
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tion of machine tools. As standardisation becomes more 
practical in the future, they promise to occupy such a pre- 
dominant position, tbat the all-important fitter may rank as 
an accessory. So far, no properly organised method of 
providing light for the machine men has been adopted. An 
incandescent lamp is fixed in some convenient position— 
u ually where it is not liable to get broken. More than this 
is required. It would repay to attach well protected wires 
on the machine and provide a few sockets, to any of which 
the lamp might be attached, a foot or two of flexible cord 
intervening between the lamp and the plug. A flexible 
wire with plugs at each end may be employed to connect this 
wiring to the main supply, so that when aitering the machine 
to receive new work, it can be disconnected. This wiring 
might be said to resemble the tubes ased for distributing oil 
in steam engines. ‘These last three points are new 
deficiencies, which deserve more consideration from machine 
tool makers. 

(To be continued.) 


PNEUMATIC BRAKE TRIALS. 


Ir is evident from the interest taken of lute in this question, 
that the importance of suitable and adequate brakes on 
eectric cars is at last being realised. The number of electric 
car accidents must be reduced, and tliis must be done either 
by the voluntary action of the tramway engineers and 
managers, or by the ** Board of Trade" ; which of these is 
the most desirable will be obvious. 

The mistake of supplying insufficient braking power on 
electric cars in the past was perhaps a natural one, owing to 
the different conditions and lower speed of horse cars, but 
now we have, in the great number of accidents, undisputed 
evidence of the importance of efficient, brakes, and neglect to 
give the question due consideration and attention must be 
regarded as a grave omission. ‘The extra cost of good brakes 
must not be thought of, and even if this were permissible, 
can it be doubted that moncy spent on eflicient brakes is 
a splendid investiment, and that neglect to provide such 


is falke economy ? 


The question of speed must, to a great extent, be regulated 
by the braking power on the car, and this is an important 
consideration when high speed suburban traffic is catered for. 

The human element, which has to some degree been ignored, 
is most important, and a driver should be as much on the 
alert at the end of his shift as at the beginning ; but this is 
impossible, due to two causes, viz. :—(1) Mental strain ; (2) 
physical strain. The mental strain in driving a car can 
never be entirely eliminated, but a driver's consciousness of 
complete control of his car would do much to reduce it. 
The physical strain is due mainly to the heavy working of 
the hand brake, and it is strangely inconsistent that on 
any motor-driven car so much human energy has to be 
exnended. 

The importance of properly training the car drivers need 
not be insisted on here. It is dealt with at length in our 
leading columns to-day. | 

To reduce the human element of risk to a minimum, con- 
fidence must be created by having powerful brakes, and 
physical strain must be reduced by a mechanical service 
brake being substituted for the band brake, the latter being 
used only as a standby. 

In addition to the hand brake, therefore, there should be 
a brake or brakes suitable for emergency and service work, 
theemergency brake being preferably quite independent of 


_ the electrical equipment, and capable of immediate applica- 


tion; also it should not be a wheel brake, as the wheels 
would become locked and cause skidding, particularly on 
greasy rails, forming flats on the. wheels, and greatly 
reducing the power of the brakes to pull up tbe car. For 
these reasons the emergency brake should be a slipper brake 
acting on the track. | 

The Hewitt & Rhodes pneumatic slipper brake, which has 
often been referred to in our “ Correspondence " columns, 
is found, from actual test, to meet the above requirements. 
5 of it has already appeared in the Electrical, 

EVIEW, 


On Thursday, the 13th inst., some tests were made at 


Stockport on a car fitted with the above brakes, at which a 
representative of the ELECTRICAL REVIEW was, present, and 
checked all the results obtained. These are given, for 
clearness, in tabulated form. The tests are divided under 
three heads, as follows: 
Emergency brake (1) on steep hill. 
» » (2) on slight decline. 
Service brake (1) on steep hill. 
3 „ (2) on slight decline. 
Ordinary hand brake (1) on slight decline. 

The hill tests were taken on ** Lancashire Hill," where 
there was a runaway car accident some time ago, and down 
which the drivers refused to run the cars unless other 
than hand brakes were used. Since the Hewitt & Rhodes 
brakes have been fitted to the cars, the system has been free 
from accidents. 


STOCKPORT CAR Tests. 
TABLE I.—7'rial of Emergency Drake on Steep Decline. 


— 


No. of | Speed in | Distance pulled N f 
1 Gradient. ip after brake 
best. per bout, | ea Bon applied. passengers, 
1* 12 1 in 16 43 ft. O in. 8 
2? 15 . 30 ft. 0 in. 8 
E. 20 : 59 ft. O in. 6 
4* | 25 ii | 69 ft. 6 in. 6 


+ Lancashire Hill. 


TABLE I.—Zrial of Emergency Brake on Ordinary Foute. 


! 

14 27 Slight decline 56 ft. O in. 6 
24 25 | 5 63 ft. 6 in. 6 
34 223 i; " 34 ft. O in. 6 
4^ 25 » 48 ft. 6 in. . 6 

)A* 20 is 50 ft. O in. 6 
6af 20 » 64 ft. O in. G 
744 30 s 72 ft. 6 iu. 6 
Ra | 20 * , 48 ft. 3 in. 6 
DAs | 17 | " 209 ft. 0 in. ) 

Same route as test 14. Same route as test 24. Same route of test Ja, 


Same route Rs test 44. 


TABLE III. - 7r of Hand brake made for. Comparison, 
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ls* | 173 Slight decline 156 ft. 0 in. 6 
287 199 n | 894 ft. O in. 6 
33717 22 | T . 337 ft. 6 in. | 6 
| 
Same route as test la. t Same route as test 2a. Same route as test 3a, 


TABLE IV.—Triel of Service Brake on Steep Decline, 


1c* 5 approx. 1 in 16 224 ft. 6 in. 6 
28 5 5„ | - 24 ft. 3 in. 6 
30° 5 „ | " 13 ft. O in. i 6 


l 


e ge — 


* Lancashire Hill, 


TABLE V.— Trial of Service Brake on Ordinary Route, 


| | 
Ip 10 | Slight decline ` 
2 14 ö ji | 18 ft. 0 in. G 
JD | 15 2: | 

! 


8 ft. 0 in. 6 
30 ft. 6 in. 6 


Partwulars of Car.—Weight of car, about 10 tons 
(empty); wheel base, 6 ft.; carrying capacity, 57 
passengers; length of car body, 16 ft.; length over plat- 
forms, 27 ft. 6 in. ; diameter of wheels, 30 in.; motors, 
two of 30 H.P. ; reversed staircases. 

Braking Equipment.—Hand brake acting on wheels. 
Hewitt & Rhodes combined emergency and service 
pneumatic slipper brake, connected pneumatically with the 
wheel brakes, an arrangement suggested by “ Driver” in the 
* Correspondence " columns of the Review. A patent 
composition block, the patent of Mr. Atherton, was used on 
both wheel and slipper brakes. 


CONDITIONS OF TESTS. 


1, The speeds were carefully estimated by means of a split- 
seconds stop watch and known distances. 
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2. The brakes were applied at given points, the distance 
the car travelled from these points being carefully measured 
with a line. 

3. No sand was used on the track throughout the tests. 

4. The condition of the track in all tests except those in 
Table IV. was fairly clean and dry; in the tests of 
Table IV. the track was slightly wet. 

It was particularly noticed during the tests with the 
pneumatic brakes that the braking of the car even at the 
excessive speeds was very smooth, and there was entire 
absence of vibration. In the hand-brake trials the car 
jarred most unpleasantly, the vibration was excessive, and 
the action was accompanied by much noise. 

As a service brake the action of the pneumatic brake was 
strikingly simple and easy, and there was no vibration. 

The tests were carried out to ascertain. exactly what could 
be done by this braking equipment under ordinary and 
extraordinary conditions of working. 


THE MANCHESTER SECTION OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS. 


Tun first meeting of the current session of this section of 
the T. E. E. was held on Tuesday last, November 11th. Mr. 
E. W. Cowan, who presided, explained that owing to the 
absence of the chairman, Mr. Earle, who was in South Africa, 
the inaugural address had to be postponed to the New Year ; 
he hoped Mr. Earle would then have something of interest to 
tell them of electrical matters in that country. "Through the 
kindness of the authorities, they were again able to hold their 
meetings in the Physical Laboratory at. the Owens College ; 
though a scheme originally suggested by Mr. C. H. 
Wordingham in his inaugural address last year, for providing 
central premises for the mectings and the combined libraries 
of the scientific societies of this district, was receiving the 
attention of leading gentlemen in the city. Mr. Goodrich 
then read his paper on ‘ Electricity from Refuse ; the Case 
for the Modern Destructor," to which we refer elsewhere. 

A number of interesting views were thrown upon the 
screen after the paper had been read. Mr. Highfield opened 
the discussion. He insisted on the great importance of 
completely isolating the destructor and the electricity works 
when they are run in combination. ‘The objections to the 
destructor are very great, but once these objections are recog- 
nised, there are advantages from the combination. He had 
not experienced any trouble from hot bearings due to the des- 
tractor, but found that the tubes of the condensers got blocked 
through the dust that had settled on the water in the cooling 
pond. With a combined destructor he found that th^ cost of 
cleaning the buildings, walls, &c., was greater. He thought 
that unsteady steaming would result from hand firing with a 
ghovel, owing to the constant opening of the furnace doors 
and consequent cooling. He found that the men could get 
through double the work when pushed, and he had adopted a 
fixed wage and so much per ton burned, to overcome this 
difficulty. Good firemen were hard to get. No reference had 
heen made in the paper to the difference in efficiency between 
steam and fan draught. It is important to note that the 
constant supply of refuse is interfered with owing to the 
men not working on Sundays and holidays, and this mnst 
be taken into account in estimating the value of refuse. as 
fuel. Owing to the clinker sticking to the furnace walle, 
the cost of repairs was great; this had been reduced by 
using a new brick, which broke off in thin layers with the 
clinker, As the flues had to be cleared every week, it was 
necessary to have duplicate flues. 

Mr. Cooper, of Colne, said that all the electricity generated 
in that town during the last six months, about 10,000 unite, 
had been generated without using any coal. He thought the 
importance of a destructor was greatest at the commencement 
of an undertaking. It was not necessary, in clinkering the 
furnaces, to take out all the fire, and he found that clinkering 
half the grate at a time was satisfactory. In that town the 
Electricity Committee controlled the electricity department 
apd the Health Committee the destructor. They did not 
experience much difficulty from wet refuse, owing to the 


ashpits and the carts that conveyed the refuse being covered. 
He objected to hand firing as insanitary. One point of 
importance to be considered was the wholesale introduction 
of gas stoves; in the future this might materially affect the 
value of refuse as fuel. 

Mr. Meldrum pointed out the great importance of the use 
of the regenerator, particularly when wet refuse had to be 
dealt with ; the point of ignition was more quickly arrived 
at, and a more constant temperature attainable, through the 
temperature of the air being raised to about 500° F. His 
experience was, that the best class of firemen for destructors 
were not coal firemen, who were, to some extent, prejudiced, 
but the agricultural labourer, who could more easily be 
taught to fire the refuse, and seemed to object less to the 
insanitary conditions. He thought there was no douht of 
the superiority of the steam over the fan blast. The steam 
keeps the bars cool and prevents the clinker sticking to them. 
It had been shown that thc actual power used to drive fans 
was about 14°3 per cent., the steam for Meldrum blowers 
working out at about 13 to 15 per cent. Why, then, provide 
the transforming plant, with its consequent cost, for driv- 
ing fans? The trouble of the clinker sticking to the furnace 
walls had been mainly overcome by increasing the width of 
the side bars. 

A number of otber gentlemen also took part in the 
discussion, One engineer had had trouble with hot 
bearings ever since the destructor had been installed, 
and for about 200 yards around the works it was 
like walking on grit. He found the smell arising from 
the destructor almost intolerable, and his men had been off 
ill from this cause. The storing of refuse in a heated place 
must be condemned. 

Another gentleman found that it was only possible to get a 
certain guaranteed temperature in the combustion chamber 
when the fan draught, which the consulting engineer had 


insisted on being installed, was replaced by steam draught. 


There were otber systems of regeneration besides that ex- 
plained in the paper, and one firm overcame the difficulty of 
the clinker adhering to the furnace sides by using iron 


plates. 


Mr. Goodrich briefly replied to a number of points raised, 
after which a hearty vote of thanks was accorded to him for 
his paper. 


ENGINE AND BOILER BREAKDOWNS. 


EKovALLY interesting with the electrical portion of Mr. 
Longridge's report for 1901, to which we referred some 
wecks ago, is the part which deals with  steam-engine 
failures. 

Of the total breakages for which the Insurance Co. paid 
compensation, only 31 per cent. were due to the combined 
causes of old defects, and wear and tear. 

No less than 23 per cent. were duc to bad design and con- 
struction, including weakness. The same proportion arose 
from negligence, and the same again from causes not ascer- 
tained, or accidents. The seat of first breakage was chiefly 
in the valve gear or valves—56 per cent. Cylinders, valve 
chests or covers came next with 26 per cent., but probably 
spur gears with 22 per cent. are really second, for every 
engine has a cylinder, while spur gears are leas common, and 
iu the past have come a very near second to valves. Indeed, 
the breaking parts which appertain to old type engine, 
become fewer as modern. engines. come into vogue, and we 
are not surprised to sec the proportions of failing parts under- 
going gradual change. l 

A high-speed engine was smashed up by an internal 
relief valve getting adrift. A gas engine failed by breakagt 
of a connecting rod big-end bolt. 

The cast-iron crank of a beam engine burst in the eye 
apparently through expansion of the shaft, owing to a h 
main bearing. It is pointed out how unsafe it is to run 8 
cast-iron crank next a hot bearing, when the crank eye W 
be stressed by shaft expansion. Cast-iron cranks att 
scarcely likely to be repeated to-day. In the old days 
they seemed to give very good resulta, and to stand 
being shrunk on to shafte, which also were of cast-iron, 85 
lately as 30 years ago, the advantage of this metal being its 
cheapness and its excellent wearing qualities in a gun-m 
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bearing. These cast-iron shafts were always cast vertically 
in a pit, with a big head to catch cinder and ensure sound 
casting. 

The danger of hot bearings was further shown by the 
fracture of a forged-steel connecting rod big end when the 
crankpin was running hot. 

A not uncommon accident was the fracture of a gas engine 
cylinder on account of scale deposited in the jacket from hard 
circulating water, for removal of which jackets ought to have 
mudholes. These jackets are often found to freeze in winter, 
and ought to have drain cocks for drying them out at night, 
or at the week-end more especially. 

The beam of an engine broke with a stress of some 6,700 
to 7,700 lbs. ner sq. in., 80 that the total range of stress was 
about 14,000 Ibs. + and —, a Stress safe for a new beam, 
but not permanently so, a sufficient number of reversals alone 
being necessary to cause fracture. 

Nix particular examples are given of parts which failed 
with an ascertained number of stress repetitions, The fist 
was a wrought-iron shaft, which made 72 million revolutions 
with a stress of 7,500 Ibs. at the dead centre, and 6,200 Ibs. 
at half stroke, followed by 41 million revolutions with 6,200 
and 7,000 lbs. respectively at dead centre and half-stroke. 


Roth necks failed by gradually breaking up. In a second 
case a mild stcel shaft stood 214 million revolutions with a 
stress of 10,000 lbs. on the dead centre, and 10,700 at 
maximum tarning moment. With 264 million revolutions 
a mild steel shaft failed at 5,00 and 6,600 lbs. 

Another shaft, of Whitworth compressed steel, with stresses 
of 7,800 and 8,200, rolled off 270 million revolutions before 
failure. In all these cases the range of stress was not far 
from the figures given, the minimum being practically zero. 

Of two other cases of reversed stresses, in one case a cross- 
head with a range of 15,000 lbs. failed at 191 million revo- 
lutions ; another one failed at only 24 million revolutions 


under a stress of 22,000 lbs. range. A Whitworth steel 


crankpin made 3044 million turns before failing at 13,500 
lbs. stress per sq. in. 

The failure of crankpins is again made the occasion of 
pointing out the correct way of fixing pins, with the part 
inside the crank larger than the pin itself, as in fig. 1, and 
not as in fig. 2. 

An engine failed from the ease with which water could 
flow 70 ft. from the condenser to the cylinder, the exhaust 
pipe having only 14 in. fall. When the air pump failed, 
water accumulated quickly and entered the cylinder. This 
accident would probably have been prevented had the 
exhaust pipe been even 1 ft. below the cylinder, for the pipe 
would have become full of water, and would have shut u 
somuch steam in the cylinder as to have kept back the 
water, if indeed the steam did not force back all the water 
to the pond. 


The value of Mr. Longridge’s method of stating the number 


of stress repetitions causing failure is undoubted. It is also 
evident that he has an appreciation of the principles which 
lie at the base of what has become known as Wóhler's law of 
stress, but which was fully appreciated by Fairbairn and 
Hodgkinson, and must be taken into account if safety is to 


be ensured. The fatigue of metals possibly does not occur 


Where the range of stress is kept within certain limite, 
dependent upon the nature of the stresses and their fluctua- 
iis between minimum and maximum, plus or minus 
va ues, 


In respect of boilers, attention is drawn to the incorpora- 


tion in the Factories Act of 1901 of the rule that a boiler | 


must be inspected by a competent person at least every 14 
months, The idea is to allow a margin above the annual 
“amination period of 12 months, but Mr. Longridge 


thinks that 15, or even 18, months should have been allowed 
to cover the practical difficulties which prevent an annual 
period being adhered to. Inspectors must certify to the 
boiler being properly prepared for examination, a clause 
which will enable them to resent those perfunctory red hot 
kinds cf vreparation indulged in by some steam users who 
do not themselves take a personal interest in their steam 
plant. | "m n 
Some examples of faulty boilers are cited. In one instance 
a Cornish boiler built up in inaccessible brickwork was found 
after nine months of correspondence to be so badly corroded 
outside as to be unfit for further use. 
The thought suggests itself as to the results of an explosion 
occurring during the long period of correspondence, aud as 
to the responsibility of the owners who took the risk during 
that time. Other defects noted of corrosion, overheating by 
grease, and defective safety valves, all point to the fact that 
even after 48 years the inspection of steam boilers is neither 
universal nor wholly popular, nor do boiler owners realise 
the tronble they are likely to bring upon themselves hy 


- taking the very serious risks of working a badlv corroded 


boiler or a suspected boiler after an insurance company has 
urged the danger. 

During the year 1901 the mishaps and fatalities exceeded 
the average for the previous 189 years very largely, 
apparently in the category of miscellaneous mishaps. No 
insured boiler exploded during the year, and only four lives 
were lost owing to boiler mishaps for which any insurance 
company was at all responsible. It is noteworthy that three 
of these lives were lost by failure of single tubes in water- 
tube boilers, owing to overheating, It is desirable to point 
out that, if there is jap-welded tnhe with the smallest. 
imperfection, it is almost certain to fail if the tube becomes 
incrusted ; that solid drawn tubes are alone fit to be 
employed for water-tube boilers ; and that water-tube boilers 
of the ordinary type are as liable to incrustation as are shell 
boilers. 

It is well known that boiler touts will claim that the ciren- 
lation is 80 rapid chat, the tubes of their particular boiler 
become scoured out and clean. The hottest part of a 
Lancashire boiler is the furnace crown, and this, it is well 
known, gathers scale with difficulty. Scale tends to split 
itself off the ontside of a heated tube, but it cannot separate 
off the inside of a tube. The tubes of a waier-tube boiler 
ought to be carefully examined for scale, and bored out when 
necessary. 

An electric light can easily be passed through a tube to 
render it visible, and its clear diameter is easily gauged by 
means of a series of discs screwed to a length of g- in. gas- 
pipe. 


— 


ELECTRICITY FROM REFUSE: THE CASE 
FOR THE MODERN DESTRUCTOR. 


THE above is the title of a paper read before the Manchester 
section of the I. E. E. on the 11th inst. by W. F. Goodrich, 
A. I. M. E. From a perusal of the paper we conclude that the 
author regards as synonymous the terms Modern 
Destructor " and “Meldrum Destructor,” as the contents 
deal chiefly with the results obtained with this particular 
type. Wedo not complain of this, as it was obviously the 
intention to put forward the best possible case for the refuse 
destructor from the standpoint of steam generation, und, 80 
far, Meldrum’s holds the record. | 

The destructor of, say, 15 years ago, was essentially a low 
temperature one, the gases in the main flues ranging from 
600° to 800° F. ; whilst in the most modern forms the tem- 
peratures reach from two to three times these values. 

Not only does the higher average temperature mean 
efficient destruction, and absence of obnoxious smells 
features which could not be claimed for the earlier types—but 
the more perfect combustion of the refuse places the 
destructor in the position of being (under favourable con- 
ditions) an economical and efficient steam raiser when 
worked in combination with a high pressare boiler, 
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The cellular arrangement of destructor, in which each 
cell is, 80 to speak, “on its own," has not, in practice, 
given such good results viewed from the steam raising stand- 
point as what might be called the co-operative” system, in 
which the cells act to some extent in combination. 


Mr. Goodrich condemns, and we believe rightly so, the 


cystem of placing one boiler between two cells. It is bad, 
obviously bad, from both the cremation and steam-raising 
aspects, and we agree with him that continuity of high 
temperature within the furnaces should be the first aim. 
‘This assured there need be no misgivings as to the possibility 
of ** green " gases passing over into the flues to be discharged 
in noxious fumes into the atmosphere. Further, by main- 
taining a uniformly high temperature in the furnaces the 
variations in steam pressure in the boilers will naturally be 
less than if hot and cold gases are passed into the flue, there 
to co-mingle and to equalise. 

As the Meldrum destructor was recently described in these 
columns, in the articles to which Mr. Goodrich refers, 
repetition is unnecessary here. "The author strongly dis- 
approves of the mechanical charging of the furnaces, as, 
besides causing wide temperature variations, and conse- 
quent imperfect combustion, by dumping into the 
furnaces large masses—30 to 45 cwts.—of cold refuse, 
the cost of labour per ton is from 30 to 50 per 
cent. higher than for manual firing. Nor has the author 


experienced any difficulty in finding men for this class of 


work. He says: “ Although one would scarcely expect to 
lind a Mark Tapley charging refuse, yet it is common to 
find a cheerful energy in the destructor house, which is 
too often wanting in the ordinary stokehole. It is, indeed, 
curions, and almost unaccountable, to find men uncom- 
plainingly doing their level best with refuse, while others, 
who are provided with good coal to burn, are found 
in a state of chronic passive blasphemy.” Why 
ese blasphemy ? Possibly the cheerful destructor 
men referred to are those at St. Helens, where they 
make so much money at £1 a week, plus ld. a ton, 
that they take Saturday night off to spend it in raising the 
average consumption of beer. This, at least, might be 
inferred from the remarks of Mr. Highfield, who did not, 
however, say if there was more blasphemy in the engine 
room on Saturday nights, owing to erratic behaviour of 
the steam pressure gauge, or in the neighbouring “bar,” 
due to the high temperature of the stokers. 

In Great Britain there are, at the present time, 160 
destrnetors, of which 45 are combined with electricity 
works and 26 with sewage works, the Meldrum types being 
represented by 24 and 14 respectively in the two latter 
numbers, The combined destroying capacity of those in 
electricity works is put down at 1,400 tons a day. As the 
author considers 30 units of electricity per ton of refuse a 
safe average figure, a simple calculation gives us 15,330,000 
units as the quantity of electrical energy annually raised 
from refuse. It would be interesting to learn the actual 
figures, 

It is important, in giving results, either of special 
evaporation tests, or of savings effected, to give all the data, 
or, when this is not possible, to point out that certain allow- 
ances or deductions should be made. Thus, the author 
shows that at the Darwen electricity works, 2,520,000 
gallons of water were evaporated in one year from 10,000 
tons of refuse, effecting a saving of £1,050 in the coal bill. 
The natural inference is that £1,050 had been saved by the 
combination of the electricity works with the destructor. 
But it must not be overlooked that about 28. a ton (or 
more) sbould be debited to the destructor plant for stoking 
and standing charges, giving the respectable sum of £1,000 
to set against the cost of coal firing. Then in the extract 
from the evaporation tests made at Nelson, nothing is said 
as to what percentage of the steam raised was used for the 
forced draught. Nor do we find anything in the paper 
referring to this important point. lt is by no means & 
negligible quantity, as it varies from 15 to 40 per cent., 
depending, upon the type of furnace, and possibly on the 
nature of the refuse. 


The Nelson figures are probably the best ever obtained | 


with refuse as a fuel; we refer to the emergency test of 
eight hours’ duration. 
The evaporation from and at 212° F. was 1:96 lbe. per 


Ib. of refuse, and the effectiveness of the combustion may be 
gauged from the fact that the percentage of CO, in the flue 
gases was 14:4, and the average temperature in the com- 
bustion chamber was 2,227° F. 

In a test made at Lancaster the corresponding figures 


were 1:63 lbs. and 15°5 per cent., and over 2,000? F, (by 


copper test). 

What always impresses us in the Nelson resulta is the 
very high rate of evaporation, viz., 13,142 lbs. per hour, 
from and at 217^ F. This, with a 30 ft. x 58 ft. Lancashire 
boiler, is a figure not easily beaten, even with coal firing, 
It can no doubt be done with forced draught and mechanical 
stoking, but, nevertheless, it is a high figure. In this con- 
nection it is interesting to note in the paper under discus- 
sion that the Lancashire boiler appears to be a better steam 
raiser than is the water-tube type when fired with refuse. 
The relative values are 1:866 to 1'438 ; in other words, the 
Lancashire boiler evaporates 3,732 lbs. per ton against the 
water-tube boiler's 2,876. 7 

The discussion on the paper did not add much informa- 
tion on the general question, but the consensus of opinion 
nppeared to be in favour of manual firing, and separate 
buildings for the destructor and generating station, so as to 
minimise dust and “stink” nuisances. 


CORRESPONDENCE. 


The Purification of the Atmosphere by High Voltage i 
Electricity. 


The description of the apparatus patented by Mr. J. 
Harris and applied by the Atmospheric Electric Purification 
Co., Ltd., which appeared in your issue of the 7th inst., so 
closely resembles the apparatus patented by Messrs. Thwaite 
and Gurdner (No. 15,684, 1896), for cleaning combustible 
gases, that a short comparison may be interesting. 

Referring to the illustration from Mr. Thwaite's patent 
specification, * In chambers c and c! are suspended oblique 
screens F and F! , . . Each of the screens For F! consists of 
two parallel webs of wire gauze. . . . . In order to ensure 
more rapid and complete deposit of dust, it is preferred to 
provide to and along the screens insulated conductors with 
points by which electrical sparks may be passed through ilie 
dust laden gases, these sparks having the known character- 
istic of causing rapid deposit of suspended particles. - Each 
of the wires that is connected to the one terminal of the 
electric generator having its points projecting from the one 
web of the screen, has directly opposite to it a poi.t of wire 
connected to the other terminal, so that whenever suitable 
contacts are made externally a number of sparks pass from 
one set of points to the other set.” 

The electrical discharge being of high voltage, the sparking 
was of the brush discharge type, the gases to be cleaned 
being passed through the chambers by means of a fan. The 
peculiar manner in which the dust is thrown down by this 
apparatus is very striking and effective. 

Spark - Gap. 


Students’ Difficulties. 


I wish to say with regard to the much-discussed question 
of “Students’ Difficulties” published in your valuable 
journal, that I heartily agree with your correspondent “ Last 
Lap" in saying that the electrical student should have two 
years in mechanical workshops, two years in electrical work- 
shops, and two years of electrical theory in a good technical 
college. This course of instruction, to my mind, is without 
a question of a doubt, the correct and only course; and | 
is, in fact, the exact course which I marked out for myself, 
the only difference being that I put the theoretical electrical 
course between the two other courses, as follows :— 
Two years at mechanical workshops, two years at a tech- 
nical college (theory and practical electricity), two years 8t 
some good electrical works. The student should, moreover, 
be constantly reading the best electrical text-books, view 
various power stations, and work diligently. 

If he intends to work hard, he will find it more pro- 
fitable to work as a pupil, instead of as an appreniwe i 
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works. The reason is obvious, as a pupil can leave a job 
when he thinks he knows enough about it; but he must 
remember that he must work hard, as it is to his ultimate 
benefit that he should do so. 


39, Hyde Park Gate, S.W., 
November 14th, 1902. 


D. R. Broadbent. 


Renewal of Electric Lamps. 


We noticed a week or two ago an article on the question 
of electric lamp renewing. We beg to enclose our circular 
for your perusal, and we think that this in some measure is 
a way out of the difficulty. | 

Lamps are changed once every three months, and those 
lamps which are brought back are tested, and lamps taking 
more than four watts per candle and not giving the proper 
candle-power are rejected and new supplied in their place. 

Though this is not actually a free renewal, it comes very 
near the mark, and we find that there are very few com- 
plaints re bad supply. 

Of course, profit is made, not on individual subscribers, 
but on quantities. 

We should be pleased to hear through the medium of your 
paper as to whether there are any firms in London that offer 
these advantages. 

The London Electrical Installation and 
. Maintenance Co., 
' pp. J. STEWART QUNTHER, Manager. 


1, Skinner Street, Bishopsgate, E.C., 
Nouember 17th, 1902. 


Munieipal Tradi ng. 


There is à remark in your last week's issue by which you 
suggest that the public feeling against municipal trading is 
represented in the defeat of Lord Provost Chisholm at the 
Glasgow Municipal Elections. May I ask you to be fair and 
tell your readers who defeated him? / a member of any 
Industrial Freedom League, or an enemy of municipal 
trading, nor a representative of vested interests, but an out- 
and-out Socialist who is a still more advanced man as regards 
municipalisation than the man displaced. Otherwise, you 
mg! justifiably have argued that the Lord Provost's defeat 


was a blow to municipalisation. 
Fair Play. 


Artistic Radiators. 


Might I trespass on your valuable space devoted to 
" Correspondence" to ask if any of your readers could inform 
me of a Paris or London house where I could obtain 
artistic radiators such as were exhibited at the last Paris 
Exhibition ? | 
I should be glad to forward anyone interested in the above 
a rough sketch showing the article I require. 
S, E. Fedden. 
Sheffield Corporation 
Electric Supply Department, 
Sheffield, November 17th, 1902. 


Tramear Brakes. 


During the last seven years I have been intimately 
Connected with the operation of electric cars, and I think 
that the human element is one that is not looked to enough 
In the question of brakes. 

The most efficient brakes can be fitted, and come out 
splendidly in the testa, but in an emergency they are either 
vot handled righi or fail to act. With a runaway car the 
motorman is not capable of doing more than one thing, 
and if this fails, it is too late to try again. What does 
the motorman do when his car begins to get out of control ? 
the most natural thing in the world—jams on his hand 
brake as hard as he can get it. If the rail is at all greasy, 
as 11 town lines is usually the case, he skids his wheels, 
thereby rendering inoperative all his brakes dependent upon 
the revolution of either his wheels or armatures. The 
emergency brake wanted, in my opinion, is a powerful 


_ is, or how the station is run. 


slipper, brake, operating directly on the track, and worked, 
not by a hand wheel, but with a lever, this lever engaging 
in à quadrant with only one catch to hold the brake in 
its most powerful position. At the same time, this lever 
should be constructed so that, when pulled forward, it opens 
both sand hoppers on to the track. Then the motorman 
does not have to worry about his pedal, which has a nasty 
knack of getting jammed when jumped on, and, in the 
moment of excitement, is sometimes forgotten. This brake 
would have the advantage that the conductor could use it in 
the case of a run-back, or to assist the motorman in the case 
of a runaway. ! 
R. Humphries, A. M. I. E. E. 

Engineer and Manager. 

Isle of Thanet Electric Tramways 
and Lighting Co. 


— — —U 


Current Supply for Cinematographs, &c. 


Mr. Turnbull’s suggestion to take current from outers and 
transform, is doubtless the best remedy for such troubles. 
However, it is hardly fair for him or others to grumble at 
their consumers not installing such machinery. The 
apparatus would be solely for the benefit of the supply 
authority, and in that case they should provide it. The 
consumers use, and pay for, energy supplied to them, and it 
is certainly no business of theirs what the distribution system 
It seems to me that a lot of 
station engineers hold the idea that “instead of running 
their station to supply their consumers with energy,” “their 
consumers use energy for the running of their station." . 
May I offer the following suggestion, &c. :—At a theatre 
here we run a hand-fed lamp taking about 30 to 35 amperes 
with a voltage of 90 to 95 across the arc (high certainly). 
Entertainers inform us that we obtain for them excellent 
pictures, in fact, as good as they get anywhere (lantern being 
about 80 ft. from sheet). We take current from one side of a 
230 460-volt three-wire system through liquid resistances 
made up forthe occasion. You could lessen your trouble by 
using a resistance (preferably liquid) having a large range, 
and providing it with gear that will enforce it being cut out 
slowly. 

Such an arrangement can be easily rigged up, or you can 
obtain a Lyons“ resistance, which would probably answer 
equally, providing it with necessary gear. 

We have had the Supply Co. on our track but once, when 
using minus gradual application. We will write Mr. 


Turnbull if he so desires giving particulars, 
Blake. 


Weston-Super-Mare. 


Large Steam Turbines. 


We notice in your article of November 14th, page 107, a 
description of a two- cylinder turbine built by the Westing- 
house Co., of Pittsburg. As, from the description and 
illustration, it would seem to closely resemble two 1,250-kw. 
plants built at these works for the Corporation of Elberfeld, 
and set to work in the spring of 1900, we think a 
description of these plants may be of interest to your 
readers. 

It will be noticed that, in these plants, the expansion is 
carried out in two cylinders coupled together, and driving 
the shaft of the dynamo. At the time we received the order, 
in 1898, and put the work in hands, we had had no 
experience of the working of so large a cylinder as would 
have been involved had the whole of the expansion been 
carried out in a single cylinder, and to avoid unforeseen 
difficulties the cylinder was divided, the high pressure 
cylinder expanding the steam from 140 lbs, to a little below 
atmospheric pressure, and the low pressure cylinder complet- 
ing the expansion down to a vacuum of 28 in. with barometer 
at 30 in. These plants were very successful, the consumption 
at full load being 19-43 Ibs. per kilowatt-hour as against a 


guaranteed consumption of 24 lbs. 


The tests on these machines were very elaborate, and were 
carried out by Mr. W. H. Lindley, M. I. C. E., consulting 
engineer to the Corporation of Elberfeld, assisted by Prof. 
Schröter and Prof. Weber. To meet the wishes of some of 
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our Continental friends, we carried out tests upon the benefit 
of intermediate superheating between the high and low 
pressure cylinders. The result of these tests was that the 
benefit of the intermediate superheating was negative, i.e., 
that there was no gain by the use of the superheater within 
the errors of observation of a series of most careful experi- 
ments. On thinking the matter over, we realised that such 
a result was really in accordance with theory, as the bulk of 
the heat absorbed by the intermediate superheater was 
utilised in evaporating the moisture in the exhaust steam of 
the high pressure steam turbine, this degraded heat being, 
in other words, utilised in generating steam for the low 
pressure turbine, or a very wasteful way of using the heat ; 
the remainder of the heat, on the other hand, was used for 
superheating the steam. This, theoretically, was useful and 
economically applied, aud the conclusion arrived at was that 
5 gain on one side just about balanced the loss on the 
other. 

Since these engines for Elberfeld were constructed, our 
designs for turbines of 1,000, 2, 000, and up to 5,000 Kw. out- 
put have placed the whole of the power in one cylinder. Our 
experience with official tests of one cylinder turbines of the 
same output as the Elberfeld plants have shown a gain of 
about 10 per cent. over the result obtained with the double- 
cylinder type. 

C. A. Parsons & Co. 


MECHANIC.— We have received a letter over this nom de . 


plume, without the name and address of the author.— Eps. 
Erro. Rev. 


LEGAL. 


FERRANTI v. THR BBITISH THomson-Hotston Co., LTD. 


THIS case came before the Court of Appeal, composed of Lords 
Justices Vaughan-Williams, Stirling and Cozens-Hardy, on Thurs- 
day last week, on the appes! of the plaintiff, Mr. S. Z. de Ferranti, 
from a decision of Mr. Justice Swinfen Eady in the Chancery 
Division, dated January 30th last, giving judgment for the 
defendants. The judgment was reported in our issue of February 
7th, 1902. 

Mr. Cripps, in opening, statcd that the action was one brought 
on a patent involving the question of validity and infringement. 
As regarded validity, the decision of the learned judge was in their 
favour, and granted them a certificate that the question of validity 
had been in dispute, and that he had found in the plaintiff's 
favour. As regarded infringement, he held tbat in the construction 
of the patent there had been no infringement by the defendants. 
It would be seen, therefore, that the «question before their Lord- 
ships was & comparatively short one. 'The subject matter of the 
patent was what was known as & motor meter for measuring the 
electricity supplied. There were various forms of meter, some 
chemical and some clockwork, but by degrees the only form of 
meter which came to be used was the motor meter, with wbich they 
obtained the measuring force from the current which they were 
supplying for the purposes of consumption. In this particular 
branch of electrical science, Mr. Ferranti had been the pioneer, 
but the particular patent with which they had to deal, was one for 
improvements only upon an earlier patent which Mr. Ferranti 
brought out four or five years ago. He was glad to say that in the 


present instance they had not got the Hookham case over again, 


and that the matters in dispute were very much more confined than 
in that case. The learned counsel then referred their Lordships to a 
series of diagrams, and said there was a meter which was invented by 
Mr. Ferranti in 1883. The current went from the dynamo through 
what was called a moving field. Then it went on through coils which 
formed the magnet, and proceeded in the direction of the lamp cur- 
rents, from which the current was taken for the purpose of lighting. 
All these matters depended upon what was called interaction between 
the moving field aud a stationary field of electric force, and so in the 
meter they had the moving part of the mechanical contrivance and 
they had the stationary field, which was constituted by an electric 
magnet. That was, in itself, theoretically an absolutely perfect 
meter, and by putting on a dial, they ought to have obtained a 
perfectly accurate measure of the current supplied to the consumer, 
and so ascertained exactly what the consumer would have to pay. 
But there was one practical difficulty in the way. Of course, in all 
mechanical contrivanoes they had to contend with some element of 
friction, aad although this meter was theoretically a perfect machine, 
yet the element of friction was bound to come in. It did in this case, and 
the unsatisfactory part of the machine was that it did not start quite 
quickly enough, and perhaps when a small load was on, it would not 
start at all, because there was some slight friction to overcome. It 
was quite obvious that as between the engineer on the one hand, 
and the supply company on the other, this was not a satisfactory 
state of things, and for years Mr. Ferranti studied the problem 
so as to get some method by which this slight friction could 
be overcome, When he told the Court the solution it would 


appear a very simple one, but it was a very complicated problem, 
80 far as electricians were concerned. What Mr. Ferranti ultimately 
did was this. He reinforced by a constant factor the power of the 
stationary field. He took what was called a shunt current; he took 
it off his positive main and wound it round the top of the standing 
field of the electric magnet, it then being brought back to the main 
return current, so as to go back in the direction of the dynamo, 
or to go to earth. What Mr. Ferranti wanted was an additional 
constant factor in what he called the stationary field, which 
would correct the difficulty which had arisen owing to the friction 
either in starting the machine or when there was a light load, and 
the only thing that was necessary was to obtain that constant factor 
which, as they said, was derived from a shunt current outside the 
lamp current. In other words, they must obtain it outside the 
current which was going to be measured, and it would therefore be 
seen that any expenditure in making the machine perfect would be 
the expense of the supply company. The invention, therefor, 
of Mr. Ferranti was the re-inforcement of the stationary field by a 
constant factor outside any immediate influence upon the 

currents. Mr. Ferranti said that invention was applicable to all 
motor meters. Turning to what the defendants had done, it would 
be seen that their motor was what was called the wattmeter. It 
was a motor meter just as much as the plaintiff's, but it measured 
both pressure and current. Now, in order to get the wattmeter, it 
was necessary to have what was in the nature of a shunt current, and 
in the machine was a little coil which had exactly the same effect 
or general influence as the coil which was invented by the plaintiff 
for giving a constant reinforcing power to the stationary part of the 
magnetic field by a constant factor independent of the lamp 
current. Primá facie, therefore, the two things were exactly the same, 
and the only suggestion made by his learned friend, Mr. Moulton, 
was that the defendanta’ meter did something more. Even supposing 
that to be the case, he submitted that it did not affect the ques- 
tion of infringement at all. As a matter of fact, they had got 
exactly the same device in the two coils for exactly the sgme pur- 
pose, and the only difference was that the mecbanical structure and 
electrical parts of the two meters were slightly different. It was 
true that in applying the plaintiff's invention to their meter the 
defendants got certain minor differences, but to his mind that was 
perfectly immaterial. The main purpose for which they had taken 
it was exactly the same as the main purpose of the invention itself, 
viz, to get a reinforcing constant factor outside the lamp current 
in the stationary magnetic field. The question was whether the 
plaintiff had, as a matter of fact, so drawn his specification as to 
exclude what had been done by the defendants, and in effect what 
the learned judge in the Court below decided was that, instead of 
claiming the invention as they said as applicable to all motor meters, 
it had been made applicable to all motor meters, but specially 
excluded the method in which the defendants bad applied what 
was, no doubt, the plaintiff's invention. He did not think that 
was the right construction, but that, at all events, was the sub- 
stantial point which would have to be considered. The learned 
counsel then read the provisional and complete specification of 
plaintiff's invention. He said there was no difference between the 
provieional and complete specification. Motion was given by the 
lamp current to be measured to the mercury. The electric current 


being tent thrcugh it caused the mercury to revolve round and 


round, and it carried with it a disc, and the extent to which that 
revolved was shown on the face of the clock, which recorded the 
exact amount of current taken by the consumer or customer. The 
defendants’ was admittedly a motor meter. 

Lord Justice V. WiLLIAMS: You get your additional force by 
tapping the current to be measured before it begins to be delivered 
to the customer ? 

Mr. CBiPPs: Yes. The current that is so tapped and passed 
from the shunt path is practically only a small amount, therefore 
the loss at the generating station is not a big matter, so far as the 
supplying company is concerned. 

Lord Justice V. WILLIAMS: Having tapped the current, you have 


this coil, and that binds round one end of the electro-magnet above 
the blue; is that right ? 


Mr. CRIPPS: Yes.. 

Lord Justice V. WiLLIAMS: And in “D” is not above the blue 
but at the side of the blue ? . 

Mr. Cripps: Yes; but that does not matter, so far as the electrical 
question is concerned. The reason of wrapping round is to increase 


the area of your field; you wrap it round a number of times, to the 


extent to which you want your reinforcing power. 
The learned ccunsel, continuing, said that there were two points 
on which the learned judge had fcund against the plaintiff; one 
was the limiting current, in the sense that the defendants were not 
infringers because theirs was an energy as contrasted with a current 
meter. That was one point of Mr. Justice Swinfen Eady'e judgment. 
The other point was this: the learned judge seemed to have though! 
that it was desirable or essential for the workiug-of the plaintiffs 
invention that the shunt current—that was the current going fom 
the positive to the negative main—should not go through the 
mercury, and the plaintiff's direction was not that it should 
go from one main to the other, but that it should not 70 
through the mercury bath. Apart from the construction ef 
words themselves, which the plaintiff said did not bear that meaning, 
it was as Mr. Swinburne had taid, viz., that so far as the plaintiffs 
meter was concerned, it was not material whether it went through 
the mercury or not, the material part being that it was outside the 
lamp circuit. The plaintiff's claim in the specification was exactly 
in accord with what he stated in the body of the epecification. 
The question to be asked, was whether there was anything A 
the specification which cut down the general character of claim 1. 
He answered that by the saying "nothing without you did what 
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the learned Judge had done,” viz., taking tho illustrations as 
though thev exbausted the whole ambit of the plaintiff's invention. 
The learned connsel then proceeded to read the judgment of the 
learned Judge in the Court below, during the course of which he 
remarked that the action was a very important one, because if the 
plaintiff succeeded in the action, he could prove that hia invention 
bad been adopted in probably every successful electricity meter in 
use. Ifthe learned Judge'a construction was right, it would lead to 
^ strange result. Supposing some one came along and took 
Ferranti'" meter with the mercury bath in it, and did what was 
quite immaterial electrically, and took the shunt current from main 
to main, and took it through the mercury bath instead of round the 
top outeide, according to the learned Judge's construction, that 
would not be infringement, because, as he said, Mr. Ferranti had 
told the world not to do it. As a matter of fact, the plaintiff's 
was the pioneer invention in making these motor meters commerci- 
ally practicable. 
At this stage the further bearing of the case was adjourned. 


Mr. Cripps, continuing his address on Friday, said that before 
dealing with Mr. Justice Swinfen Eady's jndgment on the question 
of construction, he wished to point out that even assuming the 
limited construction put by h's Lordship on the plaintiff's specifica- 
tion were the proper construction, it was clear he had misinter- 
preted the question of infringement owing to a mieapprehension of 
the scientific evidence in the case. What his Lordship, in fact, 
said was that what the defendants did in taking the shunt current 
through the armature was what the plaintiff had said was not to 
be done. The expert evidence called by the defendants was that 
the armatnre in “C was not in any sense equivalent to the mercury 
bath in the plaintiff's meter. On the scientific point in the case 
he thought that both plaintiff's and defendants’ experts agreed. 
Mr. Ferranti with regard to & mercury meter with which he was 
desling specially, thought it was better, and he so directed that his 
additional coil should be placed in such form as that it should not 
go through tbe mercury bath. That probably was, scientifically 
and theoretically, the best thing to do. As he understood the 
argument of the other side was this, viz, that as the additional 
coil— which the plaintiff said «as taken from him—not only served 
the purpose of the plaintiff's invention, but.applied to an energy 
meter which did something else—-which the plaintiff could not help 
it doing—it was not infringement. 

In answer to Lord Justice V. WILLIAMS, the learned counsel said 
that the real question as regarded infringement was whether defen- 
dants applied Mr Ferranti’s invention to ' C." In *C" there was 
a shunt current, which had nothing to do with “A” and B" at all 
for the moment. It was a different form of meter for the purpose 
of his argument. Now what did they do? Having C,“ which 
had undoubtedly got a shunt current, and feeling a difficulty, which 
the plaintiff felt, of not having a stationary field strong enough, 
they (defendants) took the plaintiff's coil to reinforce their 
stationary field. That was exactly the plaintiff's invention. The 
additional coil to reinforce the stationary field performed exactly 
i same purpose in each case, viz., that it reinforced the stationary 
element. 

Lord Justice VacgHaN WILLIAMS: Does not this go back to the 
question of construction? -The learned Judge says: '" What you 
say in your patent is—T intend to intensify the blue, but mind yon, 
iius not give a twist to the mercury by passing through the 
re M 

Mr. Cripps: What the learned Judge says, and where I think 
there has been misconception, is this. He said: '" You told the 
public not to take the red through the mercury bath. You said you 
were not only to take it direct from the maine, but you were not to 
go through the mercury hath.” Supposing that was the proper 
construction of the patent, let us see what “D” does “D” 
does that exactly, because the rotary part of “D” is 
not in any sense equivalent to the mercury bath. in 
"B." It has nothing to do with it. Mechanically vou get the 
rotary element, and £o on; but electrically—as Prof. Ewing said 
you are not dealing with equivalent matter. Supposing you had 
this limited construction, not to take it through the mercury bath, 
they do not do it. The learned counsel, continuing, said that his 
argument was that really they had nothing to do with the question 
of difference between the meters, except so far as it affected the 
point on which the learned judge found against the plaintiff on the 
question of infringement. The plaintiff's invention was the addi- 
tioral coil reinforcing the stationary part of the magnetic field. 
The defendants did that. The coils they used in D" did that and 
nothing else, If he (counsel) was right that the plaiutiff's inven- 
tion was in having tbis additional coil, it was clear that the 
defendants had taken it. The only difference was in defendants 
having applied it to an energy meter. Defendants, he submitted, 
were not entitled to do that and say they were not infringere. The 
defendants’ difficulty was the same as the plaintiff's. They found 
that the stationary part of their field wanted reinforcing, and they 
took the plaintiffs’ invention for the purpose of the reinforcing of 
the stationary field. They did not alter plaintiff's invention at all. 
What he (counsel) wanted to make clear was thie—giving full 


weight to what was a scientific difference between them, viz, the - 


difference hetween the two meters, the effect of the additional coil 
—which the defendants had taken from the plaintiff—on the 
stationary field was the same. Tbe additional coil performed the 
dame operation in the one case as in the other. 

Lord Justice SrLIxG: The question is does the patent 
cover that. 
, Mr. CRIPPS submitted that it did. But even upon the narrower 
construction, he submitted he was right as regarded infringe- 
ment. What his Lordship (Mr. Justice Swinfen Eady) bad eaid 


was this. He said: On the narrower construction of the patent you 
said not only is the red or shunt current to go from main to main, 
but it is not to go through the mercury.”. That was his Lordahip's 
construction. Now where he had made a mistake was this. He said 
that in “D” it was true defendants went from main to main— 
that could not be questioned —but he said they took it through 
what was the equivalent of the mercury, or in other words that the 
defendants did what the plaintiff directed the public not to do. 
Now the answer to that was this; it seemed to him to be a conclusive 
answer, because it was what defendants’ own witnesses said —that 
the rotary part in “ D" was not in any sense the equivalent of the 
mercury bath in “B.” On the question of construction, the learned 
counsel submitted that the plaintiff's claim was not limited to a 


mercury meter. 


Lord Justice WrrLIAMS: If Ferranti's specification is limited to 
mercury bath meters, you are out. 
Mr. Cripps: Well, it is of the essence of the argument I have 


‘addressed to your Lordship that the proper construction is not 


limited in either of those directions. He understood the question 
the learned Lord Justice was putting to him, was whether the words 
were so framed in the plaintiff's specification as to exclude energy. 
meters, His argument was that it included them in the most direct 
terms and phrases. His submission was that in motor meters the 
plaintiff included all meters operated by means of lamp current to 
be measured or taken. He suggested that the first claim and the 
body of the specification corresporded. The whole point of claim 1 
showed that there was no such limitation ias alleged in the body 
of the specification. His case was that Claim 1 was exactly in 
accordance with the argument he had addressed to the Court. 
In conclusion, the learned counsel asked their Lordships to say 
that the judgment of Mr. Justice Swinfen Eady on both grounds 
was not right, aud that judgment should be entered for the 
plaintiff. 

Mr. ASTBURY said he did not know whether their Lordships 
would like him to address them at this stage of the case. 

Lord Justice V. WILLIAMS: If we are not likely to hear Mr. 
Cripps again, I think you had better reserve yourself to a later stage 
of the case. 

Mr. AsTBURY said he did not wish to travel over the same ground 
as his learned friend Mr. Cripps. There were one or two alternative 
points which he wished to make. 

Lord Justice V. WILLIAMS: If you wish to make any other points, 
I think you must do that now, so that Mr. Moulton may know what 
case he has to answer. 

Mr. AsTBURY: We raised these alternative points in the Court 
below, my Lord. 

In the result Mr. AsrBuRY went on to the bench and explained (in 
the presence of Mr. Boustield) to their Lordships the different 
diagrams put in evidence. Having done this, the hearing of the case 
was adjourned till Saturday. . 


On resuming on Saturday morning, Mr. ASTBURY said that there 
were one or two points which he wished to put before their Lord- 
ships, and which had not, he thought, been dealt with by his 
learned friend, Mr. Cripps. The first matter which he asked their 
Lordships to take into consideration before they troubled about the 
specification, was as to what was the exact problem Mr. Ferranti 
bad tried to solve. The second was how did he solve it? It was an 
extremely simple matter. The problem was this. Mr. Ferranti in 
1883 had a meter which was the only practical meter of the motor 
type then in use. The problem which Mr. Ferranti had before him 
was this. When he used his meter, or wanted to use his meter for 
an alternating current, he could not make use of the residual 
magnetism which he discovered assisted the meter to start 
when he was using a solid magnet with a continuous current. 
When there was only a single lamp on, the difficulty was to start 
the meter. If you could once start it, a single lamp would keep it 
going. Mr. Ferranti appreciated that it was this little residual 
magnetism which aseisted to strengthen the torque produced by one 
lamp and make the thing start. The problem he wanted 
to solve was how to help the thing to begin with a light load. 
He solved it by adding an additional coil, and nothing else. 
Mr. Ferranti’s invention was simply putting on an additional 
coil coupled on the two mains. Tt was nothing else, The learned 
Counsel then addressed their Lordships on the question as to 
the construction of the plaintiff's specification, contending 
that Mr. Ferranti had not limited his invention to mercury 
bath meters, but had made it applicable to all motor meters, 
The real problem the plaintiff had to solve was to make the meter 
start, because static friction made it impossible if there was a light 
load for tt e thing to start, and starting was just as necessary in an 
energy meter as in a current meter. How could he possibly limit 
this invention to current meters as distinguished from energy 
meters? The distinction between the two had no more relevancy 
to the question they were discussing than any other possible dis- 
tinction. It might just as well bo said that there was a difference 
because the colour of the paint varied. Mr. Justice Swinfen Eady 
seemed to have based his decision on tbe words “current to be 
measured," but he omitted to notice that Prof. Ewing was absolutely 
in accord with the plaintiff. Prof. Ewing said that “current " 
meant lamp current, and it was perfectly idle to say that lamp cur- 
rent did not run through an energy meter in precisely the same way 
as a current meter. The only dist io ction between the two meters 
was, that in the current meter the lamp current was used to drive 
both parts of the meter. It would be a contradiction in terms to 
call the defendante’ au energy meter. The defendants’ meter shown 
without the plaintiff's starting coil might be called an energy meter, 
but with the coil it ill became them to say that theirs was an 
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energy meter, because where they took the coil they destroyed their 
machine as an energy meter. 

Lord Justice WrLLIAM8: You commenced by saying what the 
problem was which was to obtain assistance in starting. Well, you 
don't say that that ie the subject matter of your invention, or what 
is claimed ; or that you rest your case upon your machine being the 
concrete embodiment of the principle to obtain assistance in 
starting ? 

Mr. AstBuRY: No. 

Lord Justice WILLIAMS: Well, you say get assistance in starting 
by an additional coil communicating between main and main. 

Mr. Astpury: Yes; that is the whole thing. 

Lord Justice WILLIAMS: But you say that every meter which is 
built upon the principle of getting communication between the two 
mains, and thus assisting the starting, is an infringement. 

Mr. ASTBURY: Yes, if it has a coil between the mains. 

Lord Justice WILLIAMS: But you must limit it a little more. 
You do limit it in words by saying every meter which gets this 
communication by means of a force not outside the lamp current." 

Mr. AsrBuRv: But Mr. Justice Swinfen Eady has given no effect 
whatever to the words “applicable to other motor meters.” He 
has limited the invention to one meter only, and that a mercury 
meter, for which there is no justification whatever. 

Mr. Mourrow then opened the respondents’ case. He said that 
his learned friends were putting before the Court what might have 
been, perhaps, the case of the inventor if he had been wise, as one 
was wise after the event. Hethought he should be able to show to 
their Lordships that what they were putting forward as being the 
invention, and as being claimed by the plaintiff, was a patent 
which, as he thought of all others, was one which he was anxious 
not to be thought to claim. Again and again the plaintiff had 
guarded himself from being thought to state his invention in the 
broad terms that had been put forward by Mr. Cripps and Mr. 
Astbury. He did not think Mr. Ferranti was wrong in so doing, 
but whether he was wise or not in this case, he was trying to claim 
that which he did not know would be useful, which in his (Mr. 
Moulton’s) opinion was not in Mr. Ferranti's mind at the time, and 
he was now attempting to include in a patent that which 
neither on the facts nor on the merits, ought to be therein. Was this 
inveution applied to motor meters. By motor meters he under- 
stood a meter of that type in which the current passing into it pro- 
duced the motion in the way it did, and not an electric motor. The 
learned counsel then proceeded to deal with various earlier forms 
of motor meter, and passing to what he said was the real invention 
of the plaintiff, said that what he had done was to put in a coil which 
should give a permanent element to the stationary part of the 
meter without moving the rotary part. The hearing was again 
adjourned, 


Mr. MourroN continued his address on Monday, on behalf of 
the respondents, and after reading plaintiff's complete specification, 
submitted that the plaintiff, both by negative and positive words, 
had described most accurately what he wanted, viz., that you must 
pot do one thing and mustdo another. He (counsel) should like to 
put to their Lordships this one question, as to whether it was not a 
clear statement by the plaintiff that in his meter going 
through the mercury bath was not in accordance with his inven- 
tion? He could not imagine a doubt upon that subject. He did 
not think it was possible to have a doubt that the plaintiff meant 
that, in that meter, sending it through the mercury bath was not in 
accordance with the plaintiff's inventiou. If their Lordships came 
to that conclusion, one felt oneself in the position of the triumphant 
chess-player who said Mate in two moves.” Could their Lord- 
ships possibly say that sending it through the mercury bath was not 
rigidly excluded? Everybody admitted that that was what was 
done by the defendants, aud he (counsel) said it made it absolutely 
different from the plaintiff's. Defendants did something which the 
plaintiff's specification excluded. You could not have the safety of 
restriction and then forget the restriction when you came to 
infringement You could not say “I pass it through, avoiding the 
meter circuit altogether," and then turn round and say “I wish I 
had not said that, because & man bas not avoided the meter 
circuit,” and allege that it was infringement. He thought it 
was perfectly clear that Mr. Ferranti had not got energy meters in 
his mind. His opinion was to energise one permanently and leave 
the other unenergised. The defendants never had the plaintiff's 
difficulty. The difficulty the defendants had was this. Their 
starting coil, as it was called, was a coil far more needed in 
running than in starting. Supposing one lamp represented the 
smallest current the defendants had got to deal with, 
defendants did not put this on because one lamp would not 
start the meter. He did not suppose that defendante’ coil was one- 
tenth of a lamp. Defendants put it on for this reason: there was 
no rotating body which did not suffer friction. Now friction took 
off so much torque that the consequence was that friction always 
made one of defendants’ registering meters register too little. If 
they could make it frictionless, it would be perfect. Now, what did 
the defendants do? They put an independent motor, which helped 
it to go, not in starting, but always. Now plus one-thousandth was 
the effect of friction. It hea that effect whenever the thing was 
running. All the time it was taking one-thousandth off. If they 
could put anything which added on the one-thousandth, then they 
got an absolutely frictionless thing, which would register correctly, 
The effect of this motor was not one-tenth of the smallest current, 
It was for accurate registering that the defendants added this. Of 
course, it helped starting, because, in compensating for friction, it 
compensated whether the thing stood or whether it was going. 
But it was not added to meet the plaintiff's difficulty. His difficulty 


was never experienced by the defendants. The defendants were as 
well equipped for starting before they put their additional coil on 
as they were after. If their Lordships saw the plaintiffs descrip- 
tion of his invention, and how it was to be put on, it was clear that 
it was not to interfere with the mercury bath—that was to be kept 
sacred, and then it would do what the helpful old residual magnetism 
did. He (counsel) wanted their Lordships to understand that the 
difficulty the defendants were dealing with was one which 
lasted through the running. The pickle the plaintiff was in was 
one the defendants had never got to face, namely, the small element 
acting upon another small element. The evidence showed that the 
plaintiff's invention was not applicable to all motor meters. It was 
not, for instance, applicable to the Chamberlain and Hookham 
motor meter. He submitted that the plaintiff excluded the case 
where the current went through the mercury bath, and that his 
directions were such as to exclade it. He contended that when the 
plaintiff's directions were looked at the first thing you saw described 
was the branch current going direct from main to main. He said 
that that meant that it went direct from main to main as a branch 
current, doing nothing else. He further said that if the claim were 
looked at it would be found that it was to be done “for the pur- 
poses hereinbefore described," aud if you looked at the purposes 
hereinbefore described you found it was to fit the object previously 
attained by the residual magnetism, which was to have one energised 
element at starting. You also found that the limitation was tos 
class of meters where the motion was obtained, which meant wholly 
obtained from the current to be measured. ll these things 
excluded a case like the defendants where the additional coil did 
not go direct from main to main, but did go through the part corre- 
sponding with the mercury bath and did not apply to a class of meters 
where the motion was obtained by the interaction of a constant 
thing with the current which was sought to be supplied. Therefore, 
in substance what the plaintiff wanted to get was not got by the 
defendants, and what the defendants did get was a thing which they 
got quite independently of the plaintiff's method of connection, 
because the defendants got over the plaintiff's difficulty before they 
began to deal with their further connection, aud their connection 
was of a different class to the plaintiff's. On all these grounds he 
asked their Lordships for judgment for the defendants. 

Mr. BousrrELp then foll »wed on the eame side. 

On Wednesday Mr. BousriEgrLD concluded his arguments, and 
Mr. Cripps replied on the whole case. 

Their LoRpsures reserved judgment. 


BARRATT v. NEW IMPERIAL ELECTRIC Co. 


In this case before Mr. Justice Bigham, in the King’s Bench Division, 
on Tuesday, Mr. Macnaghten, on behalf of the plaintiff, moved for 
judgment on the ground that there had been a default in the 
delivery of defence. Counsel asked for an account for unliquidated 
damages and for an injunction, the account of damages to be 
assessed by the Master in Chambers. 


Mr. Justice BiaGHAM gave judgment as prayed, the account to be 
taken by the Master. | i 
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BUSINESS NOTES. 


Annual Dinner.—The annual dinner of the Drake and 
Gorham Cricket Club was held on November 12th at the 
Holborn Restaurant. The chair was taken by Mr. Bernard Drake, 
Mr. Gorham and Mr. M. G. Drake being also present. After the 
usual toasts, the honorary secretary and treasurer, Mr. H. Beanbam, 
reported that 24 matches had been played, 6 of which had been 
won, 9 lost, and 9 abandoned owing to the very wet season. The 
club was in a satisfactory financial condition, and a very good ground 
had been secured for next season. The Chairman in responding to 
the toast of “Success to Drake & Gorham, Ltd.," referred to the 
necessity of healthy recreation so as to secure good work, and said that 
the company was in a thoroughly ound condition, and busier at 
the present time than for some years. 


Düsseldorf Exhibition, — The E. A. G. vorm. V. 
Lahmeyer & Co., Frankfurt-main, who were the largest exhibitors 
of electrical plant, having about 15,000 H.. ranning at 
Exhibition, have received the highest awards for their various 
machines exhibited in almost every group of the Diisseldort 
Exhibition, viz, the large Gold State Medal and the Gold Exhibition 


Medal. 


Art Fittings, Limited. —A company bearing this name 
has just opened an imposing range of showrooms at 112, Victoria 
Street, 8.W. Instead of following the usual plan of crowding 
together every variety and style of fitting, they have furnis 
different rooms in certain distinct styles, the fittings being varied 
accordingly. One room has an early Euglish character, another 
Flemish, another French, and so on. In addition to the electric light 
fittings many other productions in art metal work are _ 
particularly ina metal which has the character of pewter wit p 
out its drawbacks, being a pewter into the composition of whi 
aluminium is introduce 


. 


Vol. 51. No. 1,804, Novmeza 21, 1902] THE ELECTRICAL REVIEW. 857 


Electrical Wares Exported. 


WIII ENDING Nov. 19TH, 1901. | WIE enna Nov. 18TH, 1902. 


sterdam .. .. Value £178 Adelaide  .. .. Value £219 
Auckland 222 24 Amsterdam . +. .. 60 
Azores. Teleg. mat. 150,100 | Antwerp .. ts T .. 80 
Boca d e "E . en 42 Auckland ee ee ee ee 77 
Bombay  .. s 756 Bangkok ‘ oe ee 80 
„ Teleg. apparatus 5 42 Beira .. s qe iu . 490 
Bue: os Ayres. Teleg. cable. R88 Bombay vs E .. 179 
Ca'cutià  .. s vs 1,948 Bremen. Teleg. mat. = 48 
Cape Town... A si .. 982 Calcutta ` s 899 
Ccpenhagen. Teleg. wire. 175 Cape Town .. s xs sa 48 
Durban - x s ee 949 a Teleg. wire .. ee 145 
East London. Teleg. mat. 3851 Chinde "s ee cs 10 
Fremantle oe ee oe > e 25 Christchurch ee ee ce 86 
Hamburg .. X E s 49 Colombo ee e .. 165 
Hong Kong .. "m i . 266 Copenhagen Sg I - 88 
Melbourne .. d ps es 20 15 Teleg. wire 75 
M Tramway cable .. 561 Durban T e 5. 402 
Monte Video ee vs - 98 is Teleg. onble .. . 175 
Montreal Ws e .. 125 2 Elec. cable ws . . 1,875 
New York .. as es . 85 East London = v ss 34 
Ostend 80 es ex 16 Fiji .. vs ee ev E 56 
Rangoon c 11 Fremantle .. 26 vs . 720 
Bhafighai n Teleg. mat. 69 
Svdney 960 | Gothenburg. 'Teleg. wire. 89 
Wellington “ 55 Hamburg. Teleg. inat. .. .. 100 
Hamilton. we M .. 165 

Hobart En s ae T 20 

Hong Kong. "s zs 855 93 

woes Sx es ss . 105 

adras ae xe is ee 77 

Marseilles .. éa a .. 65 

Melbourne .. vs ex .. 281 

New York .. so as 855 47 

Paris .. es «s x xs 21 

Perth ee ae ee ae eer 1,840 

Port Elizabeth  ., 855 oe 582 

Reval.. = a T . 828 

Rotterdam. Teleg. wire " 88 

Shanghai .. AA a ij» 47 

Singapore .. as as s 44 

Sydney se es ees ees 796 

v Teleg. cable .. . 152 

Tokio se es se 9 0 44 

Total 157,452 Total  .. £10,262 


— — 


Foreign Goods Transhipped. 
| Flushing. Elec. appar. Value £175 


New Tram-Rail Drain Box.—We illustrate herewith a 

tent trapped drain box for tramway rails which is being supplied 
by the Ames-Crosta Sanitary Engineering Co., Ltd., of Nottingham. 
As will be seen itis to afford a free escape of surface water from 
the rail to the sewer, the sewer gas being, however, perfectly water 
trapped. The cover can be easily removed so as to allow of obtain- 
ing free access to both trap and drain. The box is made to suit 
any section of rail, and can be applied to any existing tramline. 


Naw TRAU-RAIIL. Drain Box. 


The need for a well-drained track is well-known to all who have 
anything to do with permanent way work, and the figure so amply 
explains the idea of the Ames self-cleansing box for accomplishing 
this that no further description is necessary, except perbaps to add 
that the box is attached to the web of the rail by means of bolts as 
Shown. We briefly described the Ames-Crosta patent stoneware 


Conduits for electric cables in our issue of October 24th. The 


company has now brought out a new show list showing the appli- 


cation of the Standford joint where this system of conduita is 
adopted. | 


International Fire Exhibition.— Owing to the funeral 
of Prince Edward of Saxe - Weimar, H.R.H. the Duke of Cambrid ge 
was prevented from presiding at the meeting convened by the 
ritish Fire Prevention Committee in connection with next. year's 
International Fire Exhibition, and the meeting was postponed. 
je meeting will take place at the same hour, 12 noon, on Wednesday 
the 26th inst, at the Royal United Service Institution, 


4 | - 
Whitehall, and the Duke of Cambridge has notified his intention cf 
Presiding, 


` „ ̃ e e a e e ß. . .. 


Trade Announcements. — The New Taite Howard 
Pneumatic Tool Co., Ltd., and the International Pneumatic Tool 
Oo., Ltd., have recently been amalgamated under the title of the 
Consolidated Pneumatic Tool Co., Ltd., and Mr. E. C. Amos, of 
20, Bucklersbury, E C., has been appointed sole London agent. 

The partnership between Mr. Henry Adams and Mr. Hal 
Williams has been dissolved, and the firm of Adams & Williams 
has ceased to exist. Mr. Williama has moved into more convenient 
offices at the same address (60, Queen Victoria Street, E.C.), where, 
in pursuance of an arrangement with his late partner, he will carry 
on the electrical and refrigerating work which the firm had in 
hand at the time of the dissolution, and for which he has always 
been solely responsible. Mr. Williams will also continue his 
consulting practice in refrigeration, the design of factoriee, and the 
economical production of power, electrical and otherwise, and has 
opened a branch office in Manchester. 

Messrs. W. C. Yuille & Co., of Glasgow, bave been appointed 
agents for Scotland for Mr. A. P. Lundberg, of the Pioneer Elec- - 
trical Works, Liverpool Road, London. 

Mesers. Singer, Brown & Co, of Wyndham Street, Bridgend, 
have opened a department for business as electrical engineers and 


contractors, under the superintendence of Mr. W. H. Evans, of 
Liverpool. * 


Three-Phase Installation. — We understand that 
Taskers Engineering Co., of Sheffield, have secured the con- 
tract for a complete three-phase power installation for Messrs. 
Charles Cammell & Co., Ltd. ‘The alternators will be of the 
British Westinghouse Electric and Manufacturing Co.’s make, 
coupled direct to Bellies & Morcom engines. 


Manchester and District Electrical Contractors’ 
Association.—A general meeting of this association was held on 
Thursday, November 13th, af which 10 members were present. 
Three new members were elected, and the secretary presented a 
report of the work done by the Committee since the last meeting, 
The system of workmen's cards for providing respectable men with 
& travelling character was explained, and the cards distributed to 


members present, the arrangementa for starting being now 
complete. 


New Electrical Warehouses.—Recently we had the 
pleasure of inspecting the extensions to the warehouses of Messrs. 
Falk, Stadelmann & Go., Ltd., in Farringdon Road, E. C. These 
premises now comprise 10 large blocks in Farringdon Road aud 
two of the streets behind. All the warehouses in each street are con- 
nected together by means of iron doors on each floor, which are « losed 
at night, and are also serviceable for isolating in the case of fire. The 
blocks in the various streets are connected by means of iron bridges. 
A number of lifts throughout the buildings connect each of the 
floors, and some idea of the floor space may be gained when we 
state that it exceeds 22 acres, and over 500 persons are employed. 

Messrs. Falk, Stadelmann & Co., Ltd., are essentially in the 
lighting trade; originally dealing with oil lamps and their various 
accessories; latterly with gas fittings and their various supplies; a 
a year or two ago with bells, telephones, and their component 
parts; and now with electric light fixtures, and all the other articles 
which go to complete an electrical installation. We have received 
a copy of their electrical fixtures catalogue, which is just issued. 
For a first catalogue it is fairly large, 120 pages, and covers a large 
range of fittings, mostly of popular lines, although the better class 
and style of fittings are not forgotten. A strong point is made of 
the fact that all the goods catalogued are stocked, and the electrical 
contractor will at once see the advantage of this. Samples of all 
the goods sold by Messrs. Falk, Stadelmann & Co., Ltd., are well 
exhibited in five spacious showrooms, recently remodelled and 
arranged, and these rooms are open to the trades interested in con- 
nection with “ selection " orders. Copies of the catalogue will be 
gent to the trade on application. 


Colliery Pumping Plant.—An electrical transmission 


ol power plant has been made by Messra. E. Scott & Mountain, Ltd., 


for the Ocean Coal Co., Ltd., for their Treharris Colliery, South 
Wales. A 300-E. p. horizontal long stroke compound engine is to drive 
a l70-kw. continuous current generator by means of ropes. One 
170 effective E. p. electric motor will drive a set of the firm's special 
high lift tbree-throw ram pumps to deliver 250 gallons per minute 
against a 1,500 ft. head. The plant is now ready at Messrs, Scott 
and Mountain's works. 


Schmidt Superheating.—We understand that Schmidt's 
Superheating Co., Ltd., have just received advices from Germany 
that the Prussian State Railway Administration has placed an order 


for 12 express, 12 passenger and goods, and 15 goods locomotives, 
all to work on the system in question. ö 


Imports of Foreign Electrical blant.— The value of 
the foreign electrical goods and apparatus imported into this 
country during last month is returned at 451,139, as compared with 
only £49,558 in September last, and £52,961 in October, 1901. So 
far as the year has gone, there has been a noticeable shrinkage in 
these imports, the returns for the 10 months ending with October 
last baving reached a total of only £565,294, as contrasted with 
£736,781 in the corresponding period of last year, and 4969, 223 in 
the first 10 months of 1900. | 


Australia.—The import duty on electrical machinery and 


appliances in the Commonwealth of Australia, has been fixed at 
124 per cent. ad valorem. 
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Large Turbine Contracts,—Messrs. Escher, Wyss and 
Co., the hydraulic engineers of Züricb, Switzerland, have obtained the 
order, in competition with all the best makers in America and Canada, 
for three turbines of 10,000-5.H.P. each, making a total of 30.000- 
B.H.P., for the Niagara Power Co., on the Canadian side of the Falls. 
These turbines are the most powerful which bave, as yet, been 
made. The 11 turbines of 5,500-5.H.P. each, for the American side 
of the Niagara Fallu, were also supplied according to the designs of 
Messrs. Escher, Wyss & Co. 

Mr. Alph. Steiger, M.I.C.E., of 28, Victoria Street, Westminster, 
S. W., who is the British representative for Messrs. Escher, Wyss, 
has slso received from the Government of Mysore, India, au order 
for three turbines, for water worka, to take the place of some of 
another make. He bas also successfullv started two turbines in 
tbe West of Ireland, and one in the West of England, and has 
several other plants in course of erection. 


Book Received.— “Book of Standards and Useful 
Information pertaining to Tubular Goods.” Edited by Prof. R. T. 
Stewart, Pittsburg, Pa. : The National Tube Co., 1902. $1. 


Dissolutions and Liquidations.—The Electric Lamp 
Supply Co. is winding up voluntarily, with Mr. A. M. Day, of 33, 
Glasshouse Street, Piccadilly Circna, as liquidator. 

The River Plate Electric Light and Traction Co. is also winding 
up voluntarily, with Mr. W. T. Western, 44, Charing Cross, W.C., as 
liquidator. 

Messrs. A. H. Estall and H. E. Fiford (Fiford & Estall, electrical 
engineers, Settrington Road, Fulham, and St. John's Wood), have 
dissolved partnership. 


Ediswan Fittings, — The Edison & Swan United 
Electric Light Co, Ltd, have & good showing of electric light 
fittings for the current lighting season on exhibition at their 
premises in Queen Street, E.C. We recently paid a 
visit to these showrooms where a variety of electro- 
*;7r8, pendants, hall lanterns, brackets, and so on are 
wrranged for the inspection of the trade and their 
customers. Antique designs of hand-hammered 
fittings are much in demand, thoueh the business in 
oxidised silver fittings still continues briek. The 
Ediswan Co.'s own staff are responsible for the 
designs, and the fittings themselves are made by the 
company at Birmingham. Excellence of design and 
quality are now preferred to “cheapness” bv 
purchasers. A new catalogue is in course of 
preparation, but pending the issue of this, a 
number of loose sheets of new fittings are being 
circulated among traders, for whom a small pocket. 
list is also available. We show in the accompanying 
illastrations a few selected specimens. Fig. 1 is 
a 3-light polished brass ornamental  electrolier ; 
fig. 2 shows a dining room pendant finished in 
polished or antique brass, the 24-in. shade conceals 
three lights. Fig. 3 is a hall Jantern with opalescent 
globe, which is held in position by means of the 
acrewed rod support, and is easily removable; figs. 4 
and 5 also show hall lanterns with satin finished and 
muffled glass respectively. 


Catalogues and Lists,—An illustrated list of 
new pattern testing sets has been issued by Messrs. 
NALDEB Bros. & Co. 


November stock lists of c.c. dynamos and motors 
are being circulated by Messrs Royce, Lrp. 


A pamphlet dealing with their gear wheels and Fio. 1. Fra. 2. 


pinions for electric tramcars; also describing the 
Falk rail joint, has come to hand from Messrs. R. W. 
BLACKWELL & Co., Lp. 


Messrs. BAXENDALE & Co., of Manchester, have sent us one of 
their October catalogues, containing descriptions with numerous 
illustrations, also prices of their electric light supplies, Jamps for 
various purposes, holders, switches, cords, wires and cables, conduits 
and fittings, measuring instruments, dynamos and motors, &c. 

Messrs. Tancres, Lrp., of Birmingham, are circulating a list of 
new patterns of worm blocks at reduced prices. 


List No. 134 of the B.T.H. Co. describes their type O K ampere- 
hour meter for continuous current circuits. 


The GENERAL ELECTRIC Co.'s latest trade sheet shows their auto- 
matic ship's sidelight indicator and controller. 


Tar CAMBRIDGE Scientivic INSTRUMENT Co., Lro., has brought 
oui pamphl et on the Measurement of Temperature by Electrical 
Means,” describing the electric thermometers of Profs. Callendar 
and Griffiths, which the company makes in two kinds, viz., resistance 
thermometers and thermo-electric thermometers. Both of these 
are detailed, and the many uses to which they may be advan- 
tageously put are mentioned, including chemical works, annealing 
furnaces, dust destructors, and electric power station steam plant. 
A list of prices of the instruments is followed with a description of 
Rosenhain’s improved form of Thomson coal calorimeter. 

Messrs. NALDER Bros. & THOMPSON, LTD., of Queen Street, 
E.C., have sent us a copy of Section 3 of their new catalogue of 
electrical measuring instruments, &a. This particular section 
describes recording instruments (ammetera and voltmeters) for 
direct and alternating currents. It contains a number of excellent 
illustrations of the instruments; and diagrams of chart rulings. 
No.'4 section will be devoted to circuit-breakers. 


ELECTRIC LIGHT AND POWER NOTES. 


Auckland.—The R. D. C. has assented to an application 
by the Durham County E.P.D. Co. for a prov. order for the district, 


Rexhill-on-Sea.— There was no opposition at the L. G. B. 
inquiry on November 11th into the Corporation’s application fora 
loan of £16,000 for electric light purposes. The Town Clerk stated 
that there were now 285 consumers representing 15,033 8-c.». lamps. 
This included public lighting. The electrical engineer (Mr. Le 
Feuvre), said that tha first year's working resulted in a deficit of 
£199, the second showed a net profit of £402, and it was expected 
that the current year would show a profit. 


Birmingham.—Included in the Bill which the Corpora- 
tion is seeking to obtain in the 1903 Session of Parliament are 
provisions empowering the TC. to make bye laws for geruring 
safety and the prevention of fire in premises supplied, or abont to 
be supplied, with electricity ; to empower the Corporation to supply 
energy in bulk to outside authorities, and to accept a transfer of an 
E.L. undertaking in an adjoining district. 


Bognor.—Mr. Enright has accepted 200 guireas in 
discharge of his accounts for £373 16s. for fees in connection with 
the E.L. proposal of the U.D.C. 


Brentwood.—The U.D.C.'s application for a prov. order 
is filed in the London Gazette Tor November 18th. 


Bridgwater.—On November 12th the R.D.C. passed a 
resolution consenting to the Bridgwater and District Electric 
Supply and Traction Co. obtaining a prov. order for the con. 
atruction of electricity works, and for the supply of electricity for 
public and private purposes, within the parishes of Bridgwater 


Fig. å. 
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EptswaNn FITTINGS. 


Without, Dunleigh, and Wembdon. The only stipulations are that 
the price of energy shall be uniform in the Rural and Ucbar 
districte, and that a purchase clause shall be inserted in the order. 

The T.C. has also given its consent to a prov. order being granted 
authorising the company to supply electrical energy witbia the 
borough. 

Burton.—The L.G.B. has given its sanction to a loan of 
£14,195 for additional generating plant and electric light mains. 


Cambridge.—The Cambridge Electric Supply Co., Ltd., 
has informed the local authorities of ite intention to apply for 
power to supply electricity in Chesterton, Cherryhinton, Coton, Fen 


Ditton, Girton( Grantchester, Great Shelford, Histon, Impington, 
and Trumpington. l 


Chatham.—The Kent Electric Power Syndicate (which 
has its chief office at Chatham) has become the purchaser of the 
Chatham undertaking of the Chatham and Rochester Electric 
Lighting Co., at the price of £62,791. The company has not done 
badly over this transaccion, as some time ago the local anthorities 
could have bought up tbe undertaking at a very much lower figure 


something under £30,000. The purchase was carried out by 
arbitration. 


Clacton.—The U.D.C. has decided to apply for ganotion 
to borrow £15,225 for an electric lighting scheme. 


Cowpen.—The offer of the Cowpen Coal Co. to light 
the rows at Isabella Pit and the A. Pit by electricity has Ben 
accepted by the D.C. 
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Dewsbury.—The Corporation electricity works, which 
have already cost nearly £40,000, are to be extended at an expendi- 
ture of about £10,000. The number of units supplied for the year 
ending March.31st, 1901, was 238,066, and at the end of March the 
number of consumers was 240, and the number of lamps connected 
equivalent to 18,000 8-c.P. lamps. The present extension is rendered 
necessary to meet the demands of the Britieh Electric Traction 
Oo, who have agreed to take energy from the Corporation 
for their electric cars. It is confidently anticipated that when the 
cars begin to run, the works will yield a substantial surplus. 


Dingwall.—The T.C. has resolved to give Major Blunt 
power to supply electricity in Dingwall at 6d. per unit maximum 
price, with a discount of 20 per cent. to the Council; the terms to 
be revised every 10 years, and option to purchase at the end of 25 
and 42 years to be given to the town. | 


Dover.—The T.C. is recommended to promote a Bill in 
Parliament for the purpose of obtaining powers to supply electricity 
to outside authorities, to accept a transfer of an E.L. undertaking 
in an adjoining district, and to raise money to purchase the under- 
taking of the Dover Electricity Supply Co., Ltd. 


Edinburgh.— The system of distribution of electricity in 
Edinburgh is by a network of mains, of which there are at present 
something like 150 miles laid, and the mileage is constantly in- 
creasing. The electrical department under Mr. Newington, the 
resident engineer, has now mapped out the city into a number of 
districte—from 20 to 30 in all—and is arranging for fuses being 
placed in the distributing network at points midway between the 
feeding centres, so that in the event of a fault occurring the fuses 
round the faulty place will automatically disconnect this section, 
and the supply of the rest of the city will not be interfered with. 
There will be something like 70 of these fuses, which are to be 
placed in pillar boxes standing about 4 ft. above the edge of the 
pavement. 


Elland.—The Greetland U. D. C. has applied to the U. D. C. 
of Elland as to the terms on which the latter will supply electricity 
for the purpose of lighting the district. 


Falmouth.—The T.C. has approved an agreement with 
Messrs. Crompton & Co. with a view to the immediate introduction of 
the electric light into the borough. The company is to deposit £200; 
to pay all coste of the prov. order, whether it 18 granted or not; to 
provide a refuse destructor and dispose of all refuse; while the 
Corporation will receive £50 a year rent, and be at liberty to buy 
the works at the end of eight years. 


Hornsey.—At the monthly meeting of the U.D.C. last 
week, members had before them the report of their engineer, Mr. 
E. J. Lovegrove, on their supplemental :cheme for electric lighting. 
This report embodied tiyures which showed that capital commit- 
ments up-to-date exceeded the amount of the loan sanctioned by 
the L.G.B.—£73,500—by £8,462 1s. 3d., the total sum spent having 
been £81,962 1s. 3d. The amount of the loan for which it would 
be necessary to make application, was summarised thus:— 


Excess of commitments over sanctioned amount to date £8,462 0 0 
Extension of mains (schedule A) 50 ds és 463 0 0 

» » „ (schedule B") .. i s .. 1,675 0 0 
Wiring and furniture và 2 ee Ps WE és 600 0 0 
Engineering fees and contingencies .. ond ws [o 600 0 0 


£16,000 0 0 


The efforts made by the Committee to obtain customers have 
resulted in 7,469 30-watt lamps being installed on premises already 
wired and connected with the mains. 


Huddersfield.—The supply of electricity for lighting 
and power at Huddersfield shows substantial progress for the past 
year; 131 consumers have been connected, with 12,124 8-c.P. 
lamps, making the total number of consumers 1,653, with lamps 
equal to 110,617 8-c.P. It is stated that there are more lamps fixed 
in Hudderstield per head of the population than in any other town 
in Great Britain, excepting healtn resorts. The department had a 
gross profit last year of £10,851, and after paying interest and pro- 
viding for the repayment of capital, the net balance of £2,561 was 
placed to the reserve. The following figures are of interest :— 
Average price obtained per unit, 3 80d.; capital expended, £154,357; 
total number of 8-c.P. lamps connected, 100,734; capital expended 
per lamp connected, £1:53. Owing to the large area of the 
borough and its scattered population, it would not be surprising to 
ios the capital outlay much greater than in more densely populated 
owns. 

The Mayor of Huddersfield for the ensuing year is Alderman F. 
Calvert, who has been chairman of the Electricity Committee since 
its formation, and much of the success of the department is due 


to his energy and ability. 


Ingleton.—The Electric Light and Power Co., Ltd., 
is applying for Parliamentary powers not only to light Ingleton 
(Yorks) and neighbouring villages, but also to construct tramways. 
The company has contracted to supply the lighting of the town 
under its license, and now it seeks for further powers. 


Keighley.—During October the Corporation sold 12,910 
units of electricity, thia being an increase of 6,647 units on the 
corresponding month of last year. From July Ist to October 31st, 
the sale amounted to 36,177 units, showing an increase of 24,177 
units on the corresponding four months of 1901. Compared with 
the corresponding month last year the gas made by the Corporation 
during last October showed a decrease of 2,008,000 cub. ft., and the 
maanfacture from July 1st to October 31st this year showed a decrease 
over the corresponding four months of 1901 of 1,925,000 cub. ft. 


Kildare.—The L.G.B. bas disapproved of the electric 
lighting scheme for Kildare. The scheme provided for an installa- 
tion of Crossley’s new patent engines. The L. G. B., however, 
vetoed it as experimental, in the absence of duplicate appliances, 
and on account of the cost, which would amount to 1s. in the £. 


Knutsford.—The D.C. has decided to apply to the 


B. of T. for an extension of time in connection with the electric 
lighting order. 


Laneashire.— The Lancashire Electric Power Co. has 
submitted to, Whitworth U.D.C. a scheme for the eupply of electricity 
to the district. It is proposed to take as the first line of route for the 
mains the following places:— Swinton, Radcliffe, Ramsbottom, 
through Rawtenstall, along the Rossendale Valley to Bacup, with a 
branch to Haslingden. Two return routes are proposed: one 
through Bacup, Whitworth, Milnrow, Crompton, Royton, Chadder- 
ton, Failsworth and Gorton, and the other vid Tiverton, West- 
houton, and Worsley. Provided the consent of the local authorities 
is secured, these routes will be adopted, and energy will be supplied 
in balk at a cheap rate. 


Limerick.—The contracts for the Corporation’s electric 
lighting scheme were given to a local tenderer, Mr. Dillon, on the 
score that he was a Limerick map. It is now stated that the real 
contractors are a German company. As the tender in question was 
not the lowest, the situation is rather embarrassing for the Council. 


Linthwaite.—The U.D.C. has agreed to the application 
of the Corporation of Huddersfield for a prov. order to supply elec- ` 
tricity within the district. 


Liverpool.—Mr. S. Higginbottom, M.P., has been 
appointed chairman of the Electric Power and Lighting Committee 
for the present municipal year. 


Llantrisant.— The rural sanitary authority has notified 
its intention of applying to the B. of T. for powers for electric 
lighting purposes. 

London.—GREENWICH.—The Borough Council on Nov. 
12th decided to inform the London County Council that it was in 
favour of an application being made to Parliament to have the 
Metropolitan Borough Councils empowered to wire and fit con- 
sumere' premises for electric light. Several members protested that 
this was going rather too far in municipal trading. 


Luton.—The T.C. has received the sanction of the 
L.G.B. for the borrowing of £5,000 for electric light extensions. 


Manchester,.—4A bad short took place in Great Jackson 
Street, Manchester, on Thursday last week. The heat generated 
was so intense as to crack the paving stones, and smoke escaped 
through the flags. The fire brigade was powerless to do anything more 
than prevent the heat from setting fire to the adjoining premises. 
Information was, however, sent to the electricity officials, and the 
particular section of the main was cut out. During the progress of 
the operations one of the firemen had a very narrow escape from 
being asphyxiated ; he was in a cellar iuto which a good deal of the 
smoke and fumes from the fused main found their way. When he 
was called into the fresh air again he suddenly collapsed (rom the 
effect of the gases. Artificial respiration was employed, and after 
more than half an hour's work he regained consciousness. 

Councillor Howarth was elected chairman in succession to Dr. 
Biehop, and Councillor Hesketh was re-elected deputy-chairman. 

The resignation of Dr. Bishop as Cbairman of the Electricity 
Committee has been accepted and his successor appointed. The 
matter has formed the subject of considerable discussion in the 
local press, and the Doctor's career has been described as 
“ meteoric,” &c. 


Mexborough.—Owing to the existing plant at the elec- 
tricity works being taxed to its utmost capacity, the U.D.C. has 
decided to apply to the L.G.B. for a further loan of £2,500 to meet 
the cost of extensions. 


Monmouth,—The T.C. has resolved to undertake to wire 
the houses of new customers with Corporation labour, and on easy 
conditions. 


Mysore.—The question of generating electric power for 
industrial purposes from the power obtainable from the water 
passing through the irrigation sluice of the Marikanave reservoir is 
still engaging the attention of Government.— Indian Engineering. 


Newport (Mon.).—The total amounts expended by the 
Corporation on electrical undertakings up to the end of October, 
have just been returned as follows: On electric lighting, £101,707 ; 
tramways, £72,892; power station, £61,202, 


Northampton.—The local Electric Light and Power Co. 
has decided to reduce the price of electricity for lighting purposes 
from 64d. and 34d. per unit to 6d. and 3d., at the New Year. 


Penrith.—The U.D.C. on November 13th decided to 


adopt an electric lighting scheme, providing that a reasonable 
demand is forthcoming. 


Plymouth.—The return of income and expenditure 
during the year 1901-2 shows receipts £13,323 and expenditure 
£8,487, leaving a gross profit of £4,835. The cost per unit sold 
last year was 2°19d. per unit, exclusive of capital charges. A 
member of the T.C., criticising these figures, pointed out that there 
was due to the bankers £45,352 on which no sinking fund had been 
paid. That expenditure had been spread over some years, and the 
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sinking fund would amount to £700 a year. Making allowance for This is an increase of 100,000 units, and is due to the extension of 
this charge, and for another item of £250, he argued that instead of the tramways from Gee Cross to Bredbury. 


there being a net profit of £349 on the year’s worki:g there was , : 
really a deficit of over £600. Moreover, no provision had been Auckland (N.7.).—The electric tramways system was 


made for depreciation or renewal. These statements were not expected to be ready for inauguration by about the middle of 
refuted at the meeting of tbe Council. November. 


_. Port Elizabeth (S. A.).— According to the B. and S.A. Barton.—The syndicate which is proposing to construct 
Export Gazette, the T.C. has obtained the consent of the ratepayers an electric tramway from Barton-on-Irwell, near Eccles, to Cheadle, 
to set up an electric light installation at an expenditure of £100,000. in Cheshire, vid Flixton, Sale, and Northenden, has issued the 

The estimated cost of the installation is put at £60,000, the balance requisite Parliamentary notices. 


being intended for future extensions and modifications. Bath.—The company was to commence work on the 

Prestwich,— The U.D.C. on November 18th approved electric tramways on Monday, by laying lines from Cornwall 
of the recommendation of the E.L. and Tramways Committee that Buildings to the Old Bridge, which is part of the route of the old 
the Clerk should apply for a prov. order to amend the Prestwich horse tramways. i 


9 hl and, to-enabie: eue Council to transter Jic o Salford Beckenham.—The following additional particulars have 
eee been made known with regard to the proposed extension of the 
Rawdon. — The l'. D. C. on November 12th received Beckenham tramways and the arrangement come to between the 
from Messrs. Le Maire & Parker, engineers, of Lecds, an intima- Beckenham U.D.C. and the B.E.T. Co. The tramway complete, 


tion of their intention to apply fora prov. order to supply elec- including the track and electrical equipment, is to cort £20,000, the 
tricity in the district. It was decided to support the application, car shed £2,800, the power station £9,000, and cars £4.200, being a 
which also relates to the provision of electric tramways. total of £36,000. The agreement sets out that the B. E T. Co. will 


: themselves provide and pay for the cars, costing £4,700, as well as 
Ryde.—The E.L. Committee has reported that the I.W. the interest and sinking fund on the various works constituting the 


Electric Light and Power Co. has submitted a site for the electricity tramway, coating £22,800. On all expenditure exceeding this sum 
works, which the committee cannot recommend for the approval of the company will pay increased interest and sinking fund on the 
the Council. basis of the agreement. The power station, costing £9,000, will be 

Saltord.—Mr. C. H. Wordingham, M.I.C.E., has been constructed at the cost of the U.D.C., who will recoup themselves 
appointed by the Board of Trade to act as electric inspector under 8 dede d of pront oy selling current to the company as pro- 
the Salford Electric Lighting Order. TAS ik PEES ESEN 


Scunthorpe.—The U.D.C. is applying for a prov. order. Bournemouth.—A resolution bas been formally passed 


- : . : . by the Council confirming and adopting the terms of agreement for 
Sheffield, The r apidly increasing demand for electricity the purchase of the undertaking ot the Poole and District Electric 
for industrial purposes is shown by the numerous applications which 


E 3 Traction Co., Ltd., as submitted to the Council in committee. 
the Corporation is receiving for the supply of energy for power 


purposes. Among the more recent are requests from the well- Buenos Ayres.— The Finuncial News says that Buenos 
known firm of Chas. Cammell & Co. for 260 E. H. P. immediately, and Ayres is shortly to have an electrical omnibus service. That was 
from Messrs. W. Jessop & Sons, Ltd., for 250 k. H. p. at once, and a said of London many years ago. And now? 

further 25) r.H.P. later. 


Sidmouth.—The U. D.C. has decided to apply for a prov. Chatliam.—4A fourth death has resulted from the electric 
order for electric lighting, and to advertise for tenders for leasing cat accident which occurred on October 30th. 
the order when obtained. On Tuesday the inquest was resumed. Mr. Drakeford, traffic 


: : . 1 superintendent of the company, stated that strict regulations 
Spain.—La Compania Industria Electrica de Barcelona were laid down that no car was to descend Westcourt Hill 


bas secured a contract for the establishment and equipment of a without a pilot. One driver had been discharged for disobeying 
central station for the electric lighting of the little towns of this regulation. Witness was frequently at the top of the hill, 
Brozas Garrovillas and Navas (province of Caceres). The station and he saw that the cars were accompanied by pilots. He 
will comprise two 84-H.P. Crossley gas engines, using Dowson pro- had never had any fault to find with the driving of Pearce, 
ducer gas, and two three-phase alternators, developing 55 EW. the driver of the car, and he had never seen any difficulty 
each at a pressure of 5,000 volts. in taking a car down the hill. Mr. Bate-Jones, the yard foreman in 


Tiverton. — The borough engineer, Mr. J. Siddalls, ae eire 15 ani that sar day 79 5 hs 
recommends the T.C. that the E.L. installation it ae proposed to Wheel, The driver maa given anstlies a, and the car 
Sede: ae pais din eoa E joana 1 8 iic reported upon was tested by the trafüc superintendent, the chief 


i i ill. i the 
should provide for a minimum of 2,000 8-c.P. lamps, which would 5 . 8 3 
probably have to be increased in 10 or 15 years, to a maximum of When be returned to the station the flats were taken 


6,000. He estimates the initial cost of the installation at £8,900, out of the wheel. One slight flat was left, bot that 
the annual working expenses at £1,100, and the annual receipts at was not detrimental to tke running of the BEES He ale 


£1,200. The T.C. has decided before coming to any decision to placed new cast-iron shoes on the hand- brake, and afterwards took 
solicit offers from private firms for taking over the pror order a trial trip, and found everything in proper working order. The 
Weston-super-Mare.—The U.D.C. on Friday decided car did not go out again until the next morning. Mr. William 


to ask the local electric light company to quote terms for the supply Jensen, the company’s resident engineer and manager, said the 
of electricity for the motive power at the new sewage works. accident was partly caused by the greasy raila and partly because 
; the car got away too quickly from the top. It was left to the pilot 

Weymouth.—At a meeting of ratepay 8 last week, a to decide whether the rails should be sanded. No drivers were 
resolution was carried objecting to a municipal electricity supply appointed unless it was found that they were perfectly capable of 


Glasgow. — The arrangements made by the tramway knew how to reverse the current. The inquiry was adjourned until 
department for the supply of electricity from the Coplawhill sub- 26th inst. - 


station to the lighting department are now complete, and in i ; ls 
working order. The present demand is for about 800 KW., but it Coventry.—The T.C. has referred to committee pM 
«pected that this will shortly be more than doubled of the Coventry and District Electric Tramways Co. to exten 
eres y ` tramways to Earlsdon, a growing portion of the ‘city, and through 
parts of the borough. 


Dewsbury.—The trouble between the Dewsbury Cor- 
poration and the British Electric Traction Co. in regard to the 
ELECTRIC TRACTION NOTES. curve at an awkward corner, which has caused the suspension of 
operations for many months, has now been satisfactorily arran 


horiti f Altrinch and the work will be resumed at once. 

Altrincham, — The local authorities o trincham, , , 
Bucklow (rural), and Ashton-on-Mersey, have decided to apply fora Dudley —On Saturday an electric car from eae 
separate prov. order for the construction of so much of the intended descending the somewhat steep gradient in High Btreet, Rn : 
Manchester to Altrincham tramway as will pass through their dis- the points and crashed into the front of a big drapery warehou : 
tricts. Sale has already come to terms with the British Electric Three ladies who were leaving the shop at the moment had narro 
Traction Co. The Ashton-on-Mersey District Council, at its last escapes. 


meeting, expressed regret siam A oe 5 that Edinburgh.—The Lord Provost's Committee of the 
no scheme would be acceptable which did not provide “iroughcom- TO, will oppose the eal of the Drake & Gorham Electric 
munication pre 5 =i 5 UE lines ^ Power and "Traction P Ploneer) Syndicate to introduce electric 
are constructed, however, through comm wi a mere ; 7 5 rminus an 
matter of arrangement. The Manchester Corporation which, it is traction between the Corporation’s tramways at Joppa te 


i ic tramways 
understood, will seek to control this traffic, has not, as yet, taken 8 also in regard to the proposed electric 
any public action. "E 
iu ; France.—The tramways between Bayonne, Biarritz and 
Ashton-under-Lyne,—The T.C. has informed the Old- Marrac are about to be converted into electrical lines, on the over 
ham, Ashton, and Hyde Electric Tramway Co., Ltd., that it is head conductor system. The power station will be located at Allées 
prepared to supply current to the extent of 850,000 unite per year. Paulmy, and will comprise three 400-H.P. engines and dynamo. 
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Bradford.— The Bradford authorities have done away 
with the unlimited crowding of the inside of cars, and have in- 
structed their conductors to allow standing inside only in wet 
weather. 


Germany.—The Síandard's Berlin correspondent says 
that the Society for the Study of Rapid Electric Railways has con- 
cluded its experiments on the military line between Marienfeld and 
Zossen for this year. On the last day the electric locomotive had a 
whole passenger train, consisting of 11 coaches, and weighing 
altogether 154,000 kilogrammes, attached to it, in order to test its 
starting capacity. The result is said to have been most satisfactory. 
A further trial was made with the special express train cars of the 
two leading electrical companies in Berlin. Three of these cars, 
weighing altogether 98,870 kilogrammes, were attached to the 
electric locomotive, and a speed was attained of about 125 kilometres 
an hour. 


Glasgow.—It is expected that the extension of the tram- 
ways from Shieldhall to Renfrew will be open for traffic on 
Saturday next. The line to Bishopbriggs is now nearing com- 
pletion, and when it is finished nothing further will be done with 
extensions until the early spring, when the connection to 
Cambuslang and from Crookston tə Paisley will be proceeded with. 


Hastings.— Mr. W. M. Murphy intends to promote a 
Bill to enable him to construct electric tramways on the front line 
of Hastings and St. Leonards to Bilverhill. 


Hove.—At an adjourned special meeting of the T.C. 
ou 17th inst. the tramways scheme was further adjourned fora 
fortnight, with a view to an arrangement being come to with the 
B.E T. Co. - 


Hudderstield.—During the municipal year just closed, 
the operations in the Corporation tramways department have been 
extensive. Track equal to 13 miles of single line has been laid, in- 
cluding 18 miles of single track to Honley, a township outside the 
borough. The whole of the permanent way is now electrically 
equipped, about 174 miles having been converted during the year. 
The station plant has been considerably extended by the erection 
of an additional engine of 1,300 H.P. and generator of 650 xw. 
The boiler plant has been increased by a 650 H. P. boiler, and an 
additional economiser and superheater has been installed, whereby 
the horse-power at the station bas been doubled. The tramways 
department has been re-organised throughout. All the steam 
rolling-stock has been dispensed with, with the exception of four of 
the best engines, which will be used for dealing with the snow in 
winter time. The number of units generated during the year 
amounted to 1,518,690, at an average generation cost of 337d. per 
unit. The total traffic receipts amounted to £50,893 18s. 5d., an 
increase of £7,478 18s. 1d. upon last year. The number of 
passengers carried was 8,057.855. The average receipts per mile for 
the year were—steam 10°26d., electric 12:38d. Workmen’s return 
tickets at cheap rates had been introduced. The financial position 
of the department showed a decided improvement during the 12 
months, notwithstanding the fact that so many of the routes had 
been closed for reconstruction, and that there was a shortage of 
rolling stock. In spite of all these drawbacks, and the exceptionally 
bad summer, the balance sheet for the past six months shows a 
surplus of £166, or “07d. per car-mile. 

The tender of the British Electric Car Co. at £583 has been 
accepted for a motor-driven tower wagon for the carriage of coal. 
It was also decided to make an application to the Board of Trade 
for a prov. order for power to extend the tramways in five roads in 
the borough; and it was also agreed to double the line in New 
Street and Buxton Road in the main thoroughfares. 


Isle of Man.—The registration of the new Manx Elec- 
tric Railway Co., Ltd., was carried through last week. The capital 
of the company is £250,000, divided into 25,000 preference shares 
of £5 each, and 25,000 ordinary shares of £5each. The preference 
shares will carry a cumulative dividend of 54 per cent. on the 
amount paid up. The conveyance of the properties will be made 
direct to the new company. | 


Italy.—The Minister of Public Works has handed to 
the Superior Council of Italian Raiiways a plan for the transforma- 
tion of the Giovian railways into electrically-worked lines. It has 
been decided to construct an eleciric railway through the valley of 
the Brembana, Italy. The Banca Mutua Popolare of Bergamo is 
interested. The construction of an electric railway from Verona to 
Riva di Trento has, at the instigation of the Chamber of Commerce 
of Verona and different local authorities, also been decided upon. 


Keighley.—On the same day that notices were posted in 
connection with the Mid-Yorkshire Electric Tramways scheme, 
which embraces the length of road between Shipley and Keighley, 
the Keighley Corporation met and decided to take steps forth- 
With to obtain & prov. order to construct tramways from the centre 
of the town to the borough boundary at Stockbridge, a distance of 
about a mile. 


Lancaster.—Trials of the new electric tramways have 
taken place this week. Owing to the power station not being ready, 
Mr. Tester, the engineer, has had to rely upon current from the 
electric light station to drive the trial cars. It will be Christmas 
aeri the cars are running regularly on the Scotforth and Park 

u 


Leeds, —The Tramways Committee has decided that con- 
ductors shall allow eight extra passengers to stand inside when the 
weather is “inclement.” 


Leicester.—Tlie Tramways Committee has resolved that 
the electric cars shall be double deckers and carry 52 passengers 
each. The Committee is experimenting with a number of “dry 
seats." There will be 23 miles of route and 43 miles of track, 
the majority of the routes having double tracks. In the case 
of double track, the Committee has decided on centre poles, and 
it offered prizes to the students at the Leicester School of Art 
for the best suggestions as to artistic poles combining strength as 
well, with the result that a design has been chosen, which several 
firms tendering for their supply characterised as the most beautiful 
they have seen. 


Liverpool.—An important step towards completing the 
arrangements by which & goods service will be established on the 
tramways of South Lancashire, and between those tramways and 
the dock side at Liverpool, has just been taken. On Monday after- 
noon a deputation from the Tramways Committee of the Liverpool 
City Council, consisting of Alderman Chas. Petrie, the newly-elected 
chairman; Alderman F. Smith, deputy chairman; Councillor E. L. 
Lloyd, chairman of the Finance and Traffic Sub-committee; Mr. 
S. W. Higginbottom, C. C., M. P.; Mr. C. R. Bellamy, manager of 
the Liverpool tramways; and Mr. E. R. Pickmere, town clerk, 
waited upon the Traffic Committee of the Mersey Docks and 
Harbour Board, who control the Liverpool docks and quays. The 
deputation submitted a scheme for the carriage of goods over the 
Liverpool tramways, the aim being to establish through communi- 
cation by tramways between the Liverpool docks and the manufac- 
turing towns in the south of Lancashire. The Traffic Committee 
viewed the project favourably, and it was decided that further par- 
ticulars of the requirements and proposed method of working should 
be obtained by both of the authorities, and that these should be 
considered with a complete scheme when ready. 

At the first meeting of the Tramways Committee for the 
municipal year Alderman Charles Petrie was appointed as chair- 
man of the Committee, and Alderman F. Smith as deputy chair- 
man. Councillor E. L. Lloyd was re-appointed chairman of the 
Finance and Traffic Sub-Committee. 


Maidstone.— There was considerable opposition on 
Tuesday at the inquiry held by the Light Railway Commissioners 
into the application of the T.C. for a prov. order authorising the 
construction of electric tramways in the town. In support of the 
application the Corporation presented petitions from towns- 
people and the residents of Barmiug, Wateringbury and Teston, 
the signatories from the three latter places praying for an extension 
of the tramway to those villages. The opposition came from some 
of the largest ratepayers, and the South-Eastern Railway Co. 


Newcastle-on-Tyne.—At the meeting of the Tramways 
Committee on 13th inst. the city engineer presented a report on the 
lowering of certain roads, which would enable the largest double- 
deck cars to be run on all sections, whereas at present, on par- 
ticular routes, only single-deck ones could be utilised. It was 
decided to lower the road at Elswick Colliery Bridge at a cost of 
about £3,000, and at Walker Road Bridge at a cost of about £1,500. 
Other two roads, viz, Welbeck Road and Victoria Street, also 
required lowering, but these are out of the city boundary, and it was 
decided to enter into negotiation with the authorities con- 
cerned. Tenders were received for the erection of a large new 
engine of 3,000 H.P. in the present power sheds to work the exten- 
sions of the tramways, and the tender of Messrs. Victor Coates 
and Co., of Belfast, was ac:epted for £13,200. The highest tender 
was said to be £23,784. The tender of Messrs. Russell & Co. for the 
supply of poles for overhead equipment for the extensions was 
accepted for £7,131, which was said to be 15 per cent. lower than 
the cost of the other poles in the city. In reply to a question, it 
was stated that the total expenditure on the trams up to date was 
£700,000, while the estimate was £614,000. 


North-Eastern Railway.—Ten miles of the North- 
Eastern Railway Co.’s main line northward from York are to be 
fitted with electrically-controlled normal danger automatic block 
signals by the Hall Signal Co., of New York, U.S.A. 


Nottingham,.— Messrs. Ashwell & Tutin are applying for 
powers to construct electric tramways in the district. 


Oldham.—A joint meeting has been held between the 
Tramways and Electricity Committees of the Oldham Corporation 
and the D.C.’s of Royton and Crompton upon the tramway question. 
The meeting was strictly private, but an opinion is prevalent that 
tbe Oldbam Corporation willbe asked to construct and work the 
tramways in these townships, which are in the Parliamentary 
borough, if suitable terms can be arranged. 

On Friday last Major Druitt made a B. of T. inspection of the 
Featherstall Road section of the Corporation electrical tramways, 
There only remains the short length along Union Street West to be 
completed and inspected, and then the whole of the present scheme 
will be finished. 


Preston.—The Tramways Committee of the Preston 
Corporation is considering the appointment of an electrical engi- 
neer for the borough. As soon as the position has been filled (which 
will be at the meeting of the Council in December), work upon the 
borough electric tramway system will be actively undertaken. The 
construction of the new generating station will first be proceeded 
with, and it is expected the electrical equipment will be complete 
when the time arrives for taking over the horse tramlines from the 


present lessees. 
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Railway Traction.—The Great Eastern Railway Co. is 


to seek powers this session to work its linea by electricity. 


Redruth—Camborne.—The electric tram service was 
opened last Friday week. Cars conveyed a large number of guests 
to the generating station at Carn Brea, where an explanation of the 
works was giveu by Mr. J. C. Whigham, a director, who said he was 
looking forward to the time when electricity would be used as a 
means of power in the Cornish mines. Mrs. Beauchamp opened the 
station by turning on the lighting current to Camborne. 


Ripen.—After interviewing the representatives of tlie 
Electric Power and Traction Co., the T.C. has decided to defer the 
question of providing electric tramways in the city until next 
spring, as the compauy has not had time to prepare particulars for 
applying for a prov. order this month. The scheme is generally 
en of by the Council, and a plan of the route is being pre- 
pared. 


Salford.—On Friday the Council adopted a number of 


. proposals drawn up by the Tramways Committee for the electric 


tramways extensions. Salford will work the tramways in the 
Prestwich and Whitefield districts. The agreements with the two 
authorities were reviewed in the account of the proposals and 
improvements with regard to direct communication between the dis- 
tricts were selected. It was decided that there should be an appli- 
cation for compulsory powers for the purposes in view. 


Sunderland,—At the meeting of the Tramways Com- 
mittee on the 13th inst. Councillor Summerbell was elected chair- 
man, and in returning thanks for his re-election made a comparison 
of the traffic in the past seven months of this year and the corre- 
sponding period of last year. This showed that from April 1st this 
year to October 31st the mileage covered was 756,424 as against 
683,999 miles for the corresponding period of last year. The 


passengers carried were 8,784,193 as against 8,275,023 last year, an 


increase of 509,175. Then in the seven months referred to in 1901 the 
receipts were £34,481, and in 1902 £37,285, an increase of £7,803. 
This result he regarded as extremely satisfactory, especially having 
regard to the most unsatisfactory weather that bad been experi- 
enced during tbe summer, at a time when the seaside traffic should 
have been very heavy. The general traffic had been, however, 
most regular. He thought that at the end of March, when the year 


ended, there would be a highly pleasing financial return. It was 


reported that the line to Fulwell was nearing completion. 


Torquay.—A plebiscite has been taken on the tramways 
question, and as a large majority of votes were given in favour of 


negotiations being opened with a company, the municipal scheme 
has been dropped. 


Willenhall.—The B. E. T. Co. has ceased for the pre- 
sent to run cars on the line between the Old Bank and the Board 
Schools on the Walsall Road. The reason is that the number of 
passengers who used the cars did not warrant the company in con- 
tinuing to runthem daily. The service may, however, be resumed 
when a through passage can be made to Darlaston, and meanwhile 
the cars will run on Saturdays only. - 


Yarmouth,—It has been ruled that two-thirds of the 
Council should have been present, and should have voted at the 
statutory meeting held last week to decide as to a £45,000 extension 
of the electric tramways. The proposal received 28 votes, and the 
minority wrecked the scheme by refusing to vote in the negative. 


TELEGRAPH AND TELEPHONE NOTES. 


American Pacitic Cable.—A Standard dispatch from 
Washington says that the Attorney-General has summoned the 
officers of the Corporation who are planning the Pacific cable to a 
Conference. They have not accepted the stipulations fur an 
American landing imposed by the President, but are a-tively pro- 
ceeding, nevertheless, both towards lay iug the cable and entering 
into obligations which violate the President's conditions for an 
independent cable to Asia. They are proposing to connect with the 
British cable at Honolulu, thus lessening for it the risks arising 
from the unprecedented length of line between Fanning Island 
and Victoria. 


Brighton Telephones,—The T.C. last week rejected, 
by 36 to 12 voter, a suggestion that the proposed municipal tele- 
phone service should be abandoned, and negotiations entered into 
with the National Telephone Co. 


Italian Telephones.— The new trunk line between 
Rome and the principal cities of northern Italy has just ben 
completed, and the trials are at present being carried on. The 
towns of Torino, Milan and Genoa are now connected directly 


with the Italian capital. The new line will be inaugurated 
towards the.end of December or the beginning of January. 
Besides giving communication to the north of Italy, connections 
are now established with many important towns between Rome 
and the north. The line passes through Pisa where it is divided 
into three sections, one going to (ienoa, a second to Torina, and the 
third to Milan. 


Leicester Telephones.—The Telephone Committee has 
decided not to recommend the Council to establish a municipal 
telephone system. 


Netherlands Government Cable.— The Finanrial Times 
says that two cable laying steamers, recently launched, and, now 
completing on the Tyne, are about to undertake an important 
international work. The two vessels are being built for the Eastern 
Extension Telegraph Co., which has contracted to lay and supply on 
behalf of the Netherlands Government a telegraph cable between 
the island of Borneo and the island of Celebes. The steamers now 
constructing are to be entrusted with the work of laying the cable, 


The Piscicelli Postal System.—It is reported from 
Rome that Signor Galimberti has made definite measures for con- 
ducting experiments with the electric postal system in Italy 
simultaneously with those of Great Britain. The Transvaal is said 
to have invited Signor Piscicelli to proceed there personally and 
superintend the installation of an experimental plant. 


Swansea Telephones. — The Corporation Telephones 
Committee last week further considered the telephone scheme in 
reference to the Tunbridge Wells decision, and it was agreed that 
Mr. Hopkins, who had acted as consulting engineer for the Corpora- 
tion scheme, should be again called before a meeting of the whole 
Council for the purpose of answering any points which had been 
recently raised in connection with the Swansea scheme. The com- 


mittee also appointed Mr. Mackie, of Guernsey, as manager of the 
undertaking. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED REPAIRED, 

Latakia-Cyprus .. ae i» oe - .. June 20, 1699 .. 
Communication with Carthagena and Barran- 

quilla (Columbia). ‘ is s .. Dec. 8, 1900 .. Vs 
Trinidad-Demerara No, 1 ee eo ee Aug. 27, 1901 ee te 
Trinicad-Demernra No. 2 yis P .. Nov. 1, 1902 .. 
Dominica-Martinique .. -— T P .. May 8, 1902 
Dominica-Guadeloupe.. i5 "e " .. Nov. 4,1902. .. 
Bt. Lucia-Martinique .. "m .. May 8, 1802. T 
Guadeloupe-Martinique T vj s .. May9,1902  .. T 
Santa Cruz de Teneriffe to Tejita de Teneriffe July 4, 102 .. 
Puerto Plata-Martinique  .. - - .. July 10, 1902 
Guantanamo-Mole St. Nichola ee x .. Àug. 4, 142 
Cayenne-Pinheiro ee ee ee ee oe Aug. 13, 1902 ee ee 
Bt. Lucia-St. Vincent. T T .. Sept. 19, 1902 .. T 
Reissi-Issa un 


ee os oe ee oe Oct. 22, 1903 ee 
Reissi-Yemani .. M T pu are .. Oct, 22, 1902 <a 
Marseilles-Barcelona .. xx S4 uM .. Nov. 8, 1902 "T 
Cadiz-Teneritfe ..  .. * P es .. Nov. 8, 1902 
LANDLINES !— 


Route tía Hanekin on Persian airg A " .. Feb. 24, 1900 T 
Communication with Tientsin and aku vía 


Helampo ws "T we 858 .. July 18, 1900 T 
Communication with Maranham .. .. Sept. 19, 1902 .. 


Wireless Telegraphy.—The Under-Secretary of State 
for Posts and Telegraphs of France bas appointed a commission for 
the purpose of studying the practical application of wireless tele- 
graphy. The commission is constituted as follows :— President, M. 
Berard, Under-Secretary of State for Posts and Telegraphs; membere, 
Messicurs Bordelongue, Cousin, Chapsal, Salomon, Sins, Estannié, 
Larose ; on behalf of the Ministry of Foreign Affaire, M. de Cazotte; 
for the Ministry of the Colonies, Messieurs Bouteville and 
Commandant Houdaille; for the Ministry of War, Colonel Poline, 
Commandant Boulanger and Captain Becq ; for the Ministry of the 
Interior, M. Bruman ; fur the Ministry of Marine, the Captain of tbe 
Adiyard and the Captain of the frigate Favereau ; for the Ministry 
of Public Works, Messieurs Ribiére and Blondel; secretaries, 
Messieurs Verlére and Puulaine. The first meeting of the com- 
mission took place on Monday, November 10th, at the Ministry of 
Posts and Telegraphs, 101, Rue de Grenelle, under the presidency 
of the Under-Secretary of State. Later, M. Trouillot, Minister of 
Commerce and M. Bé ard, Under-Secretary of State for P.sts and 
Telegraphe, accompanied by their Chefs de Cabinet, M. Cbapsa 
and M. Salomon; and also by M. Bordelongue, director 
of the electrical department of the Ministry, aud M. Delihet, 
lieutenant in the Navy, attached to the headquarters staff of the 
Ministry of Marine, paid a visit to the French Society for Wireless 
Telegraphy in tl.e Piace Madeleine, where they were received by 
the President of the Administrative Council. Prof. Brenly 
furnished them with the most precise and detailed information 
upon wireless telegraphy aud the new apparatus of which he is the 
inventor. After visiting the electric installations of the Bociety, 
the Ministers witnessed some experimental demonstrations dor 
the Branly-Popp inventions, notably with the doli at 
messages between receiving and transmitting stations. ý 
experiments were highly successfal, and M. Trouillot warmly pal 
gratulated Prof. Brauly and his collaboratore, Tne French und 
proposals for 1903 include a sum of 2,073,355 fr. for the purge. b 
increasing and improving electric installations and lines v 
especial reference to the employ ment of multiple telegraph T 
ratus, the erection of new call offices, and the transformation OF * 
aerial system into a subterannean system. 
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A 50,000-VOLT ELECTRIC TRANSMISSION 
SYSTEM. 


Missourr RIVER POWER SYSTEM. 


ONE of the most important electric transmission systems of 
modern times is that of the Missouri River Power Co., 
which enjoys the 
distinction of being 
the system employ- 
ing the highest 
electrical pressure of 
any in commercial 
use to-day. Like 
so many of the 
famous American | 
electrical schemes, 
this has been put 
down to supply 
power principally 
for the mining in- 
dustries in the 
neighbourhood of a 
stream from which | 
the primary energy bo 
is drawn. The gene- 
rating station is 
situated beside the Missouri hier ab a spot about 
20 miles from. the town of Helene, Montana, where, by 
throwing a dam Some the river, a head of water of about 
30 ft. has been obtained. 'TNe^dam is 480 ft. in length, 
and it bas been erectéd in such & position that a low-lying 
valley just above has been emelosed, and forms an excellent 
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Fic. 1.— GENERAL View SuHowisa Missouur PowER HOUSE. 


occasioned by this, since the rushing stream in the canyon 
is never frost-bound. It is calculated that the available 
power of this hydraulic system will aggregate at least 
10,000 m.P. all the year round. A good idea of the 
rugged nature of the district will be gathered from the 
illustrations, which show the country to be of the class 
one instinctively associates with the mining history and 
romance of the 
North - Western 
States; the history 
of the neighbeur- 
hood is, in fact, 
altogether con- 
nected with its 
various mines, The 
district first became 
known to the out- 
side world as a spot. 


' posits. Since that 
time, gold mining. 
has fallen almost 
entirely away, 
although there are. 
still a few individual 
placer miners to 
be seen at work 
not more than one mile from the power house, The 
bulk of the power generated is transmitted to larger towns 
further distant, where the refining and smelting of copper 
ores forms practically the sole avocation of the residenta, and 


calls for the major portion of the power of the Missouri 
River Company. 


— 


- 
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Fig. 2.—DvrERIOR OF PowEE STATION SHOWING TEN 750-Kw. WESTINGHOUSE ALTERNATORS, 


storage reservoir some seven miles long by two to three miles 
wide in extent. From this lake, the water reaches the 
power house via Black Rock Canyon, which is about half-a- 
mile long, and from 400 ft. to 700 ft. wide. The power 
house is built alongside the dam at the mouth of this natural 
Waterway, in a small town known as Canyon Ferry. Although 
in the winter the water in'ithe lake freezes, no trouble is 


Although this power scheme has been spoken of as being 
recent, it is only in connection with the high pressure! used 
that this term may be applied, for it is some ten years since 
the first steps were taken towards the putting down of an 
electric power scheme at Canyon Ferry, though it is only 
since March of this year that the high pressure of 50,000 


volts has been used. The original scheme came into actual 
by 


- 
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Fic. 3.—ForEBAY AND GATES. 


being about four years ago, and turbine-driven 
electric plant of 4,000 horse-power was put 
down. This plant consisted of four direct- 
driven two-phase Westinghouse alternators, 
each of 750 KW. capacity, driven through 
flexible couplings by independent water- 
wheels. Two other independent seta were 

90 kw. Westinghouse exciters. The two- 
phase current was generated at a pressure of 

550 volts, and passed direct from the | 
machines into a bank of eight trans | 
formers of the Westinghouse oil-insulated . 
type, by which the pressure was raised to 
10,000 volts. At this high pressure the 
current was transmitted by overhead mains 

to sub-stations in the towns of Helena, 20 
miles distant, and East Helena, 14 miles 
distant. In the former place, the current 
was reduced to a pressure of 2,200 Volts, 
and was mainly used for the street arc light- 

ing and general incandescent lighting of 
private houses. The lighting of the city 
was undertaken by  direct-current series 
arc-lighting machines driven by  alternate-current 
induction motors. The street tramways of the 
town also received their power from the alternate- current 
supply, the direct current for this purpose being drawn 
from a pair of rotary converters. At East Helena 
the current consumption was more of a private nature, 
and the main customer was a large smelting firm 
which used induction motors for power purposes in the 
works, and incandescent light supplied from the same source 
for lighting the works, In addition to the transmission lines 
going direct to these towns, there..was a third, which was 
installed for the purpose of supplying power to a large ore- 
concentrating plant situated some distance beyond East 
Helena. The overhead system at that time consisted of four 
seta of transmission lines, all carried, however, on one set of 
poles; two of these lines went to Helena, there being inde- 
pendent circuits run for the town lighting and for tramway 
work. 

As time went on, the demand for power for the rapidly 
growing ore-refining works of the neighbourhood neces: 
sitated a considerable increase in the capacity of the electric 
power system, and towards the end of the year 1900 work 
was commenced towards extending the generating station to 


accommodate plant having an output of 10,000 H.P., and 


also to extend the area of the supply. The additional 
generating plant put down consists of six 750-xw. Westing- 
house alternators, each coupled direct to a 45-in. horizontal 
turbine. The current produced by these machines is in the 


form of three-phase at a pressure of 550 volts. The 


original four generators were of the ‘two-phase: type, but 
they have been overhauled and converted into three-phase 
machines, so as to make the whole of the main generators 
uniform in type and size. There are now, therefore, ten 
750-kw. three-phase 550-volt alternators installed in the 
power station, The additional exciters put down consist 
of a direct-current machine yielding 225 kw. at a pressure 


of 150 volts and driven direct by a separate waterwheel; and 
a smaller machine of 115 kw. at a similar pressure but 
direct-driven by an induction motor. The original exciting 
plant is still in use, so that the entire direct-current 
machinery at present consists of two 90-K w. and one 225-K W. 
machines driven by separate turbines, and one of 115 kw. 
capacity driven by an alternate-current induction motor. 

À view of the interior of the power house is given in 
fig. 2, which shows the 10 Westinghouse rotating-armature 
alternators with their driving turbines in one long row, 
and the switchboard gallery overhead. ^ The gallery extends 
the full length of the building, and carries the whole of the 
switchboard arrangements and also 12 transformers, 4 
general view of the main switchboard, which consists in all 
of 17 panels, is given in fig. 7. The panels are all of blue 
Vermont marble, fitted in accordance with standard Westing- 
house practice. Ten of the panels—five at each end of the 
board—are set apart each for a main generator, four are 
feeder panels, and carry the instruments and switches used in 
connection with the 10,000-volt step-up transformers, two 
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others are similar panels for the 50,000-volt circuit feeders, 
and the seventeenth panel, in the middle of the board, is a 
junction panel bearing switches whereby the three sets of 
main bus-bars can be connected together as desired. The 
switchboard for the exciter circuits consists of four marble 

nels, one for each exciter, the circuits being arranged on a 
duplicate set of bus-bars. The regulating rheostats of the 


fields are installed under the floor of the gallery. The 


Fi. 6.—SHOWING Connection or 50, O000-VOoLT LINH TO 
SwITCHBOARD. 


multiple-contact switches of these are operated by vertical 
shafte rising through the floor, and terminating in handwheels 
on pedestals in front of the machine panels. A view of a 
portion of the back of the switchboard is given in fig. 5. A 
bank of Westinghouse oil-insulated transformers is shown, 
and the illustration also shows clearly the installation of 
lightning arresters. 

The extra high- pressure — 
circuit of 50, 000 volts is only pas. 
used on the new transmission | ED 
line which has been put 2 
down between the power 
station and the town of 
Butte; the total length of 
the pole line to this town is 
65 miles. Two lines of poles, 
about 50 ft. apart, have been 
installed, the transmission 
lines being in duplicate; the 
poles of each line are about 
110 ft. apart. The cables 
in both cases are arranged 
in the form of an equilateral 
triangle, being spaced 6 ft. 6 in. 
apart, centre to centre. A 
general view showing a 
portion of the pole line is 
given in fig. 4. The cables 
themselves are of seven-strand 
copper, and the lines are 
transposed five times between 
the power station and Butte. 
Glass insulators are used of 
a special triple-petticoat type, 
supported on oak pins | 
treated with paraffin. A long glass sleeve resting over the 
oak pin serves as an excellent means for keeping the wood 
dry. It has been found that the oak pin as used on this 
liné, when thoroughly dry and treated with paraffin, is in 
itself an efficient insulator for the line, even at the high 
pressure of 50,000 volts. The: method of connecting 
the switchboard with the overhead mains is shown in 
fig. 6. The wires pass direct from behind the switch- 
boards up through glass tubes in the roof of the power 
house ; these glass tubes are protected outside by hoods. :; 
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The transformers installed in connection with the 50,000- 
volt system are of the oil-insulated, water-cooled Westiag- 
house type, there being six of these installed at the power 
station each of 950-Kw. capacity. Six of a similar capacity, 
but of the ratio of 50,000 to 2,200 volts, are installed in the 
sab-station at Butte. Two of these transformers, together 
with four static interrupters and high-pressure switches of 
the well-known long-break stick“ type, are shown in fig. 8, 
as installed in position. Another view of the interior of the. 
Butte sub-station is fig. 9, in which the 2,200-volt dis- 
tribution switchboard is shown. The whole of the electrical: 
apparatus in connection with the power station and sub- 
station equipments is of Westinghouse manufacture, the. 
plant used being of their standard well-known types. | 

It is expected that the demand for power in the town of 
Butte will in itself be sufficiently large to keep the whole of. 
the power plant at Canyon Ferry fully loaded, so that success 
on this score is apparently assured. The 50,000-volt portion, 
of the system has been in continuous use since March of this 
year, and we are informed that as yet, not the slightest 
mishap or failure has occurred to interrupt the supply. 
The whole of the work has been designed and carried out, 
and high as is the pressure of the transmission line, it 
would appear that the limit has not by any means been 
reached in that direction. 


DETERIORATION OF STORAGE BATTERY 
PLATES. 


MR. M. U. Schoor writes vo the Electrical World and Engi- 
neer with reference to an article by Prof. A. L. Marsh, and 
especially with reierence to the statement that in a good 
lead storage battery (for traction purposes), the negative 
plates (spongy lead) last at least two or three times as long 
as the positive plates (peroxide of lead). Speaking of 
stationary batteries as made by most of the Continental 
manufacturers, it is doubtless true, he says, that the life of 
the negative plates is longer than that of the positive ones, 
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Fie. 7.—SwrrCHBOABD. (FRont Vimw.) 


simply because the ratio of the capacity of a new negative 
plate to a new thoroughly treated positive plate is as 2: 1. 
If the terminal pressure of a relatively new storage battery 
during its discharge is divided into its components, it will be 
found in the case of most of the modern storage batteries 
that the rapid fall of pressure of the storage battery is due to 
the exhaustion of the positive plate. In the course of time 
there will be, according to the excellence of the battery, a 
more or less evident variation of the capacity ratio, regard- 
less of whether the positive plates are pasted or of the Planté 
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type. This variation means that the capacity of the negative 
plates hecomes slowly lees, beginning from the first day that 
the battery is operated and caused by the peculiar shrinkiog 
of the spongy lead, a fact which up to this time has never 
been thoroughly explained. Probably the capillary spaces 


50,000-VoLT ELEcTRIC TRANSMISSION SYSTEM: FIG. 8.—INTEBRIOR 
or Sus-StaTion.— WESTINGHOUSE TRANSFORMERS, 


in the spongy lead are closed up by the lead which is being 
gradually thrown down by a galvanic process—which among 
storage battery experts is known as leading.“ 

After about two years the ratio between the positive and 
negative capacities is no longer as 1: 2, but as 1.: 1°5. 


After two more years, the peroxidation of the lead grating 


lias progressed so far, or the active mass has become so 
spongy, that a renewal of the positive plate is found neces- 
sary. - By closely inspecting the negative plates the active 
mass shows small tears, the spongy lead is disintegrated, and 
the union between it and the lead support has become less 
secure. An accurate test of the capacity of the negative 
plates would show that the capacity is only about one-half 
of what it was at the beginning; and if new positive plates 
are now inserted, then the rapid fall of pressure is caused no 
longer by the giving out of the positive plates, but by the 
giving out of the negative ones, 

The above evidence Mr. Schoop has gathered during 10 
years’ practical experience with lighting and power batteries 
which had a normal use. In almost every case the life of 
the negative plates in stationary batteries is considerably 
longer than that of the positive plates, but the cases in 
which second positive plates are renewed while the negative 
plates remain in the battery are very scarce. 

In the case of traction storage batteries, of which the 
article in question mainly treats, and in which a large 
capacity with a minimum of weight and space is essential, 
the conditions are different, in so far that the builder has no 
longer an interest in giving the negative plate a much 
greater capacity than the positive one; the space reserved 
for the electrolyte is very small, and for that reason a very 
concentrated solution must be used. Another point which 
must be taken into consideration is the frequent rise in tem- 
perature of the acid during the operation of the battery, 
which causes the sulphating of the negative plates.“ In 
the case of storage. battery cars in which the cells are 
placed close to one another, and where there is generally no 
ventilation at all, Mr. Schoop has often noted at the end of 
the charge temperatures of from 50° to 60° C. 

The local action of the sulphuric acid on the spongy lead 
is least when the density of the acid is from 1:150 to 1:170 
(at 15° C.). This density is the one used by most manufac- 


* See Zeitschrift fur Elekt, Vienna, 1901, on “The Effect of 
Temperature Rise of the Acid on the Capacity of Lead Storage 
Batteries,” by M. U, Schoop. | 


turers of stationary batteries. For traction purposes, how- 
ever, the electrolyte must be much stronger, on account of 
lack of room, and when the battery is charged, the density is 
generally from 1:250 to 1:300. In this case the action of 
the acid on the lead is three times as great as when the 
density is 1:150. This, in the writer's opinion, is a very 
important point to which too little attention is 
being paid by manufacturers. It is certain that 
in nearly all traction batteries the life of the nega- 
tive and positive plates differs but little, and the 
problem to construct the faultless spongy lead plate for 
traction purposes is certainly as difficult of solution as to 
construct a peroxide of lead plate which has a long life, 
The statement by Prof. Marsh, however, is perfectly correct, 
that, while the sulphating can, in a measure, be checked 
by careful handling of the battery, the sulphating is detri- 
mental to it, and that it is in a large measure the cause of the 
rapid destruction of the plates. 

In his conclusion, Prof. Marsh expresses the opinion that 
future endeavours to improve the lead storage battery must 
be mainly in the direction of increasing the porosity of the 
active mass; the electrolyte must also be improved so that 
the formation of secondary lead sulphate (which plays no part 
in the current production) is no longer possible, regardless of 
the density of the ucid. 

That the porosity of the active mass determines the 
coefficient of usefulness of the latter—the coefficient of use- 
fulness meaning the relation of the active mass, which takes 
part in the electrolytic reaction, to the mass which 
takes no part in this reaction—requires no further proof, 
but the transformation of a certain amount of Pb or PbS0, 
into PbSO, always has a definite relation to a certain amount 
of sulphuric acid of a. definite density, as the reactions which 
take place on the two plates correspond to the so-called sul- 
phate equation, the correctness of which is no longer 
questioned. If it were possible to corapletely utilise the 
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90,000-Vorr ErEcTRIC Transmission System: Fire. 9.— 2,200- 
VoLT DISTRIBUTION SWITCHBOARD IN SUbB-STATION. 


active mass which is present instead of only about 4, then 
three times tue amount of sulpburic acid would 
necessary. , N 


The prospects, therefore, of improving the life and capacity 


of the plates of the modern lead storage hatteries may be 
designated as very slight. * 


ee 


Scottish Electric Lighting Acts, — Last week in the 
House of Commons, the Lord-Advocate asked leave to introduce 
a Bill to amend the borrowing provisions of the Electric Lighting 
Act, 1882, and the Electric Lighting (Scotiaud) Act, 1890. The 
Bill isto get over a difficulty under the Electric Lighting Act 
which presses very hardly on the town of Dundee in regard to 
electric lighting. Under the Electric Lighting Acts it is provided 
that the borrowing powers there given shall be created under the 
same conditions and provisions as the borrowing powers for gat, and 
much against his will, he had had to give a legal ruling that had the 
effect that, if a certain amount of money had been already borrowed 
for gas, that must be taken into account in seeking borrowing 
powers for electric lighting. This is a complete bar against electric 
lighting going on. l 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—November 26th.  Electrically-driven tower 
wagon for overhead tramway repairs. See “Official Notices" 
November 7th. 


Barking Town.—December ist. Steel and iron car shed. 
See Official Notices November 14th. 


Blackburn.—November 24th. Boilers, stokers, super- 
heaters, economisers, feed pumps, pipes, condensers, ash and coal 
conveying plant. See Official Notices November 7th. 


Bristol. December 11th. Water-tube boilers and 
accessories. See “ Official Notices" to-day. 


Buluwayo.— February 26th, 1903. Establishment and 
working of an electric tramway. See ‘Official Notices to-day. 


Clacton.—December 22nd. Two economic boilers, 
piping; two 100-xw. steam dynamos, balancer and boosters; 
switchboard; cables, &c.; accumulators; crane. See Official 
Notiees " November 14th. 


Dublin.—December 8th. The D.U.T. Co. wants tenders 
for general stores, including electrical supplies, for a year. See 
“ Official Notices " to-day. 


Durban.—December 5th. (1) Complete telephone ex- 
change equipment, 7,200 lines; (2) Underground dry-core air-space 
cables for the Corporation. See “ Official Notices" November 7th. 


Erith.— November 26th. Wiring and supply of fittings 
at Council offices. See “ Official Notices” to-day. 


Finchley.— November 24th. 
crane, batteries, mains, street lighting, &. 
November 7th. | 


France.—January 1st. The Prefectural authorities of 
the department of Calvados are inviting projects until] January 1st, 
1903, for the construction and working of an electric tramway, 
for the transport of passengers and goods between Trouville and 
Honfleur, a distance of about 10 miles. Particulars may be 
obtained from, and proposals are to be sent to, La Prefecture de 
Calvados, Caen. ; 


Harrogate.—December 6th. 4-kw. d.c. dynamo com- 
plete and switchboard. See “Official Notices” to-day. ` 


Boilers, balancing sets, 
See Official Notices 


Italy.— November 25th. The Adriatic Railway authori- 
ties in Florence are inviting tenders until the 25th inst. for the 
supply of three electric locomotives. 


Lowestoft.—November 26th. Overhead equipment and 
poles; cables, &c, for tramways. See Official Notices Oct. 31st. 


Malta,—November 28th. The local authority at 
Valetta wants offers for the concession of electric tramways con- 
necting Valetta and Cospicua, Senglea and Vettoriosa and the 
Casal Zebbug. Particulars from Mr. Wm. Casolani, Receiver- 
General and Director of Contracts, Valetta, Malta. 


Manchester.—November 26th. Power and distributing 
circuits, arc and incandescent lighting at Stuart Street station and 
ten sub-stations. See Official Notices" November 14th. 


Manchester.—December 3rd. 
Bee “Official Notices to-day. 


Pontypridd.—November 22nd. Tramways permanent 
way, traveller and storage battery. See “Official Notices ” Oct. 31st. 


600 electricity meters. 


Spain.—November 28th. . The municipal authorities of 
Chinchilla are inviting tenders until the 28th inst. for the conces- 
sion for the public and private electric lighting of the town during 
& period of 15 years.  Particulars may be obtained from, and 
tenders are to be sent to, El Secretario del Ayuntamiento de Chin- 
chilla, Spain. 


Stalybridge, — November 24th. Motor - generators, 
switches, starting motors and traneformers, booster sets, balancers, 
alr compressors, accumulators and travelling cranes for the Staly- 
bridge, &., Tramways and Electricity Board. See Official 
Notices" November 7th. 


‘Sunderland.— November 28th. Steam dynamo, three- 
phase motor-generators and transformers, and switchbuards. See 
Official Notices " October 17th. 


Swansea.—December ist. Electric motors and starting 
switches (12 months’ supply) for the Corporation. See " Official 
Notices" November 14th,  -- — | 


— 


CLOSED. i 


Ashton-under-Lyne, — The T.C. has accepted the 
tender of the Bt. George’s Ironwork Co., of Hulme, for the supply 
of a 12-ft. turntable at the tramway station. 


Birkenhead. — The Corporation has arranged with 
Veritys, Ltd., of Manchester, for a year's supply of their English- 
made Aston-Lundell motors. 


Bloemfontein.—Messrs. Crompton & Co., Ltd., have 
secured the contract for two 200-Kw. 3-phase alternators coupled to 
Belliss engines, and 100 incandescent fittings and pillars for street 
lighting, from the Bloemfontein Corporation, through Messrs. 
Davies & Soper. 


London.—The L.C.C. has accepted the tender of the 
Edison & Swan Co. for the supply of certain engineers’ goods and 
electrical stores during 1903. 


Mersey Railway.— Messrs. Rowland Carr & Co. have 
secured the contract from the British Westinghouse Co. for the 
supply of the steel cable ducts required by them in connection with 
their Mersey railway contract. 


Newcastle-on-Tyne.—Meesrs. V. Coates & Co. are to 
supply the new 3, 000-H. p. engine for the tramways station at £13,200. 


- Messrs. Russell & Co. are to supply tramway extensions poles at 


£7,131. See our “Traction Notes " to-day. 


Sheffield.—The British Schuckert Electric Co., Ltd., 
has received an order for 50 electricity meters from the Corporation. 


Stalybridge.—The following tenders have been accepted 
by the Stalybridge, Hyde, Mossley and Dukinfield Electricity 
Board :—Messrs. Tinker, Shenton & Co., Ltd., Hyde, for six Lanca- 
shire boilers for the generating station; Hiram Maxim Electrical 
and Engineering Co., Ltd., for surface condenser and pumps, 
piping, &c.; Messrs. Higginbottom & Mannock, Ltd., for a 30-ton 
electric travelling crane; the Stanton Ironworks Co., Ltd., for 
pipes ; Mesars. Marple & Gillott, Ltd., of Sheffield, for 243 30-ft. 
lengths of tramway rails, 


FORTHCOMING EVENTS. 


Friday, November 21st.—At 8 p.m. Institution of Junior En- 
gineers. Inaugural meeting of the Session at the 
V estminster Palace Hotel. Col Edward Raban, C.B., 
will deliver his Presidential Address on “The Prepara- 
tion of Engineering Projects.” 

At 7.30 p.m.—North-East Coast Institution of Engineers 
and Shipbuilders. Meeting at the Lecture Theatre of 
the Literary and Philosophical Society, Newcastle. 

Wednesday, November 26th.—At 2 p.m. Institution of Civil 
Engineers (Students' Visit). To inspect the con- 
version operations in progress on the South London 
Tramways. 

Thursday, November 27th.—At 2.15 p.m. Institution of Electrical 
Engineers (Students’ Section). Visit to the works of 
Messrs. Siemens Bros. & Co., Woolwicb. 

At 8.0 p.m. Institution of Electrical Engineers. Meet- 
ing at the Institution of Civil Engineers. Paper on 
“ Electrons,” by Prof. Sir Oliver Lodge. 

Friday, December 5th.—Northampton Institute. Prize distribu- 
tion by Lord Chancellor and annual conversazione. 

Monday, December 8th.—At 8 p.m. Society of Arts. Cantor 
Lecture I., by Prof. Vivian B. Lewes, on " The Future 
of Coal-Gas and Allied Illuminants.“ 

Wednesday, December 17th.—Institution of Electrical Engineers. 
Annual dinner in the Grand Hall of the Hotel Cecil. 


NOTES. 


Mr. Garcke and his Octopus.—The first annual con- 
vention of the British Electric Traction Associated Cos. was held at 
Loughborough on Tuesday. Mr. E. Garcke, managing director, 


‘presided over a conference on the subject of traffic organisation. 


Lord Vaux of Harrowden, chairman of the Brush Electrical 
Engineering Co. subsequently occupied the chair at a luncheon to 
which the convention was entertained by that company, whose 
works are at Loughborough. The toast of “The British Electric 
Traction Associated Cos.” was proposed by Lord Vaux, and 
responded to by Mr. E. Garcke, said his lordship had referred to the 
word “octopus” as applied to their companies. It had been 
dinned into his ears a good many times during the past few weeks. 
He used the word himself some six or seven yearsago, when they 
were going over the prospective schemes which they were deter- 
mined to carry out. For it was their policy and determination to 
go into every corner of the United Kingdom and do work which 
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until they came was neglected. And so Jong as there was work of 
that character to be done he took it they were going to do it 
regardless of what they were called. He had been very much 
inclined to treat all these attacks with the contempt they deserved ; 
in fact, he had acted on that inclination. It had been asked why 
he did not reply to the attacks. It was true he had made no reply 
until now, but, as he was among his colleagues and managers, and 
might not have another opportunity of saying what he wished, he 
would say that the reason why they did not intend to make any 
reply was simply that whenever a man made a reckless and 
deliberate misrepresentation, that man had no desire to be corrected, 
and they knew that if any reply was made, no matter what 
its nature, that reply would be perverted. The attacks had 
been mainly political, and therefore they could treat 
them as such—they knew how such attacks arose, and might be 
expected. They were, as he had said, doing a certain amount of 
work which had been neglected, and now others regretted that they 
had not done the work themselves. 


Glasgow Technical College Scientific Society.— 
A meeting of this society was beld on Saturday evening, when a 
paper was read by Mr. George Wilkinson, borough electrical engi- 
neer, of Harrogate, on “ The Diesel Engine." The lecturer said in 
his opening remarks that the Diesel engine may now be considered 
well out of the experimental stages, having proved itself thoroughly 
reliable in operation. Within the last few months, however, several 
important constructional modifications had been made, and these 
had, to a considerable extent, improved the engine in mechanical 
efficiency and reduced its cost. The lecturer then gave a description 
of the Diesel cycle, and put forward some interesting results of trials 
recently made by bimself on a engine built for the Corporation of 
Harrogate. Prof. W. H. Watkinson opened a discussion which 
followed, and referred to several difficulties which had appeared in 
the early stages of the development of the engine and to the success 
recently obtained. Several other engineers took part in the dis- 
cussion, at the close of which a hearty vote of thanks was awarded 
to Mr. Wilkinson for his paper. 


State-Owned Cables.—The Governments of Holland, 
France, and Germany have lately been actively engaged in pro- 


- motion of the laying of cables, paid for by the State, with a view 


of connecting up some of their possessions in the East Indies and 
elsewhere, in such a way as to avoid the necessity of passing over 
lines owned by British companies. These cables may be divided 
into three groups:—(1) France—Tamatave to Reunion, 460 miles; 
Reunion to Mauritius, 150 miles; Brest to Dakar, 2,415 miles. (2) 
France and Holland, in conjunction, have agreed as to the laying.of a 
cable between Saigon (Cochin China) and Pulo-Condor, 140 miles; and 
Pulo-Condor to Pontianak (Dutch Borneo), 660 miles. (3) In conjunc- 
tion with Holland, Germany bas arranged to lay cables from Balık- 
papan (Borneo) to Menado (Celebes), touching at Kwandang, a length 
of about 390 miles. This cable is to be provided by the Netherlands 
Government; but the line is to be further continued by the joint 
Governments from Menado to tbe Pelew Islands, from Pelew 
Islands to Yap, and from Yap to Guam, or to some other point 
near, or in connection with, the American Pacific cable which is 
now in the course of being laid, a total length of about 1,680 miles, 
the Governments jointly paying a subsidy of £70,000 per annum 
for the laying of these last cables. 

As regards the French groups, tenders were received during the 
course of last mouth, there being limited, however, only to French 
subjects with works in France, the result was that neither of the 
cables in this group were tendered for at sufficiently low prices to 
be acceptable to the Government, and it has been hinted that this 
was due to some understanding between the French companies 
tendering. There is, however, reason to believe that the Brest— 
Dakar cable will shortly be laid without tenders being again asked 
for. As regards the cables from Cochin China to Dutch Borneo, 
negotiations have been going on between the Netherland and 
French Governments since March, 1900, which came to a stand- 
atill as the French Government wished the Government of the 
Netherlands to bear the whole cost of such a cable; but in 
consequence of an agreement between the Governments, arrived at 
about the end of last year, the laying of the cable was decided on 
and has been adjudicated to Messrs. Grammont, a French company, 
for a sum of £198,420, or, say, £250 per mile. It is expected that 
this cable will be laid very shortly. It is intended that from Saigon 
this line, by connecting with the existing French line which runs 
to Amoy, might afford a means of reaching the lines belonging to 
the Great Northern Telegraph Co., and thus establish a communi- 
cation over the Siberian landlines with France, avoiding the 
British cables. As regards the cables which runs from Borneo to 
Celebes, this ia already, we understand, in course of manufacture 
by the Telegraph Construction and Maintenance Co., and will shortly 
leave England on the two new repairing steamers which are being 
completed for the Eastern Extension Telegraph Co. Part of the 
scheme is, of course, to connect Java, vid Borneo, Celebes, &c., with 
the American Pacific cable, which will thus provide a route to Ger- 
many across the United S'ates to New York, where it will meet the 
German Atlantic cables. À branch line of this system is also proposed 
by laying a cable from the Pelew Islands to Shanghai, a length of 
about 1,800 miles; thus Germany, in the case of a recrudescence of 
the troubles in China, will be able to telegraph to Berlin 
independently of either the Britieh cables or the landlines running 
through Ruesia and Asia. 

It is worth while paying considerable attention to the movements 
of our possible rivals in the East—all the more so as many people 
in authority in the English Government look at the question of 
State ownersbip of cables more as furnishing grounds for a pious 
opinion than as a matter of real and urgent importance 


The Post Office Telegraph Corps.—The Times says 
that at the Parcel Post Office, Mount Pleasant, on Tuesday, Lady 
Murray distributed medals to 150 members of the Post Office Corps 
and the Royal Engineers Telegraph Reserve, who have recently 
returned from South Africa. Lieutenant-Colonel the Hon. F. L. L. 
Colborne, commanding the 24th Middlesex (Post Office) R. V. C., in 
the name of the regiment welcomed the men home, and expressed 
satisfaction with the way in which they had done their duty in the 
field. He said that there went out to South Africa nine officers and 
585 men of the Post Office Corps, and 453 men of the Royal Engi- 
neers Telegraph Reserve, or a total of 1,047. He regretted to eay 
that there were 45 deaths, and that 119 men had to be invalided 
home. 'Tbey had one officer and 60 men still in South Africa. 
Several officers and men were mentioned in despatches, three 
officers got the C.M.G., and two of the Engineers obtained the Dis- 
tinguished Service Medal. 


Auction Sale.— The sale of plant of the Charing Cross 
and Strand Electricity Supply Corporation, referred to in our last 
issue, will take place on December 4th. See our advertisement 
pages. 


Motor Cabs Too Costly.—A Berlin Press correspondent 
says that the motor cabs which bave been plying for hire in the 
streets of German towns for the last three years, were on Tuesday 
finally withdrawn, it baving been shown that they entail a 
great loss to their proprietors. 


* 


Municipal Trading.—In the House of Commons on 
Monday Mr. Balfour, in reply to a question, said that he regretted 
that the Select Committee on Municipal Trading was not re- 
appointed, but he hoped that there would be an opportunity of re- 
appointing it at no distant date. 


The Rapid Transit Turbines.— Messrs. Brown, Boveri 


and Cie., of Baden, write to us as follows, the letter arriving too 
late for insertion in our Correspondence ” columns: — We notice 
the following passage in an article published in your No. 1,303 issue 
onthe Westinghouse steam turbine forthe rapid transit subway:—'The 
most striking constructive feature is the separation of low pressure 
and high pressure cylinders, and the introduction between them of 
areheater..... It may be interesting for your readers to hear, 
in connection with the said striking constructive feature, that the 
separation of high pressure and low presture cylinders in 
Parsons steam turbines was adopted by Mr. Parsons him- 
self for the  Elberfeld machines, which have now been 
running for several years. As regards the introduction 
between the high pressure and low pressure cylinders of a 
reheater, as adopted by the Westinghouse Co., we may rightly, 
so far as we know, claim to have been the first to propose such an 
arrangement for turbines, which we did as far back as the begin- 
ning of 1900 when tendering for the large Frankfort steam 
turbine. The said arrangement is specially mentioned in the 
Frankfort contract. We bope that you will publish the above for 
the information of your readers, as the article above referred to 
might lead people to believe that the Westinghouse Co. are pro- 
posing something quite new and unheard of.” 


Personal.—On Friday last, at the National Telephone 
offices in Whimple Street, Plymouth, Mr. D. J. Barnes, the local 
manager of the National Telephone Co., Ltd., was the recipient of 
& bandrome silver combination epergne and flower stand,on his 
leaving for Birmingham. 

Mr. Sam. Trail Jamieson, trom Rosslyn Terrace, Kelvinside, 
Glasgow, bas recently been promoted to the position of chief 
electrician of the West India and Panama Telegraph Co. 
c.8. Newington. 

Mr. John Fairlie, A.G.T.C., B. Sc., who has been assisting Prof. 
Jamieson with his system of teaching electrical and mechanical 
engineering by correspondence, was recently appointed asa telegraph 
superintendent to the Indian Government from amongst 80 
applicants. He sailed for Calcutta the other day. 

We understand that Mr. A. A. King, who was for the past eight 
years "chief representative" for Messrs. Veritys, Ltd., has now 
iue the staff of the General Electric Co., Ltd., of Manchester and 

ondon. 

Btalybridge, Hyde, Mossley and Dukinfield Electricity Board 
has appointed Mr. J. D. Mosley and Mr. John Farrell to super 
intend the laying of the conduits for electric cables, and Mr. Harry 
Booth, Mr. Robert Clarke, and Mr. J. W. Pollard as inspectors to 
superintend the construction of the permanent way of the electric 
tramways. 


Metallic Packing.— Before the Yorkshire College Engi. 
neering Society, at Leeds, on November 11th, Mr. A. McSwiney, of 
the United States Metallic Packing Co., Bradford, read a paper on 
this subject, in which he separated engine packing into three 
classes :—Fibrous materials, such as asbestos, hemp, &c.; a combine 
tion of t'ese materials and metals, and purely metal packing. The 
fact that 5,000 patents had been taken cut for mechanical packing 
evidenced the interest and importance of the subject. Seven con: 
ditions that a perfect packing should fulfil were laid down, viz :— 
Small contact, constant preesure, steam setting, automatic working, 
capability of retaining vacuum, lateral motion, and durability. The 
good pointe and drawbacks of various forms of simple and mix 

ings were illustrated by slides and models, special mention 
g made of a “duplex” packing suitable for high-pressure and 
superheated steam. 
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Train Signalling by Electricity.—The directors of 
the North-Eastern Railway Co. in August last obtained the 
provisional sanction of the Board of Trade for the installation on 
the main line of the N. H. R., near York, of electric automatic 
signals, and have, we now learn, recently placed a contract with 


the "Hall" Signal Co, of Broadway, New York, for the fixing © 


of the electro-automatic track circuit signalling system. There will 
be 84 signal arms. All the posts will bave two arms, applicable to 
the next stop signal. Each of the sections will be 1,200 yards in 
length. A novel feature of the installation will be the means used 
for operating the signals. Until quite recently under the Hall” 
system the semaphore signal was worked by an electric motor, but 
now carbonic acid gas bas been adopted as the motive power, and it 
is this form of signal that is to be used on the North-Eastern line. 
The gas is contained in a cylinder at a pressure of 600 lbs. per 
square inch (reduced to 50 Ibs. working pressure), whilst the valves 
for admitting the air to the operating cylinder are controlled elec- 
trically. This class of signal has now got beyond the experimental 
stage, as there are several thousands in operation in the United 
States, and it is found that a fully-charged cylinder contains 
sufficient power for operating a signal more tban ten thousand 
times, whilst the cost of maintenance is considerably reduced. For 
the electric automatic signalling it is claimed that it presents the 
“block” system in perfection by supplanting human intelligence 
with exact mechanism, whilst in addition to reducing the wages 
bill by the abolition of “intermediate” boxes, it increases the 
“carrying” capacity of a railway by enabling the sections to be 
shortened without the expense of erecting and “manning” signal 
boxes. 


London Telephones.— In the House of Commons the other 
day Sir T. Dewar asked the Postmaster-General whether he was yet 
in a position to say when the extension of the Post Office telephone 
system throughout the Metropolis and suburbs would be complete ; 
would he state the amount expehded by the Post Office up to the 
present time on this service, the number of subscribers, and the 
amount of their rentals? Mr. A. Chamberlain, in reply, eaid that 
seven Post, Office telephone exchanges had already been opened in 
London since March let last. These served districts included more 
than half the previous users of telephones. Four other exchanges 
to serve large areas were well advanced. Owing to the rapidly 
increasing demands for a telephone service it was not practicable to 
name a date for the completion of the system. The authorised 
expenditure on works now in progress was roundly speaking, 
£1,262,000. These works provided not only for services to the 


existing subecribers, but to a much greater extent for future require- 


ments, The number of subscribers’ telephones’ now worked was 
5,150, and this number was being increased at the rate of from 
150 to 200 a week. The receipts in respect of the local exchange 
services in London up to the end of this month was £34,473. 


Tender Deposits.—Mr. W. Devonport, the secretary 
of the National Electrical Manufacturers’ Association, Blackfriars, 
8.E., bas written to Mr. Frank Schofield, Clerk to the Board, Town 


Hall, Stalybridge, in the following terms :—“ The attention of this 


Association has been drawn to your advertisement (Contract No. 7) 
in the technical Press, and I bave been requested to bring to your 
notice the fact that one of the termsis altogether unusual and 
quite contrary to the spirit of such contracts in general. The con- 
dition in question is that which declares that the five-guinea 
desposit will be returned to those whose tenders ‘are in order, but 
not accepted.’ The words ‘are in order’ introduce an entirely new 
condition in tendering, and as this might lead to much subsequent 
misunderstanding as to the return of the deposits paid for the speci- 
fication, I have been requested to ask you to be so good as to draw 
the attention of your committee to these words, with the view of 


having them deleted.” | 


The Student's Suggestion.—The following letter comes 
to hand just as we go to press from Prof. 8. P. Thompson, of the 
Finsbury Technical College :—“ If the ‘Evening Student’ had 
addressed his letter to 23, Leonard Street, instead of 4, Ludgate 
Hill, I could have informed him what has been done, is being done, 
and will be done, to obviate the inconveniences which inevitably 
arise when an abnormally large number of students seek instruction 
T a laboratory with limited space and equipment.—Smvanvs 

OMPSON." 


Appointments Vacant.— Assistant mains superin- 
tendent (£2) for Aberdeen; junior engineer at Crewe at £80; an 
assistant electrical inspector for L.C.C. at £175; station superin- 


tendent for Ilford at £150; mains superintendent at Wimbledon at 


£120; an assistant electrical engineer at Newport (£150), and a 
meter inspector. See Official Notices” to-day. 


The Silvertown Co.— The  India-rubber, Gutta- 
percha and Telegrapn Works Co. is promoting a Bill with the 
following sections: —“ Extension of powers of company ; repeal or 
amendment of the company's Act of 1884; alteration of memo- 


' tandum of association; extending operations beyond the United 


Kingdom; holding of sbares, stock or securities of other companies, 
and stock and securities of public bodies.” 


The Patent Law Amendment Bill.—This measure 
Was read a second time in the House of Lords on Monday. 


London County Council.—The Council at the meeting 
on Tuesday decided to grant a loan of £17.950 to the Stepney 
Borough Council for electric lighting and meters The Highways 
Committee reported that there was little or no probability of the 
Council obtaining, within the time specified by the Standing Order 
of Parliament, the consent of the road autho:ities to the construc- 
tion of the proposed tramways from (1) Edgware Road to Harrow 
Road; (2) Shepherd's Bush Road to a point near the Marble Arch 
(3) New Cross Road vid Lewisham High Road to Loampit Hill and 
Vale to the South-East Metropolitan Tramways; and (4) Tooting 
Broadway vid Mitcham Road to Tooting Junction railway station. 
At the suggestion of the Committee, the Council decided not to 
proceed any further with these schemes in the next session, 
although it is hoped to revive them on a future occasion. 


Awards,—The Royal Society has awarded the Rumford 
Medal to the Hon. C. A. Parsons for his success in the application of 
the steam turbine to industrial purposes, &c.; a Royal Medal to 
Prof. H. Lamb for bis investigations in mathematical physica; and 
the Hughes Medal to Prof. J. J. Thomson for his contributions to 
electrical science, especially in reference to the phenomena of elec- 
tric discbarge in gases; also the Davy Medal to Prof. S. A. Arrhenius 
for the application of the theory of dissociation to the explanation of 
chemical change. 


Wolverhampton Exhibition.— The guarantors have 
been considering whether to continue the Exhibition next year, in 
the hope of recovering some of the loss which has been incurred 
this year. The expenditure for the last six months has been 
£93,000, the income £58,000, and the deficit £34,000. The pro- 
posal was rejected. 


THE CENTRAL STATION ENGINEER. 


A VERY pleasant evening was spent at the Croydon Electricity 
Works, on Wednesday evening last week, when “as a sequel to the 
recent fire and breakdown at the works,” Alderman D. B. MILLER, 
chairman of the Electricity Committee of the Croydon Corporation, 
entertained the staff to dianer. Alderman Miller was supported by 
the Mayor and Mayoress (Sir Fredenck and Lady Edridge), the 
Misses Miller, Alderman Goodwin, Ex-Councillor Hinton (the vice- 
chairman of the Committee, who lost his seat at the late election) 
and MR. J. Gpay ScorT (chief engineer). Alderman Miller said 
he was prompted to hold that ainner by a desire to show ina 
practical way hisappreciation of the services of the staff in con- 
nection with the late fire. Owingto the excellent work performed 
by them, the machinery was got into working order, and the supply 
resumed in a marvellously short space of time. MB. Scorr replied 
on behalt of the staff and himself. 

Mr. A. P. M'DoNALL, assistant engineer to the Notting Hill 
Electric Lighting Co., was recently presented with a Queen Anne 
tea and coffee service from the directors, chief engineer aud secre- 
tary, a case of carvers from the office staff, a tantalus from the staff 
and employés, and a silver matchbox from the meter department, 
on the occasion of his marriage with Miss Frances Ethel Reeves, of 
Wellington, N Z. 

Mr. Norman E. G. LirTLE, late of the Bolton Corporation 
Electrical Works, has been appointed chief assistant engineer at 
the Doncaster Corporation Works, in succession to Mr. JonEs, who 
has béen appointed chief engineer at Batley. 

Mr. GILBERT R. SPUR, assistant electrical engineer to the Ilford 
Urban District Council, has been appointed tramway manager. 
Mr. J. E. ALLEN, mains superintendent at Wimbledon, has been 
appointed outside superintendent at Ilford. 

On the recommendation of the Light Railways and Electric 
Lighting Committee, the Southend-on-Sea T.C., on the 12th inst., 
resolved that Mr. W. E. J. Heenan, at present temporary 
electrical engineer, be appointed borough electrical engineer, with 
a salary of £350 per annum; Mr. Heenan to devote the whole of 
his time to the duties of the office, not to be allowed private 
practice, and to reside within the borough. Mr. Heenan will have 
complete charge of the electricity generating station, plant and 
electrical equipment in connection with the light railways and 
electric lighting undertakings, and will perform the other duties of 
borough electrical engineer. Mr. Heenan was appointed temporary 
engineer in December last, and prepared the specificatious for the 
electric lighting plant; & continuous supply was commenced in 
October last, aud there are now 150 consumers with about 10,000 
equivalent 8-c.». lamps connected. Mr. Heenan has also had to 
reconstruct part of the overhead equipment of the light railways 
gystem. 

Tur. RoBERT Sim, at present in the employment of the Electric 
Lighting Department of the Edinburgh Corporation, has been 
appointed assistant electrical engineer under tne Falkirk Corpora- 
tion. There were between 50 and 60 applicants for the position. 

Mr. F. J. Ropinson has resigued his position of resident engi- 
neer and manager for the Sal, burn Electricity Works, in order to 
take up a position with the British Westinghouse Co. in their 
Newcastle branch. Mr. F. R. Barry bas been appointed consulting 
engineer and manager in his place, but will still retain his position 
as resident engineer and manager for the Northallerton Hlectric 
Light and Power Co. 
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CITY NOTES. 


Eastern Extension, Australasian and China 
Telegraph Co. : 


Tue fifty-eighth half-yearly general meeting of the shareholders of 
this company was held on Wednesday at River Plate House, Bir 
John Wolfe-Barry, K.C.B., presiding. ; 
The CHAIRMAN, in proposing the adoption of the report, said 
that the gross revenue for the half-year had amounted to £283,000 
against £346,000 for the corresponding period of 1901, showing & 
decrease of £62,000. He was sorry to bave to report a decrease, 
bat he was bound to say that it was due to cauces entirely beyond 
tbe control of the directors, and was very greatly due to the great 
depression of trade in the Australian Colonies. The whole of the 
£62,000 was not due to a decrease of traffic, because in the corre- 
sponding period there was a contribution to the revenue of £23,000 
from exceptional causes, such as profits on contract work and 
matters of that kind. Consequently the actual decrease in traffic 
receipts amounted to £40,000; and that was mainly due to there 
being no elasticity wbatever in the Australian traffic, and it was 
also due to two matters whicb now pressed very heavily upon the 
company. One was the very serious loss in exchange, due to the 
great depression in silver, which had become a very serious matter. 
The monetary standard of silver in the Straits Settlements, Hong 
Kong, and certain parts of China a year or two ago was 2s. for a 
Mexican dollar, whereas now owing to the great depression in silver 
it was only worth 1s. 74d. Hitherto they had collected their rates 
in silver, but they had now made up their mind to collect their 
rates in sterling, and to vary the rates of collection from time to 
time and to revise the rate every three months. By tbat means he 
hoped they would get rid of the loss of exchange. The other serious 
matter which pressed upon the company, apart from the question of 
Australian trade, was the reductions they had made in their 
tariffs. Tbose reductions had been very considerable. He had no 
doubt that some of them in the course of time would result in an 
increased volume of traffic which might to some extent get rid of the 
pressure on the company, but they had to consider the demande 
of commerce, and they had to rednce tariffs from time to 
time to keep pace with the universal cry for cheap telegrams. 
Their losses last year cwing to these reductions had been £26,000. 
He had no doubt that in the fature that lors to some extent would 
be replaced, but, as a matter of fact, it took a good long time to re- 
place the money which they gave up by reducing tariffs. He might 
give an example in the case of the Australian traffic, which during 
the Jast three years had been reduced from 4s. 9d. to 3s. a word, but 
the actual traffic transmitted now was practically the same as it 
was when the higher tariff prevailed. That refuted tbe confident 
statement made by their critics that reductions of tariff invariably 
recouped themselves very quickly. The volume of traffic in the 
telegraphic world was dependent not so much upon the tariff as 
upon the state of trade between the various countries. The condi- 
tions of Australia had not been by any means favourable to 
business, and consequently, despite the reductions in tariff, 
there had been no increase in the volume of traffic. Turning 
to the expenditure, the working expenses had amounted 
to £121,000, against £115,000, showing an increase of £5,456. That 
was almost entirely accounted for by the opening of new stations in 
connection with their direct Cape—Australia cable and the general 
growth of expenditure. The result of the whole business was that 
their net profit for the balf- year amounted to £148,000, out of which 
the usual interim dividends had been paid, and £73,000 was carried 
forward to the next account. The general reserve fund had been 
debited during the year with £69,060, on account of further expendi- 
ture in connection with the Cape—Australian cable, and after 
having been credited with £12,657 for interest on investments and 
the value of picked-up cables, there remained a balance of £912,965 
to the credit of tbe reserve fund, which was by no means an unsatis- 
factory state of things. Since the close of the half-year tbey had 
contracted to supply and lay on bebalf of the Netherlands Govern- 
ment a submarine cable between Balikpspan, in the Island of Borneo, 
and Kwandang and Menado, in the Island of Celebes—a distance 
of 700 miles. The cable had been manufactured by the Telegraph 
Construction and Maintenance Co., and would be conveyed to its 
destination and laid by two of their own repairing steamers, which 
were very nearly completed. Perhaps the most important matter 
was that the lay ing of the much-talked-of Pacific cable had been 
recently completed, and was expected to be open for traffic within 
a fortnight or three weeks. The tariff between this country and 
Australia by the new route would be the same as by their route— 
9s. a word. They, of course, knew that the Pacific cable was not a 
private enterprise, but had been established by the Governments of 
Great Britain, Canada, Australis, and New Zealand, to connect 
Canada with New Zealand and Australia vid the Pacific, and also 
to satisfy the somewhat sentimental notion for what was called an 
“ all-British" cable. When they came to tbink of what was, and 
what was not, an “all-British " cable, he ventured to think that their 
connection with Australia, passing as it did through the Cape of 
Good Hppe and then going direct to Great Britain, with the single 
exception of touching one small island belonging to Portugal, was 
to all intents and purposes as much a British route as the route 
that had been promoted by the Governments between Australia vid 
the Pacific. When the new cable was opened, competition with 
their system for the traffic between Australia and Europe would at 
once begin. They were not very glad to have competition, and he 
did not honestly believe that Australia would gain anything by it, 


but they did not look upon the competition with any violent 


amount of alarm, for they felt pretty certain they could offer to the 
public far greater facilities, and undoubtedly much greater certainty 
in the transmission of their messages, when they contemplated their 
vast network of cables, and the various routes they possessed, com- 
ared with the fact that the Pacific cable board had only one single 
ine which had been laid with “swings” of a length from point to 
point, which were at present almost without parallel. They could 
nof help noticing that almost for the first time the British and 
Colonial Governments bad taken what was from most points 
of view a regrettable step in entering into competition 
with private enterprise; and in their case it was com- 
petition with a company to which he thought everybody 
:nust admit the credit was due of connecting Great Britain with all 
her Colonies and dependencies in every centre of trade. They aeked 
now from all those Governments fair play aud no favour, and they 
asked it not least of all from our own Government. In conclusion, 
the chairman briefly referred to the subject of wireless telegraphy, 
and said that, as he had remarked on previous occasions, they looked 
upon what was being done in that connection with a certain degree of 
interest, and he believed that, to a certain extent, it would be useful 
to them, but he never looked upon it as a serious competitor with 
cable enterprise. 
The Marquis of TwEEDDALE seconded the motion, and the report 
was adopted. 


British Aluminium Co. 


Tun directors’ report states that the profit for the year ended 
December 31st, 1901, calculated i ape the same basis as in previous 
years, was £12,525. As this was insufficient to meet the debentare 
stock interest, depreciation on plant, &c., charges on stocks of metal, 
and other items detailed in the appropriation acoount, by £14,076, 
the debit balance has been increased from £4,888 to £18,965. 
Early in the current year the directors deemed it desirable to have 
an exhaustive examination made into the affairs of the company, 
and for this purpose they appointed Mr. J. 8. Harmood Banner, of 
the firm of Messrs. Harmood Banner & Sons, chartered accountants, 
Liverpool. In the result it has been decided to reduce the item 
of patents and goodwill by £29,481, thus leaving it at £100,000, 
as shown in the balance-sheet. The stocke of metal and certain 
stores have also beez valued at lower rates than before, following 
upon reduced prices in England. This has necessitated the writing 
down of values by £21,383. Farther, the company having in 1897 
contracted to purchase Jarge quantities of alaminium in Americs, 
which were afterwards found to be in excess of requirements, an 
agreement was concluded with the sellers to cancel the order for the 
undelivered balance in consideration of the sum of £5,600 being 
paid to them. These amounts have been carried to a suspense 
account, together with others resulting from the writing down of 
sundry investments, losses on consignments of metal, provision for 
bad and doubtful debts, and for special expenditure incurred in 
connection with mines development, issues of new capital and the 
unsuccessful pu for a prolongation of the company's prin- 
cipal patent, The total, £80,238, is shown in the balance- 
sheet, and the directors suggest that for the present this item should 
not be dealt with. It will be remembered that in May, 1899, a 
revaluation of the company's property and works was made by 
Messrs. Wetherall & Green, and as a result the capital reserve fund 
of £227,451 was created. This fund has been reduced to its present 
figure of £185,084, by cbarging against it expenses incurred in 
issuing the company's debenture stock, and also depreciation of 
patents, plant, &., as shown in the accounts for 1900. e directors 
propose to retain the balance now remaining as a reserve against 
the value of the property. The depreciation for 1901 on plant, 
buildings and office furniture, amounting to £6,345, bas been 
charged to appropriation account. During the last few months 
there bas been a distinct improvement in the sales of aluminium, 
but, notwithstanding this, the company was not in a position 
to pay the debenture stock interest due on the lst inst. The 
directors accordingly consulted the trustees of the debenture stock- 
holders, who sanctioned the above modifications for submission. 
With regard to carbide, there has since the end of 1901 beens 
considerable fall in the selling price, and the conditions under 
which it is being produced and sold are so unsatisfactory, that the 
directors are of opinion that unless more favourable ‘arrangements 
can be made, the manufacture should be discontinued on the expiry 
of tte curient contract next spring, even though much of the plant 
which bas been specially provided for that purpose would thus 
become useless. The negotiations referred to in the last annual 
report, with a view to an arrangement between all the aluminium 
producers, resulted in an agreement being arrived at. It bas bow- 
ever, since been disclosed that this company has not, as was 
intended, secured the full proportion of the aluminium busines 
which belonged to it at the time the agreement was come to. 
Directly this became known to them, the directors took steps to 
obtain a rectification of the anomaly, and are firmly pressing the 
matter upon the parties interested. The directors regret to reper’ 
the death of Mr. A. S. Bolton in December last. Mr. E. Riston 
resigned the positions of director and managing director in 

last. Mr. Frank Robinow and Mr. Henry Wolfenden have been 
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A special'meeting of the debenture stockholders of the above 
company, constituted by Trust Deed of November 30th, 1899, rade 
between the company of the one part, and the Debenture Securities 
Investment Co., Ltd., and Mr. Peter A. M. Hoare as trustees of the 
other part, was held last Thursday at Winchester House for the 
purpose of considering the passing of a resolution assenting to 
certain proposed modifications of the rights of the stockholders 
against the company and its property, and to certain modifications 
of the Trust Deed which had been proposed by the company, and 
which were sanctioned by the trustees of the Deed for submission 
to the stockholders, and empowering the trustees with a view of 
effecting such modifications to concur with the company in 
executing a supplemental Trust Deed. The principal objects of the 
proposed modifications were :— 


(1) To suspend for the period of two years from -the date of the said sunple- 
mental trust deed the operation of Clause 10 of the gaid trust deed dated 
November 80th, 1899, and to relieve the company from the obligations on its 
part contained in auch clause for he same period; (2) To postpone the payment 
of all interest, including the interest now due on the debenture stock until 
November Ist, 1903, and to authorise the trustees of the said trust deed, if they 
in their absolute discretion think fit, to consent on behalf of all the holders of 
the debenture stock thereby secured to postpone the payment of interest for a 
further additional period of one year. The company to give to the debenture 
stockholders deferred interest warrants for al] interest so postponed, to be 
repaid after the expiration of the said period of one or two years (as the case 
may be) out of the first funds of the company which tbe trustees in their 
absolute discretion consider available for the purpose; (8) To empower the 
company or the trustees to borrow and raise the sum of £10,000 and interest 
thereon at such rate as the trustees may approve upon the security of all or any 
of the assets of the company, and in priority to the existing debenture stock. 
All sums of money so raised to be applied with the approval of the trustees; 
and, upon the sale of each ton of aluminium belonging to the company, and 
now deposited at warehouses, the sum of £50 shall be applied out of 
the proceeds of sale towards the reduction of the money so raised; 
(4) in consideration of the above modifications, the company to covenant with 
the trustees that, after the expiration of the said period of one year or two years 
(as the case may be), 25 per cent. of the net profits earned by the company in 
each year and available for dividend on the share capital of the company (after 
making all proper allowances for depreciation aud other charges and allowances, 
and after payment of the interest on the debenture stock and the amounts due 
under the deferred interest warrants above referred to) shall be applied towards 
the redemption of the debenture stock in accordance with the provisions of the 
said trust deed. or in the purchase of debenture stook in the market. All stock 
go purchased to be purchased through the trustees and to be cancelled without 
power of re-issue; (5) to supplement and modify the powers of the trustees of 
the deed accordingly. 


Mr. J. Bonser (chairman), who presided, said he bad been 
nominated to the chair not so much because he was the chairman of 
the company, but as he was the representative of a large holder of 
the debenture stock, viz., one-fifth of the issue. Being so largely 
interested, it was natural that gentleman had followed very closely 
the course of events, and he was satisfied that the concessions 
solicited were the minimum which would give the company any 
prospects of earning within a reasonable timé the interest on the 
debenture stock. He need hardly tell them that the directors 
regretted very much tHat they fere under the necessity of having 
to vote for temporary accommodation for the company, but it was 
satisfactory to know that it was not a permanent sacrifice, and was 
only to enable the company to carry out in ite entirety certain 
obligations it owed to them. As they were aware, the development 
of the aluminium trade in this country had proceeded very much 
more slowly than had been anticipated at the company's inception. 
He did not propose to enter upon the debateable grounds 
as to whether, if another policy had been pursued in 
the business of the company, that development might have been 
materially increased. He must say, however, that since certain 
changes had been effected in the board and the management of 


- the company, there had been a marked improvement in the sales of 


the aluminium, and he might say that this year the sales would be 
nearly 40 per cent. more than last year. His colleagues and himself 
had every reason to hope that improvement would not only be 
maintained, but be progressive. For the first time that year, he 
was glad to say, a reduction had been made in their accumulated 
stocks, owing to the sales of metal having exceeded the production 
and purchases. Among the different causes that had contributed to 
the position in which the company found themselves was the large 
lock-up of capital in connection with the Loch Leven water-power 
power scheme. During the past two years about £30,000 had been 
expended on the scheme, and he believed that water-power was the 
largest capable of development in this country, and, under the trust 
deed, that asset became part of the security of the debenture 
holders, though, of course, the £30,000 expended remained 
unproductive until its development was proceeded with. Since the 
issue of the debentnre stock the company bad created an issue of 
preference shares, nearly the whole of which had been taken up by 
the junior classes of shares, who had in that way provided nearly 
£100,000 of capital ranking behind the debenture stock. Moreover, 
large loans of capital had been made to the company with a view 
of protecting the assets of the company. He mentioned those 
facts in order that they might see that the debenture holders had 
not been asked to give accommodation until the shareholders had been 
called upon to make large sacrifices to retain their reversionary 
interests. It was thought by the directors that, owing to the extra- 
ordinary conditions under which the aluminium business was con- 
ducted, the policy they had now put forward was the best one in 
their Interests, They could only bave a faint conception of the great 
anxiety the directors had had to endure owing to the circumstances 
of the company, and he would submit that they coald not reason- 
ably expect the directors to develop the business to the fullest 
extent while that anxiety rested over their hands. Referring to 
the balance-sheet of the company for last year, he said they would 
notice that their liabilities were £41,000, and the amount due to 
the company was only £17,000, a difference of £24,000. That gave 
them an idea of the extremely difficult positfon which bad to be 
faced, especially as the company had not begun to reduce its large 
stock of metal. At the end of last month their financial position, 


be was pleased to say, bad greatly improved, as the sales had 
greatly increased this autumn. Having regard to all the circum- 
stances of the case, he could assure them that it was most desirable 
that they should agree to the proposed modifications sub- 
mitted to them. The first of the modifications did not inter- 
fere with the security that was assigned to them. As regarded 
the second, he would suggest that they would be well 
advised to have a little confidence in the trustees and 
the large holders of stock, who had looked well into the 
situation. The third modification provoked most opposition, and 
it was extraordinary that it should be so, especially as it was made 
in the interests of the stockholders. It was thought that it was 
proposed to borrow a sum which would always remain in front of 
the debenture stock. That was not the case, because the money had 
to be repaid to the extent of £50 for each ton of metal taken from 
the warehouses and gold, and, therefore, when 200 tons of metal 
had been sold, the debt would be wiped off. That contribution of 
£10,000 was important to tbe debenture holders if they wished to 
improve the position of the company, for it was necessary to con- 
duct the business under more favourable conditions. The fourth 
proposal was that after one or two years, 25 per cent. of the profits 
earned every year and available for dividend, should be applied 
towards the redemption of the debenture stock. Perhape this was 
rather a hard bargain for the trustees to enforce on the directors, 
but it would be of great advantage to the debenture holders, as it 
would preclude the possibility, when the company had turned the 
corner, of dividing the profits up to the hilt. He moved the follow- 
ing resolution: —“ That the modifications of the Trust Deed, dated 
November 30th, 1899, as set forth in the draft Supplemental. Trust 
Deed submitted to this meeting, be, and the same are hereby 
assented to, and the trustees are hereby authorised and directed to 
execute a supplemental deed in the terms of the said draft." 

Mr. E. CREWDSON seconded the resolution. 

Some discussion then ensued, and Mr. Hoare moved the follow- 
ing amendment :—" Tbat this meeting be adjourned until Friday, 
November 21st, and that the company and the trustees be requested 
to consider, first, increasing the sum named in the clause of the 
notice from £10,000 to £15,000; secondly, interest to be attached 
to the deferred interest warrants of 5 per cent. per annum ; and, 
thirdly, to increase the 25 per cent in Clause 4 to 50 per cent. until 
the debenture stock has been reduced to £200,000.” 

Mr. Cuas FLETCHER seconded this. 

The SgcRETARY of the Debenture Securities Co. pointed out that 
he had been approached by the directors of that company as 
the representatives of the debenture holders to raise the sum re- 
quired to £20,000. The directors of his company had, however, 
after a long discussion at & meeting which was held, together with 
the advice of a gentleman who had thoroughly investigated the 
affairs of the company, decided to sanction only the obligation of 
the debenture holders to the extent of £10,000. His directors were 
fully convinced that the company had turned the corner, and had a 
great chance of increasing its business, and it was believed in two 
years’ time that £10,000 would be paid off. He did not think it 
wise to put any fresh proposal before his board because the matter 
had been thoroughly thrashed out. 

Mr. Hoars remarked that after that statement he withdrew his 
amendment. 

The resolution was then put, aud carried by 12 votes to 2. 


——— 


West India and Panama Telegraph Co. 


MB. W. B. KiNGSFORD, chairman, presided at Winchester House, 
Old Broad Street, E C., on Wednesday over the fifty-first ordinary 
general meeting of the above compauy, and in moving the adoption 
of the report, referred to the fact that, owing to continued illness, 
Mr. W. 8. Andrews had felt compelled to resign his position as 
chairman, an office he bad held since the death of Mr. Earl. He 
was pleased, however, to say that Mr. Andrews had consented to 
remain on the board. Mr. Von Chauvin had also consented to con- 
tinue to act as a director, and Mr. D. Le Rongetel had lately joined 
the board as the representative of the International Ocean Telegraph 
Co. With regard to the accounts, the receipts for the half-year 
showed a small decrease of £175, being £28,970, as against £29,145 
in the corresponding period. On the other hand, the expenses 
showed a slight increase, being £22,399, as compared with £21,277. 
There had been a slight decrease in the London office, and in the 
maintenance of landlines, and in the depreciation account of the 
Grappler, whicb, it would be remembered, was lost last May. But 
againet these decreases there was a sum of £500, which the share- 
holders voted last May to the Grappler Relief Fund. There was 
also a loss of £197 in casb, which was their bank balance at 
Martinique, and £224 had been spent in the hire of sloops to cover 
interrupted sections, and there were some small items, making a 
total increase of £1,132. The final results worked out thus :—The 
receipts were £28,970 and the expenses £22,399, showing a profit 
of £6,571. This, added to the balance of £4,079 brought forward 
from the last account, with interest on investments of £2,516, made 
an available total of £13,166, out of which the directors recom- - 
mended the pay ment of 6s. on account of the arreare of dividend on 
the first preference shares. This absorbed £10,369, leaving a 
balance of £2,797 188. 9d. to be carried forward. The Grappler was 
fully insured, and the underwriters had paid up at once, and there 
was a resulting small surplus of £1,400. The loss of the Grappler, 
as a matter of course, released her depreciation account, which at 
that time had a credit balance of £3,427, and this had been trana- 
ferred to general reserve. Shareholders would probably remember 
that last July they received a circular from the board, informing 
thom that their appeal to the House of Lords had been dismissèd in 
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favour of the Cuba Co. Owing to the timely provision made by 
the board, they had practically covered what the Courts held was 
due to the Cuba Co. The difference between the amount they had 
to pay and the amount which they had set aside was only £3,175 
11s. 6d., and this had been taken from the general revenue account 
and utilised in a final settlement of all matters in dispute between 
the two companies. Having due regard to the disasters abroad and 
litigation at home, he ventured to think that the accounts for 
the half-year might fairly be considered not to be unsatisfac- 
tory. To take the place of the Grappler they had contracted 
with Messrs. Napier & Miller, of Glasgow, to build a new 
ship to be delivered in the Thames in May. They would get not 
an ornamental, but a thoroughly good, strong and efficient ship. 
In the meantime they obtained the Newington, and it spoke well 
for Mr. Brown and the company that she was fitted up ready for 
the work she bad to do in five weeks. Since then the Newington bad 
been at the West Indies, and had repaired the duplicate Barbadoes 
cable for the original Grenada— Trinidad cable. The tug of war, 
however, began when they started to repair the Grenada— St. Lucia 
cable. Tbe section was repaired, but within 48 hours it broke 
again. They then attempted to repair the St. Lucia—St. Vincent 
cable, but the work was interrupted by renewed volcanic disturb- 
ances, and the Newington had a very narrow escape of sharing the same 
fate a8 the Groppler. It would be absolute folly to continue repair- 
ing the St. Lucia—8t. Vincent cable at present, and accordingly they 
had suspended operations, and must endeavour to possess their souls 
in patience until the return of a state of things less disturbed and 
perilous. It would be ungenerous if they did not recognise the 
excellent work of their cable and electrical staff under such unpre- 
cedented circumstances of combined difficulty and danger. 

Mr. H. Horus seconded the motion. 

Several shareholders urged that the board should endeavour to 
arrange a conference with the Direct West India Telegraph Co. and 
the Cuban Co. to see if it was possible to arrange something which 
would benefit shareholders in West India cable companies. 

The CHAIRMAN said he could only reply that they would take the 
matter into due coneideration. 

The report was adopted. į 


Companies Struck off the Register. 


Tuer following is a list of electrical companies which have just been 
struck off the register :— 


Association for the Protection of Telephone Subscribers, Ltd. 
Aurora Electric Lighting and Distribution Co., Ltd. 
Bournemouth, Poole and District Light Railways (Electric) Co., Ltd. 
British Carbide Manufacturing Co., Ltd. 

East Grinstead Electric Lighting Co., Ltd. 

Electrical Puritication Association, Ltd. 

Electric Cycle Syndicate, Ltd. 

Electric Railway Omnibus Co., Ltd. 

Electrograph Syndicate, Ltd. 

Finchley District Electric Traction Co., Ltd. 

Hermite International Electrical Sanitation Co., Ltd. 
Improved Patent Forced Draught Furnace Syndicate, Ltd. 
Kilduchevsky Mega Telephone Syndicate, Ltd. 

Madrid Street Tramway Co., Ltd. 

Portable Electric Lamp Co., Ltd. 

Telephone and Switchboard Syndicate, Ltd. 

Tyneside Electric Power Co., Ltd. 

Weymersch Electric Battery Syndicate, Ltd. 


Stock Exchange Notices.—The Committee has appointed 
a special settling day as under:— Wednesday, December 3rd.— | 


British Insulated and Helsby Cables, Ltd.—Further issue of 
£250,000 44 per cent. first mortgage debenture stock, and has also 
ordered same to be quoted in the Official List. 


Blackheath and Greenwich District Electric Light 
Co., Ltd.—The issue of 50,000 7 per cent. cumulative preference 
shares to the holders of this company’s ordinary shares and deben- 
ture stock was largely over-subscribed, and letters of allotment and 
of regret (to nou-holders who have applied) have been posted. 


Cape Electric Tramways, Ltd.—The directors have 
declared a dividend of 3 per cent., payable after the receipt of 
transfer returns from South Africa. 


Dorman, Long & Co.— The directors have declared a 
final dividend of 34 per cent., making, with the interim dividend, 
6 per cent. for the year. 


STOCES AND SHARES. 


Wednesday Evening. 
ANOTHER vigorous shake-out in the Kaffir market has went a corre- 
sponding dulness through most of the departments of the Stock 
Éxchange, from Consols downwards, and the only spot which 


escaped the influence of the collapse was the home railway section. 


In the latter a revival of public interest bas been quickened by 
reason of the good receipte now being secured by nearly all the 
lines. Electric railway. stocks, buoyant a few weeks ago, at a time 
when depression ruled in the steam department, are somewhat 
langourous now that the public has turned ite attention to the older 


issues. A number of new issues by companies in the electrical 
supply and manufacturing lists are a feature of interest. Telegraph 


stocks remain somewhat supine, but telephone issues continue their 
quiet appreciation, and there is little stock on offer in the market, 

The renewed controversy over the Corporation contract has 
brought about a fall of 10s. in City of London Electric Lighting 
Preference shares, which are down to 134. Charing Cross des 
criptions have not changed, notwithstanding some startling figures 
adduced by Mr. A. C. Morton at last week’s meeting of the 
City Corporation. Westminsters are a dull market, and although 
the lighting department should now begin to reflect in its rising 
prices the dark days of winter, the general list is decidedly 
featureless. South London Electric are harder, and it is believed 
that the shares have commanded attention by reason of the South 
London Tramways contract. Rumours are current with regard to 
a new issue of Preference shares by a very well-known Supply Co, 
but the promoters ape hedging the details with all kinds of pro- 
hibitions in regard to publication of the company's name. But, 
perhaps, 52 may inot be far off the issue price of the shares 
when they appear. 

Blackheath and Greenwich new Preference are a good market, 
and sl ady command a premium of about half-a-crown over the 
issue price of u guiuea. It is understood that the company is now 
doing very much better, and the Ordinary shares have risen }, 
whilst the Debenture stock is upa couple of points. In view of 
the valuable privileges which this st.ck possesses in the shape of 
the right to convert it into Preference shares, it looks cheap at 
anything under 115, and will probably go to 120. The difficulty is, 
however, to secure any of it in the neighbourhood of the present 
quoted price of 110. 

While triumphant success crowned the Blackheath issue, the 
British Electric Traction's offer of new Preference shares at 12 
was received with a good deal of indifference on the public's part. 
It was remarked last week that there was “not much to ‘go for 
from the point of view of the stag,” and the fact that no premium 
has been established on the shares is sufficient commentary. The 
old Preference themselves are only 17, and the Ordinary 
bave relapsed 4 this week, a few sales of these having been 
effected by some of the shareholders who wanted to apply 
for tbe new Preference. Moreover, there are others who 
do not much care for the way in which the capital of the company 
is being increased. British Westinghouse Ordinary are a good 
market at 7,3,, and the Preference at 61, the company having 
eecured the contract for the instalment of the New Clyde Valley 
Electrical Power undertaking, which is about to commence opera- 
tions on a scale of some magnitude along the Clyde Valley. There 
is no change to report in the London United Tramways issues, and 
the company’s long Parliamentary notice has very little interest fur 
the market. | 

Electric railway stocks, as already mentioned, are inclined to be 
dormant, the attitude of the various conflicting powers inducing 
caution on the part of the Central London and City and South 
London supporters. City Ordinary stock, it may be observed, is 


now quoted at & 1 per cent. margin between the higher and lower. 


prices, a closing of the quotation such as we are always glad to 
welcome. With the public in a favourable mood towards Home 
Railway stocks, but little has been said in the Stock Exchange in 
reference to the threatened competition by electric traction in 
Lancashire whereby even the goods traffic of the steam lines is 
threatened by the more modern electric system. The Hove Town 
Council is seeking powers for running electric tramways in its 
borough ; another little snub for the British Electric iTraction Co., 
which is said to bave had designs upon the trams of the quaint old 
port. Both the Brighton and tbe Great Eastern Railways are 
geeking electrical powers from Parliament. | 

Chili Telephone shares are } better, and ‘so are United River 
Plates. Another rise of & point has occurred in National Telephone 
Deferred stock, with which the market is none too freely supplied. 
Incidentally, it is interesting to note that the telephone between 
Rome and Paris is expected to be ready for service next month—& 
preliminary step, no doubt, to an extension to our own metropolis, 
which is, of course, already connected to the gay city. Monte 
Video Telephone shares of both classes are now ez dividend, but no 
change has taken place in the quotations. 

Beyond a further addition to the prices of West India and 
Panama first Preference and Indo-European sbares, the telegrapb 
market is almost immobile. As showing the greater confidence of 
investors in these stocks, it is worthy of notice that all the talk 
about the new Pacific cable has failed to depress prices in the 
Eastern group. The Eastern Extension Co.'s new cable ships, now 
finishing on the Tyne, will soon be able to start their work of 
laying a cable between the islands of Borneo and Cellebes for the 
Dutch Government, but the shares bave receded 4 on the week. 
Marconi shares keep about 33, despite the amusing (to outsiders) 
stories which are sent from the United States fin regard to Signor 
Marconi’s financial adventures. e 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock | NE ; Business done 
| yvi Closin Closing 
Present NAME. Shas | PIAA for the last Oaoa i Quotations s 1915 aq 
ee eats Nov. 12th. Nov. 19th. 1502. 
+ 
im 5 Dee a as TUR IS 
! 1899. ' 1900. 1901. Highest Lowest. 
67,100 | African Direct Telegraph, 4 X, Debs. - at . 100 " a . | QR —102 98 —102 jx zm 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 95, 000 Ps ise * 10 we : ‘ 42 31— 43 | 
119,700: Do. do. 5% Debs., Nos. 1 to 1,250 Read. is ..| 100 T = T 70 — 80 70 — 80 Wc a 
788,840 | Anglo-American Telegraph  .. $5 T .. | Stock | 73/6 84% 61s. 19 — 52 19 — 5? = 
8,105,580 | Do. do. do. 6 Prell. Stock 6% | 6% | 6% 93 — 95 93 — Yo 95 | 51 
3,105, 580 Do. do. do. Deferred kx oa zx " .. | Stock | £1 Ts. 58. 2s. Hi— 9 84— 9 Ris 
44,000 | Chili Telephone, Nos. 15044,0000  ..  .. ww .. ..  .. 5 4 | 5% | 5% 31 — 43 4 — 44 118 4 
13.338. 3008 Commercial Cable ed .. | 8100 | 8 9) 8 8 95 178 - 178 1 i LL 
1,811,209 Do. do. Sterling 500 year 4 % Deb. Stock Redl. | Stock | + ie . | 91 — 96 94 — 96 ! 96 954 
16,000 | Cuba Telegraph .. ; 155 T" 10 7 95 432% 1% 5-— 6 5 — 6 T 
6,000 Do. 10 W Pref. .. ... .. . 10 Y . n 12}4— 134 124— 134 
12,9381 Direct Spanish Telegraph T " 5 Be 5 4% 4% 1% 22— 33 24 — 
6,000 | Do. do. 10 % Cum. Pref. s ox zu E 5 2 at jus 7— 8 7— 8 
60,7101 | Direct United States Cable 90 | 3% % | os% | 10 11 104— 11 104 
'300 | Direct West India Cable, 44% Reg. Deb., within Nos. 1 to 1,200, Red. | 100 gm . p 100 —103 99 —102 1004 
4,000,000 Eastern Telegraph, Ord. Stock ; x Stock | 7% 7 * 7 96 124 —1?9 124 —129 126 124 
1.955,565 Do. 34 2% 9 Pref. Stock • 97˙—1̃ | 1000 n s " M) — 92 89 — 92 897 H9 
1,594,645 | Do. x, Mort. Deb. Stock Red. e. | Stock " ie T 104 —107 104 —107 1064 | 104 
300,000 | Eastern P tension) A ralis. and China Telegraph - af 10 7 T% 7% 12 — 124 1075 105 12 11 
320, 0001 4 9€, Deb. Stock Stock T re xx 107 --110 — 
300,000 | Eastern & South African Tele., 4% Mt. Db.. Nos. 1 to 3, 000, red. 1909 | 100 54 99 — 102 99 —102 
200,000! Do. do. % Reg. Mort. Debs. (Mauritius Sub.) 1 to 8,000 25 : E oa 99 —102 % 99 —102 
180,227. | Globe TSIceraph Ap and ded " i 10 95-1 BEY 5195 94— 10, (a B 1 ms 
180,042 do. 6 % Pref. v vig ss sie ia 10 a = = 131— 13 134— 19i a is 
150,000 | Great Northern Telegraph, of Copenhag 10 123% |15 % | 15% 2 — 28 27 — 28 274 z 
70,000 Halifax and Bermudas Cable, 44 % le Mort. ae Nos. | 100 B " LL 100 —103 100 —109 
17,000 | Indo-European Telegraph — . .. 85 10 % 10 % 10 X 38 — 42 39 — 13 394 
100,0000 | London Platino-Brazilian Telegraph, 6 ^ Debs. 2 zu vx 100 "m ba 8 101 —105 101 —105 | , 
72,680 | Montevideo Telephone, Ltd., Ord. Nos. 1 to 72,680 a ae -— 1 24°, du 5i m j— axd; v. 
86,192 Do. do. 5% Pref., Nos. 1 to 86,492 - m 1 5 X, ws " y— 1 1 xd ET 
100 National Telephone, pt Stock... ow. 100 neci dons qr boe 92 — H 2 — 9 E d 
1,966, o. do. ef. Stock 25 T vs es a ..| 100 m 64 xd 58 — 60 1— #8 X i 
15,000 Do. do. 6 % Cum. Ist Pref. .. - Rus s 4a 10 6% 6 95 6 X 12 134 124— 134 9 5 
15,000 Do. do. 6 o Cum. 2nd Pref. . E s 10 6 6 X 6 % l1i— 124 114— 12 
250,000 Do. do. 5 % Non-cum. 3rd. Pref., 1 to 250, 000 Es 5 5.56 5%, 50 44— 58 42— 51 
2,000. 0001 Do. do. 34 % Deb. Stock Red. ; a .. | Stock BaD 9175 3i" 95 — 98 95 — 98 964 95 
600,000 Do. do. 4 9 "Deb. Stock Red. NK .. | 100 n 4 4 101 105 101 —105 1024 
171,504 | Oriental Telephone An Elec. Nos. 1 to 171,504, fully paid X bs 1 5 K 6% 6% í— 1 
100,000! | Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 T 25 100 "n ai "E 99 —102 99 —102 
11,839 | Reuter's  .. x x zd es " es 8 59, 5% 5 64— 7} 63 — "À 
8,309 , Bubinarine Cables Trust T 2 es R 8 .. | Cert. 2d is x 110 —-120 110 —120^ E 
58,000 | United River Plate Telephone z 5 7% ey 1% | 4i1— 54 à — bh 54 
40.000 Do. do. 5 * „Cum. Pref., Nos. 1 to 40,000 va 5 | . — 44— 5 12— 5 as 
179,471 Do. do. 5 % Debs. .. ed Stock | . | 102 105 102 —105 
15,609 | West African Telegraph, Shares = 10 3 — 4 3 — 4 
90,08 | West Coast of America, Nos. 1 to 30,000 and 53,001 to 53,008 . 22 i 0 0 — 
150,0001 Do. do. 4% Debs., 1 to 1.500 guar. by Braz. Sub. Tel. 100 | ; B " 98 —101 94 —101 
267,080 | Western Telegraph, Ltd., Nos. 1 to 207,930 s 10 7% 17% | 7% 11 102 114— 12 12 | 118 
75.0001 Do. do. 5 % Debs. 2nd series, 1906 ave -— si 100 P - i | 102 —105 102 —105 1014 
400,000 Do. do. 4%, Deb. Stock Red. zs 23 T 100 os m J9 —1⁰² 99 —102 
88,321 West India and Panama Telegraph . M x 10 B% io) | IN 1 i 
84,563 Do. do. do. ó Cum. Ist Pre. 10 i "i 1 — si EET 5 
1,669 Do. do. do. 6 * Cum. 2nd Pref, i s 10 | 3— 4 S. 4 
80,0001 | Do. do. do. 5 W Debs., Nos. 1 to 1, 800 ..| 100 100 ~ 108 100 103 i 
| 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | | | | 
20.000 British Aluminium 7% Cum. Pref. eu. 10 T S .. | 8— 4 3 — 4 95 
300.0001 Do. do. 5% 1st Mort. Deb, Stock Red. "m : Stock " : | S 75 — 80 75 — N) " 
100.000 | British Electric Traction i Ls E A vs 10 8 X 9% 9 * 12}— 131 121— 121 13 12,7; 
100,000 Do. do. 6 X, Cum. Pret. . t - 10 Na us | 8 12 — 124 11.— 1:4 121 na 
600.0001 | Do. do. 5% Perpetual Debenture Stock .. . | Stock » oy, "EL. da 194 —127 123 —126 1254 124 
100,000 British Insulated Wire Ord. .. T T es 5 20 % 6% 10% Ta 8 7| B 
100,000 Do. do. 6 % Cum. Pref. mo oes) Jud 5. v 'xs 15 " 51— 6 54— 6 
50.000 Do. 44%, Ist Mort. Deb. Red. is m ..| 100 ^ .. T 83 103 —106 103 —106 - 
79000 aaa Lindley & Co. (1899), n 8 d Po is " as £l - 8% T lui 13s. to 158. 13s. to 158. 139 
50, do. 5 Cum. ref. " - T 505 41 eis 6 „* bu 16 6 to 17s. 16/6 to 17s. 16% 
105.731 Brush Electrical Engineering, Ord., 1 to 105,731 . à ae ae 2 545, | 5 4 Ni! i— 1 i ]là - 
150,000 Do. do. Non-cum. 6 0 Pref... ia is 2 6% | 6 i 3 1— 1 ö 1 — 1l} dd 
125,0001 Do. do. 41 % Perp. Deb. Stock wae | Stoek k 100 —103 100 ~-108 5 
125,000} Do. do. 44 % Perp.2nd Deb. Stock ..  ..| Stock | .. * e 91 — 99 93 — 98 Es 
35.00 | Callender’ s Cable Construction shares 8$ $4 , a Ur 5 15% 15% 20% 15 — 16 144 — 151 - 
10,000 Do. do. do. 5 % Cum. Pref. s 5. .. iss a? hbi—- 64 | 51— 64 54 
900.000 / Do. do. do. dk% J 1st Mort. Deb. Stock Red. | Stock 5 „ o 109 —113 109 —113 " 
1,860,014 | Central London Railw ay, Ord. Stock d .. Stock os “A 905 106 — 109 106 —109 108 107 
191,093 Do. do. 4% Pref. Stock. Ke. “eee duo ves | Stock ae . 4 106 — 109 | 106 --109 £s 
491.993 Do. do. Del. QU. ok jae) de Sear — „% Nek a, .. 4 106 —109 | 106 —109 10 | 107 
1,830,000 | City and South London Railway ʻi - Ps e we .. Stock 125 IIS. 719795 75 — 77 76 — 77 78 761 
45,000 ome Co., Nos. 1 to 85, o A Ts 900 : 3 | 74% 8 % 73% 21— 24 | 21— 3 D! 28 
: 5 % Ist Mort. Reg. De l to of £100, and | | ~ em 
100,0007 i e vod qM 101 -106 % 101 100% „ 
99,261 Edison & Swan United Elec. Light, A " shares, 49 paid, 1 to bie "n 5 6 DONE NES à— 32 i— i À 
17,139 Do. do. “A " shares, 01—017,139 . 5 6% My | .. 14-- 24 128 227 e 
511,028] Do. do. 4% Deb. Stock Red. 100 m eo 74 — 7 71 — 7 
100, 0001 Do. do. 5%, 9nd Tih: Stock Prov. Certs. all va. 100 vd 5 5 TI — 22 TT — 82 ; 
1124100 | Electric Construction, 1 to 112,100 2 6 'X, 6 95 6 '5 14— 2 11— 2 
31,390 | Do. do. a, Cum. Pref, 1 to 31,390 .. N 2 " Et UA 2— 94 21— 27 
182,5001 Po. do. 4% Perp. Ist Mort. Deb. Stock e. Stock A) fm oe 99 102 99 —102 101 100 
25,000 | General W a (1900), 5 % Cum. Pref. $ f "m io 10 2x 5% 5 * 10 — 104 10 — 104 
200,000 Po. iX Mort, Deb... 0 s. tee , » „ 0 102 99 10 i 
d SEDI Iw Tj “Telegraph V orks, no Piet T sa xi T : pia E. 20 p 164- — 174 ö m 174 17i 17 
44,050 Do. do. 44 Mort. Deb. Stock — .. — .. | Stock |)... lenge 109 118 112 » 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works 10 10 ¼ 10% | 204 213 20 214 21 203 
300,0001 Do. do. do. 4 4%1 Ist t Mort. Deb. | 100 PL M 09 - 102 100 108 2s : 
37,500 Liverpool Overhead Railway, Ord. . a 10 , BENG 3100 13% 51— hA S ses E " » 
10,000 Do. do. Pref. £10 paid — m m. F. 94 - 10i ‘ti 1015 
7.500 Parker (Thomas), Ltd., Ord., Nos. 1 to 7,5 pp ee) DE Sus KS 144— 154 144 — 151 
fRosling & Fynn 6 95 Cum. Pref. ‘ i "er ee m £l | — 6 95 A 19.0 to 20,0 — 
37,350 | Telegraph Construction and Maintenance. 12 15 % 174% 20 % 37 — 40 37 — 40 851 
150.000 Do. 4% Deb. Bds., Nos. 1 to 1,500 Red. 1900 1000 . 2 102 —105 102 —105 » 
640,000! | Waterloo & City Railway, Ora. Stock E de 100 | 8% 89, BY 93 — 96 | 93 — 96 94 
| | | 
i x rM OU EDU ENT OTE NER hs ĩðê ee 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
TOC 8 From m Bradford Share List. * From Manchester Share List. | 
LATEST PROCUBABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Telephone Construction and Maintenance, Nx Oldham, Ashton 
; and Hyde Electric (£10 Ord., 18—14. 
National Electric Free Wiring, 1—1. | Do. ae Pret (210 pd.), 101i 


Bank rate of discount 4 per cent. (October 2nd, 1909). 
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Se 
SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES, 


a Closing Closin Busi 
Present Dividends for the r ng usiness done 
NAME. or Quotations Quotations week 
issue. Share. lsat three years; Nov. 12th. Nov. 19th. | Nov. Toth 180 
: | 1899. 1900. | 1901. " | Highest. Low 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.. oe 1 "n ML - £— 8 ae, oe | M xs 
100,000 Do. tte lst Deb. Stock, Prov. Certs. T" 100 ke - 106 —109 110 —118 ] 
20,000 | Brompton & Kensington Piest Light Sup., Ord., 1 to 20,000 sS 5 6% 6% 8% 1 1 1 1 
20, 000 Do. 7 % C um. Pre. 5 se qos coe 1 1 1 1 i 
50,000 | Charing Cross and Strand Electricit y Supply dh 5 9% 9% 10 — 9 — 93 , 
70,000 Do. do. % Cum. Pref. 5 s ENS Di. dir 
40,000 Do. do. “ City Undertaking ” 4 % Cum. Pref... 5 * A 4 ibo ol 
250,000 Do. do. 4% Deb. Stock Red. zs 100 i 106 —107 105 —107 1 ! 100) 
44,496 Chelsea Electricity Supply, Ord.  .. "e ack vé 5 6% 54% | 4% 6 6 Wo 4 
150,0001 Do. do. % Deb. Stock Rea. site .. | Stock utr : 109 —112 109 —112 m : 
70,595 | City of London Electrio Lighting, Ord. 40, 001—110, 595 2 T 10 4 «X 0% 5 10 — 11 10 — 1t 1 ue 
40,000 Do. 6 Cum. Pref., 1 to 40,000 . .. | 10 6% | 6% 184— 144 19 — 14 T " 
400,000 Do. Deb. Stock, Scrip. (iss. at 115) all Pai. s 123 —198 128 —128 | à 
800,000 Do. ma 2nd Deb. Stock, Prov. Certs., all paid. 100 ps : 104 —107 104 —107 106 ; 
40,000 County of London & Brush Prov. Electric Lighting, Ord. 1— 40, 000. . 10 4% 4% 4% * 
20,000 Do; 18 do. 6 % Pref., 40, 001 —60, 000. . 10 6 6 6 % 11 1 11 » 
400,000 o. 44% Deb. Stock, Prov. Certs, (all paid) Red it x i 109 —112 109 —112 o 
50,000 Edmundson 8 Electric Corporation, Ord. Shares es 5 6 % T% 7% 6 — d 6 — | 15 
80,000 385 6 Cum. Pref. . bo T 85 A gs 6 — 6 — d Zt 
140,000 44% 1st Mort. Deb. Stock e 100 " is 107 —110 107 —110 a Ae 
21,000 Kensington and Knightsbridge Electric, Ord. .. - 5 1% 12% 10 10 — 11 10 — 11 QS xA US. 
90,000 do. 4% Debenture Stock .. | Stock oi $3 iu 101 —104 101 —104 s | m 
110,000 ondon E Electric Supply Corporation, Limited, Ord. .. os 8 P. 85 eg T 2 1 A 
49,840 Do. do. 6 % Pr 5 S T E 4 4 B | 5 
250,000! Do. do. do. 4 % 1st Mort. bob. Stock Red | Stock Pa m ON 96 — 99 96 — 99 9898 
100,000 Metropolitan Electric Supply, 1 to 100, 000 ; 10 536 6 9 64% 154— 164 154— 1 an dy 
220, 0001 Do. 5 4 % 1st Mort. Deb. Stock ex ia e Es "A m 110 —116 110 —115 he 
250,000! D. 4X) Mort. Deb. Stock Red .. | Stock dx es - 99 —102 99 —102 : 
10,852 | Notting Hill Electric IEEE A xi s 10 7% 7% 6% 14 — 15 14 — 1$ "E cis 
40,000 St. James’ and Pall Mall Electric Light, Ord. . 5 144% | 144% | 144% 14 1 14 1 14 | fe 
20,000 Do: do. do. 7 % Pref. 20,081 to 40,080 5 1% 7 X 7 936 b 433 
150,000! do. do. 84% D Deb. Stock Bed at 100 23 » s 98 —101 98 —101 Bee Aa: 
12,000 Smithfield Markets Electric Supply, Ord. - 5 - p ju 1— 2j 1— 2} is | wif 
50,0001 Do. do. 4%, Deb. 2. px s M 100 E 5 2: 80 — 90 80 — 90 SEP 
65,000 | South London Electricity Supply, Ord. x es k; T 5 2 8 — 8 ; 
90,000 | Urban Electric Supply, Ord., £4 pd.. 5 24 Pas "dea S — 4 m 4 4 i 
90,000 Do. do. 5 % Cum. Pref., £4 pd. 5 m "LT 4 4 ee 
110,000 | Westminster Electric Supply, Ord. : 5 13 % | 108% | 104% 114— 12 11 — 12 | 1! " 
98,141 Do. do. 5 % Cum. Pref. 5 CCC 6 — 64 64 
* Bubject to Founders Shares. t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, November 19th. 
CHEMICALS, &c. | This week. Last week. Inc. or Dee. a METALS, &c. (continued). This week. | Last week. 5 or Dee. 
a Acid, Hydrochloric zs per ewt. 5 / | 5/- n 9 Copper Sheet - 2s .. per ton £67 | £67 T 
a „ Nitric.. y. ES .. per ewt. ` 22/- 22/- 2 a » Rod. .. per ton £67 £67 
4 „ Oxalic.. " M .. per cw. $2/- 32/- 2s e A (Electr oly tic) Bars .. per ton £65 265 
a „ Sulphuric... as .. per evt. 5/6 5/6 xi | e M T Sheets .. per ton £74 £74 
a Ammoniac, Sal .. per cwt. 42/- 42/- ice e 5s M Rod .. per ton £65 £65 
a Ammonia, Muriate (crystal) .. per ton £33 10 £33 10 m e H.C. Wire per lb. nid. ! we 
a X .. per ton £30 £30 bis J Ebonite Rod m T .. per lb. 7 | j- 
a Bleaching powder . e. per ton £4 10 £4 10 I „ Sheet per lb. 57 
a Bisulphide of Carbon per ton 415 415 - n German Silver Wire js .. per lb. 1/44 | 1/44 
a Borax.. . per ton | £13 £13 - | h Gutta-percha fine.. x .. per lb. ; / 8j- | 
a Bensole (90 m per gal. 7/- 77 ji | h India-rubber, Para fine .. .. per Ib. | 3/2 to 3/5 ; 8/2to 3/5 , 
a » 50/9096) .. per gal. 5/6 5/6 i Iron, Charcoal Sheets per ton 418 i £18 VE 
a Copper Sulphate per ton £19 £19 i „ Pig (Cleveland warrants) per ton 50/8 | 50/11 8d. dec. 
a Lead, Nitrate "" per ton £24 £24 i „ Forgings, according to size per ton From £11 From £11 | T 
a , White Bugar per ton | £31 £31 | i „ Scrap, heavy .. per ton | 17/6 to 50j- . 47/6 to 50/- | 
a „ Peroxide... vt .. per ton x 10 ar | é „ Wire, galvanised No.8 .. per ton | £9 15 PU ; js 
a Methylated Spirit. per gal. j | £11 to i 
a Naphtha, Solvent (96%, at 160°C). per gal. 886 5/6 | g Lead, English Ingot —.. .. per ton Ell 26 | to £i] j; 29 6d. ine. 
a Potash, Bichromate, in casks .. per lb. I 34. | ddl. - 90 s Sheet .. per ton £13 £18 
a „ Caustic (75/80%)..  .. per ton £% 411 m Manganin Wire No. 2. per Ib. 8/- 8j- 
a " Bisulphate a . per ton £35 £35 g Mercury... per bot. £8 15 £8 15 
a Shellac - .. per cwt. 130/- 130/- m d Mica (in original cases) small . per lb. | 8d. to 9d. | 8d. to 9d. 
a Sulphate of Magnesia ds .. per ton 1 £410 | £4 10 S d „ n is medium per lb. 1/9 to 2/9 1 to 2/9 
a Sulphur, Sublimed Flowers .. per ton 46 5 465 EM d » . large .. perlb. | 3/8to"j3 3, ˖0 7/8 
a „ Recovered ae .. per ton £5 10 45 10 xs p Phosphor Bronze, plain castings per lb. 114d. to 1/2 114d. to 1 
a „  Lump ..  .. .. per ton £5 £5 l -- p „ rolled bars & rods per lo. I/ to 13 | M- tole ` 
a Soda. Caustic (white 70 .. per ton | £10 15 £10 15 à p " erp ence per lb. From 1/2 | From 1/2 
a „ rys .. per ton £3 £3 | o Platinum . per oz. ' £4 £4 
a „ Bichromate, casks.. .. per lb. 24d. 22d. p Silicium Bronze Wire per lb. 9d.tolj- , 9d. to 1 
, i i Stee., Magnet, acc'd'g to dese’ p n per ton £58 | £58 
METALS. &c. ! a E „ in bars | de elg | rd | 
k , : | 4 i 
b Aluminium Ingots, in ton lots .. perton , £148 I 9 Tin, Block ..  ..  .. per ton | to £115 | toig s * dec: 
M Wire, intonlots .. perton . £29 4221 ius . 9g „ Foil .. per lb. 1/6 ! 1/6 
b 2 Sheet, in ton lots. per ton £191 £191 E | ^ „ Wire, Nos. 1 to 16 per lb. 1/64 1/64 
p Babbitt’s metal ingots per ton ‘£40 to £180 £40 to £190 22 | p White Anti-friction Metals— | 
^ Brass (rolled metal 2" to 120 basis per lb. d. d. j ne „White Ant” brand per ton £36 to £60 | £36 to £60 
e „ Tube (brazed) eo Per lb. d. : j Yarns, 2/10s Grey Cotton, on sp'ls per lb. 7d. . e 
e n „y (goliddrawn).. «per Ib, 63d. j „ ica Flax per lb.  5jd. sid. | j 
€ „ Wire, basis.. . .. per lb. 1. : J .» 3 ply 10 lbs. Russian per lb. 441d. 4 L 
c Copper Tubes (brazed) ). . per Ib. d. d „ 10 lbs. Russian, single .. per lb. i 4id. e 
c „ (solid drawn) .. per lb. d. 9d. J „ _ 180 lbs. Jute rove per ton £1111 £1111. | 
g Copper Bars (best selected per ton | £67 £67 k Zine, Sh't (Vieille Montagne bnd.) per ton l £28 l 
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a Messrs. Wd & Co. 8 f India-Rubber. G. 85 ana Teleg. Works 
b The Britis uminium Co., : Quotations J 7 Messrs. James akspeare. [Co., Ltd. dotati 
ions 
denied e Messrs. Thos. Bolton & Sons., Ltd. supplied by) ^ Messrs. Edward Till & Co. | hii ed bs a. 
d Messrs. F. Wiggins & Sons. i Messrs. Bolling & Lowe. o Messrs. Johnson, Matthey & Co., L 
e Messrs. Frederick ome & Co. j iE Walter H. DS Co., Ltd. P The Phosphor Bronze Company 
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* Mesire: Morris Ashby, Limited. 
m Messrs, W. T. Glover & Co., Ltd. 
n Messrs. P. Ormiston & Sons. 


| Receipts | tor | os dace ceipta for | mota 2 Miles 
wide the week. Total to date. open. 5 | S the week. Total to date. open. 
Company. ending 5 Company. — | à 
Ino. oi ot Inc. or |This E ending or This Last 
Am'nt. deo.“ Am'nt. deo.“ |year. | $ | Au Rs BUE Am'nt. an dess 
———— — —ä—H—b 80 geom bt ͤ tit EA = = FFF ash 
l | g l 
2 2 £ £ B. E. T. Co. (continued)— | £ £ £ £ | 
Bisokpool and Plast Nov. 14] 72 | + 83 | 28,057 | + 8,741 184 § Southport .. Nov. 7 247 | «191 11,685 + 4,197 
lackpool and eetwood „ 15 209 | + 56) 19.798 — 200 171 8 South Staflordahire. „ 7 | 777 | + 81 | 99, — i | 
risto) Trys. & Car. Co „ M| 490 1480 — — 28 |28 £. Swansea COD RIAM MES: i | 138 + 40 21,381 + 1,208 | 
British Elec. Trao „ 2— 2 aunton.. "t ae — 9 — as 
vonport „ 7| 437 | + 34| 19,983) 4 1181! 6 5 82 Tynemouth e 6| o» 7, 21 | 4 46 18,47 + 1,887 3l 
ey—Stourbridge.. | „ 7 175 — 4171 | 33,794 | + 4,121 18} | 1 — eston · super - Mare. „ 5 45 — 876 — A 
ttt IR „ T7| 856 | +248 | 88,822) + 6,5471 * © Wolverhampton Dist.| „ 7| 990 | +585 | 9,518! + 6.180 1 » 
Gravesend—Northfüeet | , 7| 191 | — | 2997| — — 4 Central London Railway | „, 15 7,958 | +549 | 181,545 | 410,750 | 6 d 
Greenock—P*.Glasgow | , 7, 495 | +212 22.522 418,073, 7À | "4 F City and B. London Ry. „ 16, 8,499 | +958 | 59,809, £10,318 d 
Hartlepool  .. ..| » 7 %42 31 11412| + 1,120 Doncaster Corp. T : za € — = — *d 
Kidderminster .. el» 7 107 | + 16 5,612|+ 48 4 4 ? Dover Co tion rns „ 15 182 | + 0 10,188 Nj 8 4 
Menbyr.. .. e| » 7: IR — 2 3. — 109 8 | 8 3 Dublin U ted Trys, „ 14 4,802 | +270 | 97,521 | + 2,256 | 46 
Middleton .. e| €» 7 994 = 9,727 — 84 | — g East Ham Tramways ..| „ 15 459 | +152 10,86 + 2,100 6 M 
Oldham—Ashton ..| » 7, S44 | +118 | 28,800) + 1 „ „ 8 Glasgow Corp. Trys. „ 15 | 19,678 TT | 904,702 | —11, 4 ? 
Pole .. .. „. 1 van MS 11,725 | — — 78 al al Liverpool Overhead Ry. s 16 1,562 | «161 | 31,88 | — 
ee oe 99 ? * 66,651 + 8,690 * Newcastle Corp a ce $5 15 8,076 TN I bed " 
Rotbesay . ee . 7 + — — + 4,708 n 1% 


| 
| 
| 
| 


(ow 7) e YI LB "eno . Sunderland | Gon. „ 16 1063 | + 5| 89,796 
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RECENT PROGRESS IN LARGE GAS ENGINES. 
By Herpert A. HuuPHREY, M. I. Mech. E., A. M. I. C. E., M. I. E. E. 
(Abstract of Paper read before Section (i, September 11th.) 


(Concluded from page 839.) 


Fic.14 shows the interior view of the Düdelingen power-house. 
The nearest engines are 600 H. P. each, and the two sets at the far 
end are 1,000 H.P. each. 

The Deutz Co. have other engines driving alternators in parallel 
at Romanshorn, Switzerland. 

The double-acting Korting engines, as recently perfected, will 
doubtless be largely used for driving alternators in parallel. In the 
meantime, fig. 15 shows half of the Julienhiitte station, with three 
Körting twin-cylinder single-acting 300 H.P. gas engine seta, the 
alternators being supplied by the same makers. These three-phase 
alternators have 40 poles, and their speed is 140 revolutions per 
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Fia. 14. 


minute, the frequency being 463. The angular cyclic variation 
calculated in degrees for a bipolar system is 3°8°, and the 
weight of the rotating parts multiplied by the square of the 
diameter of gyration is 325,000 kgm.' The photograph is taken 
from the centre of the station, and the small direct-current 50 H P. 
set in the foreground is for separately exciting the alternators. A 
motor-generator is also seen, comprising a 50-H.P. asynchronous 
motor, coupled to a 33-xw. direct-current dynamo. The parallel 
running is particularly good in this station ; the load is principally 
asynchronous motors; but three synchronous motor-generators for 
converting to direct-current are being added. Two 1, 000-E. P. units 
will soon be ready for working at this station. 


Fic. 15. 


Körting Bros. have also furnished gas-driven alternator sets to 
the Mansfelder Kupferschiefer bauenden Gewerkschaft at Eisleben, 
and to the Markircher Berg und Hüttenverein at Markirchen in 
Elsass; and both these firms testify to the perfectly satisfactory 
parallel running of their alternators. 

A double tandem 600-H. . Cockerill engine, with four single- 
acting cylinders, coupled to a 450-kw. three-phase generator, is 
Working in parallel with two steam-driven generators. The speed 
18 150 revolutions per minute, and the frequency 25 cycles per 
second. The plant is installed at Kladno Steel Works, in Bohemia, 
and the engine was made by Breitfeld, Dapek & Co., of Prague. 
The cyclic variation is 2380, with a fly-wheel 18 ft. diameter, and 
Weighing 28 tons. It is most interesting to note that, in the first 
place, only one-half of the complete engine was delivered and set 


to work; and although under these circumstances the cyclic varis- 
tion was as much as 41s, yet the generator thus driven ran quite 
well in parallel with the steam engincs. This engine was described 
by Mr. A. C. Eborall in his paper before the Manchester Section of 
the Institution of Electrical Engineers. An electric eddy-current 
brake is applied to the fly-wheel, in order to provide an artificial 
load up to some 300 H.P., when putting the generator in parallel 
with others. The brake is very simple, and consists of an electro- 
magnet, requiring but little energy in the shape of a small amount 
of direct current, which can easily be regulated in strengtb accord- 
ing to the brake-power wanted. In addition, there is provided an 
adjustable three-phase cboking coil, to limit the synchronising 
currents during the adjustments. Both the brake and the choking 
coil are put out of use when the alternator has taken up its load. 

Westinghouse sets have proved themselves quite equal to parallel 
work with direct-connected alternators. 

Fig. 16 is a view of one of three 250-H P. sets at the works of the 
Metropolitan Railway Carriage and Wagon Co., Birmingham, which 
run well in parallel. Each generator is of 150 Kw. capacity, yield- 
ing two-phase current at 220 volts per phase when running at 200 
revolutions per minute. The exciter is belt-driven; the armature 
is of the slotted core ironclad type, and there are 36 laminated 
poles. The load consists chietly of Westinghouse Size C alternate- 
current induction motors, which are self-starting under load. 

The Brymbo Steel Co. are fitting up their works with 500 to 
600 H.P. Westinghouse gas engine alternator sets. The generators 
will run in parallel, and furnish power and light for the works. 

In connection with parallel running, one of the most interesting 
Westinghouse installations is that now erecting in Buenos Ayres for 
the Great Southern Railway Co., South America, where the engines 
will be worked by Mond gas. The 1,500 B. H.P. required will, on 
account of the peculiar load curve, be divided into 250-H. P. unite. 
The engines are direct-connected to three-phase alternating-current 
generators, supplying low voltage current for motors and for incan- 
descent and arc lighting throughout the railway shops and yards, 
and at high voltage for distribution to furnish light and power to 
railway yards, passenger stations and docks, 10 to 15 miles away. 
The fuel cost per unit will be one-third only of the cost, if higt.- 
class steam engines were used. 

The theory of alternators working in parallel has been 80 wrapped 
up in the mystery of mathematical formule, and expressed 


differently by every writer who has made it his pet subject, that a 
statement of a few of the leading facta may be welcome. 

The cyclic variation of the driving engine must be maintained 
within certain limits, depending on the design of the dynamo and 
the character of the load, the most important factors being the self- 
induction and reaction, and the short-circuit current of the alter- 
nator, the speed, and the number of poles. Parallel running is 
facilitated by low frequency and high speed of rotation, by arma- 
tures with a good deal of self-induction, and by a non-synchronous 
load. When the load includes synchronous motors, and still more 
with rotary converters, a more uniform driving torque is 
needed; but no case occurs in practice which cannot be dealt 
with in a perfectly satisfactory manner by a properly designed 
multiple-cylinder gas engine. In ordinary cases where the 
periodicity does not exceed 50, the cyclic variation may be 
approximately 200, varying from ,i, to 41; according to the 
special circumstances. Under the most unfavourable conditions of 
load, % is good enough with well-designed alternators. Gas 
engines are already running with a cyclic variation of 41,, and this 
with fly-wheels of quite moderate weight, and the makers are 
prepared to guarantee even better results in the very exceptional 
cases where they might be required. Except by limiting the cyclic 
variation, fly-wheels do not assist in parallel running. Ia fact, it is 
quite possible to increase the maximum phase displacement by 
increasing the moment of inertia of the rotating parts beyond a 
certain limit, as has been shown by Mr. H. C. Leake, among others. 
Whenever a relative displacement takes place between two alter- 
nators in parallel, cross-currents occur, the work of the leadi 
generator is increased, and that of the lagging generator diminished, 
and the alternators tend to pull one another into phase. The 
synchronising force is greater the greater the phase displacement, 
so that the leading generator has been putting energy into the fly- 
wheel of the lagging generator all the tıme that the latter is laggirg 
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and catching up again. The cumulative effect of this fly-wheel 
acceleration is to make it overshoot the correct mean speed, just as 
& common pendulum swings beyond its mean vertical position ; and 
it is in this swinging that the weight of the fly-wheel plays an 
important part, by regulating its amplitude and periodicity, which 
may reach values leading to unfavourable results, and possibly 
produce resonance effects. Consequently, the fly-wheel should be 
made the last resource for securing & good cyclic variation, and 
attention first devoted to obtaining & uniform crank effort by an 


increased number of equally timed impulses per revolution, and a ' 


good balance of the reciprocating parte. Resonance effects are not 
often to be feared, and can readily be prevented, but engines and 
generators should not be assembled without making the necessary 
calculations to prove the remoteness of such effecta. 

So far the cyclic variation in speed bas been spoken of as if it 
depended only on the engine, yet the dynamo maker bas in his 
hands the means of reducing the variation independently of the 
engine. If, instead of having the poles and shoes of alternators 
laminated, they are made solid, the parallel running will be assisted. 
Still more is this the case if copper bridges are made to stretch 


between and around the poles, for then any change in angular. 


velocity, disturbiag the distribution of magaetic flux in the air gap, 
causes damping currents tending to check such variations in velocity, 
and prevent the swinging previously mentioned. Again, one can 
go a step further, and pierce the poles with a number of holes to 
receive a squirrel cage of copper bars with their ends short-cir- 
cuited. "This last arrangement has the important advantage that 
the alternator will then act a8 an asynchronous motor, and if one of 
two alternators in parallel has its field exciting current broken 
through any cause, the other will keep it turning as a motor. 
Should the gas engine fail to ignite its charges, still its alternator 
would keep going as an induction motor and complete breakdown be 
prevented, giving the attendant time to put matters right. The 
arrangement means additional expense and some small waste of 
energy, and it is not suggested that in every case it is necessary, 
or even advisable, but it shows what extreme safeguards are 
possible. 

The governing of gas engines is in some ways superior to that of 
steam engines, as there is less risk of surging and hunting ; but with 
gas engines for alternators in parallel, the governors should possess 
similar characteristic curves and degrees of stability. 'The margin 
of speed between no load and full load should not be too narrow; 
never less than 3 per cent. 

The recent remarkable progress in large gas engines outlined in 
this paper will undoubtedly continue until Sir Frederick Bram well's 
prophecy of 21 years ago, made before this Association in 1881, has 
been fulfilled, and steam engines will only be found in museums. 
Already one can chronicle a case where gas engines of 6,000 H.P. are 
to be employed in transmitting three-phase current from Ilseder- 
Hutte to rolling mills at Peine, a distance of 5 miles; and the pre- 
sent installation of steam engines of 2,000 H. P., although of excellent 
type and not three years old, will be superseded. 

An addition to their steam plant of a 3,000-H.P. gas engine is 
contemplated by the Glasgow Corporation, and & double-cylinder 
Körting engine has been offered them. This shows that the ques- 
tion of large yas engines is stirring in the minds of central station 
engineers. 

A change which means the replacing of boilers and steam engines 
by gas producers and gas engines, and is accompanied by a saving 
of more than half of the coal, cannot be averted. Moreover, by the 
Mond process the gasification of a ton of coal leads to the recovery 
of 90 Ib. of sulphate of ammonia worth 8s.; and one has only to 
recall Prof. Crookes' presidential address to realise that this 


valuable manure will become more and more necessary for the pro- - 


duction of our food stuffs. The author has already obtained with a 
large gas engine a thermal efficiency of 34 per cent., using producer 
gas; and it will not be surprising if in a comparatively short time 
a 40 per cent. efficiency is reached. It is earnestly to be hoped 
that British manufacturers will not be behind in helping to realise 
these resulte, by actively promoting the development of the large 
gas engine, which is the engine of the century. 

The author's cordial thanks are due to the directors, managers 
and engineers of the several companies mentioned in this psper, 
for their kindness in conducting the author round their works, 
answering questions and supplying information, photographs and 
drawings. i 


INSTITUTION OF ELECTRICAL ENGINEERS, 


THE chief arrangement which had been made for last week's meet. 
ing of the Institution of Electrical Engineers at Westminster was 
the delivery of Mr. James Swinburne's presidential] address, It 
was, however, found on the morni g of the 13th inst. that Mr. 
Swinburne was too unwell to be present in the evening, although 
his illness, we are happy to add, was said not to be of a serious 
nature. It is quite essential that such an exceptional address as the 
President bad prepared should be delivered by that gentleman 
personally, therefore it was considered wise to defer this part of 
the proceedings until his indisposition bad passed away. This 
decision was the only one which could be fairly arrived at, both in 
justice to the address, and in consideration for Mr. Swinburne him- 
self. 
We were unable to make reference to the altered arrangements in 
our last issue, for very good reasons; the Revinw had to be out of 
editorial hands long before {the absence of Mr. Swinburne was 


known to be certain, and our pages were actually printing ‘at, the 
time the meeting was opened. i 

What did transpire at the meeting was as follows: 

Mr. John Gavey, Vice-President, took the chair. Reference was 
made to the death of three distinguished members of the Institu- 
tion, who had died during the recess, viz., Sir Frederick Abel, Dr, 
J. H. Gladstone, and Prof. Sidney H. Bhort. 

Prof. W. E. Ayrton has resigned the hon. treasurership, and Mr, 
Robert Hammond was appointed to that office. 

The preliminary arrangements for the visit to Italy next year 
were announced as follows :— 

Party to travel vić St. Gothard route, leaving England Thursday, 
April 2nd, arriving at Como April 3rd, leaving for Milan April 6th, 
and dispersing at Milan April 9th, the day before Good Friday. 

A very cordial invitation has been received from the President of 
the American Inst E. E. The Chairman stated that on account of the 
visit to Italy in 1903, the American visit could not: be arranged for 
that year, hence the Council had accepted for 1904. It is under- 
stood that an invitation is to be expected from Canada, and it is 
probable that ultimately an arrangement will be made to visit both 
the United States and Canada, holding a meeting in the latter 
place. This would give members the opportunity of visiting the St. 
Louis Exhibition, even if no official visit should be arranged to 
that centre. | 

It was reported that as an immediate outcome of the deputation 
to the Board of Trade, there was reason to believe that the question 
of Board of Trade regulations was receiving the most careful recon- 
sideration. z 

In regard to the correspondence with the Home Office, re Factory 
Act, the Institution has been assured that full opportunity will be 
afforded for the discussion of Regulations before they are adopted. 
There is reason to hope that the Secretary of State may see his way 
to give what assistance to the profession is possible under the pre- 
sent Act in regard to the employment of “ young persons ” in elec- 
tricity works. 

As already stated in our columns, the President of the Institution 
has been appointed to serve on the Committee nominated by the 
Home Office to inquire into questions relating to the use of elec- 
tricity in mines. l 

Reference was made to the Code of Etiquette approved by the 
Council for Consulting Engineers, amongst whom quite a flutter has 
recently been apparent. 

The original proposals of the Council respecting subscription 
rates have been somewhat modified. They now propose that all 
subscriptions shall be unified up to the present maxima, subject to 
no subscription at home being less than £2 2s., or abroad less than 
£1 11s. 6d., with the exception of foreign members (a small class of 
exceptional character) and students. The rules for students are to be 
altered, allowing them to remain in that class until they are 26 
years of age, but paying tor the period of extension £1 118. 6d. 
instead of £1 1s. per annum, this enabling the student to pass, if 
he wish, and if qualified, direct into the class of associate members. 
The new rates proposed are as follows: 


Home. Abroad. 
Members... € a £3 3 0 42 2 0 
Associate members 2 2 0 111 6 
Associates sie cee. 2 2 0 111 6 
Students: senior . 111 6 111 6 
Students: junior . 11 0 110 
Foreign members .. 3 3 0 10 0 


At the same time, Science Abstracts, which is not valued equally by 
all the membership, is to be supplied only tothose willing to pay & 
small subscription. The publication is to be divided into two parts, 
" Engineering" and Physical Science"; the two parts together 
to be supplied to members at 7s. 6d. per annum (the price to the 
public is 24s.), the “engineering " portion alone to be supplied to 
members at 58. per annum. A circular is shortly to be issued to 
members, and statutory meetings of full members (M. I. E. E.) are to 
be called for considering alterations to the articles of association. 

A list of some of the papers promised for the session wasread, the 
date of the annual dinner announced, and the premiums presented 
a8 per list published in annual report. 

The next meeting called is for Thursday, November 27th, when a 
paper on “ Electrons” will be read by Sir Oliver Lodge, F. R. f. 


NOTES ON THE TESTING OF TRAMWAY: MOTORS, AND 
AN INVESTIGATION INTO THEIR CHARACTERISTIC 
PROPERTIES. 


By MicHarr B. Fikrp, Member, A. M. Inst. C. E. 
(Paper read at Glasgow, May 13th, 1902.) 


(Continued from page 801.) 


For studying the probable current required along & given toute 
it is convenient to have the tractive effort necessary for propelling 
a given weight of car up different gradients, and tor accelerating, 
drawn out onthe same sheet. As au example, examine fig. 13, drawn 
out for a 12-ton car as above described. The rolling aud Journal fric- 
tion of the car truck have been allowed for in the gradient line. They 
may, of course, be represented by a small up-grade. Thus this line 
does not pass through the origin. 

In calculating the force necessary to produce a given acceleration 
it is necessary, not only to consider the lineal acceleration of the cat 
as a whole, but also, the angular acceleration of all rotating parts. 


. s 


We must, in fact, increase the actual dead weight of the car by 4 
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certain amount when calculating accelerations, to allow for the 
angular acccleration of motor armatures, wheels, &c. 


If w = dead weight of car with all accessories in lbs. 


r, = radius of gyration of armature shaft with armature, com- 
mutator and pinion. 


r, = radius of gyration of axle, with car wheels and gear 
wheel. 


r — radius of car wheel. 


w, = weight of armature shaft, armature, commutator and 
pinion in lbs. 


mw. .- weight of axle, two car wheels, and one gear wheel in 1b», 
gear ratio. 


- T = tractive effort—measured at tread of wheels—per axle, 
in lbs. 


a — acceleration of car in miles per hour per second. 
Then for a four-wheel car with two motort- - 
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Thus for an ordinary case, such as has been assumed, from 9 to 10 
per cent. should be added to the dead weight of the car, to allow for 
the angular acceleration of the rotating parts. This has been 
allowed for in fig. 13. 

Buppose we wish to find the current to accelerate a car up a grade 
of 5 per cent. 3 miles per hour per second, we see that for the 
acceleration alone 2,020 lbs. tractive effort is necessary; to this we 


MARVAILE 


"Pr d Ibs. to overcome the grade and friction, obtaining a total of 
,820 lbs. 

On greasy rails the wheels would slip, but on sanded rails the car 
would mount with the desired acceleration with 90 amperes (motors 
in series). : 

Having obtained all the characteristic curves relative to the 
motor, the question at once arises, at what point is the efficiency of 
most importance to us, that is to say, what shape should the efficiency 
curve have in order to get the greatest commercial advantage ? 

This is a most difficult point to settle; it will naturally depend on 
the nature of the route, hilly or otherwise, amount of traffic, average 
number of stops per hour, skill cf motorman, maximum speed 
allowed by the Board of Trade, and a large number of other factors. 
I preter to divide up the journey into five periode :—(1) current cut 
off; (2) running with resistance in circuit, motors in series ; (3) full 
Series; (4) resistance, with motors in parallel; (5) full parallel. 

To show you roughly the proportion of these intervals I have 
constructed am fig. 14, which shows three complete journeys 
at different times of the day, on different routes, and with different 
motormen. Time is represented horizontally, and the various 
intervals, which were carefally observed under normal traffic con- 
ditions, blocked in to form a square diagram. These journeys give 
the following analyses: 


Total 


' Total time in seconds for periods. 
Journey. | DE time. | ) Rl 
secs. 1 2 8 1 5 


2,766 625 158 953 


Springburn to llam. 678 
e | 1280 5070 54% | 19:495, 15% 5% — 1849 
I p.m.— | 
London Road ! 53 1.168 1,217 105 404 
ME j oi 65 579% pev | 192% 16 — 635, 
1.20 p.m. , 

Mount Florida 12, 3,000 1,121 | 1,507 11:2 — 308 
to Maryhill and and 12.5— 6735 | pss, ^ 1674, | 265 RIX, | 5475 
back p.m. 

AND POLL ONSHAWS 


ROAD ANO WHITEINCH 


ANO MOUNT FLORIDA 
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Suppose that after takinga large number of such tables on different 
routes, at different times of the day, aud with aifferent experienced 
motormen, we come to the conclusion that the current is cut off for 
50 per cent. of the whole time, the series notches are in use during 
35 per cent, and the parallel notches during 15 per cent. of the 
whole time. | | 

Suppose, further, that from readings taken in the power station 
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we find the average current per car = 15 amperes, then the 
average current per car taken over the time that the current is 
actually on will be 30 amperes. We may assume, moreover, 
that the average current on the parallel notches is twice tbat on 
the series notches, which will result in an average current per 
motor of 23 amperes. In all probability the average current 
per motor during the time the motors are in full series and in full 
parallel will be less than tbis rather than more, since the 
momentary rushes of current during acceleration on the different 
controller notches are considerable. At present the average current 
per car for the Glasgow system is more nearly 12 amperes than 15 
amperes, and it ja, therefore, from considerations such as these that 
I am led to the belief that in Glasgow, at any rate, the 250-volt 
efficiency curve just about the bend is of very great importance, and 
we should try to have as high an efficiency at this part as possible, 
even at tbe expense of a drooping efficiency curve at the higher 
current values. 


This part of the curve is most difficult to obtain accurately, but. 


a large number of points should be taken, so that the true shape 
of the bend can be studied. There ia one point for each motor 
where the total motor loss wil be a minimum. 1 have shown a 
“ total loss" curve in figs. 3 and 4; in fig. 3 is shown the total loss 
in kilowatts at 500 and 250 volts, and in fig. 4 total loss in horse- 
power at 500 volts. 

In fig. 4 the line for horae-power input is also drawn to same 
scale, so that the difference between this and “total loss" curve 
represents brake horse-power at 500 volts. | 

It is interesting to compare the current corresponding to minimum 
loss with the average current per motor. | 

The writer is convinced that in many cases a considerable economy 
may be effected by giving due consideration to the manipulation of 
the controller. 

Undoubtedly the most satisfactory way of studying the acceleration, 
as also the retardation, periods is by means of a recording ammeter 
actually installed on a car. 

My predecessor, Mr. A. E. Le Rossignol, worked with such an 
apparatus, it being arranged to record not only current, but speed, 
and the controller notch, simultaneously. This apparatus has been 
for a long time out of order, so that I am unable to place before you 
the results of any such tests. I hope, however, before long, that we 
shall have time to reset-üp this apparatus in & practical shape. I 
will content myself, therefore, with merely giving here some 
graphical methods devised by myself for determiniog with con- 
siderable accuracy the current consumption and the curves of 
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current, velocity, distance travelled, &c., during the acceleration 
and retardation periods. First, let us look at the retardation 
diagram, fig. 15. Current per motor is plotted horizontally, and 


N 
to the right-hand side a scale for values of ,- is constructed 


vertically. Continuing in the same horizontal as the current scale, a 
reversed speed scale is marked off, and a straight line curve connecting 


the values of z and u is drawn for each value of B, i.e, for the 


five controller notches. The curve connecting retarding force 


at the tread of the wheels and 1 is further constructed, the 


retarding force in pounds being plotted horizontally. Beyond this 
a number of straight-line curves connecting retardation in miles 
per hour per second and pounds retarding force per axle for a 
12-ton car and a number of different grades have been drawn in. 
The friction of the car is here represented, for the sake of 
simplicity, as 1 per cent. up grade. 

(To be continued.) D 


At the meeting of the Glasgow Local Section of the Institution 
of Electrical Engineers on Tuesday last week, Mr. Henry A. 
Mavor, the president, delivered his opening address, which was a 
continuation of a paper on the design of continuous · current 
dynamos read to the International Engineering Congress, Glasgow, 
1901, and which had for its subject the consideration of the design 
of machines of 20-H.P. and under. A discussion followed in which 
Mr. M. B. Field and Mr. Arthur Kerr took part, and, on the 
suggestion of Dr. Maclean and Prof. Gray, further consideration of 
the subject. was adjourned till next meeting. 


TUNBRIDGE WELLS TELEPHONES. 


THE adjourned special meeting of the Tunbridge Wells Town 
Couacil was held on Wednesday last week, under the presidency 
of the Mayor (Alderman Finch), when there was a full attendance 
of the Council, and a large number of burgesses were also present, 


The following printed report was in the hands of the Council :— 


To THE TELEPHONE CoMMITTEE. 


In accordance with your wishes we beg to present to you our joint 
report upon the present financial position of the municipal tele- 
phonic undertaking. 

In the month of February last, on the occasion of the Corpora- 
tion’s application to the Local Government Board for sanction to a 
loan of £15,000, making witb the amount previously sanctioned a 
capital.sum of £25,000, it was:estimated by Mr. Bennett, the con- 
sulting engineer, that for this total expenditure of £25,000 there 
could be constructed 1,148 actual revenue-earning lines. 

On the experience g^ined in the working of the undertaking up 
to that time, it was estimated by the borough accountant, with the 
concurrence of Mr. Bennett, that the annual expenditure when the 
1,148 lines had been completed would be £4,162, giving a surplus of 
income over expenditure of £1,086, which it was considered would 
be ample to meet any contingencies which might arise beyond £135 
per annum, which had already been allowed for in the estimate of 
expenditure. : 

Subsequently: to the Local. Government Board inquiry, Mr. 
Wallace, the present manager, was appointed, and on July 3rd, 
1902, he presented to your committee the following report, Mr. 
Bennett being present at the meeting: 


To the Chairman and Members of the Telephone Committee." C 


Gentlemen,—In accordance with your instructions, I have con- 
sidered the question of the amount of capital expenditure that will 
be requiredito enable us to complete the 1,148 lines (and 46 inside 
extensions) for the erection of which a loan: of £25,000 has been 
sanctioned by the Local Government Board. uu 

Our, position at thefend of June',was:—Working lines—234 on 
Tariff 1; 53 on Tariff 2; 295 on Tariff 3; four free lines; 
15 publie telephones; nine service lines; 40 inside extensions; 
88 outside-extensions:; 22 private lines ;:26 sundries; 24 junctions; 
total, 810. . 

The 24 junctions and 40 inside extensions, not beiug included in 
the 1,148 lines, must: be deducted, leaving 746 working lines. 

The borough accountant informs me that up to the end of June 
the amount spent on capital account was £21,733, but before 
dividing this expenditure by the number of lines erected, it must 
be taken into consideration that, owing to bad workmanship on the 
part of the contractors (and for which a sum of £300 was deducted 
from their account), and some of the routes, such as Hadlow and 
East Peckham, having to be erected in the shortest possible time 1n 
order to forestall the National Telephone Co., there is a con- 
siderable amount of work to ba done and additions to be made 
before these can be classed as completed lines. 

Taking the area throughout, I estimate that it will cost about 
£450 to do what is necessary in this respect. Adding this sum to 
the amount already spent brings ibe capital cost to £22,183. Beven 
hundred and forty-six of the total number of lines having been 
accounted for, we are left with 402 lines to complete, and againet 
this we have 192 spare lines in the existing underground cables, 
and a certain amount of spare capacity on the existing poles. Bo 
far as the Local Government Board is concerned, we bave 192 lines 
partially completed and 210 new lines to build. To carry out this 
work we have £?,817 in hand, and instruments, line stores, and 
tools to the value of some £1,200. i 

In estimating, however, the probable cost of the lines in due 
tion, it is desirable that tbe following fact should be taken into 
consideration. 


— 


* Abstract of report from Tunbridge Wells Gazette, November 
12th, 1902. 
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1. That, t very great extent, the people who need telephonic 
oommunics “ion most, have their places of business in the centre of 
the town oi villages, and these are the first to give their orders and 
obtain connection, consequently we have now to go further afield 
for new ord. re, and into districts where underground cables have not 
been laid, or where existing cables are already working to their 
utmost cap city, consequently the lines cost proportionately more 
to build. 

2. Our ur derground cables are spread over 44 distributing points, 
some of whicn are now without spare wires, and of the 192 spares 
previously re*^rred to, a number cannot be utilised, owing to way- 
leave or other difficulties, until they are extended to more suitable 
districts. 

In connection with this matter, you will doubtless recollect that, 
in Mr. Bennett’s evidence at the last inquiry, he stated that when 
the 1,148 lines were completed, there would be only 40 spare wires 
in the underground cables. When it is considered that this numbet 
has to be divided over 44 distributing points, you will at once sec 
that long before this limit is reached additional cables must be laid, 
and the extent of the additional underground work will, of course, 
depend upon whether the new orders are obtained in Tunbridge 
Wells itself or in the neighbourhood of the village exchanges. 

3. The cost of opening out new districts and connecting them by 
junction lines with a central excbange (however desirable and 
necessary such a course may be) is an expensive matter, and the 
amount of money we shall require in the near fature will depend to 
a great extent upon the number of new districts you propose to 
connect to our present system ; for instance, in Mr. Bennett’s last 
estimate it was proposed to erect :— 


One junction circuit and 20 subscribers for Lamberhurst at a 
cost of .. xà - we 95 » M 4 es oe £597 
One junction circuit and six subscribers for Withybam ata cost of £269 
One junction circuit and six subscribers for Langton atacost of £263 
One junction circuit and 14 subscribers for Paddock Wood at a 


cost of .. TOMAS T x se ae .. £719 
One junction circuit and eight subscribers for Goudhurst at a 

cost of .. : M us s - - rr ss .. £677 
One line to Capel Hospital .. ae 2s is m T .. £75 
Instruments for same .. 5 $ v .. £187 


or a total of 55 completed lines for £2,737, which works out at 
£49 15s. per line. In addition to this, an exchange at Speldhurst 
was previously estimated for at £174 for six subscribers. 

Returning to the 402 lines we are expected to provide, I would 
recommend that as there is very little prospect of a satisfactory 
revenue being obtained from Lamberhurst, Paddock Wood, or 
Goudhurst, we should defer the proposed extensions to theee villages 
until we are sure of & fair return from the capital expenditure 
involved. Withyham, by itself, is a small place, and would not 
produce much revenue, but when the 13 new orders recently 
obtained in Hartüeld and district are connected thereto, the revenue 
therefrom, exciusive of tolls, will produce £60, and the cost per 
line wil] not greatly exceed the amount allowed for by Mr. Bennett 
(viz., £45 per line). Providing that you decide to defer the exten- 
sions to Lamberhurst, Paddock Wood, and Goudhurst, I estimate 
the cost of completing tbe 402 lines, including those at Withybam, 
Speldhurst, Langton, and Fordcombe, at £25 per line, or £10,050. 

This means that with £3,817 available, an additional sum of 
£7,183 will be required; but when the 1,148 lines are in actual use, 
we shall have provided for this amount 25 per cent. of spares in 
our underground cables, a good working margin on our pole routes, 
and some £1,200 value of instruments, line stores and tools, instead 
of as mentioned at the last inquiry, less than J per cent. of spares, 
and little or no stock in band. 

I have not included in the above amounts the conversion of the 
central switchboards into multiple boards, nor the provision of a 
testboard and cross-connecting frame, the cost of which, to accom- 
modate 1,000 lines, would be (including labour, &c.) approximately 
£800; nor have I included any extensive structural alterations or 
exchange removals, but the £25 per line will be sufficient to cover a 
reasonable number of wayleave alterations and contingencies gene- 
rally during the construction of tbe lines in question. 

Takivg the situation as a whole, it appears to me that the present 

is a fitting time to decide upon our future policy. On the one band 
by applying now, or in a few months' time, for a further loan, we 
can, if it is sanctioned, increase our underground and aerial capa- 
city in Tanbridge Wells, complete the whole of the unfinished work 
throughout the area, and extend our system into any suitable dis- 
tricts that may be decided upon. 
_ This is a course which I feel sure commends itself to all interested 
in the progress of municipal telephony, but before adopting the 
same, it must be borne in mind that unless we are sure of some 300 
or 400 new orders in the immediate future, a few years may elapre 
ere we can reap the full revenue from the plant wc put down. 

On the other hand, if it be decided that no further loan is to be 
applied for, steps must nt once be taken to reduce our pretent 
expenditure, and the question then arises as to what portion of tbc 
work already in hand or sanctioned can be deferred. The follow- 
Ing is a list of work in hand :— 

Langton Exchange, 1 junction line and 6 village subscribers. £75 
e mhe Exchange, 1 junction line from Langton and 6 village 
Completion of Penshurst junction ‘(tree cutting and regulation) MW 10 
144 pair cable for. Molyneux Park and London Road. . 669 
Six distributing poles and aerial construction for 30 lines (Moly- 
neux Park) at . vá 9 8 A m M T4 HE 
Capel Hospital 
Extension of central switcbboard to 500 linos .. 150 


Larger switchboards for Tonbridge, Rotherfleld and Crowborough 110 


Additional cable for Crowborough Exchange, and higher poles at 

Toad crossings.. T 18 "S m ne " .. 60 
Outetancing aoοEn tee . 05.  .. 600 
Instruments for the 42 lines above mentioned .. TT P 
Beventeen orders in hand (most of which are long-distance lines) 408 


7 Total . £2,748 


The balance of work sanctioned comprises :— 


One 144 pair cable to Beltring Road with branches .. i oe 4785 
Distributing poles aerial construction for same at £9 per line .. 1,°96 
Extension to Lamberhurst, 1 junction and 20 subscribers .. .. 6597 
T. xtension to Withyham, 1 junction and 13 subscribers vs o 930 
Extension to Paddock Wood, 1 junction and 12 snbscribers .. 491 
Extension to Speldhurst, 1 junction and 6 subscribers sa .. 174 
114 partially-completed lines at £9.. ER . 1.026 


81 fully-completed lines at £25006. 0 .. 2025 


In addition to the latter à certaia amount must be provided for 
further switchboard extensions, structural alterationg and con- 
tingencies generally, making the amounts approximately £3,000 for 
work in hand, and £9,000 for work sanctioned. 

By deferring the Molyneux Park cable work and holding over 
the constructions of any new orders the cost of building which will 


exceed £12 per line, I can make the £2,817 last for the neat 12 


months; but this is rot & course that is advisable to adopt unless 
we pave no other alternative, especially as it would mean the pay- 
ing off of three or, perhaps, four gangs of men, and a possible 
reduction in the instrument department. 

I have the honour to remain, gentlemen, your obedient servant, 

(Signed) G. S. WALLACE. 

When thia report was considered it was pointed out to the Com- 
mittee by the town clerk and borough accountant that, in effect, it 
recommended an application for a further loan of approximately 
£9,000, made up as follows: 


Required to complete work in hand.. es s - .. £8,000 
Cost of work sanctioned by Committee m $3 s sè 9,000 
f £12,000 

Less amount in hand - ste is id Be Ps Vs 2,817 
49, 183 


The Committee’s attention was also drawn to the fact that this 
£9,000 would comprise work which had actually been included in 
the estimates and plans placed before the Local Government Board 
by Mr. Bennett, and which that gentleman had stated would be 
covered by the £25,000 loan which the Local Government Board 
had sanctioned. 

The work referred to in the last paragrapb, none of which has 
since been done, is as follows :— 


Lamberhurst .. 8 si - T te - T ee £597 
Withyham a e" xx a T va po aie = 269 
Paddock Wood . „ a. ee oe ee oe ae ee ve 719 
Goudhurst we ee oe ae ee ee ee ee ee 677 
144 pair cable for Molyneux Park "m " 25 Pu js 659 
Distributing pcles and aerial construction - Molyneux Park . 1,296 
144 pair cable to Belu ing Road i T be es a 785 
Distributing poles and aerial construction for same.. ea . . 1,298 

. Speldhurst ps T vs vs e bs oe T 174 
£6,482 


After looking into the matter, Mr. Dennett came to tbe conclu- 
sion that he had, in his estimate, inadvertently omitted the whole 
cost of the aerial lines required to render the Molyneux Park and 
Beltring Road cables revenue earuing, the amount thus omitted 
being at least £2,500. 

The Borough Accountant also reported to the Committee that the 
average earnipgs of each line which at the Local Governmeut 
inquiry had been taken at £4 11s. 5d., was steadily falling, owing, 
mainly, to the fact that 80 per cent. of the lines then being con- 
structed were unremunerative. 

The Town Clerk expressed his opinion to the Committee that, 
having regard to the position of matters as shown by the investigation 
which Mr. Wallace had made since his appointment, it would be 
practically impossib!e to succced in obtaining a further loan in face 
of determined opposition, and that the time appeared to be 
approaching when the Corporation would have to consider whether 
they should endeavour to acquire the National Telephone Co.'s 
undertaking in the Tunbridge Wells area and re-arrange the rate, 
or dispose of their own system, as it appeared practically certain 
that it would be a charge upon the ratepayers. 

The Committee decided that it was not desirable to publish Mr. 
Wallace's report, as to do 80 would simply injure the Corporation 
undertaking and tend to reduce its value, but they directed Mr. 
Wallace not to proceed with the Paddock Wood, Goudhurst, or 
Lamberhurst extensions, or the cable to Molyneux Park, to reduce 
the gangs of men employed on “ capital" work, and to stay any 


steps with regard to a then contemplated extension of Cousley 


Wood. 
Since Mr. Wallace's report was presented in July last every 


economy has been practiced, aud the connection of fresh sub- 
Rcriberg has, as far as possible, been limited to those whose lines 
would clearly be remunerative. But the time has now arrived when 
the £25,000 loan has been exhausted, as appears by the followiug 
balance-sheet :— 


LIABILITIES, | ASSETS. 

` Proceeds of £28,200 stock .. £25000 | Cost of undertaking. including 
Sundry creditors T .. 1,559 stores .. 2x 8 .. 25, 145 
Debtors .. vu T - 11 
Cash in hand .. gis .. 43,700 
426.859 £26,859 


At the end of October, 1902, the number of actual revenue earning 
lines constructed was £53, and by using the stores in band and 
reducing them to the value of £600, Mr. Wallace is of opinion that 
the number of lines can be raised to 883. If, further than this, Mr. 
Bennett waives the whole of his commission, Mr. Wallace will be 
able, by carofully selccting the orders, to increase the number of 


lines to 1,010. 
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The average rate of earning per line has, however, fallen since 
February, 1902, from £4 11s. 5d. to £4 28. 10d. The average cost of 
construction per line as estimated by Mr. Bennett in February last 
was £21 158. 6d.—1.c., 1,148 lines were estimated to cost £25,000. 
Actval experience bas shown that the average cost of construction 
per line bas been £28 68.—i. e., only 883 lines will bave been con- 
structed for £25,000. The diminution in the number of lines from 
1,148 to & possible maximum of 1,010, coupled with the reduction 
in the average annual earning of each line brings about the result 
that the excesa of income over expenditure which was estimated for 
at the time of the inquiry has disappeared, and the undertaking 
shows an estimated annual loss of £19 without taking into account 
any allowance for contingencies. 

It appears to us, if we may respectfully submit our views for 
your consideration, that there are two courses open to the Corpora- 
tion :—(1) To accept the offer of the National Telephone Co.; or 
(2) to endeavour to obtain tbe sanction of the Local Government 
Board to a further loan of at least £10,000, explaining the position 
in which the Council is placed, and increasing the rates charged to 
Bubecribers—running the risk of a decrease in their number. 

It is manifestly impossible for the Council to continue its under- 
taking unless it can obtain a fresh loan, as after the 1,010 lines had 
been completed all new subscribers would have to be refused, and 
no work involving capital expenditure on construction could be 
undertaken.— We are, Gentlemen, your obedient servants, 


W. C. Cripps, Town Clerk. 
J. W. FORSTER, Borough Accountant. 
GEO. S. WALLAck, Telephone Manager. 


The Mayor, at the outset, intimated that at the suggestion of the 
Town Clerk the Standing Ordera would be suspended to enable 
members of the Council who spoke at the previous meeting to speak 
again if they wished. 

The Town Clerk next read the resolution passed by the Trades- 
men's Association the previous evening, which was referred to the 
Telephone Committee. A memorial was next read from Groom- 
bridge residenta, objecting to the sale of the undertaking. 

A deputation was next received from the Tonbridge Ratepayers’ 
Association. 

Councillor Abbott having introduced the deputation, 

Mr. Wardley acted as the spokesman. 

The deputation asked the Council to seriously pause before com- 
mitting themselves to a course which would do away with competi- 
tion. He submitted there was a strong case to make the Council 
pause, and baving paused, they might find ways and means to main- 
tain their present efficient system. 

Alderman Putland then introduced a deputation from the meeting 
of ratepayers. 

Dr. Rankin acted as spokesman, and said that the burgesses felt 
that their future prospects under the control of thc National Co. 
. depended not on the promises which they so lavishly made at the 
moment, but upon their action in the past. It was in consequence 
of the unsatisfactory service and higher charges that the Corpora- 
tion, after much trouble, patience and investigation, decided in 
response to the earnest solicitation of a large number of burgesses 
to establish a system of their own. This system had worked so well 
that the burgesses viewed with alarm the possibility of rever:ing to 
their former evil plight. The memorial which he had to present, 
contained, unfortunately, no reference to the information which 
had been studiously kept back till the eleventh hour, viz, that 
owing to initial errors in the estimates the financial position of the 
Corporation was not in that satisfactory position which the 
burgesses had always been given to believe it was. They could 
only express their great regret and disappointment that it was so, 
and that by the withholding of this important information they had 
been allowed to live in a fool's paradise. If that information had 
not been withheld the telepbone users would have been able 
to say, with greater effect, what they were now anxious to say, 
viz, tbat they would agree even to u substantial increase in 
rentale ratbcr than find themselves once more in the power of the 
National Co. 

The Town Clerk seid he had just received a resolution from the 
Rot herfield Parieh Council, objecting to the proposed sale. 

Councillor Strange said he had received a telegram from Mr. 
Bennett. 

Tbe Mayor suggested it should be handed to the Town Clerk, who 
read it as follows :— 

“ Bennett, Stock Excbange, Glasgow, to Councillor Strange, Town 
Hall, Tunbridge Wells,—If my name is brought into discussion, I 
consider Town Council do me greatinjustice if they come to any resolu- 
tion without consulting me. Shall be obliged if you convey this to 
them." 

Councillor Marsh then resumed the debate. They had now 
before the Council a report, which was presented to the Telephone 
Committee last July, but not published. He was, unfortunately, 
unable to be present at the meeting of the Tolephone Committee at 
which tbat report was presented, but he was at the next meeting, 
and the gist of it was explained to bim. It appeared that they 
wanted £9,000 to complete the work included in the estimates. They 
were now told that this work still remained to be done, buf. assum- 
ing that this was so, it was not a peculiarity of telephone estimates. 
Let them wait a reasonable time, and by giving the undertaking a 
fair chance, the. would find out what their working expenses really 
would be. ‘Tiiey were told they must apply for another £10,000 
loan, and that no provision bad been made for contingencies, &c., 
but supposing they added this £10,000 to their capital; they could 

meet the interest and sinking fund with an average of £5 per sub- 
scrib:r. They were told tbat, with 1,010 lines they would have a 
defcit of £19 on the year’s working, but calculating at £5 income 


a 


per line, they would have a surplus. He wished to consider the 
proposed agreement on its merits. They had no guarantee for the 
efficiency of the future service. The Town Clerk had told them there 
waa no security. 

The Town Clerk read the clause. 

Councillor Marsh said the company agreed to render “a proper 
efficient and continuous telephone service,” but the town clerk had 
advised them that it was impossible to define an-efficier.t service in 
an agreement. He knew that in many other towns the service was as 
bad as it could be. Another point against the agree:nent was that 
they had no security that with improvements in telephony they 
could get a rate below £6. A few years ago a £6 rate would have 
been laughed at, and who could say that a £2 rate would not be 
possible in the future? Would Tunbridge Wells have the benefit 
of such reduction? Then again, as regards the security the 
Corporation would have,the deferred stock of the National Co. 
stood at 59. That was a point higher than it was a week ago. He 
did not know if there was any reason for that advance. Further 
than that, wbat would happen when the license of the National Co. 
expired? He instanced that at Dundee a competitive company 
was bought out at 10 per cent. premium. Yet they at Tuubridge Wells 
were selling their undertaking at cost price. His contention was that 
the agreement wanted further consideration, and that the suggestion 
to sell was premature. Before any agreement was entered into he 
wanted a guarantee of an efficient service, and such further reduction 
in tariff as other towns might. obtain. He aleo wanted a fair 
price for the undertaking, and the interests of the staff safe- 
guarded. 

Councillor Strange thanked the Council for the euspension of the 
Standing Orders, which enabled him to speak again. From infor 
mation which had now been drawn up by the borough accountant,’ 
it appeared that they were in a grave difficulty. Their new loan 
was all but exhausted. They found their estimates exceeded, and 
tbere was a certainty that there would be a loss, which would fall 
on the rates. The Town Clerk told them that this being the poti- 
tion, he did not feel able to carry on the undertaking, and he hoped 
they would not think him discourteous in certain steps be had felt 
it necessary to take. Not only had the Committee never considered 
that proposal, but he had no reason to believe that such steps were 
coatemplated. The Town Clerk laid himself open to the charge 
that he was afraid to give the Committee time to consider the agree- 
ment, aud therefore attempted to get it through quickly, and con- 
sequently this had the result of raising throughout tbe country a 
feeling of resentment and alarm for the purity of local government. 
They were asked to capitulate to the eneriy without an opportunity 
of considering the terms of surrender. He felt there must be some 
alternative to surrender. ‘hey must not sell in haste to repent at 
leisure. There was no doubt the National Co. knew as much about 
their undertaking as they did, and if they were willing to buy the 
undertaking, it was wortb keeping. ‘They knew the worst now, 
and they could raise their charges to prevent a loss to the rates. 
What were the cbarges made against their undertaking ? They were 
told tbat their engineer had made a mistake, but it was only fair to 
him to say that directly bis mistake was pointed out to him, he did 
what an honourable man would do. He offered to pay for his mis- 
take. He offered to forego his commission, and make up any deficit 
incurred by his miscalculation. 

Councillor Rule: That is absolutely wrong. 

Councillor Strange: I have the telegram here. $ 

Councillor Rule: Read it, then. All I can say is tbat it has not 
been before the Committee. 

Councillor Strange said that the telegram simply said you can do 
as you suggest, and referred to a telegram which Mr. Bennett had 
sent to Mr. Nicholson. Mr. Nicholson now telegraphed to him, and 
claimed that before he was judged he should have au opportunity 
of replying. He was willing to enter into an undertaking to pay 
any deficit, which could be brought home to any miscalculation on 
his part. 

Mr. A. Nicholson: Up to 1,000 lines. 

Counciltor Rule: What about the rest of the lines in the 
estimate? 

Councillor Strange said that whereas it was estimated that they 


Vvould have 1, 148 lines for £25,000, they bad only got 1,010 owing toa 


mistake in the estimates. They had also made a mistake in esti- 
mating their revenue at more than it proved to be. Instead of 
averaging £4 11s. 5d., it had worked out at £4. This was capable 
of explanation, because the £2 10s. tariff had proved a failure. It 
had not realised the estimate based upon it. People recollected that 
every time they used tbeir telephone it would cost them a penny, 
and they were careful about using it, and did not take the full advau- 
tage of it, but it was a fact that the longer a telephone was in the 
house, the more it was used. Why not go to their subscribers, and 
tell them that a mistake had been made, and the tariff must be raised. 
These mistekes were depressing, but they did not affect the principle. 
It did nct prove that municipal telephony was not right in principle, 
because the estimates had been inaccurate. All over the country 
competitive systems were being started. Under their new manager, 
the Exchange was now working smoothly, and they would avoid 
past mistakes. He conaidered they were bebaving very unfairly to 
their new manager, whom they bad brought from a loog distance. 
He hoped the Council would not allow telephony to come again 
under the paralysing grip of a great monopoly. Their subscribers 
would willingly pay £1 or £2, or even £10 a year more. 
Councillor Beale: Rubbish ! ; 
Councillor Strange said he had been informed so. He wished 
to urge that the Council would give up tbeir streets to the 
National Co., after fighting two actions at law to prevent them 
from doing what they would now do. They would pay 24 64. per 
subscriber for the privilege, but at Manchester they paid 58. ns 
accepted the resolution of Mr. Stone, he considered he should 
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gubmitting to an act of craven folly, and his successors would 


reproach bis memory. He was willing to take whatever responai- 
bility attached to him asa member of the Committee for the fact 
that the estimates given them had been exceeded. But they were 
now getting over their difficulties, and they would soon no longer 
stand alone, because other Corporations were taking the matter up. 
In undertaking the work they bad the direct mandate of the 
burgesses. If they succumbed to the first obstacle it would be to 
their everlasting disgrace. Mr. Strange moved that the joint 
report be referred to the Telephone Committee for further full 
report for the most desirable course to be pursued. 

The Mayor pointed out that an amendment could be moved for an 
adjournment of the debate, but it must take place before the 
32nd. 

Councillor Smith said they were all agreed that it was a most 

important question. The report came to him a8 & great surprise. 
They had heard a great deal during the last week about secret 
negotiations. What was there to be said on behalf of the Telephone 
Committee, who, in the words of the report presented to them by 
the manager of the Telephone Committee, knew, as far back as last 
July, of the serious state of affairs? The Committee had never had 
the courtesy or consideration to invite the members of the Town 
Council, who were partners in the undertaking, but left them underthe 
impression that that undertaking was a pay ing concern. The Committee 
decided not to make the matter public, as they thought it would not 
de desirable, and would injure the undertaking. But he considered 
that the Council should have had tbe right to take part in a discussion 
of such an important question as that. The Council should have been 
acquainted with the grave state of affairs, which had been known to 
the Telephone Committee since July last. A great deal had been 
said about the subscribers promising to pay more. Did that appeal 
to them as a businesslike transaction? Did it appeal to them to 
receive private subscriptions, as had been mentioned that morning ? 
He thought it out of the question; they were to carry on the under- 
taking to the best of their ability, and save a charge upon the rates, 
and they could not appeal to public sentiment. What would they say 
to a tradesman who, when he found bis business was not paying, asked 
his customers to kindly pay him so much more money for his articles ? 
As men of business, they had to view that matter, and what were 
the prospects? At the inquiry when the town asked for a loan of 
£15,000, the estimated receipts were £5,248; viz., 1,148 lines at 
£4 lls. 5d. What were the results? In October, 1902, the 
number of actual revenue earning lines was 850, and by using 
stores, Mr. Wallace was of the opinion that the number of lines 
could be raised to 883. They bad spent all the money, and only 
had 883 lines, and the income came to £3,652, and they had a loss 
of something like £400. But Mr. Wallace also said that he would 
have to apply for another £10,000, because that money was all 
gone. A good deal had been said about sentiment; he was there 
to represent the burgesses who returned him. He did not forget that 
the telephone users in the question were entitled to consideration, 
and the agreement did assist the telephone users. It guaranteed 
an unlimited service at a fair rate. He thought the figures had 
proved that telephony could not be carried on so cheaply as some 
people had imagined. He did not mind the country laughing at 
them so Jong as the ratepayers did not pay. The country might 
laugh, but would not pay the rates, and he did not see why the 
Council should make costly experiments for the benefit of tbe 
country. In the face of the figures they would be incurring a grave 
responsibility to continue with the undertaking. 

Councillor Barton spoke in favour of the sale of the undertaking. 

At some length, Dr. Abbott argued against the transfer of the 
concern, dwelling in the course of his plea upon the undue haste 
and misunderstanding attending the question. . 

Councillor Edwards attributed the unfortunate position in which 
they found themselves to the remissness of the Telephone Com- 
mittee in adopting the advice of its manager, Mr. Wallace, con- 
tained in his report of admonition to the Committee, and to the 
Committee not having exercised that due caution over their tele- 
phone business that tradesmen would show over private businesses. 
Even if it did become a charge upon the rates, it meant, at the rate 
of £300 a year, less than a }d. rate. 

A Councillor: Where does the sinking fund come in? 

Councillor Edwards replied that the sinking fund and interest 
had been a¢counted for. Were the Council going to sella benefiting 
undertaking for the paltry sum of a 1d. rate? He would venture to 
eay that no one in the borough, from the poorest to the richest, would 
refuse to pay that 1d. rate. In his opinion, it would be wise if the 
Telephone Committee were re-constructed with practical and not 
theoretical, men of business. A couple of scares had been provided 
them, upon which the broad light of day had not shone. Had the 
report of the Telephone Committee been placed upon the agenda, 
the comet would have had the right to discuss that very amend- 
men ! 

Councillor Hicks reminded the meeting that the Council could 
not borrow money now at 3 per cent., and if money were borrowed, 
it would be necessary to have a sinking fund in order to repay the 
amount. Many of the figures given to them were valueless. For 
months prior to his intention of contesting for municipal honours 
he had interested himself in the undertaking of municipal tele- 
Phony. He had carefully read the evidence adduced at the local 
inquiry, and the conclusion he had come to was that each of the 
estimates would be falsified, and the figures proved incorrect. 
Without alluding to personalities, he would say tbat the time had 
Come to expose things, A great deal had been said against the 
Nationa] Telephone Co. As he had stated in public, he did not hold 


any brief for that company. They had said that the rates of the 


National Telephone Co. were high. Who first cut the rates? They 


did. The N.T.C. had a right to cut their rates. The public had 


nothing to complain of. The way their undertaking bad been 


carried on had been a bolstered-up affair from a financial stand- 
point. There had been large charges of interest, which had fallen 
upon the rates. The money had not been borrowed for nothing; a 
large amount of interest had to be paid by someone, as he noted 
from the figures. The annual cost of telephony at the time they 
had utilised the National service was £160. To-day the cost was 
£271 perannum. He was positive that the municipal telephone 
had been put in almost every conceivable place. It was gross 
and scandalous, and an attempt bad been made by the Council 
to bolster-up its own undertaking, by giving these facilities. 
The crux of the whole position was that the Municipal Telephone 
Committee was to blame. He would wish to give other members 
of that Committee a chance of answering that. The report was the 
worst he had ever read. He referred to the one presented to the 
Committee on July 3rd. As fat as they were aware, the Committee 
had done nothing as the result of that report. Instead, it appeared 
to have allowed matters to drift, trusting in Providence that it 
would come right. Not one meeting of the Telephone Committee 
had been held since last Wednesday's special meeting of the 
Council, and it was only since his election to that Committee that a 
meeting had been convened. It was not a business-like way to do 
work. A member of the Committee admitted that he had not seen. 
or read of that particular report. It had been told him that the 
Committee, to a large extent, was a one man committee ; and it had 
been asked, Why don't they consult their chairman?“ It was a 
well-known fact that the late chairman of the Telophone 
Committee was a telephone fanatic. He would say that the two 
respected gentlemen—Alderman Stone and Mr. Cripps—con- 
ducting the negotiations for the proposed transfer, had done the 
right thing in the wrong way. Still, he was in sympathy with 
them. Their bringing it before the Council in the way they 
had was the only possible mistake they had made. The opinions 
yellingly expressed at the protest meetings had been the outcome of 
ignorance; and he deprecated the idea of people getting up to 
speak at public meetings upon subjects of which they were ignorant. 
Judging by the speeches made that moraing, he was of the opinion 
that the councillors who had epokea had protitably utilised the leisure 
time since last Wednesday. The expense for six months, based upon 
facts, was £1,514. Had it been their experience that any single 
company had charged to revenue account that which could be 
charged to capital account? He did not think so. The annual 
expenditure was £3,918. He must protest against digression in 
favour of any estimates in the future. Over £1,000 was necessary 
for depreciation. He deprecated what Mr. Edwards had said if his 
figures were incorrect. 

Mr. Edwards: I am quite willing to assume that the rates would 
be a halfpenny, and not a farthing. 

Continuing, Councillor Hicks said a penny rate meant £1,000. 
It was no use gentlemen, Knowing nothing about it, saying it was 
not a colossal loss. The estimate of £19 was fallacious, in so far 
as the result was concerned, inasmuch as it was based on securing 
new subscribers out of money which Mr. Bennett was going to 
refund to the Corporation. He would protest against accepting any 
money from Mr. Bennett. If deserving, then take it from him and 
let him go. Councillor Strange was unfortunate in alluding to Mr. 
Bennett, as he had certain details which, if read, would make 
Councillor Strange regret he had introduced the name of Mr. 
Bennett. Eliminating the subscribers, they had a further 
loss of over 4500, and there was a loss of £1,600 on 
the new estimates. The Tonbridge deputation had practically . 
said that if they intended to give them a nice telephone 
service at a loss to the ratepayers, they would be pleased. From 
what he had seen of the protest meeting, he was inclined to think 
that certain medical gentlemen had stepped in where angels feared 
to tread. A lotof the remarks were simply socialism, and he hoped 
in the reply sent to the letter reccived from Hull, that it would he 
stated that he (Councillor Hicks) thought it was a gross imperti- 


, nence that they should be compared to Tammany, or any other 


body bearing such an opprobrium. In the eyes of the commercial 
world the undertaking was discredited. Taey desired it to be a 
business rather than & philanthropic undertaking. He had con- 
vinced himself that the undertaking must, and would, entail a very 
heavy loss upon the rates of the town. He would, therefore, vote 
for the gale of the municipal telephone service to the National 
Telephone Co. He considered the position critical when, at a 
meeting of the Telephone Committee on the previous day, it waa 
stated there was not suflicient money to pay the wages on Saturday 
unless the stores were sold. 

The borough accountant dispelled the idea of Councillor Edwards 
that there was cash in hand to the extent of £1,700. In reality the 
situation was that there was a deficiency of £159. 

Alderman Delves said all the members of the Committee, with 
the exception of Councillor Marsh, were present at the meeting in 
July, when the report was presented. He considered the users 
would have all they wanted if the agreement was adopted. He 
believed that the Town Clerk and Alderman Stone had the interests 
of the town at heart, and they had succeeded in getting a good agree- 


ment out of the company. 
Alderman Stone having replied on the whole debate in an able 


speech, the resolution was carried by 19 to 8. 


Mr. A. R. Bennett has written to the Daily Chronicle (November 
18th) ander the heading The Alleged Deficit,” as follows :— 


I have, in consultation with the Protest Committee, looked closely into the 
alleged deficit in the telephone so re accounts, and find tnat it is a 
myth. After paying all statutory obligations for interest and sinking fund, it 
seems olear that the revenue (which is always improving) for the current year 
(ending March Slst, 1903) will cover all working expenses. The expected loss 
of £19 referred to in the- panic report turns out to be a forecast for the year 
ending March 81st, 1904: 
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Itis true that no depreciation is included in the reckoning, but no deprecia- 
tion is allowed for in the sosounte of the Tunbridze Wells Corporation elec- 
tricity department, which has been in operation seven or eight years. If that 
is a reasonable and defensible arrangement (and I do not say that it is not, 
since I am informed that it was recommended by Bir William Preece), why 
should the telephone department be saddled in the first year of its existence 
with depreciation amounting to £1,096, as proposed by Mr. Hicks, of the Stock 
Exchange? Under the license, the telephone department has a purchaser 
provided for its system when its term runs out, and is consequently in a much 
stronger posit/on than the electricity department. Yet because somebody 
thinks that £19 may possibly be lost during 1901, the telephone system munt be 
thrown into its rival's arms at an inadequate price, and without proper security 
for payment. 


I am, sir, yours, &c., 
A. R. BENNETT. 

A deputation from the Tunbridge Wells Telephone Protest Com- 
mittee was to wait upon the Postmaster-General yesterday (Thurs- 
day), and in the afternoon the members were to hold a conference 
at the Cannon Street Hotel with representatives of various Borough 
Councils from different parts of the country, and representatives of 
the National Chamber of Trade. 

The Postmaster-General some days ago intimated to the Tunbridge 
Wells Corporation that the proposed eale of the telephone system 
involved so many important points that require the fullest investi- 
gation and consideration that he will be unable to decide whether 
he can, or cannot, consent to the license being transferred, before 
the date mentioned in the proposed agreement—November 22nd. 
Therefore, unless the Corporation can secure an extension of time 
from the National Telephone Co., the sale of the undertaking can- 
not take place. The Town Clerk has been conferring with the 
National Telephone Co. as to an extension of time. 


ELECTRIC TRAMWAYS. 


By C. HOPKINSON, M. I. C. E., B. HOPKINSON AND 
E. TALBOT, M. I. C. E. 


(Abstract of Paper Read before the Institution of Civil Engincers, 
November 11th, 1902.) 


THE authors’ experience bad been gained principally in the con- 
struction of the tramway systems of Leeds and Newcastle-on-Tyne, 
and the paper discussed a number of important points in tramway 
practice, which were illustrated by reference to these two systems 
of tramways. 

The nature of the load on a tramway generating station was dis- 
cussed, and it was shown from actual records to what extent 
increasing the number of cars resulted in making the load more 
uniform. With 70 cars or more, the load was so nearly constant 
that the steam-consumption per unit was substantially the same as 
though it were constant and equal to the mean. Hence in a station 
of this size, equalisation of the load by means of a storage battery 
was of no use as regarded economy, though in a small station it 
might be of great value. A storage battery equal to replacing one- 
third of the generating plant for half hour, should, however, be 
installed in & continuous-current power station for the purpose of 
replacing a generating unit in case of breakdown, and for running 
cars at night. The effect of short circuits on the generator was 
considered ; in the worst case there might he a force equal to three or 
more times the normal force applied at the periphery of the armature 
for a period of n of a second, that being the time which a circuit 
breaker took toopen. This necessitated a very strong connection 
between armature and fly-wheel. Another effect of the opening of 
the circuit breaker was the sudden diminution of the load on the 
engine to nothing, which necessitated special arrangements for pre- 
venting the engine from running away. This required either very 
quick governing or a heavy fly-wheel. Except for short circuits, an 
ordinary governor and an ordinary fly-wheel were sufficient. Tacho- 
graph records showing the rise of speed on one of the Newcastle 
engines when tbe load was thrown cff were discussed. The ques- 
tion of over-compounding dynamos was considered ; and dynamos 
wound for constant pressure were recommended. 

The simplest method of transmitting the power to the cara was to 
make the trolléy wire into an electrically continuous network and 
to fecd the current into it at various points. Jn practice, however, 
it was found necessary to divide the trolley line into sections 
insulated from each other, each section being fed at one point. 
Tbe points of division in the centre of a city were determined by 
considerations cf safety; in the outer districts, questions of 
economy and the necessity of keeping the variations of line 
pressure within limits might come iu. The principles were 
illustrated by reference to Newcastle-on-Tyne. There was no 
objection to the line pressure occasionally dropping 100 volts below 
normal; and this led to the result that a 24-minute cervice of cars 
could be worked up to a distance of 2 miles from a fecding point. 
The most economical size of cable was next considered; the mcan 
current density should rarely exceed 300 ampercs to the square 
incb. This entailed a mean drop of pressure of about 13 volts per 
mile of feeder, and feeders could be carried to & distance of 1 mile 
or 14 miles without boosting. The loss in the trolley wire in supply- 
ing 10 cars on 1 mile of double track from one end was between 
2 per cent. and 4 per cent. of the power given tothe cars. The con- 
clusion was that on the outer sections the line might be divided into 
£ections 2 miles long. In many cases excessive traffic on a particular 
route had to be dealt with on a few days of the year, the traffic being 

emall on otber days. This was illustrated by reference to a case in 
Leeds where 50 cars bad to be eupplied with current on 20 days in 
the year at an average distance of 34 miles from the generating 


atation. The method by which this was done with continuous 
current and boosters was discussed, and was compared with and 
found preferable to three-phase high tension transmission and con- 
version. The Leeds tramway system was as extensive a system as 
could be economically served by a single continuous current gene- 
rating station placed in the centre of the system. 

The most importaut requirements in a motor car for use in city 
tramway systems were that it should be capable of rapid and well- 
sustained acceleration, and that it should be able to go quickly 
up-hill. These requirements could be fulfilled only by motors 
capable of travelling on the level at speeds far above what was 
allowable in practice. Curves were given showing the acceleration 
of the car from rest with various motors and under various condi- 
tions. A mean acceleration of 3 ft. per second per second up toa 
speed of 10 ft. per second could be obtained with motors of a type 


found to be satisfactory in Leeds and Newcastle. The effect of bad 


driving on starting was considered. | 

There was much difference of opinion on the subject of earth 
returns. In Great Britain the Board of Trade restriction of the rail 
drop to 7 volts had made cases of electrolysis by return currents very 
rare, but it could not yet be said that absolute safety was secured 
for metallic pipes in the neighbourhood of tramway tracke The 
resistance of the rails and bonds used in tramway practice, as deter- 
mined in experiments by the authors, was given. In a new fished 
and bonded joint, a good deal of current went through the fish-plates 
and sole-plates. The Falk cast-welded joint was described, and 
also the thermit-welded joint. It was unadvisable to ure such jointe 
on sharp curves or on crossing a bridge with steep approaches, on 
account of the effect of expansion and contraction. On straight 
track, however, the lateral support to the rails prevented variations 
of temperature from doing damage. Experiments were described 
from which it appeared that from one-sixth to one-fourth of the 
current in the rails was diverted into the earth. A service of 


about 10 cars per double mile could be worked over a distance 


of two miles, the feeding point being at one end, without the 7-volt 
limit being exceeded. The system of return feeders in Newcastle 
and Leeds were described. Where the Board of Trade limit was 
exceeded, if all the current were taken out of the rails close to the 
power station, the extension of the return feeder to points about 
3-mile distant from the power station would produce a very marked 
reduction in the rail-drop, owing to the fact that the great concen- 
tration of current which took place in the centre of the city with 
converging routes was thereby avoided. This was the system now 
adopted in Newcastle-on-Tyne, but provision had been made on the 
switchboard whereby the cara could be divided into two groups, 
each group being run by its own generator. The first comprised all 
the cars outside a radius of three miles, and the second all within 
that radius. In Leeds the greater part of the current would be taken 
out of the rails close to the power station, but a portion sufficient 
to bring the drop of pressure in the rails within the legal limit would 
be sucked back through a number of return feeders about 1 mile 
long. Exceptional traffics at particular points were dealt with by 
special boosters and return feeders. The authors’ experiments 
showed that a current of 300 amperes in the rails between two 
points, 2 miles apart, implied a potential difference of about five 
volts between those two pointe. The pressure was proportional to 
the current within 1 per cent., which showed that the conduction 
of tte leakage current through the earth was metallic in ite nature 
and not electrolytic to any considerable extent. Examination of 
the current in the rails and of tne pressure at various points of the 
tramway system with a constant current of 300 amperes passing had 
shown that only a very small portion of the current got into the 
gas pipes. This result was discussed and was shown to be not sur- 
prising. The possibility of electrolvsis with such currents as did 
get into the pipes was considered. Unless there were strata of such 
small extent and high conductivity compared with the average, and 
so placed as to cause a concentration of the current into the pipe 
to a density of a thousand times the mean current density or more, 


. no corrosion of the pipe would take place, and the 7-volt limit might 


be exceeded many times without damage to the pipe. Oa the other 
hand, if such strata were present, electrolysis (with damage to the 
pipe) was cuite possible even though the 7-volt limit was not 
exceeded. 


THE MUNICIPAL TRADING QUESTION IN 
AMERICA. 


ACCORDING io an article in a recent number of Cassicr's Magazine, 
the electrical industries in the United States are uneasy about the 
movement in favour of municipal ownership of the telepbone, 
electric lighting, &c , which are called public utilities.” 

The advocates of the Sovialistic eystem use similar arguments to 
those we are familiar with in tbis country, claiming that the 
various plants can be operated by the municipalities at a cost of 
from 25 to 50 per cent. less than is charged by private owners, and 
with a view to obtaining accurate information, there is a demat 
for a more uniform method of preparing reporta relative to the 
actual expenses of operation and maintenance, and it is urged thet 
a reserve fund should be provided to meet depreciation in the 
value of the assets of a plant, due to improvements of the art. 

In America the question of depreciation appears to be a more 
serious one than it is bere, for it is alleged that it frequently 
amounts to 100 per cent. of the value in a single year. 

For the information of the American public, the United States 
Consul at Liverpool (Mr. James Boyle), prepared 8 report apen 
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some of the features of Municipal Socialism in Great Britain, 
which it is interesting to study, and “see ourselves as others 
g." 

The writer points out the difficulty in drawing the line as to the 
proper sphere of municipal socialism. The claim that municipalities 
are justified in providing public necessities,” or, as they some- 
times call them, “public utilities,” is defined as undertakings 
essentially public or semi-public in their functions, which are more 
or less monopolies. 

The British Government has, it is contended, entered upon the 
domain of National socialism " by owning the telegraph system 
and by its proposed gradual absorption of the telephones and the 
movement in favour of nationalising.the railways and the coal 
supply, &c. 

The article alludes to numerous instances of the growth of muni- 
cipal trading in England, such as the Turkish Baths at Leamington 
and Harrogate, the water supply, and tramways of Glasgow and 
Liverpool, the shares in the Ship Canal held by the Corporation of 
Manchester, the purchase of the Alexandra Palace by North Metro- 
politan municipal authorities, the rabbit warren at Torquay, the 
oyster fissery at Colchester, sterilised milk at St. Helens, the Hull 
Crematorium, the municipal racecourses at Doncaster and Chester, 
the golf courses at Bournemouth, the stone flag factory at West Ham, 
the Municipal Hotels at Bradford and Liverpool, the Bristol Docks, 
&c., &e. 

It will be seen that in this enumeration there is a confusion of 
ideas between municipal trading and Socialism and municipal 
enterprise, which is quite another matter. All that tends to the 
improvement of the towns, such as the provision of public baths, 
parks, museums, schools of art, golf and racecourres, and every- 
thing calculated to increase the attractiveness of the locality belong 
to municipal enterprise a3 distinct from trading; and everything 
tending to promote improved health, such as the demolition of 
elums and the better housing of the very poor, are essentially 
undertakings within the legitimate province of a municipality; but 
the provision of electricity cannot be classed among the legitimate 
duties of local authorities any mcre than the supply of such 
absolute "utilities" as bread, meat, and clothirg, which should be 
left in the hands of the private trader. 

Mr. Boyle considers the “housing question" as the one great 
predominating question in connection with municipal Socialism, 
and considers it as a heritage of former tocial and economic condi- 
tions as well as of feudal land laws and past indifference on the 
part of municipalities, Parliament, and even of philanthropists, the 
compensation to the owners of insanitary property being one great 
difheulty in solving the problem; but Mr. Boyle does not deal with 
the real crux of the question, viz, the removal of the industrial 
populations to the rural districts, by the establishment of manu- 
factories away from the congested towns, which the development of 
electricity supply so greatly facilitates. 

Mr. Boyle refers to two schools of thought among municipal 
aocialists, viz., those who not only advocate tbe municipaliration of 
water-worke, street railways, electric lighting and power supply, 
but who favour the public control of all departments of human 
production and energy, and the abolition of the private manufac- 
turer, trader, or tradesman. 

Mr. Boyle winds up his interesting paper by complimenting the 
municipal government in Great Britain as being honest, intelligent, 
and energetic; and, as a rule, he thinks tbat politics has but .ittle 
to do with the engagement or retention of civic employés. 
Unfortunately, politics enter far too much into English municipal 
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ELECTRIC SHOCK FATALITY. 


Ox Wednesday, November 12th, Dr. G. Danford Thomas, heid 
an inquiry at the Marylebone  Coroner's Court into the 
Circumstances attending the death of Evan S. J. Withers, 
aged 26 years, a fitter employed at the Metropolitan Electric 
Supply Co.'s works, South Street, Manchester Square, who 
was killed by receiving an electric shock whilst at work 
on the 10th irst. Mr. Bamford, solicitor, watched tke case on 
behali of the Metropolitan Electric Light Supply Co., whilst Mr. 
G. 8. Ram, one of H.M. Inspectors of Factories (electrical 
department), watched the proceedings on behalf of the Home Office 
authorities. 

. Deceased's father said that Withers had never complained of 
heart affection. 

William Norman, a fitter's labourer, stated that on Monday 
evening he and deceased had to lay some copper strips down in the 
subways situated in the basement of the works. Witness and 
another man were in the subway to receive the copper strips from 
the deceased, who was in the engine room, and whose duty it was 
tb pass the copper strips down through ar opening in thefloor. The 
copper strips were between 20 and 30 ft. long, and ith of an in. 
thick; they werelike strips of ribbon. They had received down 
some 16 of these strips when Withers called out, and in looking 
round he saw his mate getting up off the floor, after having received 
a shock. He then saw that sparks were on the strips that had 
been laid down in the trench, and called out that they were alive." 
He looked upwards and saw that the deceased was on the 
ladder leading to the engine room, ànd he had hold of a 
post. Witness shouted out to him not to come down, 
becanse the place was alive.“ Deceased’s for seemed to be 


slipping from under him, and the current was at once cut. off. 
Deceased fell off the ladder into the subway, and when he went, 
to him he found that he was insensible. Medical aid was at once 
called in, but he died in about five minutes. The accident was ' 
caused through the copper strip cutting the rubber around one of 
the mains as it was passed down ; the wire came into contact with 
the “live” main. | d 

Mr. Reginald Todd, chief engineer of the company, stated that, 
in letting down one of the copper strips, it had been allowed to: 
catch and cut the india-rubber that covered one of the mains, 
and the current ibeing on, the copper strips became charged, 
and also the post that deceased had hold of, and thus it 
was that he received the shock. It was evident that suffi- 
cient care was not taken in the lowering of the copperstrips. The 
Coroner asked whether it was not usual to protect the mains other 
than by india-rubber. Didthey not have them enclosed in a wooden 
box? Mr. Todd said that it was not so enclosed. The mains were 
those which supplied their customers, and were perfectly safe if. 
the india-rubber were not cut. After this experience, however, of 
course further measures would be adopted to protect them. The 
men were fully aware the mains were alive, because the current 
was continuously on. The copper strip would easily cut the india- 
rubber in going down, because it had a sharp edge to it. There w 
& clean cut, just as if it had been done with a knife. s 

Mr. Arthur Wyatt, electrical engineer, superintendent of South, 
Street works, said that the deceased had been working there for six 
months, and was an experienced workman. After the accident 
efforts to restore animation were resorted to, and Dr. Simpson 
was called, but Withers died very quickly. 

Mr. Withers, father of the deceased, said that his son was. 
fully aware of the dangers of electrical worke, because previously he 
had worked with witness at the Leyton Electric Works. 

Mr. Wyatt, in reply to questions, said that at the time there was 
not considered to be any danger connected with the work, but in 
future other means would be taken by way of protection. There, 
was nothing to prevent deceased from looking dowh the opening so 
as to see that the copper strip went down straight and did not . 
touch the live mains. | 

Dr. J. P. Simpson stated that he found deceased insensible, an 
endeavours were being made to restore animation. Deceased gave, 
a few gasps and expired. Death was due to asphyxia, following an 
eiectric shock. 

The Coroner said that no doubt the company would see that 
every protection was provided in future to prevent a similar occur- 
rence. The jury ‘returned a verdict of "Accidental Death,’ and 
added a rider recommending that the company should in future see 
that the mains were more effectually protected. 


NEW PATENTS, 1902. 


Ccmpiled expressly for this journal by W. P. Thompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to wkcm all 
inquiries should be addressed. 


29,933. ''Improvements in supports or hangers for overhead electric wires.” 
T. P. BENTLEY. November 8rd. 


23,941. An automatic switch for motor bicycles and other motor vehicles.” 
R.H. WALTER. November 8rd, 


28,949, ‘Improvements in electrical influence machines.“ A. ECKSTEIN and 
H. J. CoATEs. November 3rd. 


28,951. Protection for electrical conductors or live raile, applicable to rail- 
ways ortramways.’’ 'T.AsTON. November 8rd, 
„ " A double wall- plug for electric lighting.“ H. HUBBARD. November 
13,909. “Improvements in projectors for 
A. EXGELSMANN. November 8rd. (Complete.) 
23,971. Improvements in or relating to electric motors.” O. H. PIETER., 
November 8rd. (Ccmplete.) ve 
24,013. ‘Improvements in and relating to the attachment of carbon fila- 
ments and incandescent electric lamps." F. Fanta and P. E. BUTLER. 
November 3rd. 


24,031. ''Imprcvements in and relating to electric cars." T. T. HIN IIX. 
November 4th. / 


24,083. “Improvements in oiling vertical electric motors, which are woiked 
intermittently as in the case of driving centrifugal machines direct by an 
electric motor.“ J. W. MACFARLANE. (Of the firm of Watson, Laidlaw & Co.) 
November 4th. uw 

24,035. * Mica insulated cable,” 
November 4th. 


24,068. ''Improvements relating to arc lamps." A. DE Prvor. (Date ` 
applied for under Patents Act, 1901, June 10th, 1902, teing date of application 
in Belgium.) November 4th. (Complete.) "n 

24.075. "Improvements in and relating to conduct wires for overhead elec- 
tric tramways.” J. WHITEHEAD and H. J. WHITEHEAD. November ith. l 

24,089. “Improvements in electric switch lampholders." P. J.B. Tippe- 
MaN. November 4th. M G 

241,099. “Improvements in or relating to alternating-current generators.“ 
H. H. Lake, (The General Electric Co., United States.) November ith, 
(Complete.) " 

24,100. “Improvements in and connected with electric brakes." H. Hi; 
PARE (The General Electric Co., United States.) November 4th. (cm- 
plete.) ^ 

24.101. 


alternating-currett lamps.“ 


W. C. JonussoN and S. PATERSON. 


"Improvements in methods of and apparatus for transforming 
electric energy," E. A. CAnOLAN. (The General Electric Co., United States.) 
November 4th. i 


24,104. "Improvements connected with trolley wires for electric trams and 
the like.” A. E. LE Rossid NOL. November 4th. plot 
24,109. “Improvements in regulators for arc light systems," H. H 


Lake. (General Incandescent Arc Light Co., United States.) November 4th, 
(Complete.) ' ` 
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24,111. Improved method of and means for refloti ng electric light 
expecially suitable for shop wiadow illumination applicable also for other 
uses.“ Tur ALLIANCR Evectricat Co., Lo., and W. GLI H UI. November 4th. 


24,112. Improvements in or relating to alternate-current traction systems.” 


W. M. Morvey and A. G. Hansakp. November 4th. 


24,122. “Anew and improved arc lamp." P. H. F. Spies and C. B. TETT. 
November 4th. 


24,128. "Improvements in electric motors, the invention being applicable to 
electric fans.“ A. B. HoLsos. (Date applied for under Patents Act, 1901, 


November 4th, 1°01, being date of application in the United States.) Novem- 
ber 4th. (Complete.) 


24,182. Improvements in dynamo-electric machinery.’ M. McLaren. 
November 4th. 


21,148. "Improvements connected with electric fuses.” W. B. Esson. 
November 4th. 


24,149. “Improvements connected with electric futes.” W. B. Esson. 
November 4th. 


7 Roe "Improved system of electric traction." J. GaLLowav. November 
t LJ 
24,192. "Improvements in and connected with the trollay collectors, trolley 


poles, and trolley standards employed in overhead systems of eleotrical traction.“ 
W.E.RowLANDS. November 5th. 


24,205. “Improvements in switch lampholders for incandescent electric 
lamps and the like.” J. HEwetr. November 5th, 


24,212. “Improvements in brush-holders for dynamo-e'ectrie machines." 
E. A. CAROLAN. (The General Electric Co, United States.) November 5th. 


24,220. ''Improvements in connections for electric conducting wires." W. 
Peto and T. O. KENT. November 5th. 


24,233. Improvements in telephone systems." A. Exsrraim. November 
5th. 


24,247. "Improvements relating to electric switche»." C. B. Aver and M. A. 
McLean. November oth. 


94.260. ‘Improvements in or relating to trolleys for electric railways with 
overhead conductors." E. LixavcE. November oth. 

24,995. ''Improved apparatus for testing the efficiency of electric lamps." 
R. P. WirsoN and G. G. M. HaRDINGHAM, November 6th. 


24,238. ''Improvements in electric incandescent lamps." F. E. W. Bowen. 
November th. 


24,330. “Improvements in apparatus for the generation and application of 
electric currents for electrolysis." F. E. ELMORE. November 6th. 

24.331. Improvements relating to electrolytic cells." P. A. Gry. Novem- 
ber 6th. 

24,361. “Improvements in and connec'ed with elec‘ricity meters.” E. 
ScHaATTNEnR. November 6th. 


24,874. ‘ Improvements in ard relating to electromotors." J. MacLeax and 
H. L. GaLLowas, November 7th. 


94,383. “ An improved device for use in connection with electrical contacts." 
M. SuTHrEnLaND and E. Manccsos. November 7th. 


24.410. Improvements in and connected with electrically energised pendu- 
lum clocks." G. D. Granxatk., November 7th. 


21,459. ‘Improvements in insulated electrical conductors.” J. P. Hoover. 
November Tth. 


21457. ‘Improvements in controll ng devices for elec'ric motors, appliceble 
to the motors of elevators and the like.“ WAVGOODP & Oris, LIP. (Otis 
Elevator Co., Incorporated, United States.) November 7th. (Complete.) 


24,457. “Improvements in current collectors for trackless electrical cars 
with overhead conductor." H. J. Habpaw. (Dr. Wiesengrund, Germany.) 
November 7th. 


24,459. Automatic c'ectrical cut-out.” D. R. Bauce. November 7h 
(Complete.) 


24,402. Improved manufacture of cores for arc lamp electrodes." C. D. 
ABEL. (Gebruder Siemens & Co., Germany.) November 7th. 


94,471. “Improvements in means for coupling metallic cores, cables and the 
like.” H.&81»xkBorrox. November 8th. 


24,473. "Improved central exchange telephone systems.“ B. BRANDER. 
November sth. 


24.498 An improvement in the construction of pendant, bracket and 
standard fittings ard globes for gas and electric lighting." T. Forvand F. Forp. 
November Rth. 

24,511. The guard for an electric tramear.“ T. W. WirsoN. November 
8th. 

21,17. A new and original method of constructing electrical heating and 
cooking apparatus, and resistances for general electrical work." M. HANKIN, 
November *th. 

24,531. ‘A new and improved ‘detector’ or appliance for use in testing for 
electric currents.“ C. OLIVER. November 8th. 


94,538. “Improvements in prepayment electricity meters.“ F. J. BEAUMONT, 
November &th. 


PUBLISHED SPECIFICATIONS, 1900. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 322, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). ; 


91,688. "Improvements in apparatus for obtaining direct electrical impulses 
or currents from al:ernating electric sources," G. B. Batten. Dated December 
8rd, 1000. 

91,801. ‘Improvements in controlling electric boosters." Bri ish 
Thomson-Houston Co. (E. M. Hewlett, New York, U.8.A.) Dated December 
8rd, 1900. 

21,802. "Improvements in methods of securing pole-pieces to electric 
machines.“ British Thomson-Houston Co. (H. G. Reist, N.Y., U.S.A.) Dated 
December 3rd, 1900. 

21,880. “Improvements in or relating to electrical governing or controlling 
apparatus.” E. F. Moy and P.H. Bastie. Dated Dece mber 8rd, 1900. 

21,686. “Improvements in electrical storage batteries or accumulators.” 
L. E. Lacroix. Dated December 8rd, 1900. 

21,0 3. Improved means for holding the inner glass and lower carbon of an 
electric arc lamp.“ F. J. Green. Dated December 8rd, 1900. 

91,901. An arrangement of electrical resistance especislly adapted fcr 
electric arc lamps.” F. J. Green. Dated December Brd, 1900. | 

21,909. ‘Improvements in and connected with wireless telegraphy.” A. E. 
Blondel. (Date applied for under Bec. 103 of Patents, &., Act, 1848, May 8rd.) 
Dated December 3rd, 1900. 


21,983. ö in electric arc lamps.” Crompton & Co., A. J. 


Hodgson and J. W. Ewart. Dated December 4tb, 1900. 

91,991. "Improvements in connections for electrical conductors.” W. B. 
Cleveland. Dated December 4th, 1900. 

92,006. An improved oscillating thermo-motor applicable to various pur- 
poses.” J. Hartig. Dated December 4th, 1900. 

$2,010. An improved method of connecting electrical conductors." W. B. 
Cleveland. Dated December 4th, 1900, - 


4 2 " Improvements in storage batteries." A. Meygret. Dated December 
th, 1900. 


: 22021. ‘Improvements in arc lamps.” J. Velle. Dated December 4th, 
900. 


22,0.6. '' Improvements in electric wave telegraphs.” A. J. Boult. (American 
Wireless Telegraph Co., Wis., U.S.A.) Dated December 4th, 1900. 

22,126. “Improvements in apparatus for wireless telegraphy.” J. A. 
Fleming and Marconi's Wireless Telegraph Co. Dated December 5th, 1900. 

22,142. A new or improved telephone relay.“ E. S. Hagemann and 
V. Poulsen. Dated December 6th, 1900. 


22196. "Improvements in electric arc lampe." British Thomson-Houston 
Co. (Communicated.) Dated December 6th, 190). 


22, 197. Improvements in electric arc lamps." British Thomson-Houston 
Co. (Communicated.) Dated December 6th, 1900. 


22233. “Improvements ín or relating to electric railways, tramways, and the 
like, on & sectional conductor system.” C. Kando. Da December 6th, 1900, 


2253. "Improvements in and relating to electric switches for use in con- 
trolling motors.” E. T. Parker. Dated December 7th, 1900. 


22,273. “ Improvements relatirg to electrical plug resistance boxes, and 
like apparatus, and to switches therefor.” C. T. Cambrell and T. E. Cambrell. 
Dated December 7th, 1900. 

22,281. "Improvements in the means for suspending clectroliers, electric 
lamps, and the like.“ E. Fletcher. Dated December "th, 1800. 

£299.65. ‘Improvements in current collectors for electric vehicles.’ British 
Thomson-Houston Co. (Communicated.) Dated December 7th, 1900. 


22.286. Improvements in electiic switches." British 1 homson-Houston Co, 
(Comnmunicated.) Dated December "th, 1900. 


22.287. Improvements in synchronising apparatus for electric alter- 
nators." British Thomson-Houston Co. (Communicited.) Dated December 
7rth, 1900. 

22.289. ‘Jmprovements in means for attaching pole-pieces to electric 


machines." British Thomson-Houston Co. (Communicated.) Dated December 
qth, 1900. 


22.316. Improvements in or relating to electric cables or conductors." W. J. 
Glcver. Dated December 7th, 1900. 


£2,330. “Improvements in alternate current measuring and indicating instiu- 
ments.” W. M. Mcrdey. Dated December 7th, 1900. 


22,379. “Improvements in spparatus for the manufacture of electrical insu- 
lating mater.als.”” E. A. Claremont. Dated December ttb, 1900. 


£2,411. ‘Improvements in and relating to the electric return for electric 
tramways or street railways.” W. B. Sayers. Dated December 8th, 1900. 


15 1. Elcetrical resistance switch.“ J. Ctsworth, Dated December 11th, 
900. 


22,515. An automatic battery contact for electric bells.“ A. B. Mudie. 
Dated December, llth, 1900. 


22.521. A method of marine cr land night signallirg.“ G. Cawley. Dated 
December lith, 1900. 


22,572. Improvements in or relating to electrostatic machines.“ K. Schall. 


(Reiniger, Gebbert & Schall, Erlangen, Bavaria, Germany.) Dated December 
llth, 1900. : 


25.581. “An electric furnace with two bedplates.” A. C. Keller. Dated 
December 11th. 1900. 


22,585. Improvements in flexible supporting structures for electric lamps." 
W. F. Brewster. Dated December 11th, 19404 

22,599. “Improvements in the manufacture of incandescence bodies for 
electric glow lamps." A.Just and R, Falk. Dated December llth, 1900, 


22,605. '*Improvements in and relating to plate holders for electric accumu- 
lators.“ T. Müller. Dated December lith, 1900. 


22, 06. A process for chemically consolidating the active material of electric 
accumulators.” T. Muller. Dated December 11th, 1900. 


22,062. ‘* Process for the manufacture and repair of electrical glow enn 
9 


F Blau, A. Scharf, L. Loti, S. Loti and R. Latzko. Dated December 
1900. 


22,678. „Improved means for use in transmitting energy to electrically-pro- 
pelled trains or tramcars," S. H. Short. Dated December 12th, 1900. 


22,579. Improved means applicable for use in operating and controlling 
electrically-propelled trains or tramcars." S. H. Short. Dated December 12th 
1200. 


22.68. ''Proce:s of extracting and reducing metals by electrolysis." F. H. A. 
Hamtiiton, Dated December lzth, 1900. 


22,099. Process of recovering and separating metals from their ores and 
concentrates thereof." F. H. A. Hamilton, Dated December 12th, 1900. 

22,775. „An improved arrangement of cut-outs ard apparatus for the better pro- 
tection of electric cables and generators.“ Callender's Cable and Constraction 
Co., and J. O. Callender. Dated December 15th, 1900. 


99,7;:9. “Improvements in mounting teleptonic instruments and accessories, 
so as to admit of interchanging or renewal of the various parts.” M. Byng an 
F. G. Bell. Dated December 18th, 1900. 


22,788. “Improvements in joints for earthe- ware pipes or conduits, and in 


the means employed for producing the same." H. L. Doulton and C. E. 
Morris. Dated December 14th, 1900. 


229,819. "Improvements in high-tersion electric fuses.” A. Eckstein and 
A. J. D. Krause. Dated December 14th, 1900. 


22,448, “Improvements in aro lamps.“ J. D. F. Andrews. Dated December 
Lith, 1900. 


92,002. “Improvements in electrolyt'e methods and apparatus.“ E. Edser 
and M. Wilderman. Dated December 14th, 1900. 


22.010. “ Av improved means for tilting the shades and lamps of electric 
lighting pendants.” J.B. Belcher. Dated December 15th, 1900. 

28,014. "Improved high voltage quick-break single-pole, double-[oles, or 
multi-poles switch." A. E. Short. Dated Lecember 17th, 1900. 


23,10. '* Improvements in galvanic batteries." C. A. Allison. Dated 
December 18th, 1900. 


23,107. “ Improvements in galvanio batteries." C. A. Allin. Datd 
December 18th, 1900. 


93,146. “Improvements in electricity meters.“ E. Schattner. Dated 
December 18th, 1900. 


28.148. ‘Improvements in or relating to the connection of current oon- 
ductors separated by dilatation gaps and apparatus therefor.” K. Holzmann. 
Dated December 18th, 1909. 


28.155. “Improvements in the arrangement end connection for single ard 
multiplex wireless telegraphy.” V. I. Feeny, Dated December 18th, 1900. 


23.113. "Improvements in portable apparatus for wireless telegrephy EN 
military and other purposes." J. A. Fleming and Marconi's Wireless Telegrar 
Co. Dated December 18th, 1900. 


23,242. “A new or improved regulating device for electric current genere 
tors." M.de Hoor, F. Reinitz and L. Stark. Dated December 19.h, 1800. 

£8,254. "Improvements In telephone systems." G. B. O. Sleebor. Dated 
December 19th, 1900. 

29,810. “Improvements in eleotrical accumulators.” British Power Traction 
and Lighting Co., and G. J. Gibbs. Dated December 20tb, 1900. 

23,823. „An improved controller and switch for electric lifts." J. Bush abd 
M.T. Medway. Dated December 20th. 1900. 

23,961. ''Improvements in and relating to electrical fuse carriers for nu. 
e and the like.” G. Sperryn and W. H. Wood. Dated Decem 
21st, . 


23,966. ' Improvements in or connected with electrlo motors.” W. Whiteley. 
Dated December 21st, 1900. 
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THE SCIENCE OF BUSINESS. 


Ir is not a little curious that the nation which for nearly 
100 years has borne Napoleon's sneer of being boutiquicre, 
and has regarded the epithet as a compliment rather than as 
a reproach, should now lie under the accusation of being 
unbusinesslike. The complainants are not simply the 
minor prophets of the halfpenny press: they range down- 
wards from the deepest thinkers of the age and the most 
experienced men of affairs; the defendants are not merely a 
merchant here and a manufacturer there : they comprise the 
whole community, even the central Government of the Empire. 
We indignantly deny that we are a nation of amateurs, 
but we admit it in many of our actions. A Secretary of 
State proposes to study on the spot one of the countries it 
is his duty to govern, and we are lost in admiration at the 
enterprise of the man; for it seems only just to have 
occurred to us, after centuries of departmental and party 
control, that specialised knowledge is as desirable at 
Downing Street as it isin the counting house of a large 
company. 

In his opening address to the 149th session of the Society 
of Arts, Sir William Preece, chairman of Council, has 
recently preached from a text first given him, perhaps, by 
Lord Rosebery, who desires to see the Empire run on busi- 
ness lines, laying down the principle that there is a science 
of business as there is a scientific side to everything else ; and 
although by endeavouring to formulate the laws of that 
science in a brief discourse, whereas they demand presenta- 
tion in a lengthy treatise, Sir William has of necessity been too 
superficial in many matters, and too discursive throughout 
to do justice to his subject; he has, nevertheless, called 
attention to a most important matter, and has given us 
much food for thought. | 

There is undoubtedly a science of business. Many of its 
laws have already been discovered by the processes of trial 
and error so beloved of the British race; but owing to the 
secrecy which is equally characteristic of our fellow country- 
men, few of these laws have been expressed in black and 
white, being left to be elaborated afresh by each man for 
himself as he gained experience, and being lost to the world 
when he no longer remained among us. The facts that a 
certain kind of business can (most probably) never exceed 
certain dimensions, that its gross profits are strictly limited, 
that its expenses must not be more than a fixed percentage 
of the revenue, are patent to all observers, and in well- 
managed businesses the laws are generally obeyed. 

But the fact that capital is only required in a business to 
carry it on, that capital cannot be watered and raised 
indefinitely during reconstruction and combination out of all 
proportion to the earning power of the business without 
eventually bringing the concern to ruin—recognition of this 
fact appears to be limited to the company promoter and the 
professional speculator ; for the private investor is never in 
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such a state of exaltation as when, during the boom in an 
industry (of which he usually understands nothing at all), 
he hastens to put his life's savings into a company which is 
simply beimg boomed in order that the trained financier may 
unload himself at a profit. 

The science of the reserve fund, too ; the relative advan- 
tages of internal and external insurance against special 
risks, such as that of fire; depreciation of buildings, plant, 
and machinery, not necessarily at the conventional rates, 
but at percentages more accurately representing the require- 
menta of the particular industry under consideration, and 
the doctrine of the scrap heap—all these are sketched by Sir 
William Preece. 

But there are other branches to the science of business, 
one of which, the science of the directorate, must not be 


overlooked. No business can hope to succeed unless it has 


‘business men—men who understand the science of buying 
and selling, and the science of financing—on its board ; but 
neither can a manufacturing business flourish unless its 
board also comprises highly skilled electricians, engineers, 
or chemists, according us its processes are electrical, engi- 
neering, or chemical, The technical men must not inter- 
fere unduly with the financial men, but must bow to their 
decisions on matters of pure trade and finance: but the 
financiers must be equally ready to lend an ear to the sug- 
gestions of their specialised advisers, and must be willing 
on occasion to forego immediate profit for the sake of future 
economies. l 

We are fully in accord with Sir William Preece in think- 
ing that many of our business men require more instruction 
in the science of business, and that many of our large busi- 
nesses are not conducted on sufficiently business-like lines. 
Indeed, our argument that the boards of industrial com- 
panies frequently need an addition to their technical strength 
is in no way antagonistic to this; it points in the same 
direction. The more we know of any subject, the more 
deeply are we impressed with our own ignorance; and the 
more thoroughly a business man has studied the exact side 
of business, the more does he realise his limitations, and the 
more humbly does he take advice from others. 

It is, as Sir William Preece insists, and as we have pointed 
out times without number, mainly our capitalists and em- 
ployers who need better technical and commercial education ; 
it is to their conservatism that we shall owe whatever of de- 
creasing prosperity in the future may be in store for the 
British nation, after due allowance has been made for the 
operation of causes which we are powerless to resist. We 
cannot check the progress of the United States and of 
Germany, we have no right to desire to do £o; and we 
cannot, therefore, avoid losing much of our pre-eminence. 
Still our duty is plainly to develop all onr own resources— 
resources which are probably greater than those of any 
other country ; and we are justified, within the bounds of 
moderation, in proclaiming the errors of our commercial 


and industrial system. | 
The destructive method is simple and free from grave 


danger of doing harm ; but there are pitfalls before the man 
who attempts to construct, Just now we are being wildly 
called upon to adopt, without criticism or revision, the ideas 
of Germany &nd the States, which, we are told, are 
admirable and incapable of improvement.  Admirable they 
may be, albeit Germany is in the throes cf an industrial 


crisis, and.the States may havea huge labour war to wage ; 
incapable of improvement they certainly are not, even in the 
countries for which they were elaborated. 

It is perfectly true that Germany and the States have an 
advantage over us in possessing practically no industrial past, 
and so being able to write upon a clean slate ; but it is just as 
true that we have advantages over them in our past, pro- 
vided we study the lessons which are written on the slate, 
Being by very nature non-scientific, the Briton requires his 
slate; being if anything too scientific, or theoretical, the 
German is happier without one. In almost every attribute 
of mind the German is different from the Englishman—he 
puts up with State control which would bring about a 
revolntion here ; and therefore methods suitable for Germany 
are more likely to be unsuitable for Great Dritain than the 
reverse, 

Of the citizen of the United States it is not yet possible 
to judge so clearly, and we cannot tell whether tle lessons 
he has learnt, or is now by way of learning, can be applied 
to us without modification, In after-dinner speeches we 
refer to the States as peopled by our cousins— descendants 
of our forefathers—another branch of the Anglo-Saxon race, 
In truth the modern * American” is a new variety of the 
human species, and is no more British in his notions, habit 
of mind, and prejudices—though he often is still in his 
sentiments and affections—than we are Norman, lJanish, or 
Celtic. The American is born of English. Irish, and Ger- 
man ancestry, with stray infusion of blood from all the other 
nations of the earth; and until he has more fully developed 
a national character beyond that of dollar-worship and con- 
tempt for every body and thing not American, and until he 
has written more history, he is not for us to copy blindfold. 
Our duty it is to revise and improve our commercial and 
industrial methods without further delay, but we must do it 
by and for ourselves; and in codifying a Science of British 
Business to effect the alteration, we possess priceless and 
unrivalled material in the records of our own past. 


We have drawn attention more than 
once in our columns to the comparative 
neglect of electro-chemical study by the 
professors and students of English University and Technical 
Colleges. It is true that within the last two years, steps 


Electro-chemistry 
in Germany. 


have been taken at one or two Institutions of the first - 


rank, to remedy this state of affairs: and at Victoria 
University, Manchester, and at one of the East London 
Technical Colleges, special courses of lectures upon electro- 
chemistry and electro-metallurgy have been arranged, and 
are, we believe, now in course of delivery. But when one 
compares what has yet been attempted in this direction in 
this country, with the provision made for these subjects in 
Germany, one is compelled to admit that we have consider- 
able leeway to recover as regards the opportunities and 
facilities for studying these new branches of science. 

A recent issue of the ‘Zeitschrift f. Elektrochemie 
contains details of the lecture courses où electro- 
chemistry and electro-metallurgy and the allied subjects 
arranged for delivery at the German Universities and 
Polytechnics during the winter session, 1902-1903. From 
this report we find that no fewer than 23 such institutions 
provide special courses in these branches of science. 

At many of these places, special professors have been ap- 
pointed for these new branches of study, and at Berlin, ab 
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Darmstadt, and at Karlsruhe, no less than seven distinct 
courses of lectures have been planned. 

When one remembers that this attention to electro- 
chemistry as & serious branch of study is no new growth in 
Germany, the fact that; nearly all theoretical investigations 
relating to electro-chemical processes are due to German 
workers finds ample explanation. 

We hope when the present revision of our educational 
system is completed, and the new authorities have taken 
over the control of our secondary and technical schools, that 
some attention will be given to this question, and that funds 
will be provided for providing electro-chemical laboratories 
and lectureships in connection with several of the leading 
technical institutes in this country. If such a course should 
necessitate the reduction or withdrawal of funds from some 
of the smaller institutions of this character, we shall not 
complain. 

It is possible to spread our educational butter too thin, 
and the past ten years' experience of technical education 
work in this country seems to indicate that we have 
gacrified efficiency to breadth, and that in future we shall 
act more wisely if we concentrate our efforts upon the 
education of the picked few at well equipped and endowed 
central technical institutes or colleges, 


WE have recently had brought under 


Up-to-Date Justice. i a ` ; 
our notice a specification, which we may 


suppose embodies in its general conditions the consulting 


engineer's matured ideas of justice as between purchaser and 
contractor. The work to be done consists of the rewiring 
of a business place in a busy city. The consultant first 
stipulates that he is to be the sole judge in any case of 
dispute, witbout appeal to any independent jurisdiction 
whatever. He next demands that all making good is to be 
done at the contractor's expense by the purchaser's builder, 
to the satisfaction of the  purchaser's architect. But, 
how is the unhappy tenderer to commercially calculate such 
a risk as this? On the completion of the work the con- 
tractor is to keep a man in charge of the plant for such 
time as may be necessary to fully instruct the purchaser's 
servant in the working of the few electric motors provided 
under the contract, No limit of time is specitied, and the 
contractor has to take his chance as to whether the man he 
has to teach is suitable for the work, or such a dufter that 
it may be next to impossible to teach him. These are a few, 
aud only a few; of the stipulations, but they show that there 
are yet consultants who, in imposing conditions upon con- 
tractors, appear to forget that one part of their duty is to'be 
fair to both parties, and that the imposition of such ‘unjust 
stipulations only reacts in their clients having a higher price 
to pay for their work without the quality being in any way 
improved. 


The LCC, and Technical Education,—A_ motion 
stands in the name of Mr. W. Crooks in favour of the Technical 
Education Board being instructed: (4) To report whethor the 
prerent Act under which they administer the funds placed at their 
disposal by the Council is sufficiently elastic to enable the Board to 
grant scholarships tenable partly in a technical school and partly in 
^ workshop, and if such scholarships cannot be granted, to suggest 
in what way the Act might be amended to cnable such scholarships 
lo be grantcd subject to thc approval of the Council; and (^) to 
consider the desirability of approaching tho Corporation of the City 
of London with a view to some system being promoted under which 


the Council and the Corporation might meet the ever-increasing. 
difficulty of apprenticing. boys in London in consequence of the 


inability, in many instances, of i parents to pay premiums. 


«with such machines. 


A METHOD OF DETERMINING THE 
EFFICIENCY OF DYNAMOS. 


By J. R. ASHWORTH, M.Sc. (Vict.) 


Ix the determination of the efficiency of dynamo-electric 
machines the direct measurement of the power supplied 
mechanically has always presented difficulties, and the sub- 
stitution of electrical for mechanical measurements has 
usually been adopted. Hopkinson's method of employing 
two similar machines, one as motor and the other as gene- 
rator, modified by Rayleigh and Swinburne, allows all the 
measurements to be made electrically, and the only objection 
which can be raised is the possible inconvenience of baving 
to use two similar machines. Swinburne has also devised 
an electrical method of finding the power supplied to u 
generator, by measuring the losses electrically and adding 
these to the electrical output. An objection to this method 
is that the test is not made under precisely the conditions of 
full load, as it is assumed that the losses are the same 
whether the current in the armature be small or large. 

Asan alternative to the electrical method, I suggested 
in 1893* that it might be possible to determine the 
mechanical power supplied to the generator from observa- 
tions on the rate of change of the rotational energy of the 
armature under the conditions of full load. It was proposed 
to run the machine at a velocity a little higher than the 
speed at which the efficiency was required, and whilst it 
was ylelding full output to cut off promptly the driving 
power and to determine the rate of change of speed of 
the armature as it slowed down past tbe given speed. The 
rate of change of angular velocity at that speed would 
measure the retarding forces, and hence the power to 
maintain the armature in rotation. | 


If 1 — the moment of inertia of armature and appendages 
e = 27 n = the angular velocity, | 
then 4 1 w? = the rotational energy, 


dw M ; 
and 1% „ = the rate of change of rotational energy. 


dt 


This would be the expression for the power required to 
maintain the armature in rotation at velocity w. 

In machines of high efficiency where the output would 
produce a very large retarding force, the drop in the speed 
of the armature would be too rapid to allow of an accurate 


. / ! : 
determination of “a unless the moment of inertia of the 
( 


armature and its appendages was very large. <A test of 
efliciency has not yet been carried out on these lines. 

Nevertheless, now that the tendency of modern desien is 
to construct the armature on the model of a fly-wheel, it is 
not unlikely that the method might be used successfully 
In any case, however, the moment of 
inertia of the armature could be suitably increased by keying 
to the shaft a heavy fly-wheel. 

M. Routinf in 1896 published an account of a test 
of efficiency in which he had employed the principle of this 


method. He makes use of the expression, I w to find 


the stray losses (hysteresis, friction, windage and eddy 
currents), which were the only retarding agencies in opera- 
tion in his test, and. to these he adds the output in order to 
obtain the power supplied to the machine. Instead of 
determining t he eliminates it by plotting a recond retarda- 
tion enrve in which the retarding forces are augmented by a 
known amount by means of a brake. He thus forms two 
equations between which 1 disappears. | 

C. Liebenowf likewise published in 1899 an account of 
experiments of the same kind which he had carricd out. 

Prof. A. Hay] has contributed to the subject by re- 
counting these experiments and by devising several methods 
for determining the moments of inertia of armatures, with 
an account of his own experimental results. 


* Electrician, No, 30, p. 459, 1893. 
55 15, p. 42, 1898. Eclairoge Electrique, October 24th, 
I Electrotech. Z., No. 20, Ü 274, 1899. | | 
8 ErrzcrBicAL Review, Vol. 47, pp. 287, 327, August, 1900. 
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My suggestion for the determination of 1 was to plot two 
retardation curves, one of the armature by itself and the 
other of the armature loaded with a disc fly-wheel of known 
moment of inertia, the retarding forces being frictional foroes 
only by preference.* 


d 
Hf (u) be obtained from the retardation curve for a 
A 


given speed with the armature alone, 
and 5 is the value for the same speed when the fly- 


wheel is attached and 
if 4, the moment of inertia of the fly-wheel has been 
calculated, then 
i,, the moment of inertia of the armature is 
(dw df) 
Ts (dw df), — (dw {ily 
If the fly-wheel remains attached under any tests, 1, the 
moment of inertia of the whole, is 
I=, + ly. 


With any set of retarding forces in action, it will only be 


necessary to obtain 7 
dt 


Ii = 


from the retardation curve for any 


assigned speed, w, in order to calculate the power required 
to maintain the machine at that speed. 

An example of this method of determining 1 and its 
application for obtaining the efficiency of a dynamo is here 
given. Mr. Robert Beattie, B.Sc., kindly undertook to 
supply me with the necessary data, which he obtained from 
a Crompton series dynamo in the Hopkinson Laboratory of 
Electro-technics at the Owens College, Manchester. 

The following are the particulars of the machine and 
details of the experiments, 

Output : 

At 1,200 revolutions per minute, 75 volts and 60 amperes, 
equal to 4,500 watts. 


Resistance of field magnets (tm) = 0°05 ohm. 
Resistance of armature Ra í md. a, 


Ra + Rm = 0009 ohm. 
Mass of disc fly-wheel (m) = 63°96 kilos. 
Diameter of ditto (2 R) = 53°3 cm. 


M n? 


Hence = 57 = 927 x 107 C.G.S. units. 
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DIAGRAM 1. 


Throughout the whole course of the experiments the field 
Magnets were maintained at full excitation from an inde- 
pendent source. The speed was then taken to be proportional 
to the readings of & Weston voltmeter connected across the 


* Dettmar shows that the friction remains constant whether the 
armature be loaded with a fly-wheel or at — Electrotech. Z., No. 20, 
pp. 380—397. 


terminals, 
known. 
The armature was run up to a high velocity, current 
supplied to it as for a motor ; the current was then switched 
off and the armature, alone at first and afterwards with the 
fly-wheel attached, was allowed to come to rest against the 
retarding forces due to friction and hysteresis. 
The values obtained have been plotted as curves in 
Diagram I., and . to these curves have been drawn l 


The voltage at one given speed was — 


at different speeds for the evaluation of — 
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Selecting the speed 890 revolutions per minute, or 148 
per second, we have 


7 
d without the fly-wheel = 2:801, and 
A à Ti. 
In 1 
M with the fly-wheel = 0'199, 
so that the moment of inertia of the armature is 
dnt ] | ” 
I, = HN in, di, — dn, dt i 
0° 195 
— Ses 7 
SOOT Acc coque eo 
= 0'174 x 107. d 


Hence 
I= I. + I. = (0174 + 2:27) x 10’ — 


= 2:44 x 107 C. G. S. 


Calculating the efficiency, 7, as 
Output 


Output + losses 


we have 
Output, at 1,200 revolutions per minute = 4,500 watts. 


Stray losses at the same speed = 4 r° In 2 i 

= 96:6 x 20 x 0305 x : 

107 ergs per sec. ü 

= 589 watts, n 

and copper losses = c? (Ra ＋ 34) | 

= 60? x 0°09 | 

= 324 watts. h 

Total losses = 589'4 + 324 = 913˙4 watts. a 
Thus NE 

4,500 + 913 


The efficiency is therefore 83:1 per cent. 


The analysis of the stray losses may be attempted by 
assuming that the hysteresis and frictional losses are propor i 
tional to the speed, and the eddy current losses proportions 
to the square of the speed. The energy wasted in si 
losses is then 


4 m man + Bn}, 
; al 


dn 


0 4 77 1 — — A B n. 
or r di + 
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The curves of 77 for open and closed circuit all tend to 
' ( 


** 
cut the axis of no speed about the value 0:105 for 5 


go that a may be calculated as | 
A= 4a? 1 x 0105 x 107 
96°63 x 0:105 x 107 
10:15 x 10. 
Hence the frictional and hysteresis losses, corresponding 
to the first power of the speed are— - 
Am = 1015 x 20 x 107 ergs per sec. 
= 203 watts . 
at 20 revolutions per second or 1,200 per minute. 
The eddy eurrent Josses must therefore be— 
589 — 203 = 386 watts. 
The losses are separately — 


Copper losses ee . . 324 watts 
Friction, windage and hysteresis 203 „ 
Eddy currents ... sa e. 386 y 


EN 


nt 


Total s ... 913 watts 


For the sake of comparison an independent set of 
observations was rapidly taken of the power required to 
compensate the stray losses by the electrical method, the 
dynamo being run as a motor whilst the fields were 
maintained at full excitation. 


The data thus obtained are given in the subjoined table :— 


TABLE. 
A. cy : | Stray losses 

Revs. per Revs. per Amperes Volts at atic — Watts — 
minute. second. supplied. | terminals. ii A^R, 
1040 1733 T5 560 | 4200 4178 
900 15:0 | 64 | 486 3110 300 4 
720 12:0 5:8 | 38 0 225 6 224 3 
560 | 51 302 154:0 153:0 


933 | 


The power consumed by the stray losses can be calculated 
from the expression— 
| " dn 

41 17% — 


dl 
for each speed, and we get the following comparison : 


— — — — — a À—— 


Stray losses. 


Specd, revs. ue du. de ee Iie oe Son B - 


per second. i 
i OO ASA Y — A* Ra Asi 11 1 e 
173 | 418 407 
15:0 | 309 300 
12:0 224 | 199 
9:3 ; 153 ] 13 


The agreement for the higher velocities seems satisfactory, 
especially as the electrical test was not carried out until some 
time after the retardation tests were made, and the state of 
the bearings was probably not the same at each time. 


Referring to the graphs of - two features will be noticed. 
(LL t 


In the first place, the power per revolution per second con- 
sumed by the strav losses for any given output is not 
faithfully represented by the linear expression 


A+ BH. 


Attempts have been to obtain a more complete expression. 
G. Dettmar f has made experiments, from which he deduces 
the law that the power lost by friction increases as the 
square root of the cube of the speed, and a term involving 
nì would need to be introduced into the above expression. 


* This can also be obtained from the curve of speed and time as 
the value of the tangent where the curve cuts the axis when the 
armature comes to rest. 

T Electrotech, Z., No. 20, pp. 203—218 ; No. 38, p. 397, 1899. 

Ditto No. 22, pp. 357—377, 1901. 


W. Peukert, has also recently carried out some tests for the 
purpose of analysing the losses very carefully. 
-. The curves of i here given seem to correspond more 
ab 
nearly to an expression of the form 

' A+ BA + Cr, 


so that some part of the losses appears to be proportional to 
the cube of the speed. 

In the second place, if the stray losses are independent of 
the output (where the field excitation is constant), then the 
electrical power yielded ought to be proportional to the 
intercept on the vertical axis between the curve for closed 
circuit, and for open circuit for any given speed. When the 
circuit was closed through 10 ohms and 5 ohms respectively, 
the currents would be almost exactly as one to two, since the 
armature resistance is ncarly negligible, aud therefore, the 
curve for the smaller current should lie midway between the 
curve for the larger current and the curve of open circuit. 

This does not appear, however, to be realised in the 
diagram (unless there is some error in the observations) but 
whether the discrepancy is due to some change in the fric- - 
tion, or to a variation of the eddy current losses when the 
armature is with and without current, has not been traced. 
It would consequently be desirable to determine the power 
absorbed by a dynamo when running at full load in a more 
direct way than by summing the losses found under the con- 
ditions of no load. It was with this object in view tliat the 
method of estimating the power supplied toa dynamo by 
retardation curves was originally devised and for which it 
seems specially useful. 

For a further development and simplification of the use 
of retardation curves for efliciency determinations, reference 
must be made toa paper by Dr. Sumpner read before the 
Birmingham Philosophical Society, and published at the 
beginning of this year. 


THE INDICATION OF EARTHS ON 
d TROLLEY STANDARDS. 


ONE of the standing regulations made by the Board of 
Trade with respect to the use of electric power on tramways 
is to the effect that the trolley standard shall be maintained 
in efficient metallic connection with the metal fittings on 
the roof of the car, and with the metal frame of the car. 
This regulation has replaced one which, with all due respect 
to the Board of Trade, was much less sensible. But we 
live and learn—and sometimes act on our acquired knowledge. 
This first regulation, which was inserted in Statutory Rules 
«nd Orders, 1896, No. 747, applying to the Dublin Southern 
‘Tramways, was as follows :—“ All metal fittings upon the 
roofs of the carriages within 6 ft. of the trolley standard 
shall be carefully covered with insulating material to a 
thickness of at least j'; in., and this covering shall be con- 
stantly maintained in efficient condition." t 

As a matter of fact, custom and experience have modified 
the . earthing regulation—which, of course, applies to 
double-deck cars only—so that it is the general practice to 
connect the trolley standard to the earth through some 
indicating device, and to connect to earth separately the 
metal fittings (handrails, &c.) of the upper deck. 

We say that it is the general practice to do this, but we 
know that, many a car goes out of the works with the 


metal work of the top-deck practically insulated from earth, 


and in some instances where the specification has called for 
earthing this has been effected by means of a „ wire or 
something equally absurd, fastened under a bolt or screw, so 
that the first leakage that happens along just melts the 
earth wire, and so prepares a shock for the next comer, This 
earthing should be carried out with heavy wire running to 
at least two points on the ironwork, and connected thereto in 
a reliable fashion. | 


Until quite recently the indication of a connection between 


. * Peukert uses the method of retardation curves whi 
yields rapid and reliable results. idis 
T Bee " Electrical Traction," Ernest Wilson. Appendix. 


he says 
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the trolley head, or cable, and the trolley standard has been 
performed by two 250-volt lamps, which are wired in series 
between the trolley standard and the car earth. Under normal 
conditions these are out, but they glow with greater or less 
brilliancy according to its resistance when there is a fault in 
the trolley standard. An indication of a fault is dependent, 
therefore, on both lamps remaining intact, and it is essential 
that the circuit be tested every day before the car goes out. 
This is done easily, and with no waste of time, by touching 
the trolley wire with the bare pole before putting the wheel 
on the wire. If the lamps do not glow, the car must not go 
out until the fault has been remedied. Sometimes trolley 
poles are carefully insulated up to the trolley head with tape 
and varnish, in which case this test could not be applied ; 
but we would suggest that the reason for the insulation is 
that, on some parts of the line the trolley pole rubs one 
wire while the wheel is on the other. On some side-running 
systems this may be difficult to remedy after construction 
. except at great cost, but, in many cases, a little attention to 
the overhead wiring will render this insulation—which is 
. unsightly and expensive to maintain—unnecessary. 

There are practically but three places at which a fault on 
a trolley occurs. These are on the insulating sleeve separating 
the trolley head from the pole, on the cable inside the pole, 
and on the insulators carrying the contact arrangement 
which permits the trolley pole to be turned indefinitely in 
one direction. Now these causes of faults may be reduced 
by one-third immediately, and the failures themselves will be 
reduced in much greater proportion by preventing the pole 
from making more than one revolution, and so doing away 
with the finnicky insulators. 

So long as the stop which prevents the pole turning too 
far be made strony enough to resist the assaults of the insane 
portion of the conductors, this type of standard is infinitely 
preferable to the other, but both are offered for sale and find 
about equal favour—on new work. Wherever the continuous- 
revolution standard is causing trouble the engineer can 
devise and fit a home-made stop, which will save its cost in 
a very short time. | 

Failures from the other two causes should occur infre- 
quently ; almost never by reason of the cable breaking down. 
The insulating sleeve will break down in proportion to the 
care with which the trolley head is put on, and according to 
the material of which the sleeve is made. Rubber is used as 
arule; but a reliable, easily-made substitute, is a sleeve made 
of micanite plate (flexible). It is desirable to dry this out 
with a torch lamp after the head has been clamped up 
tight, then apply more pressure in order to squeeze out any 
exuded moisture. Double split ebonite or vulcanite sleeves 
have been tried, but these are relatively expensive, and are 
too brittle. 2 ; 

After several years’ experience with the earth lamp system 
of indicating faults, we can say that we know of no 
case of a claim being made for shock caused by contact with 
a trolley standard at 500 volts or some less pressure. 
Motormen and conductors (the latter are more likely to spot 
the lighted lamp in the day time) are, or should be, 


instructed to turn all passengers off the roof when a fault 


occurs, even though there be no room for them inside, and 
to keep the car in service only till they pass a depot, or are 
uble to get another car by some other means. 

After looking to the safety of the passengers, the next 
thing is to keep the service good by hook or by crook, espe- 
cially on a single line. We contend that both these points 
are gained by the simple and cheap lamp method ; although 
the usual warning might be duplicated orally to advan- 
tage by connecting a magnet coil in series with the 
lamps, which when energised would operate a bell-ringing 
relay. 

tt is, therefore, with apprehension that we observe certain 
devices being put on the market which in operation first of 
all put a dead short on the line and then cripple the parti- 
cular car on which the fault has occurred. 

At present we know two of these devices. One consists 
of a fuse which holds a switch blade in an “ off " position 
till the fuse is melted by the passage of current between the 
trolley standard and earth. When this happens the switch 
is pulled by a spring into contacts, which are joined respec- 
tively to the trolley standard and earth. At the same time a 
bell starts ringing. 


The other device is much more crude and uncertain, as 
it is more complicated mechanically. 

It consists of a few turns of heavy wire wound on an iron 
core, and connected in series with the standard and ground. 

The passage of a current through the solenoid pulls up 
an armature, which is hinged to the bottom of the magnet 
core. This action may or may not release a small metal flag, 
painted red, which will drop through an opening at the side 
of the cast-iron box containing the whole device, at the 
same time causing, or not causing, a local bell circuit to be 
made. 

It is not possible for an unauthorised person to interrupt 
the action of either of these devices, so that the motorman 
has nothing for it but to pull his pole down and wait for the 
following car to push him home. In the case of a single 
line it is easily seen that where loops are awkwardly placed, 
as they too often are, the service will be disorganised more 
or less seriously in the first place by cars waiting in their 
passing places, and after that by the loss of time caused by 
taking the cripple to the nearest sheds, which may be off the 
route entirely. 

If the danger arising from an earthed trolley were great, 
or the risk of even small shocks considerable, we should 
have nothing but praise for the “inventors ” of these earth 
indicators; but, as we have pointed out, the risks are very 
minute with the existing safeguards, which need not cause a 
minute's delay to traffic. 

If the inventors say that the great object of their 
indicators is to give warning of incipient leaks, we reply 
that entirely sufficient warning can be obtained by means of 
a bell circuit, which will not require the earthing of the line 
for its operation ; or, preferably, the trolley standard would 
be connected to earth through a light fuse placed as a shunt 
to the indicator lamps. This would render the standard 
innocuous till the moment when the resistance of the fault 
fell low enough to pass sufficient current to blow the fuse ; 
at which juncture the earth lamps would light, warning the 
conductor to turn passengers off the top. 


The other methods proposed are too drastic to be adopted 
without inquiry. 


ELECTRIC RAILWAY WORKING. 


Tuer following data relating to the performance of the trains on the 
Liverpool Electric Railway may be of interest, though they are 
unofficial. s 

The times were taken with a stop watch, and the total time 
occupied in a journey from end to end is measured from the 
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CURRENT CURVE FOR ACCELERATION OF TRAINS ON THE 
LIVERPOOL OVERHEAD ELECTRIC RAILWAY, TAKEN 
UNDER WORKING CONDITIONS. 


Erratcm.—In Position 5 the current in each case is allowed to fall to 250 
amperes before passing to the first parallel position. 


moment that the train begins to leave one terminus until it comes 
to rest at the platform at the other terminus, which is, of court, 
the only fair way to make the test. Curves are given showing 
roughly the currents taken by two and three-coach trains, with the 
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OBSERVATIONS TAKEN DUBING THE FinsrT Two Days’ Ronna or THE NEw ACCERLERATED Tam SERVICE ON THE 
LIVERPOOL OVERHEAD BrLEOTRIO RAILWAY. 


Data common [fo all tests:—Number of trains running—four 3-coach, four 2-coach ; frequency of service, 
74 minutes; number of stops, excluding termini, 15; length or line, ag miles. 
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Dale sS ae $a m $6 T )/10/02 1/10 02 2/10/02 | 210/02 | 2/10/02 , 2/10/02 Averacve. 
Time te dies ae es iis p e 245 pm. 14.14 pm 10123 am, 1152 IN m. | 3.24 p.m. | 343 p.m. 
m. b. m. 8. m. R. m. m. 8. m. 8. mn. 8 
Total time end to end of line T .. 22 35 22 44 21 48 21 49 22 52 23 8 , 22 29 
Mean speed, including stops, miles per hour ... .. 1793 . 1780 | 1858 18:58 17°71 1810 ; 180 
Total time at stations St ees ae 220 | 299 2 37 3 8 324 245 
Mean speed, excluding stops, miles per hour ... 230928 19:85 2095 21:01 20:51 2102 205 
Average time at stations .. bos . .. 0102 , 0 93 0 99 0 10:5 0 12:6 0 136 | 0 11 
Total time, Paper in series position im uec 1 5l 2 2 2 29 2 14 2 31 2 98 2 16 
Average e 1 0 70 0 76 | 093 0 84 | 0 94 | 092 0 85 
Total time, controller i in parallel position ses .. 11 54 | 10 56 11 30 10 59 11 47 11 0 11 21 
Average do. e| 0446 , 04l 0 43 0 412 0 442 0412 , 0425 
Total time, controller in full para position 9 29 7 42 9 55 9 24 10 31 859 920 
Average do. 0 355 | 0288 | 0372 | 0352 | 0394 | 0337 , 035 
Total time, train running with saren off . i 616 7 7 26 5 20 5 59 5 26 6 16 6 7 
Average do. do. m 85 0235 | 028 0 20 0 224 O 201 0235 0 23 
Total time, brakes on tas nds 5 12 ; 6 5 4 25 4 36 4 40 5 7 | 5 1 
Average do. 0 19:5 0228 | 0165 0 17:2 0 17:5 0 194 018 
Total time, train coasting, brakes off 1 4 121 | 055 1 23 046 1 9 1 6 
Average do. do. 04 , 05 0 38 051; 029 | O 43 0 41 


— 


CURRENT TAKEN BY A Two-CoacH TRAIN ON THE LIVERPOOL OVERHEAD ELEctRIC RAILwAV IN DIFFERENT POSITIONS 
OF THE CONTROLLER DURING THE PERIOD OF ACCELERATION. 


Date, August 31st, 1902. Automatic cut-out set at 1,000 amperes. 
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CURRENT TAKEN BY 4 THREE-CoAcH TRAIN ON THE LIVERPOOL OVERHEAD ELECTRIC RAILWAY FOR DIFFERENT POSITIONS OF THE 
CONTROLLER DUBING THE PERIOD OF ACCELERATION. 


Date, August 31st, 1902. Automatic cut-out set at 1,000 amperes. 
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REcoRD or Power DELIVERED AT Bus-BABS AT THE GENERATING STATION OF THE LivERPOOL OvgRHEAD ELECTRIC RAILWAY FOR 
WORKING THE NEW ACCELERATED TRAIN SERVICE. 


No. of trains ranning—four 3-coach, four 2-coach ; service, 74 minutes. 


— > JJ. v OEA TE) 
^ Current used by rotary 


| 5 
Date. Total power delivered ia ad | + Boosters, m: Sütrent 110 JOLIE UIDES , converters for transmission 
by generator at bus- bars. discharge. | Alexandra. Custom House. Heiculaneum. | and auxiliary purposes. | Menon CE ERIO 
— ᷑ —¼ LL pre ae ——— — P ts An D ae 
Amps. volts. Amps. Amps. Volts. Amps. Volte. | Amps. Volts. ' Amps. Volts. | Amps. Volte, 
Oct.4 , 1,915 520 226 388 68 400 60 208 123 | 289 520 | 178 520 
Oct. 6 1.977 519 239 388 76 | 306 63 306 121 299 519 183 519 
Lu ee | — mE PFF S mag oe "my 


The results are obtained by averaging , the switchboard register between the hours of 8.30 a.m. and 6i p.m. Outside these hours the traffic 
falis off considerably. 
Assuming the overall efficiency of the traction boosters to be 80 per cent., we get the following results :— 
Total train miles per hour = 11396; total watts per hour for trains = 938,344; watts per train mile = 8,260. 
Assuming also weight of three-coach train to be 56 tons, and weight of two-coach train to be 40 tons, we have—watt-hours per ton- 


mile = 194, 


The Custom House and Herculaneum boosters were connected up to the running rails, and the Alexandra booster to the middle rail. 


892 THE ELECTRICAL | REVIEW. [Vol. 51. No. 1,305, Nori 28, 1902. 


— — Áu——À—— À——T ——'———— — OS XewÁaa2tG;mPxi(ÁÁ———[!'!!] À(]T]Y'"'€"]ÀX—ÓMÀ3Àsime 


controllers in different positions; these readings were obtained for 
as many positions at each station as was possible. The controller 
was always allowed to remain in the full series position until the 
current fell to 250 amperes, as it was found that putting the motors 
in parallel before the current fell to this value, caused the value of 
the current in the first parallel position to be so great as to open the 
automatic cut-out, which was set at 1,000 amperes. : 

The power consumed by the trains was calculated by averaging 
the engine room log sheets, on the dates mentioned, and therefore 
includes allleakage from the third rail, &o that the result is pro- 
bably in excess of the true values. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, ꝙ c. 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.) 


„Hackl, writes: —" We thank you for your reply to our 
inquiry in the Review of last week. The only statement made in 
the Provisional Order re charges to customers is as follows :— 

‘Fourth schedule, Section 1.— Where the undertakers charge any 
consumer by the actual amount of energy supplied to him they 
shall be entitled to charge him at the following rates per quarter :— 
l'or any amount up to 20 units, 13s. 4d., and for each unit over 20 
units, 8d. ö 

„This clearly gives the Corporation the right to charge any sum 
up to Sd. per unit for light. Doms rv INCLUDI: MOTIVE POWER ? 

" [n tne Corporation book of rules, which we enclose, page 14, 
the following charges are given for lighting and motive power. 

"49, . . All current supplied for motive power or heating 
purposes through a separate meter shall, be cbarged at the rate of 
per unit :— 

21d. for 1st 1,000 unite, 
» 2nd » » i 
lid. „ 3rd „ „ and over. 


“Our matter now resolves itself into the following: — If our 
client instals his motor- generator before any fresh rule is made by 
the Corporation, can he demand a supply at 24d. per unit? 

" Have the Corporation E. L. Committee the power to charge our 
client a higher rate for his generator than they do thejother users 
of motors?“ 

„ lt appears from the copy of the rules under which 
* Hackall's " Corporation supplies electricity, that applicants for cur- 
rent are to be bound by the conditions therein contained. In these 
circumstances, the answer to the question under notice depends 
upon the construction which the Court would put upon the rules. 

Can a consumer obtain current at motor rates, and use it for 
lighting purposes by means of a motor-generator ? 

An opinion has already been expressed in this column, that inas- 
much as this procedure is contrary to the spirit, if not the letter of 
the rules, a supply authority would be entitled to refuse a supply 
for a motor-generator, except upon lighting terms. It is true tnat 
the Provisional Order does not differentiate between current for 
“motors” and lighting,“ but it is clear that the charge is within 
the legal limit. It is also true that nothing is said in the Cofpora- 
tion rules as to the use of motor. generators; but the fact that 
"motor" and lighting terms are specially provided raises a pre- 
sumption that current need not bo supplied at motor rates when it 
is to be ultimately used for lighting. In the circumstances, 
" Hackall ” is recommended not to instal his motor-generator until 
he has made his position clear to the Corporation. | 

'l'he above opinion is put forward in the absence of any definite 
authority ; and it is conceivable that by interpreting the atrict 
letter of the rules a Court of Justice might come to a different con- 
clusion. It would, perhaps, be safest for“ Hackall” to consult his 
legal adviser before he takes definite steps. 


+ 


APPLICATIONS FOR ELECTRICAL POWERS. 


— — — manera — — 


Tue following is a first list of applications which have so far been 
filed for lighting, tramway, power and railway schemes for next 
session of Parliament :— 

Electric Lighting (.Ipplications by Companies).—Blackheath and 


Greenwich District Electric. Light Co., Lewisham and District 


Electric Supply Co. and Crystal Palace District Electric Bupply Co. 
(purchase of other undertakings by first-named mpany); Tad- 
caster Electricity Co. (extensions); Hendon ; Gainsborongh South 
Shields (County of Durham Co.); Oldham; Isle of Sheppy, Sitting- 
bourne and District; County of Kent Electric Power Distribution 
Co.; Cambridge Electric Supply Co. (extensions); Bridgwater and 
District Electric Supply and Traction Co. ; Ingleton Electric Light 
and Power Co.; Wilmslow (Alderley and Wilmslow Electric 
Supply, Ltd.); Newcastle-upon-Tyne Electric Supply. Co.; and 
Walker and Wallsend Union Gas Co. (transfer of the latter’s under- 
taking to the former). do cu) b ou 


Electric Lighting (Applications by Councils), — Brentwood : 
Sheffield; Prestwich ; Walton-upon-Thames; Wood Green; Sid- 
mouth; Llantrisant and Llantivit Fardre; Caerphilly; Leigh; 
Woolwich (bulk to Foots Cray); Sutton Coldfield ; Cheltenham ` 
Chard ; Brighton; Stoke Newington (agreements with Islington and 
Hackney as to supply); Dover (transfer to Corporation). 

Electric Tramways and Light Railways (Companics’ Applications), — 
Barrow-in-Furness (B. E. T.); Croydon and District (B. E. T.); South 
Lancashire Tramways Co.; Manchester Southern (Cheshire) ; 
Coventry Electric Tramways Co. (extensions); Poole and District 
Electric Traction Co.; Birkenhead and Chester; Harrow Road 
and Paddington Tramways Co.; South Staffordshire Tramways 
(Lessee) Co.; Tynemouth and District Electric Traction Co. (exten- 
sions); Dudley, Stourbridge and District Electric Traction Co.; 
North Cheshire (B.E.T.); Wellingborough and District (B. E. T.); 
Didcot and Watlington Extensions (Light Railways Development 
Co.); London United Electric Tramways; Romford and District 
(Empire Electric Light and Power Co.); Stroud District and 
Cheltenham (Co.); Mid-Yorkshire Tramways Co. (also electric 
lighting powers); Ripon and District Light Railways (Power and 
Traction, Ltd.); Hove, Worthing and District (B. E. T. Co. and 
Brighton and Shoreham Tramways Co.); Manchester Southern 
Tramways (Lancs.) (Co.); Macclesfield and District (Co.). 

Electric Tramways and Light hailways (Counctls’ Applications).— 
Sheffield; Hudderstield; Burton-upou-Trent; Stockport; Cardiff; 
West Ham; Bury; Ilford; Birmingham; Rochester; Leigh; 
Sutton Coldfield; Newcastle-on-Tyne; Brighton; Hove; Don- 
caster (light railway extensions): Pontypridd; Wigan; Becken- 
ham; Frith. 

Electric Power and Railway Schemes.—L. B. and S C. Railway; 
Coventry and Arley; G. E. Railway; Charing Cross, Euston and 
Hampstead Railway; G. N. and City Railway (re capital); Chesnire 
Lines Committee ; City and N.-E. Suburban Railway; S.-E. and 
L. C. and D. Railways; N.-W. London Railway (extension); C. and 
S. L. Hailway (extensions and subways); Metropolitan District 
Railway, two Bills (various powers) ; Gt. Northern, Piccadilly and 
Brompton Railway; Great Northern, Piccadilly and Brompton 
Railway Co. (new lines and extensions); North-Western Electricity 
and Power Gas scheme (Chester, Statford, Derby, Flint and Den- 
bigh); Cleveland and Durham County Electric Power Co. 

AMiscellancous.—Post Office acquisition of sites in Southward for 
the construction of an electric power station. Bill for the altera- 
tion and adjustment of existing areas of supply of electricity in 
London and parts detached therefrom. 


A SURVEY OF ELECTRICAL PATENTS 
GRANTED IN THE UNITED STATES. 


(Concluded from page 69.) 

Wk have given a short summary of the patents dealing with 
the generation of electricity, and with its use for lighting, 
motive power and traction. We turn now to the electrical 
transmission of messages by telegraph and by telephone. 

Telegrauphy.—This, as may readily be supposed, is a large 
clags, containing no less than 4,337 patents for the period 
covered by the official report, which does not go back to the 
date of the invention of the telegraph but covers only the 
last 30 years. A serious problem about the beginning of 
this period was to find a means of sending more than one 
message at a time over one and the same wire, and a patent 
for this invention was granted on April 1st, 1873, (Reissue 
No. 5,344) to Stearns, who introduced a duplex system with 
a condenser in the artificial line, by which two messages 
could be sent simultaneously in opposite directions, Nichol- 
son in 1885 (Patent No. 332,550, December 15th) intro- 
duced a quadruplex telegraph capable of sending two mes- 
sages in the same direction. In this instrument there were 
two independently-operated keys, one controlling the 
polarity while the other controlled the tension of the 
line. In multiplex telegraphy a patent was obtained 
on October 9th, 1883, by Delany (No. 286,278), 
who proposed to provide a mechanism at each station for 
successively connecting the line circuit to different 
independent circuits through a series of contacts. In later 
years alternating carrents have been used for this purpose 
of multiplying messages, a particular frequency being chosen 
for each transmitter and receiver. different from those used 
with the others. (See the patents of Pupin, Nos. 640,519 
and 640,516.) Much ingenuity has been shown in devising 
mechanisms by which the message transmitted is at once 
printed off at the receiving station. An early patent for an 
invention of this kind is that of Howe, No. 150,953, May 
19th, 1874, while a later and more perfect system, based upon 
a different principle, is shown in the patents of the late Prof. 
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Rowland, Nos. 622,636, 689,415, 689,753, 689,754, 691,667, 
699,574, 699,575. Burry's patent No. 680,693 shows a 
method of printing the message at once in page form, instead 


- of on the tape. Another telegraphic invention, of a some- 


what different character, is what is now known as the 
telautograph, of which various forms are to be found. An 
early form is shown in Cowper's patent, No. 217,588, July 
15th, 1879. 

In wireless telegraphy there are 65 patents. The first 
Marconi patent is 586,103, while Lodge's syntonic system 
is protected in patent No. 609,154, 

Telephony.—The patents in this class, which number 
3,969, begin with Bell's patent, No. 174,465, March 7tb, 
1876, the fundamental patent in the art. The same inventor 
on January 30th, 1877, obtained another patent, No. 186,787, 
for the metallic diaphragm in a magnetic telephone. The 
well-kaown Berliner patent, No. 463,569, of November 17th, 


1891, covered, broadly, the method of transmitting speech 


microphonically. "The use of finely divided carbon in a loose 
state in a microphone was patented by Hunnings, No. 
246,512, August 30th, 1881. The patents for systems of 
connecting subscribers to exchanges and with one another 
are many and various, An early form known as the Law 
system, in which a separate talking wire is provided to con- 
nect each subscriber with the central operator, is disclosed in 
Shaw’s patent, No. 220,874, October 21st, 1879. In recent 
years many attempts have been made to abolish the central 
operator and to provide an absolutely automatic system. 
Inventions of this character are contained in the patents of 
Callender, No. 511,874; Strowger, Nos. 589,798 and 
591,201; Seligmann-Lui, No. 639,186 ; and Faller, No. 
686,892, 

Some of the most recent advances in the art have been 
made in connection with long-distance telephony, perhaps 
the most notable being the inventions of Pupin (Patents 
Nos. 652,230 and 652,231) to which a considerable amount 
of attention was given in all the technical journals about 18 
months ago. His invention has been introduced on a line 
between New York and Chicago, and has enabled satis- 
factory telephonic communication to be made between Ne 
York and Denver. 

Electro-Chemisiry.—The importance of electricity in the 
chemical industries at the present day may be realised from 
the following summary of the position, as given by the 
Western Electrician :—* Electro-chemical methods are now 
employed for the production of a large number of elements, 
such as the alkali and alkaline earth metals, copper, zinc, 
aluminium, chromium, manganese, the halogens, phosphorus, 
hydrogen, oxygen, and ozone; various chemicals, including 
the mineral acids, hydrates, chlorates, hypochlorites, 
chromates, permanganates, disinfectants, alkaloids, coal-tar 
dyes, and various carbon compounds, white lead and other 
pigments ; varnish ; in bleaching, dyeing and tanning ; in 
extracting grease from wool; in purifying water, sewage, 
sugar solutions, and alcoholic beverages.” It will be seen 
from this list that the field for the commercial use of 
electrolysis is already exceedingly wide, and yet electro- 
chemistry, as applied in commerce, has grown up entirely 
within the past 25 years. 

Taking first the manufacture of metals, we find the most 
striking change in the case of aluminium. In 1578 the 
price of this metal in America was nearly £2 10s. ($12) 
per Ib., while at the present time it is only 35d. (35 cents) 
per lb., thanks to the introduction of electro-chemical pro- 
cesses of manufacture. One of the earliest successful pro- 
cesses was that described by Patents Nos. 319,785 and 
324,658 of 1885, granted to the brothers Cowles, but this pro- 
cess has been superseded by that of Hall, Patent No. 400,766 
of 1889, in which alumina dissolved in fused cryolite is decom- 
posed electrolytically. In the manufacture of copper, prac- 
tically all the refining, except that of copper from Lake 
Superior, is now done electrolytically, the process being that 
described by Farmer,in 1855,1n his Patent No.322,170. For 
the production of sodium and potassium, the most notable 
processes are those of Castner (Patent No. 452,030, of 1391) 
and of Nautin (Patent No. 541,465, of 1895), while 
Castner's electrolytic method of producing caustic soda, 
sodium carbonate, and chlorine (Patent No. 528,822, of 
1894) has achieved a notable success. This process is in 
extensive use in this country at the works of the Castner- 


Kellner Co., at Runcorn. It consists of using a movable 
mercury cathode, which, when charged with sodium, can 
be made to flow into an adjacent chamber, where it i8 
exposed to water, with the result that the sodium is dissolved 
by the water, and the mercury is ready to be returned 
for a fresh charge to the brine chamber. Acker's patent, 
No. 649,565, of 1900, describes a process of manufacturing 
alkali and a halogen gas, which has gone into extensive public 
use in the manufacture of caustic soda. For the production 
of chlorates, chlorides are electrolysed ; see the patents of 
Gall and De Montlaur, No. 492,003, of 1893 ; Gibbs and 
Franchot, No. 493,023, of 1893; and Gibbs, No. 665,426, 
of 1901. 

This enumeration of some of the electro-chemical processes 
now in common use is necessarily scanty, but mention must 
be made of two substances which have been brought into 
common use solely by the development of electro-chemistry. 
The first is carborundum, or silicide of carbon, which is now 
used for many very different purposes—for example, as a 
substitute for emery as an abradant, and as a material for 
shirt buttons. By Acheson's Patent, No. 492,767, of 1893, 
this is produced by passing an electric current through & 
mixture of siliea and carbon.  'The second substanoe is 
caleium carbide, the production of which in the electric 
furnace has led to the introduction of acetylene gas as an 
illuminant. The process of manufacture is described in 
Willson’s patent, No. 541,138, of 1895. : 

Ballerios.— For various forms of primary battery, 978 
patents have been granted in the United States in the 30 
years covered by the official report, while for secondary 
batteries the number of patents is 847. The modern storage 
battery dates from the patents of Faure, No. 252.002 of 
1882, and of Brush, Nos. 266,090, of 1852, and 2 6,155, 
of 1883, in which a paste of lead oxide is applied to the 
lead electrodes, which are placed in dilute sulphuric acid. 

Railway Train Signalling—Numerous deviees for 
operating an interlocking system of signals on railways were 
patented long before electric traction bad been developed, 
and patents were granted as early as 1880. On this subject 
see the following U.S.A. patents :— 


1880. Cummings, No. 226,199 ; Saxby, No. 230,200, 
1881. Tilden, No. 240,054. 

1883. Harper, No. 273,681. 

1885. Johnson, No. 217,137. 

1886. Hambny, No. 342,907, 

1889. Do., No. 406,213. 

1892. Pfeil, No. 472,393. 

1893. Dutton, No. 503,520. 


In recent years attempts have been made to supplement 
the line-signalling by devices which enable signals to be 
made on the locomotive itself, and even to apply the air 
brakes automatically should the driver not answer the 
alarm. Such a system is described in the patents to De 
Wallace, Nos. 617,252 and 623,503 of 1899. 

Electric Drakes.—' The necessity for emergency brakes on 
electric tramcars and trains has led to the introduction of 
devices whereby the motors are made to run as generators, 
thereby actuating electro-magnetic brakes. See the patents 
of Potter, No. 546,247 of 1895, and of Case, No. 548,952 
of 1895. As the slowing up of the motors diminishes the 
energising current in the brake, arrangements have been 
made to throw into the circuit automatically at such a time 
a storage battery, thereby maintaining the brake current 
at a proper strength. See Sperry's patents, Nos. 571,409 
and 574,120 of 1896. For an electro-magnetic brake shoe 
applied to the rail, see Newell's patent, No. 616,956, of 
1899. 

Motor Vehicles.— The electric automobile is not yet as 
perfect as we may hope to see it, but improvements are con- 
tinuously being made, and the number of patents in this 
sub-class already numbers 513. Some of the latest improve- 
ments will be found in the specifications of the following 
patenta :— 

1897. Morris and Salom, No. 
No. 585,371; Mazim, No. 594,805. 

1898, Knudsen, No. 613,420. 

1899. Hunter, No. 629,079. 

1900. Sperry, No. 643,258 ; Riker, No. 661,558. 

If space permitted we might go on to notice numerous 
other sub-classes, such as electric clocks and time service 


579,890; Woede. 


On 
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electrically-controlled range finders, electric typewriters, safe 
protection, burglar and fire alarms, engraving and multi- 
colour printing by electrical processes, and so on; but 
enough has been said to show how important an agent 
electricity has now become in the service of man. Its 
importance will, no doubt, increase enormously in the 
years to come, for in spite of the rapid progress that has 
been made, as this survey of electrical patents shows, our 
electrical appliances are in many cases still in a transition 
stage, and great developments may take place at any 
moment. 


SOME NOTES ON OVERHEAD TRAMWAY 
WIRES. | 


By LIONEL E. HARVEY. 


Ir can almost be said that safety to the tramway-using 
public is as much dependent on the good condition of the 
overhead construction as on the efficiency of the braking of 
the car. 

There are three main conditions that conduce to this 
safety :—(1) the line should be constructed in a proper 
manner; (2) the line should be periodically inspected in a 
proper manner ; (3) the line should be used by the motormen 
in a proper manner. 

1. Construction of the Lius.— With regard to this, apart 
altogether from the questions of the sightliness and trim ap- 
pearance of a line, there are several main features to be 
necessarily observed. Firstly, the poles should be of sufficient 
strength not to“ whip" unduly. Theoretically, they should, 
of course, be heavier on the convex side of a curve, both in 
side-arm construction and in span work, but this is 
very seldom carried out, owing to the fact that complication 
is caused in planting, and it is pretty generally the practice 
to use one size of pole, sufficiently strong to take curves, and 
toleave a large factor of safety when used on the straight. 
Secondly, in bracket-arm construction, the pipe of which the 
bracket is made should be of sufficient strength not to bend 
from the point where the stay rod is attached, and there 
should be a sufficient number of stay rods of suitable lengths 
to prevent this bending. ‘Thirdly, the method of suspension 
of the trolley wire to its supports should give an ample 
margin of safety. Opinions differ as to whether it is better 
to solder the ear to the wire or not. If the ear is soldered, it 
is abaolutely imperative that the operation should be carried 
out in a most careful manner, otherwise the wire will be 
softened, drawn out, and weakened, and to these causes is 
generally due the breaking of the wire at an ear. Before a 
hot iron or-metal pot is applied to the ear, the strain should 
be taken off the wire on each side of it. The author 
has seen instances in which, through neglect of this precau- 
tion, the wire has been reduced in diameter as much as 20 per 
cent. at the lip of the ear, and all the hardness has been taken 
out of it. The insulating bolt must be amply strong enough 
to take side strain on curves, and should be properly screwed 
into the ear and tightened. | 

In bowstring and span construction, where double curve 
hangers are used, these should be strong enough not only to 
stand the side strain of the trolley wire, but also the tension 
in the span itself. 

In curves it is advisable to use long ears, so designed as 
to bend evenly throughout their whole length, and as few 
pull-offs as possible consistent with a regular curve. The 
trolley wire should, if anything, be placed towards the inside 
of the curve, in order to reduce the speed of the trolley- 
wheel. 

At junctions, frogs should be placed so that the trolley 
pole does not have to reach out to them for either road that 
the car may be taking, and the trolley wire should have a 
straight lead ” into the frog, t.e., so as not to have a sharp 
angle at the lip of the casting of the frog. . l 

Where adjustable crossings are used, at the point where 
the wires cross after leaving the frog, they should be pulled 
out to as obtuse an angle as possible, consistent with other 
conditions, in order that at the neutral point of the crossing 
there may be no likelihood of the trolley-wheel taking the 
wrong wire. 


Section insulators should be placed, if possible, on the 
straight and flat; firstly, because they are not generally de. 
signed to take any side strain; and secondly, because of 
necessity the current must be shut off as the car passes 
through them—to prevent arcing. 

With regard to tautness of wire, the author has found 
it a safe rule to allow about 12 in. sag in a 40 yards span 
with an atmospheric temperature of about 60° F. 

Generally, great care should be taken not to nick the 
wire with pliers, so as to destroy the “skin” strength, 
Nozzles in galvanised wire should be painted or vaselined. 
Pole straps should have an ample margin of strength. Where 
rosettes are used, care should be taken in examining the con- 
dition of the wall to which they are to be attached—a point 
which is often overlooked, | 

2. Inspection of the Line.—'This should be carried out 
periodically on all routes. Every ear should be examined to 
see if the wire is worn at the lip, and that the insulating 
bolt is in good order. Span wire, guard wire, bowstrings, 
and nozzles should be examined for rust and broken strands, 
Mechanical frogs and their pull gear should be greased. 

Cracks should be looked for in globe strains and other 
insulators. Section insulators should be examined for wear, 
and feeder cables should not have worked loose at the section 
insulators, or have the insulation worn off at the point where 
they come through the pole. 

3. Treatment of Line by Motormen.—This is u most im- 
portant point. As a rule drivers pay far too little attention 
to the speed at which they take junctions and curves. At 
frogs and crossings in particular, the speed of the trolley 
should never exceed two miles per hour, and the driver should 
always have his brake ready to stop at a signal from the 
conductor, who should be on the watch. If a trolley wheel 
has on one journey come off at any point, on the next and 
subsequent journeys until the fault is remedied, the con- 
ductor should hold the cord as he passes the doubtful point. 
At section insulators, care should be taken to shut off current 
to prevent arcing. If a trolley has come off the wire and 
got entangled in the guard wires, great care is required in 
releasing it, or there will be danger of the guard wire being 
burnt through and falling. At termini where the trolley 
has to be swung round, it is most advisable for the conductor 
to do this by walking round the car with the cord. The 
author has been in a town in which it is customary for the 
conductor to go on the top of the car, catch hold of the 
trolley pole, depress it and swing it clear of the wire and then 
push it round. In one case, through the insulation on the 
trolley pole having been rubbed off and this bare portion 
coming in contact with the wires as the pole swung round, 
both trolley wires were burnt through and fell to the ground. 

In conclusion, the author hopes that these few general 
notes will be of some service in drawing attention to the 
proper care of the overhead wires, which are so apt to be sadly 
neglected. 


TELEPHONES AND PUBLIC OPINION. 


Mn, AUSTEN CHAMBERLAIN, as Postmaster-General, has re- 
ceived in the past week three deputations, the first including 
inhabitants of Tunbridge Wells and delegates from other towns, 
asking him to withhold his consent from the proposed sale of 
the telephone undertaking ; the second, a deputation from the 
Town Council, desiring that he would give his consent, and 
thus enable the town to dispose of the exchange system, and 
avoid the loss and expense incurred in carrying it on, and the 
third from the Ratepayers’ League supporting the Council. The 
importance of the sale as it affected other towns, and muni- 


cipal telephony generally, was dwelt upon by the first depu- — 


tation, who also expressed the opinion that the methods by 
which the negotiations had been carried through were 
unsatisfactory. The second deputation limited themselves 
to the practical point that it was desirable for the town to 
dispose of its telephone exchange. If the Post Office would 
take it over on terms and conditions as advantageous to the 
ratepayers and telephone users as those offered by the 
National Telephone Co., the Corporation would readily 
agree, | 

The Postmaster-General adopted a very reasonable atti- 
tude towards all the deputations. The subject was of euch 
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little surprise to those whose business it was 
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importance as to render him unable to give an answer there 


und then, but he made clear the points which he 
could disregard and those which he ought to consider as 
Postmaster-General. It was no part of his business to con- 
stitute himeelf a Court of Appeal on subjects of purely local 
concero. Hecould only deal with Tunbridge Wells through 
its accepted mouthpiece, its representative body—the Cor- 
poration of the Borough. Those other Corporations who 
feared that his consent—if he eventually gave it—would 
lead to the agreement being cited as an instance of failure in 
municipal competition were surely strong enough to be able 
to protect themselves, and to carry out their own work 
without being unduly affected by what they themselves con- 
sider uninstructed public opinion. The suggestion that the 
Post Office should purchase the system was one of the pos- 
sibilities he had been considering, but he could not hold out 
any expectation that he would pay £28,000 for something 
which, on their own showing, was not worth that sum. 

Mr. Austen Chamberlain thus plainly but courteously dis- 
posed of the extraneous matter submitted to him, and 
explained that the view to which he aa Postmaster-General 
had to direct his attention was as to how the proposed sale 
affects the general development of telephony throughout the 
country, and as to how it affects the powers of the Post Office if 
they shall—assuming that they should wish to do so—pur- 
chase the undertaking of the Telephone Co. in the course 
of a year or two, or themselves undertake the whole business 
of telephony throughout the country when the license 
expires. He approached the real question as it affects the 
State when he said that the license of the company had been 
extended to 1925 because of the competition, and if the 
competition were withdrawn it became a serious question as 
to whether the company’s license should be allowed to con- 
tinue for that period. 

Probably everyone will agree with Mr. Austen 
Chamberlain's incidental remark that he did not think 
that it was ever contemplated by Parliament that within so 
short a period, or even within the currency of the license 
granted, the Postmaster-General would be asked to give his 
sanction to the transfer of the undertaking to the company.” 
Parliament did not contemplate it, but then Parliament un- 
fortunately was. representative of ‘‘uninstructed public 
opinion.” The Act of 1899 appeared in our 
issue of August 18th in that year, and upon 
it we remarked that “by this Act the 
Government afford facilities for competition 
in a service in which there should be no 
competition,” and we said that it could only 
be regarded as a temporary measure. Parlia- 
ment, as a whole, is partly relieved from re- 
sponsibility by the recommendations of its 
Committee, whose report was published in 
August, 1898. Our comments on this Com- 
mittee’s recommendations were made in our 
issue of August 12th, 1898, and these com- 
ments show that the subsequent trend of 
events, though they may not have been con- 
templated by Parliament, will have come with 


to study such problems. 

While we find fault with the Act of 1899 
a8 a whole, we cannot but admit the wisdom of 
Inclading in it the provision for the Post- 
master-General’s consent to the transfer of 
licenses. At the present juncture it enables 
us to obtain the expression of divergent 
Views, besides giving to the Postmaster-General 
a control of his monopoly. The position in which Mr. 


Austen Chamberlain is now placed is certainly one of con- 


siderable interest, as well as of some difficulty. He can, if 
he beso minded, listen to the arguments of the unrepresenta- 
live inhabitants of Tunbridge Welle, supported by the Lord 
Mayor of Manchester, the Secretary of the Chamber of Trade 


at Hull, and delegates from other places not paying Tun- | 


bridge Wells rates, and decline to agree to the sale of the 
Cor poration’s undertaking. What, then, will the Corporation 


do? If they continue to carry on the enterprise, will the Post- 


master-General be prepared to put the Sheriff's officer in the 


Town Hall to recover the royalties due on a service that does 


not pay, but is carried on because he vetoes a sale? The possi- 


bility of such an occurence is, of course, remote. While the 
Postmaster-General can prevent the transfer of a license, he 
cannot prevent the business from being discontinued. 

We quite agree wit: Mr. Chamberlain in thinking that if 
the principle of municipal competition is sound, there is 
nothing in the Tunbridge Wells incident to deter other, 
municipalities from embarking in it. Thus the incident 
may be regarded simply as an instalment in the education of 
public opinion. Ita importance in that capacity is being, 
and will be, minimised in every possible way by the 
endeavour to explain that there are causes other than the 
fundamental one that competition is inconvenientand unprofit- 
able. From his answers to the numerous deputations it is 
clear that Mr. Chamberlain appreciates the situation so far 
as it relates to his department and will take a safe line there. 
He has an opportunity of taking action that would minimise 
further “incidents of the same kind, and establish the tele- 
phone system of the country on a firmer basis. If he is 
waiting for the completion of the education of public 
opinion, he will probably consider the time not ripe. We 
believe, nevertheless, he would find that a bold plan, having 
in view the absence of competition, would receive at the 
present moment far greater public support than is generally 
assnmed. Mr. Chamberlain’s own department has shown by 
evidence before Parliamentary Committees, and by the course 
taken iu the case of its own exchange, that it under- 
stands the problem involved. If “ public opinion“ remains 
* nninstructed,” will not some responsibility attach to the 
political side of Mr. Chamberlain’s office ? 


COUNTRY HOUSE PUMPING. 


A NOVEL piece of apparatus, which is now being put ou the market 
by Messrs. Drake & Gorham, bas been designed by them to fill a 
long-felt want in providing a perfectly reliable method of stopping 
a pump as soon as the tank is ful], The ordinary type of float tank 
switch is too erratic, and liable to get out of order, and is only 
adapted for use with electric motor-driven pump. 
The D. & G. tank switch shown in fig. 1 consists of a D.P. knife- 
switch, the handle of which is coupled by a brass rod passing 


Fia. 1. | Fig. 2. 


through a stuffing box to a piston fitted in a small brass cylinder. 
The upper part of the cylinder above the piston is connected to the 
overflow from the tank. As soon as the tank overflows the piston is 
forced down, thereby pulling off the main switch and stopping the 
motor. Before reaching the bottom of the stroke a port is un- 
covered which allows the overflow pipe to empty. 

Where the pump is some distance from the house the cylinder is 
connected to the relief valve, and acts as soon as the ball cock in 
the tank begins to close. 

.When the pump is driven by belt from an engine which is doing 
other work at the same time, the connecting rod is coupled to the 
striking gear, and throws the belt on to a loose pulley as goon as 
the tank is full. 

In the case of pumps driven by gas or oil engines used only for 

umping, the apparatus is arranged to shut off the supply of fuel 

y means of a suitable quadrant or lever, as shown in fig. 2. The 


E 
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device is certainly ingenious, and by ensuring a sufficient supply of 
power, provides that reliability of operation that is essential to 
success, 


LEGAL. 


s 


BRITISH ELECTRIC STREET Tramways Co., LTD. 


BEFORE Mr. Justice Swinfen Eady in the Chancery Division last 
Friday, Mr. Henderson moved for an injunction in the matter of Kirby 
and another against the British Electric Street Tramways Co., Ltd., 
restraining the defendants from holding a meeting on the 22nd inst. 
for the purpose of confirming a special resolution passed at an 
extraordinary general meeting on the 8th inst. Neither of the 
plaintiffs had received notice of the earlier meeting, and only one had 
received notice of the present meeting. The defendants, however, 
had filed an affidavit by their secretary, in which he stated that he 
had posted notices to the plaintiffs, and by the articles of association 
that conetituted & serving of notice. He could not, therefore, 
support the motion in ite present form, but asked leave to amend it 
and move on the ground that the actual novice given did nof 
sufficiently apprise the plaintiffs of wbat was to be done. 

His LoRpsHiP refused leave to amend, and the motion was dis- 
missed with costa. 


ACETYLENE ILLUMINATING Co. v. UNITED ALKALI Co. 


In the Court of Appeal last Friday. before Lords Justices Vaughan 
Williams, Stirling, and Cozens-Hardy, this case was commenced on 
appeal by the plaintiffs from a judgment of Mr. Justice Buckley dis- 
missing an action which had been brought to restrain the alleged 
infringement of a patent relating to the manufacture of carbide of 
calcium. 

Mr. Fletcher Moulton, K.C., Mr. R. Wallace, K.C., and Mr. A. 
Colefax appeared in support of the appeal; and Mr. Cripps, K.C., 
Lord Robert Cecil, K.C., Mr. A. J. Wallis, and Mr. Bucknill were 
for the respondents. 

Mr. Movutrton, in opening, said that the plaintiffs were owners of 
a patent, No. 16,705 of 1894, for the manufacture of calcium carbide. 
Nothing would turn specially upon chemical points in this case, 
but counsel described shortly the nature of tbe substance 
and ite use. 'The process was of the greatest commercial value. 
The curious thing was that in this action the case of both sides was 
that Mr. Willson, by whom the patent was taken out in 1894, was 
the inventor of this process. The question really turned on whether 
or not he allowed his knowledge to slip out before the patent, or 
whether the patent ought to be dated at such a date that someone 
coming behind him as to time, came before him by way of antici- 
pation. The two anticipations relied upon were an earlier patent 
of Willson's in America, which was said to anticipate the patent of 
1894, and a French publication, that publication coming before the 
date of the American patent,and the patent in the action. In 
December, 1892, a Frenchman, named Moissan, commenced a series 
of papers on the subject, in which he pointed out that the essential 
thing in order to obtain crystalline carbide was to obtain sufficient 
heat. 'The material was subjected by him to the thermal action of 
the electric arc, and his idea was to dispense with the passing of 
the current through the material. On the other hand, the patentee 
said, "In carrying out my invention I employ a suitable electric 
furnace such as a Siemens arc furnace, and in its chamber I place 
lime and carbonaceous matter, and pass a powerful electric current 
tbrough it in order to generate an enormous degree of heat; he 
was the first person to tell the world that a current of electricity 
passing through the material would produce calcium carbide. There 
might be other means of producing it, but the patentee's method 
was the only way economical enough to make the product of com- 
mercial value. Moissan's was what was known as the “toasting ” 
method, and in that a commercial current was used to produce a 
laboratory specimen. The hearing was adjourned. 


At the resumed hearing on Tuesday Mr. Colefax followed Mr. 
Moulton in support of the appeal. 

Mr. Cripps, K.C., on bebalf of the respondents, contended that 
Mr. Justice Buckley's judgment was legalin every particular. He 
submitted that there was no subject matter for & patent in the 
plaintiffs process, and that even if there were, the patent had not 
been infringed by the defendants. The production of calcium car- 
bide was not new, and the use of an old well-known form of electric 
furnace, namely, the Siemens arc, to produce it, was not a discovery 
which justified a patent. There was no suggestion of the slightest 
difference between the commercial and the laboratory process, and 
according to the patent Jaws of this country when a scientific dis- 
covery had been disclosed, anyone was entitled to use it for all 
purposes. 

On Wednesday morning the Court intimated that they did not 
desire to trouble Mr. Cripps any further. 

Lord Justice VauaHAN- WILLIAMS, in giving judgment, said that 
the anticipations relied upon were contained in Moisean’s paper and 
also in a patent of Mr. Willson taken out in 1892. With regard to 
the first communication, he was disposed to think that when Mr, 
Moissan communicated that paper he was thinking only of opera- 
tiong done in & furnace which had been previously referred to in 
prior papers which had been published by him. But he thought the 
result of Moiesan's investigations was to show that the intense heat 

described ae between 9,000“ and 3,500" which could be produced 


in an electric furnace was a sufficient beat to enable the production, 
among other things, of calcium carbide. They must take that as 
being part of the knowledge ofethe world interested in this subject. 
As to Willson's patent, though bearing in mind that the object of 
the patent was to prevent certain splashings from molten ores, it 
wa8 perfectly plain from passages in the specification that the state 
of knowledge was such that it was known that the necessary heat 
for the production of calcium carbide could be obtained by a method 
in which the electric current was not only brought near to the ore 
so as to beat it by radiation but was also passed through the 


material. It seemed to him for these reasons that the anticipations | 


relied upon by the defendants had been established. Dealing next 
with the question of subject matter, if they read the evidence of the 
experte who were called for the plaintiffs, it was perfectly manifest 
that they themselves were in great difficulty in attempting to state 
what the subject matter of the invention was. They seemed 
really to admit having regard to anticipations that it was well- 
known that at all events in the laboratory they could attain by 
means of the electric furnace sufficient heat to enable them to deal with 
the refractory ores, aud to arrive at the calcium carbide result. But it 
was said that it was not known that they could pass the current 
through the material, and yet produce the result. It seemed then 
that what he had already said with regard to the 1892 patent 
disposed of that suggestion. The only other snggestion which 
was made was that the former knowledge was really only the result 
of laboratory experiments, and that it was a very expensive result 
to arrive at, and that up to that time there was nothing to show 
that calcium carbide could be produced commercially. On that 
point he agreed with the learned judge in the Court below, that 
this was not good subject matter for a patent atall. If they were to 
have good subject matter for a patent there must be some invention 
and some new result, and if neither of these were included, it wasnot 
sufficient to eay that a process involving nothing which was 
scientifically new, was the first to show that calcium carbide could 
be produced on a large scale. The appeal would therefore be dis- 
missed. 
Lords Justices Stirling and Cozens-Hardy concurred. 


CORRESPONDENCE. 


Tramear Brakes, 


I have followed with much interest the articles and corre- 
spondence on the above subject, and I entirely agree with 
you that it is the human element which has been to blame 
for the recent electric tramway accidents. 

In proof let me cite the Bristol tramways ; there, running 
from Old Market Street to St. George and Kingswood, 
several severe grades ranging from 1 in 19 to 1 
in 12 are encountered. This road was run for three 
years, first motor cars with trailers, and after that 
with motor cars only, yet one never heard of a runaway car 
on that system, though the only brakes the men had were 
hand-wheel brakes, and the short circuit emergency brake 
D.T.H. K.2 and K.10 controllers, Why was this route 
almost free from accident ? Because the company were very 
particular as to what men they employed on the cars, and 
gave them a good training. In another case, take the 
Walkley route on the Sheftield Corporation system. This 
route has been described as the most difficult route 
in the United Kingdom. By placing well-trained men 
thereon the Sheffield Corporation have been particularly free 
from accident. 

With reference to the best brake, it is, in my opinion, the 
hand-wheel brake set so that it bas but one tarn of chain 
on the brake spindle, all brake shoes taking an even bearing 
surface on the face of the wheel, and each shoe taking up its 
proper bearing at the same time; in short, all tramway 
systems should have efficient fitters. That such is not 
always the case, brake blocks worn through at one end and 
barely touched at the other are proofs, and these can be 
seen on a good many of our large systems. 

In addition, all cars which have to travel on steep grades 
should be fitted with a track brake. In my opinion 4 
mechanically-applied track brake is the best ; one that can 
be applied at the top of all steep grades and allowed to 
remain on until the bottom of the hill has been reached. 
Whether this is applied by chain or worm gear, is, in my 
opinion, a matter of indifference. The chief advantage of 
worm gear is that the motorman has no pawl to contend 
with. Where grades are very steep the wood blocks should 
be changed every day. I bave known several accidents 
avoided through these brakes being spplied, in addition to 
the hand wheel brake, on fairly level runs. 
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“ Suum Cuique ” states against the track brake that it 
rubs the sand off the rails, whereas when there is no track 
brake the wheels press the sand on to the surface of the 


rails, and they become rough. With this opinion I entirely 


disagree, as on a steep grade where track brakes are used, 
the rails are kept clean, and thus seldom become greasy. 
These track brakes are used in Bristol and Sheffield with 
chain gear, and in Brighton with worm gear, and they give 
perfect, satisfaction. 

In addition to the above, a rheostatic or other emergency 
brake should be fitted to every car, and motormen should 
une it occasionally to see that it is in good working order. 
With reference to using the rheostatic brake as a service 
brake, the relative cost compared with the wheel brake has 
yet to be ascertained; on this system we use rheostatic 
brakes on five cars, and hand-wheel brakes on the remainder. 
This arrangement will be given a good trial for two or three 
years ; the result should be interesting to all tramway men. 

One of the most important parts of a car’s equipment is 
the sanding gear. The best I have seen is the spring 
shuttle worked by pedal, the pedals beiug placed about 1 ft. 
behind the brake pawls. There should be two sand boxes 
on each end of the car, each shuttle being controlled by a 
separate lever. This is a great safeguard, as one is almost 
certain to work, if not both, provided they get the proper 
attention at the sheds. A foot pedal is much better than a 
hand lever, as the motorman has already sufficient to do 
with his hands. To sum up, all cars should be fitted with a 
haud wheel brake, properly adjusted; a good track brake 
bearing on the rail surface ; and a good supply of gritty 
sand— something that will bite the wheels and rails; but 
above all, every man who is put on the front of a car should 
pass a medical examination, and be thoroughly well trained, 
being put to every test, possible before being allowed to drive 
a car by himself. 

Managers of Corporation tramways should have full 
control over the appointment of motormen, and should not 
be forced to find wrk for any man a Councillor may 
choose to 'send along. 

The worst accidents we have had— viz., those at Devon- 
port and Chatham—have occurred on 3-ft. 6-in. gauge. I 
cannot recollect a- car turning over on a line with a 
4-ft. 8}-in. gauge. I have worked on both, and would 
strongly advocate the 4-ft. 84-in., even with single track 
and loops, as being far preferable and much safer to work 
than double track with 3-ft. 6-in. gauge. With the narrow 
gauge the brake, levers, and every other part of the car 
equipment are in too small a compass, and motormen cannot 
get the same leverage on narrow-gauge tracks that they can 
on the broader gauge. 

I trust that this correspondence will make managers more 
careful in the selection of motormen, and that they will see 
that all their men are properly trained. 

| Superintendent. 


_ T have read with interest the comments on tramcar brakes 
in the ELECTRICAL. REVIEW and your“ Leaderette ” on the 
question in last week's issue. You appear to puff the 
Glasgow men, and charge other * Motormen” with being 
both ignorant and reckless. I have driven electric cars in 
Liverpool, Sheffield, Sunderland, Brighton, Gateshead, and 
Newcastle-on-Tyne, on some of the steepest grades in 
England. A great deal can be learned by actual experi- 
ence. Knowledge of the brake and how to use it is one of 
the most important things for a motorman to know, and 
Very difficult to learn. No man, however clever, can learn 
it in a week. If engineers and managers who are held 
responsible for the efficiency of a system would employ 
practical and experienced men to attend to the brakes and 
adjust them properly, there would be fewer accidents, In 
my opinion, each car ought to be fitted with three inde- 
pendent brakes, according to Board of Trade rules :— First, 
there ought to be a good serviceable hand brake; second, I 
would recommend the Standard air brake, whioh can be 
used in place of the hand brake for ordinary stops; third, 
the magnetic track slipper brake, which I believe to be the 
most powerful emergency brake invented. 

I have no interest in recommending any particular kind of 
brake ; I simply speak from experience. The Board of 
Trade distinctly states that each car must be supplied with 


three separate brakes. If you knew the unreasonable hours 
in which motormen have to perform their duties, you would 
not be surprised at the apathy shown by them in this dis- 
cussion. 1115 


* Assistant Manager" writes:“ I have read with much 
interest your leader on the all-important brake question, and 
I heartily endorse your views upon the same.“ Enclosing 
a card which is carried by all drivers, and which supple- 
ments the book of rules and regulations of his company, our 
correspondent places it at our disposal, and we have pleasure 
in reproducing the following extracts regarding the use of 
brakes :— 

„The track brake is to be applied on entering all very 
steep down grades, ard kept in action by means of the 
catch. . The speed of the car should then be 
regulated by the electric brake. 

When going up steep grades, and the car has to be 
stopped, hold it stationary by means of the wheel brake. If 
the car threatens to run back, keep the wheel brake on, but 
not tight enough to skid the wheels, and apply the track 
brake as well. 

* When necessary to back a car, the reversing bandle 
must be first put to backing position. The electric brake 
will stop the car, when required, from running back only 
when the reversing handle is in this pcsition. J? is neces- 
sary to bear this clearly in mind, a8 when going up a steep 
hill, and the car should from any cause run back, the elec- 
tric brake will not stop the car from running back until the 
reversing handle is put to the backing position. If it becomes 
neceseary to apply the electric brake, release the wheel brake. 

** The electric and the track brakes will act together. 

„The track and the wheel brakes will act together. 

* The electric and wheel brakes are not intended to be 
applied at the same time; but should the electric brake fail 
to act, leave it on, and immediately apply the wheel brake, 
and then, if necessary, the track brake. 

* Enter all down grades slowly; the steeper the hill the 
slower must be the speed, 

* Don't use the track brake on a sharp curve." 


Mechanical Engineers for Electric Generating Stations. 


I have been greatly interested by the correspondence on 
the above subject. I would like to refer“ A. I. E. E." and 
“Shift Engineer" to a recent article in the ELECTRICAL 
REVIEW, viz., Electrical Engineers and Boiler Efficiency." 
I think the letter of J. Prentice comes very near the point, 
also the views of * Another Student." 

Why are good mechanical engineers disqaalitied when 
they apply for posts ? Simply because they have not had 
central station experience. | 

I am an engineer with good shop practice and experience. 
I have, for the last seven years, had charge of engines 
(three), boilers, economisers, electric light installation and 
machinery. I am thoroughly conversant with boilers, either 
tubular or multi-tubular, also with engines, condensing or 
otherwise. I erected and fitted up vertical high-speed 
engines for electric lighting, also quantities of shafting, 
steam, water and gas piping. I have done all repairs, and 
ran the whole plant with the help of a youth as stoker. 

My ambition is to have charge of engines in some 
electric tramway power station, but when applying for the 
post, I am invariably told that I must have central station 
experience. 

I would point out that many young electrical engineers 
know very little of engines. As a case, I know one very 
well who, on starting 30-H. P. engine in a private installation, 
never drew off the water or warmed hec up, but turned steam 
full on. Result; he knocked off and broke the cylinder 
Cover, 
' Mechanic. 


Students? Difficulties. 

With regard to the ** much discussed question of students’ 
difficulties," one clause submitted to your psper, of which 
I am a constant reader, and signed by D. R, Broadhent, 
rather amuses me, | 
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It is this—that the student should work as a pupil, and 
notas an apprentice, as by this course he can leave a job 
when he thinks he knows encugh about it. Now, I have 
served with a leading firm of electrical and mechanical engi- 
neers, whose speciality is high-speed combined plant, and 
during the time which I spent with that firm—six years 
(including two years us outdoor assistant)—I have come to 
this conclusion, and my argument is, I am sure, backed up 
by better men than myself. It is this: that the average 
“ pupil," or as he styles himself, ** Gentleman Apprentice,” 
is more bother than he is worth. This type of individual is 
mostly in the way of men who will work, and, as a general 
rule, any work which he may be expected to do, has to be 
done over again, properly, by a workman, sometimes, as in 
my experience, by an ** apprentice.” 

Hoping you may find space in your paper to insert this 
on behalf of one who is not ashumed to sign himself 


Au Apprentice. 


Consulting Engineers not all to Blame. 


The attention of my Association has been called to a 
paragraph in your last issue regarding a Conference between 
the National Electrical Manufacturers’ Association and this 
Association. 

So far as my Association is concerned, it does not com- 
plain of the architects and consulting engineers, as might 
be inferred from your paragraph, as a body, but only of a 
few, who are taking an undue advantage by obtaining trade 
discounts to which they are not entitled, and to which we, 
as an Association, strongly object. 

I may sav, further, that this is onlv one part of the 
matter on which the two boards are conferring, but I shall 
feel obliged if you will make it clear in your next issue that 
my Association does not suggest that the members of these 
two important bodies, the Architects’ and Consulting 
Engineers’ Associations, as a whole, transgress in this 
respect. 

Thos, Guthrie, 
Secretary, the National Electrical 
Contractors’ ,1ssociation. 


London, E.C., November 20th, 1902. 


BUSINESS NOTES. 


The National Show.—At the National Cycle and 
Motor Car Show at the Crystal Palace this week, the Cologne 
Accumulator Works, of Kalk, near Cologne, have an interesting 
display of their secondary batteries, both for the propulsion of 
electrical motor cars and for ignition purposes in petrol cars. 
Messrs. Chas. Peacock & Co., Clerkenwell, also show a wide range of 
electrical accessories for automobile purposes, while the Phenix 
Accumulator Co, of Birkbeck Bank Chambers, E.C., exhibit their 
Phonix accumulators. 


Free Lamp Renewals.—We regret that an error 
occurred in our last issue in connection with this subject, the name 
of the manager of the London Electrical Installation and 
Maintenance Co. being J. Stuart-Quilter, and not Stewart Gunther. 

One of our readers writes that he has two shops in the City, fitted 
with 27 and 39 lamps respectively; the lamps are maintained by the 
above company and changed every three months. The result has 
been a good light and a slight reduction in the cost of electricity. 


Remarkable Proceedings at Taunton.— case of 
unique description was inquired into at Taunton on Monday last 
before the borough magistrates. The borough electrical engineer, Mr. 
E. B. Thornhill, was charged with having wilfully altered the readings 
of the meters in certain consumers’ premises, with inteut to de- 
fraud. The case rested upon the evidence of A. E. P. Witham, who 
was lately chief assistant to Mr. Thornhill, and was dismissed iu 
July last. The witness alleged that he was instructed by Mr. 
Thornhill to put forward the indexes of 89 consumers by an 
arbitrary amount, up to a maximum of 370 units at a time, the 
total money value amounting to £2U0 in one half-year. The 
borough accountant testified that he aitered the figurea in the meter 
books in accordance with reports from the engineer in the case of 
meters that were found to register incorrectly. It was submitted 
that the prosecutors must prove intent to defraud, and in the result 
the magistrates decided that a sufficient case had not been made out, 
and dismissed all the charges. 


Electrical Wares Exported. 
WEEK ENDING Nov. 26TH, 1901. | WEEE ENDING Nov. 25ru, 1902. 


Amsterdam .. ds .. Value £58 Adelaide .. Value £18) 
Auckland. Teleph. mat. T 67 Amsterdam.. ME m .. 190 
Azores. Teleg. cable . . 1,000 Aucklaud . s s .. BIG 
Bombay  .. PT e . 318 Bangkok oe x vee: M 
Calcutta . as wi . 2,209 Bombay s - .. 311 
Cape Town .. e "t ee 1414 Buenos Ayres. Telex. mat... 18 
" Teleg. cable .. 516 5 Teleph. mat. 1,487 
Christiania.. és js $6 20 Calcutta i Ss 5,781 
Colombo T wis oa 125 Cape Town .. e. „ 588 
1 Teleg. mat. .. . 204 Copenhagen. Teleg. mat. 403 
Copenhagen. Teleg. wire "EB ET! Durban vh os ve 1,151 
Durban e ae ee ee 127 oe Teleg. mat. ae oe Stl 
Fremantle .. èa T ee 908 East London T és e Mm 
Hamburg m z% . . 142 Fremantle ., es a o 180 
Hong Kong.. =% ete éa 22 T Teleg. wire . 1B 
Kobe - 2$ T T 21 Gibraltar - «s 53 
Rotterdam, Teley. wire he 60 Hamburg zt E M 9 
Singapore .. . 108 55 Teleg. mat. . "30 
Stockholm. Teleph. cable. 250 Hobart T - e n Q 
Wellington sa "m "PEE Hong Kong.. e e S — 4 
Yokohama .. "^ ix . 3,955 Karachi te is x .. 278 
Yokosuka .. ns is . . 0,816 La Placa E Em . B 
4 Teleg. mat. 73 

Madras ee "6 ee 95 

Meibourne e és eS 305 

Nagasaki  .. T we .. AB 

Ode:s& E i sà E 42 

Ostend or m eo e 1 

Penung n ae a o MH 

Perth .. es os ee eo 17 

Piracus Vs ix s 5 # 

Port Elizabeth .. ss eO. 550 

Shanghai . - os . 151 

Singapore „ e ee GE 

Stockholm .. - ss eo 8 

' Sydnay " - £x -æ DI 

‘Yukio, Teleg. mat. P .. 1,890 

Toronto 23 a ae 0 

Wellington.. Ex." dus . 316 

Yokohama .. a a TEM: 

$5 'Teleg. mat. oe M 

Yo*kosuka .. ee s .. 6i 

Total £216,086 Total 418,189 

Foreign Goods Transhipped. 

Durban. 'leleg. mat. Value 4228 Genoa. Elec. goods . Value £20 
Hamburg. Elec. machinery .. 80 

Melbourne — Elec. goods eS 61 

Sydney. Elec. goods . 180 
| Toyal .. £8 
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^ Tramway Accounts.“ —Messrs. Gee & Co., proprietcrs 
of the Accountant, announce for publicatibn within the next few 
days, a volume on Tramway Accounts.“ The standardisation of 
tramway accounts is a thing much to be desired, and the subject is 
now under consideration by a Committee of the Association of 
Municipal Tramway Managers of Great Britain. The author of the 
new book is Mr. Donald McColl, chief book-keeper, Glasgow Corpora- 
tion Tramways. 


Catalogues and Lists,—Scveral lists have been issued 
by Messrs. RosLiNG & Fynn, Lro., of Bradford, detailing their 
direct current protected type motors. They make their motors in 
four different types, thus:— protected, gas tight, enclosed, and open. 
They are now completely established at their new works at 
Thornbury. 

Messre. Warp & GOLDSTONE, of Manchester, have istned a 
“Dept W” list of their wires, cables and flexibles Various 
Bwitches, fuses, and other lighting accessories are also shown therein. 

The DraxoNp Coar-CurTER Co, of Stennard Works, Wakefield, 
have brought out illustrated sheets of their patent electric and com- 
pressed air Longwall coal cutt:ra, also Garfield, Sutcliffe aud 
Buxton's patent deep undercutting disc machines, for compressed 
air. continuous and poly phate current working. 

The A. E. G., of Berlin, have issued a card giving the power consump- 
tion of Nernet and ordinary glow lamps in comparative table form. 

A trade list of their various specialities has come to hand from 
Messrs. W. Canning & Co, of Birmingham. They include resistance 
boards, terminals, and many details for electro-platers aad polishers. 

The Union ELERC TRIO Co., Lro., bave sent us an advance copy of 
their pamphlet No. 1,301 describing their F“ pattera shant-wound 
a'c lamp for direct currents. The lamp is claimed to embody some 
distinct improvements upon all previous ty pes, more especially in the 
fitting of the cover, which is done in such a way that it allows of 
perfect ventilation and keeping the globe free from film deposits, 
and therefore of an even aod valuable translucency. | 

A number of circulats relating to his well-known carbons have 
come to hand from Mr. Faurus HENRiON, of Nancy. They draw 
attention to alternating and continuous current carbons, and give 
prices of the different diameters, &c. We understand that the 
firm has just contracted with the Paris, Lyon and Mediterranean 

Railway for the supply of 62,000 pairs of carbons for the electric 
lighting of its stations and offices l 

The GILBERT Anc LM Co., LTD., of Chingford, have issued & 

20-page section of their new catalogue. It is devoted to their a 
lamps and accessorics. The Gilbert lamps are stated to be in use 
for public lighting in over 40 towns, Full descriptive matter 18 
given of open type, yellow arc or tiame lamps, enclosed lamps fot 
accessories and lamp gear. The Gilbert automatic switch fa 
switching on and off any circuit at a distance is the subject 0 
loose sheet. The compiler of the catulogae has adopted B duni 
unusual arrangement, with a view not only to making the pri ài 
clear, but also explaining readily what arrangements and apparat : 
are necessary for each consumer's particular circuit; a large gines 
of information is contained in the list in notes on various su] 
Buch as post doors, resistances, cut-outs, globes, &c. 
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A catalogud of steel-clad electric motors has been issued by the 
Harrison Enans Co., of Ocean Works, Cross Lane, Manchester. 
Tho M“ type multipolar dynamos and motors are supplied for 
lighting and power purposes, from 6 to 50 H. P., and for belt or 
direct driving, and a description of the construction of the different 
parts appears in the pamphlet before us. 


Books Received.—“ Telegraph Switching Systems," by 
T. F. Purves. London: H. Alabaster, Gatehouse & Co. 1902. 
g, net. 

i “ Light for Students,” by E. Edser. London: Macmillan & Co., 
Ltd. 1902. 6s. 

“Science Abstracts," November 25th, 1902. 

Feilden Publishing Co., Ltd. 28. 


Trade Annouucements,—Messrs. T. Clarke & Co. have 
removed from their showrooms in Symons Street, S. W., to more 
spacious premises at 129, Sloane Street, owing to increased business 
demanding morc commodious showrooms, stores and offices, which 
were previously under four different roofs. The new showroom is 
about 100 ft. long. The entire basement underneath is used asa 
repairing and adapting workshop. The stores, at the extreme rear, 
lead out into Pavilion Road, and a resident electrician is always in 
night attendance there. 

The partnership existing between Mr. Ernest Roberts and Mr. 
Arthur Ernest Blower has been determined. Mr. Roberts will con- 
tinue to carry on the busivess of a manufacturing electrical engineer, 
as formerly, at 6, Holborn Place, W.C., on his own account. 

As there appears to be an impression abroad in some quarters that 
Messrs. Hands, Ltd., are no longer doing business, we are asked to 
inform the trade that such is not the case. The firm is still trading 
in electrical fittings and accessories at Garlick Hill, E.C. 

Messrs. F. W. Berk & Co., Ltd., of 1, Fenchurch Avenue, E. C., 
who bave chemical works at Morriston, near Swansea, at Stratford- 
by-Bow, and in Germany, are supplying a specially prepared diluted 
sulphuric acid for uee in accumulators. It is made from the best 
Sicilian brimstone and distilled water. 

The Lister Electric Manufacturing Co. have opened an office in 
Glasgow, at Baltic Chambers, 50, Wellington Street, and have 
appointed Mr. J. C. Woodburn to represent them in Scotland. Mr. 
W. A. Chandler has been appointed to represent the company in 
Newcastle and district, and his office will be at Station Chambers, 
10, Neville Street, Newcastle-on-Tyne. 


Dissolutions and  Liquidations, — A meeting of 
unsecured creditors is to be hela to-day at 78, Coleman Street, E.C., 
to consider a scheme of arrangement between themselves aud the 
River Plate Electric Ligat and Traction Co. 

The Davy Electrical Construction Co. meets at 18, Bishopsgate 
Street Within, E.C., on December 21st, to hear an accourt of the 
liquidation from Mr. G. O. Frampton, liquidator. 

December 6th is the last day for receiving proofs (W. R. Davies, 
trustee, 63, Temple Row, Birmingham) for intended dividend in re 
Lewis Baylise, electrical accessories manufacturer, Walsall. 

On Tuesday Mr. Justice Byrne had before him a petition by judg- 
ment creditors for the compulsory winding up of the New Imperial 
Electric Lamp Co., Ltd., whose business is that of selling electric 
lamps. The company was incorporated in September, 1901, and 
counsel for the company said the assets would not now realise more 
than £100, the company having been hard hit by the postponement 
of the Coronation ; but if the company were allowed to go on there 
was reason to believe it would be able to pay its creditors. Mr. 
Justice Byrne was of opinion that the evidence did not show assets 
sufficient to make it worth while to make a winding-up order, and 
directed the petition to stand over for a week, the company to 
furnish the petitioners with a statement of the assets of the company, 
and give them access to the books for the purpose of enabling the 
statement to be checked and verified. 


London: The 


Bankruptcy Proceedings. — Under the failure of 
Wiliam Peter Durtnall, electrical and mechanical engineer, 85, 
Finsbury Pavement, E.O., aud Caversham Road, Reading, the first 
meeting of creditors was held on Tuesday at the London Bank- 
raptcy Court before Mr. Bowyer, assistant receiver. The receiving 
order was made against the estate on November 8th upon the petition 
of creditors. Having called over the proofs, the chairman reported 
that according to the debtor’s statements, after three years’ pre- 
liminary training and at the age of 18, he was appointed in 1889 or 
1890 as chief electrical engineer at the Cannon Street Hotel, and in 
that capacity he designed and erected the whole of the electric 
lighting and steam plant in connection therewith used in the hotel. 
At the end of 1896 ne and a brother started business at 85, Finsbury 
Pavement, but three months later the brother retired, and the debtor 
was joined by Mr. E. H. Gudgeon, who was his nominee. The 
business was continued by the latter under the style of E. H. Gudgeon 
and Co., tbe debtor giving occasional advice. Early in 1898 they 
were joined by another partner, who paid £70 for a third shi re of 
the business, and soon afterwards the debtor gave up his appoint- 
ment at the Cannon Street Hotel to take an active share in the 
business. It was carried on at a fair profit until the middle 
of 1899, when a contract for lighting the Winchester Guildhall 
Art School and Library resulted in a loss. That led to a dissolu- 
tion of the partnership by the executor, and a deed of assignment 
in January, 1900, in favour of Mr. Percy Mason, as truetee for the 
creditors, A meeting was held a month later, when the debtor 
consented to continue the business alone, and in his own name, and 
to hand over a portion of the profits for the benefit of the old credi- 
tors, whose claims at that time amounted to between £400 and £500. 
Mr. Mason had since paid dividends amounting to between 108. and 
l5s. in the £. The debtor continued the business as arranged, and 
everything went on well until last September, when he took up a 


contract for electric light and power with Messrs. Wyman & Sons. 
Ltd., of Reading, at the price of £1,800. In May last he had 
received £1,470 on account, but was then told that no further pay- 
ments would be made to him until he had completed the contract. 
At that time he was about £200 in work and materials off comple- 
tion, but had put in £540 in extras, and required a payment on 
account of them. Messrs. Wyman immediately refused to admit any 
extras, and eventually they offered to pay Mr. Percy Mason £300 in 
final settlement of all claims, on the understanding tbat the work was 
to be completed by Mr. Mason, who had just before been appointed as 
trustee under a second deed of assignment execnted by the debtor on 
May 12th. Mr. Mason refused to accept the £300 in full settlement, 
but agreed to take it on account and to complete the work, leaving 
the question of extras over for arbitration. Finally, Messrs. 


. Wyman & Co. withdrew their offer of £300, and the matter was now 


the subject of an action instituted by Mr. Percy Mason, and claim- 
ing £840 on the debtor's behalf. No accounts had been filed by the 
debtor, but he roughly estimated his unsecured debts at £1,200 
owing to 35 creditors, and had in the shape of assets book debts to 
the face value of £900, and the claim against Messrs. Wyman’s. 
The debtor had further stated that under the deed of assignment, 
dated May 22nd last, Mr. Percy Mason took over £42 cash at bank, 
and the stock-in-trade, tools and office furniture, all of which were 
subsequently sold by auction for about £100. Mr. Mason, would, of 
course, account for that money, and any balance would be paid to 
this estate. The failure was ascribed to losses on the trading, and 
particularly on the contract with Messrs. Wyman & Sons, Ltd. 
Messrs. Sugden & Harford attended the meeting for the debtor, aud 
iu the absence of à quorum an adjournment of one week was agreed 
to, with a view to the appointment of a trustee and committee of 
inspection. The public examination of the debtor is appointed for 
December 18th. 

In the Sheffield Bankruptcy Court on Thursday last week, a 
receiving order was made against Thomas Edward Morgan, elec- 
trical engineer, of 367, Eccleshall Road, Sheffield, and formerly of 
129, Ce:netery Road, on his own petition; Mr. A. Muir Wilson is 
the debtor's solicitor. ; 

The case of Carl Vigant Tyge de Falbe, electrical engineer, late 
of 17, Shaftesbury Avenue, W., came before Mr. Registrar Link- 
later at last Wednesday's sitting of the London Bankruptcy Court, 
with reference to the public examination of the debtor, who for- 
merly traded as the Electrical. and General Contracting Co. The 
receiving order was made against him last July upon a creditor's 
petition, and it appeared that the debtor, in November, 1901, gave 
up possession of his business to a trustee, under & deed of assign- 
ment executed in accordance with the wishes of & majority of the 
creditors expressed at a meeting held about that time. The business 
was started about two years previously, with a capital of £1,000, 
and the failure was attributed by the debtor to losses on contracts 
and on shares. Mr. C. A. Pope, Assistant-Receiver, reported that 
the debtor had not filed the statement of his affairs as ordered at 
the former sitting. He was not in attendance or represented that 
day, and under the circumstances, he applied for the public exami- 
nation to be adjourned sine die. The learned Registrar made an 
order on those terms. 


For Sale.—Electric lighting plants at St. Katharine, 
West India, Victoria, and Tilbury Docks. See Official Notices“ 
to-day. 
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ELECTRIC LIGHTsAND POWER NOTES. 


Bath.—The electric lighting accounts for the half-year 
ending September 29th, 1902, show a satisfactory increase in 
revenue; while, owing to the reduced price paid for street arc lamps, 
£2,161 has been received from that source against £2,370 in the 
corresponding half of last year; the private consumers paid £2,781 
against £1,530. Altogether the revenue is given as £5,758 against 
£4,380. The expenditure has been £3,756 against £3,004, the 
increase being due to repairs and renewals, and to expenditure 
which cannot be charged to capital. The balance towards interest 
and sinking fund charges is £1,501, which leaves a deficiency of 
£1,173 after paying all charges. 

The E.L. Committee has resolved to engage Mr. Manville to 
advise as to its policy next year, and to report on the present con- 
dition of the works. The ex-Mayor referred to the purchase of a 
motor-alternator, with a view to minimising the difficulty at the 
present time, and it was decided to accept au offer of two motor- 
alternators and switchgear at £250, on loan for six months. Mr. 
Silcock said that they were informed at the beginning of the year 
by Mr. Manville and Mr. Teague, that as long as they had the 
alternating-current system, the lighting of the city would be liable 
to interruptions. 


Belgium.—The electrical department of the Office of 
Ways and Bridges, Brussels, has received instructions to prepare 
plans with a view to the installation of an electric haulage scheme 
throughout the entire length of the Charleroi canal. 


Benwell.— The Newcastle-on-Tyne and District Electric 
Supply Co. has informed the U.D.C. that it has decided to reduce 
the price of energy 25 per cent., bringing it down to 44d. per unit. 

Bideford.—The Electric Supply Corporation, Ltd., has 

nformed the U.D.C. of its intention to apply for a prov. order to 


supply electricity in the town. The question was referred to a 
committee consisting of the whole Council. 
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Boyle.—Messrs. James Gordon & Co. report that one of 
their improved patent Samson turbines, which was lately installed 
at this station to replace one of another make, has been working 
for some time, and is developing power fully up to their guarantees. 


Bradford.—Mr. Chattock, the city electrical engineer, 
has recovered from a somewhat trying illness, and has returned to 
bis duties. A new engine of 2,000 m P. having been got to work at 
the electricity station, the deficiency in generating power which 
manifested itself during October has now been remedied. 


Brighton.—The T.C. on November 20th decided to 
mote a Bill in Parliament authorising the Corporation to extend 
ts area for electric lighting to districta outside the borough. 


Cumberland.— The Cumberland Electric Tramways Co. 
has given the local authorities notice of its intention to apply for 
the area in which the company can supply electricity for lighting 
and power purposes to be extended, 80 as to include the parishes of 
Frizington, Cleator Moor, Egremont, Harrington, Maryport, and 
Aspatria (all urban districts), Great Clifton, Little Clifton, 
Broughton, Broughton Moor, Great Broughton and Little 
Broughton. 


Cardiff.—The Corporation accounts jus“ published show 
that a profit of £519 was made during the last financial year in the 
electric lighting department, and this amount has been carried to 
relief of the rates. The net contributions from the ratesin aid of 
the electrical undertaking then stand at £7,051. A credit balance 
of £598 is carried forward as a reserve fund. 


Carmarthenshire.— Application is to be made to Parlia- 
ment in the next session for leave to introduce a Bill for the incor- 
poration of a company, to be called the Carmarthenshire Electric 
Power Co., for the purpose of establishing and carrying on electric 
works in different parts of the county, including Llanelly, Ponty- 
berem, Tirydail, St. Clears, Glanrhyd, and Carmarthen. At Car- 
marthen the intention is to acquire the Carmarthen tinworks, which 
have been disused for many months past. 


Cheriton.—The R.D.C. has consented to the grant by 
the B. of T. to the Cambridge Electric Supply Co., Ltd., of a prov. 
order to authorise the company to supply electricity at Cherry- 
hinton, Coton, Fen Ditton, Girton, Grantchester, Great Shelford, 
Histon, Impington, and Trumpington. 


Cleckheaton.—The new electricity generating station 
and refuse destractor works of the Cleckheaton District Council 
were formally opened on Friday night last by Mr. F. W. Birkett, 
chairman of the Council. For the purposes of these works—the 
beginning of the electrical undertaking in Cleckheaton—the Council 
has borrowed £24,000. The station is on the direct current three-wire 
system, the outers being at 460 volts, and the supply pressure 230 
volts. The machines, three in number, are of 150 Kw. each, aud 
were made by Messrs. J. H. Holmes & Co., of Newcastle. The 
engines, by Messrs. Belliss & Morcom, of Birmingham, are compound 
engines, working at a pressure of 155 lbs. per sq. in. There are two 
boilers of the Lancashire type, 26 ft. x 7 ft. 6 in., supplied by 
Messrs. Horsfield, of Dewsbury; these are in connection with 
Meldrum's refuse destructor farnaces. The two feed pumps for the 
boilers are motor-driven, and there is a Green economiser. A 
Buffalo injector. has been put in as a stand-by. The supply pump 
to tank is motor-driven, as also is an Edwards air-pump, in con- 
junction with a jet condenser, capable of dealing with 8,000 lbs. of 
steam per hour. The two batteries supplied by the Electrical Power 
Storage Co. are each of 135 cells, and are of the P type, with a 
capacity of 250 amperes for one hour, or 50 amperes for 10 hours. 
The switchboard, for lighting or traction, is by Dorman & Smith, of 
Manchester. The balancers aud boosters are by the Phcenix Dynamo 
Co., Bradford. The electricity scheme is that of Messrs. Baker aod 
Appleby, whose assistant, Mr. L. N. Philips, bas superintended the 
work of installation in detail. The resident engineer is Mr. A. 
Pickersgill, formerly of Dewsbury. The buildings, which are of the 
most modern type in every particular, and are particularly suitable 
for ultimate extension at the minimum of additional expense, are 
from the designs of Mr. Clifton Lund, the borough surveyor, and 
bave been erected by Messrs. Robinson & Crowther, of Cleckheaton. 
"The whole of the mains, which are supplied by the B I.W. Co., of 
Prescot, ate laid solid in wooden troughing, filled iu with pitch, 
with bricks over to protect the cable. By the original scheme it 
was intended that one set of machinery should be used for electric 
lighting, another for motive power, and the third as a reserve. But 
as the Britiab Electric Traction Co. have since intimated that, instead 
of 200,000 units per annum for the Spen Valley tramways, they are 
likely to require twice that power, it is intended to make an early 
extension, for which authority to borrow £6,000 more has been 
obtained. The system makes a start with about 2,000 8 c.P. lamps, 
and numerous applications are in band for further lighting and for 

wer. 

P The engines were started at six o'clock on Friday evening, the 
first being set in motion by Mr. Robert Thornton, the oldest member 
of the Council, the second by Mr. J. W. Wadsworth, and the third 
by Mr. George Roberts. The switching-on of the light was per- 
formed by Mr. Birkett, who, as well as being chairman of the 
Council, is also chairman of the Electricity Committee. The speak- 
ing was confined to a few sentences from Mr. Birkett, who said that 
he hoped that the tradesmen of the town would take full advantage 
of the opportunities presented to them by this installation of keeping 
the town to the front, They could not do anything better in the 


way of making the town attractive than by lighting it by electricity, 
and therefore he hoped the installation would be as greata success as 
they had reason to expect it would be. He formally declared the 
works opeu. After this ceremony Mr. Birkett entertained a company 
of 40 members of the Council and the contractors and engineers to 
dinner at the Masonic Hall. 


Dartford.—An inquiry into the proposal of the U. D.C. 
to borrow £5,000, to construct & refuse destructor in conjunction 
with the electric light and sewage pumping works, was held last 
week by Colonel Slacke, R.E , of the L.G.B. Mr. W. Harston, sur- 
veyor to the Council, stated that at the present time about 4,000 
tons of refuse were removed yearly from the town, and Mr. Haw. 
tayne, the consulting engineer, said that it was anticipated that the 
burning of the refuse would entirely save the coal now used in con- 
nection with the electricity works. 


Dawlish.—The U.D.C. has decided to obtain a prov, 
order to provide electric light for the town. The Council has made 
an agreement with Messrs. Crompton & Co. whereby the latter 
consent to pay all the expenses of obtaining the order, together with 
an aunual rental to the Council, which has the option of ultimate 
purchase. 


Dudley.—On Monday afternoon the Corporation electric 
generating station at Springsmire was the scene of an interest- 
ing ceremony, when Mrs. Warmington (the Mayor's daughter) 
switched on the current for the lighting of Woodside and 
Hart's Hill; the object of the gathering, was the installation 
of a new 500-kw. Ferranti generating set. Subsequently Alder- 
man G. H. Dunn delivered a short address, in the course 
of which he stated that in 1°99 the Committee bad to get the 
station ready for the tramways by March 25th, aud, as the time 
was limited they put down a temporary station of 200-xw. 
capacity with two dynamos. The tramway company were, how- 
ever, not ready till July in the {same year. The erection of a 
permanent etation was immediately commenced. The public and 
privatelighting ofthe borough by electricity was entered upon, and 
the works had been gradually extended. Daring the six months 
ended September 30th last they had supplied for tramway work- 
ing 395,373 units, for private lighting 130,901, for public lighting 
10,703, and for use at the station, 7,82+—total 511,891 units, as 
compared with 381.296 during the correspondiog period of last year. 
Taey were supplying energy for the tramways at 14d. per unit, and 
for public lighting at 21. per unit, which compared very favourably 
with what was done elsewhere. The output last Saturday was 5,760 
units, às compared with 3,045 last year. They were supplying 10} 
miles of tramways, 56 arc lamps, and 264. public incandescent lamps. 
In proposing a vote of thanks to Alderman Dann, the Mayor said 
that the station had already cost £61,000 of well-spent money. 


Germanx.— The plant at the municipal central electric 
lighting station at Kiel is to be extended, at a cost of £30,000. 


Hastings,—On Friday the T.C. received from the L. G. B. 
sanction to borrow £628 for electric lighting purposes, and resolved 
to apply fora further loan of £705 for the purchase of a Harris- 
Anderson oi] separator (£325), a Harris-Anderson water-softening 
apparatus (£265), and for the cost of erection (£105). 


Hitchin,—At the meeting of the U.D.C. on November 
19th a conference was held with representatives of the Stevenage 
U.D.C., with respect to the E.L. orders of both towns being trans- 
ferred to Messrs. Crompton & Co., Ltd. The Stevenage representa- 
tives recommended that an agreement should be entered into with 
Messrs. Crompton & Co. for carrying out the undertaking, the 
Councils to have the option of purchase at the end of 14 years, It 
was pointed out that it would be hopeless for the Stevenage Council 
to carry out the order itself. The terms were considered reason- 
able, and in the end the report of the delegates was adopted. . 


Italy.—According to the Electrotechnische Zeitschrift an 
electro-chemical installation has just been completed at Bussi, in 
Italy. The installation supplies current to a large soda and calcium 
chloride manufactory of that town. The power house contains 
seven turbine-driven direct current generators of 430 m.P. each, 
operating at a speed of 450 r.p.m. They deliver a current of 1,500 
amperes at 180 volts. One of these machines supplies current to 
some motors installed in a neighbouring factory, varying in sise 
from 20 to 100 H.P. Each of the other six dynamos feeds a set of 
electrolytic cell. There are also two turbine-driven alternators in 
the power-house which generate current at a pressure of 6,000 volts. 


The current is transmitted over a distance of about 9 miles to 


Piano d'Orte, where it is divided into two sections, one supplying 
two high-pressure motors of 200 H.P., the other feeding a trans- 
former sub-station which lowers the pressure to 180 volts. 


Kensington.—At Tuesday's meeting of the M.B.C. an 
application was received from the Metropolitan Electric Supply Co. 
with reference to the proposed laying of an extra-high-pressure 
electric main along the south side of Harrow Road, this being & 
portion of the route authorised by the company’s Actof 1901, under 
which the company are empowered to lay trunk mains from their 
works in Acton Lane, Willesden, into the Borough of Paddington, 
where they have Parliamentary powers of supply. It was resolved 
that sanction be given for the laying of the proposed main, subject 
to the usual conditions. 


Kingswear.—Negotiations are proceeding for the exten- 
sion of the cables of the Edmundson's Electricity Corporation from 
Dartmouth to Kingswear. The cable will be taken across the rivet 
vid the Great Western Railway Co.'s floating bridge, provided the 
necessary permission is secured. 
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Laneashire.—It is reported that several leading cotton- 
rpianing firms in the Farnworth district, near Bolton, are about to 
iatrodace electricity in place of steam in their mills. The Hulton 
Volliery Co. are also introducing electrical machinery in two new 
mines which they are opening near Atherton Central Railway 
Station. 


Leven.—The T.C. has granted the request of Messrs. 
Crompton that the Council should give its consent to the granting 
of a prov. order to the Electrical Sapply Co. 


Leyton.—4t West Ham last week an inquest was held 
on the body of Joseph Hay, aged 33. The deceased was in the 
employment of Messrs. Mather & Platt as an electrical engineer, 
nud on November 7th he was working at the Leyton electric light 
works, on the switchboard. Suddenly a spanner he was using 
touched a “ live " part of the board, with the 1esult that ths deceased 
was badly burned on the face, neck, wrist and arms. He was taken 
to the West Ham Hospital, but the same night he became delirious, 
and blood poisoning setting in, he died from exhaustion. 
It was stated that the deceased was a thoroughly competent man, 
nod was fully aware of the risk he was running. The jury 
returned a verdict of Death by misadventure.” 


Llandudno.— The T.C. has decided to make application 
to the L. G. B. for sanction to borrow various sums, amounting in the 
rggregate to £7,186, which have been expended over and above the 
loans sanctioned for the various purposes, together with sanction 
to re-borrow £1,025, being part of £4,844 sanctioned for purposes 
of electric lighting. 


London.—ManvrLEnoNE.— This week the Finance Com- 
mittee of the M.B.C. sanctioned the payment of £12,000 on account 
of counsels’ fees, witnesses, &c., in connection with the arbitration 
proceedings under the electric lighting prov. order. With refer- 
ence to a letter from the London County Council calling attention 
to the clauses in the Council's (General Powers) Bill, the E.L. 
Committee resolved in favour of informing the L C.C. that Maryle- 
hone had its own policy of electric lighting under consideration, 
aod therefore was not prepared to offer any opinion on the proposed 
application. 

Isuincton.—On Monday last week the borough was plunged into 
femi-darkness owing to the failure of the electric light. The light 
was restored in about three-quarters of an hour. The failure was 
owing to the supply cf water from the New River mains suddenly 
ceasing ; to provide for emergencies of this character a quantity of 
water is stored on the premises, and no time wa3 lost in making the 
necessary connections with the reserve of water. Before, however, 
this could be accomplished the water in the boilers became so low 
that the stokers drew the fires. 

The Lighting Committee is favourable to a renewed application 
by the L.C.C. for powers enabling M.B. Councils to wire and fit 
consumers’ premises for electric lighting, and to obtain loans for the 
cost of the work; but the Committee opposes being restricted to 
borrowing from the County Council as the sanctioning authority. 

PorLAB.— The M. B. C. has directed the engineer to report on the 
extensions of plant required to meet anticipated demands, and has 
meanwhile deferred consideration of fresh applications for 
electricity. 

HAMPSTEAD.—The M.B.O. is in favour of an application being 
made to Parliament by the L.C.C. for powers to enable Councils of 
Metropolitan boroughs to wire and fit consumers’ premises for olec- 
fric lighting. 


Londonderry.—Mr. Vibert Collinson, agent for the City 
ot Londonderry Electric Supply Co., Ltd., is about to apply to the 
B of T. for a piov. order to supply electrical energy for all pur- 
pa within the city. The greater part of the city is already 
ighted by electricity under municipal control. Some time ago the 
Corporation applied for a loan of £35,000 for tbe purpose of intro- 
ducing a system of private lightiug in the principal streets. The 
L.G B. s:snt down an inspector to hold the usual inquiry, but so far 
the decision of the Board has not been made known. It is believed, 
however, that the loan will b» granted. 


Loughborough.— At the meeting of the T.C. on 
November 19th the town clerk reported that the Brush Electrical 
Engineering Co. had written, requesting that a further extension of 
time to January 1st next should be given in which tc decide whether 
they would take a transfer of the Corporation's electrical powers. 
It was decided to accede to the request on the understanding that 
Within the time specified a definite reply should be given to the 
Corporation, and that no further extension of time would be given. 


Lyndhurst.— The promoters of the E.L. undertaking 
have applied to the B. of T. for an extension of three months in 
which to complete the work, and the R.D C. has given its consent 

the application. 


Manchester.— An explosion took place in Bridge Street, 
nsgate, on Saturday morning, which it is alleged was caused by 
the fusing of one of the electrical mains. The current was cut off, 
nd a few minutes afterwards a violent explosion occurred in a 
ilding opposite, blowing out a large plate-glass window and 
oing considerable damage. -Two firefnen were slightly injured. 


Margate.—The B. of T. has forwarded to the T.C. a 
description of the system proposed to be adopted by the Isle of 
Thanet Electric and Traction Co., Ltd., for supplying the town with 
electricity for lighting purposes. A direct-current low-pressure 
three-wire system will be used. The maximum price for public 
lighting is to be 24d. per unit. The laying of the mains hag been 
commenced this week. 


Mexborough.—A L. G. B. inquiry was held last week into 
the application of the U.D.C. for sanction to borrow £2,500 for 
extending the electric light installation. 

Mont Cénis.—The waterpower of a fall on Mont 
Cé1is, amounting to about 9 000 x P., and the overflow of the Mont 
Céais Lake, are to be utilised for the purpose of supplying Turin 
with electrical energy. It ie estimated that about 5.000 H. v. will be 
produced for transmission to this town, which is 37 miles distant 
from the mountain.— Schiceiz:rische Bauzeitung. 


Morecambe.—The new Central Board School, which was 
opened here on November 17th, cost £18,309 to erect. When the 
School Board considered the artificial lighting of the school, tenders 
were invited from the borough gas manager and the borough elec- 
trical engineer as to the relative cost of the rival illuminauts. The 
gas manager considered that, with all the lights burning which 
would be necessary, the cost of the gas consumed would be 19s. 
per hour. The electrical engineer estimated that 7s. 6d. per hour 
would illuminate the whole building if the electric light were 
adopted. The School Board thereupon appointed Mr. Richard Pape 
as their consulting engineer, and the work of installing about 300 
lights was carried out to his plans and specification. On the com- 
pletion of the work a test was made of the consumption, and it was 
found that, with all lights switched on, the cost per hour amounted 
to 63. 3d. (15 units at 5d.). Three hundred lamps are installed, of 
which four are 1 ampere Nernst lamps ; steel conduit has been used 
throughout. ) 


Newark.—By 16 votes to 4, the T.C. has adopted the 
recommendation of the E.L. Committee tbat an agreement should 
be eutered into with the Notts. and Derbyshire Electric Power Co. 
for the trausfer of the Council's E.L. order. The company under- 
takes to pay the expense the Council has been put to in obtaining 
the order, and to supply electricity at 4d. and 24d. per unit for 
light, and for power 23d. and 14d. The Corporation is to have the 
option of purchase at the expiration of 14 years, and each subse- 
quent seven years, and if the company contracts with any local 
authority upon better terms than those above stated, Newark is to 
be put on the same terms. 


Oldham.—The Electricity Committee has appointed a 
sub-committee to consider the prices charged for energy for power, 
traction, and lighting. A section of the new station at Greenhill 
has been started, and the Committee contemplates reductions in 
prices all round, 80 as to encourage new customers. 


Panghourne,—The P.C. has consented to an applica- 
tion from the Whitchurch and Pangbourne Electric Supply Co., 
Ltd., for powers to supply the parish with electricity. 


Penge.—About 15 months ago the U.D.C. decided to 
go. in for electric lighting, and an agreement was come to with the 
Lewisham and District Electric Supply Co. by which the light was 
to be installed within two years. Nothing has since been done to 
carry the agreement into effect, and it is now aunounced that the 
powers of the Lewisham Co. have been handed over to the Black- 
heath and Greenwich District Electric Light Co., Ltd., it being 
added that during the next session of Parliament a Bill is to ba 

romoted giving the latter company power to supply current for 

ighting purposes to Penge and district. Ou. the heels of this 
announcement comes another of an equally important character. 
In certain portions of the neighbourhood the Crystal Palace District 
Electric Supply Co, Ltd., has possessed the sole power to supply 
current for lighting purposes, aud this company, it appears, has 
also trausferred its powers to the Blackheath and Greenwich Co. 
This means the transfer to that company of all the powers couferred 
by the Lewisham Electric Lighting Order, 1901, the Penge Electric 
Ligbtiog Order, 1901, and the Crystal Palace and District Electric 
Lighting Order, 1890, covering large portions of Upper Norwood, 
Beckenham and Penge. This will aleo mean a serious competition 
with the electricity undertaking of the Beckenham U.D.C., which 
already supplies Beckenham with light, and has looked forward to 
supplying electricity for lighting and traction purposes to Penge in 
the near fature. 


Rawtenstall.—The B. of T. has extended the Council's - 
prov. order for a further period of one year from the 6th inst. 


Rhondda Valley,—The U.D.C. has been served with 
notices to the effect that the South Wales Electrical Power Co. 
intends laying down mains in the district sbortly, and with 
plans on a very small scale, showiog the roads which it proposes to 
traveree in the Council's district. 


Rowsley.—An arc lamp, the current for which is sup- 


plied from the village corn mills, has been erected in the centre of 


the parish. The cost is being met by public eubscription. We con- 
gratulate the parish upon its successful solution of the great problem 
of public lighting with cheapness and efficiency. 


Rugby.—At the meeting of the U.D.C. on November 
20th the E. L. Committee recommended, ia spite of the refusal of 
the authorities at Rugby School to take a eupply of energy, to pro- 
ceed with the scheme with all possible speed. It was stated that 
by the refusal of the school to take a supply the cable route would 
have to be altered, and the capital outlay would be reduced by 
£2,000. Assuming the demand would amount to 100,000 units, 
there was an estimated profit on the first year's working of £213. 
The recommendation of the E.L. Committee was adopted. 
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St. Louis, U.S.4.—This city will shortly start operating 
its two electric lighting plants, erected at a cost of £9,007, as an 
experiment in municipal ownership. The current is to be used for 
lighting a namber of public buildings, including the city hall and 


insane asylum. The cost for lighting has hitherto been £7,( 00 per 
annum. 


Sheffield.—4A complete electric power irstallation has 
been laid down at the works of Mr. A. W. Cliffe, of the Pond Hill 
Saw Mills. The power is taken from the wains ef the Corporation 
electric supply department as two-phase alterrating current at a 
pressure of 200 volts and a frequency of 50 cycles per second. The 
total capacity of the four electromotors installed is 90 n. H. p. 
The principal motors, together with the shafting, pulleys and belta 
required, are fixed in the basement of the mill, and the whole «f£ 
the ground floor is thus left clear for working the machines and 
handling their products. This is the first saw mill in Sheffi ld to 
be worked entirely by electricity, and the plant is an unqnalified 
success. Electrical energy for power purposes is supplicd in Sheffield 
at the low rate of 13d. per unit, and there is every it dication of a 
very large demand. | 


Sevenoaks,—The U.D.C. has decided to give its consent, 
to the application of the Kent Electric Power Syndicate, Ltd., to 


the B. of T. for a prov. order to tupply within the Council's 
district. l 


Strood.— The R. D. C. has given formal approval to the 


proposed application for a prov. order for electric lighting within 
the district by the Kent Electric Power Syndicate, Ltd. N 


Stroud. Some two years ago the U. D.C. spent a con- 
siderable sum of money in taking the opinion of an expert as to the 
feasibility of lighting the town and district by el: ctricity. Nothing 
furtter was done in the matter until last week, when the Ccuncil 
decided to seek a prov. order to supply electricity in its area. 


West Ham.—A L. G. B. inquiry has been held into tle 


application of the T.C. for sanction to borrow £237,000 for the 
purposes of the electricity undertaking. 


West Hartlepool. — On November 19th a L.G.R. 
inquiry was held into the application of the T.C. for a loan f 
£7,107 for electric lighting purposes. It was stated that loans to 
the amount of £51,966 had been taken up in respect of the under- 
tsking, and that the present application was in respect of spare 
plant, that previously provided having been utilised to mect the 
incr ased demand for light. There was no opposition. 


Weymoutb.—4A IL. G. B. inquiry was held last week by 
Mr. Meade-King into the application of the T.C. for leave to borrow 
£41,800 for electric lightiug purposes. Prof. Kennedy, consulting 
electrical engineer to the Council, gave evidence. Considerable 
opposition was manifested by ratepayers. ' | 


Whiekham.—The U.D.C. has decided to apply to the 


B. of T. for a prov. order to constract electricity works aud to supply 
within the Council's district. 


Yeovil,—' The T.C. has decided to apply to the B. of T. 


for a prov. order to supply electricity within the borough. 


ELECTRIC TRACTION NOTES. 


Beckenham.—It is intended to continue the Becker ham 
electric tram scheme along Manor Road and Brcmley Road, past 
Shortlands Station, round Valley Road, and across the open land 
near Aylesbury Road, Bromley, past the National Schools, and up 
Mason’s Hill to Trinity Cburcb, Bromley. Thie, it will be scen, is 
a very important extension of tbe Croydon tramways, the ramitica- 
tions of which, if these schemes are passed, will extend all the way 
from Sutton, in Surrey, to Kuockholt, in Kent. 


Belgium.—The Times correspondent in Brus:els says 
that the Belgian Government has received from an Anglo-American 
capitalist in London an offer to construct the propored electric rail- 
was between Brussels and Antwerp. The person making the offer binds 
himself .to deposit £2,C00,000 sterling as a guarantee of good faith, 
and to finish the line, including a tunnel under the River Rupel, 
within 18 months. The distance between the two cities, about 26 
miles, would be covered in 22 minutes. 


Canal Traction.—AÀ scheme is said to be on foot for 
constructing a canal between London and Southampton and 
equipping it for electric power. 


Dartford.—The U.D.C. has decided to apply to the 


Light Railway Commissioners for power to construct four lites of 


electric tramways in the town and district. The first and second 


i ill run through the town, with a loop, the third will enter 
vegetal of the R. D.C. and will join with the Gravesend line at 
Swanscombe, and the fourth will serve Wilmington, and Sutton at 
Hone, also in tbe R. D. O. 's area. 
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Dewsbury.— The points in dispute between the Corpora - 
tion and the B. E. T. Oo. have at last been settled, and the work of 
completing the lines will be pushed on rapidly. The Corporation 
objected to the manner in which the company proposed to nego- 
tiate an awkward corner. The company has now agreed to pur. 
chase certain land, so as to make a perfectly safe curve. The 
other point under negotiation had reference to the supply of energy 
by the Oorporation for the running of the cars. It bas now been 
settled that the company will take energy for 28 years, but the 
terms are to be subject to revision at the end of 21 years, 


Durban.—The T.C. recently considered reports by the 
Tramway Committee and certain (fficials on eight-wheel bogie v. 
four-wheel cars. It was recommended that two bogie cars be 
indented tor as an experiment. The Council’s voting on the point 
was five in favour aud five against, and the casting vote of the 
Mayor decided it that the crs were nct to be bought. 


Electric Railway Traction. — Mr. Wilson Worsdell, 
locomotive superintendent of the North-Eastern Railway, lecturing 
at Gateshead concerning the recent tour of Nortt -Fastern Railway 
officials in the United States, eaid tbat they were not cursed in 
America by a Board of Trade. In reference to electrification cf 
railways, he said that at the end of their visit they inspected some 
lines in Connecticut, and saw local lines, which were originally steam- 
worked, and ran four trains a day at a loss, now after electrification 
running 14 trains a day at a profit. That largely accounted for tte 
decision of the directors of the North-Eastern Railway Co. to 
“electrify " their local liner, though even there the Americans had 
an advantage, in not baving to protect the third, or "live" 


rail, as the North-Eastern would have to do. He believed the 


future of the local lines in all parts of the country, where they hal 
to compete with tramways, would be electrification. 


Exeter.—The City Council on the 13th inst. arrived at 
a third “ final ” decision as to the routes to be followed by the new 


. Corporation electric trams, adopting an additional single-track line 


of about three quarters of a mile, ard bringing the total track 
mileage to 13. 


Glasgow. — A meeting of the Corporation Police 


Department was to be held ycsterday to consider a draft of tte 


Glasgow Corporation Provisional Order, 1903, in which the trax- 
way department seeks powers to construct a number of short lengths 
of tramways, including, among others, a line from Springburn, up 
Keppochill Road along St. George's Road, North Street and St. 
Vincent Street to Finnieston, and oue from Duke Street, along Naw 
Road to Parkhead Cross. It was proposed to double the single line 
ia Pollokshields. Confirmation was also to be sought of the agr.c- 
ment with the Clydebank Commissioners under which Glasgow 
will construct and work the tramway lines in that burgh. 

Major Pringle, of the Board of Trade, and several of the officials, 
formally inspected the extended line from Shieldhall to Renfrew 


on Saturday morning last, after which the new route was opered 
for public traffic. 


Malifax.—The Hipperholme section on the Halifax Ccr- 
poration electric tramway system was recently opened. 

The new generating station erected by the Halifax Corporation 
at Hebden Bridge was to be completed this week, and the Mayor 
wasto open it on Wednesday, 26th inst. He was first to start the 
engines at the central station at Halifax, and then to proceed t» 


. Hebden Bridge to turn on the current from the transforming station. 


A coming subject for exciting discussion by the ratepayers is th: 
charge made by the electricity department to tke tramways depart: 
ment for energy —2d. per B. of T. unit—nearly double the amount 
paid by the Bradford Corporation. It is being openly stated in 
municipal circles in the town that the tramways department is really 


paying for the up-keep of the electricity establishment. 


Hamilton.—The Hamilton, Motherwell and Wishaw 


Tramways Co. is promoting an order with a view to connecting it 


Hamilton service with the Glasgow Corporation system at Cambu:: 


lang, and laying a line from that town along the Bothwell Road tv 
Uddingston, Bellshili, Holytown and Motherwell. 


Heckmondwike.—The U. D. C. on Monday decided to 
teal tbe agreement with the B.E.T. Co. re electric tramways. 


Hudderstield.—The motor-driven tower wagon referred 
to in last week's note is for inspection and repair of the overhead 
tramway equipment. The reference to carriage of coal has nothing 
whatever to do with the wagon. 


Italy.— The members of the Commission appointed to 
study the question of a direct line of railway between Bologna an! 
Firenza, and of which Prof. Colombo, of the Italian Senate, is th: 
president, are in favour of the adoption of electricity as the motive 
power. E. 


Kalgoorlie (W.A.).—The new electric tramways Were 
completed on November 19th. 


Lancaster.—The tramway system is now practically 
ready for opening as soon ag the B. of T. inspection has taken p ith 
The trial runs which took place recently were carried out w 5 
power supplied from the naw generating station, which is 1 i 
runniog order, and not, as we stated last week, with power 
from the lighting station. 


Nottingham, — Another section of trolley line (to 
Wilford Road) was inspected by the B. of T. last week. 
(Continued on gog: 908.) 
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THE "CREWE" SYSTEM OF RAILWAY 
| SIGNALLING. 


TWENTY years: have passed since the firet English patent 


was obtained for operating railway points and signals by 
power. It was a crude scheme, and it is doubtful if it would 
have answered the purpose for which it was designed ; but 
it was the first attempt to turn electricity to account for 
the purpose of reducing the labour of man in a function 
eminently suited for the application of power. | 
The work in a signal cabin was not then what it is now, 
but the severe physical exertion entailed by the movement of 


apparatus would have involved ; consequently. progress in 
England has been slow, and it is only now when recon: 
struction is becoming necessary, and the enlargement of 
stations involves a rearrangement of the signal plant, that 
power working is being adopted. 

In the United States of America, however, the power 
system was available before any great progress had been 
made in the interlocking of points and signals, anl conse- 
quently we find the new system much more extensively 
employed in that country. 

The advantage of a power system over a manual method is 
so generally acknowledged that it is hardly necessary to refet 


i 


the heavy levers did not escape notice, and this patent the 
invention of an Englishman—may be said to be the germ 
from which have been evolved the power systems of to-day. 

These several systems have been matured in England, the 
United States of America, Germany and Italy, and in each 
case they possess features more or less specially suited to the 
different requirements of the country in which they have 
keen produced. 

In England, when the first power system was proposed, 
the interlocking of points and signals had practically been 


completed, the work had been carried out at an enormous 


cost, and although the, advantages of power working were 
fully recognised, there was naturally some reluctance to 
ineur the further outlay which a reconstruction of existing 


to it; but we may briefly say that a signalman who is 
mainly occupied, as in many cases he now is, in the work of 
manipulating some scores of levers, which undoubtedly 
entails severe physical exertion, cannot possibly pay that 
minute attention which it is necessary he should to train 
movements, and the position of the points and signals for 
which he is responsible. 

It has also been clearly demonstrated that when the work 
of & cabin involves the employment of three or four men & 
more or less divided responsibility exists, which has frequently 
resulted in mistakes ; and if any further argument in favour 
of power working is needed, it is that one man can do the 
work of three, and the saving thus effected in wage: is alone 
sufficient to justify its adoption. 

F 
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In‘ the ELECTRICAL Review for January 17th, 1885, in 
an article entitled **'The Applications of Electricity to Rail- 
way Signalling,” we wrote: —“ The working of the latter 
(outdoor signals) by electricity instead of by direct mechanical 
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means has recently been taken in hand by Messrs. Timmis 
and Currie, and, we believe, with success, though it is too 
early to pronounce upon the lasting merits of the system." 
Practically 18 years have come and gone since these 
words were written; it is interesting to learn what has 
happened during the interim, and to put on record 
how the subject is being treated to-day. Messrs. F. W. 
Webb, chief mechanical engineer of the London and 
North-Western Railway ; A. M. Thompson, 
the signalling superintendent of the 
London and North-Western Railway, and 
Ilius. A. Timmis (whose name we are 
pleased to notice associated with those of 
the L. and N. W. Co/s well-known 
engineers) have invented and perfected a 
system of working points and signals by 
electrical power. This system is known 
as the * 8 system, it bas been 
working at Crewe for some three years, 
and last week we were invited by the Rail- 
way Signal Co. to inspect it in operation, 
when everything passed off without a hitch. 
The results are said to indicate that the 
system is superior to any of the power 
systems used up to this time. The other 
power systems for working points and 
signals have been either hydraulic, pneu- 
matic, or pneumatic with electrical 
valve control. The electrical system as 
installed at Crewe is worked from the 
station-lighting equipment at 110 volts. 
The amount of power required for work- 
ing such a system is extremely small, as 
will be seen from the fact that except in 
the largest cabins, say, of 200 levers, 25 
amperes at 100 volts would bethe maximum 
demand. In the case of the largest cabins 
50 amperes would be the maximum 
demand. The question of the amount 
of power, therefore, does not particularly 
enter into consideration in connection with this system 
as shown from the results at Crewe. As installed 


there for working the facing points, it consists of an 
electric motor working through a worm gear with a right 
and left-handed clutch for working the switch and locking 
rods, electrical switches in the cabin for starting and 
reversing this motor, and detector arrangements so that the 
signal cannot be raised, or electrical connection made with 
the electro-magnet for working the signal, until the point is 
bolted in a preconceived position. Briefly the operation 
is as follows :— | 


For throwing a point a corresponding switch is pulled 


about half way over and stopped by the check lock. This 
motion establishes connection with the electric motor 
through a carbon-break switch. The motor rotates and 
carries the point over. Until the point is over and the 
locking effected, the full throw of the operator’s handle 
cannot be accomplished. When, however, the point is fully 
over, and the locking established, electrical connection is 
made through a solenoid which releases the lever, so that 
the approximate signal can be placed at safety. There is, 
therefore, a double safeguard as regards the signal, one by 
the check lock, and the second by the electrical con- 
nection. By the use of the worm gear and cam, in addition 
to the bolt lock, a further locking of a point is effected, 
since neither the worm gear nor the cam can be reversed 
from the point, an important advantage, since it sometimes 
has occurred that the bolt lock has failed. In this event 
the bolt would be firmly held by both the cam and the worm gear. 

What practice has established with respect to this method 
of working is greater reliability than exists with pneumatic 
or hydraulic systems, in that there is nothing to condense or 
freeze up, and fewer working parts. Greater simplicity, 
since the ordinary power plant supplies the power for work- 
ing, and there are no valves, cocks, &c., incidental to the use 
of pneumatic or hydraulic power. Ability to extend over 
greater distances, it being generally recognised that .elec- 
tricity is best suited for the transmission of power. Less 
cost of maintainance, on account of the fewer wearing parts 
and convenience for repairs while working, The voltage is 
such that should any circuit become interrupted, repairs can 
be easily carried out without danger. It should be here 
observed that each signal has its own independent cable, so 
that in case of the failure of any one signal nothing would 
result to the rest of the system. 

Broadly speaking, it may be stated that the advantages 
are due to the use of electricity as a single kind of 
economical power resulting in simplicity both as regards the 
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general nature of the installation and a8 regards the indi- 
vidual devices. l 
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The points and signals are worked with far greater of the lockin i i 

a : ; a ter | g, switches or controlling apparatus. The 
rapidity than is possible by any mechanical method, with signalman in the picture is seen ae lever in the frame, 
the result that on a busy road quicker train movements can and, at the same time, working his block instruments, 


ie 5 ble | which illustrates 
Poi il | | the ease with which 
separ ote dd | Xx the Crewe system 
"s fel | is manipulated. 


The following 
rticulars of the 
illustrations will 
supplement what 
has gone before, 
and give the reader 
a very fair grasp of 
the details of the 
* Crewe " system :— 
ig. 9 shows the 
interior of Gresty 
Lane signal cabin 
at Crewe, which was 
put to work about 
four years ago, and 
controls a busy 
junction on the 
Crewe and Shrews- 
bury main line. The 
levers, 60 in 
number, are in two 


Fig. 1 shows the 
bottom floor of the 
signal cabin, which 
contains the in- 
terlocking, the 
electric switches, 
and the check locks. 
The interlocking, 
which may be seen 
in the upper part 
of the photograph, 
is mechanical, and 
being of the well- 
known tappet type, 
does not need any 
farther description, 

Below the in- 
terlocking are seen 
the switches, by 
means of which the 
electric current is 


tiers, the upper tier transmitted from 
being, as a rule, the supply source to 
used for point move- ‘the points or tuu 


ments, and the 
lower tier for signal 
movements, and it 


signals, and below 
the switches again 
are the check locks. 


will be seen how I bese are provided 
compact this com- | Fic. 4. for the point levers 
paratively large in both positions 
frame is, occupying | (and for the signal 


a space about one-third of that required for an ordinary levers in the back position), and prevent the complete move- 
apparatus, the signalman, from one position in the box, ment of the levers until the points they operate have been 
being able to operate some 30 levers. In another signal ^ moved over to the right position and securely bolted. 

cabin, containing 152 levers, a frame of 76 levers is fixed Fig. 2 shows a facing point and the covers of the cast- 
on one side of the box, and 76 on the other, the signalman iron boxes, containing in the one case the point movement, 
working between them, and in this case he is able, without and in the other case the check-lock switches and signal 
moving his position, to, work nearly 60 of the levers. detectors, which, in addition to the check lock, are provided 


FIG. 5. Fic. 6. Fra. 7. 


Nothing but the levers and supporting frame is in the top to ensure that a signal reading over the pointe cannot be 
E of the signal cabin, and the work of the signalman is lowered until the points are accurately in position and 
nsequently not ‘interfered with by any adjustment or repair bolted. It will be noticed that these covers are level 
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with the upper face of the sleepers and ballast, thus no 
obstruction is caused, and a level footway is formed for 
shuntere. | 


Fie 8. 


Fig. 4 shows the electric motor and mechanism for work- 
ing a point. The. motor is worked by a, current of 20 


Roo To SwitCcHES 


Roo To BAR 


amperes at 100 volte, and runs at a speed of about 800 
revolutions a minute, this speed enabling the points to be 
moved over in about 3 seconds. 

The armature is formed on a tube which fits over the 
armature shaft, and it can be lifted off and a new armature 
substituted in a few minutes. The armature shaft is pro- 
vided with ball bearings, and drives a worm and worm- 
wheel. The worm-wheel is loose on a cross-shaft, and its 
movement is transmitted to the cross-shaft by means of two 
clutches, one on either side; these clutches are made right 
and left-handed, so that if the worm-wheel is turned in one 
direction, one clutch will be engaged, and will turn the cross- 
shaft, say, tothe right; in the opposite direction the other clutch 
will be engaged turning the cross-shaft to the left. When the 
point has been moved over and bolted, a striking gear is 
operated, which disengages the clutch, and the motor then 
runs free until it stops. Keyed to the cross-shaft is a cam- 
wheel, on either face of which is formed a cam-shaped slot 
of an irregular contour; in each slot there works a roller 
attached to a bell crank, the one crank working the point, 
and the other the locking bar and bolt; this locking bar and 
bolt is only required for facing points, in the case of trail- 
ing points the one crank only is needed. The motor and its 
mechanism are placed in a cast-iron box with a cover, which, 
as shown by fig. 3, is level with the top surface of the 
sleepers. The box is filled with thick mineral oil to the 
level of the cross shaft, and thus the mechanism is auto- 
matically and continually supplied with lubrication ; one 
charge of oil has in practice been found to last for 18 months, 
when a little fresh oil must be added. 

In the side of the box is formed a siphon, so that should 
any water find its way into the box it would fall to the 


bottom of the oil, the level of which would be raised, and 
the water at once siphoned away. Very little water, in 
practice is found to get into the box, but in the event of a 
box being filled by accident, the siphon being inoperative, 
no harm results if the water is cleared off in the course of 
94 hours. The four-core cable conveying the current for 
the points is about $ in. in diameter, and this can be laid 
in the ground, or carried on supports overhead ; when laid 
in the ground it is put in rough grooved timber, and 
pitched in. | 

Fig. 5 shows the switch by means of which the current is 
directed from its source of supply to a point or a signal. The 
contacts are of carbon, the carbons on the moving part being 
carried on plungers which are duplicated to ensure a good 
contact if the surface of the under carbons is irregular. 
The connection between the supply cables and the switch is 
made by metal jaws, and in case of any failure the complete 
switch can be taken out and another substituted in a few 
seconds, Experience, however, has proved that the failure 
of one of these switches is of very rare occurrence, switches 
which have been in constant work for 18 months so far 
showing no signs of deterioration. 

Fig. 6 shows the check lock, which is provided for, point 
levers and back-locking signal levers. In a power system 
it is quite necessary that a signalman must not be 
able to complete the movement of a lever which would 
complete the unlocking of signals in connection with 
the point until the point has been moved over and 
bolted, and the check lock is provided for this purpose. 
It consists of two electro-magnets, one being energised when 
the point is pulled over, and the other when the point is 


weer 
D 
s 


— 


z ERIT RT — 
a tc 


Leeren 


put back. The energising of the coils is caused by a shunt 
current switched on when the bolt lock to secure the point 
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in position is shot, The rod working across the face of the 
magnets is provided with two projections, ope of which is 
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shown to be engaged with the pawl which forms the arma- 
ture of the uppermost magnet. In this position the lever 
in the cabin is pulled over through about three-quarters 
of its stroke, and so soon as the points have been moved 
over and locked the magnet will be energised, the 
armature pawl will be drawn down and the rod released, 
thus enabling the lever in the cabin to be fully pulled 
over. 

Fig. 7 shows a signal movement. This consists of an 
electro-magnet, a switch with carbon contacts, and a small 
resistance frame. This movement is similar in construction 
to the movement introduced by Mr. Illius A. Timmis, and 
provided by him for the automatic electric signals of the 
Liverpool Overhead Railway, which have been working most 
successfully for many years. 

It is thus described by Mr. W. E. Langdon, the superin- 
tendent and engineer of the electrical department of the 
Midland Railway, in his admirable book, The Application 
of Electricity to Railway Working" 1897 edition :— 

“The automatic block system employed on the Liverpool 
Overhead Railway is the invention of Mr. I. A. Timmis. 
The line is divided into block sections in the usual manner, 
in extent about half a mile each. At the commencement of 
each section there is a station. This, the sections being so 
short, admits of the home signal for one section and the 
distant for the next being at the same station; the former 
serving to admit the train into the station and protect it 
while standing there, and the latter as starting signal to 
allow it to proceed into the next section. The last vehicle 
of each train is fitted with a device for making contact 
with a lever projecting from a box arranged for the purpose 
on the permanent way, the object of which is to make 
or break the electric circuit by which the signals are operated. 
The contact eurfaces are long, and move over each other with 
considerable friction, which ensures gocd contact. 

“The signals which govern the trains are much smaller 
than thote in general use, on account, it is said, of the short 
distances between stations and the low fixed speed of the 
trains. What is termed by the inventor a *long-pull 
electro-msgnet" is employed to operate the signals. The 
energy required is 5 amperes at a pressure of 40 volts (200 
watts). On the signal being placed in the line clear position, 
the current operating the magnet is reduced by the automatic 
insertion of a resistance which brings it down to 25 
ampere. The electrical contacts on the starting signals aie 
formed by means of a vessel containing mercury, which, 
when in one position, leaves them disconnected. 

“ Provision is made for dealing with a train which, owing 
to some irregularity, may require to cross over from one line 
to the other and return to the station from which it started. 
This is effected by taking the main circuit through a ewitch 
connected with a point lever, which, when worked, breaks 
the circuit of the two lines, while the parts are at the same 
time so connected as to admit of the due operation of the 
signals for the roads open to traffic.” 

The long-pull“ electro-magnet of Mr. Timmis is 
specially interesting to ourselves, for one of us was deputed 
nearly 20 years ‘ago to proceed to the Gloucester Wagon 
Works and to the railways around Swansea Harbour to 
investigate and report upon its utility for operating points 
and signals, ; 

Probably it was before its time ; certainly the facilities 
which can now be found practically everywhere for the 
supply of electrical energy were not then in existence. 

The movement has been simplified and improved, 
and is of greater power, as it has to work a much 
larger and heavier signal arm. A current of about 6 
amperes at 100 volts is required for a fraction of a second 
to pull the signal arm to the “off” position, when the 
switch passes this current through a resistance, reducing it 
to about 2 amperes, which is sufficient to hold the signal 
arm off. When the current is cut off by the lever in tke 
cabin being put back the arm at once flies to danger. 

A somewhat similar but smaller movement is employed 
for ground disc signals. 

Fig. 8 is a view of the exterior of a signal cabin at Crewe, 
containing 60 levere, and it shows the small size of cabin 
required for the comparatively large frame of 60 levers, 
The photograph is also interesting, as it was taken after a 
heavy fall of snow, and during the severe frost of February, 


throughout which the apparatus was worked without a 
failure. | —. 

The dingrams we give in figs. 9 and 10, showing" com- 
plete details, will be readily understood by aid of the descrip- 
tions given in the preceding pages. 

The results obtained in the working of the Crewe system 
are so satisfactory that it would appear that this system is 
likely to come into general favour with railway engineers, 
and it may be of interest to state that an order has recently 
been placed by the North-Eastern Railway Co. with the 
Railway Signal Co., of Liverpool, the sole manufacturers, 
for the signalling of one of its busy junctions by this system. 
This latter company, we may add, will be pleased to give any 
further information required, and show a frame of some 
60 levers which has been in operation for about two years. 

Finally, we have only to express our thanks to Mr. 
Holliday, the works manager, and Mr. Ledger, secretary of 
the Railway Signal Co., Ltd., to Mr. Thompson, of the 
London and North-Western Co., and to Mr. E. W. Timmis, 
for assistance in preparing this article. 


In connection with the above description we think it may be 
taken as certain that the first serious beginning in mechanical 
means to utilise electricity for operatiog signals and points on 
railways was in 1883, when Mr. Iliius A. Timmis and Mr. Currie, 
after many experiments, produced a long.pull electro-magnet, to 
which we have previously referred, and concerning which we are 
now enabled to add further particulars, The longest pull obtained wes 
4 in., and the greatest power with 50 volts and 40 am peres was under 
10 lbs. The bobbin of tkis magnet consisted of a helix of wire with 
outer and inner tubes of magnetisable metal united by a common 
base plate, two poles being thereby obtained. The armature con- 
sisted of a top plate with an outer rim extending a short distance 
downwards, and a coned core extending still further downwards. 
They thus got a triple pull, first the core, then the rim, and then the 
top plate. A signal magnet had a pulling range of 2? in. about, 
with an initial pull of some 8 lbs. with 50 volts and 5 amperes. 

The next patent was one for reducing the main or pulling cur- 
rent after the signal was lowered to “line clear,” toa smaller or 
holding current 80 as to economise the current and prevent the heat- 
ing of the magnet, as it is very necessary to bold the signal at 
“line clear” (it may be for half an hour ata time). They found 
that the holding current need not be more than one-tenth of the 
pulling current. This patent expired in 1897, and Mr. Timmis was 
fortunate enough to get an extension of if for 10 years. 

Mr. Currie went to the United States about 1890, ahd Mr. Timmis 
took out several patents for combination working, with motors to 
work points and means to control and interlock points and signals 
and levers in the cabin. 

Several; installations were fitted up by him; one in the 
Gloucester Railway Carriage Works, and one on the Great Northern 
Railway at Woodside Park Station to demonstrate what could be 
done. Also he fitted a complete installation in 1889 in the Paris 
Exhib.tion, and one in the Inventions Exhibition at Earl's Court. 
He also signalled a junction in the Argentine. 

In 1892 he was entrusted by the directors with erecting and 
putting to work a complete system on the Liverpool Overhead Rail- 
way for automatically working the signals, but not the points, by 
electricity. Here he invented an improved electro-magact, which 
developed 12 times the power of the old magaet, and thus brought 
the operating of signals and points into the range of practical work. 

As we have already notified, this system at Liverpool has been an 
effizient and an economical success, Ac the same time he took 
out a fresh and important patent to deal with this, and with future 
signalling, viz, when a train has passed out of a block and put the 
signals in that block to “ danger,’ the train passes the “starter” 
in the next block, and puts it to “ danger;" when the train has 
gone an arranged distance beyond the starter,“ and it has gone to 
danger, the last vehicle of the train joins a pair of making 
contacts and a circuit is completed at these contacts and also at and 
by the “starter” just passed being at “danger,” and this circuit 
then goes to the electro-maguets on the signal or signals in the rear 
block and lowers them. By this invention a train bas always oue 
or more signals behind it at “danger,” and if a carriage (or more 
than one) becomes detached from a train no accident happens. Mr. 
Timmis thus has three inventions :— 

l. An electro-magnet of great power and long poll. 

2. The reduction of the electric current to hold a signal at ''line 
clear.' 

3. The protection of a train while travelling in automatic 
working. 

In 1895 he and his son (Mr. E. W. Timmis) fitted up a complete 
electric installation at Earl's Court, which was viewed with intereso 
by many engineers of English and French railways. 

It was the results at Liverpool and Earl's Court junotion which 
lei Mr. Webb, in the winter of 1856-7, to make an arrangement with 
Mr. Timmis, by which Mr. Webb and the signal superintendeat 
Mr. Thompson, commenced the work at Crewe, which has now 
developed into the large and most satisfactory installation we have 
just described. The whole of the sigaals, including shunting 
signals and ground discs, are worked under the patents of Mr. 
Timmis, The Long-Pull Electro- Magnet " and “The Reduction o 
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the Current.” The trailing points are operated with the ''Long- 
Pall Electro-Magnets," but the facing points, &c, are operated, 
as before stated, by the “Webb & Thompson Motor." The gear- 
ing in the cabins has been worked out by Mr. Thompson and his 
assistants on the L. and N. W. Railway. 

In addition to the work done in this country, Mr. Timmis, with 
the aid of Monsieur A. Lavezsari (tbe able secretary of the Fench 
Iustitution of Civil Engineers) and Mr. E. W. Timmis, fitted up the 
Ceinture Railway in the Paris Exhibition of 1900. This worked 
automatically, and was a perfect success. 

Previously, ia 1895, the engineers of the Western Rail- 
way of Fraoce arrauged with Mr. Timmis to fit up a series of 
stations on their line, andthis company afterwards bought his patents 
for use on ita line. 

The economy of this system is proved, and its absolute reli- 
ability established beyond doubt. 

Having only only one power is & great advantage, and the more 
so as the power used is the same as that used for lighting the 
stations, goods yards, &c. There is no agent so reliable and so 
quick in it8 action a3 electricity. 

There cau be no doubt that every line in tbe universe will 
eventually have its signals and pointe operated, controlled, repeated, 
and interlocked by this one force, Electricity ! 


ELECTRIC TRACTION NOTES. 


i (Continued from page 902.) 


London.—L.C.C.—The Council on Tuesday adjourned 
for a week the consideration of a report by the Highways Com- 
mittee who recommended the re-construction for electric traction of 
short lengths of existing tramways and the laying of otber sections 
authorised by the Act of 1901. The lines are those :— 


Between (1) the Elephant and Castle and Lambeth Road; (2) Newington 
Causeway and Southwark Bridge, and along Southwark Street to the Hop 


Exchange : (3) Ss. George's Circus and Southwark Bridge Road; (4) Southwark 
Bridge Koad and Borough Road: (5) along Bermondsey New Road, from Old 
Kent Road to Grange Road; and between (6) Lambeth Road and Westminster 
Bridge Koad; (7) Southwark Bridge Road and St. George's Church, Borough: 


8) Newington Causeway and Southwark Bridge Road: and (9) along the new 
street authorised by the Tower Bridge Southern Approach Act, 1695, from 
Grange Road to Tooley street. 

It is estimated tbat the cost of the above tramways, the length of 
which will be about 3 miles of double track, will amount to £133,000, 
of which £107,000 will be for roadwork and permanent way, and 
£26,000 for electrical equipment, including cars. 


Maine, L. S. A.— More than 200 additional miles of 
electric railways are projected for the State of Maine, there being 
300 miles now in existence. Oae of the lines, 45 miles long, 
between Rockland and Augusta, is calculated to save half the dis- 
tance by the present steam railroad. 


Manhattan Railway.—A New York correspondent 
writes :—'' Since the opening of the converted portions of the New 
York Overhead Railway, over 700 cars, driven by electricity, have 
been put in operation. The trains generally consist of five cars, 
each carrying as many passengers as can be compressed into them, 
there being no regulations as to limiting the number of passengers 
to be carried in any one car." 


Reigate,.—Mr. F. H. Cheeswright has notified the 
R.D.C. of his intention to apply to the B of T. for powers to con- 
struct an electric tramway from the proposed station of the 
Brighton Electric Railway at Redhill, along Nutfield Laue, to 
Merstbam, past Gatton, into Reigate, with a return route along 
Station Road. 


Salford.—On 19th inst. the Corporation ran electric cars 
along Manchester Road to Swinton. 


South Stafforshire.—A commencement has now been 
made with the electrical equipment of the South Staffordshire 
Tramway from Great Bridge to Dudley. 


Stroud.—Steps have now been taken in real earnest to 
carry out the scheme of electric tramways for Stroud and district. 
Tne whole of the scheme, as proposed by the late Mr. Nevins, will 
be dealt with, and the towns of Chalford, Nailsworth, Painswick 
and Stonehouse, to each of which places there is now a regular 
hourly service of omnibuses, will be relieved by the tramway. The 
original scheme was vigorously opposed by the railway companies, 
and the Commissioners who held tbe inquiry were unable to deal 
with the matter, because the new line would have competed with 
existing railways. At that time it was pointed out that the only 
two courses open to Mr. Nevins was either to drop such portions of 
the scheme as would directly affect the railway companies, end thus 
construct a purely local tramway, or to promote a Bill in Parlia- 
ment. Tbe newly-formed company have decided to go in for au 
Act, and last week notices were posted throughout the entire route. 
The scheme has the unqualified support of the local authorities, the 
Chamber of Commerce, and the Traders’ Association. 


Sussex.—The Tramways Committee of the West Sussex 


County Council has recommended the Council to support the appli- 
cation of the B.E.T. Co. for powers to construct an electric tramway 
between Hove and Worthing, with a probable extension to Little- 
hampton. 


Sweden.—The announcement of the probable early 
transformation of the Swedish railways into electrically-worked 
lines has been officially declared to be premature. The question has 
been examined, and although the principle was favourably reported 
upon by the commission, the problem is at present far from being 
settled. It is now thought inadvisable to utilise such watercourses 
as are distantly situated, as the transport of the electric current 
could not be effected on sufficiently economic lines. It is believed, 
however, that, in certain cases, those falls that are situated at con- 
siderable distance from the railway could be altogether dispensed 
with, aud instead ordinary electric power stations could be 
adopted, in which peat—so plentiful in Sweden—might be advan- 
tageously employed for the development of steam. 


Warrington.—The Light Railways Commissioners have 
sanctioned the Warrington—Northwich light railways. 


West Ham.—The foundation stones of the Council's 
tramways generating station were recently laid by Alderman 
Spratt. 


Worthing.—The T.C. on Monday decided to promote a 
Bill in Parliament authorising the Corporation to construct electric 
tramways, instead of applying under the Light Railways Act. 


TELEGRAPH AND TELEPHONE NOTES. 


African Telegraphs.— The (zlobe Berlin correspondent 
says that the new telegraph and telephone lines in German East 
Atrica have now reached Kilimatinde, which is half way. The 
lines are now working, and there are five stations—Mafisifibre, 
Mrogoro, Kilossa, Mpapua, and Kilimatinde. If the Reichstag 
grants the further cost entailed by this undertaking, then the tels. 
graph station at Udyidyi, on Lake Tanganyika, will be reached by 
the end of 1903. Jf Udyidyi is reached, then the German tele- 
graph system can be joined to the ‘Cape to Cairo" telegraph 
system, provided that the work already beguu by Great Britain is 
dulv carried forward. 


American Pacific Cables, — A Press dispatch from 
Washington says that Mr. Ward, general manager of the Com- 
mercial and Pacific Commercial Cable, bas completed terms with 
the Attorney-General for extension of the cable to Shanghai. He 
has interviewed the Secretary of the Navy with a view to paving 
the way for the co-operation of the Navy Department io laying the 
cable from Hayti to the Philippines. 


Continental Telephones.—Telephonic communication 
bas been established between Paris and Rome, and it will shortly 
be extended to Naples. 

The new telephone in bronz) wire between Rome and 
Torino will probably be ia operation before the end of 
the year. It is expected that the French section of 


the Milan—London telephone will be completed within a 


month’s time. There will then be nothing to delay the opening 
of the International line between England and Italy ; a connection 
with Genoa will be established without delay. 


The Light that Failed. — In the Commercial 
Intelligence of the 6th of this month, we notice a somewhat 
petulant article, headed “The All-Red Cable Fad in the Light of 
Reason," by Lieutenant C. Bellairs. He, it appears, does not agree 
with the landing of the British Pacific Cable on Fanning Island. 
The article appears to be based on superior knowledge of strategical 


requirements and a certainty that that knowledge is absolutely | 


beyond doubt. With reference to Lord Balfour's Committee on 
Cable Communications, this gentleman says, “I think I could fill in 
the leaders indicating suppressed passages with tolerable accuracy,” 
but, as he also says that the Falkland Islands are of no great account, 


either to our strategy or commerce, one is rather inclined to 


question the accuracy with which passages, which the committee 
have thought it necessary to suppress, would be filled io. At say 
rate, H.M. Government seem to be under the impression that the 
Falkland Islands really are of some account, otherwise it is difficult 
to understand why they shouli be prepared to expend a sum of 
£3,000,000 there, in works directly connected with strategy. The 
writer is somewhat severe on the American Government for having 
failed to sever the telegraphic communication with Cubs daring 
the late war. He does not appear to be aware that with the 
exception of the cable between Havanna and the United States, all 
available mcans of cable communication with Cuba actually were 
cutoff. The reason that the Havanna Panta Rasa cables were not 
cut must be evident, even to a novice in strategy, but perhaps, it 1$ 
well to make this very clear. These cables, landing in the United 
States, were obviously under the control of the United States 
authorities at Panta Rasa; therefore it was unnecessary to cut them, 
and it is hardly needful to point out, as Lieutenant Bellaire does, 
that had the Americans succeeded in cutting the cables, they would 
have done so to their own injury. Au explanation of these pt 
fundities of strategic science is bardly required by the ordiosty 
public, but as strategy should be an exact science, a p 
statement is necessary when dealing with a strategist. Al f 
matter of fact, the messages ordering Admiral Cervera to pir 
oeed to sea did, we believe, pass ovar the line which it would hare 
been clearly extremely foolish for the American authorities to € 


at sca, when the same result could be easily achieved by locking an 
office door. 
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On another page of the same paper, we see it implied tbat the 
Pacific is to be the next great field of conflict, and it is more than 
hinted that the conflict will be with the United States. Need we 
say that we do not agree with this opinion, but, should it be correct, 
this is surely rather an argument against landing a cable at 
Honolulu, American territory, as Lieutenant Bellairs so strongly 
recommends; and again, on this point, as we are informed by Sir 
Richard Ward that a cable between Honolulu and Fanning Island 
is decided upon, it is difficult to see the point of the article against 
“ All Red Cables.” 

In speaking of the American cables abont to be laid across the 
Pacific, Commercial Intelligence in its article, beaded “The 
Nerves of the World," informa ita readers that, although the cable 
itself had to be purchased in England, the ''insulating cover of 
india-rubber " was made in the States. This is, of course, incorrect 
in two respecte. First of all, the "insulating cover” is not of 
india-rubber ; secondly, the core for this cable has not been made in 
the States, but in England. There is a map showing the Cable 
Nerves of the World” attached to this article, but it is wrong in 
some important respects the rate per word from London to India 
is given as 4s., whereas it has been, for some time, 2s. 6d. The rate 
from London to New Zealand is given as 5a. 2d. per word, instead 
of the actual rate of 3s. 4d. 


The Pacific Cable.—It is announced that the Pacific 
Cable will be opened for public traffic on Mouday, the 8th prox. 
Messages from any part of the United Kingdom to Australia, New 
Zealand, Norfolk Ieland, or Fiji, will be charged at the rate of 3s. 
per word. Messages may be handed in for transmission by 
this route at the office of any of the Atlantic Cable Companies, or 
at any post office in the United Kingdom. 


Railways and Telephones.—A financial daily says that 
Bcotch railway companies are now superseding telegraphic by 
telephonic communication between their signal boxes, and the 
Caledonian is putting in the telephone on the main line to Gourock 
aud on the important circuit between Beattock and Carstairs. 


Telegrams to the East.—The directors of the Asso- 
ciated Eastern companies announce that they are now able to place 
the "occasional sender of social or domestic telegrams, to a great 
extent, on an equality with regular senders, who, by means of 
special codes, can and do transmit their telegrams at an actual cost 
of about a twentieth of what would be the charge for the number 
of plain words sent if uncoded.” Sir J. Wolfe Barry mentioned 
the matter in a speech made to the shareholders of the Eastern 
Telegraph Co. in July, 1901. The arrangements have necessarily 
occupied some considerable time; but the companies have now 
arranged, throug Mr. Atkinson, of Salisbury House, London Wall, 
E.C., to bring out a social code, a copy of which will be placed in 
each of the offices of the associated companies, in towns at home 
and abroad in which they are permitted to deal directly with the 
publie, and the ofticers of the companies have been instructed to 
afford the senders and receivers assistance in coding and decoding 
their telegrams. At all stations where the associated companies 
come into direct contact with the public, receivers of telegrams are 
able to register their names and addresses free of charge, and to 
teke full advantage of the new code this should be done. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED. REPAIRED, 
Latakia-Cypruhns . June 0, 199 
Communication with Carthagena and Barran- 

uilla (Columbia) -... „Dec. 8, 1900 " 


nidad-Demerara No. 1 is T T . Aug. 27,1901 .. ee 


Trinidad-Demerara No. 9 . Nov. 1, 1904 


Dominica-Martinique .. PS un Ws S May 8,1902  .. zi 
Dominica-Guadeloupe. . RT T .. Nov. 4, 1903 .. T 
Bt. Lucia-Martinique .. .. May 8, 1902 


Guadeloupe- Martinique - s as ae d 8 
Banta Cruz de Teneriffe to Tejita de Teneriffe July 4,1902  .. sé 
Puerto Plata-Martinique  .. is i . J " 2 
Guantanamo-Mole St. Nicholas ae «s ne 
Cayenne-Pinheiro — .. .. 1. „ Aug. 13, 1902 
Bt Lucia-St. Vincent... .. .. Sept. 19, 1902 .. 
Reissi-Issa 0 ee oe & ae ee Oct. 22, 1902 


Reissi-Yemani $ T m <a e .. Oct. 22, 1902. .. ON 
Marseilles- Barcelona m e m M .. Nov. 8,1902 . November 23 

iz-Teneriffe..  ..  .. je T .. Nov. 8, 1902 oe 
Zanzibar-Mombassa oe RH mn mA .. Nov. 25, 1802 .. 
Stvebondo-Bandjermasin .. ics € .. Nov. 25, 1902 .. 

LANDLINES :— 

Route vía Hanekin on Persian terri as .. Feb. 24,1900 .. s 
Communtoation with Tientsin and Taku vía 


.. July 18, 1900 - 
.. Sept. 19, 1902 .. gs 


Communication with Maranham .. ~. 

Wireless Telegraph y.—It is announced that a wireless 
teleyraphy station on the Slaby system has been erected near Berlin, 
Which will carry ou experiments with stations to be installed at 
Calais, Stockholm, Lemberg and Venice. The cost of the proposed 
experiments will reach 200,000 marks. 

A Reuter dispatch from Kingston (Jamaica) says that the Local 
Government there is to introduce a Bill during the next session of 
the Legislative Council to grant facilities for the establishment of 
wireless telegraphy in the Colony. 

On Tuesday, the 18th inst., at a meeting of the King's College 
Engineering Society an interesting paper was read by Prof. Ernest 
Wilson on the subject of Wireless Telegraphy." Beginning with 
5 simple oscillatory circuit, Prof. Wilson showed that the use of 


electro-magnetic induction is only practicable over short distances, 


beyond which electrostatic transmission must be employed. Such 
à bystem has been in actual operation between Howth, near Dublin, 
and Holyhead. Some interesting and successful experiments were 
Performed to show these oscillatory effects, between parallel cir- 


cuits, by spark gaps and vacuum tubes, and the effect of syntony 
was also produced by adjusting the capacity of the secondary 
circuit. Coherers and magnetic detectors were next described, and 
a very delicate form of the latter was shown in actual work. This 
consists of a core of fine iron wires, embraced by a magnetising 
coil, supplied with a local reversible current, and by two other 
coils, one of which is connected to a t^lephone, the other receiving 
the Hertzian waves. The effect of these latter is to slightly change 
the magnetism of the core, producing thereby an audible sound iu 
the telephone, which is especially distinct on the unstable portion 
of the magnetic carve. The various attempts to produce tuning 
and secrecy were then touched upon, and it was shown trat owing 
to the large amount of energy required for very long-distance 
working, it is at present impossible to prevent the waves from 
affecting stations in the vicinity, and the attempt to mask the 
powerful radiations by others of less energy could be easily 
detected by suitably arranging the receiver. Prof. Wilson then 
dealt with the various uses to which wireless telegraphy can be 
applied, and its great value to navigation in signalling to ships 
from shore. Other possible fields were mentioned in which this 
system would b» invaluable, such as the control of apparatus at a 
distance (dirigible torpedoes, &c.). 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barking Town.-—December Ist. Steel and iron car shed. 
See “ Official Notices " November 14th. 


Bethnal Green.—December 4th. Wiring of Guardians’ 
Offi es. See “Official Notices" to-day. 


Brighton.—December 23rd. Tramway tracks, bonding, 
and wood paving. See “Official Notice1" to-day. 


Bristol.— December sth. 380 5-amp. d.c. open type are 
lamps. See Official Notices“ to-day. 


Bristo].— December 11th. Water-tube 
accessories. See Official Notices" November 91st. 


Buluwayo.— February 26th, 1903. Establishment and 
working of an electric tramway. See “Official Notices " Nov. 21st. 


Clacton.—December 22nd. Two economic boilers, 
piping; two 100-kw. steam dynamos, balancer and boosters; + 
switchboard; cables, &c.; accumulators; crane. See “ Official 
Notices" November 14th. 


Dewsbury. — December 11th. Two steam dynamos 
(200 and 300 Kw.) See Official Notices to-day. 


Dublin.—December 8th. The D.U.T. Co. wants tenders 
for general stores, including electrical supplies, for a year. Bee 
“ Official Notices " November 21st. 


Durban.—December 5th. (1) Complete telephone ex- 
change equipment, 7,200 lines; (2) Underground dry-core air-space 
cables for the Corporation. See ''Official Notices" November 7th. 


Durham.—December 8th. Trimdon Grange Colliery 
Co. invites tenders for 12 months' supply of various stores including 
electric light fittings. Forms of tender from the Storekeeper. 


Edmonton.—Tubing for electric light wiring. See 
* Official Notices " to-day. 


France,—January lst. The Prefectural authorities of 
the department of Calvados are inviting projects until January 1st, 
1903, for the construction and working ‘of an electric tramway, 
for the transport of passengers and goods between Trouville and 
Honfleur, a distance of about 10 miles. Particulars may be 
obtained from, and proporals are to be sent to, La Prefecture de 
Calvados, Caen. 


Harrogate.— December Gih. 4-KW. d.c. dynamo com- 
plete and switchboard. Sce Official Notices“ November 21st. 


L.C.C.— December 11th. Wiring and fittings for electric 
light and bell installations. See " Official Notices " to-day. 


Manchester.—December 3rd. 600 electricity meters. 
See Official Notices" November 21st. 


Mullingar,—December 9th. Repair and renewal of 
battery. See Offizial Notices” to-day. 


N.-E. Ry,—December 8th. Telegraph apparatus and 
stores (six months' supply). Mr. C. H. Ellis»n, Telegraph Depart- 
meat, York. Also stores including carbons, wires and cables &c. 
E. H. Clark, Stores, Gateshead. 


St. Pancras.—December ‘th. 
See Official Notices to-day. 


Salford. —December 6th. Single pilot. wire, Sce “ Offici a 
Notices " to-day 


boilers and 


‘overed testing truck. 
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Sunderland.—November 28th. Steam dynamo, three- 
phase motor-generators and transformers, and switchboards. Seo 
* Official Notices " October 17th. : 


 Swansea.— December Ist. Electric motors and starting 
switches (12 months’ supply) for the Corporation. See Official 
Notices " November 14th. 


Sydney, N. S. W. December 17th. Cables, joint boxes, 
&c. See Official Notices ” to- day. 


CLOSED. 


Adelaide,—The Electric Lighting and Traction (o., of 
Australia, has accepted the tender of Messrs. D. Bruce Peebles and 
Co., for duplicate 350-H.P. generators, with Willans engines. 


Batley.—The T.C. has awarded to Messrs. Baker, Bauer 


and Co. a contract for 240 storage cells in glaes boxes, having a 
capacity of 180 amperes for one hour, or 400 for 10 hours. 


Bridgend.—The U.D.C. bas accepted a tender of Messrs. 
Callender & Co., at £4,031. 


Durban.— Tenders for electrical machinery recently came 
before the Council as follows :— 


Dick, Kerr & Co. ee ee eo ee ee £7,978 
Davis & Spain (alt.) és -" i .. 8,614 

99 9 ee ee ee ee e 9,166 
S.A. General Electric Co. "m 2 . . 9.727 
Electric Construction Co. e s» s .. 9,758 


Siemens (C. W. Sully) is be En . . 10,316 
It was resolved to accept the lowert tender. 


Gloucester,—The electric lighting of the Provision 
Market with arc and incandescent lamps has keen eecured by 
Messrs. Parsons Bros., of that city. 


London,—The following tenders have been received by 
the London County Council for the supply of low-tension switch- 
boards for use at the tramway sub-stations at Brixton, Clapham, and 
the Elephant and Castle :— 


J. G. Statter & Co. ee e? se ee ee £1,604 9 0 
Elect:ic and Ordnance Accessories Co. (Vickers, 

Bons & Maxim), Birmingham is ex ,.. 2,248 0 0 
Allgemeine Ficktricitiits-geselischaft es .. 2,260 0 0 
Cowans, Ltd., Manchester (accepted) .. 2,810 0 0 
Arnold Kramer, London.. vss - T .. 2448 8 0 
Cox- Walkers, Ltd... ee ee ee . 0 en 2,419 0 0 
Consolidated Telephone Construction Co... . 2,500 0 0 
Kelvin & James White, Lid. P es .. 2,582 18 0 
British Westinghouse Co. d e * . 2,599 9 0 
Electric Construction Co. és 8 5 e ee 2,794 0 0 
Bertram Thomas .. oe rè a = . 2,772 0 0 
Siemens Bros. & Co. 2x a i .. 8,071 0 0 
Johnson & Phillips ne så zs ae .. 3,087 17 0 
Electrical Transmission (o. . 3,216 4 0 " 
Matber & Platt ae és -— ae ki .. 3,245 8 0 
W. J. Fryer « Co... oe bs ate s .. 3,294 5 0 

-— fd (2,710 6 6 
Edison & Swan Co. $5 Ws T oe 13.340 2 6 
: 4,108 12 0 
Ferranti, Ltd. ee z os T ae e {2'95 8 0 
British Thomson - Houston Co... : 4,311 15 0 
0 


Holland House Electrical Manufacturing Co. . 5,458 11 
Heaton & Smith, Ltd. .. ee - fy . 6044 8 0 

The successful company intends to sublet to Nalder Bros. and 
Thompson the manufacture of the instiumeats, to E. Matthews and 
Co. the preparation and enamelling of the slate panels, and to the 
British Thomsor-Houston Co. the construction of the lightning 
arrestere. 

The County Council bas accepted the tender of the Tangye Tool 
and Electric Co., amounting to £227 10s., for the supply of two 
sliding and screw-cutting lathes for the Abbey Wood drainage 
station. 


FORTHCOMING EVENTS. 


Monday, December 1st.—At 5 p.m. Royal Institution «f Great 
Britain. General monthly meeting. 
At 8 p.m. Society cf Arte. Lecture lI. on “The Future 
of Coal-Gas and Allied lllumipants," by Prof. V. B. 
Lewes. 
At 7.30 p.m. Society of Engineers Royal United 
Service Institution. Paper on “ Depreciation of Plant 
and Works under Municipsl and Company Manage- 
ment,’ by Mr. C. H. W. Biggs. 
Tuesday, December 2nd.—At 8 p.m. London Electricel Contrac- 
tors’ Association. Restaurant Frascati. Paper on 
“ Electricity as a Competitor of Uas,” by Mr. W. R. 
Rawlings. 
At 8 p.m. Institution of Civil Engineers. Paper to ba 
submitted for ditcussion: “High Speed Electrical 
Generating Plant," by T. H. Minshall. 
Wedrc.day, December 3id.—At 7.30 p.m. Iustitution of Electrical 
EngiLeers (Students' Section). Paper to be read, 
“Notes on the Construction cf Dynamc-Blectric 
Machinery,’ by Mr. J. R. Hewett. 
t 8.30 p.m. Nraday Club. Lecture at St. Ermin's 
Hotel, on Photography in Natural Ce loure, by Mr. 
S. Shepherd. 


Thursday, December 4th. At 8.30 p.m. Röntgen Society. Ordinary 
general meeting. Dr. D. Walch will communicate 
“An Observation bearing upon the Therapeutic 
Action of the Focus Tube.“ Mr. Steven Mayou, 
F. R C. S, will read a paper on X, Rays in Ophthalmic 
Work,” with lantera slides. Mr. Isenthal will show 
the Nodon electric valve for converting alternating 
into continuous currevt. 

At 8 p.m. Chemical Society meeting. 

At 8 p.m. Civil and Mechanical Engineers’ Society, 
Meeting at Caxton Hall, Westminster. Paper by 
A. E. Rogers, on Some Notes on Tunnelling,” 

At 8 pm. Institution of Electrical Engineers. Extra 
meeting at the Institution of Civil Engineers rooms. 
Mr. James Swinburne will deliver his presidential 
address. 

Friday, December 5th.—Nortbampton Institute. Prize distribu- 
tion by Lord Chancellor and annual conversazione. 

At 8 p.m. Institution of Junior Engineers, Westminster 
Palace Hotel. Paper by W. J. Tennant, on The 
Planimeter, explained simply, without Mathematics,” 


Saturday, December 6th.—At 2 p.m. Institution of Electrical 


Engineers (Students Section). Visit to the generating 
station of the Central London Railway. 


Monday, December 8th.—At 8 p.m. Society of Arts. Cantor 


Lecture I., by Prof. Vivian B. Lewes, on The Future 
of Coal-Gas and Allied Illuminante." 


Tuesday, December 9th —At 8 p.m. Institution of Electrical 
Engineers (Glasgow Section). 


Wedresday, December 10th.—At 7.30 p. m. Institution of Elec- 


trical Engineers (Birmingham Section), The Uni-. 


versity. 
Cold Storage and Ice Association (at the Institution of 
Mechanical Engineers, Storey’s Gate). Discussion on 
„Municipal Trading." 
Wednesday, December 17th.—Institution cf Electrical Engiveers. 
Annual dinner in the Grand Hal! cf the Hotel Cecil. 


NOTES. 


Test Bars for Cast-Iron A pamphlet by Robert 
Buchanan on “The False Witness of the Test Bar,” deals with the 
method of casting test bars upon castings so as to obtain fair resulta. 
The vpshot of his argument is that a test bar cast separate from the 
main casting will be stronger than one cast attached, and it is 
argued that founders have arrived less at accuracy than at good bars. 
The real way to test cast-iron is, in the writer's opinion, to cast 
standard bars and to ure these as comparisons whereby to judge 
sample bara cust with the day's cast. In this way comparisons are 
secured, and there is no question in regard to the position of one 
test bar. Two bars cast near to and far from an attached casting, 
showed 5 and 14 tons respectively breaking stress, and generally the 
more tlowly a bar is cooled, the weaker it will be. The rate of 
cooling affecta the amount of combined carbon so greatly that the 
whole subject is fraught with difficulty. Thus if a large casting 
cools slowly, its combined carbon nay separate out so completely 
as to leave very little in combination. The enormous amount of 
graphitic carbon then in the casting keeps separated the molecules 
of the iron, and the result is serious weakness, Owing to the un. 
reliable nature of test bars, and the false results they muet s0 
frequently give, Mr. Buchanan appears to favour the testing of some 
castings to destruction in order to indicate the soundness and 
strength of the r-mainder. Otherwise he would cast test bars on 
the piece itself, and not from it: that is to ray, he would make the 
test bar actually a part of the casting, so that it would need to be 
cut off. He would attach it by its sides, not by its end, and would 
thus hope to secure a fair bar. 


Energy Consumption of Electric Cars on Inter. 
urban Service.—The Street Railway Jvurnal publishes tests of 
energy cousumption on the Detroit Interurban Railway which are 
iuterestiug, as showing the enormous advantage of a clean rai. 
Such, at least, is wbat the energy consumption appears to teach. 
du on February 25th and July 24th of similar cars show a 
vllows :— 


Car 10. Car 12. 
Weight of car ih .. 33 tons. 33 tons. 
Length overall ... de wee. 3l fk 51 ft. 
Mileage of trip ... hs .. 678 67:8 
Number of stops — 43 41 
Stops per mile 065 0 60 
Time of trip dd... 3057 3°25 
Average speed—miles per hour 190 208 
Total x w.-hours Asc xw via 113 
KW.-hours per car-mile... 88 1:64 1:68 
Walt-hours per ton-n ils 496 509 


The point to which we w«u'd draw attention is the energy cou“ 
suaption of about balf a unit per 10 tons. Ordinary English prac 
tice with cars of 7 tons shows 1 unit per car-mile, or nearly (bree 
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fold the energy consumption of this interurban line. With all due 
allowance for the average run between stops of more than 14 miles, 
the consumption of energy seems small on the interurban line, and 
must, we think, be attributed to the clean rail surface. The mere 
fact of a rail being grooved or plain would not. of itself, account 
for so much difference. A clean grooved rail will show little or no 
difference from an ordinary plain rail. It is the dirt which collects 
in the groove and on the table that causes so much obstruction to 
the wheels, and the inference is that, where it can be arranged, & 
tramway or light railway should run on its own right of way, or, at 
least, off the public highway, so obviating the necessity of the 
grooved and level rail—level, that is to ray, with the road rurface. 
No raised rail can long remain dirty. Either it will be washed by 
the rain, or blown clear of dust by the wind, neither of which 
virtues can be, as a rule, found in the grooved rail of the public 
highway. 


University College, London. —We have received the 
following circular letter from the authorities of this college — 
"The policy of the Incorporation of University College in the 


University of London has met with general approval, as au im- 


portant step in the direction of establishing in London a real 
Teaching University, which shall have its own professors, labora- 
tories, buildings and equipment. 

" For the purposes of Incorporation a sum of £92,000 has already 
been subscribed. A further sum of £108,000 still remains to be 
raised in order to place the Medical School of University College on 
a proper footing, aad to transfer University College School to a more 
suitable quarter of London, aud thus to satisfy the demand that 
exists in the suburbs of London for secondary education of the first 
grade. This sum of £108,000 includes the estimated cost of a new 
site for the School of Advanced Medical Studies, which it is found 
desirable to provide in order to avoid encroaching on the ground it 
is proposed te place at the disposal of tbe University for the further 
extension of University buildings. | 

“The University and the College are both equally interested in 
speedily obtaining the money that is still required, and, in view of 
the important issues involved, it cannot be considered that the 
total eum asked for is a large one. 

“ We appeal with confidence to those who are aware of the needs 
of London in respect of University education, to assist in carrying 
out the proposed incorporation. 

“ Subecriptions should be sent addressed to Sir Richard Farrant 
(University College, London, Gower Street, W.C.), who will be glad 
to supply any information required." 


Convention of the B.E.T. Associated Compahbies.— 
In our last issue, under the heading ''Mr. Garcke and his 
Octopus,” we made a brief reference to the first annual convention 
of the 50 companies associated with the British Electric Traction 
Co., which was held at Loughborough on 18th inst. We are now 
able to give fuller particulars of the proceedings. The morning was 
devoted to the discussion of the numerous questions connected with 
tbe organisation of traftic in such a manner as to give the maximum 
satisfaction to the public whilst securing a fair return upon capital 
outlay. The meeting, which was presided over by Mr. Garcke, 
managing director of the B.E.T., was held in the Loughborough 
Town Hall Nearly 100 traffic managers, power-house engineers, 
secretaries, and other leading officials were present as representa- 
tives of an organisation which has close on 350 route-miles in 
operation, and has already carried over 110,000,000 passengers this 
year. It includes, in addition to an electrical manufacturing com- 
pany, several electric light and power supply concerns. There was 
a consensus of opinion among the managers that the universal fare 
system, which is so very general in American towns, was not gene- 
rally applicable here. Season tickets likewise were not favoured. 
After the morning meeting the Brush Co. gave a luucheon to 
the delegates in the Victoria Room, Lord Vaux or Harrowden, 
chairman of the company, presiding, the Mayor of Loughborough, 
Alderman Bumpns, the town clerk and other municipal officers 
being present. The toast ot The B. E. T. Associated Companies,” 
proposed by Lord Vaux of Harrowden, was replied to by Mr. 
Garcke, whose speech we gave in abstract last week. 
The afternoon was usefully occupied in inspecting the Falcon 
Works, where the B. E. T. tramway officials found much to interest 
them, the Brush Co. having in hand no less than 323 electric 


cars or coaches, including five complete trains for the Great 


Northern and City and two trains for the Metropolitan District. 
The visitors took rides in a car intended for use in Peterborough 
over the trial-trip line belonging to the company, and there was a 
fine display of the motors, controllers, lifeguards, and other electric 
tramway accessories. Afterwards the delegates dispersed to their 
respective scenes of activity in the United Kingdom, having had 
à very pleasant and profitable outing. 


London County Council.—At a meeting of the 
Council on Tuesday the Highways Committee reminded the 
members of the fact that in the report brought forward in October 
of last year, attention was drawn to the practice adopted by certain 
companies of charging to capital account expenditure fur directure’ 
and auditors’ fees, salaries and expenses of management, promotion 
money and interest on loans and advances. In his certificate in 
regard to the accouats, the Board of Trade auditor had reported 
that this expenditure should be transferred to revenue account, or 
to preliminary expenses account. The Board had no power of 
enforcing the requirements of its auditor, and although the Com- 
mittee had suggested to the Board that it was desirable in the 
interests of local authorities and consumers of electricity that the 


law should be amended so as to give this power, the department had 
not seen its way to adopt the suggestion. The Committee stated 
that its attention had been called to another case in which the 
undertakers bad adopted a similar course as regards their capital 
account, and it had, therefore, again brought the matter before 
the Board of Trade. 


Mr. Swinburne’s Presidential Address, — It is 
announced that the presidential address to the Institution of Elec- 
trical Engineers, the delivery of which had to be postponed from 
November 13th on account of Mr. Swinburne's illness, will be 
delivered at an extra meeting to be held in the rooms of the Insti- 
tution of Civil Engineers on Thursday, December 4th. 


British Electrical Friendly Society.—The report of 
the Central Committee of this Society to September 30th, shows 
that 28 of the associated companies have signed the Trust Deed, 
and 23 branches, with a net membership of 1,353, are now at work. 


Obituary.—Sir W. C. Roberts-Austen, the eminent 
chemist and assayer to the Royal Mint, passed away on Saturday 
last, November 22nd, at the age of 59-60 years. He had been 
assayer at the Mint since 1869, and in 1880 he was appointed to the 
Chair of Metallurgy at tbe Royal School of Mines, and held that 
position to the last. He had a prominent connection with a large 
number of scientific societies. He was one of the founders of the 
Physical Society, of which he was also a vice-president, he had 
been a F.R.S. since 1875, was a president of the Iron and Steel 
Institute, hon. general secretary of the B.A., vice-president of the 
Chemical Society and the Society of Arts. He was made a C.B. in 
1888, and was created K.C.B three years ago. 

Tbe death is announced of Mr. Reginald Barker, late of the firm 
of Mesers. Stevens & Barker, electrical engineers, who carried out 
the electric lighting installation at Maidstone. ; 


Fatal Accident.—The Leeds City Coroner held an 
inquest last week touching the death of Charles Ramsay (21) who 
was killed at the Corporation electric power station through falling 
a distance of 41 ft. while in the act of oiling a motor. Mr. John 
Burbridge, electrical engineer to the Leeds tramways, stated that 
Ramsay’s duties were to look after the motors in the matter of oil- 
ing, &c., and to trim the arc lamps at the station. On the occasion 
in question Ramsay had gone to oil the bearings of a motor and 
used the crane, which traversed the entire length of the building, 
as a platform. The crane had been taken too near the motor, and 
Ramsay was presumably reaching over to the bearing to lift tbe 
cap, when he overbalanced himself, and fell into the fan, which at 
the time was in motion. A verdict of Accidental Death” was 
returned. The jury suggested that precautions should be taken to 
prevent any one who overbalanced himself from falling as Ramsay 
bad done. It was pointed ont that it was already an instruction 
that the fan should be stopped during these oiling operations. 


Pit Boys and Ponies.— Two pit boys in a Chester-le- 
Street colliery have been fined 20s. each for administering electric 
shocks to two ponies. It was-said that the horses got into a nervous 
condition as a result of the treatment. 


Electromobiles in France.—A long-distance run was 
accomplished last week byone of the electrical motor-cars of La 
Société Electromotion. The vehicle was equipped with a battery of 
96 Phonix-type cells, and covered a distance of 150 kilometres 
(94 miles) on the road between Paris and Vernon and back, on one 
charge of the battery, at an average speed of 12 miles per hour. 


Appointments Vacant.—Leyton U.D.C. wants a shift 
engineer at £100; station superintendent wanted by Reading Elec- 
tric Supply Co. at £150 ; shift engineer at Worksop at 25s.; a chief 
engineer is required for Fulham at £400; Aberdeen Corporation has 
& osa for a test-room assistant at 308. See Official Notices 
to-day. 


Personal.—We regret to learn that Mr. Ernest 
Thompson, one of the directors of Nalder Bros. & Thompson, Ltd., has 
been ordered to take a voyage on account of his health. He left on 
Friday Inst for New Zealand, and proposes to complete his trip by 
visitiog Australia, Japan, Canada aud the United States. 

Mr. J. A. Bonathan, manager of the Oldbam District of the 
National Telephone Co., has been presented by the staff with a 
marble clock on his departure for Luton. 

Mr. J. Cunningham, of the Ediswan Co., has been appointed as 
representative of Messrs. Mather & Platt in Glasgow. 

Mr. E. E. Benham has resigned his position as district manager 
for Messrs. Macartney, McElroy & Co., Ltd., ia Maochester, and 
joined the staff of Messrs. Chas. H. Merz, of Newcastlc-on-Tyne and 
Westminster. 

Mr. A. E. Blower, late partner in the firm of Roberts & Blower, 
has dissolved partnership with Mr. Roberts, and has joined 
A. Emanuel & Sons, Ltd., of George Street, Manchester Square, W., 
and Birmingham, as one of their representatives. 

Mr. Ed. C. de Segundo has been appointed engineer and manager 
to the New Gutta-Percha Co , Ltd. 
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THE CENTRAL STATION ENGINEER. 


Mr. Gro. H. HALL, of Messrs. W. H. Allen, Son & Co.. Ltd., 
Bedford, has been appointed sub-station assistant at Walsall Elec- 
tricity Works, 

Hastings T.C. on Friday appointed Mr. RusseLL F. FERGUSON, 
borough electrical engineer at Fulham, as resident borough elec- 
trical engineer, at a salary of £300 per annum, rising by £25 a year 
to £500. He is to be allowed to have two articled pupils at one 
time. 

Tbe Tramways Committee of Preston T.C. has appointed Mr. 
WALTER H. TiTTENSOR, of Dundee, as resident electrical engineer 
in connection with the construction of the tramways for a term of 
three years at a salary of £600 per year. 


NEW COMPANIES REGISTERED. 


Bridgwater and District Electrie Supply and Traction 
Co., Ltd. (75,199).—' This company was registered on November 15th, with a 
capital of £15,000 in £1 sbares, to carry on in Bridgwater and district the 
business of an electric light and power, tramway and traction company, and of 
electrical engineers, electricians, &c. The first subscribers (each with one 
share) are: A. Peace, J.P., Penlea, near Bridgwater, merchant; J. H. Waddon, 
J.P., Northtield House, Bridgwater, merchant; H. J. Van Trump, East Street, 
Taunton, manufacturer; W. Potter, J.P., 12, The Crescent, Taunton, hosier; 
W. S. Pressland, Broad Sanctuary Chambers, Westminster, electrical engineer ; 
E. E. Smith, 6—7, St. Stephen's Street, Bristol, secretary ; and A. J. Fippard, 
Broad Sanctuary Chambers, Westminster, electrical engineer, No initial public 
ssue: the subscribers are to appoint the first directors; qualification, £100; 
remuneration as tixed by the company. 


Midgley's Electro-Therapeutical Co., Ltd. (75 133).— This 
company was registered on November 15th, with a capital of £1.0001n £1 shares, 
to acquire the benctit of an agreement between W. S. Thomson (lessor) and F. 
Murgatroyd (lessee), for a lease of an installation of the lessor's electrical ozone 
and light treatment, to provide end conduct rooms and facilities for the thera- 
peutic use of electricity, light and heat, or other remedies for diseases, to deal 
n electrical, chemical, surgical, scientific, photographic and other apparatus 
and materials, to equip hospitals and institutions, &c. The first subscribers 
each with one share) are: J. E. G. Groves, Dean's Green, Lymm, Ches., 
brewer; F. Akinger, Sparrows Nest, The Grove, Didsbury, cheinist; E. A. 
Boyer, 16, John Dalton Street, Manchester, chartered accountant; F. W. 
Gratrix, 104, Upper Moss Lane, Hulme, Manchester, clerk: F. Murgatroyd, 
Duchy Chambers, Clarence Street, Manchester, chartered accountant; C. F. 
Whitfield, 65, Princess Street, Manchester, solicitor; and E. Prestage, 65, 
Princess Street, Manchester, solicitor. No initial public issue. Registered 
without articles of association. . 


Websters, Limited. This company was registered on 
November l4th, with a capital of £2,000 in £1 shares, to take over the business 
of electrical and general engineers, platers, dynamo and motor makers, Xc., 
carried on by W. M. Storr at John's Lane, Dudley Port, Statis , as Webster, 
Michelson & Co. The subscribers (esch with one share) are :- H. W. M. 
Storr, Park Lane East, Tipton, electrical engineer; J. Godfrey, Dudley Port, 
Tipton, manager; Mrs. M. G. Storr, 29, Grange Road, Dudley; Mrs. L. M. M. J. 
Storr, Park Lane, Tipton: J. A. Scedhouse, Princes End, Tipton, brewer; A. J. 
Walker. 8, Laburnum Street. Wolverhampton, master joiner; and W. T. 
Clewes, 24, Lea Road, Wolverhampton, No initial public issue. Registered 
without articles Of association. 


Llangollen and District Electric Light and Power Co., Ltd. 


75,394).—'l'his company was registered on November llth, with a capital of 
£6,000 in £1 shares, to contract with the Urban District Council of Llangollen 
or the execution and maintenance of any works forthe purpose of supplying 
electricity under the electric light provisional crder obtained by the said 
Council, to exercise all the powers conferred by such order, and tocarry on the 
general business of an electric light ard power company. The first subscribers 
each with one share) are: E. B. Smith, Bryn Estyns, Oswestry, civil engineer; 
A. Bremner, 10, Warwick Court, W.C., electrical engineer; G. Williams, 
Glandwr, Llangollen, bank manager; E. Foulkes-Jones, Arosfa, Llangollen, 
solicitor; J. 8. Shaw, Royal Hotel, Llangollen, hotel proprietor; E. M. Parry, 
Penymaes, Llangollen, dra: er; and R. E. Roberts, Meirion House, Llangollen, 
bootmaker. Minimum cash subscription, £500, The first directors are E. B. 
Smith, A. Bremner, E. M. Parry, and E. F. Jones; qualification, 450. 


Registered office, Bridge Street, Llangollen. 


Whitchurch and Pangbourne Electric Supply Co., Ltd. 
75,400).—This company was registered on November 12th, with a capital of 
£10,000 in £5 shares, to acquire from F. J. Ferguson and other necessary parties 
(if any) a lease of Whitchurch Mill, with water-power and yard belonging 
thereto, and to carry on at Whitchurcb, Oxon, and Pangbourne, Berks., the 
business of an electric supp'y company in all its branches. The first subscri- 
bers are: F. J. Ferguson, Hillside, Whitchurch, gentleman, with 25 shares; 
A. T. Cooper, Rivernook, Reading, engineer, with 25 shares; P. O. Payze, 
Whitchurch Mill, Oxon, miller, with 25 shares; A. G. West, Walton Houre, 
Caversham, Oxon, chartered accountant, with one share; G. W. S. Harvey, 64, 
Victoria Btreet, S. W., electrical engineer, with one share; F. H. Ferguson, 


Hillside, Whitchurch, Oxon, wine merchant, with one share; and C. T. Watson, 


Priest Hill, Caversham, auctioneer, with one share. No initial public issue. 
The number of directors is not to be less than three nor more than seven; the 
first are F. J. Ferguson, A. T. Cooper, and P. O. Pavze; qualification, £100; 
remuneration as fixed by the company. Registered office, Town Hall Chambers, 
13, Belgrave Street, Reading, Berks. 


Continuous Rail Joint Co., of Great Britain, Ltd. (75.467). 
This company was registered on November 19th, with a capital of £10,000 in £1 
sbares, to acquire any inventions and rights relating to rail joints or otherwise, 
to adopt an agreement with L. P. Winby and the Continuous Rail Joint Co., of 
America, and to carry on the businers of rolling mill proprietors, steel rail makers, 
manufacturers of rolling stock, ironmasters, steel makers and converters, 
colliery proprietors, coke manufacturers, miners, smelters, mechanical engi- 
neers, ironfounders, tinplate manufacturers, electrical engineers, Xc. The first 
subscribers (each with one share) are:—I. 8. Winby, Stonehaven, Sutton, 
Surrey, civil engineer; L. P. Winby, 20, King William Street, E.C., civil engi- 
neer; T.L. Ingram, London Hospital, E., gentleman ; Miss V. Winby, Stone- 
haven, Sutton, Surrey: Miss K. A. Winby, Stonehaven, Sutton, Surrey; F. C, 
Winby, jun., Stonebaven, Button, Surrey, civil engineer; and A. K. Sterne, 22, St. 
John's Lane, E.C., clerk. No initial publicissue; the subscribers are to appoint 
the firat directors; qualification, £50. Registered office, 20, King William 


Street, E. C. 
Brazilian Mica Syndicate, Ltd. (75.428).— This company was 


registered on November 15th, with a capital of £4,000 in £1 shares, to acquire a 

roperty about 400 acres in extent, near Ban Antonio de Jepus, State of Bahia, 
Brazil, believed to contain a deposit of mica of the description commercially 
known as ‘soft silver amber’ (in demand for eleotrica! purposes), to acquire 
other properties, to promote & 1 or compsnies to develop and work the 
same, and to carry on the business of miners, metallurgists, &c. The first 
subscribers are: — W. E. Law, 5, St. ierra Road, Camden Square, N.W., 
secretary, 25 shares; W. G. Stacey, 9, Sandmere Road, Clapham, engineer, 80 


shares: H. Crawford, 82, Great St. Helens, E. C., merchant, 50 shares; W. p. 
Lapage, 69. Gordon Road, Ealing, merchant, 50 shares; J. P. W. Rowe, Bahia, 
Brazil, merchant, 168 shares; A. Russan, 46, Leadenball Street, E. ., merchant, 
50 shares; and E. Cattanach, 29, Great St. Helens, E.C., merchant, 50 shares, 
Minimum cash subscription 2,600 shares. The first directors are E. Cattanach, 
A. Russan and W. P. Lapage. Registered office, 29, Great Bt. Helens, E.C. - 


Birkenhead and Chester Tramways Co., Ltd. (75.153).— 
This company was registered on November Ith, with a capital of £5,000 in £1 
shares, to construct or acquire light rai ways a d tramways in Chester or elge- 
where, to equip, Maintain and work the same by borse, steam, electrical or 
other power, and to carry on the general business of railway and tramway 
proprietors, carriers, suppliers of electric light and power, dc. The first sub. 
scribers are:—Sir J. A. Willcox, 53, Victoria Street, Liverpool, newspaper 
proprietor, £00 shares; J. Holt, Bl, Dale Street, Liverpool, merchant, 500 
shares: E. Adam, 21. Castle Street, Edinburgh, advocate, 00 shares; C. E, 
Maples, 14, Cook Street, Liverpool, so'icitor, £00 shares; A Stanley, Knows ey, 
Prescot, M.P., 500 shares; M. F. Burrows, Newbrook. Athe ton, near Man- 
chester, volliery proprictor, 500 shares; and F. L. Lane, 5, Grosvenor Road, 
Leeds, engineer, 250 shares. No initial publie issue. The number of directors 
is not to be more than seven: the first are Bir J. A. Willcox, J. Holt, E. 
Adain, and C. E. Maples; qualification, £256; remuneration as fixed by the 
company. i 


SUPPLY STATION ACCOUNTS. 


THE electricity department of the Corporation 

Nottingham of Nottingham has made still further progress 

Corporation and again improved upon the excellent 

Electricity ^ results previously recorded. The increased 

Accounts. revenue and diminished costs per unit are 

partly due tothe addition of the traction load, 

but the management of the undertaking has always been such that 
the results were of a model character. 

With an increase in capital expenditure of just over £100,000, 

and an additional sale of a million and three-quarter units, the load 


. bas risen about 50 per cent., the revenue by over £12,000, the expendi- 


ture by a quarter of this, and the profits by half, as is shown 


below :— , 
GENERAL STATEMENT. 

1900. 1901. [nc. 
Total capital expenditure .. £216,126 £816,144* £100,018 
Number of units sold ... . . 2,312,557 4,094,897 1,782,340 
Maximum demand in kw. E 2,869 3,003 1,234 
Number of lamps connected "n — — — 
Gross revenue a say .. £32,053 £44,239 £12,186 
Gross expenditure ei . £14,133 £17,399 £3,266 
Gross profit m T .. £17,020 £26,840 £8,970 
Average price per unit sold .. ) 2322d. 9*53d. — 69d. 


* Lighting station, &c., £240,182; Traction plant, &c., £75,962. 

The receipts per unit from sale of energy have dropped by over 
2d., and consequently the low average has been reached of just over 
24d., this being one of the cheapest supplies in the country. The 
growth of the undertaking is worthy of record :— 


Fear Units Maximum Private Public No. of publie 

s generated. load, Kw. supply. lighting. lamps. 
1895 ... 183,964 255 160,090 11,564 8 
1896 ... 316,633 400 285,622 11,563 8 
1897 ... 511,935 737 468,728 11,653 9 
1898 ... 951,319 1,099 £75,743 18,931 15 
1899 ... 1,003,579 1,578 1,470,280 20,904 15 
1900 ... 2,481,168 2,369 2,280,015 32,042 68 
1901 .. 4,463.636 3,603 4,002,700 92,197 104 

REVENUE STaTEMENT. 
1900. 1901. 


Gross. Per unit. Gross Per unit. Ino. 
Sale of energy .. . £31,049 3:22d. £43,147 2˙53d. — 69d. 


Meter rente 543 ‘06d. 702 04d. — 02d. 

Bale of old material .. 2 70 Olà 913 ‘Old. ‘00d. 

Connecti f and 8 ` —' 
V 391  '04d. 177 ‘01d. —03. 


Gross revenue .. £32,053 3°33d. £44,289 259d. — 74d. 


— 


All the items in the cost sheet have been reduced, coal repre- 
senting about half the total reduction per unit. The works costs 
have fallen by over zd. from about 13d. to just over $d., and the 
total cost by nearly 4d. from almost 14d. to very nearly 1d. When 
a unit can be generated for 1d. expended in engineering and 
managerial costs the era of cheap power is Close at hand, and this 
has been attained on the comparatively small output of only 
slightly over four million units sold. 


Cost oF PRODUCTION. 


1900. 1901. 
Gross, Per unit. Grose. Per unit. Ind. 

Oo. ... .. .. .. £6,737 od. 27,842 46d. — 24d. 

r 1,136 12d. 1.712 10d. — 02d. 

ailaren ind wagi incurred 
in generation and distribn- 2,159 22d. 2,856 °17d. - 05d. 
tion, and attending public j 
lamps. 

Repairs and maini nanos ) 
of buildinga, engines, 
boilers, dynamos, &c., ane) 
street lamps. — 


Works cost .. £11,260 117d.£14041 52d. 864. 


1218 18d. 1,631 ‘Odd. — 04d. 


1 id 


~ 
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— 02d. 
— ‘05d. 


Rent, rates and ares 872 64d. 346  *09d. 
ent expenses, 


salaries of mana ing | 1767 18d 2104 13d 
engineer, secretary, c erks, , 5 ’ 0 


Ko. 
Establishment charges, 


i d printing, - é " 
Sy ees andinwurencs | 744 058d. 908  *05d. 03d. 


Otber expenses.. ve ot — SEN — E 9 


4,133 147d. £17,399 1-09d. — 45d. 


Total costa 


The profits have increased by 48,920. Ok this sum financial 
charges absorb the major portion, or £8,317, and the odd £603 have 
gone to bring the net profit up from £8,408 to £9,011. The rates 
which in 1900 received £6,000, from the department last year, had 
£500 more, while the reserve fund was credited with about the same 
amonat as in the previous year. 


Prorit StaTEMBNT. 


1900. 1901. 
Interest on loans 125 8 46,337 £9,306 
Sinking fund for repayments 3 a 3,175 8,503 
Net profit carried to credit of general rate 6,000 6,500 
n n „ » reserve fund 2,408 2,511 
Gross profit E 855 .. £17,920 E26, 840 
2K —— 


CITY NOTES. 


British Aluminium Co. 


Tur seventh ordinary general meeting of tbis company was held 


on Friday last at Winchester House, E.C., Mr. J. D. Bonner pre- 


siding. 

Mr. CREwpson having read the auditors’ report, 

The CHar&MAN moved the adoption of the directors’ report for 
the year ended December, 1901. He said that he regretted that the 
accounts did not reflect a more satisfactory position of affairs. 
Neither he nor his colleagues, Messrs. Wolfenden and Robinow, 
who were only appointed at the beginning of this year, were in 
any way responsible for the position of the company. They found 
that they had to face difficulties, and as a first step toward over- 
coming them they invited Mr. Bonner to report clearly upon the 
position. The result of this was shown in the accounts, which fairly 
reflected the position of the company. It would be obvious that 
the pruning knife had not been applied too vigorously, inasmuch as 
the item of patents and goodwill still stood at £100,000, notwith- 
standing that a sum of £30,000 had been written off. Another 
material reduction had been made in the large accumulation of 
metal which they had in stock. The reduction in the selling price 
of aluminium in England rendered it impossible for them to take 
that metal into stock at the figure at which it stood in 
the books, and in spite of that there had been a further 
writing down of nearly £21,000. Those two items along 
with others aggregating just over £50,000, had been carried to 
asuspense account. "This was not an auspicious moment to suggest 
how that account should bo dealt with, but recommendations would 
be made later. Arrangements had been effected with the debenture 
stockholders. The. circumstances of the company having been 
ascertained, the board approached the trustees and revealed the 
position to them. With their approval the modifications of the 
trust-deed outlined in the report were submitted to the debenture 
holders on 13th inst, and were duly sanctioned by them. The 
directors were hopeful that the relief thereby afforded would enable 
the fortunes of the concern to be retrieved. The development of 
the industry in this country had proceeded far more slowly tban 
was anticipated when the company was established. He was not 
prepared to admit that if other methods had been employed, and a 
different policy pursued, that idevelopment might have been 
materially hastened, but at all events since there had been certain 
changes effected in the control of the company 4s well as in its 
management aud policy, there had been a material increase in the 
sales of aluminium. This year they showed a large increase of 
nearly 40 per cent. over last year, which he thought was a very 
gratifying improvement to have effected in the course of less than 
12 months. They had every reason to hope that the improvement 
would be not only permanent but progressive, and they based that 
hope upon the knowledge that at the present time they had a larger 
amount of metal sold for forward delivery than at any previous 
period in the history of the concern, and also upon the fact that 
that improvement was not due to any great demand for metal for 
any special purposes, but was due to a growth in all the departments 
of the company's business, with the exception, perbaps, of the 
sales to steel works. That there should have been no remarkable 
improvement in the demand from steel works was remarkable, in 
view of the indispntable advantages to be gained by them from the 
utilisation of aluminium, and of the large sales effected by the 
other producing companies to similar works on the Continent and 
in America. The relations of this company with the other pro- 
dacers bad enabled them to ascertain how large those sales were in 
comparison with their own for a similar purpose. Taking France 
48 gn example, the sales to steel works in that country reached the 
11 figure of 400 tons per annum, and although the steel industry 
in this country was far more important, the output being several 


- would be. 


times greater, the sales of this company did not approximate to 
anything like that figure. Many English steel works were being 
remodelled upon American lines, and possibly at the same time a 
greater disposition would be shown to utilise the advantages and 
economies in manufacture which modern science had rendered pos 
sible. Their experience had been that, when once they did prevail 
upon a steel works to use aluminium, they almost invariably con- 
tinued to draw regular supplies from the company. Whilst the 
sales this year would be so much greater than last year, it was 
doubtful whether, under their arrangements with tbe other pro- 
ducers, they would be able to retain for themselves the full advan- 
tage thereof. At all events, they would be able to retain a very 
considerable proportion, aud that was important, having regard 
to the very large amount of metal which they had in stock 
This year, for the first time in the bistory of the company, 
there had been a reduction effected in the quantity of that 
stock, owing to the sales of metal having exceeded pro- 
duction and purchases. This process of reduction would be 
accelerated by their securing the full proportion of the aluminium 
business which belonged to them throughout the world at the time 
when the agreement was arrived at with their fellow-producers. That 
agreement had not secured tothem that proportion as was intended 
it should do, and directly that fact came to the knowledge of the 
board they took the necessary steps to effect a rectification of the 
anomaly. The company was so clearly entitled to that proportion 
that the directors hoped confidently that it would be afforded to 
them when the joint committee met next month at Neuhausen. 
Powerful interests who had invested large sums of money in the 
company were closely watching the course of events, and they were 
not disposed to fold their bands and see this company the victim 
of injustice. They were precluded from manufacturing alaminium 
in the protected markets, but the other producers were not under 
any euch restriction, and if they determined to follow such a course 
it might be that before long this company would benefit by increased 
outlay being afforded for bauxite. The carbide matter was so 
unsatisfactory tbat they would discontinue the manufacture of it 
when the current contract expired next spring, unless they could 
make arrangemepts in the meantime which would lead to it 
becoming more remunerative, without involving any consider- 
able outlay upon their part for new plant. In that event, 
unfortunately, much of the plant which tbey had specially provided 
for carbide manufacture would become useless for the purposes of 
the company. Negotiations were at present in progress, but 
it was too early as yet to say what the outcome 
They were not in a position to carry on 
the business on philanthropic principles, and if they could not 
make money out of carbide, they should at all events have tbis 
consolation, that they would be able to concentrate all their energy 
and resources upon the development of the aluminium industry. 
That was a task sufficiently great to occupy them for a considerable 
time, and after all, they must not overlook the fact that the induetry 
was only in its infancy at present. There was every indication that 
the metal had a great future before it, and if they devoted them- 
gelves whole-heartedly to the aluminium business, there was every 
prospect that in the course of a few years—despite the restrictions 
under which they might have to carry on business for a time—they 
would be able to achieve for the company some such success as had 
already been achieved by aluminium producers in Germany, America, 
and even in France. He moved the adoption of the report. 

Mr. WoLFENDEN seconded the motion. 

A number of questions were put by shareholders. One speaker 
asked why Mr. Ristori resigned, but the CHAIRMAN discreetly said 
“J cannot tell you what was in Mr. Ristori’s mind.” The same 


- shareholder thought that the company had becn a one-man company, 


and that the brake had not been put on him sufficiently; if the | 
men on the board had been business men, these things ought to 
have been found out sooner. He felt inclined to suggest that some 
sort of inquiry be made on the part of the shareholders. 

* Replying to questions, the CHAIRMAN said that £20,000 was paid 
for the patents. The promoters of the company took £100,000 in 
ordinary shares for establishing the business, but there had been no 
dividend paid on those shares. He was sorry that the accounts 
were issued so late this year; it was due to the exhaustive examina- 
tion of the affairs by an independent accountant. The purchase of 
the French bauxite mines had been made and paid for. The bauxite 
in their Irish mines was inferior, owing to the quantaty of silicium 
it contained, and this made it more expensive to manufacture 
aluminium. That was why they had to obtain control of the French 
mines. The last issue of 6 per cent. preference shares was made to 
effect that purchase. 

The motion was adopted with one dissentient. 

The directors, as mentioned in our last issue, were re-elected, and 
the meeting closed with a cordial vote of thanks to the chairman, 
the proposer making appreciative remarks regarding the masterly 
way in which Mr. Bonner had grasped the company’s affairs. 


City of Birmingham Tramways Co. 


THE holders of the 4 per cent. first mortgage debentures met on 24th 
inst. a& Winchester House to consider a resolution sanctioning and 
approving the appointment, in the place of Mr. James Ross, of Sir 
Charles Rivers Wilson asa trustee. There was not a quorum present, 
80 the meeting had to be adjourned fora week, but Sir C. Rivers 
Wilson availed himself of the opportunity to make a few remarks 
with reference to certain mis-statements which had appeared recently 
in the Birmingham local newspapers. He wished to state most dis- 
tinctly that the initiation of the agitation against the Birmingham 
Tramways Bill lay in no way with the British Electric Traction Co, 
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They bad nothing to do with the initiation or with the progress of 
the agitation. Another mis-statement which had been persistently 
circulated in the local Presa was to the effect that the B. E. T. Co. 
was under American control. He wished to state emphatically that 
there was absolutely no American element in the origin, backing, or 
direction of the company, and the American bolding in the company 
was insignificant compared with the total capital. 


The Amazon Telegraph Co. 


TRE directors’ report for the year ending June 30th, 1902, to be 


pee at the meeting on Tuesday, December 2nd, at the offices, 
reads: 


The grose revenue amonnted to £47,118 16s. 5d., and the total exnenses to 
£47,422 48. 10d., leaving a loss on ‘he year’s working, apart from interest on 
Jeans and debentures, £808 9s. fd. Tha traffic receipts and subsidy from the 
Federal Government amounted to £97,113 2s. lld., as compared with £87,405 
16s. Id. last year. Up to the end of March there was a considerable increase 
in the receipts, but a very serious interrnption of working—lasting nine weeks 
took place between Para and Guruna, causing an estimated Joss of revenne 
amounting to 43.060. After charging £6.F02 4s. 81. for interest and expenses re 
loan, and £9,195 for debentrre interest and sinking fund, there is a debit 
halance of £16,005 14s. 1d., which, added to the debit balance of £69,178 1s. 4d. 
brought forward from the last account. leaves £85,178 15s. 5d. to he carried 
forward. The new repairing steamer, Vikina (II., referred to in the laat report, 
was despatched to the Amazon early in Abril. The total cost af this ship up to 
the time of her arrival at Para was £46,368 10s. 11d. She has proved to be 
economical in working, and enables tbe repairr to be made with much 
greater despatch than was formerly the ease. The old Viking was subse- 
quently sold, and the proceeds will be dealt with in next year’s accounts. 
The lend lines have been in operation during the vear, but the enst of main- 
tenarce is proving to be far more expensive than was anticipated: absorbing 
£7,937 5s. lid. The subsidy due under the concession from the Manaos 
Government for the venar, and the balance from the previous year. £1,899 
Ss. 4d., amounting in all to £11,899 Ae. 4d., remains unpaid. Every effort has 
heen made to obtain this amount, without avail, and its non-payment haa 
seriously crippled the finances of the company. The board determined to 
anpoint a genera! manager and envineer to be resident on the Amazon, and in 
May last Mr. E. Stallibrase proceeded to Brazil in that capacity. The arrange- 
ment for the loan of £181,250 on the security of £150,000 preference debentures 
was completed, and the debentures outstanding amounting to £75,000 were 
surrendered, but were subsequently deposited as collateral security for further 
advances. Owing to the inability of the company to pav the debenture interest 
a meeting of the debenture holders was beld on June 18th last. when a resolu- 
tion was passed to further nostpone the payment of interest and suspend the 
rinking fund unti! June 80th, 1904. Mr. D. H. Goodsall has retired from the 
board. The retiring director is Mr. G. Keith, and he offers bimself for re- 
election. The anditors, Messrs. Welton, Jones & Co., retire and offer them- 
gelves for re-election. 


Fleetwood Electrie Light and Power Syndicate. 


Tux report for the year ending December 31st, 1901, states that the 
balance-sheet shows a satisfactory return on the revenue account, 
and the directors hope that the next balance-sheet will show a 
profit. The number of private consumers at the end of tbe year 
was 100, and the number had steadily increased during the present 
year to 154. The directors regret that they have been unable to 
carry out the proposal to raise fresh debenture capital. The 
directors regret being unable through pressure of duties in London 
to arrange for the annual meeting to be held in Fleetwood this year, 
but they hope to call a meeting at Fleetwood early next year, and 
present a balance-sheet to the shareholders for the year ending 
December 31st, 1902. Mr. James G. Lorraine has resigned his 
position as a director, and Mr. John G. Seed died suddenly soon 
after the last annual meeting. 

The manager’s report states that the number of lamps 
connected in July, 1901, was 5,975; in July, 1902, 7,009; 
and in October, 1902, 8,246. During the summer the plant 
at the generating station had been overhauled, and several 
improvements effected. A satisfactory installation had recently 
been put in the Catholic Church. Several new buildings 
are to be supplied during the next few months, including the new 
Board School, Post Office and other public buildings, the estimated 
number of lamps required being £780. ‘Capital expenditure to the 
amount of £2,572 is urgently required. 

The annual meeting was held in London on the 24th inst. 


Stock Exchange Notices.—Application has been made 
to the Committee to allow the following recorities to be quoted in 
the “ Official List“: - Bournemouth and Poole Electricity Supply 
Co., Ltd.—7,500 6 per cent. cumulated second preference sbares of 
£10 each, fully paid, Nos. 15,001 to 22,500. The Committee has 
appointed Wednesday, December 3rd, a special settling day in 
Bromley (Kent) Electric Light and Power Co., Ltd.—£50,000 
44 per cent. first debenture stock, and has ordered same to be 
officially quoted. 


STOCKS AND SHARES. 


Wednesday Evening. 


Manxmrs in the Stock Exchange are as variable as the weather, 
and it is more than usually bazardous to predict the course of prices 
even between the early morn ard dewy eve. It seems fairly 
obvious that no advance can well be anticipated in the gilt-edged 
departmente until the New Year is with us, which means, of course, 
that for the nest five weeks, or £0, the general trend will be down- 
wards, since lack of support, attended byſabsence of business, knows 
only one direction. Consols are lagain: below 93, their, monthly 


gettlement at the end of this week bringing in fresh sellers who 
have tired of their stock, while the increasing stringency of the 
money market is regarded atkance, especially by those who are 
superstitious enough to be guided by the tradition that Christmas in 
the Stock Exchange is very frequently accompanied by falling 
rices. d : | 
ú Nor do the electrical departments escape from the prevailing air 
of dulness that reigns in most sections of the House. The little 
railway market maintains its quotations fairly well, and as regards 
Electricity Supply shares, there are only a trio of insignificant declines 
to chronicle. But the Industrial and the Telegraph sections are 
both weak, the want of buying orders making itself heavily felt in 
the Eastern group, while several of the home manufacturing shares 
exhibit losses in price. 

The confidence which stockholders in the Eastern Extension and 
the Eastern Telegraph Co.'s appeared to feel in the face of the new 
Pacific competition has proved to be bat temporary, and this week 
„Chinas show the comparatively sharp drop of 10s., making in 
rather more than a week.. Of course, the fact that the recently- 
issued report was somewhat disappointing, has no little to do with 
this result, in sympathy with which Eastern Telegraph Ordinary ia 
marked down a point. The prior securities of both undertakings 
remain unchanged. In the Atlantic division, Anglo-American 
Deferred slid back } the other day, in spite of the bullish talk now 
passing in the market, which eredits Anglo “A” with a small divi- 
dend to be announced in January. For 1901 it will be remembered 
that the stock received 2a. per cent., since which doubts were 
suffered to arise as to whether the company could even pay its foll 
Preferred dividend for the current twelvemonth. Direct West 
India Debentures have recovered the point they lost last week, but 
the duller feeling in this market has produced a decline of 58. in 
both classes of Globe Telegraph and Trust shares. Asa good invest- 
ment, returning a very fair rate of interest, Globe Preference may 
again be brought to the attention of the capitalist, be he large or 
small. ] 

British Electric Traction Ordinary are down another 5s 
for the same reasons as were advanced last week. The Pre- 
ference shares remain at £12 middle, and have not yet advanced to 
the 17 which a surely satirical printer made us quote them in our 
last Stock Exchange notes. Buenos Ayres and Belgrano Ordinary 
changed hands at 18 on Tuesday, and Cape Electrics have been 
bought at 2,4. Whether the purchaser was an enthusiastic Liberal 
Unionist who shall say ? However, the shares look cheap even at 
their present price. London United Tramways 4 per cent. Deben- 
ture shows a tendency to ease off, and can now be bought at about 
1063, while North Metropolitan 34 per cent. Debentures are better 
at 93. It is stated that the South London tramways are to be 
finished in time for the coming festive season, and proprietors of 
City and South London Railway stock will soon be watching their 
company's traffie returns with unusual interest. 

City Ordinary stock has declined a trifle for the reasons just men- 
tioned. Moreover, the weekly figures will now go against those of 
the Islington extension traffics, which began to be published this 


time a year ago, and consequently the capital takings of the past few 


months may not be kept up. The company is seeking fresh powers 
for getting to Euston, but, as is well kaown, there are many people 
who think the directors should be content to concentrate their 
energies upon that part of the line already open, without sighing yet 
awhile for fresh fields to conquer. Still, the board can point to the 
success of the Islington extension as justification of its forward 
policy. Great Northern and City Preferred shares stick at £9 
middle, and there still seems to be a small doubt as to whether the 
Drayton Park portion of the line will be opened first, or whether 
the completion of the scheme will be allowed to delay this badly- 
needed relief to the overcrowded suburban traffic of the Gres 
Northern and North London Railways. All three Central London 
issues are down 1 per cent. 

Changes in the electricity supply section are bounded on the north 
by smallrises in City of London 5 per cent. Debentures and Chelsea 
43 per cent. Debentures; on the south by a decline in Metropolitan 
First Debenture, City Second Debenture stocks, and St. James's 
shares. The latter have fallen 10a., and are now the same price as 
Notting Hill Electrics. A small seller is quite sufficient to lower 
prices in this market, which has again fallen upon quiet days 
Edmundson's new Preference are quoted at a rather nominal 
premium of à per share, but no free dealings are likely to tale 
place until after the allotment has been made. Meanwhile te 
new issue exercises no effect upon the prices of the existing sbares. 

Callender's have followed up their last week's drop o! lor 
shedding a similar amount the other day, which reduces the pris 
to 14}, or 50s. below that of Henleys. The market ascribes the fll 
to sales by those who have to face losses in the speculative 
quarters of the House. National Telephone stock is again 4 
harder on the. quiet successes which are falling to the company. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


RET 
Ur | TELEGRAPH AND TELEPHONE COMPANIES. 
RS . Stock ; Business done 
Present 11 Closing Closing 
NAME. or Dividends for the last week ended 
Issne E Share, three years. 575 „ pte e Nov. 26th, 
t e H ) U 1902. 

i belt acd ses TEE "€— E " NONE ees 8 
| "i 2. ig ent. 
8 67,100 African Direct Telegraph, 4 % Debs. - vi 100 je $n ee 98 —102 94 — 102 one ee i 
dt 25,000 Amazon Telegraph E 's shares, Nos. 1 to 25,000 7 E sx 10 5 : — 4} 8 — 4 

ic 119, 7008 Do. do. 5 1,250 Red. e is ES 100 ee ; 70 — 80 'lo — 80 he: 

— 788,840 | Anglo-American Telegraph  . "Et oe » .. | Stock | 73/6 930% | 61s 49 — 5 49 — 52 191 
E 3,105,580 | Do. do. do. 6% Pre. .. we) Stock | 6 * 6% | 6% 98 — 90 93 — 96 94: 

m 3,105,580 | Do. do. do. Deferred cee ss s. s. | Stock 1 78. 58. % 2s 84— 9 ' 34— 8 818 

ane 44,000 | Chili Telephone, Nos. 1 to 44,000 .. 5 4% | 595, | 5% 4 — 44 4 — 4h m T 

T 13,899,900$ | Commercial Cable . .. | $100 8% | 8% | 8% | 178 —188 178 —188 ; 
* 1.841.200 Do. do. Sterling 500 year 4 * Deb. Stock Red. .. Stock » ; 94 — 96 94 — 
16,000 | Cube Telegraph .. : n| 19 7% | 44% | 4% 5— 6 6 — 
11301 - oa rio Pret. T ahs vs Me 855 sr e 10 on RE ; pm 2 — 3 
reot Spanish Telegrap - " si " 5 4 4% 4% 
6,000 Do. do. 10 % Cum. Pref. vx "T es - 5 Es i . 7— 8 7— 8 
60,7102 | Direct United States Cable. 20 84% | 33% | 8196 104— 11 1 11 
96,800 | Direct West India Cable, 4496 Reg. Deb., within Nos. 1 to 1, 200, Red. 100 2. m 99 —102 100 —108 T da 
4,000,000 | Eastern Telegraph, Ord. Stock Stock | 7% | 7% | 7% | 124 —129 123 —128 125 123 
1657705 Do. 4% Mart: ni A NE o 7 7 10 107 10 —107 1084 e 
900,000 | Eastern Erionin, eee NE a ah I^ T% | 7% T% 11j-- 124 11i— 11} 15 
820,000! Do. 4 % Deb. Stock Stock e i 107 —110 107 —110 1111 | nu 
900,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 3, 000, red. 1909 100 5705 x ex 99 —102 99 —102 1 
200, 0001 Do. do. 4% Reg. Mort. Debe: (Mauritius Sub) 1 to 8,000 25 m E 99 —102 99 — 102 '$ ET zT 
180,227 | Globe Telegraph and Trust : 10 51%, | 539, | 54% 9)— 10 94— 9j 970 9.5 
180,042 Do. do. 6% Pref. ch eee, 0 5 p 134— 13: 13 — 133 Ju& | 19i 
150,000 | Great Northern Telegraph, of Copenhagen : 10 124%, 15 15 27 — 28 27 — 23 2 ay 
70,000 ! Halifax and Bermudas Cable, 44 % 1st Mort. ie i wi 1100 > 100 --108 100 — 103 
17,000 i e Telegraph " 25 100% | 1095 | 10 % 89 — 43 89 — 43 
100,000: | London Platino-Brazilian Telegraph, 6 % Debs. m es .. | 100 P as Gu 101 —105 101 —105 
72,680 | Montevideo Telephone, Ltd., Ord. Nos. 1 to 72,680 Kr! £4 1 24%, 4 js i- à xd I-— 
86,492 Do. do. 5 % Pret., Nos, 1 to 86,492 NC: 1 5% T P 1 xd i 1 
1,983,983 | National Telephone, Pref. Stock  .. Je ..| 100 5 5 % b 96 92 — 94 92 — 94 615 
1,966,667 | Do. do. Def, Stock |... se ss 100 5: 60 | 6ixad | 61 — 63 62 — 64 62 61 
15,000 Do. do. 6% Cum. Ist Prem. 10 6% | 6% | 6% 124— 1 12 12 
15,000 Do. do. 6 Cum. 2nd Pref. . .. 1010 6% | 6% | 656 114— 12 114— 12 
950,000 | Do. do. 5% Non-cum. 3rd. Pref., 1 to 250,000 A E b 5% | 595 | 5% 4 4dá&— 58 6 
2,000, 00ũ | Do. do. 34 Deb. Stock Red... 5o OTT | Steck | 84% | 84% | 84% 95 — 98 95 — 98 53 
600,000 Deb. Stock Red. Bo ..] 100 di 4% | 4% | 101 —105 101 —105 
171,604 | Oriental Telephone = Elec. Nos. 1 to 171,504, fully paid " 1 5% | 6% | 6% 1 
100, 000 1 Pacific and European Tel., 4 % Guar. ~ Debs. 1 to oi a .. | 100 i " - 99 —102 99 —102 
11,839 Reuters Bi A. s 8 5% | 5% | 5% 7 64— 7 
3308 | Submarine Cables Trust . >, ‘da whee ee .. | Cert. d "s 110 —120 110 —120 
68,000 | United Biver Plate Telephone, Vu | Maine» iui. wish cn vee a 5 1% | 7% | 7% 5. — 4 51 
Noe ae 6 zs ae vs 44— 5 4 5 


40,000 5 % Cum. Pref. 
179,9472 do. 5 % Debs. .. .. | Stock 35 bs js : 
609 | West African Telegraph, Shares 85 " 3 M 9— 4 8— 4 

30,008 | West Coast of A meriah, aoe: 1 to 90,000 and 53,001 to 58,008 . 2 a . zs ~- is ns 
150,000! Debs., 1 to 1,500 guar. by Braz. Bub. Tel. 100 “a Es e 98 —101 98 —101 " i 
267, Western Telegraph, Lid, Ne 1 to 207, m 7 96 1% 7 96 114— 12 114— 12 12 114 
75,0004 Debs. 2nd series, 1906 Va a ..| 100 và 2. = 102 —106 102 —105 | 
400, do. 44 Deb. Stock Red. ie Se ks = ja A " 
88,921 | West India and Panama Telegraph . - 83 10 8% 4% T 1 — Is — Me T vx 
v: n Do do do A % Cum. Ist Pref, M M a Ys a UN — 5) 5A 
U 0 O. O. i uni e . ae oe oe ee ee ee E 
80,0001 Do. do. do. 6 % Debs., Nos. 1 to 1, 800 .. | 100 , 100 109 100 —109 i xx 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


300.0001 Bon ue e BS Int Mort, Deb. Stock Rel. ee ir ee Ss BOSE QI": | 15 — 80 M P 
» o. gt Mo 2 " Es i ex is ee e i = > as 
100,000 | British Electric Traction - n a y 10 8 96 9% 9% 121— 123 121— 121 124 125 
100,000 | Do. do. 6 % Cum. Pref, i. 4e]. 0 2: à 14— 121 lii— 121 124 118 
600,000! Do. do. 5 % Perpetual Debenture Btock bs .. | Stock ag ke, rd 123 —126 128 —126 125 1241 
100000 British Insulated | Wire 935 NOE we ux : 20% 56% | 10 % 74— A | 7 : - * 
, ; um. Pre D on d zu M 2 
50,000 Do. do. 44% 1st Mort. Deb. Red.. "E ae T 100 UN e ae 108 —106 108 —106 
50,000 € Browett, ee & Co. (1899), Ord. iss si $5 $5 £l ws 8 % 94 13s. to 158 12/6 to 13/6 
60,000 | Do. 6 % Cum. Prei. i m - £1 ici 6 7 T 16/6 to 178 16/6 to 178. 
105,781 | Brush Electrical e R Orda 1 to 106, 731 . E 6 T 2 53% 5 Nil , è | 1 
150,000 Do. do. er "cum. 6 % Pref... T ee 2 6% | 6% 3% 1— 1 | 1— 1 
125,000! Do. do. T . 100 —108 100 —108 
125, 0001 Do. 44 % Perp. 2nd Deb. Stock .. a | Stock P M .. | 98 — 98 | 91 — 99 
85,000 | Callender's Cable Construction pias ; Se we 5 15% 115% 2% : 14—15 | 14 — 15 15 
40,000 po ae do. 5% Cum. Pref 33 85 ea V 8 a 61 54— 6 6 513 
90,0001 do. 300 Ist Mort. Deb. Stock Red. | Stock; .. ju 109 —118 109 —118 1061 A. 
1,800,014 Central T 128840 Hallway. Ord. 8 ck . Stock | 1% 106 —109 106 —109 ii 
494,098 do. 495 Pref. Stock. VU Stock "- 4 106 —109 106 —109 
494,908 Do. do. Det. do. .. P es a .. | Stock PE , 4% 106 —109 106 —109 2 " 
1,830,000 | City and South London Railway ih vs i i 55 .. | Stock o 1196 2 & 76 — 77 75 — 76 77 15 
85,000 Crompton: » Co., jr es Ree i i5 M Of 40 8 7496 | 8 74 | 241— 8 22— 8 213 27 
st Mo g. De 0 „an = zs 
99,261 | Edison & Swan United Elec. "Light, “A” shares, £8 paid, 1 to 99, = 5 6 $ | % "TE 
17,189 Do. do. 4 A " shares, 01—017,189 . . 5 6 2496 ee 1 1 
844,028 Do. do. 4% Deb. Stock Red. 100 Wu "qno ze. - 74 — 78 74 — 78 
100,000; Do. do. 5% 2nd Deb. Stock Proves Certs. ‘all pd. 100 ap s$ be 77 — 82 77 — 82 
112,100 | Electric Construction, 1 to 112,100  .. i 2 6% 6% | 6% 1 2 1 2 
81,900 Do. do. 1 Cum. Pref., 1 to 81, 390 ds ijs 2 T is ar 2 23 2 23 
182,500! Po. do. Perp. 1st Mort. Deb. Stock TD f Stock .. a | 99—102 | 99—102 E 
$5000 | General Electric Co. ag ) 5 % Cum. Pref. p Bas. nds 10 S. . 5% | 5% 10— 10 10 — 103 107. 
,000 | Do. do. 3 Mort, Deb. .. eoe oro ae | Stock 5 | d | 99 —197 | nc x 
85000 | Henley's (W. T.) Telegraph orks, Ord. ..  .. ee ee | — 1 17 
85,000 Do. 1 Pref. 2 $^ 5 44°% 43% | $a d | — Bl— 1 i 
48,050 Do. 43 Mort. Deb. Stock .. Stock «. | 109 —118 109 —113 h 
90,000 | India- Rubber, Gutta-Percha & Telegraph Works 10 10% 10 | 201— 214 203— 214 213 
300,000; Do. do. do. 4 ds ist Mort. Deb. 100 DEN 100 —108 100 —109 .. 
tLiverpool Overhead | Railway, Ord. . 10 82% 8% 14% 44 8— 5 69 — 68 
10, 000 Do. Pref. £10 paid ba ee 8 " 10 5% | .. | 1 i 9i— 104 . 
7,500 | Parker (Thomas), LU Ora., Nos. 110590 2. «v cp] od qo l1 E 144— 1 | M 154 
sRosling & Fynn 6 % Cum. Pref. : . a os ..l £l .. | 6 = 2 — 19/0 to 20/0 M l 
37,850 | Telegraph Copak ni Pon and Maintenance... 12 14% 1% 20 % 87 — 40 i 37 — 40 994 ' 
150,000: Do. Deb. Bds., Nos. ‘I to 1,500 Red. 1909 10 a 2: 102 —106 102 —105 Ni ’ 
540,000 | Waterloo & City Railway, Ord. Stock ate 1 8% 8% 8% | 93 — 96 93 — 96 96 : 


v 


+ Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 
$ From Bradford Sbare List. q From Mancuseter E Bhare List. 
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LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Consolidated Telephone ea and Maintenance, -x · | Didhem, Ashton; and Hyde Electric 5 . bona 19—14. 
Jı 10—11, i 


National Electric Free Wiring, }— 
Bank rate of discount 4 per cent. (October 2nd, 1902). 
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SHARE LIST OF ELECTRICAL R (continued).— 


| Stock 


ELECTRICITY SUPPLY COMPANIES, 


| m Cl Cl B 
CH osing osing usiness done 
: ae | NARIK: or Dividends for the Quotations Quotations week ended 
„Share. last three years. Nov. 19th. Nov. 26th. Nov. 26th, 1902. 
i : 1899. 1900. 1901. i Highest. Lowest. 
100.000 Blackheath and Greenwich Tret, Fd eteie bight. Ord... pi | 1 |! Eu e. i T | 2 | 4— 3 l à- d : 
100,000. , Do, Lodet Deb, stock, Prov, Certs. 100 E M 10—11 110.413 . 
20.000L..— Hrompton A hen-ingteg bett Licht Supa Ord. Tto 20:000 | 5 | 6 * oy BY 104— 105 101— 103 : 
9 | ca Do. db. 7 Cum, Pref. | 5 E 2 T ; * 10i-. 101 10$ — 10 | x 
DU, "hari Cress und Strand Eecteénstis Supply m es oe 5 „ 9% 9 9 e 9 9— # L 
"0,000 Po, thea, ido, d 4 ! 5 Cmn. Pref, | 5 | d i ? i z = | ij T i 54 — T 54— m ^ É | 
40,000 ' Po, do. City Undeatahimes " E, Cum. Pref, : 5 t - 17— oa ij - 34 "EM 
954,000 Do, dis, i Miceli, sro kun. 100 | See 105 107 105 107 1060 
11. 10 c Chelsea Elh ep ieit Sipps, Nen. M 2 6 DAG, 4%, 5»À— 6 55 65 . . 
150.0000 | Do, sive eh ek Weal, l Stock | F h 10 —112 110 113 bo . 
50.505 City of London FEiceti e boschi. Cle. 10.67] 110, a95. | 10 | 4 v 0 * | bx i 10 -- 1t 10 — 11 * 
10.000) D». Ho aan. Ph du Ete LOI ; ied | 10 6 „. 6 ao e qo B- H 13 — H x^ Wn us 
400, 0007 | Do, "rua Piele ork E ET all: paid s b. ne v | 123 128 | 124 --129 ex | 
HOO i De. dps 1% h Te Steel. Prov, Certs all pid .. (| 100 an aed | M 104 - 107 103 — 106 104 
40,000. County of Lon auus Vus hides duieetrio Lasdntmoa, Ord. 1. 40.000. . | 10 4'5 14 * 4%, | S- 9 ! 1 9l c ; ., 
20,000 Po. dai. da. 6 „lere, 40,00- - 60,000, 10 | 6 9, 6% ha 115 125 114 = 12i 124 : 
400 0001 bo. deu ' Pe, Sick, Prey. Ce TN cal] penn Red | s i " ] 10% 112 109 —n2 d | t 
.) Edmunds Bleee Coanporatien, Ord. Shares - ; xd | 5 6% 7 7% E 0 — Oh 6 — 6i di | t 
30,000 Do, di, 64 p eh a. $ | 4 | 6 — 6j 6 — 6i | 01 e 
110,000 | Do. TIEN s det Mert. Deb, Stock | 100 s "NEM MNT 107 —110 107 —110 1024 l S 
21. Kensington Rarnizutsbante [acie . Ord. Py fe 5 11 'X, 12 94 10 * 10 — 11 10 — 11 "d 
OOO | bos 6 is uo. 4, De entire Stock Sy | Stock E : | . 101 —1014 101 — 101 ve E 
110,000 ,  ondon EEA sui pls Corporation. l, poite l, uy ET 3 b. | TE Le 21 lj— 9j i . 
19.810 De. ib do, , Pref 5 i - | M i ds pt 43— 54 ; | : 
QDSO OO Do. ido, do. 1 let re Deb. Steck Red Stock x 1 E 96 Sm 99 96 D 99 N i exe 
100,000. | Metre polita Electric sepply. Tt EX 5 10 5% : 6% | 615, 153— 163 152— 162 165 4151 
220.01 Do, do: So qot A Deb. stock JUN e| 5 110 —115 109 —114 noi ' no 
2 0001 D do. x Moat. p b. Stock Red wa Stock | | "EM MET a9 —102 99 —102 1004 = 
10.8% | Notting Hall Eleetin Tee re i l 10 TTT 14 — 15 11 „ 
40.000 St. tes card Pabi ved ee Bisht, ord, ; es "E 8 5 111 | 14k, 142 143 — 151 l4 — 15 lig 143 
20,000 Do., du, day „ Pref, 20,081 to 40,080 5 7 U 7 75 | sl- 9 8 — 94 * 5 
120.0001. | T T des uic, Deb, Stock Red 100 /s | 00. 98 —101 | 98—101 > eoo 
12.000. | Smithtteld Markets este Supple, Od... -—- "E e Agh 14— 2} 1ij- 24 TEC 
DOON | Do. des 1, Deh, | 100 | EE Be M) — 90 H)—90 te 
65,000. South Londen fecti Subs. Ord, Eh | 5 oe | i. 3 — 3} 3 — 3$ MEE k 
WOOD Urban Electrice Suppo, tns, e. 1j ; 5 - | T 35 - 4h 34— d 95 | 3j 
M. R) l Da. Seco QU un, lue, Ed ol. 5 : sz c "m | Ja zx E 34 — ii l 44 s oe 
110,000 Westminster Elecite Sape. Ore, " . a 5 13 b | 1045 1045, | 11 — 12 11 — 12 1170 i ni 
28.]J41 Do. TN Soh € nor, Pref, ! 5 | | 2 | L4 6- — 64 6 — 6 ee — 


monet to dpgendnievs liar s. 


; Unless otherwise stated all shares 


are » fully y paid. 


MARKET | QUOTATIONS, Wednesday, November : 25th. 


This week. 


CHEMICALS. «c. 


Last week. Ine. or Dec. 


METALS, &c. — ( 


Copper Sheet 

11 ED Rod . 

€ T (Elec trolytici Bars 

¢ 33 35 Sheets 

e LET 1 Rod à 
e E v H.C. W ire 
f Ebonite Rod : 

f T Sheet 


n German Silver W ire 

h Gutta-perceha fine. - 

h Yridin-vubber, Para fine .. 

i Iron, Charcoal Sheets : 
» Pis (Cleveland war rants) 
Forgings, according to size 
„ o Berap, henv y i 
„ Wire, galv anised No. 8 .. 


g Lead, English Ingot 
a 


( um Sheet ; 

m Manganin Wire No. 28 

n Mercury : 

d Mica (n original cases) small . 
da, $5 » medium 
d T large 

p Phosphor Bronze, plain castings 
p ys rolled bars & rods 
p T „ Strip& sheet 
o Platinum 
p Sileinin Bronze Wire 

i Stee., Magnet, ace'd’y todese’ p n 


1 „ 35 in bars 

g in, Block 

) 4, Foil .. E a 
n . Wire, Nos. 1 to 16 .. 


p White Anti-frietion Metals— 
"White Ant" brand 


j Yarns, 2 10s Grey Cotton, on sp "ls 
j „ 6 lea. F lax . 

j „ 3 plx 10 lbs. Russian 

Jj i 10 lbs. Russian, single .. 
j „ NU Us. Jute rove 

k Zine, Sh'ti Vieille Montagne bnd. ) 


India-Rubber, G.P. and Teleg. Works 


Messrs. 


a Acid, Hvdrochlorie per ext, n n! 

a „ Narie - ; pe eS G ras d 

„ Oxalte.. te f OO per cw! 1 8 Se 

a „ Sulphuric ; o pepan at RG 

a Amimortiac, sal o. PEL LX E 42 

a Ammonia, Mnre ic vfl 2. per toth tent 10 pas 10 

a i4 zx .. pear beh . 0 bo) 

a Bleaching pilot -— 2 . pee ben EID t1 10 

a Bisulphide of Carbon .. .. pet den vno 815 

a Borax.. : i E m peor tent eq 113 

a Bensole i0 "m ios veo oW ura 7 die 

a " n 0 0 Vale Se i perl FE ^6 

a Copper Sulphate .. ace 22 0 pea Tea ep £19 

a lead, Nitrate E X £a ee hes T et 121 

ay White Suvar i „„ per tn tal £M c 

a „ Peroxide v 95 sae Shee dunt 927 10 127 10 

u Methylated Spirit .. i os ivl 26 20 

a Nuphthau, Solvent foe at 1% C. pe d at 7 65 

a Potash. Pichromate, in eashs o. per Ps Bi. «d. 

a 35 Canstie 75 SU Lus. e perde CH 124 

a dis n As .. pria eun t 

a Shellac is "EE TOR as - ran 

a Sulphate of Magnesia i. . pee ten 1 10 ci 10 

a Sulphur, Sunne Flowers ee peer den MI thf 

“ T recovered Xa Lo OI sa 10 ga qu 

a us Lanta. ih 4à ss potus Los 15 

a Soda. Caustic tu te TOO e period) pio bo £10 15 

4 „ Crest = ; peor fed 1 . t3 

a „ Hichremate, e edes. "Eu sw 2d. 

b Alnminium Ingots. in ten lots... por ten MEL F- 

b zi Wire, in ton lots pror ten 822 1221 

b She 915 ee tom bots perten slay 1191 

p Babbitt’ 4 metal inen per ter 40 % L140 £10 to L120 

c Brass trated metal 2 'to 12% bes: porth, E. ^41. 

c „ Tube br e My . mo ub x ls 81 l, 

€ 33 (alid drawn. E por Vhs ; d. t 4d. 

„ Wire. hasis.. " i4 peri EUM Tm l. 

e Copper Tubes divazedy ex. BREE Ms ae ol. 

c „ eie dris sy. peu xx Ji. 

a Copper Bars (best se lechal .. pd eH Uta 107 
[; Moss Ye. (5, Pear X 1 5. f 

The British Muri Cos LEL 
Quot: tions, aL S Bellon A ets. Quotations 


supplied by „ Messrs. I', M assi A atro 


e Messis, breite irtek spatha Css 


teccipts for 
| the week. 
Week : 


TIL Supplied "li 
| J 


Messrs, 
Messrs. 
Messrs, 


James & Shakspear 
Edward Till & Co. 
Bolling & Lowe. 

Walter H. Hindley & Co., Ltd. 


e. Co., Ltd. 


TRAFFIC RECEIPTS. 


Total to date, 


Miles 
open. 


Clee ending Ina. or (mmi, Ino. or This Last 
SENI Sn dur dee.“ year. year. 
: r „ „ ue EC 
Blackburn Corp. Trys. Nagar ae ee 28.77 4 Bean 17 i 17 
Blackpool and Klee £w ood MET d E — > 13,83 — 203 P 25 
Bristol Trys. & Car. (Co. n 21 4.661906 114 Es — lo 8 
British Elec. rac, .:: s | DET ^ 
Barnshv . e iM t ei Wc MT 129 5 5 
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ELECTRICAL LEGISLATION IN 
SWITZERLAND. 


A NEW law relating to electrical undertakings for the supply of 
light and heavy currents has been passed by the Swiss Federal 
Council, and is on the point of being brought into operation, as no 
objections bad been raised to the measure by the expiration of the 
last day of the period during which opposition could be offered to 
tte proposals, which aim at securing uniform regulations in regard 
to the industry. The law pravides, in the first place, for the transfer 
to the Federal Council of the superintendence of all light or weak 
current installations which are situated on or utilise public ground 
or railway land, or which, in consequence of the proximity of mains 
carrying heavy currente, might lead to interruptions in working or 
be the cause of damage, and this supervision aleo applies to heavy 
current enterprises. It is proposed to introduce regulations 
governing the establishment and maintenance of installations of 
both kinds, the construction of electric railways, the laying of mains 
parallel with others, and the crossings of mains, and to fix per- 
miesible pressures for use in connection with works prcducing strong 
currents. 

The measure defines a light-current installation as one in which, 
under normal conditions, the current cannot be dangerous to persons 
or things. This is, of course, not a physical definition, but it should 
be mentioned that there does not yet exist in Switzerland a law 
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relating to electrical units. Nevertheless, a Bill is already in 
course of preparation which proposes to introduce and legalise the 
definitions which were settled by the International Electrical Con- 
gress held at Chicago. The new law also contains clauses referring 
to the expropriation of electrical works, regulations concerning 
liability in cases of injury to persons or damages caused by the 
working of a private or public light or heavy current installation, 
and penalties for instances of wilful damage to such works or 
damage brought about by negligence. It is further provided that 
anyone found guilty of illegally appropriating electrical power will 
be liable to a fine not exceeding £120, or imprisonment up to as 
long as one yeur, together with the imposition of a fine. 

The Federal Council has appointed a Committee composed of 
seven experts for the purpose of examining and reporting upon the 
regulations to be issued by the former respecting the erection and 


maintenance of electrical installations, and by this means the 


official measure will be brought into harmony with the present con- 


dition of the electrical engineering industry. The work of super- 


vising the carrying out of the regulations has been assigned partly 
to the State Telegraph department, partly to the State Railway 
department, and partly to an inspectorate for heavy current works, 
including machinery. Asa provisional arrangement it is proposed 
that the inspectorate shall be in the hands of the Swiss Electro- 
technical Society, which will receive a subsidy from the Federal 
Council for the performance of the duties. This proposal is 
analogous to that of the inspection of steam boilers, which is 
exercised by the inspectorate of the Society of Swiss Boiler-owners. 
The existing law of 1889, relating tu the construction of telegraph 
and telephone lines, is superseded by the new measure, which also 
Provides for the introduction of the metallic circuit for the tele- 
phone eervice at an estimated cost of £1,000,000. 

The Swiss Electro-technical Society, upon which a portion of the 

vernment work is to devolve, already pessesses an inspectorate 


. Which waa established in 1897 for the purpose of ascertaining that 


the safety precautions adopted in 1896 for the construction and 
working of heavy current mains were actually being carried into 
effect. This society, whose annual assembly has just been held at 


. Bt. Gall, has now decided to extend the scope of the inspectorate 


by the establishment of a testing department for conductors and 
insulating material, in order that the recent deterioration in quality 
may be severely checked, whilst on a future occasion it 18 intended 
to found a standardising laboratory for electrical apparatus and 
measnring instruments. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


NOTES ON THE TESTING OF TRAMWAY MOTORS, AND 
AN INVESTIGATION INTO THEIR CHARACTERISTIC 
PROPERTIES. 


By MicHaEL B. FIELD, Member, A. M. Inst. C. E. 
(Paper read at Glasgow, May 13th, 1902.) 


(Continued from page 878.) 


This diagram, then, gives us very full information. We see, for 
example, we shall have 50 amperes per motor circulating, provided 
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the car is travelling 17 miles per hour on first notch, or nearly 13 
on the secon. , or 64 on third notch, or 2? on fourth notch, and 
80 on, and for no other speeds. We see, further, that the retarding 
force for each of these speeds with the corresponding notch is 
1,600 lbs.; that on greasy rails this would cause skidding of the 
wheels, but on a good wet rail ample adhesion would be obtained. 
Lastly, the same diagram gives us the retardation in miles per hour 
per second corresponding to the above retarding force on auy up or 
down grade between 0 and 10 per cent. 

We have, then, with 50 amperes on the first notch, speed = 17 
miles per hour, and a negative acceleration of 2:6 miles per hour per 
second on the level, or 2 miles per hour per second on a 3 per cent. 
down grade. Similarly for 35 amperes, if we follow the 35-ampere 
ordinate till we meet the current curve, then horizontally to the 


right till we cut the" line and drop vertically downwards on to 


the speed scale, we arrive at 13-4 miles per hour. Then travelling 
to the left after meeting the current curvetill we cut the retarding 
force curve, then vertically again on to the "level grade" line, and 
again horizontally on to the vertical negative acceleration axis, we 
get from 35 amperes a value of 1°65. The mean retardation 
between 50 and 35 amperes, is, therefore, 2:12 on the level, and the 
change of velocity 3°6 miles per hour. We may still continue 
graphically to tind the time-interval required and space traversed. 
Refer to fig. 16. Mark off op the vertical scale the mean negative 
acceleration 2:12 and the change of velocity, 3:6 miles per hour. 
Join the former point with the point denoting one second on the 
time scale and draw & parallel] through 3:6, when we find the time- 
interval 1:7 seconds. Now mark off on the lower vertical scale the 
mean velocity during the interval, . e., mean of 17 and 134, or 152 
miles per hour. This, it will be seen, corresponds to 223 ft. per 
second. Hence join this point with the point on the time scale 
denoting 1 second, and draw parallel through 177 seconds, giving 


a 
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the result of 38 ft. as the distance traversed during the interval in 
question. We should then take, say, 28 amperes, and, proceeding 
as before, find the new time-interval, and other values correspond- 
ing to the range 35—28 amperes, and so on, constructing the various 
curves as we go. 


The writer personally prefers not to make use of tig.l6 at all, 


but to plot current, time, and velocity as determined from fig. 15 on 
a separate sheet and obtain the space-curve by integrating the 
velocity-time curve, 

The acceleration diagram is somewhat different, see fig. 17. 
Horizontally “total amperes” and acceleration scales are con- 
structed with a speed scale (not reversed) to the right as before, 
volts and tractive effort being plotted vertically. The ampere-volt 
characteristic for 10 miles per hour is then drawn in (dotted). 
This is first doubled in the vertical and then in the horizontal direc- 
tion, two new curves marked total volt ampere and “total 
ampere—volt characteristic” being obtained. With 500 volts as 


‘the radiating point straight lines are drawn denoting the total CR 
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drop in the circuit for the different values of the resistance on the 
various notches, the volt-drop being measured vertically downwards 
from the horizontal passing through 600 volte. Measuring from the 
zero line upwards we get back to E.M.F., or 500 — CR. The 
upper characteristic gives the volts for two motors iu series (with 
the same current C) if running 8t 10 miles per hour, hence by draw- 
ing parallels on to the speed axis we obtain the true speed at which 
the car is running. 

Anexample will make this clear. Total current is 50 amperes. 
Controller on B, i.e., second series notch. Resistance = 502. Fol- 
lowing the ordinate for 50 amperes vertically till it cuts the n; line, 
we find the length intercepted between the horizontal zero axis 
and Rz, or back E.M F. = 249 volts, the CR drop being 251, viz., 
the portion intercepted between the B, line and the horizontal 
drawn through 500 volts. Following the same ordinate upwards to 
the dotted curve we see that 50 amperes give a back E.M.F. of 
580 volts, hence two motors in series give 1,160 volts (i e., the point 
on the upper characteristic). 1,160 volts on the vertical axis, on 
the right-hand side of diagram, is therefore joined with 10 miles 
per hour on the speed scale, and a parallel drawn through 249 volta, 
giving an actual speed of 2°15 miles per hour. When working with 
tbe parallel notches we use the lower characteristic, since for any 
value of total current the amperes per motor are only half, and the 


" + e » s 


voltage for any current on this curve is the same as for half the 
current measured on the dotted curve. 

Accelerations, time intervals, and distance traversed are found 
exactly in same way as in the braking diagram. We have here, 
therefore, all information available for building up the whole 
acceleration diagram and computing the current consumption. 

Figs. 18 and 19 show the actual time current, and time-speed 
curves, for the various controller notches, for motor P: - 

1. When braking on the level. 

2. When braking on 4'5 per cent. down grade, 

3. When accelerating on level: 

4. When accelerating on 4'5 per cent. up grade. 

They have all been calculated on the time-interval method above 
described, and on the assumption that no slipping occurs. 

These curves enable us to formulate any p e whatever 
during the braking or accelerating periods on the given grades. 
We can, in fact, fit the various curves together in any way we like, 
and determine the current consumption, and time-speed curves for 
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rapid accelerations or gradual accelerations. We have only to 
remember that the initial speed on any one notch must be the final 
speed on the preyious notch, and to postulate the length of time- 
interval to be allowed on each notch, in order to pick out the right 
portion of the current and speed-curves. Figs. 20 and 21 illustrate 
this, and need no further explanation. " f 

These considerations are, of course, of the greatest importance 
when dealing with heavy, quick-service railways for city trafic 
with frequent stops, such as tube railways, &c. 

American engineers, moreover (especially those who eell cat 
wattmeters) claim that with ordinary tramways variations amounting 
to from 20 to 30 per cent. in the total energy required by different 
motormen, to drive the same car over the same roate under the 
same conditions, are not uncommon. (See Note 4.) 

Of course bad habits on the part of the motormen, such a8 apply- 
ing the brakes before the current has been completely cut off, not 
cutting off the current soon enough before a recognised stopping 
place, and thus failing to get any benefit from the kinetic energy in 


the car, or starting the car with the brakes partly on, &., may. 


largely account for these discrepancies. Every motorman is 


posed to have sufficient common senee to attend to these points V5, " 
over and above that, considerable waste may occur owing W6- 
Table XI. give one an idea of tt: 


too gradual acceleration. 
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extent of this. We see that on the level the current consump- 
tion, as worked out from a combination diagram such as fig. 
91, may be at, least 13 per cent. higher when accelerating gradually 
than when the acceleration is moderately rapid. On the up grade 
the difference indicated by Table XII. is 18 per cent. In each 
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case the eame distance is passed through, and practically the same 
final velocities are reached, so that the comparisons are as fair as 
can be. 

It is needless to point out that a lengthened period of acceleration 
really implies running for a greater length of time on the resistance 
notches, which is manifestly inefficient. 


(To be continued, ) 


THE DESIGN OF CONTINUOUS CURRENT DYNAMOS. 
By Henry A. Mavor, Chairman of the Glasgow Local Section. 
(Paper read at Glasgow, November 11th, 1902.) 


FoLLOWING up the paper on this subject read by the present author 
at the International Engineering Congress, Glasgow, 1901, there are 
some points to which he proposes to give further clucidation. As 
in the case of the former paper, it is not proposed to enunciate any 
new theories, or to discuss the bases of dynamo design. The 
present investigation has to do rather with the application to prac- 
tical design of the results of the calculations and experiments of 
others. The generally accepted constants and formula may be by 
this means subjected to such criticism as to lead to modification of 
generally accepted vicws, and therefore such an investigation is not 
without its uses. 

Referring back to the Congress paper, the author there suggested 
that the essential part of the dynamo is the region occupied by the 
armature conductors in the magnetic field, and suggested the name 
" Active Belt" for this region, which is bounded by the peripheral 
surface of the armature, the surface of tbe core at the bottom of 
the slote, and the ends of the core. He pointed out that an exami- 
nation of the dynamo in terms of the energy generated ia this 
active beit shows that machines of widely varying size, output, and 
speed, give a remarkably constant value in watts generated per cubic 
centimetre of active belt at unit velocity in unit field. 

In an interesting paper read before the British Association in 
Belfast this year by Prof. Silvanus Thompson, the professor gives 
the results of calculations on a large number of machines considered 
from this point of view, and confirms the value given in the Con- 
gress paper referred to. This value is often exceeded, but the state- 
ment originally made that 5 ergs per second per cubic centimetre at 
unit velocity in unit fleld may be counted upon as a safe load, is 
fully confirmed. The application of this method of study to 
machines of smaller sizes bas shown that this value must be 
subjected to considerable modification, the reason being that in the 
"maler machines the losses in the armature are relatively more 
Important than in the larger sizes. 

On machines of 24 in. diameter and upwards it appears that the 
output may safely be given in watts per revolution, that is to say, 
that a given carcase will give an output directly, or nearly 
directly, proportional to the speed of rotation of tbe armature. 
In modern designs of large machines it is not difficult to determine 
this output, both with regard to the commutating conditions and to 
the temperature of the armature. 

The design of the smaller machines, for which the market is very 
rapidly increasing, is not less worthy of close sttention, and it would 
appear, judging from the machines now on the market, that this 


part of the subject has not yet received the attention which it 
deserves. A very interesting series of articles at present appearing 
in the journal Traction and Transmission, by Mr. Henry M. Hobart, 
is dealing somewhat fully with this subject, and should be read by 
all interested in dynamo design. 

In this connection it is interesting to note, asa forecast of the 
probable development in this country, that in America the year's 
census of work, according to the American Electrical World, is 
9,182 continuous current machines of 428,601 H.P., giving an average 
of only 35 kw. per machine for the year 1900. 

Confining, as before, our attention to the armature, the points 
requiring consideration in the design of the machine arise primarily 
from the commutating conditions, and from the limit of temperature 
rise imposed. The commutating conditions on small machines can 
fairly safely be dealt with on the lines indicated in the Congress 
paper, and it will be found that this part of the question is much 
more easily solved than the other. 'The temperature rise in the 
armature is taken to be due to the following expenditures of energy 
on the material of the armature:—(1) Hysteresis in the core; (2) 
eddy currents in the core; (3) hysteresis in the teeth ; (4) eddy 
currents in the teeth; (5) eddy currents in the winding; (6) C*R 
losses in tbe winding. These are all losses which may be 
expressed in watts, to be deducted from the effective watts of the 
machine. 

The subject of hysteresis aud eddy currents has been discussed 
with great fulness in various treatises on magnetism and on dynamo 
design, and it is not proposed here to enter into any discussion on 
these subjects, but to assume relations between those losses and the 
induction, periodicity, and weight. It is quite certain that the 
constants deduced from the study of these phenomena in the past 
must be subjected to some considerable modification, and the story 
is not yet told of all that takes place in a piece of iron under 
changing magnetisation, and in a copper conductor in a changing 
magnetic field, but the constants now in general use have proved 
sufficiently near the truth to warrant their being used for our pre- 
sent purpose, and we may therefore follow to a logical conclusion 
the assumptions involved in those constants, reserving to ourselves 
the right to retrace our steps and amend our constants when they 
prove inconsistent with the results of experience. We are just as 
much warranted in doing this as we are in accepting the tests of 
tensile strength of steel and cast-iron, and to all appearance the 


- electrical data are even more reliable tban the physical data to 


which we have referred. 

It is customary to treat hysteresis and eddy currents in the core 
and the hysteresis in the teeth as being proportional to the 
periodicity, or the rate of change of magnetisation in that core, that 
is to say, to the speed. Eddy currents in the teeth are usually 
taken to be proportional to the square of the speed. The eddy 
currents in the winding are assumed to be negligible in machines in 
which the winding is embedded in slots and tunnels, and to be also 
of comparatively small importance on smooth cored machines where 
the conductors are well laminated. 

These losses appear as heat, producing a rise of temperature in 
the armature. The cooling effect of the circulating air round the 
moving armature tends to dissipate the heat, and a point is found 
when the heat production in the armature is balanced by the radia- 
tion from it, and the temperature becomes approximately constant. 
It is customary to specify this constant temperature at something 
between 70° and 90° F. above the temperature of the surround- 
ing air. 

‘On small machines this is an exceedingly uncertain standard, 
because it is difficult to ascertain what is the temperature of the 
armature. It is difficult even to ascertain what is the temperature 
of the surrounding air. There is a further difticulty that a very 
insignificant variation in the condition or distribution of the 
material in a small machine very materially modifies the tempera- 
ture risc. As, however, no more satisfactory standard of comparison 
has been generally adopted, we shall also assume, for the purpose 
of the argument, that it is practicable to forecast the temperature 
rise of the machine, and to measure it when it occurs. For prac- 
tical purposes, speaking generally, there is no very great difficulty 
in doing so. The exceptions which frequently arise are usually due 
to ascertainable abnormalities. 

Assuming for the present tbat the proper constants have been 
ascertuined for determining each of the losses, we may symbolise 
them by 

= An = Hysteresis and eddics in the core in watts. 
A}; n = Hysteresis in the teeth in watts. 
Ag] 2? = Eddies in the teeth in watts. 
Ani = Watts lost in the winding. 


The radiation of heat from the armature is taken as proportional 
to the square root of the speed. 

The constants are determined for any given rise of temperature 
by experiment. The expression for the total lost watts radiated by 


the armature takes the form a, v n, and the copper loss is ascer- 
tained by deducting the iron Jorses from the value a, V n. Thus 


A, vn — Aj» — An % — 4111 n? = Alille 


That the text of the paper be not unduly defaced by formulæ, 
they are relegated to an appendix, which gives constants and for- 
mulæ— (1) For tbe determination of core and tooth losses. (2) 
Radiation from the surface of the core. (3) The watts generated 
by the machine, its output and efliciency. 

The total watts generated in the winding of a dynamo, or 
absorbed in the winding of a motor armature, are directly pro- 
portional to the square root of the watts lost in the winding, the 
square root of total cross sectional area of the copper, the volume of 
the core, the induction in the air space, and to the rate of revolution 
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and inversely proportional to the square root of the length of each 
turn of the winding. Thus 


Venn X FOR n . . M X n 
92 Xx 5 7˙44 
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W = 


S3e Appendix III. 

This formula for total watts symbolises the fact that the total 
output of the armature varies as the square root of the loss in the 
winding and directly as the speed. Now, if the loss in the winding 
be relatively small, the output will, for practical purposes, vary 
directly with the speed. "This is the case in large machioes. la 
small armatures, on the other band, the winding loss is relatively 
large, and it is worth while to look for the conditions which give 
maximum output. 

This can with a little labour be done for any machine by a 
simple graphic method. 

Plotting the valves of v n, n and nd, multiplied by the relative 
constants, to scale we get a diagram for any armature giving the 
value of Aim (fig. B. Again plotting values of w and 7 we get a 
diagram of the form shown in fig. ^. 


TOTAL WATTS 


The form of this curve is interesting. It shows that there is for 
every machine a maximum poesible output for a given rise of tem- 
perature, and that this maximum is at a definite speed of rotation. 
The position of this curve and of its maximum may be varied by 
several means. 

For low speed, the total watts and the efliciency are greater with 
a deep slot and high inductions. 

For high speed, the total watts and the efliciency are greater with 
a sballow slot and low inductions. 

The ratio between the iron and the copper can be adjusted to 
suit the conditions of work to which the motor is likely to be sub- 
jected. If, for example, it bas to be run constantly with a varying 
load on outside supply paid for by meter, it is evident that the 
iron losses should be kept low and the copper losses higb, whereas 
if the machine is to run at fall load, it should be designed to give 
the output under the most favourable conditions of combined iron 
and copper losses. Attention to this point results in a very con- 
siderable saving in cost of working. 


(To be continued.) 
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WIRELESS TELEGRAPHY IN FRANCE. 


ee S 


By E. GUARINI. 


In 1890 Mr. Edward Branly, Professor at tbe Catholic Institute of 
Paris, discovered a special instance of & property previously men- 
tioned by Hughes and Calzecchi Onesti, viz., that an imperfect 
contact (the microphone in Hughes’ ease, and metal filings in 
Calzecchi Onesti's) becomes conductive when a sufficient difference 


Fic. 1. 


of potential is applied to its terminals. Hughes had rendered his 


microphone conductive by the production at a distance of extra 
currente; Calzecchi Onesti had rendered his filings conductive by 


introducing them into the secondary circuit of a Ruhmkorff coil 
Branly discovered that a  rudio-conductor (coherer) becomes 
conductive when a spark is produced at a distance, particularly 
when an oscillating spark is produced or Hertzian waves (which 
are, however, not indispensable, and, perhaps, not even the best for 
realising wireless telegraphy at a great distance). The forms of 
coherer employed by Mr. Branly are shown in fige. 1 and 2. 

Since the announcement of Sr. Marconi's first experiments, re- 
rearches and experiments in wireless telegraphy bave multiplied in 
France like branches of a tree growing from the same trupk. 
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In 1898 M. Ducretet made some experiments over Paris, between 
the Pantheon and the Eiffel Tower, a distance of 4 km. (it was 
observed that the Eiffel Tower station worked well as a receiying 
station, but did not act.at all as a transmitting station), and also 
between the Pantheon aud the Ducretet station in the Rue Claude- 
Bernard. 

The altitudes of the two stations were very different, and the 
waves received followed the outline, according to M. Ducretet, of 
the Pantheon. In April, 1899, Ducretet made fresh experiments 
between the Sacré-Crrur, tho Pantheon and the church in the Rue 
Tolbiac (Paris), a distance of 7 km. On April 19th, 1899, some 
experiments were made over the fortress of Bicétre, between 
Villejuif (outside Paris) and the station in the Rue Claude-Bernard, 
a distance of 54 km. 

All these experiments of M. Duoretet's, although they were 
carried out with very powerful apparatus and comparatively high 
antenne, were considered, especially at the time they were per 
formed, of very great importance, since they were made on land 
and in a city such a3 Paris. 

In September, 1899, the naval lieutenant M. Tissot made, with 
the Ducretet apparatus of the 1899 type, some experiments between 
the lighthouse at Trézien (a point in Corsica) and the lighthouse at 
Stiff (Ushant) at a distance of 32 km., and afterwards between the 
lighthouse at Stiff and that on the island of Vierge, at a distance 
of 42 km. 

M. Ducretet used, in the course of his experiments, many different 
kinds of apparatus, which, for the most part, he patented in his own 
name, or jointly with M. Popoff. One of the first types of recelver 
is that shown in fig. 3, in which a condenser is introduced into 
the connection to earth. The transmitter is of a similar type; it 
also has a condenser introduced into the connection to earth. 


Ducretet used the arrangement shown in fig. 4, which is an arrange: | 


ment with à coherer having two chambers of filings. 
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The arrangement shown in fig. 5, consisting of transformers 
with coherer having one or two chambers, was patented and 
experimented upon by Ducretet, but the writer doubts very 
much whether he obtained much success from them, and his opinion 
would seem to be confirmed by the fact that M. Ducretet appears to 
have subsequently abandoned them. 

Lately M. Ducretet seems to have kept to a telephone 
arrangement (fig. 6) which he patented in January, 1900, jointly 
with M. Popoff. A variation of it consists in introducing the tele- 
phone into the secondary of an induction coil. Those arrangeme 
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were described by the writer in bis Belgian patent of June 24th. 
1899, and reproduced in one of bis pamphlets, which was sent to 


Fria. 8. 


Fia. 9. 


Popoff and Ducretet, and acknowledged by the latter in his letter 
dated July 28th, 1899. The types of ordinary coherers used by 
Ducretet are shown in figs. 7 aud 8. 

M. Ducretet has also constructed a coherer capable of being 
regenerated and regulated (fig. 9) of the Blondeltype, with a reserve 
chamber of filings, and recently (see notice September— October, 
1901), he has adopted the antenna shown in fig. 10, which he calls his 
own, but which is the same as the one used in th^ writer's Brussels 
— Mechlin — Antwerp experiments (December, 1900, to March, 
1901), described by the journals of the time, and in several reviews, 

rticularly the ErgcTRICAL Review (May 24th, June 7th and 28th, 
July 12th, 1901). M. Ducretet found the employment of this antenna 
very advantageous, which confirms tbe writer's opinion of it. 

M. Octave Rochefort bas also interested himself for some time 
past in wireless telegraphy. He confines himself to the ordinary 
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type of apparatus, i.e., with oscillator and coherer connected on 
one side with the earth and on the other with the antenna. How- 
ever, each part bas been studied with special attention and with 
every care, with a view to solidity, and above all, duration. 


The Rochefort transmitter (fig. 11) is characterised by the em- 


ployment of the Rochefort rotary interrupter and more especially 
of the Rochefort unipolar transformer, in which the whole of the 
pressure is on the side of the pole connected with the antenna. This 
transformer can be connected to earth (on the side on which the 
pressure is zero) without the spark losing, either in length or power. 

At the receiving end (fig. 12), M. Rochefort uses his special 
coherer (which is often constituted of magnetic filings and the 
sensitiveness of which is regulated by a magnet), the automatic 
Morse of the French Government type, andaresistance in tbe circuit 
of the coherer to regulate the sensitiveness of the relay. The relay 
used by M. Rochefort, which bas been particularly successful in 
the various stations with which he bas fitted-up the vessels of the 
French navy, is the Claude relay, with movable dial, constructed 
by the Société Industrielle des Téléphones, Paris (fig. 13). l 

At present there are 24 complete Rochefort stations at the dis- 
posal of the French navy, amongst which we will mention those in- 
stalled on the following ships :—The Bouvet, the Latouche- Tréville, 
the Pothuau, the Du Chayla, the Charles- Martel, the St. Louis, the 
Cassard, the d'Entrecasteaux, the Formidable, tbe d'Assas, and lastly, 
the Masséma, which, under the direction of the lieutenant of the 
Jéhenne, succeeded in communicating to the greatest distances (more 
than 125 km.). 

M. Rochefort has also installed a station for submarine defence, 
and a station at each of the semaphores at Ushant, St. Mathieu and 
Parc - au- Duc; two stations between the castles of Seebarn and 
Kreizenstein in regular use and utilised for the experiments of the 
. Commissions of the Austrian Army and Navy; two stations for 
military telegraphy, used for Captain Ferrié’s long-distance 
experiments, and stations for the Spanish trans- Atlantic Company, 
and the Argentine Republic, in the Congo (Magne Mission). 

The writer bas several times had occasion to experiment with the 
Rochefort apparatus, and on each occasion has been compelled to 
admire their stability and reliability. Before leaving this subject, 
one of the most interesting among the discoveries made byıM. Roche- 
fort may be mentioned. He stated recently before the. Académie 
des Sciences tbat any coherer could be made auto-decohering by 
causing a current of some milli-amperes to pass through it. The 
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have tried this experiment with a Rochefort coherer introduced into 
the circuit of a battery and a milli-ampere meter. When the coherer 
had been once influenced he sent into it a current of n milli- 
amperes (the numbzr depends on the resistance introduced into the 
circuit and, to a certain extent, on the intensity of the wave and 
the difference of potential applied to the terminale of the coherer). 
Under the influence of the succeeding waves, the needle- oscillates 
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between values greater or less than n, returning to n or about n, as 
soon as the waves have ceased. This statement of M. Rochefort’s is 
of very great importance, especially in the case of telephonic 
receivers, since the coherer constituted of filings has always 
seemed, whatever may be said, more sensitive than the carbon or 
even the metal-carbon coherer. 


(To be continued.) 


A STUDY OF ELECTRICAL DEVELOPMENTS. 
By VALENTINE RYAN. 


(Concluded from page 819.) 


ARMATURE shops differ in many respects from all other 
electrical workshops. Machine tools and big castings, or 
even benches, occupy room in the othershops. In the arma- 
ture shops the tools are conspicuous by their absence. It is 


surprising to count the number of hands in a machine shop,. 


and compare them with the number in the smaller armature 
shop close by. At present armature winders are envied by 
the other mechanics. They are better paid, while their work 
requires far less skill and care. This is plainly proved by 
the short time armature winders spend at the work before 
they are paid standard wages. Besides, an armature 
winder’s equipment consists of simply :— 

1. A wedge. 4. A soldering iron. 

2. A mallet. 9. A small chisel. 

3. A pair of scissors, 6. A pair of pliers. 


The first three belong to the armature proper, the last three 
more to the commutator. There are also some appliances to 
which he has access, but they are small indeed compared 
to those which a fitter or brass finisher is required to mani- 
pulate. At the same time it must be admitted that the 
armature winder turns his fingers to far more account than 
any mechanic does. In this respect he resembles more 
those engaged in textile trades. Even admitting this, an 
excessive amount of manual labour is entailed in armature 
work. At present, taking all the essential points into con- 
sideration, and looking back over the various stages of 
the developments which this work has successively gone 
througb, one must admit that this is what should be 
expected. Yet the time is approaching when a radical 
change must come about. At present matters are un- 
settled. But all wire is made to standard sizes, and it 
has been found in practice seldom if ever necessary to depart 
from these standards, though they are used in a sense that it 
was not possible to foresee when they were established. Again, 
the insulation on the wires has been standardised without 
any difficulty. In the armatures themselves the dimensions 
of the slots do not admit of much variation. It is 
not convenient to work with one less than } in. wide, while 
there are well-founded objections to using one wider. The 
number of coils on the armature are controlled by many con- 
ditions. The weight of copper on it is a fanction of the 
output required, as the volume of a cylinder is in a steam 
engine. Again, wire owes its existence to being pulled 
through a series of dies in a wire-drawing mill. Metal rods 
about 3-in. diameter are obtained from the rolling mills, 
and gradually drawn out to the required diameter, so that 
wire is more dependent upon machinery than the same 
material would be if it were used in any other form. This 
renders the wire decidedly more uniform in ite structure 
and shape than it could otherwise be obtained. 

Again, a former-wound coil consists of a length of wire 
arranged in a desired shape. To wind it requires a certain 
series of movements, each at a certain fixed position and 
time. ‘The shape of each turn is controlled by the former, 
and slightly changed by the turns that preceded it. A coil 
might be wound by an experienced man, as well in the 
dark as in the day-light. These points are mentioned to 


emphasise the fact that the winding of such a coil is a repe- 


tition of a cycle of movements, An automatic screw machine 
performs a more complicated cycle with complete success. 
Thus approaching the matter in an abstract manner, all 
appears feasible. The winding of armature coils might 
thus be argued to necessitate little that could not be accom- 


plished by a suitable machine; or more than this, it is an 
operation that seems peculiarly adapted to being carried 
out by such. There are objections to handling cotton- 
covered wire by any mechanical contrivance, and this fact has 
so far disarmed all ingenuity. But cotton-covered wire is 
by no means the most fragile material handled effectively 
by machinery. Even at present there are admittedly only 
small differences in the designs of former-wound armatures, 
These differences are mere details suggested by each 
designer’s experience. They are not important enongh to 
form any obstacle against all firms working to universal 
standards, if there were any material advantage in doing so. 
In the cycle trade a few strong firms took the lead and 
established sets of standards for their accessories, The 
manufacturers naturally stuck to these standards, and 
resolutely refused to alter them for their minor customers, 
From this practice it came about that the accessories 
were standardised once for all. Besides, as far as the 


armatures of continuous current motors are concerned, there 


are not likely to be many changes in the future. At present 
the cotton-covered wire enters the armature shop completely 
manufactured and ready for use; it is only another step 
forward to arrange for the coils to enter it already wound. It 
is interesting to outline a machine that may accomplish 
this. 

In considering the matter our thoughts must be disas- 
sociated from the clumsy blocks of wood at present in use. 
As the new former can be used for an immense amount of 
work, expense is no longer an obstacle. It is also an 
assumption that the shape of the coils will not change in 
time. Around the former at convenient places there can be 
arranged clamps worked automatically, to replace the butter- 
fly screws and wedges at present in use. They would be 
raised just before the wire was being laid, and fall down 
again when next the former moved. There is no difficulty in 
arranging for this. All such clamps may be similar in design 
and working. There is ample room inside the former or 
underneath it for the necessary gear to work them. Where 
the wires cross over from one layer to another tape is laid 
between the wires. This tape also can be fixed on the former 
and fed out through a slot at the place required. Thus 
really half of the proposed mechanism is a part of the block 
itself. 

In devising machine tools it is a generally accepted prin- 
ciple to make either the work or the tools occupy relatively 
fixed positions, In this case it may be found expedient to make 
neither so. Suppose the former to revolve in a horizontal 
plane and the wire to be fed from overhead—one must not 
imagine the wire held temporarily in a vice or clamps. 
Rather suppose a dead strain kept constantly on the wire 
as it passes over a number of revolving guides. The clamps 
mentioned above must be relied upon to prevent the wire 
from slackening. At present it is pulled, and therefore 
it cannot be prevented from slackening back. When 
this is prevented the strain required will be slight indeed. 
It is obvious that when this is accomplished the wire 
will retain the desired fixed position and so greatly facilitate 
the winding. If the matter were developed no further, 
and such clamps were devised to be used in conjunction 
with the existing formers, it would be a marked improve- 
ment on the method now in use. l 

To commence with, suppose the former turned into a certain 
position and the end of the wire attached to it. Then the 
machine will be set in motion and no further assistance will be 
required until the coil is completed, when the machine will 


automatically stop; a few clips are then fixed on the coil to 


keep it together, after which it is taken off, and the machine is 
ready to repeat the process. 

Space does not permit of the outline of such a machine 
being traced any further. To textile or printing machinery 
one should look for enlightenment and guidance. Jn the 
near future the electric motor will play a great and universal 
part; then the want of such a machine will become more 
evident, for the cost of the armature is roughly 30 per cent. 
of that of the complete machine. 

Switchboards form the vital part of central station equip- 
mente. On the necessary switch-gear mugh ingenuity has 
been expended, but the drilling of the slate on which it ig 


usually mounted has received little attention.. This is by no. 


means such easy work as it is generally assumed to be. It calle 
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for more care on the part of the driller than repetition work 
generally requires. 

To begin with, it is imperative that the drill should be 
tempered dead hard and have a very blunt angle on the 
cutting edge. . Even then the drill needs frequent grinding, 
go there must be ample surface, otherwise the drill 
would soon be smaller than the size of the hole required. 
Too often the driller has neither the ability, time, nor 
appliances for making new ones, The uniform appearance 


of the slate tends to deceive rather than to guide him. 


When drilling castings the opposite is the case. Again, the 
driller is only given a small centre to work to. After the 
drill has been at work for a moment all the marks dis- 
appear in the slate dust that gathers round the spot. After 
this he has no ready means of verifying whether he is 
drilling the hole in the exact position required or not. 

Most cutting tools act like wedges; the edge just 
effects a separation in the material, the surface of the tool 
following up closely, seconds its efforts, relieving the edge to a 
great extent. In the case of slate it cracks and powders 
instantly, leaving the edge, and the edge alone, to do all the 
work. Then if, by any means, the slate dust could be 
removed it would leave the edge freer to do its work. It 
would obviate the drill spending a good proportion of the 
time grinding and regrinding the slate. It would diminish 
the time taken in drilling slate, and there is ample time to 
be reduced. 

In wood-working shops an exhaust system is often used 
by which all shavings and sawdust falling from the machines 
are carried away. A system of main piping is fed by the 
exhaust pipe attached to each machine, and furnished with a 
large fan, which draws all the waste producte into the pipe, 
and conveys the contents into a chute, which, in its turn, 
automatically carries them along to the boiler house, where 
they are consumed. 

A modification of this method might be applied with 
advantage to get rid of the slate dust. In this case the 
waste products are much heavier, so the shorter the length 
of piping the better. 

The slate dust and the air could be separated by bringing 
them into contact with a spiral similar to that used in steam 
separators. This would remove a big proportion of the dust. 
The pipe then might exhaust into the atmosphere. When 
this would be liable to cause a nuisance, it would be found 
expedient to bring the dust into contact with a spray of 
water. A circulating pump would then be required; this 
might be combined with the fan in a common casing, and 
driven off the drilling machine countershaft, when used with 
a single machine. But it is most improbable that 
the volume of slate dust would ever be great enough to 
require special treatment of this kind. The one difficulty 
in the way is arranging a flexible end to the pipe, that 
would permit of its being used near the hole while it is 
being drilled. A rubber pipe having a metal opening, 
protected with rubber, may be resorted to for this purpose. 

Manufacturers may rest assured that the slate drillers 
would eagerly turn such an arrangement to the best account 
possible; now and then, blowing away the slate dust is 
unavoidable with the method now in use. This leads to the 
driller’s lungs being eventually to some extent coated with 
slate dust, which is neither wholesome nor pleasant. 

Mr. E. K. Scott, in a paper read on December 5th, 1895, 
before the Northern Society of Electrical Engineers, on the 
“Methods of Suppressing Arcs in Switch:s and Fuses,” 
gives a concise review of most of the devices used for this 
purpose, These differ in many respects, owing to the variety 
of circumstances under which they are intended to work. 
However, all such arrangements are designed to deal with a 
particular circuit only. There is one direction left, and to 
this one expectantly looks for the final solution of this vexed 
problem. In the case of isolated pieces of plant, some of 
the existing arrangements may be found adapted to all cir- 
cumstances. But for central station switchboards these 
contrivances, each one for some peculiar reason, cannot be 
employed. The generally prevailing reasons are that the 
number of circuits is too great, or the failure of such 
appliances is attended by too serious consequences, What 
is required may be defined as:—A single contrivance, that 
while forming no part of any particular circuit, could be 
conveniently and safely used to combine all sparking that 


would occur in the routine working of the switchboard in 
some well-defined position where its injurious effects would 
be well under control. The clumsiness and expense of such 
an arrangement would not be an impediment, as there would 
be only one used in connection with each board. | 

For these reasons the difficulties might be dealt with in a 
less restricted manner. It is not so much the good such an 
arrangement would do, as the harm it would prevent. Above 
all, it must be free from all liability to cause anxiety at any 
period of its existence. These conditions are in no way 
fulfilled by many of the existing arrangements. Some of 
them depend upon mechanical contrivances to break the- 
arc. No matter with what precision these act, when a bad 
arc does form, they are liable to add fuel to the fire. 

Magnetic blow-out devices consume energy, for the mag- 
netising coil must be kept constantly in the circuit, as it 
takes an appreciable time to build up the magnetic field ; 
but with only a single arrangement for a switchboard as 
proposed, this disadvantage disappears. These are also not 
applicable to alternating-current switchboards, yet when only 
one is installed, the continnous current required can be 
obtained in practically all cases. 

In the near future, when electrical plant will, so to say, 
be manufactured“ in bulk," such matters as those dealt with 
will call for more attention. 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. THoMPsoN & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 


inquiries should be addressed. 
U 


24.550. „ Non-inflammable waterproof insulated conductors for the trans- 
mission of electrical energy.“ W. C. JoHNson and S. PArERsoN. November 


10th. 
24,576. “Improvements in and connected with telephone party line system 
on telephone exchanges working on central battery system." H. OPPEN- 


HEIMER,. (Actiengeselischait, Mix & Genest, Germany.) November 10th. 


21,508. ‘Improvements in electric furnaces.” J.F.HaxMoNbD. November 
10th. (Completc.) 
21,637. “Improvements in telephone systems." A. EKSTROM. November 


10th. (Complete.) 

24,613. “Improvements relating to the detection of faults in the condactors 
of electric traction systems.” 8. Z. DE FERRANTI. November 10th. 

24.644. "Improvements in or connected with the fleld magnets of dynamo- 
electric machines.” J. W. BURLEIGH. November 10th. 

24,687. “Electric tram dry seating.” T. RICHARDSON. November 11th. 

94,705. "“Jmprovementa in contact clamps for electric conductors.” E. A. 
CaRoLaN. (The General Electric Co., United States.) November llth. 

24,706. “Improvements in fire indicating wires." E. A. CAROLAN. (The 
General Electric Co., United States.) November llth. 

24,707. “Improvements in electric arc lamp hangers.” 
(The General Electric Co., United States.) November Ilth. 

24,708. "Improvements in lightning arresters." E. A. CAROLAN. (The 
General Electric Co., United States.) November llth, 

. 94,109. “Improvements in electric cut-outs.” E. A. CAROLAN, (The General 
Electric Co., United States.) November llth. 

24,710. “Improvements in electrical measuring instruments.” 
CAnOLAN. (The General Electric Co., United States.) November llth. 

24,711. Improvements in magnet coil spools.” E. A. CAROoLAN, (The 
General Electric Co., United States.) November 11th. ' 

24.712. Improvements in alternating current electric motors, also applic- 
able to meters of the inauction type." E. A. CAROLAN. (The General Electric 
Co., United States.) November lìth. 

24,718. “Improvements in electric switch control mechanisms.” 
CAROLAN. (The General Electric Co., United States.) November lith, 

24,715. ‘Improvements in systems of electrical distribution." E. A. CAROLAN. 
(The General Electric Co., United States.) November llth. ; 

24,742. “Improvements in or connected with electric railways.“ W. N. 
STEWART and H. E. Dick. November llth. (Complete.) 

24,755. “Improvements in or connected with electric cables.” W. C. JOHN- 
son and J. W. Bass. November lith. 

94,756. “A new or improved covering or insulating material for electric 
cables.” W.C. JonmwsoN and S. Paterson. November 11th. 

24,770. Apparatus for electrical control of motors." G.H.Hirr. (Date 
applied for under Patents Act, 1901, March 25th, 1902, being date of application 
in the United States.) November llth. (Complete.) 
` 24,7972. "Improvements in electrical transformers," A. F. BERRY and Tux 
BRITISH ELECTRIC TRANSFORMER MANUFACTURING Co., LTD. November 11th. 

24,777. Improved means for protecting the third rail in electric railways.“ 
H. Brooxs. November llth. (Complete.) 

24,802. Improved system and appliances for operating signals by electric 
tramcars and the like vehicles." S. HINDLEY. November 12th. 

24,920. Improvements in disconnecting and junction boxes for under- 
ground electric cables, and manhole covers and frames for same.” A. SOWDEN. | 
November 12th. 

24,857. An improved method of producing induction currents.“ R. GRIssoN. 
November 12th. 

24,P58. “Improvements in and relating to the construction of radiators,’ - 
C. J. MEGEVET. November 12th. i . 

24,859. “Improvements in or relating to arc lamps." 
November 12th, „ ae 

24,865. “Improvements in or relating to insulating substances for cables, 
wires, and other electrical devices.” W. W. PiLxiNGTON and W. R. ORMANDY. 
November 12th. - 

21,915. Improvements in ceiling roses, cut-outs and the like." J. W, 
SUTCLIFFE, November 18th. 


E. A. CAROLAN, 


E. A. : 


E. A. 


T. L. CARBONE. 
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24.98. Improvements relating to switches for starting electric motors.” 
J. 8. HiaHrigLD. November 18th. 

24,962. “Improvements in signals, typewriters, calculating machines, tele- 
graphing instruments and the like, and ineans for operating the same.” J. P. L. 

NLEVY. November 13th. 

94,996. “Improvements in or applicable to pendant incandescent electric 
lamps." W. R. Larptaw and G. H. ScHoLEs. November 14th. ` 

24,990. “Improvements in electrical switches.” P. R. J. WiLLIs. (N. Britz 
and E. C. Goodrich, United States.) November 14th. 
M * Improvements in electric accumulators.” E. H. HILL. November 

9528. ‘Improvements in controller for electric motors.“ G. A. E. KoHLER. 
November 14th. (Complete.) | 

25,034. “Improvements in and relating to primary and secondary electric 
batteries.” M. C. GREENHILL and 8. E. Hammonp. November 15th. 

25085. ' A new and improved method of electrically lighting street poles and 
other like standards." K. Quansy and W. C. Kirwan. November 15th. 

35,149 “Improvements in and relating to apparatus for distributing and 
measuring slternating currents." A. F. Berry. November 15th. 

95,151. Improvements in electrical synchronism and phase indicators.“ THE 
British THomson-Hovston Co., Lro., and R. C. CLINKER. November 15th. 


PATENTS EXPIRING. 


Ws are informed by Messrs. W. P. THomrson & Co. that, in the year 1888, 428 
complete specifications were filed, relating to electricity. Of these that bear 
dates from April to December (inclusive) only 23 were maintained to run their 
full term, and, being of considerable interest, we give details of most of them 


below :— 


6,502. “Improvements relating to the generation and distribution of electric 
currente, and to apparatus therefor.” H. H. Lake. (N. Tesla.) Dated May 
Ist, 1888. Transformers, distributing. 


6,961. “Improvements in automatic electric batteries.” G. A. Nussbaum. 
Dated May 10th, 1&8. Induction coils.—Relates to coin-freed apparatus for 
giving electric shocks. . 


7.48. "Improvements in or relating to indicators for alternating electric 
currente," W. P. Thompson. (G. Westinghouse.) Dated May 29th, 1888. 


Current meters. 


7,849. ‘(Improvements in or relating to apparatus for detecting and locating 
faults in alternate current electric circuits.” W.P. Thompson. (G. Westing- 
house.) Dated May 29th, 1858. 


7.800. “Improvements in or relating to alternate current electric distribu- 
tion.” W. P. Thompson. (G. Westinghouse.) Dated May 29th, 18£8. 


7,851. "Improvements in switches for electric circuits.” W. P. Thompson. 
(G. Westinghouse.) Dated May 29th, 1868. Switches; cut-outs. Relates to 
switches for use with dynamos giving high potential. 


7,53. ‘Improvements in or relating to central station apparatus for system 
of electric distribution by alternate currents," W.P. Thompson. (G. Westing- 
house.) Dated May 29th, 1888. 


9,686. ‘Improvements in and relating to electrical apparatus for forging, 
welding, and soldering metals, and to the manufacture of rings, links and tbe 
like." H. H. Lake. (E. Thomson.) Dated July 8rd, 1888. Relates to dynamos 


for use in working metals by electricity. 


10,437. "Improvements in printing telegraphs.” J. E. Wright and J. Moore. 
Dated July sth, 1888. 


10,524. “Improvements in electric railways.” B. J. B. Mills. (Bentley- 
Knight Electrie Railway Co.) Dated July £0th, 1888. Relates to switches for 
. electric locomotives. 


790. "Improvements in electric firing gear for guns.“ A. Noble. Dated 
July 24th, 1888. Relates to switches for ordnance. 


11,063. “Improvements in and relating to apparatus for supplying variable 
amounts of electricity to and thus regulating the brilliancy of electric lamps.” 
„W. P. Thompson. (G. Westinghouse.) Dated July Blst, 1888. Relates to an 
apparatus for varying the current supplied to eleatric lamps, and thus regulat- 
ing their brilliancy. l 

11,705. ‘‘ Improvements in apparatus for measuring electric. currents and 
recording the amount of electric energy consumed in a given circuit." W. P. 
Thompson. (Westinghouse Electric Co.) Dated August 14th, 15-5. Quantity 
meters: relates to meters for alternating currents. 


11,897. "Improvements in or relating to apparatus for indicating the 
strength of current upon an electric circuit." O. B. Shallenberger. (Date 
claimed under Sec. 103 of Patente, &c., Act, A.D. 1888.) Dated January 21st, 
1888. 

13,621. Improvements in electric meters.” 8. Z. de Ferranti. Dated 

. Beptember 20th, 1888. Relates to electromotor quantity meters for alternating 
currents. . 

18,022. “Improvements relating to meters for the measurement of alter- 
nating spent: ot electricity." 8. Z. de Ferranti. Dated September 20th, 
4893. Transformers combined with meters, Relates to quantity meters for 
use with alternating currents, and consists in combining therewith a com- 
. pound-wound transformer. 

962. Process and apparatus for producing phosphorus." J. B. Read- 

i Eg Dated October I8th, 1888. Eleotrio furnaces. Relates to a method of and 

apparatus for preparing phosphorus in which the heat is generated within 
4the containing vessel instead of being applied to the outside. 


18,035. Electrostatic apparatus for measuring potentials.” Sir W. Thom- 
‘gon. Dated December lith, 1688. 
18,035 4. An improved ampere gauge and connections.” Sir W. Thomson. 


December llth, 1888. Coup ings; awitches. Relates to an inspectional 
1 suitable for use with elther continuous or alternating currents. 


18,525. “Improvements in alternate current motors.” E. Wilson. Dated 
December 18th, 1983. 

_ 4 rovements in snbmarine telegraphic cables.” J. C. L. Loeffie r. 
5 18th, 1889. Relates to & submarine telegraph cable having 
metal ferrules or prisms threaded over a hemp or jute-covere2 core. India- 
rubber or otber elas io rings may be placed in the faucets between the 
ferrules. The ferrules are covered with a layer of hemp or jute, over which a 
wire or hoop sbeathing is placed. An external coating of hemp or Jute may be 


employed. 
718. ‘Improvements in tubular posts for te‘egrayhic and other purposes. 
0. K. 9 . May. Pated December 21st, 1988. . 


„ “Method of and mean. for regulating eleotric currents, dynamo 
3 and electro-motors." W. F. Lahmeyer. Dated December 21nd. 


$858, 


PUBLISHED SPECIFICATIONS, 1900. 


Copies of any of these Specifications may be obtained of Messrs, W. P. Thompson 
and Co., 322, High Holborn, W.C., and at Liverpool, price, post free, 9d, 
(in stamps). 


98.887. ‘Improvements in the manufacture of braided cords 
for electric lighting and like purposes." C. Schürmann, Dated Den 
at, p 
28,869. “Improvements in regulaticn of dynamo-electrio machines.” Briti 
Thomson-Houston Co. (Communicated.) Dated December 21st, 1900. m 
23,8991. “Improvements in electrically-operated switches for controlling 
circuits at remote pointe from central stations.” British Thomson-Houston Co. 
(Communicated. Dated December 21st, 1900. 
" Improvements in preventing fluctuations in rotary motors.” Briti 
Thomseon-Houston Co. (Communicated.) Dated December 1st, 1900. = 
28,804. “Improvements in electric brake systems." British Thomson- 
Houston Co, (Communicated. Dated December ast, 1900. 
28,£95, “Improvements in electrical apparatus for transmitting motion to a 
distant point." British 'Thomson-Houston Co. (Communicate 1.) Dated 
December 21st, 1900. 
28,996. ‘Improvements in rotary transforming apparatus.” British Thom. 
son-Houston Co. (Communicated.) Dated December 21st, 1900. 
93,897. “Improvements in systems of electrical distribution." British Thom- 
son-Houston Co. (Communicated.) Dated December 21st, 1900 
28,894, ''Improvements in systems of electrical distribution." British Thom. 
son-Houston Co. (Communicated. Dated December 21st, 1900. 


28,417. “Improvements in or relating to galvanometers.” A. Blondel. (Date 
applied for under Sec. 108 of Patents, &c., Act, 1883, June 6th.) Dated Decem- 
ber 21st, 1900. 

98,482. ‘Improvements in electric belis.” W. R. Lambert and Veritys, Ltd, 
Dated December 21st, 1900. 

23,448. “Improvements in telephone switchboard cords." A. Whalley. Dated 
December 2znd, 1900. 

2,455. Improvement in or relating to electrical spring trolley standards,” 
E. J. B. Lowdon and G. Balfour. Dated December 22nd, 1900. 

_28.4€0. "Improvements in apparatus for the starting of internal combus- 
tion engines also adapted to the continuous running of such engines." J. Ed- 
mondson and J. W. Dawson. Dated December 22nd, 1900. 

23461. “New method of impregnation and isolation of protecting ipes, 
tubes, or other cylinders to lay underground cables, electric cables and the 
like." G. A. Wayss and C. Freytag. Dated December 22nd, 1900. 

23,462, ‘Moulding machine for the manufacture of conduits for electric 
conductors.” G. A. Wayss and G. Freytag. Dated Decembér 22nd, 1900. 


28,457. '*Electro-mechanica! emergency brake for tramcars driven by 
electricity." E. von Planta. (Date applied for under Sec. 103 of Patents, &o., 
Act, 1883, June ?3rd.) Dated December 22nd, 1900. 

23,490. “Improvements in or relating to electrical switches.“ F. H. Headley. 
Dated December 22nd, 1900. 

23,491. ‘Improvements in means for wp arcs formed on the 
breakage of electric circuits." T. H. Minshall. ated December 22nd, 1900. 


23,492. “Improvements in and relating to methods for testing electric 
circuits," T. H. Minshall. Dated December 22nd, 1990. 

93,593. “Improvements in electric block signalling and in supplyin electric 
current to trainy in connection therewith.’ B. Cravellier. Dated December 
22nd, 1900. 

28,543. ‘Improvements in plates for secondary or storage cells.” W. E. 
Ayrton and A. W. Fithian. Dated December 24th, 1900. . 

29,549. “Improvements in and relating to telephone transmitting apparatus. 
J. N. Maskelyne and A. Marr. Dated December 24th, 1900. 


uris “ Third - rail insulator and support." W. Courtenay. Dated December 
th, 1900. 

23,586. A fusible electric circuit breaker for fire alarum purposes. 
R. Pearson. Dated December 24th, 1500. 

23,592. A method of and apparatus for actuating devices on public electric 
Puppy or distribution system." A. Wright and Reason Manufacturing Co. 
Dated December 24th, 1900. p od . : 
23,593. “A method of and apparatus for actuating devices on publio electric 
supply or distribution systems.” A. Wright and Heason Manufacturing Co. 
Dated December 24th, 1900. : 

93,610. "Improvements relating to signalling jacks for maltiple telephone 
exchanges," L. M. Ericsson. Dated December 21th, 1960. 


93,047. “Improvements in electrolytic deposition of metals. 
son and J. Day. Dated December 27th, 1900 
28,649. An improved electric bell" S. Kraus. Dated December 27th, 


" B. H. Thwaite. 


" H. C: Harri: 


23,693. “ Improvements in or in connection with bearings. 
Dated December 28th 1900. ted 
28,700. “Improvements in electric couplings.” J. B. Langford. De 

batteries." Baron H. T. 


December 28th, 1900. 

28,79. ‘Improvements relating to second 
Arnoult. (Date applied for under Sec. 103 of Patents, &c., Act, 1888, June 
And.) Dated December 28:h, 1900. ated 

93,48. ‘Improvements in electric battery cells" E. Tiquet. D 
December Sch, 1900. t 

98,748. “ Improvements in windings for use in alternating eleotrio er 
systems.” E. Arnold, O. S. Bragstad and J. L. La Cour. Da 
28th, 1900. 

93,149. " Improvements in electric distribution.” E. Arnold, O. 8. Bragsted 
and J. L. La Cour. Dated December 28th, 1900. Te 

98,790. "Improvements in and relating to means for the avoidanve M H. C. 
ing of synchronous alternate current machinery running in paral ' 
Leske. ` Dated December 29th, 1900. designed for use si i 

28,800. “Improvements in sparking plugs, chiefly designed 10 
igniting device tor explosion engines?’ H. Moriarty, H. C. Folger and E. B. 
Jacobson. Dated December 29th, 1900. tory ot 

28,882. “ Improvements in devices for indicating and measuring pulsa 
varying magnetic fields.” G. Dietze. December 81st, 1900. 


- 2 2 2 NU 0 M. Hewlett 
93,960. ‘Improvements in electric distribution o 1888. Jab 38th.) Dated 


(Date applied for under Sec. 108 of Patente, &o., Act, y 5. 
December 81st, 1900. „ 
“ Improvements in and relating to insulators for electrical purpose 


28,877. 

C. W. Atkinson. Dated December 81st, 1900. eraut gute 
99,890. “Improvements in or relating to insula and pro 
especially applicable to electric conductors," A. W. Peust and A. Apel. 
December 81st, 1900. ; xpiosire 

93,892. " An improved magnetic electric device for igniting 9 
mixtures.” F. Sturm. Dated December 31st, 1900. voitares 

23,593. “ Regulating device for electric motors.” Soc. D Etades Ach 
Electriques de Paris. (Date applied for under Sec. 103 of Patents, 
1833, June 25th.) Dated December 81st, 1900. 

7 id An electrical glass furnace." A. Voelker. 
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DEPRECIATION AS IT AFFECTS ELEC- 
TRICITY WORKS AND MACHINERY. 


IN our observations upon an article in Cassier's Magazine 
upon electrical industries in the United States (ELECTRICAL 
REVIEW, November 21st, 1902, page 882) we referred to 
the fact that in America depreciation frequently amounts to 
100 per cent. of the cost in a single year. 

The cause of this is no doubt due to the practice of some 
engineers to select their plant not so much with a view to a 
long life, as from the knowledge that in the present deve- 
loping condition of the science of electricity supply, the 
question of anliqualion is of more consequence than 
durability. 

In the paper by Mr. Charles H. W. Biggs, read at the Society 
of Engineers on the 1st inst., the connection of the engineer 
with the question of depreciation formed the subject of the 
opening paragraph, and the author dealt with it only on the 
consideration of durability, omitting any reference to the 
theory of anfiquation, which involves, perhaps, the most 
important element in the caleulation. 

In the construction of electricity supply works engineers 
have not always had a free hand in selecting the plant, and 
this was especially the case in the early days of the industry, 
when the owners of patents of dynamo machines, engines, 
&c., practically controlled what should be employed. This 
system has frequently resulted in heavy loss, through 
the necessity of scrapping expensive plant, when it proved to 
be antiquated or unsuitable for the purpose for which it was 
installed. 

The practice of some engineers in selecting their plant 
with a view to economy of expenditure in order to meet 
the views of their clients, is, no doubt, an extravagant 
policy in the long run, and Mr. Biggs is right in de- 
nouncing those who “ work for the present, and not for the 
future.“ 

The main object in designing an electricity supply under- 

taking should be to combine thorough efficiency, in the 
fullest sense of the word, with economy—having a due 
regard to the progressive character of the industry. 
It has been found in the case of ground landlords who 
have granted building leases for too short a period, that the 
speculative builder has acted upon the principle of the 
gentlemen referred to by Mr. Biggs who “split hairs about 
the strength of a cobweb,” by constructing his houses to 
last according to the length of his lease, and not with a view 
to durability. The result may be profitable to the builder 
who does not trouble himself about futurity, but is very 
costly to the ultimate possessors of the property. 

Mr. Biggs adopts the theory of dividing municipal 
undertakings into productive and non-productive, but he 
would probably be nearer the truth if he distinguished them 
as municipal enterprise and municipal trading ; both are 


intended to be productive, but, in the one case, the return is 
D 
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in the shape of improved health and prosperity due to the 
increased attractiveness of the town, while, on the other, it 
is purely speculative, especially when providing for the 
demands of a mere section of the residents, for whose 
benefit the whole body of ratepayers have no right to be 
involved in risk. 

Mr. Biggs instances sewerage as a non-productive 
work, and asks whether anyone has ever suggested that, 
in addition to the upkeep and repayments of loan, a third 
charge upon the rates for “depreciation” should be made ? 
Certainly not ; nor does it bear the slightest analogy toa 
trading business, such as electricity supply. 

The proper drainage of a town is absolutely essential as a 
sanitary matter, affecting every inhabitant, and the cost is 
properly divided among the whole population by means of 
rates levied for the purpose, the return to the ratepayer 
being in the saving of capital outlay and greater efficiency 
than was incurred under the primitive system of sewerage 
carried out by the individual householder. 


Upon the general principle of provision for depreciation 
as a charge upon municipal undertakings, we join issue with 
Mr. Biggs, and retort that his contention that no such fund 
is necessary, is economically unsound, and we refer him to 
the practice of the municipalities he has mentioned, viz., 
Aberdeen, Bolton and Glasgow, as supporters of our view. 
In all these cases depreciation is provided for, so far as the 
exigencies of the trading will admit, in addition to repay- 
ment of capital and upkeep of the plant. 

Mr. Biggs asks: Is the repayment of capital deprecia- 
ton? If not, what isit?” 


We should have expected Mr. Biggs to know that the 
sinking fund is only applicable to the payment of the 
original cost of the plant, and cannot be applied either for 
upkeep or depreciation. How then can the repayment of 
capital cover wear and tear, depreciation and loss of value by 
antiquation ? 


The actual practice is for fresh borrowings to be made for 
renewal of plant, with the result that at the end of the term 
when the original capital has been paid off, a fresh capital 
represented by new! loans'will exist and no asset remain in 
connection with the original expenditure, 

If the undertaking were to prove to be so profitabie that 
both maintenance and renewal were paid for out of revenue, 
there would, of course, be a valuable asset when the capital 
was repaid ; but this would be in the nature of a deprecia- 
tion fund, provided in the most satisfactory manner. 

In dealing with companies’ accounts, Mr. Biggs con- 
siders that if they place to reserve the amount for deprecia- 
tion, they will gradually accumulate funds equal to the 
original capital and come to the same point as municipalities 
under the sinking fund scheme; but this is a fallacy, 
because, as we have shown, the repayment of the capital by 
the municipality would only repay original cost, while in 
the case of the company the reserve fund would provide for 
depreciation and antiquation. 

Mr. Biggs assumes the position of a municipality and that 
of a company as being the eame for the purposes of his argu- 
ment, but he loses sight of the important and irreconcilable 
difference between the trading on borrowed capital, subject 
to 3 or 4 per cent. interest, and the payment of a dividend 
according to the results of the trading. 


We shall not follow Mr. Biggs into his theories of com- 
petition, which we cannot reconcile with his own arguments, 
for he says “in these things competition is absolutely 
impracticable,’ and concludes by remarking that “the 
artificial restriction of competition may, and does, unduly 
penalise the present user." 


Bills and Provisional) THE preliminary announcements of the 

Orders—Session 1903. promotions in the next session of Parlia- 
ment indicate the rapid development of the system of supply 
by long-distance transmission of electrical energy over large 
areas. It is also significant that much wider powers are 
being asked for under the present schemes than the mere 
supply in bulk to authorised undertakers, which constituted 
the scope of the Acts hitherto obtained. 
the public no restrictions are justifiable which interfere with 
the supply of electricity for all purposes upon the most 
economical terms. 

Among the Bills announced we may quote from two which 
embody the extended powers which the promotors desire to 
obtain. The Carmarthenshire Electric Power Co. ask for 
powers over an extensive arca for the “production, storage, 
use, transmission, conveyance, measurement, distribution and 
supply of electric energy or of power, and for providing and 
working materials for that purpose, or for fitting-up and 
repairing such articles, matters and things as aforesaid, or to 
make changes therefor or otherwise carrying on the under- 
taking of the company.” The Shropshire, Worcestershire 
and East Denbighshire Electric Power Co. ask to be able 
* to produce, generate, transform, transmit, convey, store 
and use such energy, power, materials, products, matters and 
things, and / supply and distribufethe same to and within" 
the counties of Salop, Worcester, &c. 

In the Metropolitan area the London County Council 
announce for a second time their proposal to purchase all the 
electric undertakings within the County of London. The 
Wood Green Urban District Council revive the North Metro- 
politan scheme which came to grief two years ago through the 
successful opposition of the ratepayers, and we may expect 
a similar result to the present application, which provides 
for agreements with local authorities for bulk supplies, and 
“ To empower the Council and the Local Authority of any 
district adjacent to the district of tle Council to enter into 
agreements for tbe supply of electrical energy in bulk, and 
to empower the Urban District Councils of Hornsey, 
Tottenham and Edmonton, to supply energy in bulk to the 
Council" It is rather a curious procedure for Wood Green 
to ask Parliament to give powers to Tottenham and 
Edmonton to supply them, instead of leaving those two 
authorities to obtain the powers for themselves, and it would 
not be surprising if the ratepayers in those districts 
suggested to Wood Green to mind their own business. 

In connection with the supply of the North Metropolitan 
districts—the arrangements already made for the authorised 
tramways in the Counties of Middlesex and Hertfordshire, have 
an important bearing. The Local Authority of Wood Green 
could not supply upon such favourable terms to the consumer, 
as the company which procures a day load by supplying 
electrical energy to the tramways, and there appears to be 
no raison d'élre for municipal trading under such circum- 
stances. 

Several other promotions deal with the extension of areas 
of supply, by the combination of existing local companies 
having contiguous districts of supply, or by obtaining 
powers for laying mains beyond the existing limits of the 


Provisional Orders. Thus, the Blackheath and Greenwich, 


Lewisham and Crystal Palace and District Companies, Pro- 
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pose to unite for the supply of the extensive areas extending 
from Upper Norwood to Blackheath, and if the supply of 
the South London Tramways can be arranged for, the 
business should be a good one; but if the London County 
Council succeed with their Bill for swallowing all the under- 
takings in their area, the scheme cannot be carried out. 

The Cheltenham Corporation want to supply outside their 
borders, and the Oldham Corporation seek powers to accept 
transfers of other electric lighting undertakings. The 
Cleveland and Durham County Electric Power Co., at 


present limited to the supply of energy in bulk, ask for 


powers to acquire and work other electric undertakings. 
The Sutton Coldfield Corporation wish to supply in bulk 
outside their Borough, and the Leigh Corporation ask for 
similar powers to supply neighbouring authorities, The 
Salford Corporation promote a Bill for the transfer of the 
Provisional Orders for the supply of Swinton and Pendlebury, 
&c. "The Bradford, Stafford, Wimbledon and Bexley Local 
Authorities, and the Uxbridge and District, Leatherhead and 
District Companies are all endeavouring to obtain powers for 
extending their areas of supply. With all this evidence of 
the general recognition of the principle of comprehensive 
systems of supply over large areas, it is anomalous to find 
numerous Local Authorities applying for Provisional Orders 
for small isolated towns such as Brentwood with a popula- 
tion of 4,932, Scunthorpe with 6,750, Sidmouth, 4,201, 
Launceston, 4, 053, Chard, 4,737, the last named town asking 
for power to purchase the gas company as well as supply 
electricity—a poor look-out for those who desire a good and 
cheap electric light. 

Among other provisions in the Bills promoted by local 
authorities are attempts to postpone the sinking fund, in one 
case—that of Sheffield—the application being included in a 
very miscellaneous omnibus Bill, which covers the removal 
of human remains and the letting on hire of electric motors. 
The Exeter Corporation would like to have a little more 
freedom in keeping their accouuts, so as to determine as to 
which undertaking—tramways or electric lighting“ any 
expense, matter or thiog shall be assigned." 

The number of applications to be dealt with in the next 
session is rather more numerous than in the sessions of 1901 
and 1902—the total being about 80, of which 50 are pro- 
moted by local authorities, The Board of ‘Trade are intro- 
ducing another Bil! for rectification of areas of supply in 
existing provisional orders. 


Tuk last issue of the Proreedings of the 


The Etiquette of 
“Handles.” 


Institute of Chemistry of Great Britain 
and Ireland contains the following para- 
graph :— In journals and elsewhere the initials * F. I. C.“ and 
‘A.I.C.’ are occasionally found attached by inadvertence to 
the names of persons who have no right to them. In such 
cases no fault attaches to the individuals concerned, who, 
not infrequently, immediately apologise for the mistake. In 
other cases of irregular use, the offenders have allowed their 
membership of the Institute to lapse. Recently, however, 
the Council have dealt with an individual, never in any way 
connected with the Institute, who was discovered to be using 
the initials F. I. C. in certificates of analysis and also on the 
door of his office.’ On receiving from the offender an apology 
for the fraud and a written undertaking to cease using the 
initials, the Council decided to take no further steps in the 
matter, but they feel strongly that such offences cannot be 
dealt with so leniently in the fature. They have, therefore, 
decided to address other institutions whose diplomas are 
granted after examination, to secure their co-operation in 
obtaining further protection for titles conferred under the 
provisions of Royal Charters.” 

If we are justified in finding any fault with this statement, 
it can only be that the wording errs on the side of mildness. 


The state of affairs it illustrates is notorious; but we are 
cynically doubtful whether the culprits are often so ignorant 
as the Council represents them to be. When they are not 
ignorant—and we take it to be the duty of a consultant to 
see that qualifying initials are not wrongfully affixed to the 
signature he appends to such reports and certificates as are 
used for publication—when they are not quite ignorant that 
this kind of thing is done, they display a degree of moral 
laxity which is unpleasant to contemplate, and which 
suggests a possible lack of trustworthiness in still more im- 
portant directions. Confining ourselves still to chemistry, 
though similar remarks apply with equal force elsewhere, the 
general public does not always realise that the letters 
F. I. C.“ imply a qualification, whereas F. C. S.“ does not. 
Still, in various obvious ways, it is as desirable for their own 
sake that the public shall be taught which is a qualifying 
„handle,“ as for the consultant only to use such if he has a 
right to it. It is dishonourable, almost dishonest, for a man 
to call himself an ** F. C. S.“ incorrectly ; but it is a “fraud” 
on the public, in the words of the Council of the Institute, 
for such a one to append the letters F. I. C.“ to his 
name without justification; and the more we succeed in 
impressing upon the public at large that qualification is 
advantageous, the greater will that fraud become. 

The doctors, the lawyers, and the pharmacists are very 
particular about their qualifications, guarding them jealously 
against abuse. They have the law behind them, and their 
efforts are successful. But in these days it can hardly be 
maintained that our physicians, solicitors, and druggists 
occupy a position of appreciably graver responsibility to- 
wards their clients than do consulting electricians, engineers, 
and chemists ; the doctor, of course, deals with matters 
of life and death, and so does the druggist, but other pro- 
fessional men have control of enormous sums of money, 
while their advice is constantly being sought in the most 
momentous questions of public hygiene. Not only in 
order to protect the qualified professional man, but also 
to protect the public against consultants of lower moral 
calibre; not only to raise the social position of the 
professional man and to exalt the trained over the 
untrained individual, but also to enable the public to 
distinguish between the man of learning and attain- 
ments and the empiric, this common abuse of qualify- 
ing initials ought to be put down. And if the law of 
the country is not capable of doing this when set in action 
by councils and censors of our learned societies, it ought to 
be strengthened without delay. We are glad to see that the 
Institute of Chemistry is again approaching its peers on the 
subject, and we sincerely hope it will meet with the response 
it undoubtedly deserves. A representative deputation from 
all our qualifying societies should certainly be able to gain 
a hearing from the authorities, and should do much to 
remove an intolerable disgrace. 


* 


On Wednesday, November 26th last, 
the Court of Appeal, consisting of Lords 
Justices Vaughan-Williams, Stirling, and 
Cozens-Hardy, upheld a decision given by Mr. Justice 
Buckley on February 3rd, and decided that Willson’s 
British Patent, 16,705, of September Ist, 1894, is bad, on 
the grounds both of anticipation and want of subject 
matter. Thus the Acetylene Illuminating Co., who, as 
owners of Willson’s patents, were the plaintiffs in both cases, 
have lost their cause; and apart from the employment of 
special types of plant, the manufacture of calcium carbide 
is free from monopolisation in Great Britain. The whole 
question of carbide patents in Germany, France, and the 
United States was discussed in our issue for October 10th 
last, in an article which explained the claims made in the 
several specifications concerned. To that article we have 
nothing to add on the present occasion, beyond expressing a 
wish that tbe Acetylene Illuminating Co. may be content 
with two adverse decisions, and will not keep the industry 
in further suspense by instituting an almost hopeless appeal 
to the ultimate Court. 


Calcium Carbide 
Patents, 


2ͤ— «. 
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M a IE SET PES EST TS a a SO ar 


THE USE OF SPECIFICATION FORMS IN DESIGNING DYNAMO MACHINERY, AND 
THE DESIGN OF A ROTARY CONVERTER. | 


‘ By H. M. HOBART. 


Ix all manufacturing concerns, the designers employ printed forms for recording the constants of the machines. 
The series of forms described in this article have been prepared for use in designing continuousF-current commutatin 
machinery.“ In their preparation a large number of earlier forms have been consulted with a view to making the present, 
set as complete and useful as practicable. It may appear to some that the specification is excessively long, but the 
writer has found this desirable for reasons which will appear in the course of this article. 


Snuzrr l. 


SPECIFICATION. FOR COMMUTATING MACHINES. 2 7 DU Ye Senn IV 
— 
Preia deron Rotary Coxvrartn]. l Dimessiona (rontinued). palo | n 


e Bur windiug: Height of aninsulated conductor 
Destoxation of BACHES i- He. Shunt Wound, Rotary Converter, for a nermal eutpu e 


t 
- à 
= a 


: ab Bar winding : Width of nninsulated condactor ee ae 

Dark :—1901. NA TSO GET ASO PS Fer winding : Height of insulated conductor MEER MGE 

p" — Bar winding : Widtb of insulated condnctor | 24 | | 

^ er winding : Diameter of wirc—bare — 

O ! m Wire winding : Diameter of wire—ipaulated Ail l | 
"m cee cee Re A o ((( eee Wire winding : Gauge number (aes oe 


Nora, RATING, | A | B c !D Insulating material on the wire or bar 


Width of commutator connections .. 


Thick nena (df the individual etips.. 


Number of poles E 
Normal rating n Filou 


x, i ad — Number of strips per commutator connection ;| — 5 
i bc ie 10 home- power Width of the collector ring connections - 1 
P Dee in reso LAM Bi Thick nets of the collector ring connectiops EE MEN 
' FFF 
weden in ere "a pir cosd o | Thickness of the elot ipsul«tion—ooppet to iron ... 1:35 2 
; ß... ee E R d —X—X—XX Thickrens of the main el insületion aa 
lave Der | - - = " 
"n Terminal votare E - T es = a Thick nese of the insulation un cach conductor í m 
Lader l -ful . Pb e need NU X E — — — Thickcem of tbe insulation around each group of endductore HM 
— %%% ² c ( 8 Thick ne of the ineulation between the grobps — 
( ) Voltage Let aren collector ringa — " js 74 | i =n „ — T 
NS 1 af sha jj Due. ema game 8 Tbicknes of the top wedge or ovvering strip i 
Veitave per phare (te, from col ritge vo neutral point) — MES ' Nunieroffondipp Lard ad (eco 5 : 
————— E. KE MN ! pem d a bom = ^ JUNG à - des wa e 
M Amp tet per witer ring MEE EN Ed nee —ÓL— Number of turns per binding band mm sk — 10 


16 


————————— o —— A NÓ ~ Diameter of the wire composing the binding band "rr | 
J ͤſ A ee : — j ( ) Nuniber of binding bands on the end connections... m | 4 L 
NENNT ⁰ - Number of turns per binding band i i ' 


! i i | Diameter of the wire composing the binding wire - -n BUM UMEN 
—————————— ———— ————————————— — — — ee ee —ͤ— 
r 
* 7 X 
Stery IL ; 
sao te List or Drawings. "coc NE s 
- 5 : - Ez RP NER 000 0t I n — 2 2 
Meere frare 2 o. Fyoaliser noga . NO E kr V 
Field apoola m T x -— „ Terminal blucke " T—————————————- 
Armature laminations PS B .. Base T" is . : ’ 
; i Drvews contin 
Armature spider... " « " e. 0 Nbaft "LA T 1 IN ( nica 
Armature fianven re : T .. Bearing at commutater «nd 7 M ae , N 
me ' i » MAGERT Core: Le 
; Armature Winding. E 5 5 .. Bearing at dnvipg ecd z al Pitch at the bert af td sat Pole fece pareliel to the «ba 
! Cemmutator ds s T (d e. Assembly . ix : s SS Ce ee — — 
braut holder yoke Aan length of tbe pole arc 
rarb - holder yoke... " ___ _._.. Meiumum length of the pole arc 
Minimum length of the pole arc 
O CONSTRUCTIONAL Specipications, Trsr Reports, Cox. ETX DAC“. Ac. — Thicktesa of the. - 


Aringtary winding epecif cation » No, 
\ Field winding specifico n 8 


Test report. E : i — 


; h " 
Connection diagrams i — ameter of the bore of the pole lc: — ... 
Shop order ; R " e depth of the wir fup (entre fer) — : 
Especial CONDITION: :— NN 4 c E — , . 
ut" I 
fran 50%, eri. oath unity power factor, during fice hours y ethouf hariafu: sparcng * —ͤ a — —ũ——j —k . — Řħ 9 
vr heating, Thermo netrwally meacured Uenperature increase of the ;carmest z'tisille part, wt 7 5 , 
d pier SO Cint. alea surrounding abseiphers during continuit. operation al rated bad. No Yous: External diameter er (bebe ee 7T | 
we harmful i king or healing «l^ momentary overloads of 100%., Jnsulrtan of entire machine ~ is een der. 1 ^ REA gers : 
fiam copper corcusts lo iron, ty wrlhstond, at 60° Coal, fer one minute, the cypiwatw: cf 2460 $n i Rae Oe Lat — | 1060 — 
RMS ith _ Iticknew nl — Lebe — — — 60 
EA ; Axial width m "BE nd 


— Axial width is m s " 285 " 2€0 
Heght of the ribe 


; NONE CTI A —— | 


Sang III E Redial thieknem of the pole wat... [ 198 | 


> —— „ 
A j B Cc d 2 
* 
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Diwavaiona (rn mim.) 


insu ` ee Se t —— .U 


Ase he Bus 8 a 
— — Axial length of the winding 24 ..l1 830 | | Speer Vl. 
(000 External diameter of the laminations |, " ..l] 678 0 o 
000 Diameter at tbe bottom of the slots P | D DixrNs;ox8 (confinued). A B ! € 5 b 
i H i Inwrnal datni ter of tho laminations ... = tae 451 i — — a a ! 
~~ Cireumferrnoe (external)... 35 - — D DEC 2115 6 TEN rv Spoon ; DEOR : Length overall s ud — — 5 — 
"Pitch at circumference... et — 22 | ___Thickocas of the flange inenlation — " m" l ; 
70777 Circumference at the bottom af the slots E _-. | 1900 š Thickness of the inner insulatio " m ze | ' 
“Pitch at the bottom of tbe sota T | 24 — — Tüicknem of the fange * 
n rem Ineulatian between laminations Per cen. edo i. Length cf the shoot winding mW m m 150 
— Inevintion between laminations—matenal  ... was UR "m. zm roby a a 1 8 winding space. rai 2e [No series, i ' 
~ ‘Thickness of punching. ss ee | — eH of the v unt winding s „5 i l 
Depth of the elot „ wet — Depth of the series winding Aer M m in Mi ! 
707 Width of the slot at the root —&3 mee 1121 | i u ~ Shunt condactor—gange number... NEN 
Width of tbe elot at the root-—assemblcd " ; 118 


avo tarioa 
UU SLust conductor — barr diameter ; 
— Width ol tbe alot at the jeripbery —a* slain ped . Shunt condnctor—insulnted diameter m i m | $8 | 
— Width of tbe slot at the penphery bs — i _. Thickoces of insulation between layers... — ... — .. | os | 
Numbor of slots. — 3 255 bas Series ocpper—width—gange number . 10 E BEEN 
Numb. r of slota per pole. - T «+ | 107 Meries ocpper—thickresa of the conductor diameter 


Mages | 
— Width of tont at jeripbery — Serine copper— number of strips in parale ^c € $-—4 = 
E 
Wu 


Minimum width vf tooth 
Ávorace width of tooth... T emu 
Radi depih of the laminations — oet ze 
O Rehal depth of thy laminations below slois ... 


RE _ Thickness of the ineulation between layers — 5 


E TS 


— — — 2 — 


Number of venulating ducta 


woe S 
ae Width of tho intermediate duct ht , 

Leer ae There are few firms that have not frequently gone 
—— T meal axial loogth occapiod by insolation... l T through the expensive experience of finding too late tbat 
7 Etective length of megnotic iton st J. N 


Awa! length between flanges—-total : 
Edecuve length of con ~- tota! length of core 


errors existed in the calculations underlying guarantees. 
This is often the consequence, not only of lack of time for 
- careful estimations in such cases, but of the dearth of any 
TOO LLL Lt d emer dict ond d ed tuet ] really reliable data of the designs of the machines listed by 


— — — 


* The sheets ale ‘all of the same size, perforated for filing; 


: but as here reproduced, the b] leftifor possible future addit orf 
have been omitted. Sheet IIT. is shown complete; all the sheets dup 3 


are about 84 xX 11 inches. —Eps. 


Ful At VII. 
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Diwensiona (continued). 4 D C D 
Coxw7TíaTOR : Diameter d sry . 4980 
“Number of weg ul nts A ns s, 336 
rd — — — 
huir of a segment at “the periphery & 370 : | 
Thy Et. v of as meut as the inner edic 203223 | 
lies f n ique roa | Dx ESTIS 
Ureful « depth of a segaicnt 35 
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JA roe 
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Thickness of the insulation lx between segni ente 
Thicku of the ima an insulation 
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Number per cet s .1 10 | 
I FEC e 
Radial length of tbe brushes 65 i 


Widtb of the brushes 
Thickness of the broebes 
Length cf the arc of ontact "T a 
Contact eurface per brush h CDA) ee 
Material of the brushes ... PE ius ae “a 


Rrush designation 


wm 


t 
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en oo bM Ä— 


Mean e S a ne turn 2 — Se 1 92 
Teal guinber of turns... EE — 4 3. 
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Au = Ti 
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TT Sree mcum ste Venugade Tae ee Wei 0 I 
LÀ 
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Vo. Ur 120 t 
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Fiber ef circuits, 
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Leib ‘of the arc cf contact (= Dmm. M E 
Cy Frejoency of uf commutation (cycles | ar PO Es zn)! itu Ek aet 


aoe 
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5 Mowmom huu. ber of tut e chert circuited une a brueb.. E ES E 
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anes "Free € length per turn . ses — MNA RE uw 2 PS 
„ Embedded length" per turn — wW, 15 TORDE eee 
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Sarat VIII. 
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Width cf each ring „ 
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With of each brush... ws jus E" 
E Tl of each brush. UE CILE md ed 
esd are of contact we F sa Ta : 


——— — e —¼ 


C. utact surface e per brush (sq. ema) ai 
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~ Beaistance of all condcrtors in series et 20° Cent. 
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| the firms. A moderate initial outlay in preparing an orderly 
set of. fairly complete specifications, and a further small 
outlay for its maintenance, will time and again be saved in 


a Sers? XIII 
Maaxxric Cracurr (continued). A B 0 D 
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the promptness and certainty with which the performance of 
machines may be stated, and in the greatly decreased number 
of cases in which such mistakes as those referred to, will be 
made as to saturation, compounding, &c. 

On the first sheet are given data relating to the rating of 
the machine. Sufficient space is arranged to provide for 
any one of three types, namely, dynamos, motors and rotary 
converters. Thus, for the case of a dynamo or motor, the 
spaces relating to collector rings are left blank. For illus- 
trating the use of the specification, the design of a 100-kw. 
six-phase rotary converter is indicated in column A. 

Sheet 2 is devoted to lists of drawings, constructional 
specifications, test reports, connection diagrams, &c. 

On sheets 3 to 8 inclusive, are given the mechanical 
dimensions, and these are so arranged that sheets 3 and 4 
relate exclusively to the armature, 5 to the frame, 6 to the 
magnet spools, 7 to the commutator and 8 to the collector. 
Sheet 8 would only be required for rotary converters. These 
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six sheets would for completed machines be filled out in the 
drafting office. 
Sheets 9 and 10 relate to the electric aud magnetic 
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design in general, sheet 11 to the sparking constants, and 
sheets 12, 13 and 14 to the design of the magnetic circuit. 
Sheets 15 and 16 are devoted respectively to the shunt and 
scries winding calculations. | 


(To be concluded.) 


COMMUTATION. 
By H. ST. HILL MAWDSLEY. 


Tur problem of obtaining eparkless commutation in Con- 
tinuous current machines has been brought very much to the 
fore of late, and with reason, for it is not too much to 8 
that the future of the continuous current generator depends 
upon its satisfactory solution. 

It is certain that alternating current machinery will be 
much improved in the near future, and if the dynamo is 


hold its own it will only be by particular attention being paid 
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is supplied t» the coil itself. 
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to the one point (disregarding questions of transmission) 
in which it is inferior to its alternating current rival, that is, 
in the collection of current. If commutation can be still 
further improved there is no reason why continuous current 
cannot be generated at much higher pressures than are at 
present feasible, and we shall then be able to transmit 
power by continuous current as favourably or nearly as 
favourably as by alternating and polyphase systems. 

Even now dynamos and motors are made working at 
pressures up to 2,000 volts, and the writer has designed 


Norz.— The distance pieces c and p should appear on the right-hand 
figure, from which they were accidentally omitted. 


Fia. 1. 


dynamos with closed coil armatures for a pressure of 2,500 
volts, which were as satisfactory as machines at much lower 
pressures. 

Several methods have been proposed for improving com- 
mutation, perhaps the best and most satisfactory way being 
to keep the reactance voltage of the coil undergoing com- 


mutation as low as possible (the method developed and. 


advocated by Mr. Hobart) This really means that the 
armature is designed so that it only requires a small amount 
of energy to reverse the current in the short-circuited coil. 
If to do this a large amount of energy is required, then com- 
mutation will be unsatisfactory unless the requisite energy 
As it is difficult to obtain 
economically a low reactance voltage or commutation energy 
with large machines at high voltages, it is necessary to con- 
sider the best way of supplying the required energy to the 
short-circnited coil. At present the only way of doing this 
is to utilise the magnetic field of the dynamo to create 
a reversing voltage in the coil, either by the direct action 
of the field on the coil itself, or by means of other coils 
in series with the short-circuited coil, as in the Sayers 
Winding, the objection to the latter method being that the 
armature ig rendered more complicated and expensive. 
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To reverse by the direct action of the field, the induction 
at the trailing pole tip should not be less than a certain 
value, depending upon the reactance voltage of the armature 
coil; and as this reactance voltage increases with the load, 
the induction should also increase. Unfortunately, the 


greater the current through the armature and the greater 


the need for a strong reversing field, the more is the field 
distorted by the cross-magnetising power of the armature 
and the induction at the trailing pole tip weakened. 

Hitherto it has been necessary to reduce the distortion of 
the field as much as possible, either by increasing the polar 
induction and lengthening the air gap, or by opposing or 


‘throttling the cross flux. A longer air gap means that the 


machine will be heavier and more costly, and if the polar 
induction be increased, the hysteresis and eddy current losses 


in the armature will also be increased. The cross flux can 
be throttled or opposed by slotting the pole-pieces so as to. 
increase the reluctance of the cross path, or by shaping the 
leading pole tip so that it is saturated at no load. The 
latter method, however, does not altogether prevent distor- 
tion, as it only increases the reluctance of the leading pole 
tip, the cross flux having, as it were, full play at the trailing 
tip and the greater portion of the polar area. 

A method of utilising the increased magnetic potential at 
the leading pole tip occurred to the writer some time ago. 

If we provide a path from the leading to the trailing pole 
tip, such path being arranged so as to be unaffected by the 
cross ampere-turns of the armature, then as soon as current 
passes through the armature, lines of force will flow from the 
leading pole tip through the connecting piece to the trailing 
tip, thus increasing the reversing field. The writer’s firm, 
to prove this, made a dynamo as shown in fig. 1. The 
armature winding was carried over a short core B at about 
1 in. from the main core 4. 

Wrought-iron strips were bolted on to the magnets at c 
and D, the leading pole tips, and carried round to the trail- 
tips or neutral zone at E and r, so as to form small poles 
acting on the armature winding over the small core B. 
This machine gave very good results, the output with spark- 
less collection being much increased. The auxiliary poles, 
however, did not improve the appearance of the machine, 
and this, together with the extra cost of building up the 
armature, did not seem to be compensated sufficiently by the 
Saving in copper and iron. 

A pole-piece which does not detract in any way from the 
appearance of the machine, and which does not appreciably 
increase the prime cost, has been devised by my assistant, 
Mr. J. W. Burleigh. This pole shoe as applied to a multi- 
polar machine is shown in fip. 2. 

Two connecting pieces or bonds of iron or steel connect 
the pole tips, the bonds being separated from the pole shoe 
proper by about 7 in. air space, so that the armature current 
does not influence the flux in the bonds. The magnetic 
potential at 4 being higher than the potential at B, due to 
the combined influence of the field and armature ampere- 
turns, lines of force will flow through the bonds, as shown 
by arrows in fig. 2, equalising or tending to equalise the 
flux over the pole shoe, thus increasing the induction at B. 
The resulting line of induction will be approximately as 
shown by the line c c in fig. 3, where A 4 represents the 
induction at no load and k B the induction at full load with 
the ordinary type of pole shoe. 

The return flux through the bonds may be concentrated 
at the trailing tip by slotting the pole shoe, as shown at c 
(fig. 2). 

It seems to the writer that these equalising poles, as they 
may be termed, will go a long way towards neutralising the 
evil effects of the cross-magnetising power of the armature, 
and will enable sparkless commutation to be obtained even 
with a large number of armature ampere-turns and high 
reactance voltage. 
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INDICATION OF FAULTS ON FEEDERS. 


Mn. M. B. FI. p, in a paper read before the B.A. at 
Belfast, stated that the general practice in tramway power 
stations, when a feeder circuit-breaker opens, is to close it 
again immediately, and to do this three times in all before 
assuming that there is a fault on the line. The line is then 
searched till the fault is located. It is fairly common 
practice, where no special instruments are installed to show 
when the line has been cleared, and where the system of 
telephonic communication is imperfect, to have the breaker 
closed every three to five minutes, after the fault has been 
searched for about 10 minutes, unti: it stays in, thereby 
indicating that the fault has been removed. As Mr. Field 
says, all this is crude in the extreme ; and many engineers— 
to say nothing of the manufacturers—object to having 
dead shorts repeatedly plugged on to their machines. 


Occasionally the machines object, too. 


Mr. Field then proceeded to describe a novel form of 
indicator (ELECTRICAL REVIEW, Vol. 51, p. 600) shown in 
the accompanying diagram, fig. 1. 
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The Street Railway Revew for October contains a very 
bad description of a very similar arrangement. The writer 
instructs you in the first place to “take” a Weston illuminated 
dial ammeter, and to cut it about in various ways to make 
it suitable for its new duties. Of course if you can * tuke ” 
such an instrument when no one is looking, the cost will be 


＋ Bus BAR 500 x 


small ; but, although we oan thoroughly recommend the 
device as ingenious and serviceable, we should consider it 
very much better to get a special instrument made for 
the job. 

Fig. 2 shows the diagram of connections; 4 © and A B 
are equal arms of a bridge across which the instrument is 
connected. The four lamps between the positive bus and A 
simply form an extraneous resistance. The point d is con- 
nected permanently to the grounded negative bus, H being a 
flexible cable for plugging any feeder. 0 d and B Hare of 
equal resistance. If the switch s is closed while H is free, 
there is an unbalanced drop from A to c, the needle swings 
over to the right, and the left-hand lamp glows, this being 
the indication of a clear line. If H is plugged on to a dead 
short, the system is in balance, the needle remains stationary, 
and the lamps on both sides of the instrument glow. By 


Flexible wire to feeder. 
Fia. 2. 


Ground. 


properly calibrating the instrument, the needle can be made 
to show the approximate resistance of the fault, and, with a 
little practice, the sta-ion attendants will soon learn to 
diagnose a fault. With euch a device at hand, the machines 
need not be called upon to open the circuit-breaker at their 
own expense except when the fault comes on, às the 
breakers will not be replaced till the instrument shows all 
clear. - 

For those engineers who do not care to ask their directors, 
or their committee, to buy a fairly expensive inetrument, we 
should recommend the use of the lamp system, connected as 
in fig. 2, without the Instrument. 


To Posee 8c. 


They will then have to rely on the intensity (from 
nothing up to full brilliancy) of the four lamps between A 0 
and 4 H. L^ 

It is necessary to have two lamps on each leg, as, when m 
is connected to a fault. there are two series of a pair of 
lamps in parallel, this halving the resistance ; and, if E is 
lefc connect«d to the feeder when the feeder is &witched on 
to the bus-bar, the effect on the four lamps will nct be so 
disastrous as if the 500 volts had been switched on to two 
100-volt lamps. | 

It should be unnecessary to remark that the feeder switch 
or circuit-breaker must be opened before H is connected to 
the feeder. 

If there are many cars on & line fed by the feeder to be 
tested, and the fault happens at night, when all lamp 
circuits are closed, the resistance between G H may be so 
small as to make it difficult to see any difference in the 
brilliancy of the lamps in either leg, although the fault may 
have disappeared. Added to this, motormen have an 
unpleasant habit of leaving their controller handles on the 
first notch when the circuit breaker opens, so that they may 
lose no time in starting. Therefore, even when the instru- 
ment is used, the reading may be so high as to indicate a 
serious fault when none really exists. It is hopeless to 
expect any apparatus to deal satisfactorily with that kind of 
thing, and the only cure is to make it unpleasant for the 
motormen. 

Whether generators are designed well enough not to flash 
round on a short or not, without a doubt no generator, or 
engine for the matter of that, is improved by constently 
recurring stresses of this description, and some device of the 


‘simple and inexpensive nature mentioned above should be 


found in every traction station. No complicated movements, 
adjustments, or calculations are required, and any engine- 
man or switchboard uttendant can operate it just as well as a 
highly-trained engineer. If the instrument were made sufi- 
cieutly sensitive, aud with a carefully divided scale, it mig ht 
be used with advantage for che actual loc, tion of a cable 
fault; at all events as a preliminary to the use of the usual 
testing apparatus. 
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ON THE GOVERNING OF ENGINES FOR 
ALTERNATING CURRENT SUPPLY. 


By G. R. J. PARKINSON. 


THERE has been a great deal written on the running of 
alternators in parallel, and on the various causes which lead 
to a successful result. Nearly all well designed alternators 
will run in parallel; for high efficiency it is better that the 
machines should be of a similar type, but, provided the 
prime mover is suitable, a “copper” machine will run well iu 
parallel wich an “iron” machine, the controlling current being 
a very small percentage of the output, and it is now wel 
recognised among engineers that the difficulties of parallel 
running are almost entirely confined to the prime movers. 
The most general method of driving alternators in this 
country is to connect them directly to a medium speed 
engine, and the following remarks apply more particularly 
to this cage: 

Suppose two alternators, A and B, are running in parallel 
ona given load, and suppose that from some cause machine A 
momentarily lags behind B, the electrical result is, tbat A 
drops part of its load, and, assuming that the engine con- 
tinues to give out the same power, A accelerates ; as soon 83 
A has caught up to B, it resumes its fair share of the load, 
and engine and alternator are bulunced ; but the momentom 
accumulated in the fly-wheel whilst A was accel rating 
carries it beyond its normal position relative to B, and A 
starts to lead, the reverse action ut once t»kes place, A takes 
more than its share of the load und is retarded, und an oscilla- 
tion between the two machines is thus set up. This oscilla- 
tion bas a definite time of vibration depending on tbe 
moments of inertia of the fly-wheels, Now, providing tbe 
turning moments are good, and the engines continue to giv’ 
constant power, these oscillations are quickly damped ov 
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dy the eddy currents induced in the field poles, and in the 
onse of laminated poles, special copper damping coils are 
provided for this purpore. . 

In the preceding remarks I have assumed two things. 
First, that the turning moments of the engines are good: 
secondly. that the engines give out constant power during 
the oscillations. Good parallel ruuning can only be ob:aincd 
when these conditions are fultilled. 

With regard to the turning moments of the engines, 
except with three-crank engines, steam turbines, &c., it is 
impossible to obtain anything like a perfectly even turning 
moment; but by careful adjustment of the steam distribu- 
tion, and by providing a sufficiently heavy fly-wheel, it is 
quite possible to get a turning moment sufficiently good for 
excellent parallel ranning with two-crank compound engines 
at epeeds as low as FOO revolutions per minute. 

I mentioned just now that if an oscillation is set up 
between two machines, it has a definite time of vibration, 
and it is quite evident that if this periodic time is eyual to, 
or is a multiple of, the periodic time of the uneven turning 
moments of the engines, this oscillation may be enormously 
magnified in the same way as a pendulum is set swinging, 
by a succession of small impulses applied at the right 
moment. 

The second condition, that the engine sbould give out 
constant power, depends on the governor, and is a frequent 
source of trouble. I have often seen it stated in text- books 
that the engines of machines running in parallel sbould 
not be separately governed; this is no deubt a way out of 
the difficulty, but a very clumay one, and there is no reason 
why a suitable governor should rot be used. For ordinsry 


‘central station work it is usual to make a governor with a 


speed variation of from 8 to 4 per cent. between no load 
and full loud, an auxiliary adjusting spring being added to 
bring the engine to normal sped at all loade. Such a 
governor will not work satisfactorily in parallel unless it 18 
of a slow-acting type; with quick-acting governors, t.e., 
governors controlled by strong springs, and having smull 
inertia, it is necessary to give the governor a much wider 
range, the variation ot speed between no load and full load 
being about 6 or 7 per cent. 

~ For lighting work, where the load comes on and goes off 
gradually, this is perfectly satisfactory, as the engine driver 
can alter the adjusting spring as the load comes on, and 
maintain the engine at normal speed; but where sudden 
changes of loud occur, as in stations supplying tramways, 
this big drop in speed is a serious disudvantage, and it 
becomes necessary to provide a governor with a smuller 
variation. 

Now the reason why a quick-acting nearly isochronous 
governor is not suitable, is that when an oscillation is 
started between two engines in parallel, the governor is 80 
genitive, that it responds to the small speed variations, and 
when one engine lags, it is first relieved electrically of part 
of its load, and at the same time the governor gives it more 
steam, with the result that it is rapidly accelerated, and 
rushes past its normal position relative to the other engine, 
the opposite effect occurring when it is in a leading porition. 
The comb:ned effect of electrical and mechanical forcen sets 
Up & Most serious oscillation, and even if the machines do not 
actully drop out of step, the bus-bar volts are seriously 
affected. : 

Ithink it will be quite evident from the above, that a 
guitable governor for parallel running should either be very 
far removed from isochronous, having. sav, 6 or 7 per cent. drop, 
or when sudden changes of load occur, the governor may have 
a smaller drop, say, 3 to 4 per cent., but must not be too 
quick in action; this effect can be obtained by providing a 
spring governor with a powerful dashpot, or by using a 
d weight governor with considerable inertia in its moving 

arts, 

a The slow-acting type of governor will not, of course, so 
quickly respond to changes of load, and trouble may be 
experienced. from this cause, but there is undoubtedly a 
happy medium, and I have seen dead weight governors with 
a drop of 4 per cent. between no lad and full load, which 


Tan excellently in parallel, and which, when full load was, 


suddenly thrown cff, only showed a momentary rise of 7 or 


8 per cent., tettling down almost, immediately to 
above uo-load speed. Rb 


CORRESPONDENCE. 


Tramcar Brakes. 


I have been much interested in your excellent articles 
appearing reo-ntl, on the “Tramcar Brake Question," and 
quite agree with you that it is the human element that is 
usually at fault. Might I suggest to traffic managers, that 
drivers should be put through a similar training to that 
given by the railway companies, before a man finally attains 
the position of “ express driver.” I do not think sufficient 
weight is given to the fact that the driver of un electric 
tramcar, to have no accidents over a long period, must be a 
man with considerable nerve, and, for that reason alone, his 
physical con-titution should be taken into uccount. The 
railway course to which I refer is briefly as follows :—A 
young man desiring to become an engine driver, first enters 
the cleaning sheds, where be is made familiar with all the 
apparatus on the locomotive, brakes, &c. ; he is then promoted, 
perhaps, after a year or two, to a “ goods fireman,” then a 
passenger fireman, and, provided his character be satisfactory 
all through, to a passenger express fireman ; neyt he enters 
the driving stage, following the same course, viz, goods, 
passenger, passenger express driver. You will thus see that 
the railway companies adopt a most excellent plan of ouly 
allowing men of mature experience to undertake responei- 
bilities, which are apparently given to drivers of trawcars 
after a few weeks’ trial. I do not suggest that the course 
in driving tramcars should be quite so elaborate, because the 
responsibilities are far less, but I would point out tbat the 
dangers of driving an electric tramcar ulong a crowded road 
where traffic is continually crossing and re-crossing the rails, 
and where there are no signals to warn the driver of danger, 
are certainly not to be ignored. Again, I have found trom 
experience, you may provide all kinds of sufeguards for men 
to use, but, if they do not use these safeguards continually, 
it will be the la-t thing they will use on an accident, owing 
to the loss of nerve. I bave found it essential, expecially 
in denling with bigh-tension works, that all safeguards 
should be continually practised, and not left until an 
accident occurs, 

Human nature is sure to do the thing which it is most 
accustomed to in an emergency. 

Apologising for trespassing on your valuable space. 


Horace Boot, 
Consulting and Resident Engineer. 


Tunbridge Wells Electricity Works, 
November 26th, 1902. 


Starting and Stopping Turbines Electrically at a 
Distance. 

With reference to the correspondence which has recently 
taken place on this subject, I might mention that the 
starting and stopping of the turbine at Cragside at a dis- 
tance of half a mile was one of the first prubiems which I 
had the pleasure of working out with the late Lord 
Armstrong, and the story connected with this may be worth 
placing on record, 

When staying at Cragride in connection with the re- 
arrangement of the original installation, which had bare wires 
under the floors, Lord Armstrong discussed the possibility of 
sturting and stopping the direct-running plant which was 
then used for the lighting of a portion of the house. I told 
him I could arrange the electrical portion if he would do the 
hydraulic gear. 

As an instance of his energy, I may say that this dis- 
cussion occurred just before going to bed, and at an early 
breakfast the next morning he placed on the table a drawing 
of the hydraulic gear to scale, and asked how my electrical 
part was getting on! By lunch time I bad completed the 
drawings, and two powerful electro-muynets actuating un 
armatwe in both directions were afterwards made by Messrs. 
Crompton & Co. 

Ou delivery Lord Armstrong reported that the apparatus 
ay wellin one direction, but not in the other, 

dy next visit to Cragside nearly resulted in a dramati 
endiug for both of us. We wae Geel in testing se 
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apparatus which was placed on a table between us, and I 
had just altered the connection to the coils, which I found 
had been incorrectly made, when a loud report took place 
and there was a burst of flame between us. Immediately 
afterwards some men ran in to say that the overhead wires 
above the turbine house had been struck by lightning, and 
on examination we found it had gone to earth on a water 
pipe between us, producing considerable fusion. Fortu- 
nately, however, beyond the fright we were neither of us any 
the worse. 

The apparatus worked successfully for some years, but I 
eventually had to add accumulators, which rendered its 
further use unnecessary. | 

Another story connected with Lord Armstrong relates to 
his Scotch terrier, which was of an inquisitive nature, and 
given to upsetting his experimental apparatus. On one 
occasion the dog was investigating the properties of a 
charged Leyden jar, when the results can easily be imagined. 
For years that dog would lie down at a distance from the 
laboratory, and nothing would induce him to accompany his 
master any nearer. 

B. M. Drake. 


Students’ Difficulties, and Apprentices. 


There has been a great deal of controversy upon the 
above-named subjects. I, for one, do not see how any rule 
or rules can be laid down for either student, gentle- 
man apprentice or apprentice as regards tuition, as a great 
deal depends upon the persons themeelves, some being 
quicker at picking up information, and some being keener 
on their work. A majority of gentlemen apprentices miss 
good opportunities, whereas apprentices have to take them. 

Gentlemen apprentices have to go through, say, seven or 
eight shops in three, four, or five years, consequently chang- 
ing shops so soon they do not have time to thoroughly learn 
the work, while the apprentices are (as I have known) in one 
shop sometimes over a year, and therefore do not have to go 
through the same amount of work. Another thing is that 
gentlemen apprentices are not forced to do such and such a 
job, or they are able to (I believe it is termed) square“ 
the foreman, whereas apprentices have to do it or go ; that 
is the reason, I should say, of an apprentice re-doing gentle- 
men apprentices’ work, as suggested in last week's REVIEW 
by * Apprentice." 

I also do not agree with him that gentlemen apprentices 
are more bother than they are worth, bindering men from 
working, as there have been, and are still known to be, such 
persons as “idle apprentices,” and also as regards the 
hindering, it always takes two to make a bargain. 

Gentlemen apprentices are usually looked down upon by 
the workmen, but at the same time they are found very use- 
ful when a workman is away ill, and also at Christmas, by 


both men and apprentices. 
W. W. W. 


Indication of Earths on Trolley Standards. 


While recognising the general usefulness of the contribu- 
tion in your issue of November 29th on ** The Indication of 
Earths on Trolley Standarde,” and complimenting you on 
the practicality of so many of the articles appearing in the 
REvIEW, there is one point in that contribution that should 

not pass without criticism. J refer to the suggestion that 
because in your experience no tramcar passenger has made a 
claim for damages occasioned by a shock from a faulty 
trolley standard, the public may therefore be exposed to the 
risk of such shocks, which, puce experiments shown before 
the I. E. E., have before now proved fatal. With a shorter 
experience than yours, I have known such a claim made, and 
not resisted. T took care that there should be no oppor- 

` tunity to make another on the line I am connected with. 

It should be the duty of a tramway manager to ensure to 
the utmost the safety of the public, even at the risk of occa- 
sional disorganisation of traffic if need he. . 

In the same article you criticise as crude, uncertain and 
complicated one of the very simplest of electro-mechanical 
devices, the ordinary shutter indicator. If you will more 
carefully examine this“ complicated " apparatus, you will 


not on the commutator ! 


find it to consist of three parts, solenoid, armature and 
pivoted flag. As the current to actuate it will be relatively 
large, the parts may be substantially made and the action 
absolutely reliable. And why an electric bell in connection 
with this device should be unreliable, bnt quite satisfactory 
in connection with that favoured by you is not very clear, 
As to the necessity of pushing the cripple home, it is surely 
a simp:e matter, the passengers having being transferred, as 
in either case they would need to be, at least from the roof, 
for the authorised person, motorman or other, who alone 
should be allowed to interfere with any car, to open the 
earthing circuit by plug or switch, replace the trolley and 
run the car home in the ordinary way. | 

But the point I would emphasise is this, that lamps give 
an indication of the fault that can be and is overlooked by 
careless conductors, particularly in sunlight. A passenger 
can easily receive a shock before all can be cleared from the 
roof, and on a crowded car is likely to do so, An unnecessary 
risk is run where absolute safety can be secured at little cost 
to efficiency and at a trifling outlay. What is safest for the 
public, in reason, will soon prove itself best for the tramway 
authority. | 

And why should you attempt to be sarcastic about the 
* inventors" of this simple contrivance ? No attempt has 
been made to patent or even to register it. I do not think 
the makers claim to have invented it, and I am sure the 
man who originally specified it dces not call himself an 
inventor on that account. 

| Car Boy. 

[We are sorry that we have hurt our correspondeht's 

feelings ; but why put a dead short on the line, wheh it can 


be avoided ?—Ens.] 


Indicator Diagram Paper. 


I enclose a sheet of paper which is a sample of that used 
in one of the largest electric supply stations in the country 
for taking /ndicator diagrams. I have underlined the words 
indicator diagrams in case you should think it is ordinary 
sand paper. I should like your opinion of it through the 
ELECTRICAL REVIEW, 

Indicator, 

[We certainly took the paper for some new kind of 
abrasive material before reading the above letter. How it is 
possible to obtain accurate diagrams on paper presenting such 
a harsh surface we do not know.—Ens. Exec. REv.] 


Mechanical Engineers for Electric Generating Stations. 

I have followed with interest the correspondenee on the 
above subject, and am greatly amused at the apparent 
conceit of ** Mechanic," who has had good experience (with 
three engines), and wonders why it is he can't realise his 


ambition and get a * shift job" (which, by the way, is not ` 


much of a catch when he gets it) No doubt, with his 


* vast, experience," he thinks there ought to be quite a rush. 


for bim by chiefs, but, no doubt, they are wise in thinking 
twice before they put such a man as Mechanic" in charge 
of their stations, consisting, perhaps, of thousands of horse- 
power—which, by the way, are a little more exciting to run 
than a private three-set plant. 

Picture * Mechanic” in charge of a shift in one of the 


large London stations on a winter’s day, when a sudden fog 


comes on, and the load jumps up in hundreds of amperes 
in a very short period. I surmise that before he bad 
finished * warming up his engines and taking the water off 
to his satisfaction, the running set, or sets, would have 
* pulled up" in disgust at having so much load thrown on 
them without any help. | 

I do not see that the case he mentions of “A Young 
Electrical Engineer " helps his cause in any way, a8 we do not 
know the facts of the case or the qualifications of A Young 
Electrical Engineer.“ Against his case | can state that I 
know of an “ Experienced Mechanical Engineer“ who got 
the job to look after a private plant, and when he started up 
ut night after having been shown round in the day gei 
could not get any light, and so sent for the contractors, nö 
came and found the only trouble was that the brushes were 


A Poor. Shift, Engineer: 


—— ——— M M M À— Ó———— Ha —UÓ——H 
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Deterioration of Storage Battery Plates. 

Referring to the article re above in your issue of 21st ult., 
I have not had the advantage of reading Prof. Marsh’s article, 
but think some of Mr. Schoop’s remarks thereon are open 
to criticism.’ Is it a fact that Continental makers supply 
negative plates with initially twice the capacity of their 
positives ? It certainly is not the case here, and even were 
i; possible to do this and compete in price with other makers, 
tLe advantage is very questionable, as the percentage of 
unused active material to the useful is thereby more than 
double, with all its ill effects. With a positive plate such a 
state of things would be immediately disastrous, leading to 
heavy sulphating and inevitable buckling. | 

I think also exception should be taken to calling the 
negative material spongy lead." It is, or should be, not 
spongy lead, but lead in a finely divided state; real spongy 
lead ig à very imperfect, material for a negative plate, owing 
to the capillary nature of its interstices, and to the necessarily 
poor continuity. 

This question of continuity is the crux of the whole 
problem. Pasted plates, in which the continuity is 
dependent solely on mechanical contact, are obviously 


theoretically imperfect, particularly when it is remembered 


that the active material is expanding and shrinking on 
every discharge and charge ; a pasted plate also, from the 
nature of its surface, is subject to all the destructive effects 
of what I may, perhaps, call “ strata ° discharge and charge. 

A Planté formed plate is a decided improvement in both 
these respecte. It has a more readily accessible surface, it 
utilises a large percentage of its active material, and the 
continuity is better, but, it must be confessed, very little 
better excepting as regards the more intimate layers. 
Dealing with the Planté positive plate, the active material 
is here in the form of a thick scale, in a very similar 
condition to the rust on an iron pipe ; but here again, unless 
one is content with a mere **skin " capacity with a prohibitive 
price, tho ** strata” effect is not eliminated, causing the outer 
layers to sulphate and disintegrate, except at very low current 
densities. 

This is a recognised defect, and, at least with one well- 
known maker, the high discharge rate plates are merely 
their ordinary type plates ** under-formed." A choice of 
evils. 

There should be no distinction, except maybe in the 
matter of slightly heavier lugs and bars; a good high dis- 
charge rate plate is of necessity a good low discharge rate 
plate, and t'.e reverse should hold true. With some so-called 
Planté fori: ition processes, the peroxide is not produced in 
the crystal'iue form, but is of a muddier description, when it 
is only c uivalent to electrolytically pasting. 

Plar. © negatives are generally unsatisfactory; they 
deter orate quicker even than the positives, due, probably, to 
thie shrinkage in the active material (when reversed) having 
a stripping action. So it is that one finds the now general 
combination of Planté positives with pasted negatives, but 
the combination is far from ideal: the restricted surface of 
the negative plate at least is bound to have a detrimental 
effect on high rates of charge and discharge, and were a 
Planté negative of satisfactory nature forthcoming, much 
better results would be obtained. 

I am far from wishing to condemn wholesale Planté and 
pasted plates, on the contrary, I wish to at once acknowledge 
that so much ingenuity and patient skill has been expended 
on their evolution that the old adage, anent the sow's ear, 
has become quite misleading, and such plates, with intelli- 
gent care, are daily doing useful work. 

Perhaps a few words on intelligent care may be timely :— 
Avoid discharging below the specified voltage." Avoid 
charging at excessive rates and overcharging.” These are 
fruitful causes of disintegration. How almost pathetic it is 
to see some makers advertising that their plates are mounted 
some impossible distance off the bottom of the cells to 
allow for “deposit.” So it unquestionably does, but what 
about loss in capacity ? 

There is a plate on the market to-day which, in my 
opinion, approaches more nearly to the ideal plate than any 
other: in which the percentage of useful to idle active 
material is much higher; in which the surface is large and 
open; and the continuity nearly perfect. It is neither a 
Planté formed nor a pasted plate; but as I do not wish to use 


the valuable space of this paper for purposes of advertise 
ment, I refrain from more particularly mentioning it. | 
only refer to it as I consider it important that so sweeping a 
statement as that with which Prof. Marsh closes bis article 
should not go unchallenged. ] 

There are certain well-defined limits to the possible capa- 
city of a lead storage battery, it is true, and that these are 
closely approached in practice, and great improvements have 
been made in prolonging the useful life of these batteries, I 
know of my own experience. 

There is no secret about the means to attain these ends. 
Just some process of formation, whereby, say, 70 per cent. 
of the active material in each plate can be utilised, instead 
of the 334 per cent. of the Professor's experience. 


ij Arthur E. du Pasquier. 
Cardiff, Vorember 25th, 1902. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
MANCHESTER SECTION, - 


A MEETING of this section of the I.E.E. was held on 
Tuesday, November 25th. Mr. E. W. Cowan presided, and 
Messrs. R. S. Hutton and J. E. Petavel read a paper on 
“ High Temperature Electro-Chemistry: Notes on Experi- 
mental and Technical Electric Furnaces.” The paper is 
essentially technical, and should be of great service to those 
concerned in the equipment of electro-chemical laboratories, 
while the copious references are of value to any desirous of 
further investigating the subject. Jt is within the past 10 
yearsthat most of the important processes have been developed, 
the discovery of calcium carbide in 1892 giving a great 
impetus to the subject, and the provision of cheap electric 
power has stimulated the development. The reason for the 
little progress made in England, compared with that in 
Continental countries and America, is often attributed to tbe 
absence of water-powers, but the authors pertinently pointed 
out that the cost of power, in a great number of cases, is 
only a small percentage of the prime cost of the manu- 
factured article; and that with bigh-efficieney steam 
plants, and the development of the gas engine, the cost of 
power in England should compare favourably with that of 
many of the water-power schemes; further, that the latter 
are often inacccssibly situated, thus raising the cost of freight 
on the raw material and the finished product. 

A large number of electro-chemical products are absorbed 
directly in the iron and steel industries, and with the appli- 
cation of producer and blast-furnace gases, we should, in 
England, be most favourably situated for the production of 
these substances. 

The paper is divided into two parts, Part l. dealing with 
the experimental equipment of a laboratory, Part II. bein 
notes on technical processes. 

In Part I. a resistance used for the exact regulation of 
large currents is described. This has been found very 
reliable, and should be of great utility in test rooms. 

The importance of purely scientific work is pointed out, 
for, though of no use for direct application in the imme- 
diate future, it may prove to be the starting point of notable 
advances, as has frequently been the case. In this direction 
a piece of apparatus is described for facilitating the deter- 
mination of the effect of gaseous pressures on high tem- 
perature chemical ‘phenomena, and it is proposed to care- 
fully study some of the gaseous and other reactions, which 
may be expected to differ considerably from those occurring 
under ordinary working conditions. | 

A number of electro-chemical products were exhibited, 
those particularly interesting being electrolytic carbons and 
lead pencils. 

There was practically no discussion. Prof. Arthur 
Schuster, F.R.S., pointed out the great difficulties of 
the subject. In the early days of electrical engineering 
no very great advance was made until mechanical and 
electrical krowledge were combined; again, with electro- 
chemistry, not only was mechanical and electrical know- 
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ledge required, but also a thorough understanding of the 
chemical problems, which could only be acquired after 
long and careful study. When we had men with these 
three qualifications, we might hope for more rapid 
advancement. It is very desirable that more should be 
known of the exact behaviour of processes st high tem- 
Jeratures, and with the experimental pressure furnace described, 
the uuthors were working at this subject, and would no doubt 
produce useful results, 

Dr. Bowman said he had not a very great knowledge of the 
subject, being acquainted only with the manufacture of calcium 
carbide. One difficulty in making experiments, was due to 
the unreliable methods in nse for the determination «f. high 
temperatures, ^ He realised the importance to the industry of 
men having the combined mechanical, electrical and chemical 
training; such physical laborat ries as that with which the 
authors were connected would be most useful in this respect, 


and in advancing the development of the industry. The 
lack of water-power in this country should not militate 
against such development here, because with more eff. 
cient steam and gas plants the power shonld be cheaply 
available; also, th« ir location in the districts where the electro. 
chemical produots would be utilized, wonld be important 
from economia considerations, He was watching with 
interes& the chemical versus electrical processes for the 
manufacture of nitric acid. 

In reply to a vote of thanks, the authors stated that they 
were indebted to Prof. Schuster for his foresight in having 
an eleetro-chemical laboratory included when the plans for 
the Owens College bnil lings were considered. The evening 
was concluded by adjourning to the laboratory, where same 
experiments were in progress, including the manufacture 
of :—(1) Calcinm carbide; (2) carborundum; (3) pure 
chromium ; (4) ferro-chromium ; (5) ferro-vanadium. 


SE NSS TR — I — — —— SS ——— SE FAC E TUR DENTRO 
| LIGHT RAILWAY COMMISSION. 


Lær of applications made to the Light Railway Commissioners in November, 1902, for orders authorising light railways:— 


— 


7. Dudley, Halesowen ; 


1 
Title. | County. Promoters, 
| —— M € 
1. Avonmouth ... Gloucester Philip Napier Miles .. 
2. Callington (extension | — Light Railways  De- 
of time) | veloome: t Co., Ltd. 
9. Dartford extensions Kent cs ... | Dartford U.S NI 
4. DevonportCorporat'n | Devon ... | Devonport Corporation 
5. Didcot & n | — Light Railways De- 
(Amend. velopmeut Co., Led. 
6 Doucarter 'orporation Vorks ... ... | Doncaster Corporation 
aud Dis rict, | Staffs. Dis rict E. T. Co. Ltd., 
aud B E T. Co., Lta. 
8 Grimsby District | Lincoln Gr, Central Ralway Co. 


9. High Peak District 
10. Lambourn Valley ...| Berke 
11. Lastingham & Rose- | Yorks ... 


dale | Lt. Rlv Co. 
12. Mid- Suffolk . . | Suffolk 


Tra: tion Sv n^»icate. 


way Co. 


18 Newton Toney Curve Wilts L. & S. W. Rly. Co. 
14. North Lindsey i — 


Co. 


15. Quarry Bank, Brier- | Stafford and Wor- | Quarry Bark UDC, 
Brierley Hl U DC.. 
Regis & Rowley Regis U DC. 
«| Power & Traction, Ltd. 
S »ff rd aud Wor- | Rowley Regis U. D. C. 


ley Hill & Rowley | cester 


16 R pou and District... | Yorks.  ... 
17. Rowlev Reyis 
ceater. 


18. Rugby and District... | Warwick ... (es 


19. Torquay and District | Devon 
20. Tottun, Hythe, and Southampton 
Fawley. 


Worcester and | Didley, Stourbri geand 


Chester and Derby Derbyshire & D.strict 
Lambourn Valley Rail- 
Lastingham & Rosedale 
Mid-Suffolk Lt. Rly. Co. 


North Lindsey Lt. Rly 


O W. Bowen, E. Horton 


Power & Traction, Ltd. 
L. & 3.W. Railway Co. 


Engineer. Mileage a Gauge. Agents. 
| | | It. an | M 
T Kirkland. 21 | Steam or | 4 83 Torr & Co. 
electric 


Extension of time. 


| 
D. 8. Copper. 2 l 
2 | Bircham & Co. 
| 


W. C. C. Hawtayne 73  ' Electric ! 4 f$ | Baker, Lees & Co. 
C. Chadwell . 14 © Electric 36 + -herwoud & Co. 
— Revival of powers;  — | Bircham & Co, 
audexUnsuoftme | 


Sherwood & Co. 
3. Morse. 


W. & R. Crabtree 13 
S. Sellon ... "EX 


| 
Electric. , 4 84 | 
Electri | 3 6 | 
| Martin & Leslie. 
à | W. & W. M. Bell. 


C. A. Rowlandson 74 Electric | 4 
J. E. Waller. 20] #£Electric . 4 
i 
For power to work existing Le Brasseur & 
railway as a light railway Oakley. 
O. Chadwell .. Deviation aud extension uf F. C. Mathews & 


J S. Macintyre ... 


time i Co. 
Jeyes & Godden Deviation and extension of W. H. Smith & 
time Son. 


J. W. J. Hood $ [Steam ..] 4 84 8. Bircham. 
— Extension of time... .. W. Dodgson 
| (Leeds). 


R. Wilson we, 98 Electric 3 6 Baker, Lees & Co. 
| ! 
R. A. Smith | 4j |Eletrie | 36 | Baker, Lees & Co. 
R. Wilson | 67 b · lectric 3 6 Baker, Lees & Co. 
Pritebard, Green 4} Electrio 3 6 | Wm. Webb & Co. 
aud Lo. 
R. A. Smith 8 Electric 3 6 | Baker, Lees & Co. 
J. W. J. Hood ;, Wg | Steam .. 4 8% 8. Bircham. 
| 


Total mileage, 7. 2. 


Total estimate, £620,320. 
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APPLICATIONS FOR ELECTRICAL POWERS. 


THE followirg is a further list of applications now filed for lighting, 
tram wav, po ver and railway achemes :— 

Electric L ghting ( ^pplicat:ions by Companies) —Port Dinorwic 
(G W. D. A-sheton Smith); Whitchurch and Pargbowrne (W. aud 
P. Electric Supply Co.); Carirbrooke aud Northwood (Isle of Wight 
E.L. and P. Co.); Auckland Rural (County of Durham E. P. D. Co.); 
Jilogan (Urban Electric Sapply Co); Bromley Rural District (Kent 
Electric Power Syndicate); S'ttiugbourne and Milton (Kent 
Electric Power Syndicate); Uxbridge aud District (U. and D. 
Electric Supply Co.); Leatherneat and District (Dorking and 
Fetcham) (L. and D. Electricity Co.); Strood and Dartford (Kent 
Electric Power Syndi-at-); Sandwicb, Deal, Walmer and District 
(Kent Electric Power Syndicate); S-venoaks (Kent Electric Power 
Byndicate) ; Chipping Norton (W. V M. Popham). 

Electric Lighing (Applications by Cunci/s).— Huddersfield ; 
Dawii-h; Brixbam (D vov); stroud; Wigan Rural D.C.; L C.C. 

kl trie Supply Bill, purchase of London nudertaki gs); 
unceston; Nantwich; S afford (oat~ide borough limits) ; Orrell; 
Huck a leunder-Huthwaite ; Abersychan; Falmourh; Bedwellty ; 
Portland; B:xley (East. Wickham ; Waremley ; Horsforth ; Woick- 
ham; Hovbary; S»uthgate ; Brumby aod Frodingham; Calverley ; 
Yeovil; Wimbledon ( ^erto») ; Nowtou-iu- Maker fi: Id. 

Electric Tramways and Light Railways (Cumpanies’ Applications). 
~Gosport, Fareham, Purchester aod Cosham (Portsmouth Street 
Treaways Co.); West Cumberland Electric Tramways Co.; High 


Peak District Light Railways (Derbyshire and District Traction 
Rynaicate); Dewsbury, Batley and Birstal Tramways (B.E T. Co); 
Belfast Street Tramways Co: Cuatham aud District Ligut Railways 
Co. (Rainham, Gravesend, Na istore, & .); Ss uth Suields, Sunder- 
land ad Distret BE T. Co); Notuegoamshire and Derbysüire 
Co.; Birmingham District (local Couucil- aud City of Birmi:gham 
and Midiaud Tramways, Ltd, aud B E. T. Co. re running over 
existing Birmingham lines, and various other powers); Preston and 
Horwich Tramways Co; Wakefield aud Di-trict Ligut Railway Co; 
Dudley, Halesowen aud Distriet Light Railways Extensions 
(D.S. and District E.T. Co. aud the B E. T. Co.); Luton, Dunstable 
and District Co.; Hastings Trauways Co.; Grimsby District Light 
Railway (Great Central Railway); Rochester, Chatham, Gravesend 
aud Maidstone (Co.); Torquay aud Paiguton l'ramways Co.; Rugby 
and District Light Railway; Torquay aid Distei-t (Power aud 
Traction, Ltd.); Leeds and Guiseley (Londou and Birmiogham 
Trust). 

pem Tramways and Light Railways (Councils! Applications).— 
Devonport (light railway); Bourpemo.th (purchase of Poole & 
District ET Co., &); L.. C. (T amways and Improvements); 
Manchester; Worthing; Plymoutn; Astou Manor (also puwels 76 
supply of tittinga, aud of energy iu bu k to outside. authorities); 
Sulf ird; Kingston-up in- Hult; South Suielus; Bradford; Exeter, 
Ramsbottom; Dartturd; Leeds; Hor-forth; Keighley; Q sary 
Bank, Brierley Hill and Rowlsy R.gis (U. D. C. ) ] Rwwley 

218. . 

Electric Power ant Railway Schemes —Carmarthenshire Electric 
Power Oo.; Shropshire, Worcestershire aud East Denbigusure 
Power Co.; Somerset aud District Electric Power Co.; Baker Street 
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and Waterloo Railway Co. (various); Central London Railway 
(new lines and subways); Seaforth and Sefton Junction Railway 
do.; Clapham Junction and Marble Arch Railway Co. (under- 
ground); London and Brighton Electric Express Railway (Co.); 
Taff Vale Railway Co.; City and Crystal Palace Railway Co.; 
Paddington, Victoria and Kennington Railway Co. (underground). 

Miscellaneous — L C.C. (General Powers, including provisions re 
Borough Councils and supply of electric fittings). 

The Ties says that last Saturday was the latest time allowed by 
the Standing Orders for depositing at the private Bill office of the 
House of Commons, plans and other documents in connection with 
Bills for the making of local improvements to which Parliamentary 
sanction is necessary, and which are to be brought forward for con- 
sideration in the ordinary session of 1903. When the office was 
closed at 8 o'clock it was announced that there bad been deposited 
46 plans in connection with railways, 38 in relation to tramways, 
60 miscellaneous, and 150 provisional orders, including tramways 
and electric lighting—total, 294. These figures may be compared 
with those of this time last year, which were—railways, 48; tram- 
ways, 23; miscellaneous, 73; provisional orders, including tramways 
and electric lighting, 174—total, 318. It is a remarkable fact that, 
though tbe totals under the different headings vary, the aggregate 
number of Bills (as distinct from provisional orders) is exactly the 
same this year as last vear. i 


LEGAL. 


Tug Patent ExrrorraTios Co, Lro., v. Stemens Bros. & Co. 


In the Court of Appeal on Monday, Tuesday and Wednesday, 
before Lords Justices Vaughan-Williams, Stirling, and Cozens-Hardy 
the case of the Patent Exploitation Co., Ltd., v. Siemens Bros. 
and Co., Ltd., was heard on appeal of the plaintiffs from a judgment 
of Mr. Justice Buckley. The case was reported in the ELECTRICAL 
Review for February 7th, 1902. 

Mr. AstBuRy, K C. (with him Mr. Shaw and Mr. Paget), in open- 
ing the case, said his clienta were the plaintiffs, and they appealed 
from the judgment of Mr. Justice Buckley in respect of an alleged 
infringement of certain letters patent granted to one Charles Addi- 
son Hitchcock, being No. 1,110, of 1890, the invention being for an 
improvement in galvanic batteries. The subject matter of the 
appeal was a simple one. The Court would not be troubled with 
scientific matters to any great extent. Mr. Justice Buckley had 
decided the matter substantially on the question of con- 
struction of the specification. Their Lordships would not 
be troubled with the question of infringement, because it 
wai admitted that the plaintiffs’ specitication was good. 
Counsel then proceeded to go into the matter in great detail, and 
later said that Mr. Justice Buckley only ''just" decided against 
the plaintiffs, His Lordship came to the conclusion that plaintiffs 
had not quite claimed all they had invented. He (counsel) con- 
tended that Hitchcock did a great work in a small way. Tbe 
plaintiffs’ case was that the lsarned judge had given an unnatural 
meaning to the specification, instead of allowing the words to have 
their ordinary fair significance. They said that if the learned 
judge had given the words of the specitication their ordinary 
significance their invention was clear on the document. The point 
to be decided turned almost wholly on the question of construction. 
Learned counsel next dealt with the specification. The arguments 
were replied to by Mr. Fletcher Moulton on behalf of the defendants, 
and after considerable discussion between counsel and their Lord- 
ships, the hearing stood adjourned. 


Dustin UNITED Tramways Co. v. FITZGERALD. 


Tak House of Lords has dismissed the appeal of the plaintiffs in 
this case, which has been reported and discussed in our columns 
from time to time. The company is held liable for keeping the 
part of the highway over which it bas a qualified dominion in a 
state of safety, whether by sanding or any other effectual method. 


BUSINESS NOTES. 


New Publication.—'The first number of the World's 
Work, the new 1s. monthly, edited by Mr. Henry Norman, M.P., 
and published by Mr, W. Heinemann, is a most excellent produc- 
tion. Educational matters are naturally very much to the fore, 
and other subjects discussed are municipal trading, the hindrances 
put in the way of trade by English railways, and American labour 
methods. The work abounds in articles of timely interest, and the 
Pictorial side of the publication is very strong. 


Hispano-American Electrical Society.— According to 
La Energia Eiéctrica, Madrid, there has been formed a society 


bearing this name by a syndicate of American firms in different. 


branches of the electrical trade, each of which has, for many years 

past, made a speciality of constructing a certain kind of articles. The 

above journal (organ of the association La Industria Eléctrica en 

Espana") expresses the hope that this may lead to the recent 

advances of American industry becoming known in Spain, thus 

Mind rise to a powerful development of the industry of that 
ry. | i 


Electrical Wares Exported. 


WHEE ENDING Dec. 3RD, 1901. WEEK ENDING Dec. 2ND, 1902. 


Adelaide ..  ..  .. Value £342 | Bangkok ..  .. . Value 463 
T Teleg. apparatus .. 2,618 Bombay as vs . . 382 
Alexandria .. as m . 296 Brussels - x 85 


Buenos Ayres 2s ks .. 459 Buenos Ayres v bu .. 2,004 
T Teleg. cable .. 85 5i Teleg. mat. .. 100 
. 1,126 Caloutta  .. oe oe 


T Teleg. mat. m 
Caleuttà  .. ... ...  ..12539 | Cape Town..  .. .. «- 408 
Cape Town.. i se oe 90 Colombo  .. oe re ai 79 
Channel Islands. 8 | Duran 2,064 
Chinde x ie A 8 i Teleg. mat. .. . 1,912 
Copenhagen ihe Pgs .. 260 Flushing 5 T . J0 

" Teleg. wire . 214 Hamburg .. E Us eS H 
Durban s s . 865 n Teleg. mat. oe 76 
East London - or sa 59 Hong Kong.. Ja - . 25 

5 Teleg. mat. s. 217 Kure .. y si is .. 168 
Fremantle .. ss m .. 8&0 Le Treport. Teleg. mat. .. 200 
Gothenburg 55 i e 65 Melbourne 21 
Lyttleton .. os 18 on 65 Mossel Bay .. os its is 12 
Melbourne .. E s . 400 Nagasaki A " n3 25 

- Teleg. mat. .. 842 North Atlantic. Teleg. cable 20, 400 
Ostend vs T E .. 220 Ostend = 25 2 be 21 
Port Elizabeth  .. ad ee 218 Perth.. és is we EE 
Rio Janeiro.. PS M . 200 Port Elizabeth  .. a Ve 65 
S:ockholm. Teleg. wire Vis 67 Santiago ae T vs 36 

5 Teleph. mat. 149 Singapore .. es wa .. 206 
Sydney ix m oe 7777 Sydney a ss ae .. 887 
Tokio.. - is ix ad 49 Wellington .. z4 ae .. 405 
Valparaiso .. se vs ec 60 
Weilington .. x s 85 91 

Total .. £11,779 Total £29,522 
Foreign Goods Transhipped. 
Durban. Telephones .. Value 487 i 
New York, Elec. mat, .. n 88 
— | 
Total .. £120 


Figures Relative to Superheat.— In sending a 
circular of their superheater, Messrs. McPhail & Simpson point out 
that they use nothing but mild steel in construction, and solid- 
drawn pipes. They provide suitable thermometer pockets for 
temperature-taking, but in all their experience they have never 
found it necessary to provide a.safety valve for a superheater. They 
also state their objection to the flooding of superheaters as liable to 
cause sediment and scale, and probably they are right. There must 
arise some deposit when flooding is done with impure water, and 
there is always present the liability of causing mishaps to the 
engines from forgetting to drain off the water. A sheet of some 
20 results of various tests is given, showing a saving or extra 
efficiency, whatever thig mean, of 16:8 to 51:5 per cent. The latter 
figure is very suggestive of steam previously very wet indeed. An 
average saving of 307 per cent. is claimed with an average super- 
heat of 54°4° F., figures which require more explanation before we 
can accept them. Superheating by itself will not give such results 
as are claimed, ana care ought to be exercised to differentiate 
between the economy due to superheat and that due to evaporating 
an excess of moisture carried over as priming. Figures given by 
Hutton as the probable economy from different degrees of super- 
heat are quoted by Messrs. McPhail & Simpson. We abstract a few 
of them below, with the comment that the third column is of very 
little value—the saving in heat units is the essential con- 


sideration :— 


Superheat. Coal economy. Steam economy. 
Fahr, Per cent. Per cent, 
15° 10 12 
30° i 17 20 
60° 22 25 
100° 26 80 
200° 35 40 
i 300° 45 50 


Football.—On Saturday, 2?nd ult., the first of the 
annual football matches between the General Electric Co.’s head 
office, Queen Victoria Street, and the Robertson Lamp Works, 
Brook Green, took place at Wormtolt Farm. The game was a very 
fast and furious one. The final result was the same as in several 
preceding years, the lamp makers managing to come off victorious 
by one goal to nothing. The return match is to be played some 
time in the beginning of the year. 


Sunbeam Lamps.—The Sunbeam Lamp Co., of Gates- 
head, has secured a contract from the Midland Railway Co. for 
electric incandescent lamps for next year, also one for the whole of 
the requirements of the Liverpool Overhead Railway for six months. 
The same company also bas in hand otker large and important con- 
tracts from the General Post Office, and other departments of H.M. 
Government. We learn that at no time, since the beginning of 
the company in 1887, have the works been so busy and the orders so 
numerous. The company claims to have solved the difficulty of the 
bigh- voltage lamp question, and that the type it is now making is 
equally as satisfactory as the lamps for low-voltage circuits. 


Electrical Developments.—Referring to the article 
by Mr. V. Ryan on the above-named subject which we recently 
published, the Bastian Meter Co. points out that the author's 
implied suggestion that all practical meters lave a “revolving 
element," does not apply to ite products; the latter represent one 
of the earliest forma of meter revived and perfected, and put in use 
to the number of 12,000. Moreover, these register the very smallest 
currente, whereas the company doubts whether motor meters of 
40 amperes capacity will always start with a single 8-c.P. lamp, 
unless it be a 50 volt lamp. 

F 
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Electrolytic Rectifier.—Under the name of „ Nodon’s 
Electric Valve," a practical form of aluminium cell is being intro- — 
duced into this country, for the purpose of rectifying alternating 
currents, of which the following is a brief description. Mr. 
H. Snowdon, of 52, Queen Victoria Street, E.C., is the sole 
agent for the United Kingdom. The apparatus consists of 


Fic. l.— VIEW oF COMPLETE RECTIFIER WITH FAN. 


four cells, shown complete in fig. 1, each comprising a 
perforated iron tube, closed at the lower end by an insulating plug, 
and provided with a terminal; passing through the plug, con- 
centric with the iron tube, is a cylinder composed of an aluminium- 
zinc alloy, and provided with a terminal. The whole thing is 
immersed in a saturated solution of ammonium phospbate. The 
action of the cell is based upon the formation of a film, stated to 


-----> 


| tn 


Fic. 2.— MgTHoD oF CourLING CELLS oF RECTIFIEB; A,B, 
q'anMINALS FROM WHICH DiRnECT CURRENT 18 TAKEN; M, N, 
ELECTROLYTIC CONDENSER; 8, INDUCTANCE Colt. 


consist of phosphate of aluminium and of zinc, of alumina and of 
oxide of zinc," at the surface of the aluminium cylinder when the 
latter acts as anode ; this film presents an enormous resistance in 
opposition to the current flow, but is reduced directly the current 
is reversed, thus permitting the current to flow freely in one 
direction only. If a single cell is used, a uni-directional 
intermittent current is obtained; by using four cells, a 
practically continuous current results, as shown in the diagram, 
fig. 2, on the method devised by M. Leo Gratz. The cells 
will stand any pressure between 60 and 140 volts each, and can, of 
course, be put in series for higher pressures; they can also be used 
for polyphase currente, two cells per wire being required. An inci- 
dental advantage is the possibility of regulating the continuous 
current by means of an inductance coil in tbe a.c. circuit, 
 $nstead of using a resistance, which goes some way to counteract 


— 


the loss of energy in the cells; the efficiency of the latter 
is 75 per cent., and can be maintained at this value by means 
of insulating sleeves slipped over the aluminium cylinders. The 
apparatus is independent of frequency, and does not exceed 
a temperature of 50° C. at normal full load. An example 
of the current curves, obtained by means of the H spital er ondo- 


Fig. 3.— RECTIFIED CURRENT CHARGING BATTERY AT 8 AMPERES. 


graph, is shown in fig. 3. The current density on the alaminiam 
surface is 5 amperes per square decimetre. The uses of the appa- 
ratus for charging accumulators, all kinds of electrolytic work, 
medical appliances, &c., are obvious. An electrolytic condenser, 
based on the same principle, is shown at M, N, in fig. 2. 


Annual Dinner.—Messrs. Veritys, Ltd., Birmingham, 
held their annual works staff dinner at the Acorn Hotel on 
Monday, 1st inst. The chair was occupied by Mr. P. G. Ebbutt, 
managing director, eupported by the works manager, Mr. G. O. 
Donovan. After the customary toast to the King, the chairman, in 
response to The Firm,“ pointed out how in nine years the pro- 
gress of the firm had been proved by a seven-fold increase in their 
output. The dinner was followed by a smoking concert. 


Schulz Accumulators.—Messrs. Baker, Bauer & Co., 
of 3, Garden Street, Manchester, have taken up the agency for the 
Accumulatoren Werke E. Schulz, of Witten-on-Ruhr. In the cells 
made at these works the positive electrodes ara deeply-grooved 
plates of lead with a strong core of solid metal, having a very large 
active surface ; they can, therefore, stand very rapid and long dis- 
charges, and are suitable for use in generating stations for tram- 
ways, &c. In the positive plates the grooves are narrow, and are 
sub-divided for the purpose of obtaining a large active surface while 
reducing their weight and size as much ss possible. They are 
formed by a Planté process, which is patented in all civilised 
countries. The negative electrodes consist of solid lead grids, 
having also a large extent of surface, which allows of the reception 
of a sufficient quantity of active matter. A special process is 
followed in the manufacture of the negative plates by which the 
spongy lead is made very porous, thus allowing every portion of the 
active material to take part in the working. The further precaution is 
taken to give the negative plates a larger capacity than would in 
the beginning be required, to prevent the decay and sulphating 
which might set in through bad treatment of the battery; yet the 
two types of plates correspond well with each other in their 
capacity, so that over-working the negative plates by an exces 
sive utilisation of the large surface which the positive plates 
- possess is impossible. The other extreme, of making the positive 
plates with so large a surface that they by far outlive the negative 
ones; and the former sulphate after a comparatively sbort time, is 
avoided. A special method of mounting the plates is employed, 
which, with other advantages, isclaimed to ensure their satisfactory 
working, durability, and high efficiency. Batteries of this type 
have been installed at over 50 electricity works on the Continent. 


E. P. S. Batteries.— The Electrical Power Storage Co., 
Ltd., has received orders for the eupply of storage batteries from 
the War Office for the Stanhope and Marlborough lines, Aldershot ; 
Bury Corporation; the Roundhay and District Electric Lighting 
Co, Ltd.; Roxburgh District'Asylum, Melrose; North Riding 
Lunatic Asylum ; and tbe Langho Asylum. 


St. Louis Exhibition.—An excellent little pamphlet bas 
been issued by Commissioner Parker (Sanctuary House, Tothill 
Street, S.W.) giving a fair idea of this Exhibition, its aims, and 
so forth, with views of the different buildings, maps &c. All 
5 in the show can obtain copies on application at the above 

Tress. 


Atlas Motors.—Messrs. Willans & Robinson, Ltd., have 
adopted Messrs. T. Harding Churton & Co.'s “ Atlas" motors for 
driving centrifugal pumps by Messrs. Gwynne & Co, at the new 
works at Queensferry. The motors are specially arranged with 
vertical spindles running in ball bearings, but are in other respects 
oss makers’ standard four-pole type, and shunt wound for 400 
volts. i 


Düsseldorf Awards, — The Körting two-cycle gas 
engine, for the manufacture of which Messrs. Mather & Piatt, Ltd. 
are licensees, was awarded two gold medals at the Düsseldorf 
Exhibition, one of these gold medals going to Gebrüder Klein for a 
700 B. H.P. Körting engine made by them, and the other to the 
Siegener Maschinenbau Actiengeselischaft for a similar engine of 


600 B H.P. 

Catalogues.—A batch of circulars and prints has come 
to band from Messrs. Ernest Scorr & MOUNTAIN, LTD, 
describing some recent pumping, hauling, and power plaute tbat they 
bave completed in connection with collieries and works. Circular 25 


- 
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describes a large pumping plant put down for Messrs. Blair & Oo., 
marine engine builders, of Stockton; No. 26 describes an electrical 
winding gear completed for the Heckmondwike collieries ; in No. 28 
is an account of an electric power plant at the Normauby Ironworks 
Co.'s manufactories; No. 41 shows an electrical ventilating plant 
completed for the Mickley Coal Co.; No. 42 deals with electrical 
pumping, hauling, and lighting plant for the Tredegar Coal and 
Iron Co. for their Pochin Colliery; and No. 47 describes an elec- 
trical haulage plant supplied to the Consett Iron Co. for their 
Langley Park Colliery. The prints illustrate the firm's 300-K w. 
sets as recently installed for the Gloucester Wagon Co, their 
standard four-pole type dynamo, small electric pumping sets, multi- 

lar Claes 8 M. generator for coupling direct to high-speed engines, 
self-contained motor, electrically-driven winding gear as supplied 
to tbe Heckmondwike Collieries; also sundry haulage gearing, 
enclosed dynamos, pumps, motors, &c. 

The third edition of the Iuprovep ErxcrRic Grow Lame Co.'s 
" Street Lighting" catalogue bas been issued. lt is an excellent 
production both in regard to general lay-out and printing. A variety 
of types of street standards, brackets and other fittings are well 
shown for arc and incandescent lighting ; switch gear, automatic 
time switches, distribution accessories, and illumination photo- 
meters are described. The list is divided into three parts (1) re- 
lating to incandescent electric street lighting; (2) to arc electric 
street lighting ; and (3) gives some general notes on the subject of 
street lighting. 

A prioe list of Nernst electric lamps has been published by the 
ELRCTRICAL TRADES SUPPLY, Lro., of Cornwall Street, Birmingham. 

Messrs JONES & HORSFIELD, of Broomstair Works, Denton, have 
issued a new catalogue of their patent sectional and removable 
covering for steam boilers, piping, &c. 

MressBs. DRAKE & GoRHAM, Lro., have sent us a small booklet 
containing a description of the works of the Jandus Arc Lamp and 
Electric Co., at Hartham Road, Holloway. An account of these 
works and their equipment recently appeared in the ELEcTRICAL 
RavinRW. 

A price list of regulators and motor-starting rheostats, got up in 
their usual style with thumb index to sections, has been publisbed 
by the KLRCTRICAL Co, Lro. It is fully illustrated with diagram- 
matic and other illustrations. 

Taz BERLINER TELEPHONE MANUFACTURING Co., of Queen 
Victoria Btreet, E.C., has issued a fifth edition of its catalogue of 
telephones and accessories. A special effort has been made to 
make the book as comprehensive as possible. and diagrams of con- 
nections appear of nearly every telephone included. We cannot, 
of course, attempt to detail here all the numerous items, but they 
cover pretty well all requirements in telephonic apparatus. The 
illustrations are plentiful and well executed, and the general 
appearance and get-up of the publication make it more attractive 
than is sometimes the case with trade catalogues. The list will be 
of interest to all who are connected with the telephone business, 
and we may mention that a complete stock of loose sheets of the 
various illustrations and diagrams is kept for the use of any who 
apply for them. 

Messrs. SIEMENS Begos. & Co., LTD., have just brought out a 

amphiet entitled “Electric Crane and Capstan Equipment.” 

he construction of the "C" type motor is explained, and its 
suitability for this class of work referred to, controllers, switches, 
resistances, brakes, connection boxes and other parts of a crane 
installation being aleo described. There are numerous excellent 
illustrations, and tables of dimensions appear at the end of the 
pamphlet. | 

MzssBs. HAYWARD, TYLER & Co. have placed before us a copy of 
their new “ M ” catalogue in which are described a variety of types 
of electrically-driven and other treble-barrel pumps. A brief 
description and a small and neat picture is given of each item in the 

Two new lists have been brought out by Messrs. JOHNSON AND 
PmiLLiPS, one (S G) dealing with electric light shades and glass- 
ware, and the other (L A) being devoted to electric lighting 
accessories. 


Trade Announcements.—Messrs. R. W. Blackwell and 
Co., Ltd. announce the following changes in address of their 
branches :— Paris office, from 50, Boulevard Haussmann, to 20, Rue 
St. Georges, Paris; Paris Stores, from 83, Rue Phillippe, Girard, to 
40, Quai Michelet, Levallois-Perret, Paris. Tbe company having 
taken over the works lately occupied by the Dunlop Tire Co., the 
Brussels offi:e and stores have been removed from 1, Rue d’Aren- 
berg, to the company’s new building at 20, Avenue de Boulevard, 
Bruxelles-Nord. 

Mr. Ernest W. Dunton, chief electrical engineer at Earl's Court, 
London, has been appointed as engineer and manager to the 
Southern Electrical Installation and Wiriag Co., of Hastings. 

The Gilbert Arc Lamp Co., Ltd, of Chingford, has appointed Mr. 
David Alexander, A. M. I. E. E., of 79, West Regent Street, Glasgow, 
as its sole agent for Scotland and Ulster. and all inquiries for Gilbert 


15 lamps and specialities in those districts should be addressed to 
- him 


The Allgemeine Electric Co., hitherto established at 25, Victoria 
Street, Westminster, having been amalgamated with the Electrical 
Co., Ltd., the latter company has decided to retain those offices for 
its central supply station department. All inquiries respecting 
power and lighting plant, dynamos and motors, wire and cable, arc 
lamps, Nernst lamps, incandescent lamps, fittings, &c., should, how- 
ever, be directed to the head offices, 122 and 124, Charing Cross 
Road, W.C., as heretofore. 

Mr. Henry Adams, M.LC.E., M.I.M.E., consulting engineer and 
surveyor, writing from 60, Queen Victoria Street, E.C., says :—" The 


paragraph in your issue of 21st ult., referring to the dissolution of 
partnership between Mr. Williams and myself, would lead one to 
suppose that I have given up business. This is not the case, as I 
am still continuing my practice as a consulting engineer in the same 
rooms that I have occupied for the last 23 years." 

For some years past Messrs. Caraon & Evans, of 42, Finsbury 
Square, E.C., have done a large trade in general rubber goods, and & 
few years ago they added a branch for the supply of ebonite and vul- 
canite for electrical purposes. The firm is making a speciality of 
accumulator boxes, switchboards, switch handles and keys (solid or 
covered), insulators, bushes, bobbins, valves, washers, discs, plain 
and perforated sheet, rod, tubing, telephone fittings, and any special 
moulded or turned articles in ebonite to pattern supplied. 


Dissolutions and Liquidations, — Worcester Tram- 
ways, Ltd., on October 31st, resolved to wind up voluntarily (Mr. 
John Raworth, chairman). 

The Westralian Electric Lighting and Supply Co. meets at 
Lennox House, W.C., on December 30th, to hear an account of the 
winding-up from Mr. G. Saies (liquidator). 

The General] Tramways Construction Syndicate will have an 
account of the winding-up laid before it on December 29th at 43, 
Threadneedle Street, E C. 

First meetings of creditors and contributories of the Electric 
Railways Co. are to be held to-day at Winchester House, E.C. 

The Buenos Ayres Electric Tramways Co. is windiog-up volun- 
tarily, with Mr. E. G. Summers, St. George's House, Eastcheap, E.C , 
as liquidator. 

December 31st is the last day for receiving proofs for intended 
dividend in re Electric Lamp Regenerating Co., Ltd. 

Messrs. A. H. M. Francis & R. S. J. Spilebury (Francis & Spils- 
bury, electrical engincers, 20, Bucklersbury, E. C.), will dissolve 
partnership as from December 31st next. After that date all debts 
will be attended to by Mr. Francis, who will continue the business 
under the style of Francis & Co. 


War Funds.—The employés of Messrs. Crompton and 
Co., Ltd., have now closed their subscriptions to the Soldiers and 
Sailors Wives and Families Reservists’ Fund. We are informed 
that when the war started it was resolved '' that subscriptions to this 
fund should be voluntary, and that Id. per week should be 
deducted from each man's wages." The subscription list as now 
closed, sh »ws that the total amount subscribed was £583 5s. 9d. 


Premier Lamps.—The Premier Electric Lamp Co. has 
secured big contracts from the Lancashire and Yorkshire Railway 
and from the Midhnd Railway for the supply of incandescent 
lamps for the year 1903. 


Book Received.— The Via Eastern Telegraph Social 
Code,” compiled by R. T. Atkinson. London: Wm. Hutchinson 
and Co. and R. T. Atkinson, Salisbury House, 1902. 5s. net. 


ELECTRIC LIGHT AND POWER NOTES. 


Baltimore.—A syndicate has purchased interest to the 
amount of two million dollars in the Baltimore electric power 
companies, and has formulated a scheme to provide Baltimore with 
electricity to work street tramways, public lighting, &c., the scheme 
to take two years in carrying out. 


Birmingham.—An explosion took place in Colmore 
Row last week through the fusing of an electric cable in a junction 
box near the corner of Newhall Street. The heavy cover of the 
junction box, a slab of concrete in an iron frame, was hurled into 
the air, but fortunately those who were in the vicinity were not 
injured. The fusion of the main caused a momentary interruption 
in the electric lighting of the neighbourhood. This seems to be the 
first incident of the kind in Birmingham. The Corporation 
experts have failed to discover any escape from the gas mains, and 
ale unable to account for the explosion. 


Blockley.—In order to take advantage of the electric 
light installation provided by Messrs. Spencer & Co., of Stratford- 
on-Avon, the Parish Council has adopted the Lighting Act. With 
36 street lamps the annual cost will be £75 17s. 34d. 


Bradford.—On Friday, the 14th ult., the first large 
2,000-H.P. engine and generator installed at the new Corporation 
electricity station in Valley Road was put on to the circuit for the 
supply of the electric tramways. For the first few days the load on 
the engine was kept comparatively light, in order to make sure that 
tbe working was satisfactory. On Monday, the 17th ult., full load 
was put on the engine for the first time, and the full tramway 
service was resumed, and has since been maintained. The engine 
has been running for six hours each day since this date, and has 
proved iteelf to be thoroughly reliable and satisfactory. The con- 
tractors for the engine, Messrs. Cole, Marchent & Morley, Ltd., of 
Bradford, are to be congratulated upon the expeditious way in 
which they have carried out the erection, and the same must apply 
to the British Westinghouse Electric and Manufacturing Co., Ltd., 
of London and Manchester, who were responsible for the erection 
of the generator. Owing to the very short time at their disposal, 
the work has had to be pushed on with the utmost despatch, and it 
is highly satisfactory to find that in spite of this high pressure of 
work, not the slightest hitch has occurred in starting the engine and 
getting it on to the load. It was only in the Spring of this year 
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that it was possible to commence building operations on the new 
station in earnest, and in the nine months that have elapsed since 
then, the large engine house aud boiler house have been completed, 
and 4,000 up. of plant, comprising boilers, economisers, eugines 
and dynamos, with the numerous accessories that go to make up an 
electric lighting station, has been installed. The carrying out of 
this work, in the way in which it has been done, reflects the greatest 
credit upon the staff of the Corporation electricity department, and 
Mr. R. A. Chattock, the city electrical engineer, is to be con- 
gratulated upon a performance that has been rarely equalled in the 
history of electric lighting undertakings. Mr. W. Jones, the 
superintendent engineer at the works, and Mr. N. A. Atkinson, the 
clerk of works, must also be mentioned as having contributed very 
materially to the success that has sttended the carrying out of the 
work. The late chairmen and deputy-chairmen of the E.L. Com- 
mittee, Messrs. Shaw, Moorhouse, Croft and Akam, and the existing 
chairman, Mr. Councillor C. E. Dowson, and deputy-chairman, Mr. 
Alderman J. Hustler, took a close personal interest in the work, and 
gave great assistance in its execation. 


Brazil.— The Brazilian Government has recently issued 
a regulation requiring all vessels navigating the River Amazon to 
be provided with electric light projectors in order to avoid colli- 
sions. It is stated that this decision affects 500 steamers. 


Brighton.—The work of laying the foundations for the 
new electricity works at Portslade is now completed, and the con- 
tractors for the steel superstructure have taken the place in 
hand. Very considerable difficulties have been encountered, and 
the work has cost nearly £50,000, which is very greatly in excess of 
the eatimates. The present site used to be the old entrance to 
Shoreham Harbour, and consequently the foundations had to be 
taken down a great deal deeper than was at first anticipated, as the 
ground was chiefly made up of sea beach and mud. However, the 
chief difficulties now having been overcome. it should not be long 
before the building begins to take shape. When finished it will 
undoubtedly be one of the finest stations in the South of England. 


Cheshire Power Scheme.—A scheme is in course of 
preparation for the incorporation of a company for the manufacture 
of gas for power purposes, and electricity for power and for sale in 
bulk for lightiog purposes. The area to be covered by the com- 
pany’s operations is to comprise the whole of the county of Chester, 
as much of the county of Derby as lies north-west of Chapel-en-le- 
Frith and Bakewell; the county of Stafford north of, and including, 
Tutbury, Uttoxeter, Stafford and Gnosall ; as much of Flintshire as 
comprises Buckley, Connah’s Quay, Mold, Holywell, and Hawarden; 
and as much of the county of Denbigh as comprises the borough 
and districts of Wrexham. The manufacture of gas and the 
generating of electricity are to be carried on at stations to be 
erected at Sutton, near Runcorn; at Stone, in Staffordshire; at 
Bollington, in Cheshire; and at Acrefair, near Wrexham. The 
water required for condensing purposes is to be drawn from the 
Macclestield Canal. The.title of the company is to be the North- 
Western Electricity and Puwer-Gas Co. 


Croydon.—lIn his report to the C.C. on the fire at the 
electricity works, the electrical engineer, Mr. J. Gray-Scott, states 
that it began in the test room, but was instantly followed by a 
second fire in an underground chamber below the switchboard ; the 
former was readily extinguished, but the latter, which involved the 
mains from the switchboard to the generators and the feeders, could 
not be overcome until the station was shut down. Notable courage 
was 810wn by Mr. Thompson, the senior shift engineer-in-charge, 
in entering the chamber and endeavouring to extinguish the flames 
at the risk of his life, and the other members of the staff are higuly 
commended for their zeal in re-establishing the supply. The actual 
cause of the fire is not known. 


Derby.—The T.C. has authorised the Tramways Com- 
mittee to engage the services of an expert, to report upon various 
sites for the proposed station for the generation of electrical energy 


Dundee.— The proprietors of the People's Journal have 
introduced into their establishment a four-roll printing machine, 
which is driven by electric power, each half beivg connected to a 
25-H.P. motor, supplied by Messrs. J. H. Holmes & Co. The 
installation is on the well-known Holmes-Ciatworthy system. 
Power is taken from the town mains. 


Eastbourne.—Mr. W. C. C. Hawtayne, the consultit g 
engineer, has reported that the rabber-covered cables which were 
at one time used largely by the late company have gradually given 
out, and that the somewhat frequent breakdowns have all occurred 
on these old cables, which are laid in practically all the main 
thoroughfares. No fewer than 11,600 yards of new cable will be 
required to replace that which is practically worn out, at a cost of 
£7,500. The E L. Committee has adopted the engineer's advice, 
and recommends the Council to proceed with the work. 


Eccles.— The T.C. on November 26th decided to erect 
100 Nernat electric Jamps in the borough in order to improve the 
street lighting. 

The borough electrical engineer, Mr. Angus, bas been instructed 
to report fully upon his scheme for increaeing the demand fcr elzc- 
tricity, including the adoption of a system ot prepay ment meters. 


Felling.—On Monday the U.D.C. decided to accept the 
offer of Messrs. Haudcock & Dykes, electrical engineers, to advise 
the Council upon electrical matters. 


France.— The Southern Railway of France possesses near 
its station at Bordeaux extensive shops, which E employment to 
about 1,000 workpeople. Until a short time back, says the Kevue 
Générale des Chemins de Fer, steam and gas engioes varying in size 
from 1 to 100 H P. had been used to drive the machine tools, which 
number 100, but the management has just installed an electric 

lant, being convinced that electricity would prove more economical 
th for lighting and power. The entire installation was entrusted 
to the Société Alsacienne de Constructions Mécaniques, of Belfort. 
The power-house equipment comprises at present three generating 
sets, each of 500-11. P. capacity, but sufficient space has been left fur 
a fourth set, Each set consists of a Corliss engine couplei to a 
direct-current shuot-wound generator having an output of 1,400 
amperes at 240 volts. 'The drum-wound armature is keyed direct 
on to the engine shaft. "There are two balancing sete, one of which 
is kept inreserve. A niue-panel switchboard distributes the current 
to eight main circuits. The motors are arranged within a radius of 


500 yds. from the power house, with the exception of two of 15 BP. 


each, which are situated nearly tbree-quarters of & mile away and 
are used to operate pumps. The lightiog load amounts to 250 arc 
lamps and 2,700 incandescents. There are 46 motors installed, 
aggregating 775 H. P.; the sizes vary from 1 to 60 m.P. Two 45-ft. 
turntables are operated by motors; the current is led by under 
ground cables to two concentric insulated copper rings clamped 
to the centre support of the table. From these rings the current is 
taken off by two brushes and conducted by lead-covered cables to 
the motor, which revolves with the table. A switch placed near the 
motor, with & rheostat, allows the turntable to revolve in either 
direction. A 15-H.P. motor operates a capstan which is used to haul 
cars filled with ashes up an inclined plane, from which their con- 
tents are shot into trucks. 


Germany.—It is proposed to establish a central power 
station at Gravenstein, Scheswig, for the supply of electricity for 
electric lighting and power purposes in the Sunderoitt peninsula. 

The gas company at Hirschberg, Silesia, has decided to establish a 
centra] electric lighting station in the town. 


Gorton.—The U.D.C. has decided to take the necessary 
steps for obtaining the.consent of the B. of T. for a two years’ 
extension of time in which to carry out its obligations under ita 


electric lighting order. 


Hebden Bridge.— The U.D.C. has discussed an applica- 
tion for sanction to borrow £12,000 for the provision of a gene- 
rating station. Anoffer from Halifax Corporation to supply the 
needs of the district was considered as an alternative, and the 
matter was referred back to the Committee for farther considera- 
tion. 

Last week new plant at Halifax, and a transforming station at 
Hebden Bridge, 74 miles distant, which have entailed a cost of 
£27,000, were inaugurated. The current is transmitted to the trans- 
forming station from Halifax at a pressure of 5,500 volte The 
cost has been greatly increased, by comparison with the actual 
needs of the moment, because of the prospect of supplying Hebden 
Bridge in bulk. 


Hull.—It was reported at the meeting of the Corporation 

E.L. Committee on November 28th, that owing to the increased 
demand for electricity, considerable extensions of the plant would 
be necessary at no distant date. In view of the fact that it was 
nearly 16 months since the Committee decided to order the last two 
additional engines, and that those engines were not yet delivered or 
at work, the electrical engineer advised that one additional engine 
and dynamo of 800 1. H.P., aud two additional boilers should be 
included in the new plant, as it appeared certain that they would 
be required by the time they were able to be set to work. An 
additional economiser was required at the generatirg works. Finally, 
Mr. Barnard recommended mechanical stokers and coal elevators fur 
four boilers. 

The Committee instructed the engineer to prepare plans and es- 
mates for the suggested extensions and to invite tenders. 

It was also decided, in order to encourage the use of power for 
long hours, to adopt the Leeds Corporation’s scale of charges, in 
which the price was dependent on the number of units used per 
horse-power per annum, giving a cheaper rate tothose works where 
the motors were used for longer hours, from 2d. to Id. per unit. 
Electricity used for cooking or other heating purposes to be charged 
at 2d. per unit as heretofore. This scale of charges, ìt was 
suggested, should not interfere with the special scale for large 
works. Thereport was adopted. 


India.—The Indian Government has decided to adopt 
electricity for lighting and punkah-pulling in the military hospitals 
and cantonments, and has authorised an installation at Fort Attoc 
at the cost of a lakh of rupees. 


Keighley.—On November 27th a L.G.B. inquiry wae 
held into the application ofthe T.C. for a loan of £4,775 for e 
lighting purposes. There was only slight opposition, on the groun 
that the electricity works were not paying. The electrical enyineer, 
Mr. Smith, said that, although the Corporation did not sell any tung 
like the quantity of electricity which would make the Mrs 
paying concern, yet the demaud had this year increased !) 
20U per cent. 
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Fife Power Scheme,—A Bill is to be promoted in the 
next session of Parliament to constitute a comoany with powers to 
supply electrical energy in the County of Fife. The proposals in 
the Bill involve the establishment of five electrical generating 
stations at suitable intervals over the county, with distributing 
mains to all the chief towns, collieries and manufactories. In tbe 
Fife area it is estimated that there are over 400 collieries and 
factories; there are railways and tramways in some of the towns, 
and otbers are being promoted or euggested. All these could he 
supplied with power by the proposed company. At prerent io the 
area there is only one town or district where there is power to 
supply current, namelv, Kirkcaldy. Here the supply is in the 
hands of the Corporation, which will most likely be prepared to 
supply energy at from 4d to 6d. per unit. It, however, will 
be catering for an “ electric lighting load " and not for the '' power 
load " whieh the company desires to obtain. By the scheme in the 
Bill it is expected the electrical energy will be much more cheaply 
produced, and it is intended to charge from 1d. to 14d. per unit for 
power. The promoters seek power to supply in bulk to anv 
Corporation or tramway company or other "authorised" body which 
should desire to take current from them. 


R .t Power Scheme.—Tbe Kent Electric Power 
Rypdicate is very active just now. It bas recently purchased tbe 
Chatham undertaking of the Chatham and District Electric Light- 
ing Co. fora large sum; it has been (and is, in fact, now) running 
with the Rochester Corporation, and the Chatham and District 
Light Railways Co., in endeavouring to obtain powers to run 
electric tramways through Rochester and district, and from 
Rochester to Gravesend aud Maidstone, and recently it gave 
notice of its intention to apply to the B. of T. for a prov. order to 
supply electrica] energv in the districts of Strood and places 
between that town and Dartford. 


Leek.— On the recommendation of the Electricity Com- 
mittee, the U.D.C. has decided to apply to the B. of T. for an 
extension of the prov. order for three years from June 25th, 1902. 
This is nctbing if nct cool. Evidently the Leek U.D C. does not 
know that the B. cf T. cannot extend the order for a single day 
(though it can hang the order up and gay nothing about it for any 
length of time, but that is another story). 


Llangollen.—An electric lighting and power company 
has been formed to carry into effect an extensive project of ipstall- 
ing electric light in Llangollen. 


London.—City.—From a circular recently issued by the 
Charing Cross and Strand Electricity Supply Corporation, Ltd., it 
appears that the prices charged for electrical energy are 5d. and 2d. 
per unit for lighting, 3d. and 2d. (or a flat rate of 24d.) for power. 
The generating station at Bow will provide for a supply equivalent 
to overa million 8-c.P. lamps, and storage has already been pro- 
vided of more than twice the capacity of ary other battery plant in 
the kingdom. There are 180,000 8-c.P. lamps connected to the City 
mains of this Corporation, and contracts for 40,000 more have been 
entered into ; the supply in the west-end amounts to about 280,000 
lamps, so tbat the importance of the City supply is rapidly becoming 
comparable with that of the older undertaking. The printing and 
publishing trades have largely taken up electrical power for driving 
their machinery, finding it both eminently suitable for this pur- 
pose, and inexpensive. 

CaMBERWELL —A mofion to purchase the County of London and 
Brush Provincial E L. Co's. undertaking in the district was die- 
cussed by the members of the Borovgh Council last week. 

A deputation from the Municipal Association preeented a resolu- 
tion unanimously adopted at one of the largest public meetings 
ever held in Camberwell in condemnation of the proposed purchase. 
The spokesman eaid that the ratepayers felt that the Brush Co. was 
all along aware that electric lighting could not pay in Camberwell, 
and had undertaken the work, which had been done with feverish 
haste, in the belief that the undertaking would be purcba«ed by the 
Rorough Council. Gas was cheaper in the district than in any 
other portion of the kingdom, and it was impossible for electricity 
: successfully compete with it under the most favourable circum- 
stances, 

Another deputation from the Ratepavers’ Association also pro- 
tested against the suggested purchase. The report of the delegates 
appointed by thé Council to consider tbe question was presented. 
They rade no recommendation. 

Councillor Tomkina moved: That, subject to the site being a 
satisfactcry one and the mains laid found to be in good working 
order, an offer should be msde to purcbare the Brush Co's. installa- 
tion within the confines of the borough, together with all their 
rights in relation to their Camberwell order, for a sum not exceed- 
ing £140,000, such offer to include the land and exclude the 
machinery at Wandsworth, with a proviso for the company to 
supply the Council with current in bulk at 12d. per unit for a period 
not exceeding three years.” The proporal to purchase was opposed 
on the ground of expeneo. With the erection of a generating station 
and the purchase of machinery, it was argued the total capital 
expenditure would be nearly a quarter of a million. Councillor 
Tomkine's proposition was negatived by a large majority, only seven 
voting in its favour. 

After discussion, it was unanimously resolved: ‘‘ That the reference 
ae delegates be discharged, and that they be thanked for their 

po xd 

Subsequently a notice was read from the Brush Co., stating that 
they propored to commence the supply of direct current at a 
declared pressure of 410 volte. A communication was also read 
from the London Electric Supply Corporation of its*intention to 


won for powers to supply' electricity over a further portion of the 
rough. 

BSTrEPNEY.— Tbe Borough Council at a meeting on Wednesday last 
week decided to inform the L.C.C. that it was in favour of a renewed 
application being made to Parliament for powers authorising the 
Council of any Metropolitan Borough supplying electrical energy to 
expend money upon the wiring and fitting of consumers' premises. 

GRERNWICH.— Notices were received at the meeting of Greenwich 

Borough Council on Wednesday from the Blackheath and Green- 
wich District Electric Lighting Co., Ltd., of its intention to 
Jay mains along Church Street, Bridge Street and Norman Road, 
along the south side of Woolwich Road, from Victoria Road to 
Church Lane, and also along a portion of Anchor and Hope Lane. 
No opposition was offered. 
.. SouTHwarK.—On Wednesday last week, at the meeting of the 
Borough Council, notice was received from the London Electric 
Supply Corporation, Ltd, cf its intention to lay high and low 
pressure distributing mains in Great Charlotte Street, New Cut, 
Broadwall, Short Street, and to construct underground converter 
chambers and inspection boxes. No objection was offered to the 
proposal subject to the work being commenced within three months, 
and that it be carried out to the satisfaction of the borough engineer. 
It was reported that 24,642 8-c.P. lamps (equivalent) had been con- 
nected with the Borough Council's mains for light, and 2,618 for 
power. 

PEcKHAM.—The M.B.C. has decided to! abandon the proposed 
electric lighting scheme. 

IstiNGTON.—Tbe M.B.C. has resolved that on and after January 
18t the charge for electricity supplied to private consumers shall be 
either the existing scale, viz, 7d. and 4d. per unit, or a flat rate of 
5d. per unit, and that on and after that date all consumers be allowed 


the free use of meters. 


Maidstone,—The Maidstone Gas Co. has engaged an 
electrical expert to ascertain whether the recent fatal gas explosion 
on the river bridge was caused by the Corporation electric light 
cables, which run close to tbe gas maine. The cable has been cut 
and tested, and a section sent to the B. of T. 


Mansfield.—Rapid progress is being made in the erection 
of the electricity works, which the Corporation is constructing at a 
cost of £50,000. It is hoped that the works will be completed by 
March next. Apart from the public lighting of the town, 55 appli- 
cations have been received for 3,500 8. c.. lamps. A refuse 
destructor and an inclined railway are included in the scheme, the 
actual capital expenditure on the electricity works proper being 
£40,000. 


Market Dray ton.— Last week the formal opening of the 
generating station of the Market Drayton E.L. and P. Co., Ltd, 
took place. in the presence of a large number of guests. The work 
was carried out by Messrs. Edmundson’s Electricity Corporation, 
Ltd, whose managing director, Mr. F. E. Gripper, explained the 
installation to the visitors. The plant consists of & Davey-Paxman 
locomotive boiler, and a 45-xw. Belli«s-Parker steam dynamo, 
running at 480—530 volts. A Pritchetts & Geld battery is provided, 
and the usual accessories; space is left for duplicating the plant. 
Mr. C. W. Bentley is the resident electrical engineer, and has 
pressed on the work with all possible speed, besides connecting 
consumers’ installations and erecting public illuminations comprising 
600 lamps for the opening ceremony. 


Mexico.—The Mexican Government has granted a con- 
cession to Mesars. German, Roth & Co. to put down a plant to 
utilise the water power of the River Verde in the generation of 
electrical energy. 

Newstead (Notts.).—This mining village has now got 
an installation of tbe electric light, the colliery company having 
completed a scheme. 


Ormskirk.—The U. D. C. on November 25th decided to 
dispose of its prov. order for electric lighting to tome company 
which would work it and give the Council the option of repurchase 
at an agreed price. 

Rotherham.—At a meeting of the Board of Guardians, 
some comparative figures were given as to the cost of electric light 
versus gas at the Rotherbam Hospital. Gas:—1901, June quarter, 
£25 68.; September, £22 108. 9d.; total, £47 16s. 9d. Electricity: 
— 1902, June quarter, £21 188. 1d. ; September quarter, £20 138. 1d. ; 
total, £42 11s. 9d. 


St. Helens.—The Electric Supply Committee bas 
instructed the electrical engineer to undertake the wiring of con- 
sumers' premises, to wire certain houses free of charge as an experi- 
ment, and to cbarge the consumer 6d. per unit for the energy con- 


'" sumed. The charge rvling under ordinary conditions is 44d. for 


lighting and a maximum of 2d. for power. 


Swinton and Pendlebury.—Tbhe Lancashire Electric 
Power Co. has offered to supply the U.D.C. with electricity for 
lighting from its station in Trafford Park by October 1st next. 

The U. D. C. bas declined the offer of Messrs. Enright & Co, of 
London, to devise a scheme of electric lighting for the town. 

The Salford Corporation has intimated to the U.D.C. that 
it intends to promote a Bill in Parliament in which it is proposed to 
empower the U.D.C. to transfer to the Corporation all or some of 
its powers, or works constructed under fhe Electric Lighting Order. 
The U. D. C. has decided to oppore tbe inclusion in the Bill of any 
such clause, the Council being determined not to part with its 
powers to anyone. . | 
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Shipley.—The U. D. C. has decided to apply to the 
L. G. B. for sanction to borrow £45,000 for electric light and power 
purposes. 

The Electricity Committee on November 25th recommended that 
the salary of the resident electrical engineer (Mr. H. D. Schofield) 
should be increased from £160 to £200 per annum. Mr Schofield 
was given an advance of £50 six months ago. The recommendation 
was referred back to the Committee. 


Slough.—Notice of the intended transfer of the U.D.C.’s 
prov. order to the Slough and Datchet E.S. Co. appeared in the 
London Gazette for November 28th. 


Spain.—La Sociedad La Minera Astnriana has applied 
for a corcession to put down & plant to utilise the water-power of 
the River Nalon at Locoballes, in the generation of electrical 
energy. 

Switzerland, — The recently completed hydro-electric 
installation of Vouvry, in Switzerland, which utilises the waters of 
Lake Tanay with a fall of 950 metres, now boasts of the highest 
existing bead of water, being nearly 50 per cent. higher than the 
Qurtenellen, near Gescbuen (at the north entrance of the St Gotbard 
tunnel), or the Chapareillan, which were hitherto considered to 
possess the highest falls. The Vouvry power station belongs to the 
Société des Forces Motrices de la Grande Eau, and utilises in the 
first instance a fall of 200 metres, working with a supply of about 
1,250 litres. The electric energy thus produced is distributed in 
various villages in the Rbône valley. The coupling of the two 
gtations, which possess alternators of the same voltage and periodi- 
city, and capable of being put into action on the same system, will 
permit of not only greater security, hut also a greater total power 
than the sum of the two worked separately. Allowing the water 
to flow from Tanay Lake as required in the power station, from 
10,000 to 12,000 H P. can be developed, but the present installation 
is only of 2,000 HP., while 2,000 nm P. additional is about to be 
installed. The turbines were supplied by the Mechanical Construc- 
tions Co., of Veney, and by M. Duvillard, of Lausanne. The tur- 
bines of the former drive alternators of Messre. Brown, Boveri and 
Co., of Baden, and those of M. Duvillard drive alternators furnished 
by the Electrical Industry Co, of Geneva. All the alternators 
produce single-phase current at 60 amperee, at a pressure of 5,500 
to 6,600 volts at 50 cycles per second. The present installation of 
2.000 H.P., including initial expenses— water, rights, &c.—bas cost 
a matter of 800,000 franca, or 400 francs per horse-power. The 
subsequent 2,000 H P. to be installed will necessitate the laying of a 
new conduit and four new electric units, at a total cost of 300,000 
france, which will reduce to 275 francs per horse-power the cost of 
the first 4,000 H.P. This rate will be further diminished as the 
station approaches completion. 


Totnes,—The Totnes Electricity Supply Co. having 
asked the B. of T. to defer consideration of the revocation of the 
E.L. order for a year, the Board replied to the effect that on a 
deposit of £500 being paid it would be prepared to consider the 
matter. In answer to thie, the company stated that the under- 
takers were now prepared to put in hand and complete the com- 
pulsory works within 12 months, and would forthwith pay the £500. 
They had made satisfactory arrangements with Messrs. Crompton 
and Co, who were prepared to aid them finavcially, and to execate 
the works if the necessary extension of time were granted. Wh^n 
the matter came before the T.C. on November 26th if was decided 
to withhold consent to the extension of the order at present. In the 
meantime a committee is to consider the matter. 


Wallasey.— On Tuesday last a L G.B. inquiry was held 
with respect to an application of the U.D.C. for power to borrow 
£59.350 for the purpose of electric lighting and traction. The elec- 
trical engineer estimated that, upon the basis of the average increase 


in the demand for electric light since the installation of electricity, ` 


a sum of about £26,000 would be required to meet the demand for 
the ensuing year. The traffic upon the tramways was increasing 
very rapidly, and, assuming tbat 45 additional cars would be required 
by the Tramways Committee during the next seven years, £26,000 
would be ample to provide an efficient plant to generate sufficient 
energy to properly run 70 cars. The inspector pointed out that 
within seven years much more economical machinery might be intro- 
duced, and they might be burdened by an ancient plant. He 
wanted them to have everything that was necessary for three years, 
but he would not advise them to make provision for seven years. 
We fail to see on what grounds the inspector (Mr. R. H. Bicknell) 
based his suggestion that within seven years up-to-date plant will 
have become obsolete. 


Ven fierce agitation is going on both for and 
again e Corporation’s electricity supply scheme, and a poll of 
the ratepayers was taken on Monday vid k e 


wigan.— The R. D. C. has decided to obtain a prov. order 


empowering it to supply electricity in its districts. The area com- 
ieu den parishes of Haigh, Shevington, Wrightington and 


a ᷑᷑—T̃Tʃ— ⁵kH.᷑:u ʃT—ſ .... 


ELECTRIC TRACTION NOTES. 


Altrincham. — At a meeting of members 

. of 
Altrincham, Ashton-on-Mersey and Bucklow Councils held a 
the representatives of these bodies unanimously adopted a resolu- 


tion recommending the three Councils to oppose the Bill to be 
promoted by the B.E.T. Co., with a view to united action in order 
to obtain a joint prov. order for the con struction of tramways in their 
reapective districts. The Sale Council has decided to accept the 


B.E.T. Co.’s offer. 


Burton-on-Trent.—As an outcome of the order granted 
to the Midland Railway Co.,the TC. has decided to apply for a 
prov. order authorising the Corporation fo construct electric tram. 
ways from the foot of the bridge up Ashby Road to the borovgh 
bouudary, and from Brenrwood Hill, Winshill, up High Bank Road 
to Ashby Road, so that all the lines in the borough shall be owned 
by the Corporation. The railway company will lease the lines, and 
take energy from the Corporation. 


Central London Railway. Delivery of the motor cars 
to take the place of the electric locomotives will commence ia the 
early part of next year. 


Chatham.—The Coroner’s inquiry into the Chatham 
tramway accident was closed on 26th ult. Charles Tavlor, a driver 
in the employ of the Chatham and District Light Railways Co., 
deposed to discovering flats on the wheels of the car on the day 
before the accident and reporting the occurrence at the power 
station. The wheels locked as he was descending Chatham Hill and 
the car skidded, but he attributed this to his applying the hand 
brake too hard. In summing up tbe Coroner pointed out that in 
the opinion of Major Pringle, the Board of Trade inspector, the fact 
t-at more passengers were carried on the car than there was seating 
accommodation for did not contribute to the accident. The unfor- 
tunate mishap seemed to be due to the fact tbat the driver, in direct 
contravention of his orders, started down the hill witheut waiting 
for the pilot, and perhaps allowed the car to attain too great a speed 
at the beginning of the downward journey, then L st control, and, 
either from ignorance or loas of nerve, failed to reverse the current 
when he found the car was travelling too fast. 
gently in doing this was clear, and be could not be acquitted of 
blame. The question for the jury to decide was— Was the negli- 
gence of so grave a nature as to amount to criminal negligence, or 
was it only censurable negligence? The jury returoed a verdict 
that the victims came by their death through injuries received from 
the accidental overturning of the car, and tbat the accident occurred 
through the negligeace and incapacity of the driver, Frederick 
Charles Pearce. They added a rider tbat in their opinion the regu- 
lations of the company are not sufficiently enforced with regard to 
eanding and cleaning the rails, especially on gradients, aud also with 
regard to the conduct of the drivers. They also en pressed satis- 
faction that the company had decided to abandon the route down 


Westcourt Street, which, in their opinion, was dangerous. 


Cheshire Lines.—It is stated that the Cheshire Lines 
Committee are considering the advisability of going in for the 
electrification of their lines between Manchester aod Liverpool. It 
is proposed to seek Parliamentary powers. 


Glasgow.—The work of erecting the overhead equipment 
on the Clydebank extension of the Corporation tramways has been 
stopped on account of delay on the part of the Post Office autho- 
rities in altering the position of some of their wires on this route, 
which cannot be proceeded with until permission i8 obtained from 
headquarters. 


Gioucester.—The T.C. has unanimously decided to 
convert the existing horse tramways iuto light electric railways $4 
soon as practicable. With regard to the question of joint ownership 
of the line between the T.C. and the C.C., which has been under dis- 
cussion for a long time, the clerk to the county authority bas 
advised that the terms to be settled between the two bodies should 
be referred to the Light Railway Commissioners. The T.C., how- 
ever, whilst willing to confer wıth the Commissioners upon the 
matter, are not agreeable to refer the whole question ot terms, 
because they are not prepared to 1un any risk of loss in the working 
of a line outside tbe city, and which would not be their property. 


Heckmondwike.—At a meeting of the D.C. on 24th 
inst. it was reported that the negotiations with the B.E.T. Co. had 
been completed, and a resolution was unanimously adopted 
authorising the signing of the necessary agreement. 


Hove.—On Monday, December ls, the T.C. met to 
finally decide whether to promote & Tramway Bill this session or 
whether to allow the B.E.T. Co. to come in. After a long contro- 
versy it was decided for the Corporation itself to promote 8 
Bill. Among the speakers was Alderman Washington, who loni 
against the Corporation scheme. Later, when the meeting voted, 
he, by mistake, voted for the Corporation, and by his vote only ue 
it decided that the Council should go to Parliament for & Bill o 
its own. Had he voted as he meaüt to do there would have been 
no municipal scheme next session. That the question should have 
been decided in this fashion is extraordinary. One impo : 
announcement was made during the meeting—tbat the Tramway 
Committee has entirely abandoned the proposed Western 
lines. 

{iford.—The U. D.C. is applying for a prov. ade 
enable the tramways to be extended to Hainault Road and 


brook Road. uti 
2 . 4. paar d ) and u 
Light Railway Scheme,—The London W^ tothe 


Western Railway Co, has given notice of an applica tha 000° 
Light Railway Commissioners for an order to authorise 
stimotion of the Totton, Hythe, and Fawley light railway: 


Lu d LUE. ei ice 
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Liverpool. — The work of electrif ying the Mersey Tunnel Long Eaton, Beeston, Nottingham, Wollaton, Trowell, Sandiacre, 
Railway is rapidly approaching completion. The contract term Staplefor 


d, Eastwood, Basford, Carlton, Arnold, Hucknall, Torkard 
. expires on January 15th, 1903. The generating station for supply- and Alfreton, 
ing current for working the new electrical train 


erected by the side of Shore Road Birkenhead Tie dai. pin Poona,—T: has been proposed to have tramway 8 in 
sieta of two buildings, vis, a boiler house and a generator foe Poona connecting the principal parts of the city and the cantonment 
The generating house is 145 ft, long, 51 ft. wide, and 63 ft. high, bo the railway station, ‘There is anne talk of utilising the water. 
À chimney stack, 250 ft. high, rises from one si 


; Dower available in the Bhatear Lake, some 40 miles away, for 
200 Of the boiler i ity. In that case electric lighting would go 


; : Light Railways Co., are all seeking to obtain powers to provide a 
moving coal from the discharging bank to the boilers. In the pe rates 

Mersey tunnel the track has been relaid „and two additional lines *ystem of electric tramways through the districts e 

have been laid to serve ag conductors. The cables conveying the Salford a restwich.—The new line to Prestwich 
current from the generating house to the conductors in the tunnel connecting ins IOS nda ore 5 55 a 
will pass down -the Ventilating shafts. Considerable alterations : 


have been made in the track ontai de the tunnel, to (Friday), at least in Part. The work is being done under contract 


adapt to the j 
Dew plan of working. Fifty-seven new cars for the electrical ser- by the Salford Corporation. 
vice are being built by Messrs. G. F. Milnes & Co., of Hadley. Each South Staffs.— The B. of T. has renewed the license for 
trailer car will be 60 ft. long, and will be divided into three com- 


the use of steam on the South Staffordshire Tramways for another 
partments. In the end compartments the seats will be longitudi- six months, pending the completion of the electrical equipment, 
nally arranged, and will accommodate 22 persons. In the centre 


commodate 16 Swansea,— Eighteen members of the Council have paid 
persons. In the motor cars a space equal to 10 seats will be set their visit to Paris and seen the sights thereof, includiag the Dolter 


mahogany surface contact system, 
má bird eye maple, and the other cars In birch and bird's-eye Switzerland, The electric tramway from Bremgarten 
maple, all highly polished, Each compartment will b3 lighted by to Dietikon, connecting the valley of the Reuss with the tramwa 
a 16-c P. incandescent lamp. The cars will be provided with West- system of the Limmat valley, may serve ás an example of how thia 
uus house air brakes, The stations will be lighted by electricity, arc modern method of transport can be vtilised to the benefit of a 
and incandescent lampe being usd. At the James Street station a district. To generate the electric current the water power of the 
number of alterations have been made with a view to facilitating : . 


L] Ld ` 8 
, Birkenhead, a 3 minutes’ service of en i labour. Added to this, the railway service of Bremgarton wa very 


i : : n unsatisfactory, the town being at the terminus of a branch line, 
will be man from 55 a.m. to 11 32 pm. On Sunday a 3 minutes Consequently the local authorities of this enterprising little place 
service PI] be worked from 95 am. to 104i p.m. A frequent decided to build a tramway or light railway connecting Bremgarten 
has been il be maintained to the other local stations. The work with Dietikon, where a good train service was available. The line, 
has been carried ont under the superintendence of Mr. J. W, 64 miles in length, was laid along the main road, and consists of a 
Cowper, of the Westing house Co. . single track of 1 metre gauge. There are three passing stations, 
be Tramwa ej ommitteo has directed Mr. A. B. Holmes, Where the lines are laid so far apart as to allow two cars to pass 
M. I. E., electrical engineer, and Mr. 0. R. Bellamy, manager, each other with about 2 ft to spare. The greatest curve bas a 
to examine any patents which teem suitable for use in the Cor- radius of 98 ft. The maximum gradient amounts to as touch as 
poration departments, and to report to the Committee respecting 
the rame, 


, ee 314 per cent. The power station contains two turbine-driven 

Manchester. The eleetric tram service in the sonthern dynamos of 85 H P. each, delivering current at a pressure of 750 

districts of the city was inavgurated on Monday last. The routes volts. They are Compound-wound macbines of the Oerlikon Co., 
generally have been rad justed, and cars now run through the city 


baving an t ficiency of 91 per cent. at full lcad, and 88 per cent. 
toand from the suburbs,. greatly to the relief of the congested at half-load. The trolley system has been 


installed, tbe rails 
central thoroughfares: 150 miles of track are row controlled by acting, as usual, as retura conductors. The line pressure is 700 volta, 
the Corporation, and, according to a recent report of the Tramway The rolling ste ck Comprises three motor cars, three passenger 
mmittee, this is connected with a much larger system of tram- trailers, and two closed goods cars. The motor cars and trailers can 
Ways aggregating probablv some 500 miles of track.” Some old seat 18 persons, with standing room for 10 more on the platforms 
orse tramlines on tbe north and north-eastern sides of Man- The motor cars are equipped with two 35. H. p. motors, giving a speed 
chester yet remain to be electrified, connecting with the towns of of 7 to 8 miles per hour. The total cost of the installation amounted 
Oldham, Ashton, &c. These will probably be completed by the end to £37,200.— Schweizerische Bauzeitung, 
of March, 1903, "E Walsall.—The new tramway lines which have been laid 
Moscow,— The Commission of the Don has just approved through Bloxwich extending the system as far aa the Bell Inn, were 
of a project for the construction of an «xtensive system of electric inspected last wee by a representative of the Board of Trade in 
Tramways in Moscow. It has been decided to ask the authorisation presence of members of the Walsall Corporation and officials. 
of the Government to 1aise a Joan of 4 million roubles to realise the ; : 
portion of the enterprise. The entire undertaking will cost a Wirral.—On Monday : at the meeting of the Wirral 
matter of 40 million 


roubles, and will take five years to complete, District Council, Sir John Willox, M.P., and Mr. Gill and Mr, 


f , Maple, solicitors, submitted the scheme of the proposed Birkenhead 
Newcavtle-on-Tyne,—At a meeting of the Tramways and Chester Tramways Co. The Coancil's surveyor is to report 

Committce on the 27th ult. the question of power at the city station 

Was again considered, lt was pointed ont that the Committee wag 

Ace to face with an imperative need for more power, and Mr, UR : 

Le Rossignol was able, acting upon pri r instructions, to lay before Um 

the Committee some suggestions as to meeting the demand. He 

how reported that he could obtain in about four weeks’ ti 


TELEGRAPH AND TELEPHONE NOTES. 
engine to increase the supply of electricity. There wag a 1,500 E. P. 

‘ngine; which had been built for the Bolton Corporation, which 
they could have in the time named for £10,000. 


: It was a All-British Cable to India.—In th House of 
on Pound vertical er gine. He also mentioned other engines Commons on 2nd inst, Sir C. Dilke asked the First. Lord of the 
waich it would be possible to get, but the one which met with mest Treasury whether the attention of the Government had been directed 
acceptance was a 1,250-H P. engine which had come cut of a Govern- 4, the recommendation of the Committee on Cable Communica- 
ment gunboat, which could be bad for £4,350. This ira, ile. tione, presided over by Lord Balfour of Burleigh, in favour of a 
pe pansion engine, and generally met with favour, ultimately it cable connecting the Cocos and Ceylon, or the Cocos and Singapore 
eing decided that the gunboat engine should be hired, if possible and thus giving an alternative and an all-British line to India ; 
eha s. OPfion of purchase; the question of purchase was left in and whether any steps were being taken towards the construction 
Sof the chairman and the vice-chairman. It ie reported of auch a cable. Mr. Balfour in reply, said that the matter was 
a tender for the construction of a new dynamo has been : 
Accepted for £5,993. 


engaging the attention of the Government at ti , 
l hey were waiting a reply from the Government of India, with 
A Northamptor.— At the meeting of the T.C. on Monday whom they had be 


en in commun:cation. 
ramways Committee 7 eported that, during the first year's On Thursday Sir Edward Sassoon asked the Postmaster. Genera], 
Working by the Corporation of the electric trams, a net profit of as representing the Secretary of State for the Colonies, whether 
£955 7s. bd. bad beer made, the gross profit being £2,580 15s, 3d. CO Will consider the advisabilit of arranging 


y With the Pacific 
Cable Board that in the interval] before opening the Pacific cable 


arly and convenient date, the con- 


| Fultiog engineers to the Board should conduct a series of & eed 

5 utin, solicitors, of Nottingham, to the effect that a compan trials over the ancouver to Fanping Island cable to ascertain, in 
Ng: iS lee 9 15 pr pie ae the 1 the interest of scientific knowledge, how many letters per minute 
u ines of electric am ways in the two this cable is caj able of carrying under th simpl d - 
Cunties. The scheme prcvides for tramway communicaticn ditions of wo; ders "both of these aple con 


: king, and und ith h iti 
tween Ilkeston, Shipley, Heanor, Codnor Park, Ripley, Alfreton, when an auton atig e is employed os getè of these ear ay 
outh Normanton, B kwel), Hucknall-under-Huthwaite, Hea 


ge trials, together wi fi f ; ; 
Alle ee, Derby, Spondon, Cekhrock be made publiq, be final teste after the laying of the cable, can 


* 


1 officials in consequence of hia sojourn here some years ago. 
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Australasian Telegrams.— The Di 


Cable Co., Ltd., notifies the opening on Monday next o 
„ to Australia, snd New 


British telegraph route, “ wid direct cable, 
Zealand, &., at a tariff of 3s. per word, by W 
cables of the new Pacific gy atem. 
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rect United States 


f a new all- 


ay of Canada and the 


Cardiff.—Last week the Town Hall Committee con- 


sidered a report with reference to the teleph 


one communication at 


the new buildings in Cathays Patk. The electrical engineer (Mr. 
Ellis) eaid the National Telephone Co. wanted approximately £110 


per year for supplying departm 
munication, whicb, capitalised, would mean 


ental and inter-departmental com- 


about £2,000, aud, in 
ore than half that sum 


if done by the Corporation. It was resolved that tenders should be 
invited for the installation of the departmental and inter-depart- 


Civil Responsibility of Telegraphists.— It 18 reported 
that the Berlin Courts have pronounced & condemnation against two 
telegraphists for having transmitted in a Stock Exchange telegram 
the word Kaufen (to buy) in place of Verkaufen (to sell), which 
caused grave financial trouble to the sender and receiver. This 
decision is based on the new civil code of Germany, which holds 


arily responsible for the errors committed 


during their service. Those readers acquainted with the Morse ” 
code, will readily understand how such au error could arise. The 


telegram repeated and compared, which isthe stipulated means of 


preventing error, and which would have led 


case. The High Courts have not yet pronounced final judgment. 
The Riforma, a telegraphic review published in Madrid, in com- 
menting on this case, makes the following excellent points :—“ Our 
opinion, says our Spanish contemporary “of this charge is that errors 
committed in the transmission of telegrams are caused by the bad state 
of the lines, defects in the apparatus, the bad and unintelligible 


handwriting of senders and operators, the sp 


work has to be performed, and not by the ill-will of the telegraphist. 
Thus, the deficiencies of the employé, or his inattention cannot 


constitute a motive of penal responsibility, be 


cause the circumstances 


exclude intention, which is the sole basis for responsibility. 
The regulations allow senders to have their telegrams repeated and 
compared, and furnish a means of preventing errors involuntarily 


committed in transmission ; if this means is 


not employed they run 


the risk of getting their telegrams altered by the above-mentioned 
causes and cannot attribute to the telegraphist other responsibility 
than that of having committed a fault independent of his will. If 


such acriterion of responsibility as that of r 
pecuniarily liable for mistakes in telegrams 


endering a telegraphist 
be established, it will 


create a condition in which the salaries of telegraphists will be 
insufficient in view of the risks of the profession. Errare humanum 
est, and if such a position were arrived at its logical outcome would 
be to hold the doctor responsible for errors in his diagnosis should 
bis patient die, and the lawyer if his clients lose their case! The 


errors in telegraph transmission cannot be 


prevented by coercive 


measures, but by forethought and provision. Good lines, good 
' apparatus, well remuncrated and normal work arranged in such & 
way that the staff takea keen personal interest in the service ; these 
are the means of establishing the best and most perfect telegraphic 


service.” 


Italian Progress in Telegraphy 


and Telephiony.— 


In order to improve the connection of the Contiuent with Sardinia, 
the iron-wire from Home to Orbetello has been replaced by a 3 
mm. wire of phorphorised copper. On September 29.h a new cable. 


was laid between Puntanera and Spiaggia 


Grande, to secure tele- 


graphic communication between Sardinia and the Island of 
Carloforte. On November lst the new telephone line between 
Milan and Switzerland commenced its working. The Rome to 
Paris line is ready, the only questions to be settled are the connec- 


tions of the call-boxes with the Central 
tariff. | 


Office in Rome and the 


Minister Galimberti has nominated three representatives for the 
Conference on wireless telegraphy, among whom is Comm. Cardarelli, 
Head of the Italian Telegrapbs, who will shortly proceed to Berlin. 


Comm. Cardarelli is well-known to ma 


D 


ny English Telegraph 


Municipal Telephony.—The Scarborough Corporation 
Telephone Committee on November 25th ac:epted the draft of the 


license of the Postmaster-General for 
municipal telephone system. 


the establishment of a 


Portsmouth Telephones.—The National Telephone Co. 
announces a cheap service with unlimited calle, for £4 178. 6d. 
per annum. “ At first sight (says a local paper) this looks 
like the commencement of a telephone war similar to that 
now in progress at Tunbridge Welle, as the Corporation’s 
annual charge for an unlimited service is 45 178. 6d. 


Oa making inquiries we learn that 


the rate is for the 


‘party line’ system which was introduced into Portsmouth some 
18 months or 80 ago. The rate for a ‘party line' has hitherto been 
£6 per annum.” The system is based upon co-operation between 
subscribers to the number of two or more, who agree to have all 
their telephones placed upon the same line. By this meaus 


capital charges are materially reduced, and the company are 


enabled to give the service at the reduced charge, as compared 
with the £10 per annum charge for an entirely private line. PMr. 


Bennett, the consulting engineer, engag 


ed by the Portsmouth 


Corporation, has made & report to the Committee, following upon 
another inspection of the municipal exchange. He states that 
work is proceeding eatisfactorily, and that notwithstanding that 
the amount sanctioned by the L.G.B. was £1,100 less than he 
estimated, it will be sufficient to establish the municipal svstem in 
Portsmouth. All underground work in connection with the 
exchange has been practically completed, and the exchange at the 
Town Hall is also in working order. When Mr. Bennett reported, 
about 140 subscribers were joined up and speaking, and it was 
hoped that between 40 and 50 would be put on each week until 
the whole of the 1,150 are joined up. 


Telegraphic Interruptions and Repairs :— 


CABLES., INTERRUPTED, REPAIRED, 
Latakia-Cyprus oe se ee ee oe oe June 20, 1499 se ee 
Communication with Carthagena and Barran- 

uilla (Columbia) " m "T .. Deo. 8, 1900 


Trinidad-Demerara No. 1 sx S . Aug. 27, 1901 .. ee 
Trinidad-Demerara No.2  .. ee E .. Nov. 1, 1903 .. December 1 
Dominica-Martinique .. is sè - „ May 8, 1902 is 
Dominica-Guadeloupe.. Vix iu e .. Nov. 4,1902. .. 998 
St. Lucia-Martinique .. Wis ss - .. May 8, 1902 es 
Guadeloupe-Martinique .. May9,1903  .. 90 


Santa Cruz de Teneriffe to Tejita de Teneriffe July 4, 1903 Vs 
Puerto Plata-Martinique . .. x a .. July 10, 1902 " 
Guantanamo - Mole Bt. Nicholas  .. s .. Aug. 4, 1902 
Cayenne-Pinheiro í Va xà 40 .. Aug. 18, 1902 
St. Lucia-8t. Vincent ee oe oe ee oe Se pt. 19, 1902 ee 


Reissi-Issa ae Vr i T es .. Oct. 22, 1902 

Reissi-Yemani .. 25 23 55 25 .. Oct. 22, 1902 

Cadiz-Teneriffe .. — .. ee m - .. Nov. 8, 1902 

Zanzibar-Mombass8 .- oe s +4 .. Nov. 25, 1902 .. 

S tvebondo-Bandjermasin .. - oe .. Nov. 25, 1902 .. 
LANDLINES :— 


Communication with Tientsin and vía 

Helampo s is ix $3 .. July 18, 19000 T 
Communication with Maranham .. vs .. Bept. 19, 1902 .. 82 
Majunga-Tananarive .. ee T px .. Nov. 80, 1902 .. 


Route via Hanekin on Persian vero .. Feb. 24, 1900 wa 
aku 


Tunbridge Wells Telephones.—The Times says that 


in the election for the largest ward at Tunbridge Wella on 
Saturday, Mr. Nicholson, the late chairman of the Telephone Com- 
mittee, stood as an avowed opponent of the sale of the Corporation 


telephones, and was opposed by Mr. Walter Harris. The resalt 


was: Harris, 589; Nicholson, 375. 


— 
—e— ä a ttt 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barrow.—January 5th. Two 250-Kw. steam generators, 


awitchboards and piping. See Official Notices " to-day. 


Bradford.—December 12 ch. Electric lighting for the 
new central baths and public hall. Specifications (£1 1s.) from the 
City Architect. 


Brightou.—December 23rd. Tramway tracks, bonding, 
and wood paving. See Official Notice: November 28th. 


Bristo].—December 8th. 380 5-amp. d.c. open type arc 


lamps. See “ Official Notices " November 28th. 


Bristol. December 11th. — Water-tube boilers and 


accessories. See Official Notices” November 21st. 


Buluwayo.—February 26th, 1905. Establishment and 
working of anelectric tramway. See “Official Notices” Nov. 21st. 


Cardiff.— Tenders for tools for use at the Council's main 
car depot. Specification from Mr. Arthur Ellis, electrical engineer, 


Cardiff. 


Chloride Electrical Storage Co.— Lead ashes and 
See “ Official Notices 


peroxide; zinc chloride, ashes and residue. 
to-day. 


Claetom.—December 22nd. Two Economic 5 
ini . ^ an ’ 
piping; two 100-xw. steam dynamos, balancer Soe Otte sl 


awitchboard; cables, &c. ; accumulators; cran¢. 
Notices” November 14th. | 


Devonport.—December 23th. Overhead equipment for 


Corporation tramways. See Official Notices to-day. 


Dewsbury. — December 11th. Two steam dynamo’ 


(200 and 300 Kw.) See Official Notices” November 28th. . 


Dublin. — December 8th. The D.U.T. Co. wants 8 


tor general stores, including electrical supplies, for 8 year. 
“ Official Notices November 21et. 


Durham.—December 8th. Trimdon Grange V7. 
tores including 


Co. invites tenders for 12 months, supply of various 8 : 
electric light fittings. Forms of tender from the Storekeeper 


win 
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France,—January 1st. The Prefectural authorities of 
the department of Calvados are inviting projects until January 1st, 
1903, for the construction and working of an electric tramway, 
for the transport of passengers and goods between Trouville and 
Honfleur, a distance of about 10 miles. Particulars may be 


obtained from, and proposals are to be sent to, La Prefecture de 
Calvados, Caen. 


Harrogate.—December 6th.  4-Kw. d.c. dynamo com- 
plete and switchboard. See “Official Notices " November 21st. 


Hebden Bridge. — December 22nd. Gas engines, 


dynamos, booster and balancers, battery, switchboard, crane and 
cables. See Official Notices " to-day. 


L.C.C.—December 11th. Wiring and fittings for electric 
light and bell installations. See Official Notices November 28th. 


Luton, — December 15th. Distributing mains. See 
' Official Notices to-day. 

Mullingar.—December. 9th. — Repair and renewal of 
battery. See Official Notices" November 28th. 


N.-E. Ry.— December 8th. Telegraph apparatus and 


stores (six months’ eupply). Mr. C. H. Ellison, Telegraph Depart- 
ment, York. Also stores including carbons, wires and cables &. 
E. H. Clark, Stores, Gateshead. i 


St. Pancras.—December 9th. Covered testing truck. 
Boe “ Official Notices November 28th. 


Salford, —December 6th. Single pilot wire. See“ Official 
Notices " November 28th. 


Sunderland.—January 2nd. Lancashire boiler, with 
fittings, &c. See Oftizial Notices ” to-day. 


 Swansesa.—The Graigola Merthyr Co., Ltd., is inviting 


tenders for the supply of electrical goods and fittings. Particulars 
from the company's offices, Cambrian Place, Swansea. 


Sydney, N.S.W.—December 17th. Cables, joint boxer, 
&c. See Official Notices November 28th. 


Wallasey.—January 15th. Steam dynamo, Lancashire 


biler, condensing plant and cooling tower. See Official Notices” 
to-day. 


CLOSED. 


Admiralty,— The tender of the Sir Hiram Maxim 
Electrica! and Engineering Co., Ltd., has been accepted by the 
Admiralty for a tupply of Maxim " incandescent electric lamps, 
and we understand that amongst the firms thev have recently 
supplied with large quantities of lamps, are Messrs. Edmundson's for 
central stations, and Messrs. Dick, Kerr & Co. for traction work. 
" Maxim " amps have also been supplied to the House of Commons, 
and some time since some 300-volt lamps were made for the Royal 
Arsenal, Woolwich, which are said to have given every satisfaction. 


Barrow-in-Furness.—The tender of Messrs. D. Bruce 
Peebles & Co. has baen accepted by the Barrow-in-Furness Cor- 
poration for reversible lighting booster and reversible traction 
booster for their electricity station, the price b'ing £1,090 108. 


Bristol.—Messrs. C. A. Parsons & Co. have secured the 
order from the Corporation of Bristol for Avonbank Electricity 
Works, for two direct coupled single-pbase steam turbo-alternators, 
each having a normal output capacity of 750 xw. at 2,200 volte, 
and an emergency output of not less than 950 Kw. at 2,200 volts for 
tbree hours. Messrs. Parsons have also secured the order from the 
Corporation of Portsmouth for two 500-Kw. turbo-alternators, with 
surface condensers and pumps. 


Bristol. — The Corporation Electrical Committee on 
Friday accepted the tender of Messrs. Siemecs Bros. & Co., Ltd., 
for cables, and that of Mesars. Bumstead & Chandler, for induced 


draught plant for the second instalment o! the plant at the Avon- 
bank Station. 


Newcastle-on-Tyne.—The T.C. on Friday accepted the 
tender of British Western Co. for a new dynamo for the electricity 
works at £5,993. . 

The Tramways Committee has accepted the tender of Mr. W. 
Worley for the erection of new car sheds on the West Turapike. 


Reading.— Messrs. R. W. Blackwell & Co., as con- 
tractors for the electrical overhead equipment for the Corporation . 
tramways, have accepted the tender of Mesers Rowland Carr & Co. 


for the supply of the whole of the cast-iron bases, collars, finials 
and pole guards required. 


Willesden.—The D.C. has decided to accept the tender 
of the Reason Manufacturing Co. for the supply of combined 
el:etrolytic meters and demand indicators for £3 10s. or £4 each 


according to capacity, the number of the order to be limited in the 
present instance to 250. 


FORTHCOMING EVENTS. 


Friday, December 5th —At 8 p.m. Institution of Junior Engi- 
neers, Westminster Palace Hotel. Paper by W. J. 
Tennant, on The Planimeter, explained simply, 
without Mathematics.” 

Saturday, December 6th.—At 2 p.m. Institution of Electrical 
Engineers (Students’ Section). Visit to the generating 
atation of the Central London Railway. 

Monday, December 8th.—At 8 p.m. Society of Arte. Cantor 

Lecture III., by Prof. Vivian B. Lewes, on The Future 
of Coal-Gas and Allied Illuminante." 

Tuesday, December 9th.—At 8 p.m. Institution of Electrical 
Engineers (Glasgow Section). 


At 8 pm. Institution of Civil Engineers. Paper to be 
further discussed High-Speed Electrical Generat- 
ing Plant," by T. H. Minsball. 

Wednesday, December 10tb.— At 7.30 p.m. Institution. of Elec- 
trical Engineers (Birmingham Section) The Uni- 
versity. 

Cold Storage and Ice Association (at the Institution of 


Mechanical Engineers, Storey’s Gate). Discussion on 
„Municipal Trading." 


At 8 p.m. Institution of Electrical Engineers (Birming- 

ham Local Section) Meeting in the University. 
Address by Mr. Henry Lea on “Recent Progress in 
Electrical Engineering in Great Britain.” 


ecember 11th.— At 8 p.m. Institution of Electrical 

Engineers. Meeting at the Institution of Civil En- 

gineers. Paper on The Photometry of Electric 

Lamps," by Dr. J. A. Fleming, F.R S. 

Wednesday, December 17th.—Institution of Electrical Eogineers. 
Annual dinner in the Grand Hall cf the Hotel Cecil, 


Thursday, D 


NOTES. 


Proposed U.S. Electrical Laboratory.—Our Niagara 
Falls correspondent writes as follows:—''At the last session 
of the Legislature of New York State a Commission was 
appointed to consider the question of the advisability of 
the State establishing an electrical laboratory. This com- 
mission consists of State Engineer Edward A. Bond, Charles P. 
Steinmetz, of the General Electric Co., and H. W. Buck, elec- 
trical director of the Niagara Falls Power Co. The Commission 
has held several sessions since it was formed, and on November 13th 
it held one of its final sessions in Niagara Falls. It is understood 
that the Commission will report in favour of the establishment of a 
laboratory by the State, also in favour of n standardisation bureau. 
Among other interesting facts brought out by the commission is that 
the capitalisation of the companies in New York State, involving 
the use of electricity, amounts to $1,462,615,595, while the capitalisa- 
tion of companies engaged in the manufacture of electrical apparatus 
is $217,974,695, making a total of the capital interested 
$1,680,590,290. In these figures is represented the capital interested 
in the use of electricity in the Empire State alone. Considering 
the manner in which electricity is growing in popular use and 
application throughout the world, it is no wonder that other States 
and countries will watch with a vast amount of interest these 
important steps about to be taken by New York State—a State that 
is the happy possessor of the greatest electric power development 
and source of supply. The location of the proposed electrical 
Jaboratory will, no doubt be a question for future decision, but 
Niagara Falls is quite hopeful that it will be located there. In 
fact, the claim is advanced that there is every reason why it should 
be located at Niagara, where a large amount of power, at any 
voltage, would always be on tap for experimental purposes. For 
this reason, and considering the object of the proposed laboratory, 
it would appear that no other place could be a rival of Niagara. It 
is understood that, should the laboratory be established, it would 
act as arbitrator in disputes over electrical matters, while it would 
serve as a standardisation bureau, tbe benefits of which would be mani- 
fold to all parts of the State. Every city and town and every individual 
consumer of electric light would be in placeto be benefited. The 
inaccuracy of meters on the quantity of current supplied to 
individuals would come up for treatment and remedy. Owing 
to a lack of standardisation, many cities get good public light- 
ing and others get very bad. When a standard is adopted by 
the State authorities all should fare alike, and there should be an 
improved betterment of the illumination in many places. There 
would be no end of work for the laboratory officials, To-day there 
are many disputes arising from mutual induction, especially between 
circuits earrying large currente and the circuits used for the trane- 
mission of incelligence, notably the telegraph and telephone lines. 
Another point is the crossing of circuits and failures of insulation 
resulting, in accidents totlife. . The subject of electrolysis has long 
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been a question of consideration in many municipalities, and in all of 
these places the electrolysis of underground pipes is a feature of alarm. 
In the systems of insulation and installation the insurance com- 
panies in all sections are vitally interested. Then the new depart- 
ment would bave the settlement of all disputes between 
manufacturers and buyers as to the eificiency of apparatus, and in 
this way a high standard would be established. "The question of 
transmitting power at high voltages through tbickly-populated 
sections would, no doubt, have consideration, especially when the 
transmission is made by pole lines. The transmission of voltage 
on overhead lines often causes trouble between the electrical com- 
pauies and municipalities. It is also probable that the laboratory 
would Fave to do with disputes between manufacturera of electro- 
chemical products and the general public, especially where and 
when poisonous gases or noxious gases are liberated during tbe pro- 
cess of manufacture, damaging surrounding property and causing 
much injury to the general health of a locality. As Niagara Falls 
advances as an electro-chemical centre, such a laboratory would be 
a great benefit to it Under the conditions of to-day large sums of 
money are expended in the adjustment of disputes that might 
easily and satisfa-torily be settled by laboratory officiala, removing 
& heavy burden from both sides of a contest. In case a 
standardisation bureau were established the official authority 
from it would supersede the expert witnesses. At pre- 
sent, tstrar ge to iray," the electrical standards come largely 
from Germany, and these are not always adaptable to the conditions 
in the United States. One of the most important features of the 
proposed laboratory would be to have several thousand horse- power 
always available, as stated, and phenomena could be observed as 
well as valuable experiments made. As the equipment: of the 
laboratory world be thoroughly complete, it might be expected that 
the standard reached would be as high as anv in the world. Con- 
sidering the industrial prominence of New York State, the action 
of the next Legislature on this question will be awaited with much 
general interest, while it may be expected that the complete report 


of the Commission above mentioned will have much in it of interest 
to the electrical industry.” 


Scotch aud German Steel.—The question of exclusive 
dealing appears to crop up both in the unions of the employed and 
the federations of the emplovere. Whenever found it is bad in 
principle. Messrs. Denny & Co., the Dumbarton shipbuilders, 
write. to a. Glasgow paper that sume time ago they purchased some 
plates from a Scotch firm of merchants, specifying Scotch brands, 
and the orderiwas placed with a firm outside the combination of 
Scotch steelmakers; but four of the plates were bigger than could 
be rolled by an outside firm, and were ordered from Germany, and 
Messrs. Denny very properly refused them when they discover. d 
the fact, and they asked one of the Scctch combination firms to 
roll them these four plates. Tne firm declined, unless Messrs. 
Denny would reject the whole of the plates supplied by the out- 
side mills, in addition to rejecting the German plates. This meant 
the scrapping of 110 tons of gcod and suitable Scotch plates 
and a loss of £500 to the makers, who offered to bear this 
loss rather than Messrs. Denny should be inconvenienced. 
Messrs. Denny would not allow them to make thin sacrifice, and 
appealed to the combination firms not to force ‘them to go to 
Germany for plates, a thing Messrs. Denny had never yet done; 
but the combination would not listen to reason, for they were deter- 
mined to force all the outside firms into the association ripg—a 
prece of tyranny which out-Herods all the follies in this direction 
of the trades unions. Thus Messrs. Denny have probably been com- 
pelled to go to Germany for plates they would prefer to buy at 
home. Not without cause did Mr. Crosland produce his book, the 
" Unspeakable Scot," if these be the methods of the supposed 
educated Scot. Messrs. Denny, having put their pen to paper, go 
on to point out that the combination are supplying boiler plates 
for abroad at £1 per ton less than they charge home 
firms, a bit of American evil dealing which all must con- 
demn as wn-English. Messrs. Denny vouch for the truth 
of this. Here an association of steel makera deliberately set 
themselves to a given evil course of actior, and in the doing of it 
bave no more sense than to compel a firm like Denny & Co. to buy 
German plates. It is not as though Denny's were known to go 
abroad for stuff. They have hitherto refused to do 80. The law of 
conspiracy should surely be as applicable to these Scotch plate 
rollers as to.the humbler striker who coerces his fellow labourer by . 
unlawful persuadings, be they bricks or bludgeons. 


The Accumulator Industry in Germany and 
Industrial Kartells. Dr. Fratz Peters has recently been 
discussing in the Centralblatt fiir Accumulatoren und Elementenkunde, 
of which paper he is editor, the financial position of the accumulator 
industry in Germany. This industry has tuff red in common with 
the other branches of the electrical engineering industry in 
Germany from over-capitalisation and over-production, and in 
addition to these evils there have been the further losses incurred 
by the failure of portable accumulators for tramway and similar 
purposes. Dr. Peters admits that the portable accumulator 
industry is practically dead. As regards the manufacture of 
stationary accumulators, he notes that all the leading firms are 
tending towards the production of a common type of cell, marked 
by extreme simplicity and low cost of manufacture, The thousand. 
and-one patents which have been taken out in this industry, have 
therefore not proved of much value, excepting for the purpose of 
capital inflation. Suocessin the accumulator manufacturing industry 


to-day is more a question of cheap purchase of the n raw 
materials —lead, sulphuric acid, and glass than of Ownership of 


patents aad production of novel designs of cell, and firms with 
lack of capital are therefore heavily handicapped. The “ Kartel] ” 
for regulation of prices, which was formed early in 1901 bad a lif, 
of only one year, and failed owing to the price-cutting indulged in 
by the two outside firms. The heavy fall in the price of lead 
during 1901 facilitated this collapse, as it enabled the firms in 
question to underbid the “ Kartell.” Since February, 1902, free 
competition has reigned amongst the German firms manufacturi 
accumulators, many failures have occurred, and much ill-feeling 
has been caused amorgst the survivors. Dr. Peters is of opinion 
that a second “ Kartell” will be formed later on, but that more 
failures will first occur and that some of tbe older firms will succumb 
in the struggle. The new combine will, he thinks, take control not 
only of prices and production, but aleo of purchase of raw materials 
since contracts for the supply of the whole industry with 
lead and sulphuric acid could be more favourably entered 
into when purchasing on such a large scale. While we 
object, on principle, to“ Kartells“ for the regulation of production 
and prices, we admit that they are preferable to the indiscriminate 
price-catting which resulta when production in any industry has 
greatly outstripped the demand; and the system of regulation by 
“ Kartelle,” customary in Germany, is at least free from the danger 
of over-capitalisation, which seems inherent in the English and 
American system of forming huge trust companies. But if all thé 
weaker firms in Germany have been weeded out, and if the pro- 
ducing capacity of the remaining works is about equal to the 
demand for their products, why cannot the industry continue its 
existence without a “ Kartell?” Independence of that kind seems 
to be considered an impossibility in Germany at present, and it is 
interesting to note that Dr. Peters does not even discuss it. We 
are afraid that this tendency to rely on artificial aide for industry is 
contagious, as we can trace its existence in manufacturing circles in 
this country. If regulation and control are necessary for the maiu- 
tenance of healthy and flourishing industries in this openi 
twentieth century, we hope that it will be along the lines of the 
German “ Kartell,” rather than on the “ Trusts” principle, that the 
development may occur in this country. 


The Crawford-Voelker Lamp.—The following note 
appeared in the Scientific American recently :—“ The inventor of 
the Crawford-Voelker lamp claims to have discovered a method of 
effecting a chemical union of several rare metals or earths with 
carbon, thereby obtaining for the first time a true carbide filament. 
The filaments made under the new process are said to possess a 
higher specific resistance than carbon filaments; seem to disinteg- 
rate much more tlowly, and are practically un form in their resist- 
ance. Lamps running to such high voltages as 500 have been 
successfully made, and apparently do not possess the same delicacy 
as the 200-volt lamp of commerce. The Crawford- Voelker lamp at 
the start shows an economy of 39°8 per cent.; after 500 hours of 
burning there is 50:4 per cent. economy. At the end of 1,000 hours 
41 6 per cent. economy is shown. These percentages are based upon 
teste made by Sir William H. Preece, with lamps of various manu- 
facturers." 

We wonder who is responsible for this note, and what Bir W. H. 
Preece will think of it? We need hardly remind our readers that 
Sir W. H. Preece never tested the Crawford-Voelker lamp. We do 
not think he ever will. 


College Education.—4A correspondent of the New 
York Electrical World (J. H. Armstrong, B.A.), writing on the 
necessity for maintaining & high standard in American colleges, 
says :—" It does seem to me to be illogical and foolish for our 
colleges to lessen the number of years required for graduation. 
Speaking from experience, I am satisfied that I was poorly enough 
qualified at the end of four years for post-graduate study, although 
I was possibly as bright as the average. What seems to be the 
tendency of the college toward contraction in curriculum LE! 
believe, only a spurt. Within the second decade of its experience 
we shall see the climax of the aberration, and the true American 
college cycling back into line. The prodigal will return to his 
father's house of his own accord, aud the elder brother will frown, 
but the household will rejoice. To contract the college course is 
only to cripple the graduate for the work that lies before him. 


Electric Heating of 'Trains.—The Compagnie de 


l'Ouest (France) is at present msking some interesting trials on its 
electric line between the Invalides and Versailles, The electric 
heaters are placed on the floor between two seats, each of which 
accommodates two passengers, eo that one footwarmer serves four 
passengers at the same time. The heating appa atus is composed 
of a double series of five such heaters in brass, 80 centimetres iong 
by 14 centimetres wide. Each group of five heaters is place 
directly in contact with the cu'rent of the line at 600 volts; each 
apparatus works, therefore, at about 110 volts and consumes 
lampere. The total consumption for the carriage is 1,100 Watts. 
Taking 15 centimes (1}d.) as the price of the kilowatt, the cost 1s 
16: centimes (12d.) per hour. It is to be remarked that each group 
atfords heat to 40 passengers. 


Institution of Civil Engineers.—The discussion on 
Mr. T. H. Minshall's paper on “High Speed Generating Plant, 
whioh was read before the Institution of Civi] Engineers on pen 
day evening, will be continued next Tuesday, when a good oe 


is expected, as several advocates of American low speed 
have signified their intention to be present. 
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The Electrical Industry of Switzerland, — The 
Electro-Technical Society of Switzerland has recently publiehed its 
thirteenth annual report, the statistics embodied in which prove the 
flourishing state of the industry in this country. The companies 
which actually supply electricity number 194; there are also 41 
private power transmis ion plante. The following table shows the 
power used for generating the energy :— 


Public Private 
installation. installation. Total. 
Water power ... iss .. 176 39 215 
das or petroleum engines. 13 1 14 
Steam se awe 5 1 6 
Total .. 194 41 235 


The total possible output amounted to 160,900 Kw. approxi- 
mately, including both private and public installations. The 
following table shows roughly to what use the electrical energy 
was put: l 

For electro-chemical purposes (allowing for 
1,500 xw. lyiog idle on account of the 


calcium carbide crisis) ... 24,000 23% 
For electric railways se 14000 14% 
For electric lighting and power 64,700 63% 


London County Council.—The Council decided at the 
meeting on Tuesday to lend £4,035 to the Battersea Borough 
Council for electric lighting works and meters. 

The adjourned report of the Highways Committee was submitted 
in relation to the proposed conversion of certain short lengths of 
tramways to electric traction as set forth in these columns a week 
ago, the total expenditure being estimated at £133,000. In a report 
on the prospect of the lines, the Finance Committee stated that the 
road wok for the three miles of double track now contem- 
plated is estimated to cost about £4,000 per mile more 
than the contract rate for the Tooting lines, and about 
£2,500 more than the estimate for the 19} miles passed in January 
last. The excess of the present estimate is stated to be due to the 
large amount of epecial work in proportion to the lengths of line, and 
the allowance for alteration aud diversion of gas and water pipes 
being greater in central districts. It is also considered doubtful 
whether some portions of the existing concrete and paving can be 
re-used, and an allowance has been made for possible contingencies, 
such as night work, &c., and other matters which may be seen to be 
peceseary when drawings have been prepared. It is extremely 
difficult to estimate what the receipts and expenses will be from 
these small pieces of track, but the Finance Committee are informed 
by the tramways manager that the reconstruction and electrical 
equipment will be of great advantage to the whole of the southera 
tramway system. The electrification of the Southwark Bridge line 
will give another terminus nearer to the City than any of the 
existing termini, and the tramways manager states that a very 
frequent service will eventually be required over this tramway. 
The Finance Committee are in some doubt, however, as to the extent 
of the financial return on the other sections of line. The interest 
and sidking fund charges on the outlay will amount to about 
£9,650 in the first year, and they think tbat in all probability some 
portion of this sum will really be a charge againet the receipts of 
other sections of the undertaking. 

The Bridges Committee presented a report referring to the 
lighting of various bridges across the Thames. With regard to 
Waterloo Bridge the Committee stated that it was proposed to 
complete the electric lighting of the structure by the provision of 
nine additional standards and lanterns at an estimated cost of £250, 
whilst the cost of connecting the lamps with the generating station 
on the Victoria Embankment would amount to £400. 

The Highways Committee asked the Council for authority to 
issue advertisements inviting applications for the position of 
assistant electrical engineer, at a salary of £500 per anuum oa the 


staff of the tramways department. Applicants are to have had 


both technical and practical training and experience in the design- 
ing and construction of electrical machinery, the preparation of 


specifications and the ranning, repair and maintenance of electrical 
plants in general. 


Personal,.—We understand that Mr. William Young, 
who was fora number of years with the Edison & Swan Co., has 
become associated with the Mackey " lamp, having concluded an 
arrangement with Mackey's Electric Lamp Co., Ltd., of Bermondsey, 
to represent them in London and district. 

Mr. Wm. Shea, manager of the Blackpool area of the National 
Telephone Co., has been presented by the staff with & pipe. pouch, 
nus silver matchbox on leaving to take charge of the Stockport 

rea. 


Mr. E. P. Martin has joined the board of the South Wales Elec- 
trical Power Distribution Co. 


Dr. R. J. Ewart, surgical tutor, has been appointed medical 


officer in charge of the electrieal de ment at the Liverpool 
Royal N a i 


The directors of the South Wales Electrical Power Distribution 


Co. find their business developing 80 rapidly that it has been neces- 


sary to separate the duties of the general manager and secretary. 
Mr. Edmund L. Hill, the general manager of the company, who has 
also been acting as secretary pro tem., has resigned the latter posi- 
tion, and Mr. George P. Tutcher, who hag been acting as Mr, Hill'a 
assistant, has been appointed seoretary. 

Àn addition to the ranka of telephone experta in this country is 
made by the return to London of Mr. Herbert Laws Webb, who is 
spending the winter in England after a long residence in New York, 


where he has been engaged in telephone work for the past 13 years. 
The New York telephone system is the largest in the world, having 
nearly 90,000 stations. 'Those authorities who are contemplating 
the establishment of Municipal Telephones should take advantage 
of Mr. Webb's exceptional telephonic experience, and seek his 
advice, so as to avoid any uncertainty as to the future of their 
undertakings. Mr. Webb is also familiar with European telephone 
methods, as he has made several tours of inspection in Great 
Britain sand on the Continent, and has inspected all the principal 
European systems; he is the author of a book on the telephone, and 
of numerous articles in the technical papers. Mr. Webb's address 
in London is 8, Queen Aune's Gate, S.W. 

Mr. M. B. Field, late electrical engineer to the Glasgow Corpora- 
tion Tramways, was on Monday last presented with a handsome 
fitted travelling suit case, by the electrical staff of the Department 
on his leaving to take up an appointment as contract engineer to 
Messrs. Ferranti. Ltd. Mr. Young, general manager, in making the 
presentation, spoke of the many friends Mr. Field had made since 
he came to the Department, and of the regret with which they 
parted with him. Mr. Field suitably replied Mr. Field sails for 
America to-morrow, where he will make a stay of a few weeks, 
before taking up his new position in London. 


Poesy.—We were much gratified to note the bold, soul- 
stirring, manly verses which appeared last week in an esteemed 
contemporary, and dedicated to ourselves. The bard, whose 
initials reveal his identity, is specially endowed with the imagina- 
tion, the power of rhythmical expression, and the creative faculty 
of artistic construction which go to make the poetaster. By his 
powers of insight and expression, and endowed as he is witha vivid 
and poetical imagination, he is enabled to present ideas on a mere 
piece of machinery in new, harmonious, and beautiful forms. But 
whether the poem is didatic, lyric, or epic and dramatic we are for 
the moment at a loss to decide. Nevertheless, we are filled with 
noble emotions, and would respectfully ask whether permission 
would be accorded us to have it set to music. Possibly it might be 
as difficult to accomplish this with any degree of satisfaction as 
Sir Alexander Mackenzie found it to be when he undertook to com- 
pose the music for Kipliog's “ Absent Minded Beggar,” and there is 
only one man we would suggest as being capable of performing the 
task— that Admirable Crichton, the President of the Institution of 
Electrical Engineers. In our recent biographical notice ot Mr. 
Swinburne, we said: “It is not generally known that he finds relief 
from a humorous world in the cultivation of a decided musical gift. 
At one time, indeed, he studied music asa profession. We recently 
heard a song which struck us as beautiful and musicianly, and having 
noticed that it bore the initials ‘J. S., we taxed the President with 
it. He excused bimself by saying that ‘Somebody must compose 
these things.” We fear, however, the last verse will give him 
more furiously to think than even the preparation of a Presidential 
Address! But, as Lowell says, “the desire to poetize is one of the 
diseases naturally incident to adolescence," and B. C. H. J., after 
all, is but a youth ! 


Electric Shock Fatalities.—An arc lamp employé of 
the Harrogate Corporation died on 28th ult. from an electric shock 
(2,000 volts) received, it is said, by his hand coming into contact with 
the live part of a switch box in Victoria Avenue, whilst switching 
off the electric lights. , | 

At the inquest held last Saturday, Mr. G. S. Ram was present 
as representing the Board of Trade. The police evidence 
showed that when Pearson was found, the earthenware shroud 
of a fuse handle was fractured, and the broken piece was 
lying in the box. The metal terminal was thus exposed. The 
medical evidence showed that death was instantaneous, and 
that deceased’s first finger on the left hand ws burnt, and 
that his head was cut as a result of a fall. Mr. G. Wilkinson, 
borough electrical engineer, said that he was not aware the shroud 
was broken. The man had rubber gloves, but there was ordinarily 
no need for him to wear them for the work he bad to do. F. A. 
Lappin, an arc lamp trimmer, said ho switched on the lamps on 


— Thursday afternoon. He saw nothing unusual in the box. It was 


not necessary to take hold of the “shroud” to switch on 
the lights. Mr. G. 8. Ram said that the type of fuse uced was a 
very common one, and it was used in hundreds of cases. The 
box was cgnveniently situated, and, in his opinion, Pearson saw the 
" shroud” was broken, and without thinking put his hand up and 
touched it. He did not think it had been broken by electrical 
pressure. To prevent such a thing happening agaia it occurred to 
him that it would be advisable for the men to wear rubber gloves, 
but he agreed with the electrical engineer that it was not necessary 
in that particular case if everything was in order. He knew there 
was a difficulty because men did not like to wear gloves. A verdict 
of Accidental death " was returned. 

On November 27th an employé at the North-Eastern Steel Works, 


Middlesbrough, came into contact with an electric wire which 
caused instant death. 


Auction Sales.— Messrs. P. Huddleston & Co. will sell 
by auction at 16, Long Millgate, Manchester, on the 11th inst, 
electrical plant and apparatus comprising arc lamps, motors, cuble 
and wire, switches, faseboards, casing, voltmeters, ammeters, tele- 
phones, &c. At Springfield Lane, Salford, on the 16th and 17th 
inst , Messrs. P. Huddleston & Co. will also sell by auction several 
wire-covering machines and plant, and also 70 tons of copper wire 
and strip. Mr. A. H. Oldfield will sell by auction at Amberley Road 
Armley, near Leeds, on 18th inst., the entire stock of dynamos and 


motors and electrical goods of Messrs. M. E. Austin & Oo, See ou 
advertisement pages this week. 
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Engineers and the Navy.— Our readers will be pleased 
to learn tbat the scheme drawn up by Mr. Rollo Appleyard for the 
reform of the engineer branch of the Navy is meeting with influential 
gupport. Mr Appleyard's name is well known to our readers as that 
of a contributor to the ELECTBICAL REVIEW, and his proposals were 
detailed in an article which appeared in our columns on February 
21st, 1902, with the title Engineer Officers for the Royal Fleet." 
The subject received attention at the end of last week in articles in 
the St. James's Gazette, and in the current issue of the Fortnightly 
Review. The scheme is practically this :— 

Enter all your men for all branches through the Britannia, let 
them be trained together ; let each learn a certain amount of each 
other's business, and then, after a period of preliminary training, 
let them specialise, becoming lieutenants (T), (G), (N) or (E), as 
their idiosyncrasy shall dictate, or, if they have none, let them 
remain unspecialised, simply to carry out the executive work of the 
ship, watch keeping, &c.—be ‘‘salt-horse” gentlemen, in naval 
phrase. It follows that you will count all as combatant officers, and 
will give all authority over the men of their own departments. 

In this way you will not only get rid of engineers’ grievancee, 
but you will also train your deck officers in the things they ought to 
know, and be able to put them in cbarge of the machinery of gun 
mountings, torpedo tubes, search lights, &c., 80 far as the ordinary 
manipulation of them i8 concerned, confining your lieutenants (E) 
to their proper work in looking after the generation of power and 
the big repairs necessary. 

The scheme has the support of Commander Orpen and Lord 
Charles Beresford, and, it is stated, has algo been approved by the 
Admiralty. The need for rectification of the present state of things 
is recognised by all who have given serious attention to the 
question, and Mr. Appleyard has our hearty good wishes in the 
furtherance of his ideas. 


Electro-Thermic Manufacture of Steel (“ Harmet” 
Process).—An electric furnace for the manufacture of steel is at 
present in successful operation at ths St. Etienne Steel Works, in 
France. The process of manufacture was invented by the chief 
engineer of these works, M. Harmet, and is described in a recent 
issue of L'Eclairage Electrique :— The apparatus comprises three 
principal parts:—(1) the smelting furnace; (2) the reduction fur- 
nace; (3) the electric refining furnace. The raw material is fed 
into the smelting furnace by & hopper, the lower portion of which 
forms the vaulted roof of the oven. The floor is circular in shape, 
and slopes towards the channel leading to the reduction chamber. 
The gases escaping from the reduction chamber pass through the 
channel into the smelting furnace, providing enough heat to start 
he flux. To distribute the heat more evenly throughout the raw 
material two long carbon electrodes, reaching to the centre of the 
urnace are introduced, but they act merely as an auxiliary source 
of heat. The molten metal moves of its own accord down the 
slope into the reduction chamber, which is cylindrical in shape, and 
8 charged by anothet hopper with the reduction material, such as 
coke, charcoal, or anthracite. The floor of the chamber slopes 
towards the point where the outlet for the molten metal is situated. 
In the wall, immediately above this outlet, is placed another, 
through which the slag is carried off. Two carbon electrodes are 
fixed in such a manner that the arc is close to the surface of the 
molten mass. From this chamber the metal pas:es into the refining 
or regulating furnace, which is provided with a certain quantity of 
ore for decarburation purposes. The vaulted roof of this oven is 
pierced by two carbon electrodes, the points being close to the sur- 
face of the flux. The furnace is provided with two outlets, one for 
the slag and one for the metal. The inventor gives the following 
particulars regarding the cost of steel produced by this process :— 
The electrical energy required for the manufacture of aton of steel 
amounts to 3,600 H. .- hours. Taking the cost of coke at 25 frs. per 
ton, and of energy at the usual price charged in tbat district, 
where the works are situated, tbe cost of 1 ton of steel amounts to 
29 24 frs. (£1 38. 47d.) :— 


360 kg. of coke at 25 frs. per ton 9.00 trs. 
2,024,500 calories at 0.01 fr, per 1,000 
calories 5s 805 x . . 20.24 „ 


Total . 29.24 frs. — £1 3 47 
The cost of steel produced in an ordinary furnace amounta to 
42 50 frs. :— . 
1,000 kg. of coke at 25 frs. per ton... 25 fts. 
Furnace machinery ... i .. 5.00 „ 
500 kg. of coal at 25 frs. per ton 12.50 ,, 


Total ... 42.50 frs. = 41 14 0 


This shows a saving of 13.26 frs. (10s. 7:3d.) per ton in favour of 
the electric process. 


A New Photo-Electrical Cell.—There have been made 
endeavours for some time past to introduce the selenium cell into 
electrical engineering practice; on account of its insufficient reli- 
ability and the inconstancy of the types so far in use, these endea- 
vours, however, failed to succeed. E. Ruhmer describes in the 
Elektrochemische Zeitschrift a new type, which seems to be parti- 
cularly fitted for practical use. This cell is of a cylindrical shape, and 
may be adapted to any glow-lampholder. Its durability i8 almost 
unlimited, and its sensibility, though the resistance is relatively 
low, is of a high order, so as to respond readily to the slightest 
variations of illumination. It is therefore particularly suitable for 
wireless telephony with speaking arc lamps and parabolic mirrors. 
Ae accuracy and intensity of the sounds thus transmitted aroused 
unanimous admiration at a recent exhibition in the Berlin Archi- 


tektenbaus. The electrical resistance of such a cell, as is known 
varies to a great extent according to the illumination, the conductivi 
of a good cell, when illuminated, being as much as 10—30 times its 
value in the dark. This property may be made use of by causing 
the variations of resistance to act on a suitable relay, so as to 
release mechanism by luminous rays. Gas and electrical lamps may 
thus be lighted and put out automatically at a distance, at nightfall 
aud daybreak respectively. There have recently been carried ont 
some wireless telephony experiments with these cells on Lake 
Wanneee, near Berlin. The variations of intensity in the light of 
a projector fixed on board an accumulator boat, due to the work. 
ing of a microphone, were converted into current oscillations in the 
selenium cell placed at the receiving station, telephonic conversa. 
tions being thus exchanged over a distance of 45 km. without 
reaching the limits available, and it is intended to extend those 
experiments on a still wider range in the near future. 


The Education of Schoolmasters.—Mr. Jerome, the 
well-known humourist, has shown that not all his thoughts are thore 
of an idle fellow; for in a recent book he bas taken the oppor- 
tunity of criticising apparently in all seriousness the educational 
methods which obtain in so many middle-class private schools, 
„Half our time,” he says, was taken up in studies utterly useless 
to us"; and he asks the schoolmaster why, out of the vast store- 
house of really necessary knowledge, he cannot select some 
apparatus better fitted than Latin and Greek to streugthen the 
mental muscles from 10 to 14. The question is a pertinent one, 

. although perhaps it needs to be answered by the hesdmasters of 
our large public schools rather than by those of private seminaries, 
since it cannot be denied that for sheer education and mental 
training the methods of the best private schools stand before those 
of the larger institutions. Still, a schoolmaster cannot teach what 
he does not understand, nor will he atterhpt to understand a subject 
whose value he does not appreciate. Schoolmasters, clergymen, and 
great mathematicians are alike in being hopelessly ignorant of this 
world’s affairs: conspicuous examples to the contrary proving the 
correctness of the generalisation. For nine months in every year 
tbe schoolmaster associates with bovs only, and soon forgets there 
are grown-up men outside his walls: like the parent, he never 
realises that his boys become adult. Just as it is the employer of 
labour who requires to be given a technical education, so it is the 
teacher of boys who needs an education in the conditions of modern 
competitive life. School Boards teach their teachers how to teach ; 
we want an establishment which shall be able to teach teachers what 
to teach. And we also need some process for instilling into the 
minds of parents that the true test of an educational method is 
the success achieved by the scholars in after life, not the facility 
with which the older boys pass general examinations. 


Water-Tube Boilers in the U.S, Navy,—The annual 
report of the Bureau of Steam Engineering, 1902, has been issued 
from the U.S. Navy Department. Great stress is laid on the work 
of the British Boilers Commission, which has probably prevented 
any consideration of the Belleville boiler in the U.S. Navy. It is 
specially recommended that, if possible, the  water-tube boiler 
selected should be of American design. Three types of water-tube 
boiler are already being built for battleships in course of construc- 
tion. The proportion is four-sevenths Babcock & Wilcox, two- 
sevenths Niclausse, and one-seventh Thornycroft. The Hohenstein 
boiler has now been offered and tested in an airtight steel house, 
resembling the firehold of the cruiser Denver. The boiler is made 
by the Oil City Boiler Works, who are willing to spend £10,000 to 
£20,000 in proving the fitness of the boiler for naval purposes, or 
the reverse. The Hohenstein boiler contairs two 24-in. steam 
drums connected by four 16-in. drums, and one lower mud dram 
of 24 in. diameter. It has 384 tubes of 2 in. diameter, 9 ft. long, 
and 16 tubes of 4 in. diameter, 7 ft. long, which start from the lower 
drum and form the furnace crown. These tubes feed the headers 
of a set of > tubes. Another oppositely sloping set of tubes is fed 
direct from the lower drum, which is in turn filled by down-comers 
from the upper drums. The boiler occupies a floor space of 9 ft. X 
11 ft., with a height of 12 ft., and has 2,174 aq. ft. of surface, with 50 
of grate area—the ratio being 49:5. Various baffles are employed 
to distribute the gases over the tube surface, but the provision for 
perfect combustion is at most not excessive. A fan was provided 
to force combustion, and an air lock entrance was provided. The 
coal used possessed a calorific capacity of about 14,500 B. Th. U. per lb. 
The boiler was worked up to 270 lbs. pressure, and evaporated, with 
a draught of 1:1 W.G., as much as 1,400 lbs. of water per hour per 
square yard of floor surface occupied. Seventeen teste in all were 
made, showing from and at evaporation between 8:33 and 10:20 lbs. 
per lb. of coal, and from 4 38 to 1416 Ibs. of steam per square foot 
of heating surface. It is curious how all boilers give such similar 
results in output and efficiency, the largest output corresponding 
with an efficiency of 59:4 per cent., and generally all the important 
results being repetitions of what other boilers will do. A good deal 

of smoke seems to have been recorded. 


Royal Society.—The annual meeting of the Royal 
Society was held on Monday. Sir William Huggins was re-elected 
to the presidency, and delivered his annual address. The various 
medals of the Society were presented. In the evening the annual 
banquet of the Society took place at the Hôtel Métropole. Sir W. 
Huggins again presided. 


British Locomotives.— The British Government has 
ordered 60 locomotives (about £250,000) for South Africa. Scotch 
wagon builders also have received good orders. So the British 
built locomotive is beating the foreigner after all! 
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Electrical Volunteers (R.E).—In the House of Com- 
mons on 26th ult., Sir J. Leng asked the Secretary for War whether 
he was aware that five companies of electrical engineers in South 
Africa, nearly all highly skilled professional men, who gave up lucra- 
tive appointments for the service of their country, received ordinary 
soldiers’ rate of pay; that they furnished upwards of 80 working 
parties, and successfully carried out all kinds of electrical in«stalla- 
tions for light, power, and communication in connection with 
hospitals, bridges, camps, and blockhouses over an extensive terri- 
tory; and whether any volunteer officer or man in this recently- 
returned battalion had received any distinction or reward ; and, if 
not, whether it was contemplated to recognise their services in any 
way. Mr. Brodrick, in reply, said:—The electrical engineers 
received the ordinary rates of pay, like the other volunteers 
serving in South Africa. The valuable and excellent work per- 
formed by them was fully appreciated by Lord Kitchener. Three 
officers were mentioned in dispatches, and the sergeant-major 
received & distinguished conduct medal. In view of the acale on 
which rewards were availabie, it was not found possible, in justicc 
to others, to grant further rewards. 


America v. Germany.—A Continental correspondent 
writes :—“ The American electrical firms in Germany have replied 
in a practical way to the ultimatum of the German electrical firms 
that have formed a combine to ej-ct them from the German 
markets. One of the biggest American firms has just bought 
samples of all varieties of German motors and electrical machinery 
for the purpose of duplicating the models in the American work- 
shops. The one drawback the American firms had to contend 
against was the inadaptability in many cases of the American 
motors and American electrical ec^essories to German shops and 
methods. The defect is now to be remedied by the special manu- 
facture of motors and machinery in American shops to supply 
German markets. But the real significance of this move is the fact 
that it is the reply of the American companies to the challenge of 
the German firms, which try to force the former companies out of 
business by forming a combine among themselves. The competi- 
tion will now become a matter of low contracts and cheap sales.“ 


B. E. T. Conversazione.— This conversazione was held on 
Monday, December lst, at the Galleries of the Royal Institute of 
Painters in Water Colours, at Princes’ Hall, Piccadilly, and was 
attended by a large gathering of the officials of the British Electric 
Traction Co. and their lady friends. The pictures were greatly 
admired, while the band and the refreshments came in for no small 
share of appreciative attention. The steady buzz of conversation 
afforded ample proof that the guests were enjoying themselves in 
sociable chat, aud we venture to congratulate the company on the 


success of its effort, the mutual friendship, and bonne camaraderie of 
its large staff. 


THE CENTRAL STATION ENGINEER. 


Tue Hammersmith Borough Council has confirmed the appoint- 
ment of Mr. R. H. PATxRSORN, late assistant engineer of the Dewar 
Place electricity station of the Edinburgh Corporation, to the post 
of station superintendent. ra 
Consequent on the appointment of Mr. Gnirren as chief elec- 
trical engineer to the Swindon tramways, Mr. J. E. SrARKIF, now 


-second assistant, has been appointed chief assistant at the Burnley 


Electricity Works, at a salary of £125 per annum, rising to £130. 

The Law and Finance Committee of Greenock Corporation has 
added to the short leet of applicants for the post of electri al engi- 
neer the names of Messrs. R. A. D. MACALISTEB, ALFXANDER 
ANDERSON, and Davin Scorr, all assistants at Greenock Electricity 
Works, 

Mr. W. H. TirTENSOR, of Dundee, has been appointed resident 
electric tram ways engineer by the Preston T.C. The appointment 
is for three years at £600 pcr annum. 


Mr. Frepx. Conronr, chief inspector of the National Telephone 


‘Co. at Nottingham, has been appointed mains superintendent at the 


Nottingham Corporation Electricity Works. Mr. Comfort’s suc- 
cessor, under the telephone company, is Mr. Joan Darina. 

Mr. R. PAPE has been appointed borough electrical engineer at 
Moreeambe—a step rendered necessary by the incorporation of the 
town—at the same salary that he received under the late U.. 


NEW COMPANIES REGISTERED. 


Carl Oppermann Electrie Carriage Co., tia. 175.440). 
his compauy was registered on November 17th, with a capital of £50,000 in a 
shares, to acquire ad carry on the business of an electrical engineer and motor. 
Carriage maker carried on by C. T. J. Oppermann, at 2, Wynyatt Street and 
Rawatone Street, Clerkenwell, to acquire and turn to account three inventions 
of the said C. T. J. Oppermann for an improvement (1) in electrical controllers, 
(2) in motor road vehicles, and. (3) in secondary batteries, and to carry on the 
1 of: producers aud suppliers of electricity, electrical and mechanica 
engineers, 


x dealers in electrical, magnetic, telegrapbio, telephonic and othe 
appliances, &oũ. The first subscribers are 36 n- a. 
race, W., gentleman, with 800 abr B 


. Sengers and goods, 


with one share) are:—W. E. H. de Grave, 21 


W., with 100 shares; H.F, Blattery, Ravenshi!l, Ch 
100 shares; V. Kesterton, 479, Oxtord Street, W. 

H. J. Harvey, 479, Oxtord Btr-et, W., coachbuilder, with 1€0 ehares; Mrs. E 
Robins, West Hill Lodge, Brighton, with 10» shares; H. D. Lermitte, Fro wick 
North Mymms, Hattleld, gentleman, with 100 shares. No initial public issue 
The first directors are H. D. Browne, H. D. Lermitte and C. T. J. Oppermann 

qualification, £1,000; remuneration of chairman, £100 per annum ; ot ordinary 
directors, £50 each per annum. Regi:tered office, 30, Moorgate Street, E.C. 


Londonderry—Moville Electric Rallwa 
(16,455).— This company was registered on November 18th, with a capital of 
£10,000 in £1 shares, to take over all work already done in connection with the 
Londonderry and Moville Electric Railway scheme, to apply to the II ich Privy 
Council for an order to construct and work an electric or steam railway between 
Londonderry and Moville in perpetuity, to promote a larger company to take 
ne the said order when obtained, and to carry on the general business of 

ailway, 


| tramway and light railway proprietors, Xc. The first Subscribers (each 
with one share) are: W. O'Doherty, M.P., Commercial Buildings, Foyle 
Rtreet, Londonderry, solicito J.P., 15, Queen Street 


r; R. N. Chambers, Kt., 

ondonderry, town clerk; T. C. Wylie, Culmore, Londonderry, solicitor; H 
Chambers, Londonderry, managing director of Andrew A. Wait & Co., Ltd. 
G. V. Craig, Londonderry, Under-Sheriff; N. McColgan, J.P., u. Foyle Street 
Londonderry; and C. O. Bastian, Bartholomew Works, Kentish Town, N.W. 
managing director of Bastian Meter Co., Ltd. Minimum cash subscription 
£1,500 ; the number of directors is not to be less than two nor more than five 
the subscribers are to appoint the first: remuneration according to profits 
Registered office, 20, Bucklersbury, E.C. 


islehurst, Kent, banker, with 
; coach builder, with 50 shares 


y Syndicate, Ltd. 


Metropolitan Electric Tubes Syndicate, Ltd. (75,456) — 
This company was registered on November 18th, with & capi:al of £15,000 in 
14,000 ordinary shares of £1 each and 90,000 deferred shares of ls. each; to 
adopt an agreement with T. Hunter to apply for powers rclating to the con- 
struction and maintenance of railways, tramways, electric lighting, and other 
electrical instaliations, &c., and to carry on the business of contractors, elec- 
triciuns, engineers, founders, promoters, financiers, &c. The first subscribers 
(each with one share) are: -T. Hunter, Dorman's, Dorman's Land. East Grin- 
stead, accountant; J. J. Ney, 70, Bishop's Road, Fulham, S. W., marine 
engineer: H. W. Healy, 42, Danemere Street, Putney, S. W., engineer's student 
J. C. Shirle, 88, St. Stephen's Avenue, Shepherd's Bush, W., gentleman 
C. Everett, 25, Great Tower Street, E. C., book-keeper IL. Everett, 8, Crooke 
Lane Chambers, E.C., gentleman; and A. L. Pinn, 8, Fairmead Koad, N., civ 
engineer. No initial public issue. Registered without articles of association. 


Electric Traction Co. of Hong Kong, Ltd. (75,486).— This 
company was registered on November 20th, with & capital of £325,000 in £1 
shares, to adopt an agreement with the British Corporation Ltd., to construc 
or acquire and maintain by electrical, horse, steam, or other power any tram 
ways, railways, and other means of communication, to act as carriers of pas 

to construct and control public works and conveniences, te 
generate, accumulate, and distribute electrical energy for light, power, heat 
and otherwise, &c. The first subscribers (each with one share) are:—W, J 
Baxter, 84, Queen's Road, Notting Hill, W., clerk; H. Birnage, 8, Gainsboro 
Road, Leytonstone, clerk; E. J. Hayman, 8, Knatchbuli Road, Camberwell 
clerk; H. 8. Heywood, 802, Goldhawk Road, W., clerk; F. J. C. Jeffrey, 17 
Tressillian Road, St. John's, S.E., clerk; B. T. Hewett, Yt, Denbigh Street 
B.W., clerk; and A. E. Dorney, 9, Chandos Road, Willesden Green, N.W, 
clerk. No initial public issue. Tne numberof directors is not to be Jess than 
two nor more than nine; the subscribers are to appoint the first, Remunera- 
tion, £200 each per annum, and £100 extra for the chairman. 


North - West London Electric Supply Co., Ltd. (75,501).— 
This compa" y was registered on November 71st, with a capital of. £75,000 in £ 

shares (20,000 preference), to carry on in the County of London or el ewhere 
the business of an electric light company in all its branches, to construct, la 
d 


own, establi h, fix and carry out all necessary cables, wires, lines, accumulators 
works, lamps, machinery and other appliances, to generate, accuniula:e, dis- 
tribute and supply electricity, to light cities, towns, streets, docks, markets 
theatres, bu.ldinys and publie and private places, &c. The first subscriber 

(each with one share) &:e:— 4. H. Neale, 6, Great Winchester Street, E.C. 
merchant; A. G. Spilsbury, 87, Abbey Road, N.W., gentleman; G. W. Cuddon 

101, Fenchurch Street, E.C., genileman; J. E. Reilly, 6, Lothian Road, North 
Brixton, S. W., secretary; H. A. Todd, The Nook, Southviile Road, Thames 
Ditton, clerk; T. H. Hazelton-Black, 7, Laurence Pouutney Hii, K. C., engineer 

and E. Stone, 16, Babbacombe Road, Bron Icy, Kent, accountant. No initia 
public issue. The number of directors is not to be less than two nor more than 
six; the subscribers are to appoint the first; qualification, 

neration, £75 each per annum (£50 extra for th 
profits. Registered office, 6 and 6, 


250 shares; remu- 
r the chairman), and a sha e in the 
Great Winchester Street, E.C. 


Electrical Mining Co., Ltd. (75,514 )— This company was 
registered on November z7th, with a capital of £5,000 in £1 sharea, to acquire 
the business of manufacturers of, and u 


genta for electrical and general mining 
apparatus, appliances and the like, carried on by W. H. de Grave, L. W. de 
Grave, and C A. Newton, 9, Irongate, Derby, as the Electric Mining Co.,“ 


and to carry on the same and any bindred business. The first subscribers (each 
„King Street, Wakefield, electrica 
engineer; C. A. Newton, Tull Street, Derby, electrical machinery manu 
facturer; L. W. de Grave, 9, Iron Gate, Derby, electrical and mining engineer 
Miss M. Hough, Chatillon, Bromley Street, Derby; Mrs. F. Wood, Welbeck 
House, Dale Road, Brixton; R. Newton, Toll Street, Derby, electrical machinery . 


meanufactu;er; and H. Newton, Tull Street, Derby, electrical machinery 
manufacturer. No initial publie issue. 


The first d.rectors are W. E. H. de 
Grave, L. W. de Grave, and U. A. Newton. 


Empire Electric Light and Power Co. 
company was registered on Nov 
shares, to promote and obtain 


s Ltd. (75.545.) —This 
ember 27th, with a capital of £50,000 in £ 


power to construct, maintain and use tramway 
in and near Roin ford and liford or elsewhere, to make and waintain railways 
and tramways, with their appurtenances, 


to equip &nd work the same by any 
power, &c.— The first subscribers (each with one share) are:—T. H. Harrison, 

elle Vue, The Grove, Wandsworth, S. W., engineer; 
Englefield Road, N., clerk; C. W. Pullen, 71, 


clerk; W. R. Woolston, 30, Queen's Road, Leytonstone, clerk; H. C. Armstrong, 
eo, Eaton Terrace, S. W., solicitor; S. J. Driukwater, 31, Oldfield Road, Stoke 
Newington, N., gentleman ; and F. McDaniel, 5, Mansford Bueet, N.E., clerk. 
No initial public issue. The number of directorsis not to be less than tbree nor 


more than five ; the subscribers are to appoint the first. J. Paxman, of the 
Standard Ironworks, Colchester, and 


r dA. Slacter, of 11, Buckingham Street, W.C., 
are entitled to become permanent directors if they so desire; qualification, £920; 
remuneration, £100 each per annum (£150 for tze chairman), with an inc.ease 
&ocording to profits. 


Milnes-Daimler, Ltd. (75,547).—This company was registe ed 
on November 27th, with a capital of £20,000 in £10 shares, to manufacture, 
build, sell, buy, let or take on hire and otherwise deal in and with motors, 
coaches, carriages, tramcars, locomotives, carts, wagons, ships, b ta, 
launches, cycies, air-ships, &c., to acquire all or part of the property cumprised 
in an agreement made November 10th, 1902, between George F. Milnes & Co., 
Ltd., of the one part, and the Diamler Motoren Geselischatt. of the other part, 
to construct or acquire railways and tramways, 10 carry on the business as 
electricians, electrical and general engineers and contractors, Ke. ihe first 
subscribers (each with one share) are:—H. G. Buriord, 24, Pennard Road 
eh a Burh, W., e 

U 


P. C. Whitaker, 48, 
Elspeth Road, Lavender Hill, S. W.,; 


t ngineer; R. Bell, 58, Richmond Gardens, Sbepherd's 
Bush, W., envineer; J. F. Russel, Staithe House, Rusthall Avenue, Bedford 
Park, W., accoun ant; F. W. F 


ord, 22, Circus Street, Marylebone, W., clerk ; 
J. Lane, 4, Jameson Street, Notting Hill Gate, W., storekeeper ; G. J. Brown, 
12, Cranbrook Road, Chiswick, W., electrical engineer; and J. T. 8mith, 11, 
Crescent Mansions, Elgin Crescent, W., engineer. No initial public issue. 
The number of directors is not to be less than two nor more than nine; the 
f. 11 e Bide von Duttenholer, E. Kraftmeier, H, Meltzer, J. T. Smith, and 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Industrial Electric Co., Ltd. (73,266).— £60 debentures, 
created 23rd, and dated October 21th, 1902, charged on the company's property, 
present and future, have been registered. No trust deed. Holders: J. Leith 
and C. J. Holmes. 


Electric Lighting Boards, Ltd. (64,543).—Issue on November 
12th of £400 debentures, part of a series created March 10tb, 1902, to secure 
£.0,000, charged on the company's undertaking and property, present and 
future, including uncalled capital. Date of trust deed, March 18th, 1902, 
Trustee, Gen. B. J. Nicholson, Harlow, Essex. Total amount previously 
issued of same series, £19,400. 


St. Helens Cable Co., Ltd. (62,471).—Issue on October 28th 
of £12,000 debentures (24 of £500 each) partof a series created October 27th, 
1902, to secure an unlimited amount. Property charged: the company's un- 
dertaking and property, present and future, including uncalled capital. 
Holders: W. W. Pilkington, St. Helens (£6,000); and J. Beecham, St. 
11900 (£6,000). No trustees. Total amount previously issued of same series, 

1,000, 


Vaughan & Son, Ltd. (61,526).—This company’s annual return 
was filed on October oCth, when 3,595 preference and 19,019 ordinary shares 
were taken up out of a nominal capital of £50,000 in 20,000 preference and 
80,000 ordinary shares of £1 each. £1 per share has been cailed up, resulting 
in the receipt of 422,614. Mortgages and charges, £5,082 14s. Id. 


Ernest Scott & Mountain, Ltd. (32,760).—This company’s 
annual return was filed on October lith, when 9,779 shares were taken up out 
of a nominal capital of £100,000 in 10,000 shares of £10 each. £10 has been 
called up on 7,579 shares, resulting in the receipt of £75,530. 4260 remains in 
arrears. 41 103. has been pai on one forfeited share. £22,000 is considered as 
paid on 2,200 shares. Mortgages and charges, £920,600. 


Jandus Are Lamp and Electric Co., Ltd. (43,898).— This 
company's annual return was filed on November 4th, when 2,041 shares were 
taken up out of a nominal capital of 430.000 in 3,000 shares of £10 each. £5 per 
share has been called up on 1,195 and £10 per share on 250 shares, resultirg in 
the receiptof €8,475. 596 shares are considered as fully paid. Mortgages and 
charges, £8,000. 


Mather & Platt, Ltd. (69,387).—This company's annual return 
was filed on September 19th, when 32,505 preference and 40.000 ordinary shares 
were taken up out of a nominal capital of £775,000 in 87,500 preference and 
40,000 ordinary shares of £10 each. £10 per share has been called up on 21,705 
preference and 2,500 ordinary shares, resulting in the receipt of £242,050. 
£483,000 considered as paid on 10,800 preference and 87,500 ordinary shares. 
No mortgages or charges. 


Lancashire Electrical Engineering Co., Ltd. (5,692).—This 
company’s annual return was filed on September 20tu, when 1,883 shares were 
taken up out of a nominal capital of 45, 000 in 5. C00 shares of £1 each. 41,858 is 
considered as paid. No mortgages or charges. 


Langdon-Davies Motor Co., Ltd. (55,830). — Issue on 
November 5th of £000, and on November 6th of £300 debentures, part of a series 
created October 15th, 1903, to secure £6,000, charged on the company s under- 
taking and property, present and future, inc. uding uncalled capital. No trustees, 
Total amount previously issued of same series, £2,000. 


Midland Electric Corporation for Power Distribution, Ltd. 
(58,071).—A debenture dated November 14th, 1902, to secure £100,000, has been 
registered. Property charged: The company's undertaking and property, 
present and future, including uncalled and unpaid capital. Holders: Parr's 
Bank, Ltd., 4, Bartholomew Lane, E.C. 


Electric Lighting Boards, Ltd. (64,543).—Issue on October 
Bist, of £200 debentures, part of a series created March 10th, 1902, to secure 
£20,000, charged on the company’s undertaking and property, present and 
future, including ,uncalled capital. Date of trust deed, March 18th, 1902. 
Trustee: General B. J. Nicholson, Total amount previously issued of same 


series, £19,200. 
C. & A. Musker (1901), Ltd. (70,573), Mechanical, Hydraulic 


and Electrical Engineers.—Issue on November 5th of £1,000 debentures, part of 
a series created July 6th, 1901, to secure 40, 000, charged on the company's 
undertaking and property, present and future, including uncalled capital. 
Date of trust deed : July Sth, 1901. Trustees: The Law Guarantee and Trust 
Society, Ltd. Total amount previously issued of same series : £81,300. 


Welsh Electric Traction Co., Ltd. (68,292).—A floating 
cbarge on the company’s undertaking and property, including uncalled and 
unpaid capital (subject to prior charge for £12,000), dated October 8lst, 1902, 
to secure £338 16s. Bd., has been registered. Holder: J. C. Howe. 


South African Lighting Association, Ltd. (27,609) Gas, 
Electric, or other Lighting. Issue on October 29th of £1,000 new debentures, 
and on November 5th of £924 renewals of debentures, part of a series created 
August 12th, 1890, to secure 420, 000, charged on the company's undertaking 
and property. No trustees. Total amount previously issued of same series, 


£19, 0 

British Electromobile Co., Ltd. (67,650). A memorandum of 
satisfaction in full of a mortgage debenture dated January 6th, 1902, securing 
£5,000, has been filed. 


Bastian Meter Co., Ltd. (53,304).—Issue on November 14th 
of £100 debentures, part of & series created by resolutions of April 22nd, May 
28rd and June 10th, 1901, to secure £6,000 charged on two pieces of ground at 
Kentish Town with building thereon, known as 24, Bartholomew Villas, and all 
other assets, present and future, including uncalled capital. Date of trust deed: 
December 30th, 1901. Trustees: H. A. Saunders and D. J. Cowles. Total 
amount previously issued of same series: £4,550, 


Bright’s Light and Power, Ltd. (58,290).—A second deben- 
ture, dated November 19th, 1904, to secure £1,000 charged on the company's 
concessions, freehold and leasehold property, works and plant in England and 
elsewhere, and its other property and undertaking, including uncalled capital, 
bas been registered. Holder: C. Owles, 16-17, Ru:sell Street, W.C. 


SUPPLY STATION ACCOUNTS. 


Tue accounts for last year of the electricity 


Bath department of the Corporation of Bath show 
Corporation the satisfactory result that the year's working 
Electricity ^ has, firstly, been productive of a net profit 
Accounts. instead of a net loss; secondly, that the costa 


of production have actually been reduced in 
the gross; and thirdly, that very material increases in the revenue 
and in the output have been made. Notwithstanding the engi- 


neering difficulties under which he has laboured, Mr. Francis 
Teague, the city electrical engineer, has achieved an almost re 
markable success, and we congratulate him upon the improved 
figures. " 

The capacity of the plant remains at the figure of 1,000 xw. 


GENERAL SrATBEMENT. 


1900. 1901. Inc. 
Total capital expenditure 478,450 £92,904 £14,454 
Number of units sold ss 606,876 743,607 136731 
No. of 8-c.P. lamps connected. 24,698 33, 569 11.871 
Maximum load in W. ds 493 634 141 
Gross revenue — .. — ..  .. £11,763 £19,082 £1319 
Gross expenditure... si as £7,419 £7,052 -£367 
Gross profit A T. £4,344 £6,030 £1,686 
Average price per unit sold. 431d. 405d. — —264. 


The increase in revenue of £1,651 from sales of energy alone is 

almost equal to the additional gross profit. In other words, the cost 
of providing the extra units sold has been met by economies in 
generation and the augmentation in revenue has gone to swell the 
profit account. 'Tne average return per unit from sales of energy 
has fallen to just over 4d., and the drop of more than a jd. should 
encourage the demand. 
The street lighting has been increased from 155 to 177 arc lamps 
of 600 watts each, charged at the rate of £25 per annum. The 
private rates are, for lighting, 5d. per unit, and for power 24d. per 
unit, this being a reduction of 4d. on the previous year's figure. 


Revssmoum STATEMBNT. 
1900, 1901. 
Gross. Per unit. Gross. Perunit Ino. 


Sale of energy . £10,903 431d. 212,654 405d — 26d. 
Meter rens. 375 15d. 351 11d. — Oad. 
Sale of lamps, Ke. ee 57 02d. 148 05d. + 03d. 


498 17d. 


£11,763 4˙65d. 


Bundry discounts and 
interest. - } 


26 Oid. 16d. 
£18,082 422d. — 43d. 


Gross revenue ... 


The cost sheet shows reduced expenditure in all items except 
repairs. The total has fallen from £7,419 to £7,052, notwithstand- 
ing an increase in the units sold from 606,876 to 743,607 units, 
The two changes have brought the works costs down from 21d. to 
under 12d., and the total cost from nearly 3d. to almost 21d. per 
unit, reductions of no less than practically $d. and 3d. respectively. 
The most marked changes are in salaries, where £119 have been 
saved, or taking the outputs in consideration, say, +d. per unit; and 
coal, where the bill is now only about two-thirds of the previous 
year, being over àd. per unit less. These are exceptionally good 
figures to attain in one year's working. 


Cost of PRODUCTION. 
1900. 1901. 
Gross, Per unit. Gross. Peranit. Ino. 


Voal - ii T .. £3,075 1:22d. £2,098 68d. — 51d. 
Oil waste, water, and angine) 519 20d. 550 18d. — 02d. 
9 and eo eee 
n Biri- . 0 
bution and attending, e., 1,441 57d. 1,602 52d. — 05d 
public lamps. ; 
npulldings, engines, bollera, | 532 -21d. 1,044 34d. 413d. 
dynamos, &c. — 
Works costs .. £5,567 220d. 45,294 172d. — 48d. 
Rent, rates and taxes T 276 11d. 273 09d. — 02d. 
Meanie af manasi sag 
es o 8 
neer, secretary, 1 + 1,359 ‘54d. 1,250 40d. — 14d. 
General establishment 
charges, stationery and} 203 08d. 229 »07d. — 014. 
rinting, law charges and 
8 a 
"ote de | 4 00d 6 00d, 004. 
Total coste eoe £7,419 2:93d. £7,052 9:98d. — 85d. 


The deficit from the previous accouat of £1,239 has been wiped 
out bg a sum received, and on the year, the increase in gross profil 
of £1,686, coupled with & fall in the financial charges of £450 
has enabled the net loss of £1,239 in 1900 to be converted into 4 
net profit of £897. Of this sum £40 has been allocated to cover bad 
debts, and the remainder, or £857, is carried forward. 


Prorrz STATEMENT. 


1900. . 1901. 
Interest on loans "M BLE £2,728 
Sinking fund for repayments sx e? v tn 2,405 2,405 


Net profit carried for ward oe oe ee ee @e —1,239 897 
Gros profit ... E" es £4,344 


33) 
iw dd 
cel 
IA 
wag eve 
24 Of 
rag 


me 


1 


Vol. 51. No. 1,306, Daozwszn 5,1902] THE ELECTRICAL REVIEW. 


951 


a a aa ee 


Tum} output at St. Helens has now passed 


St. Helens the million unit limit, and the increase of 
Corporation nearly & third of a million units in one year 
Electricity has had a very marked effect upon the accounts: 
Accounts. 


The financial results are, however, inflaenced 
by that feature so common in the last year 
or two, a diminution in net profits owing to a rapid rise in the 
demand made upon the gross profit by the charges due for interest, 
and accruing from sinking fund. The effect of capital expenditure 
becomes more apparent as the receipts per unit fall, and the 
margin between gross profit, one year and another, smaller. The 
traction load is a valuable source of revenue at St. Helens, and it 
may be remembered that the cars are run by a local company, 
while the Corporation maintains the track and all the overhead 
plant. The traction figures are :— 


Tramway Rents Maintenance 
sales by received from of overhead - Capital 
contract, traction. equipment, invested in— 
827,837 units. £2,165 £925 Traction plant, £24,215 


Line equipment, £36 272 
The growth during the past year is shown by :— 


GasaBAL STATEMENT. 

i 1900. 1901. Ino. 
Total capital expenditure * £100,176 £198,547 £23,371 
Number of unite sold .. 910,736 1,987,966 £327,229 
Numberof 30- watt lamps connected 21,229 


— — 


Maximum load in WWW. 675 792 117 
Gross revenue — ... ES -.. £10,850 £18,159 £2,309 
Gross expenditure eS. £4,814 £6,843 £1,529 
Gross profit ae ae «. £6,036 26,816 £780 


Average price per unit sold ..  281d. 207d.  —74d 


Owing to the increase in low-price units, the receipts from sale 
of energy have fallen by nearly the third of a penny, the other 
items in the revenue account remaining practically unaltered. The 
output was distributed thus: 


Vent Private Street 


No. of street ö Traction 
consumers, lamps. lamps. sales. 
1898 60,296 4,795 4 iie 
1899 112,920 25,110 35 182,076 
1900 160,298 51,290 35 599,042 
100,106 motors 
1901 355,095 55,033 35 827,837 


REVENUE STATEMENT. 


1900. 1901. 
Gross Per unit. Gross. Per unit. Ino. 
£ £ 


Bale of energy .. » | 10,654 2 81d. 10,667 2:07d 


tion rent 2,165 42d. — 92d. 
Meter renz 90 02d. 121 ‘02d. 00d. 
Bale adi fittings, hire or} 30 ‘Old. 45 ‘Old. 00d. 


motors, &c. 
Bundry, repeiring 9 88 


lamps, special interest, £o. 76 02d. 161 03d. 4 01d. 


Gross revenue . . £10,850 2:86d. £19,169 255d. — 81d. 


The costs have fallen slightly, the principal alterations being a 
reduction of d. in coal, bringing this item down to just over 4d., 
and increases in repairs—now the heaviest item of expenditure 
both in the actual amount paid and per unit—and salaries. 
Neither of these is to be regretted, as they tend towards reliability 
and efficiency, and, by their increase, no doubt assist to bring down 
the other engineering costs. 


Oost or PRODUCTION. 


1900. 1901, 
Gross. Per unit. Gross. Per unit, Ino. 
Col.. .. £1,343 36d. £1,325 96d. — 10d. 
Oil, waste, water, and engine 195 ‘05d. 184 »O3d. — 02d. 
Toom stores. 
Salaries and wages incurred ) : 
Won. an amadistriba- 712 194. 856 17d. — 02d. 


of engines, boilers, 
dynamos, buildings, and 


Repairs and maintenance 
overhead equipment. | 


1,144 30d. 1,941 °87d. +'07d. 


S Works cost  ... £3,394 90d. £4,306 *88d. — 07d. 
ent, rates and tax T : M 

Management Sx De ue 415 11d. 414 »O8d. —-03d. 
engineer, secretary, ase 542 14d. 1,171 23d. 4-094. 


General establishment 
charges, stationery and 


Dg; law charges ani . 973 10d. 395  *08d, — 02d. 
nsurance » 
Sr expenses: ran. 
auation fond, subway 1. 90 -02d. 57 Old. — 01d. 


Total costa 44.814 1:°27d. £6,343 1:98d.  —-04d. 


eee 


The increase in revenue amounted to £2,309, and in expenditure 
to £1,529, leaving a difference of £780 to swell the gross profit. 
This, however, was insufficient to meet the additional financial 
charges of £1,739, and the balance of £959 had to come from what 


was the previous year's net profit, so that the financial result 
leaves only £261 to be carried forward. 


PROFIT STATEMENT. 


1900. 1901. 
Taterest on loans, overdraft and deposits .. £2,153 43,290 
Sinking fund for repayments CI 2,063 3,265 
Net profit carried forward PU. WA UA fa 1,920 261 
Gross profit 785 dis . £6,036 £6,816 


CITY NOTES. 


British Westinghouse Electric and Manufacturing 
Co., Ltd. 


Tux third annual report of the directors 
31st, 1902," reads as follows :— 


„Pending the completion of the company's works at Manchester, 
orders have been executed at Pittsburg on terms whereby the British 
company has shared with the American company the manufacturing 
profits. The company's works at Manchester are practically com- 
pleted, and manufacturing operations have begun. About 3,000 
men are already employed, and all ordera can now be executed 
there, thus securing to this company the whole of the manufac- 
turing profit, instead of a part only. The following particulara 
indicate the growth of the company’s business:— 


Orders received during the year ending July 31st, 1899, £279,000 
Orders received during the year ending J uly 31st, 1900, £547,000 
Orders received during the year ending July 31st, 1901, £738,000 
Orders received during the year ending J uly 31st, 1902, £932,000 


for the year ending Jaly 


and 
Orders received since July 31st, 1902, exceed £825,000. 


“A construction department has recently been orgenised under 
the management of Mr. James C. Stewart to carry out building and 
general construction, thus enabling the company to undertake the 
complete installation of large railway, power and lighting plaut. 
Among important contracts obtained in the past year by the com- 
pany are those with the Metropolitan District Railway Co., the 
Metropolitan Railway Co., the Clyde Valley Electrical Power Co ] 
the London United Tramways Co., Ltd., the Bath Tramways Co., 
Ltd., Exeter Corporation, Newcastle Corporation, Swhnsea Corpora- 
tion. Ia December, 1901, the company issued 50,000 6 per cent. 
preference shares of £5 each, thus completing the issue of £1,000,000, 
the total authorised preference share capital, and subsequently, in 
February, 1902, £500,000 4 per cent. mortgage debenture stock was 
issued. The company's profits for the year amount to £60,6:6 
78. ld. Adding to this the sum of £18,908 4s, 6d. brought forward 
from last year, the total to the credit of profit and loss is £79,594 
lls. 7d. Oat of this sum an interim dividend of £23,257 16s. 4d. 
and debenture interest to the amount of £6,132 48. 1d. have been 
paid, and the directors propose to appropriate a further sum of 
£30,000, making the full 6 per cent. upon the 200,000 preference 
shares as fully paid up on July 31st. Out of the balance remaining, 
amounting to £20,204 11s. 2d., the directors have decided to write 
off £14,963 17s. 6d., the amount of the stamp duties and fees 
incurred on the formation of the company, and the expenses con- 
nected with the debenture issue, and to place the balance of £5,240 
138. 8d. to reserve account. The rapid growth of the company’s 
business necessitates an increase of capital, and the directors will 
propose to the meeting that an additional 200,000 6 per cent. 
preference shares of £5 each, ranking pari passu with those already 
existing, sball be created, but it is not intended to issue more 
than one-half of such shares at present. It will be seen from 
the figures in the balance-sheet that the erection and equipment of 
the works at Trafford Park have absorbed the bulk of the available 
capital. The extensive business in hand, as well as new business 
in prospect—all of which is to be executed at the company's works— 
will require additional funds for material, labour, and working 
capital generally. The directors believe that the use of such addi- 
tional capital will result in a higher percentage of profits. In 
December, 1901. Mr. Lemuel Bann 


ister retired from the board, and 
Lieut -Colonel Montagu Cradock, C.B. (a director of the Westiug- 
house Brake Co., Ltd.), has been appointed to fill the vacancy, an 


appointment which will be submitted for approval at the meeting. 
In pursuance of the articles, the retiring members of the board are 
Mr. C. W. Benson and Mr. J. Annan Bryce, who, being eligible, 
offer themselves for re-election. Messrs. Deloitte, Dever, Griffiths 
and Co. offer themselves for re-election as auditors for the ensuing 
year.” 


The meeting will be held at the offices, Norfolk Street, Strand, on 
Friday, December 12th, at 12.30 o'clock. 


Power Gas Corporation. 


THE report for the period ended September 30th last, sub- 


mitted at the meeting yesterday, states that the whole of 
the share capital offered for subscription was applied for and duly 
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allotted, and the company was authorised to commence businers on 
August 16th, 1901. The company has completed the purchase of 
the whole of the properties to be acquired in the terms of the 
prospectus. The shareholders are aware that the purchase included 
the entire share capital of Ashmore, Benson, Pease & Co., Ltd, of 
Stockton-on-Tees, where the manufacturing business of the company 
is carried on. The extension and remodelling of the works was 
taken in band at once, and they have now been thoroughly 
equipped with modern tools and appliances, enabling them to turn 
out a large amount of work. The expenditure incurred on this 
account is included under the heading of investments and advances, 
on the assets side of the balance-sheet. The directors announce 
that contracts for a number of important installations bave been 
secured (including the plant for the South Staffordshire Mond Gas 
Co.), and that the works are fully employed. The balance-sheet 
shows a balance to the credit of profit and loss account of £14,967, 
which the directors propose to apply as follows:—Amount to be 
written off preliminary expenses account, £2,000; dividend at 6 
per cent. per annum upon the ordinary shares, £8,862 ; dividend at 
4 per cent. per annum upon the deferred shares, £2,691 ; balance to 
be carried forward to next account, £1,408. 


+ 


Marconi International Marine Communication Co. 


THE report of this company for the year ended June 30th last, to 
be submitted at the meeting on 9th inst., states that during the year 
the operations of the company have been greatly extended, and 
many stations are now available for communication with vessels 
fitted with Marconi apparatus. 
from Lloyd's to equip many of their signal stations. 
has been entered into with the Canadian Government providing for 
the equipment and maintenance of wireless telegraph stations on the 
Canadian coast. Contracts have been secured with the Belgian 
Government under which one land station and nine of the Belgian 
mail steamers plying between Ostend and Dover are being equipped 
with Marconi apparatus. An agreement has also been concluded 
with the Government of the Congo Free State, in pursuance of 
which two Marconi stations, one at Banana, in the Congo Free Btate, 
and the other at Ambrizette, in the Portuguese Colony of Angola, 
are now in course of erection. By the adoption, during the past 
year, of the Marconi system by the American, Allan and Atlantic 
transport lines, the business of the Atlantic sea telegraph service is 
virtually assured to this company, and it is confidently anticipated 
that so soon as arrangements can be made for the erection of land 
stations at suitable points, those shipping companies owning vessela 
plying on other routes will avail themselves of the advantages 
offered by the Marconi system, which bave already been proved 
on the Atlantic route. During the visit of the Colonial Premiers to 
this country, a demonstration of the practicability and utility of 
the Marconi system of wireless telegrapby was arranged for them 
on board the steamer Koh-i-Noor. Asa result, inquiries have been 
received from, and propotals submitted to, several of the Colonial 
Governments. 


Metropolitan District Railway Co.—The Preference 
Shareholders Committee have agreed to advise the holders of 
41, 500,000 5 per cent. preference shares to accept the proposals of a 
guaranteed dividend made by the Underground Electric Railways 
Co. as follows: — 1 per cent. from January 1st, 1903, to January 1st, 
1904 ; 2 per cent. from 1904 to 1905; 3 per cent. from 1905 to 1907; 
and 34 per cent. thereafter in perpetuity. 


British Electric Street Tramways, Ltd.—An extra- 
ordinary general meeting of this company was held on Tuesday at 
the Westminster Palace Hotel. The proceedings were private. 

Amazon Telegraph Co.—The meeting of this company 
was beld on Tuesday at the offices, but our representative was not 
admitted. The directors’ report appeared in our last issue. 


Western Telegraph Co.— Interim dividend 3s. per 
. share (6 per cent. per annum) for quarter ended September 30th. 


STOCKS AND SHARES. 


IRREGULABMY continues to characterise the markets all round the 
Stock Exchange. Cheerfulness and depression alternate in a 
remarkably methodical fashion, but business holds aloof. Many 
think that what is wanted to re-animate tbe House is a steady rise 
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‘come & little better tendency in the investment and electrical 
divisions. : 

Notwithstanding the comparative glut of gilt-edged stocks in 
other sections of the Stock Exchange, the electricity supply prior m 
securities find ready purchasers. In illustration, we may mention 
thata line of some thousands of Kensington Debenture stock camo pect 
to market the other day and was easily placed in a very short time. B 
There is no change to record in prices of these gilt-edged varieties; ET 
in fact, the monotony of the share list i8 only varied by an advance of e) 

58. in London Electric Preference, which are considered a cheap % Are 
6 per cent. investment at about 5, their par value. EM Up 

Within the neat 10 days it is expccted that the award of the sd p 
arbitrators in the Marylebone case will be made public, and there is 1 
considerable speculation as to how it will “ pan out" for the com- um C 
pany’s shareholders. The Ordinary maintain their ground st 16, - ur 
St. James's and Pall Mall shares keep dull; a good deal of interettt „ ^ 
seems to have been aroused by their depression, but in answer to ppp Duet 
inquiries as to the reason for the fall, the jobbers counterask why E 
Consols and other investment securities are flat. The issue of new j y ES 
Edmundson Preference met with success, and the shares were over. 15 * zd 
subscribed. A good deal of business is doing in them on the basis I are 
of ;' to 3 premium oyer the issue price. à i 

Brush continue their erratic course, the change this week being a non 
rise of 5s. in the price of the Ordinary shares. Electric Con- Mz Gite 
structions are lower to the same extent. Rom 

Orders have also been received The feeling and animus aroused over certain electrical affairs in ow P 
An agreement Bournemouth have not altered the price of Bournemouth and TET 

Poole Electric Supply sbares, which are 13 for the Ordinary and . 

103 for the Preference. Folkestones are 64 and Oxfords 53, Hoves £8. ] 

being 8. Calcutta show a drop of 10s. at £7. ‘ee 

Presentation! of private Bills to Parliament has now ceased for a 1% D, 
while, but the Bill Office finds itself confronted with an enormous ce 1 
amount of work in connection with light railway schemes. Mean - e sen 
while the market for those descriptions which bave passed the pre- s e 
liminary ordeals is marking time. In the electric railway group, 0 1 
Central Londons remain somewhat dull, while City and South Sy 
London fails to recover its late relapse, although the company's ND 
traffücs are good. Dividend estimates are already in vogue, but "MR 
since the next four weeks may make a deal of difference to receipte, 1 
these guesses, of course, are quite untrustworthy. The Twopenny a T 
Tube ” announces that its present locomotives are to give place to „%% 
the improved motor carriages early next year. EN 

British Electric Tractions have recovered some of their fall, the 9 I 
Ordinary and Preference both being } better. There is no premium 4 
on the last-issued lot of Prefererce shares. Colombo Electric 
Tramways and Lighting 5 per cent. Detenture stock has been donc — 
at 1014 this week. Anglc-Argentine Trams were sold at 4%, and 
Calcutta Trams are 71. Only shareholders were admitted to Tues- RA 
day's meeting of the British Electric Street Tramways. 

In the Telegraph market Amazon shares bave ehed a further zin Bris 
10s., and Direct United States Cable shares are down }, despite a p 
the latter company's announcement as to telegrams being accepted "n 0 
next week for transmission by the new all-British route. Anglo- 16% Bri 
American Deferred has hardened a fraction on the better tone of the 110 : 
Yankee market, induced by the Presidential message. West India PW Gre 
and Panama Telegraph First Preference shares are quoted ez 68. on ux dn 
account of arrears of interest, and the price has been lowered about M 
this sum. There is no recordable cbange in the Trust Co.'s $a 
shares. Great Northerns lost à on Mr. Balfour's statement as to the un Cal 
project all-British cable line to India. ED 

National Telephone issues keep good, and the Third Preference 2 Cer 
are 3 up at 5. It is said to be growing apparent that the Govern [n 
ment competition will not injure the company to any great extent. ^ 0 i 
United River Plate Telephone shares have regained the fraction dug: 
which was lost last week, it being stated that the strike in Buenos EX ps 
Ayres is at an end. m 

Accustomed as we are to sensation from the British Westinghouse T 10 
Electric and Manufacturing Co., this week's report sets forth T E 
still more dramatic figures of the success that has attended the Ps ] 
concern during the past 18 months. The orders received for the sus 
year ending July 31st, 1809, came to £279,000, and those for the ~ d 

Wednesday Evening. four months ending last Monday, were nearly four times as great as bay 
the 1599 total. An additional issue of 200,000 5 per cent. Pre nut d: 
ference shares is to be proposed to the meeting next Friday, Ta 

December 12th, and we may whisper that if this scheme should be p^ he 
sanctioned, the present shareholders, will probably receive the first TEE 


in Consols, which would react upon all other markets and induce 
public confidence. Needless to say, the investment departments, 
such ss are those with which we deal, would feel the effect of such 
a movement to a most satisfactory degree, but the trouble is, that 
the outlook for any substantial advance in Consols remains decidedly 
obscure, and must of necessity be so until the New Year. So that, 
under the circumstances, small mercies and small rises must not be 
lightly treated, and with the slight hardening of the Funds has 


offer of the shares at a price which is likely to give them a profil Ban 
The prerent Preference are 63, and the Ordinary about 7. But of 
course nothing can be known definitely until after the proprietors 
have agreed to the issue. The Nernst Electric Light report tell 
of a net loss of £1,643 for the year. Retrenchments are spoken 0, 
and the directors express a hope that the company may soon be in 
s position to cover expenses. Certainly the board cannot be 
accused of undue optimism. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock | Business done 


Closing Closing 
Present NAME. or | Dividends for the last doiationg Quotations week ended 
Issue | arm | three years. uon 96th. Dec. 8rd. Dec. 8rd, 
E 7 Dee 4 
. | 1899. , 1900. | 1901. Highest Lowcst. 
67,100 African Direct Telegraph, 4 % Debs. is 2i - T .. 1 10 .,.. M a 98 —102 98 —102 s m 
25.000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 - i à 10 | .. 8 — 4 29)— 34 
119,700! Do. do. 5 % Debs., Nos. 1 to 1,250 Red. i ett: 10 f oss 70 — 80 70 — 80 5 
788,840 Anglo-American Telegraph . "m wa 95 - .. | Stock | 78/6 | 33 61s 49 — £2 49 — 59 T is 
8,105,590 Do. do. do. 6 00 Pref. es i is oy .. | Stock | 6 6 6 96 98 — 95 98 — 95 91 931 
8,105,550 | Do. o. do. Deferred eu. s.s. s. | Btock | £1 78. ' 5s. 9s, gi— sà— 9 81 SH 
44.000 | Chili Telephone, Nos. 1 to 44,000 .. Ps . = xi 4 b 4% 5 5% 4— Hi 4 — 4 ‘ a 
19,888 300¢ | Commercial Cable A .. | 8100 8% 8 $ 8 96 178 —188 178 —188 "n 
1,841.209 | Do. do. Sterling 500 year 4 % Deb. took Red. 155 .. | Stock n M ~~ 94 — 96 94 — 96 954 
16.000 ; Cuba N 2 ; T 3 10 7 96 44% 1% 5— 6 5 — 6 as 
3995 T" 185 S ed: Pret. se - as 3 vy T - 8 44 "m n pa 185 123 — p | 
12. rec panis e carer ay Dy 2 si — 
: 910 5 e 15 us uns 10 q Cum. Prei. "" - es "m 5 ai 8100 si% 1 i: d — 04 
710! irect Uni tates e — 1 10 1 
96.800 | Direct West India Cable, Arx I Reg. Deb., within Nos. 1t to1 200, Red. 100 3 100 —109 1600 —108 fa %4 
4,000.000 | Eastern Telegraph, Ord. S Stock | 7% 7 96 7 96 123 —138 128 — 128 194 1 
1.955.565 Do. 84 Pref. Stock £e € ..| 100 89 — 92 89 — 92 91 791 
1,684,646 Do, Mort. Deb. Stock Red. i .. | Btock ps 04 —107 104 —107 
800.000 | Eastern Extension, Australasia, and China Telegraph a e 10 1% 7 96 7 96 111— 113 11 121 119 114 
820.000! Do. 4% Deb. Stock , Stock ix 07 —110 107 —110 " 
900.000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 5196 99 —102 99 —102 100 994 
200.000! Do. do. 4% Reg. Mort. Debs. (Mauritius pub.) 1 to 5.8000 2A tte | 99 —102 X, 99 — 102 s 
180.927 | Globe Telegraph and Trust EE 10 si | 5% | 54% 91— 9 91— 951 0. 
180.049 do. 6 W Pref. p^ ull % e pe 2 18.— 1 18 — 1 18 is 
150,000 Great 9 Telegraph, of Copenhag en ; 10 | 124% |15% 15 27 — 28 264— 272 2 
70,000 | Halifax and Bermudas Cable, 44 % Is Mort. wart y 120 Nos. } 100 | LL 100 —108 100 108 
17,000 | Indo-Eurepean Telegraph i ‘i bs 25 | 100% |10% 10 89 — 43 89 — 43 
100,000! | London Platino-Brazilian Telegraph, 6 % Debs. is it .. | 100 » - .. , 101 —105 101 —106 
72,650 | Montevideo Telephone, Ltd., Ord. Nos. 1 to 72,680 M x 1 24%, 8 E — 3 4 
86,492 Do. do. 5 % Pref., Nos. I to 86,193 vs ] 6 7 X zx 1 1 ds » 
1,989,938 National Telephone, Pref. Stock .. . .. | 100 5 5 685 5 92 — 94 92 — 94 92 
1.966.667 Do. do. Def. Stock 9 A: a si "m ..| 100 T 64 xd 62 — 64 62 — 64 62 
15.000 Do. do. 6 % Cum. Ist Pref. .. Sa e £5 s 10 6 96 6 6 1 1 12 i 
15000 | Do. do. : X, Cum. 2nd Pref. 2s s 10 6 6 6 11— 1 11 1 í 
250.000 |, Do. do. 5 % Non-cum. 8rd. Pref., 1 70 250,000 - 5 5^ | 5 © 5 4 5 — 6 bj , 
2.000.000 Po. do. 33% Deb. Stock Red. 0... Stock | 84% | 84 949 95 — 93 95 — 98 l 
600.000 | Do. do. 1% Deb. Stock Red. 0 ..] 100 „ 49 101 —105 101 —105 : 
171.504 | Oriental Telephone ane Elec. Nos. 1 to 171,604, fally paid x t 1 595 , 6% 6 i— 1 1— 1 et 
100,000' | Pacific and European Tel., 4 % oo Debs, 1 to 1,000 m i | 100 vis | 955 22 99 —102 99 —102 x 
11.689 | Reuter's .. 8 |5% 5% | 5% 61— Th 64— Th ecd xe 
8.308 Submarine Cables Trust | Certe So j 5 | MO —120 110 —120 1122 
58000 | United River Plate Telephone 5 | 7 7% 7 96 RR 5} 5— 6 ae? ul 
40.000 Do. do. 5 % Cum. Pret., Noe. 1 to «tio 5 — * m 44— 5 44— 5 
179 947) Do. do. 5% De Stock | P 102 —105 102 —105⁵ i 
15.609 | West African Telegraph, Shares 10 8 — 4 8— 4 | 
90.008 | West Coast of America, Nos. 1 to 80,000 and 58,001 to 58,008 . 223 | | 0 } 0— i1 | 
150.000! Do. do. 495 Debe., 1 to 1,500 guar. by Braz. Sub. Tel. "| 100 | ! 98 —101 98 —101 | 
267.980 ' Western DES cesa ph. Ltd., Nos. 1 to 907,980 e 10 7% | 7% 1% 1141— 12 114— 12 1113 114 
75.000! 5 ° Debs. 2nd series, 1906 100 |) ee en : 102 —105 109 —106 | 
peer E dn = " a: ae E mc Stock Red. 8 | i% l i: ix ym y ge i 
l e ndi& and Panama Telegrap , T6 is — k - | 
81.568 | do. do. 6 % Cum. 1st Pref. 10 | .. d 2 5.— 83 PN 
4,669 : Do do. do. 6 % Cum. 2nd Pref. - 10 | ECT 35 8— 4 8 — 4 
80,000. , Do, do. do. 5%, Debs., Nos. 1 to 1,800 100 | | 100 —108 100 108 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES, 
] MEME NE ae — | 
20,000 | British Aluminium 7 % Cum. Pref. bs T "T 10 . | BY ur 9 — 4 ' 8— 4 2 vs 
800.0001 Do. do. 5% 1st Mort. Deb. Stock Red. vs i S | Stock | .. ^ .. ey 75 — 80 1 75 — 80 "m I" 
100.000 | British Electric Traction : ak P b os 10 8% ' 9% 9% ig 121 | 124— 13 123 12 
100,000 Do. do. . 6 0 do Cum. Pret. . „ s 10 TE E 112— 1 | 2 — 18 123 | 12 
600,000! Do. do. o Perpetual Debenture Btock ex .. | Stock TE , | 128 —126 | 128 —126 1953 1247 
100,000 British Insulated Wire Ord. es js zu 6 , 9095, 6% 10 7 8 17 8 i vs 
100,000 | Do. do. 6 95 Cum. Pret. P fa e 6 if: Gee ae we LAM 6 6 
50.000 Do. do. aa let lst Mort: Deb. Red.. zu ka s 400 "lx: 2. 108 —106 | 108 —106 
50.000 ‘{Browett, Lindley & Co. (1699), Ord. . e ee MJ, VERS 6 xs 8 ^ .. | 12/610136 | 12/6 to 13/6 
50.000 6 J Cum. Pref. he + E e £1 eS 6 .. | 16/6tol7s. . 16/6 to 178. 
105,731 f Brash Electrical Engineering, Ord., 1 to 105,781. : T ks 2 54% 5 Nil : g— if 1— 1 is 
150,000 Non-cum. 6 % Pref. T T ds 2 6 6 8 96 1— 1 1— 1; lrk 
125.000! | Ds % Perp. Deb. Stock ah .. | Stock MM B c £x 100 —109 , 100 --108 - 
125,0001 Do. % Perp. 2nd Deb. Stock Stock „% 9 BB — 98 
95.000 | Callender’ 8 Cable Construction, : (A cá i da a 5 6% 6% 20 % 14 — 15 14 — 15 
40.000 do. 6 % Cum. Pref. $^ 5 QUIET T 61— 6 52— 6 
50.000 / do. do 44 % lst aa Deb. Stock Red. .. | Stock =  . 100 —118 109 —113 iie aa 
1,860,014 | Central L London Railway, Ord. Stock e i . Stock . 49, 18 —109 108 —108 1074 1063 
491, | do, "4% Pref. Stom.. Se .. 4 ' 106 —109 105 —106 100] | 106 
491.998 do. Def. do. .. us E is .. | Stock M "E 4 , 106 —109 , 100 —109 107 is 
1,830,000 | City ana South London Railway — ..  ..  .. Stock 1100 14 2 75 — 76 78 — 76 76 74 
85,000 | EN Poe 1 to B0. 000 | TE 8 7 8 13 23— 3 24— 3 T T 
Do. 5 st Mort. Reg. Debs., 0 0 , an i m i = 
100,000) || 501 to 11.000 of 250 red } E e 101 —106 % 101 —106 % 
99.261 | Edison & Swan United Elec. Light, A“ shares, £3 pail, 1 to 99, = 5 6 7 314 i E af l, k- af 
17,189 Do. do. “A” shares, 01—017,189 . . 5 6 | 94. 1 um 
844,028! Do. do. 4 % Deb. Stock Red. 10 i 4—78 74 — 78 
100,000! Do. do. 5% 2nd Deb. Stock Prov. Certs. all pa. 10 . .. ; | 77 — 92 , 000 — 82 
112,100 | Electric Construction, 1 to 112. 100 2 6 96 6% 6% 2— 2 ! 1 11 
81.890 Do. do. 7% Cum. I 1 to 91, 890 v m - 2 i - ue 4 21 21 
102.500 Po. do. 14 Perp. Ist Mort. Deb. Stock <. | Stock. i a 99-1022 | 99 —102 
25,000 | General Electric Co. (1900), 5 % Cum. Pref. is " m 10 2 5% 5% 10 — 103 10 — 104 
200,000 | Do. do. 4% “Mort. Deb. . - M T .. | Stock Ms 99 —102 99 —102 
$5000 | Henley's (W. T.) Telegraph | Works, Ord. |... 0 s 5 1, 20 % 20 %% ` 16—17 1643— 17 | 
85.000 Do. 43 % Pref. . 0 nl B A 8g 
48,050 Do. Bs 45 Mort. Deb. Stock — .. |. | Stock! n £i 109 —113 109 —118 
50.000 | India-Rubber, Gutta-Percha & Telegraph Works " M 10 100% 10 | .. 204— 214 204— 214 
800,000! | Do do. do. t% lst Mort. Deb. | 100 T m " 100 —103 100 --108 
37,500 | Liverpool Overhead | Railway, Ord. ; (c wes o wp 0 ig | 83% | M' | — ê a 
10,000 Do. Pref. £10 paid jx Da i e 10 i 5 | 1 | i- 1 
7,500 | Parker (Thomas), Lia, , Ord., Nos. 1 to 7,600 bs We, NA 68 1o S s | 1970 70 0 144— 1 
Rosling & Fynn 6 % Cum. Pre 55 $* "M a 1 7 oe ee 
: Cons anuo and Maintenance. 12 15 % 173 20 37 — 40 87 — 40 803 89 
159.000 Te Deb. ion Nos. 1 to 1, 1500 Red. 1909 10 :;: a“ e ys 109 — 105 102 —106 
540,000! Waterloo & City Railway, ora. Stock ; 100 | 8 % 8 % 8% 98 — — 96 94 


— — 


Unless otherwise stated all shares are fully paid. 
1 i J From Manchester Share List. 


uotations on Liverpool Stock Exchange. 
Ps j § Bem Dralion! Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY pu OTED. 
Consolidated Telephone Construction and Maintenance, M-. | Oktam, Ashton and Hyde Electrio (210 pa), C Na er | 


National Electric Wiring, I. 


Bank rate of discount 4 per cent. (October 9nd, 10055 


— — — 
- a 
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SHARE LIST OF ELECTRICAL COMPANIES ANIES (continued). —ELECTRICITY SUPPLY COMPANIES. 


— — —— ee 


` | Stock da | C doing | Closing Bu iness ide 10 
„ ; NAME. i or [ores „ | Quotations Quotations | week e s dom 
m Share. |. y | Nov. 26th. Dee. d. | Dx Bed, 1902, 
1 1899. | 1900, ' 1901. Hig „B. Lowest. 
_ 100,000 Blackheath and Greenwich Dist. Electric Light, Ord.. 2 i 1 "D - 4 d 
100.000 6. 4496 Ist Deb. Stock, Prov. Certs. 100 ie bg s 1100 Du 110 —113 2x 
20,000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 se 5 6 5 6 9% 6% 101— 10) 101-— 10, 1e! 
20,000 Do. do. 7%, Cum. Pref. 5 s * s: 101 - 103 161. - 103 103 
50,000 | Charing Cross and Strand Electricity Supply . 5 9% 9% 10 9 — 9 Q— 9i $a 
70,000 Do. do. . do. 44%, Cum. Pref. 5 F . , 51— 5] öt- 55 
40,000 Do. do. City Undertaking "" 44% Cum. Pref. 5 TE 5] 4— 1 
- 250,000 - Do. do. 4% Deb. Stock Redl. 100 105 —107 105 —107 
44,486 Chelsea Electricity Supply, Ord. 3 5 6% 530 55— 6 51 6 8 
150, 0001 Do. do. Deb. Stock Red. i Stock M: i E 110 --113 110 —113 
70,595 | City of London Electric Lighting, Ord. 40,001— 110, 505 10 4 0 X 5 96 10 — 11 J0 — 11 iC; 
40,000 Do. 6 o Cum. Pref., 1 to 40,000 10- 6% 6% 3 13 — 14 13 — 14 av 
400,0001 Do. % Deb. Stock, Scrip. (iss. at 115) all paid . s E 705 124 — 129 124 - 129 " 
300, Do. 44°, 2nd Deb. Stock, Prov. Certs., all paid. 100 " - 103 - 106 103 —106 . 
40,000 County of London & Brush Prov. Elec ‘tric Lighting, Ord. 1— 40, 000. . 10 4. 4% 4 0% 84 T Ri — M " 
20,000 Do. do. do.: . 6 % Pref., 40,001— 60,000. . 10 6% | 6% s 11i-. 1 111— 121 " 
400.0001 Do. do. 44% Deb. Stock, ‘Prov. Certs. (all puid) Red s 95 dé 85 109 - ii 109 112 " 
50,000 ^dinundson's Electric Corporation, Ord., Shares 5 6 71% 7T% 6 — 4 6 — 64 (a e 
30,000 Do. do. 6 H Com. Pref. .. "a S 6 - voi 6 — fl T 
140,000 Do. do. 44% Y, Ist Mort. Deb. Stock 100 F ar 107 -- 110 107 —110 Fa 
21,000 | Kensington and Knightsbridge Electric, Or. sei 5 11 * 12 % 10 E 10 — 11 10 — 11 | 
90,000 Do. do. do. 4% Debenture Stock .. | Stock s 101 --104 101 1% T 
110,000 ondon Electric Supply Corporation, Limited, PME 2 5 , n 3 is s 92 1— 91 11— 2 id 
19,540 : Do. do. do. 6.% Pref... m 5 EM ok : Wise a4 be uu . 
250,0001 - Do. do. do. 4 J, lst Mort. Deb. Stcck Red | Stock ; ss T 06 -- 09 065 - 99 Usi 
100,000 [Metropolitan Electric Supply, 1 to 100,000 . s HE 10 Ü 05 65 ! 645 154 — 164 154 —- 164 1545 , 
220,0001 Do. do. 43% [st Mort. Deb. Stock - i ET p m i 109 --114 109 .-111 | "X 
250,000! D. do. 3% Mort. Deb. Stock Red |. Stock | 09 — 102 99 —102 MEE 
10,8552 | Notting Hill Electric Lighting ; ue us 10 T. 15 „ 6% 14 --- 15 14 — 15 111. 
40,000 | St. Jarnes' and Pall Mall Electric Light, Ord. .. 5 W4%, | War, | MaS, l4- 15 11 - 15 1413 iy 
20,000 Do. . do. do. 7 % Pref. 20.041 to 40,040 5 o0) 7$ 2 M). 004 81 — 94 | 
150,000“ Do. do. do. 34% Deb. Stock Red 100 inf zx : 1 10] 9087101 
12,000 Smithfleld Markets Electric Supply, Ord. - oe m xs 5 bx - | li 21 Ij - 9i "t 
50,0001 Do. do. 4% Deb. A, ul dendi o0 E | «—»9 ; a 5 
65,000 | South London Elec tricity Supply, Ord. m: bx 2» "m 5 i s i 3 — 34 31 
30,000 | Urban Electrie Supply, Ord., 44 pd.. i m ze 5 à EE a" 14 | Ba - 42 s 
30,000 Do. do. 5 'X 5 C um. Pref., £4 pd. T "n ao b rs i JSà— då BA - 11 
110,000 | Westminster Electric Supply, Ord. si 925 m x 5 18 %, us qoi, n — a 11 — 12 EB I4 
28.141 Do. do. 5 %, Cum. Pref. .. be Es sels G4 6 — 64 63 bà 
i * Subject to Founders Shares. ; Unless other wise stated all shares ¢ nr. une paid. 
MARKET QUOTATIONS, Wednesday, December 3rd. 
; be 
 OHEMICALS. &c. | This w cek. | Last week. Inc. or Dec. METALS, &c. (continued. This week. Last week. Inc. or Dee. 
a Acid, Hydrochloric per ewt. 5J- : 5/- ig g Copper Sheet Dr ton 467 467 
a „ Niric.. — .. per ewt. 22/. | 22). es „ Rod, J. r ton £67 4067 
a „ Oxalic.. per ewt. UE 32;- qs e " (Electrolytic) Bars per ton £0 £56 
a „ Sulphuric per ewt. | 5/6 60 e 5 nt Sheets per ton 474 £74 
a Ammoniac, Sal ee per ewt. 12j- 42;- Gi m js Rod .. per ton £04 £63 
a Ammonia, Muriate (crystal) per ton £33 10 | £33 10 e T T H C. Wire per Ib. Tad. Tid. 
a : 8 per ton £: 430 t J Ebonite Rod x za .. per lb. us 3- 
a Bleaching powder . s per ton £4 10 £110 | m T ste Sheet $ is .. per lb. 5/- ; 5 
a Bisulphide of Carbon e perton ' £15 £15 vs n German Siivcr Wire $n .. per lb. 1/41 1,44 
a Borax. oe ti .. per ton 413 £13 2 h Gutta-percha fine. iu e per Ib . R/- 8/- zi 
a Benzole i ( o4) per yal. | 77. qi- “a ' kh India-rubber, Para fine Ls .. perth, 3/13 to 3/5 320 3.5 Coe 
a " 150 90 0 per gal. 5:6 5/6 T i Iron, Chare oa! Sheets per ton ATS 118 i 
a Copper Sulphate per ton £1710 419 A. dee. ; i „ Pig (Cleveland warrants) per ton 51, 51.7 A. 
a Lead, Nitrate : per ton £24 £24 ; - i a Forgings, according to size per ton | From £11, lrom £11. 
a „ White Sugar per ton | £31 £31 | e i „ Serap, heavy per ton 47,6 to 50/- 27/6 to 50% zx 
a „  Peroxide per pu | cs i xa ua | $ „ Wire, galvanised No. 8 per ton 49 15 49 15 - 
a Methylated Spirit . sed .. per gal. 2/6 | 2/6 A5 Nic > B ; : à 
a Naphtha, Solvent Hera, at i80 C). pergal, — 5/6 (00086 7 v , deus pnkhish Ingot per ton £e o tM 
a Potash, Bichromate, in casks . per Ib. 3d. 34. T | 9 = Sheet ; .. per ton £13 "nm 
a i Caustic (75/808). . per ton 424 424 ea m Manganin Wire No, 28 . .. per lb. 87— N/- 
6112 Bisulphate per ton £35 £35 ais a Mereury per bot. ER 15 tQ 15 
a Shellac per ewt. 130;- | 130;- 5 5 | d Mica (in original cases) «mall . per lb, — 3d. todd. J. to 94d. 
a Sulphate of Magnesia per ton 41 10 £4 10 l EX dw T yi me dium per 1b. 179 to 2/9 N19 2.9 
a Sulphur, Sublimed Flowers per ton 46 5 r £6 5 | ie d - large .. per Ib. an to 7/3 rs 19 7.3 A 
a v Recovered per ton 45 10 45 10 T p Phosphor Bronze, Plain castings per lb. id. to 12 11 to 12 E ! 
a A Lump a per ton ' £5 i £5 ; "m (p $5 rolled bars & rods per 1b. 17. to 353 | dea 18 " 
n Node. Caustic (white 70 i) per ton £1015 , £10 15 5 © P s ee ber lh. From 1/2 l Feri d ug i 
a „ Crystals zi . ber ton £3 | £3 | we | 0 Plating m . per oz. £4 ! nm 
a „ Bichromate, casks.. .. per Ib. 24d. 24d | i p Silicium Bronze Wi ire " per Ib. 9d. to 1/- ' 9d. to 1, 
i Stee., Magnet, aec'd'y to desc' p n per ton £54 £58 
METALS, &c. l : i 57 1 in bars oe Frown £15 ' to £10 
; € £112 £112 |! 
b Aluminium Ingots, in ton lots .. per ton £118 | £148 | = g Tin, Block .. bo s .. per ton to £113 1 
h zi Wire, in ton lots per ton £221 4221 T | 9 n Foil . ba Sel) per Ib. 176 ! l6 
b i Sheet, in ton lots .. per ton £191 £191 - n . Wire, Nos. 1 to 16. e. per IIb. 16i 176 
p Babbitt'& metal ingots .. ber ton 440 to "E £40 to £130 LS p White Anti-friction Metals— i 
c Brass (rolled metal 2" to 12" basis per lb. 41d. im - | “White Ant” brand per ton £36 to 460 £36 to £60 
„ Tube (brazed) ae per lb. Hid Id. , T J Yarns, 210s Grey Cotton, onsp'ls per lb, 7d. Td. 
Pg „ (solid drawn... perlb. ' 64d 63d. i „ 6 len. Flax. : .. % Ib. rd. ad. 
c „ Wire, basis.. = .. per Ib. bad. | 64d. | i „ Sply 10 Ths, Russian per lb, xd, 1145 
Copper Tubes (brazed) 23 .. per lb. Nad. Rid, Par Y) T 10 Ibs. Russian, single .. per db. | 12d. ad. : ' 
e „ (solid drawn) .. per Ib. 9d. l 9d. - j „180lbs. Jute rove per ton 141111 411 11 
9 Copper Bars (best selected per ton 467 467 k Zinc, Sh't (Vieille Montagne bnd. ) per ton £23 i £23 


k Messrs. Morris An Limited. 
m Messrs. W. T. Glover & Cos Ltd. 
n Messrs, P. Ormiston & Sons. 


f India-Rubber, G.P. and Teleg. Works 

a Messrs. James & Shakespeare. [Co., Ltd. 
h Messrs. Edward Till & Co. 

i Messrs. Bolling & Lowe. 


a Messrs. G. Boor & Co. 

. | b The British Aluminium Co., Ltd. 
Quotations < e Messrs. Thos. Bolton & Sons., Ltd. 
supplied by | 4 Messrs. F. Wiggins & Sons. n Messrs. Johnson, Matthey & Ca., Ltd, 

í uds disais din j 5 a souks tay S Coq Tals p The Phosphor Bronze Company m 


— " 8 vo eon - - v F. 


l TRAFFIC RECEIPTS. 


Quotations 


i Quotations 
supplied by 


supplied by 


Receipts for 


Miles ' Receipts for Miles 
tut the week. Total to date. open. y i Weser the e week. x Total to date. open. 
Company. CM MEE EA QU OST MGE 5 Company. | À — 5 Bs nen ee -= 
a cree Am'nt Ino. 0 or |This | Last E N ending Ine or " Inc. or This Last 
. deo.“ year. year. 8. Am'nt. i dec. Am nt. deo," Hear. year 
oe 668 8.50 1 | 1 E : É MEM CE | 
Blackburn Corp. Trys. .. | Nov. 28 + 8.80 i B. E. T. Co. (continued) — £ £ £ £ | 
: Black D leetwood ., 29 | 188 ac 185 | 72 | 7% § Southpors n mM 222 116 12,07 + 4,884] 51 5 | 
Bristol Trys. & Car. Oo. | „, 28 4,123 — 28 2 2 South Staffordshire. . |o» 3 618 | — 66 35,84 — 1,186 21 zs 
British Elec. Trac. Co. :— | 2 „ Swansea. ea us „ 21 440 | + 52 22,169 + 1.456 
Barnsley ae os oe »9 21 1170 Lt | — TE 88 Taunton m 2 e d 91 | 40 2 9 | 3 (29 ME 945 1 — 
Devunport „ 21 846 + 1.208 5 5 8 nemouth 1 5 eed tp BU 217 + 51 | 13,86 4 1,951 8] 
Dudle ej Btourbridge.. * 2l 128 + 4,358 1 19 E eston -super - Mare.. » 19 37 — 5.468. —d : 10 ES 
Gates » 21| £39 + 526,1 * O0 Wolverhampton Dist. „ 21 300 | «197 ' 10, 143: + 690 10 3] 
Gravesend—Northflee | „ 31| 119 — 4 Central London Railway| . 20 4.00 | $239 145810 311500. f 6 
Greenock— Pt. Glesow „ 21| 419 118.20 74 | 74 F City and 8. London Ry. | „ 80. 3677 +415 | 67,027 + 121,089 6t 
Hartlepool e| 5833, 21 + 1,161 4 Doncaster Corp. Trys. .. — | t | — 
Eldderminst er-. 1 98 + 52. 4 Dover oa Trys, „ 29: 168 |— 2 10,50% a7; 8/8 
Merthyr e 9 1 I — 1.679 8 Dublin U „ 98 4. 0 + 4345 t 105888 iu 46 4 
Middleton |...  ..:« 225. 511 1471 81 — 8 East Ham Tramways 72 „ 20 1416 42115 ' 11690: 4 298; 6 | 4d 
Oldham—AsbigD n l SU n 8 | 8 S Glasgow Corp. Trys, .. „ 15 m: (9,227 994,162 | —11,46 | 674 | 48 
“Poole ^. o. f „ 2 ne axi a Bie A. aAa 1,445- 4 0 | 94,8181 — CES! MUN 
Potteries e [os 21; 1,710 + 48903 S4 * — Newoastle Corp. es | o. 290 2,967 5 mp „ B5 rem 
Rothesay.. „ P al | + d — | — $underlend PT: „ 80 | 880 | + 38: 41,679 + 2,708. 1,11 
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Fluctuations in November. 
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use 414,115, and the number of motors 774. ! 
to a section of the tramways was started in June, 


THE MANCHESTER ELECTRICITY 
UNDERTAKING. 


Questions having arisen in the City Council with regard to the 
policy of the Electricity Committee, particularly as to expenditure 
on plant—which is alleged to be in excess of the requirements— 
the matter has been referred to an expert, with instructions to 
report fully. As soon as the report has been received, it will be 
presented to the Council and published. Meanwhile, some figures 
showing the magnitude of the works and their gradual development 
may be interesting. 

The application to the Board of Trade for the original lighting 
order was made in 1890, and the sanction of the Board was given 
on July 17th, 1892. The scheme, then, was for a loan of £80,000, 
repayable over 25 years. Following upon this application, however, 
were 10 others promoted in quick succession, and in conjunction 
with the various authorities in Greater Manchester, including 
the populous districts of Levenshulme, Moss Side, Withington, 
Droylsden, Heaton Norris, Audenshaw and Denton. They are as 
follow :— October, 1593, £70,000; May, 1895, £100,000; August, 
1896, £100,000; August, 1897, £125,453 ; March, 1808, £15,053; 
September, 1599, £181,610; November, 1899, £22,000; August, 1900, 
£189,890; June, 1901, £510,110; and March, 1902, £477,000— 
making the total amount of loans sanctioned £2,171,121. Iu 
addition to these, a further amount of £75,000 was asked for in the 
last Manchester Corporation Bill. Electric lighting orders were 
granted, contemporaneously with these loans, to the suburban 
districts, with power to transfer them to the Corporation. 
At the expiration of the period specified in each case, 
the various authorities have the option of taking over such 
part of the undertaking as lies within their several districts, 
but in the meantime the obligation to supply current for lighting 
over these districts, roughly estimated at 22 square miles, rests with 
the Mancbester Corporation. For some years the Manchester 
undertaking turned outthe largest municipal electric supply outside 
London; and though for the present its lamp connections are 
exceeded by those of Glasgow and Edinburgb, and its output and 
extent of capital outlay by that of Liverpcol, it is probable that in 
a couple of years, when the enterprise bas been completed, the 
city will again take the foremost place among provincial muni- 
cipalities. For some years the development of the business was 
hampered by the difficulty experienced in maintaining a generating 
capacity proportionate to the demand for electricity. So late as 1901 
the Electricity Committee had to refuse 60,000 8-c.P. lamp con- 
nections, on account of the inadequacy of the plant to produce the 
power required. It was, therefore, considered prudent to look 
ahead and provide plant sufficient to meet the estimated needs up 
to 1904, for both tiamways and lighting. The capital expenditure 
on land, works, railways, battery stations, sub-stations, cables, 
meters, instruments, stores, and the consulting engineer's remunera- 
tion had, up to March 31st, 1902, amounted.to £1,164,307, of which 
£301,014 was laid cut in the year 1901-2. Some idea of the rela- 
tive cost of the individual parta of the work may be gathered from 
the following figures: 


Dickinson Street £238,099 
Bloom Street 2 n T 145,11» 
Stuart Street s T ax 80 50,965 
Stuart Street railway T" sat jh ids 9,732 
Hunt’s Bank battery station 8 6,634 


Sub- stations in Mauchester and outside districts 29,936 


Cables 596,056 
Meters S Vise eim os 49,446 
Instruments, stores, &c. ... E dis — 44,724 


£1,164,307 

Analysed in another way, the figures show that, in capital expen- 

diture, the generating stations have cost £449,511 ; the distributing 

stations, £39,972; cable stores, £29,902; mains, £596,055; meters, 

£42,446 ; instruments, £4,822; and office furniture, £2,136. Com- 

paring it with other large municipal undertakings, tbe following 
figures show Manchester's present position :— 


. No. of Units Load in Capital 

i lamps. sold. kilowatts. expenditure. 
Liverpool ... 361,980 20,014,142 9,431 £1,187,622 
Glasgow 491 306 0,989,043 7,950 962,727 
Ed iuburgh . 465,125 7,760,307 6,007 765,512 
Manchester . 414,115 10,502,299 9,140 — 1,164,307 


The large number of units sold by Liverpool, as compared with 
the number of lamp connections, is accounted for by the tramway 
demand, the whole scheme being now completed. In the 
case of Edinburgh, two factors have cumbined to bring about the 
profit of £10,295 on an undertaking which supplies an area only 
one-sixth of that catered for by the Manchester Corporation. These 
are, first, the gradual increase in the number of customers, owing to 
the familiarity with the advantages cf electric lighting, and, signi- 
ficanily enough, the drop in the price of energy from 301d. to 
2:96d. to private consumers, with a corresponding increase in public 
consumers, leaving tbe combined price as before. The latest 
figures for the Manchester district show that in 1901-2 
the number of consumers was 4,030, the number of lamps in 
The supply 


1901, and on the present records this class of business is only 
accountable for 19 per cent. of the output, as against 81 per cent. 


‘for general supply. But, in ite effect on the load factor, its good 


' 
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influence is alr: ady traceable. By slight economies in all but one 
of the items tù: expenditure has been reduced by 012d per ui it 
sold, and this i1 spite uf the high r prices of coal, The last year's 
working bas, too, been beneficlel in Manchester by raising the 
charves per unit by 4d. This produced an additioval revenue of 
£115 O, and i: assured a balance of £7,635 on he right side, or 
mere tta: double that of the previous year Duri ig the eight 

ears of the existence of the Mauchester undertakiog it has contri- 
boted £52,964 in relief of the citv rates, has redeemed £52,857 of 
ite origiua! louu capital, and has built up a small reserve fund of 
£16,341. In the load iu kilowatts and number of units sold, the 
city will probably be ahead of the otner municipalities above 
named when its tramway system is completed. It isestimated that 
the tramways will then require 19 million units per anoum. The 
capital expenditure must necessarily incr ase in proportion, owing 
to the larye urea of supply, and the measures to be taken to over- 
come the cifticuities conne-ted with long-distance supplies. This 
bas required the erection of no fewer tban 19 sub-statious. The 
Tramways Committee promises within sx mouths from the present 
time to have 635 care runuiny, and by tbe eud of next year, allowing 
for the r.u'es yet to de opened and cross routes, 119 more, or 757 
in ali. Tre Blee'ncity Committee nas shuwa itself to be well 
abreast of these aud other needa. 


NOTES ON RECENT AMERICAN INSTALLA- 
TIONS. 


By FRiNK BROADBENT, M. I. E. E. 


TEE PERUN A DRT G MaxcFactTcrinG Co., CottmBszs, O.“ 


TEIs installation embraces the manufacturing and shipping depart- 
ments of the above con pany, the H.rtawaa Building, the Hartman 
Sanit- rium and Ho-pital, and the varicus shops a: d stores which 
ocenpy the grow d floor «f the above buildings. In all there are 
connected 7,600 lan.ps of 16 cP., 130 eucl sea 220 volt acr, und 
mi tors ageri gati: E 130 B.H.P. Included in the laiter are 65 disk 
and ceiling faus for u e curing the rummer mouths. 

Tbe sn ail fan u dumry is a much bgyer tbiug in America than 
bere; in fact, wost of the port.ble faur used in this country are 
in, ported Owing to our climatic cond tions, the load factor of a 
fau metor must be very jow indeed, but it aight be improved by 
the addition of tbe beating attachment, when the fan could be 
used in wintertime. This heater takes the form of a resi-tance 
atrip, wound spirally ard fixed in front of the fan blades. When 
the fan is in motion, warm air 18 caused 10 circulate, aud a more 
even temperature may be maintained in a room than 18 possible by 
avy otber method of brati! g. 

Tbe most usus] meth: d of beatirg large buildings in America is 
by steam, ard steam beating generally forms an important adjunct 
to isolated electrical installations. 

In the installation under notice, a certain amount of live steam, 
and the whole of tbe exhaust steam, afier passing through a beater, 
are ueed for heating purposes, the besti: g pipes taviig a total 
eurface of about 32,00 0 e ft.; the condensed water isthen returned 
to the bilers by meaus of a duplicate set of airect-acting vacuum 

umpe. Ferd water ia also obtainab e from several other sources. 
Is the firet place, tere urs underground ci-teris provided under 
the large bu ldings for the storage of ram water. Tbe combined 
caj acity of these is upwards of 70, 00 cubic ft. Then there is a 
roof tank, which receives sll waste wat-r in the building, fed by 
means of an automatically coutrolled pump; aud, lastly, there ia 
the town supply. Tbe underground cisterns ensure a very soft feed 
for considerable periods. 

AR as marine-type oil filter, and Worthington hot-water meter, 
are placed in the main feed pipe, both being fitted with bye-paes 
connection. 

The generating plants, three in number, ore of 150 Kw., and two 
af 75 Kw. output each, are typical of American practice for an all 
pete, co: sis'ing of borizgont«] engines coupled direct to multipolar 
dynamos, The latter sre cf Siemens & Ha ske 250-velt ty pe, with 
bru-hes on the peripbery of the armature. Scmi-circular pits under 
the machines affurd access to the luwer brushes, 

The switchboard occupies a corner of the engine room, the centre 
panel bei: g placed across tbe corner, and tte side panels making 
an angle of 90? with each other. This, from the poiut of view of 
tbe at'eudart, isa very convenient arrangement, as he can see or 
bandle avy instrument or switch from ene position. The panele do 
not divide the ples, as is customary in English practice, and 
as required hy the tariff fire offices. There are three generator 
panels, each fitted with the necessary D P. switch and instruments for 
ope macbine, and two feecer panels one containing 29 lighting feeder 
switches, and the other 14 power feeder switches. Teese switches 
are of tre cheap D.P. kulle pattern, rarely used over here for main 
awitchbvard work. 

Escn dynamo panel is provided with a change-over switch for 
cor nection either to the lighting or power bue-bara& A couplirg 
ew.tcb on ibe centre pai el permits of !be two sets of bars b ing 
joined trvetner, »o that during periods of light Joad one machine 
can eupply both ligbt aud power. ` 

The velrowter switch is provided with contacts, which permit 
of the p tential between line and earth being measured, and 
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a table fixed below the voltmeter gives the values in megohms 
corresponding to the various readings. This is a little addition to 
a board which does not cost much, but is a very useful guide to the 
electrician-in-charge, and is wrthy of more geueral adoption, 
Earth l.mps are all very well as a rouzh indication, but the earth 
test throuzh a voltmeter shows the exa t value of the line insula- 
tion within certain limits. Another usaful addition to this boerd 
is a framed record sheet giving switch number, size of fu«e wire, 
size of cable, safe-carrying capacity, length of feeder, and location 
of distribution box for each feeder. 

The wiring throughout is on the 220-volt two-wire system, the 
maximum drop in voltage to the lamps being 24 per cent, a more 
sensible figure than the 1 and 2-volt limit imposed in this country, 
The wires are all run ín conduits, electrically connected and earthed, 
and not more than three bends are permitted in one run of conduit, 
without a straight wayb.x. Three bends are certainly quite enough 
to pull wires through; as for withdrawing a wire, this, from a tube 
containing three or four condnctors, is almost imposible, even with 
only one bend in the tube, unleas the latter be amply large in 
diameter. 

A great point is made of the neatness of the wiring, and a photo. 
graph of a distribiting cabinet is iotended to illu-trate this. The 
illustration ia not a happy one, aud it is certain that no leading 
in- urau e company in tnis conn: ry wouli pass the jumbled mam of 
wires shown i: thie priut. There is simply no attempt at either 
neatness or r: gulurity. 

Throughout tne installation all the conductors are stranded, 
which conforms with the b-st English prac‘ice, and none having a 
smaller section then No. 14 is used, except in fittings, Each circuit 
from a distrinating box or cabinet is provided with a pP. knife 
switch, aud as^e«tos-covered fu-ea. In English practice the sepa- 
ration of the poles, invelving the fixing of positive switcher and 
fuses on one slab, and the negative on another, renders it diff-alt, 
or, at any vate, inconvenient, to ure D.P. switches for small branch 
circuits; using the term Dy switch" io its literal senre to mean 
a switch which acts on betb poles simultaneourly. Unless the 
switches on opposite conductors are liked together, there is no 
advantage in providivg them, as one ouly ig used regularly, and, for 
testı: g purpo-es, it is an easy matter to disconnect the fuses, more 
particularly if there are of the clip type 

In the applications of the motors to machine driving, and in the 
lighting arraugements, there is nothing in this installation calling 
fur special mention, as there are no radical departures from every- 
day practice; on tbe other hand it is notewurthv tbat the elevators 
are not electrically bat hydraulically driven. They are f.d by a 
compression tank, placed in the basement, served by an aitomati- 
cally-controlled Wertnington duplex compound steam pump. The 
elevator speed is 350 ft. per minute. 

There is a very complete telephone system throughout the build 
ings, carried out on the central battery system. In the works 36 
telephones are used, connected with a 50-way switchboard, frum 
which truuk connections are taken to a 2U0-way desk pattern 
switchboard in the Hartman building, serving 165 instruments. 
The switchboard, which is of the lamp signal pattern, is also 
connected wit: the local telepnone excbauge. Any who bas visited 
the London P.O. exchange wil: have been struck with the rema:k: 
able silence of operation with this system as compared with the 
older systems. A motor-generator is used for the ringing circuits, 
aud a storage battery for talking. 

A somewhat novel feature is the supersession of the ordinary 
factory whistle by electric buzzere, placed in the offices, and in all 
the factory rooms The whole are operated simultaneouly from 
the engine room clock. 

The medical department has & very complete and comprehensive 
in-tallation. For Réutgen ray work, and al-o for the diret appli- 
cation of electricity to p»tiznts, a 10 plate, 30-in. influence machine 
is used. A large insulated platform is provided, upon whicn 10 
patients may be treated at ouce. 

In continuous current treatment a patient is not subjected to the 
full line pressure by being connected across the maius iu series with a 
resistance; but a resistance 1s connected across the mains, and the 
patient is connected in shunt with such portion of it as will give 
the requisite pressure for tbe desired current to pass through bis 
body or the part to oe operated on. By thie method very delicate 
adju-twent of the current is possible. Fur cautery operatiune & 
ro!arv and static transformer are used. Tappings off the secondary 
winding of the static permit of a rauge of O to 10 volts in 50 stepe, 

An auxiliary secondary coil gives 4 volta for use with examinstion 
lamps, this circuit beiug quite iud: poudent of the cautery circuits 
Mauy other features are described iu the article referred to, such M 
the peparation cf, and conmiprercion of, chemically pure o) gen, 
the appl cation of electricity in the bath rooms, &c., features appeal: 
ing to the specialist rather than to the genera] reader. 


A New York SEYSCRAPER.*’ 


The tall buildings, known as “ skveorapers," which have reached 
their highest development in New Vork, have advanced with, aud 
are limited by, the uses of electri-al elevators, 

The record erection of this nature is situated at the junction «f 
Park Row and Broadway, N.Y., directly opposite the Post Office, 
and has a total height above tbe pavement of 390 ft. Wituoat 
quick speed elevators euch buildings would be in possible of babita. 
tion, as it woula be a day's work for anyone occupying the upper 
floors to ascend aud descend a fev times. The electrical eyup. 
ment of such buildings plays, therefore, a very importaut part in 
the design. l 

In the building in question there are 31 stor'es, each containing ot 
the average 40 offices, or about 1,200 iu ail; aud as the franer 
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work is of steel, the design of this, togetber with the heating, 
laundry, fire, refrigerating and electsical « quipment, is p'actically a 
matter of engineering rather than of architecture. The s'«am 
heating of a building of tbis size (and this is the usual method) is 
no small matter, and as a large boiler plant is necewary, with a 
staff of s'oker« abd engineers, the only extra expense involved for 
generating electrical energy is for coal and water aud the interest 
aud depreciation on the generati g plaut, the exhaust steam from 
which passes into the bea'ing service. In other words, there is 
little or no expense for boiler plaut or labour. Under there con- 
ditions, tbe owner of the building can supply electricity to his 
tenants at a considerably lower cost than the pubiic supply company 
oan do it. 

In the building under consideration the steam raising plant con- 
sists of tbree B.W. boilers, each of 300 H.P., designed for a w.p. of 
140 lba. per sq. in. Buckwheat anthracite is used in the furnaces, 
burning under natural draught, which is sufficiently powerful 
owing to the great height of the ctimney, which is, of curse, 
carried to the top of the building. The generating pla:ts are of the 
stereots ped character, viz, horizontal engines coupled directiy to 
multipolar dynamos. There are four s-ta in all, two of 200 KW., 
one of 100 Kw, and one of 75 KW English practice tenda to 
unif »rmity in the sizes of the generators on private installations for 
the s ke of interchaugeability cf spare parta, but it is often worth 
considering whether or not the aunual cost of interest and d-precia- 
tion ou &spare arn.ature or so is not less than the annual loss due to 
running a large plant on light load for a great prti« n of the year. 
In large a ffi :e buildings of this nature, in which the elevator load is 
a great item, the variation of load is very cousiderable, the maxi- 
mum load occurring when all lights ate on aud t e elevators are in 
full operation. This 38 late in the afternoon, when the clerks are 
all rushiug to catch trains. After that the load falls off rapidly, 
and during the night is very sma l, when it is taken care of by a 
storage battery. The latter bas a capacity of 2.000 ampere-bours, 

As tbe exbaust steam is used for heating during five months of 
the year, the advantages of condensing are not great, whilst there 
are many dieadvantag: s. Coden sed water from tre refrigerators in 
summer, and from the heaters in winter, is pun ped back into the 
boilers, after passiug tarouzh a bearer aud a charcoal filter. 

The woking voltage is low—viz, 120 at the generators 
involving very heavy mains and switchboard connect ons. All four 
dynamos feed iuto the centre of the main board, the distribu ing 
panels being arranged on each side—power circuits on one side aud 
lghting on the «ther. Auy of tbe dynamvus can be connected 
turovgh a booster witu the ba'terv, and the latter can be connected 
up in parallel with the generators, to assist them during periods of 
heavy load. Each circuit is provided with a DP. switch of the 
knife pattern, boto poles being on tbe same slave. The back con- 
nections are very simple, heavy bue-bar being supported in porce- 
lain channels beld by cast-iron brackets bolted to the iron frame. 
Each bracket is stepped to take buth positive and negative bars, 
which are arranged one above the other, but not in the same 
vertical plane. Connections are made to the switches by bolts 
passing through the bars, secured apparently by nuts on both sides 
of the bar. 

In all there are 10 elevators «f the Sprague high-speed type. 
The controllers are fla ed in tbe basement, but no furt her particulars 
are given beyond the statement that "the delicacy of control is 
really wonderful.” 

Tuere are upwards of 10,000 lamps of 16 c.P. fixed throughout 
the baiiding, averaging about 260 on each flor. The effect of the 
peculiar climatic conditions obtainiug in N.Y. upon the load factor 
of the electrical plant is well exemplified in this installation ; tbe 
refrigerating and fanning in summer and the liguting in winter all 
teuding to level up the load and to keep down the works cost per 
uit. As a matter of fact, the load on the generators is very little 
more in winter than in summer. 


THE CONTROL OF TRAFFIC ON ELECTRIC 
TRAMWAYS. 


[4 


Foss reflections by a writer who signa himself as Dr. Karl S., ina 
recent issue of the Neue Freis Presse, f Vienna, are suffiviently 
luteresting to deserve the attention of British students of «lectrio 
traction, and we therefore present the article to our readers in a 
‘omewhat condeused form. 

-The most important economic advantage of street railways (in 
common with any other kind of railway), the author reminds us, 
lies in the speed of conveyance. In consequence, speed is one of 
the chief requirements of the traffic organi-ation. But this demand 
mu t be sat istied without going to euch lengths as to jeopardise the 
primary consideration, namely, that of safety. While, buwever, «peed 


Should always be subordinated to e.fety, this d es not imply that one 


of tne main advantages which the pr.vision cf aa electric street 
railway offers a community, namely, the guarautee of more expe- 
ditious locomotion, is made :lla-ory, a d tnat the rat» of driving has 
to be agaiu brought duwu to that of tbe common vehicle. 

It was pointed out recently that, to-day, it is only necessary to 
keep time between one stopping place and auuther, while no de fuite 
maximum speed is insisted upon, aud iu case of delays, theret re, 
the rate after the ob- tructions have been disposed of may be 


increased at pleasure to make up for the loss in time. If this is 


not exactly the case, still a very sound principle underlies the state- 


ment; as is the practice on the national railways, a minimum 
time must be fixed for each line, which may bee mplused in the case 
of delay- occurring. ‘The normal time will therefore be based upon a 
sp'ed somewhat less than tbe maximum velocity. Though this 
appsrently puts a restriction upon the free devel p nent of the 
traffüi*, such procedure is very advantageous in the cise of stre-t 
railways as it enables delats to be made up for whic: would be 
impossible were the time fixed so that no shortening were adimis- 
sible, or in other words, were the regulation speed identical with 
the tabulated speed. 

It is necessary, furthermore, not to simply fix an arbitrary quan- 
tity as the maximum speed applicable to all cases, but to decide 
upon it after careful consideration of local reouirements, thus creat- 
ing several groups of greatest speeds. Apart from the fact that at 
the present time different motormen drive with different speeds 
over the same road and under the same circumstances, it may fre- 
quently be observed that at places where, in the estimation of the 
onlooker, running at the very lowest rate would appear the only 
reasonable course—for instance, where the track is laid in close 
proximity to the foot path—tnhe speed is not even reduced. 

Of great. importance to safe travelling ave the alaro: signals. The 
primary object of these signals is to ubviate accidents by warning 
people in danger of being run down. A short reflertion, however, 
wil! show that the alarm does not fulfil its mission, if the driver 
is only under obligation to give it when there is danger in sight, 
because there are instances where the danger is only brought home to 
bim when it is too lite to avert a disaster. We sre, consequently, 
thrown upon the cout-ution that as long 83 the electric car does rot 
have the whole roadway to it-elf, the alarm bell should be rung 
continuously for tbe benefi’ of pedestrians and vehicles iutere sted 
in the use of the road. From this point of view the suggestion, 
which has been made in public more than once, that bells shou'd 
be provided, sounded automatically bv the movement of the car, 
cannot light!y be disposed of. Tue effect of this alarm might be 
increased by means of & bel:- nouth, through which device it would 
be attained thot ouly the persous coucerned would really, aud 
very distinctly, hear the signal, besides which any mistake as to 
the direction of the car giving the alarm would be made impo:s ble. 

These warning signals deserve particular attention in the ca-e . f 
two passing trains or cars, Tre aanger—especially great in heavily 
traflicked thoroughfares—of a fatal enccunter with another car, 
aft r a person has crossed the track just vacated by one going in the 
opposite direction bas, indeed, been t»ken accouut of aud greatly 
minimised by laying the tracks as far apart as possible, £e, on 
each side of the road, close to the side-walks By this arrangement 
it has also been p ss. ble to dispense with any apecial prov sion cf 
refuges, which, besides their uuquestionable ad vantage, al«o possess 
the drawba k of acting as obstructions to other classes of traffic. 
Now, in order to effectively meet the danger associated with 
passing vare, it -hould be incumbent upon tbe drivers, where auto- 
matic alarm is not adopted, to sound the be l continuously from the 
moment that the cars are still 10 metres apart, until tney are 
well clear of one anotber, At present the practical adoption of this 
verv impertaut principle seems to be left to the initiative of indi- 
vidual drivers. 

The constancly increasing importance of street railways as a 
common means of conveyance lends plausibilitv to tne suggestion 
that tramwa«8 may ultimately obtain sole right to the use of their 
tracks. Tuis would mean that bota horse-drawn vehicles and 
pedestrians were permitted to cross the rails uly st certain fixed 
point«, which might be advertised by strips of apecial paving, aud 
also throuzh suitable sigas (uluminated at night). Such an inno- 
vation would, it is true, entail the necessity of a partial recon- 
struction of the roadway, but, in return, the traffic would bé 
handled with muca greater ease and rapidity. 

In the above, the special principles that should govern the traffic 
on electric tramways have been hinted at For the rest, it nay be said 
that the organisation of traffic on electrically-driven street railways 
should be accomplished on much the same lines as our experieuce 
with ordinary railways has proved expedient. It would not be 
desirable to lose ourselves 1n much detail, but some brief considera- 
tions as to the succes-ion of cars or trains cannot be omitted. This 
question is closely rcla:ed to a third requirement—besides those of 
speed aud ssfety—namely, the adjustment of the truffiz facititi: s to 
tbe actual needs, or, in other worda, the introducti n aid upholding 
of a time schedule equal to the existing traffic demands. Hw fae 
the street railways of to-day meet this requirement will not be 
examined here, although a considerable amouut of interesting mate- 
rial is at disposal. Now, while for the purpose of meeting the actual 
requirements, the quickest possible suc-ess:on of cars wouid app ar 
desirable, the regara for satety will put a certain restraint upou too 
rapid circulatiou for the sake uf avoiding both accidents to persons 
and collisions of cars. lt is possitle to mathematialy fix a 
minimum limit to tbe intervals between cars, the shortest per- 
missible interval being made up of the lougest normal stoppage 
of a train or car at spy station on the route, and tne time it 
takes to move so far away from the stuppiug pl«ce as to make room 
for tbe succeeding car. If the cars are put iuto motion at shorter 
intervala, the result will be, as may be frequently ob-erved, that 
prematurely despatched cars will have to wait aud form obstruc- 
tions outside tie stopping places. It is true toat the proper order 
aud succession cannot always re maintai. ed, aud it will therefore 
be desirable to regulate the traffic at certain pouta, particularly at 
crossiugs, by currectivg the intervals, aud re-establisuirg tbe smooth 
running of the cars Tue 1ucrea-e iu personnel ucce-oitated thereby 
may be justified even ou stric ly economical grounds 

An ei gineer has recentlv suggested the use of quite short cars. 
This, however, would only allow of a quicker succession, while the 
safety of driving would in no wise be enhanced, but rather the 
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opposite. In order to cope with an equal amount of traffic, more cars 
would be required, and briefer intervals would result in consequence ; 
but to the latter, considerations of safety have imposed a definite 
limit. The fact that short and light cars may be brovght to a 
standstill in a shorter space of time cannot, of course, be denied, 
but more perfect braking contrivances may be confidently looked for- 
ward to, whereby the advantage of light cars in this respect would be 
practically nullified. The suggestion, however, might be altered to 
a general recommendation of economy in the matter of length 
by a thoughtful utilisation of the spece available, without going to 
quite short cars. : 

It is not quite apparent, on weighing the above considerations, 
that the frequent accidents on our electric tramways constitute a 
necessary evil, or that they are due solely to the want of caution on 
the part of pedestrians. Such caution may, indeed, be absent in 
cases, but even then it is not the only cause of the disaster. The 
evil is more deeply rooted, and lies in the want of systematic 
organisation which still characterises our present electric street 
railways. Most of the proposals, shooting up like mushrooms, both 
from technical men and laymen, are a struggle against the symptom, 
rather than the disease itself. It is not sufficient to create a master- 
piece; it is no less necessary to know how to control aud handle 
the new thing, so that it may accomplish its object to the full. 


LONG-DISTANCE POWER TRANSMISSION 
| | IN FRANCE. pi 


Onr of the most important long-distance electric power transmission 
plants lately completed on the Continent is tbat known as the 
Usine Hydro-Electrique de Saint-Georges in the Aude Department 
of France, belonging to the Socicté Meridionale de Transport de 
Force. The station, which is intended to supply electrical energy 
from a single power station to all parts of the Department, was 
carried out by the Société d'Application Industrielle. The power 
station is located at St. Georges; tke water is taken from the River 
Aude by means of a masonry dam or weir, 131 ft. long, provided 
with two discharge sluices. The derivation canal for a distance of 
nearly 44 miles is mostly underground, while for about a mile it 
consists of a conduit of armoured concrete, built on the mountain aide. 
The subterranean canal is almost rectangular in section, its 
dimensions being 6} ft. by 64 ft., with a uniform fall of 16 in 
10,000. The conduit terminates in a chamber from which 
extend two pipes along which the water is forced. The ptpes are 
40 in. in diameter, and can convey 1,60) litres of water per sec. ata 
speed of 63 ft. per second; their total length is 524 ft. At about 40 ft. 
from the power station, each of the two pipes is divided into two 
smaller ones, each feeding one turbine. 

The power station has been designed to receive eight sets of 
turbines and dynamos; at present four are installed and at work. 
The turbines, which were constructed at Les Ateliers de Vevey 
(Switzerland), are of the Pelton type. Each is fitted with an 
automatic speed regulator, which has proved satisfactory in practice, 
variations in load of 50 per cent. not resulting in variations of 
speed of more than 4 per cent. Each turbine is directly connected 
by means of a flexible coupling, acting as the fly- wheel, to an Alioth 
alternator, requiring 800 H.P., and developing 700 Kv.-4. The 


terminal pressure is 2,900 volts at a speed of 300 revolutions per - 


minute. The exciters are mounted on the ends of the alternator 
sbafts; the exciting current at 50 to 60 volts being 25 amperes. 
At full load the alternators have an efficiency of 93 per 
cent. From the generators the current passes to the fusible 
circuit breakers, and thence to the switchboard, which contains a 
separate panel for each machine. All the four alternators may be 
grouped in parallel without much difficulty. From the switch- 
board the current passes, at 2,900 volts pressure, to the transformers 
which raise it to 20,000 volts. The latter are of the Alioth 
single-phase type, arranged in a group of three; each has a 
capacity of 200 xw., so that they form a three-phase group of 600 
KW. Special attention has been given to the ventilation of the 
room in which they are located. The high-pressure current 
is transmitted to a switchboard in a special room. The 
various switches, &c., on this are not operated directly by hand, but 
at a distauce, through the medium of compressed air. 

In tuch a power-transmission plant as this, it may be said that it is 
the high-pressure feeder which forms the delicate part, requiring 
special attention. The feeder conductor is 432 miles long. The 
loss of power on the line has been estimated at 20 per cent. as a 
maximum, when the power developed at the station reaches 1,620 
Kw., taking the power factor a3 80 per cent. The feeder consists of 
three cables, 3:8 mm. diameter, formed in an equilateral triangle, the 
distance between them being 60 centimetres. The supports are 
32 ft. high, and are located at intervals of 131 ft. The cables are 
supported on triple-bell insulators, tested up to 40,000 volts. Ths 
whole system of distribution depending on this feeder, great care 
was given to its insulation, while, in order to engure keeping it in 
good condition, & watchman has been stationed at every 61 miles to 
look after his section. Each watchman's box is in telephonic com- 
munication with the power station. Any neceseary repairs are 
carried out on Sundays, between 2 a.m. and 3 p.m. during which 
pod no qudd is transmitted. 

e central distributing station is at Fabrezan, 42% mi 
the power plant. Secondary stations are located at 5 
Carcassonne ; the pressure of the lines is 17,000 volts, and each of the 


villages supplied with current is provided with a transformer 
station, in which the pressure is reduced to 130 volta. 

The distributiog system, according to the Kevue Pratique de 
l' Electricité, at present extends to over 250 miles, and when finished 
will reach 375 miles. It will, therefore, be seen that special ar- 
rangements had to be made to ensure its successful operation. To 
this end an exhaustive scheme has been devised, & copy of which 
has been furnished to each responsible agent. In this the duties of 
each are specifically defined, and rules given as to what has to be 
done in case of accident, so that the interruption of the current 
shall be of as short a duration as possible. The staff is under the 
control of an engineer in-chief, who has under him a chief 
of the system, resident at the main distributing station at 
Fabrezan. This official has under his charge 19 miles of the feeder 
which is laid, not along the highway, but through a hilly country 
much exposed to the wind, eight watchmen being told off to assist 
him in his work. Two sub-chief:, with watchmen, take care of 
the feeder where it leaves the power station, while the sub-stations 
at Carcassonue and Narbonne have each a chief engineer responiible 
for the work in their districts. à 

The plant is worked on somewhat new lines; the local authorities 
of the villages supplied with current are charged with the cost of 
installing the secondary conductors: in return for this, however, 
the power company contracts to furnish electricity for public lighting 
free of charge on the basis of 25 16-c.P. lamps per 1,000 inhabitants. 
While some private lighting is done, the bulk of the power is 


utilised in operating water-liftipg pumps, ice factories, breweries, . 


&c. Financially the undertaking has already proved a success, and 
among French engineers it is considered that the good results 
achieved, from the technical point of view, bring astep nearer the day 
when power plants will be located not only near available water- 
power, but close to the collieries, distributing the current generated 
to any desired distance. , 


SOME CONTINENTAL CARBIDE 
FACTORIES. | 


ALTHOUGH the combined capacity of the numerous plants already 
laid down throughout Europe for the manufacture of calcium car- 
bide so far exceeds the consumption that a second syndicate of 
makers has had to be formed— after the brief aud unsatisfactory 
existence of the first had come to an end—in order to control the 
output, yet there are several projects under consideration for the 
erection of fresh works. Apparently the cause of this curious 
phenomenon is the action of the syndicate itself, which has ordered 
some of the older factories to be closed and others to work only half 
time or less; so that, having limited the production of carbide to 
somewhere about the dimensions of the demand, a high price— 
pleasant for the manufacturers, but distinctly unpleasant to the 
consumers is capable of being maintained. Accordingly, numerous 
persons interested in the consumption of carbide, and better 
acquainted, perhaps, wiih the combustion of acetylene than with 
the preparation of carbide, have thought to place non-union 
material on the markets at a price, they hope, lower than that im- 
posed by thering. They have been encouraged in this idea by the 
approaching import tax on calcium carbide in the German Empire, 
which will affect the syndicate somewhat, because many of the 
factories are outside the German fiscal boundaries, though worked 
with German capital; for which reason a factory located inside the 
frontiers will have an advantage in freedom from tax, 
over and above that of lower freights whenever it finds 
itself near an acetylene consumer of sufficient magnitude. 
At the present time a Berlin firm is engaged in erecting 
a carbide factory in the district of Steinbocb, near to the 
river Drage, and practically on the Oder also. A waterfall on the 
Drage, capable of yielding 1,400 H P., has already been “ harnessed 
by another Berlin concern, and the work is said to have been per- 
formed so cheaply, that, added to the natural advantages of the 
locality, where the watershed extends for 1,935 sq. kilom., power 
can be obtained for less than 30 m. per H.P.-year, a figure which 
includes the cost of the ground, houses, and gardens for the men 
and officials of the station. In tbe carbide factory the generators 
and furnaces are being supplied by the Allgemeine Elektricitäts 
Gesellschaft, of Berlin, and the subsidiary plant by Stadler, and it i 
hoped that work will be begun early next year. The situation of the 
factory has been advantageously chosen, because lime, coke, and elec- 
trodes can be delivered cheaply by water carriage over the Oder, 
while it is also in a part of Germany, between Berlin aod Stettin, 
where several towns are already provided with central MAT 
installations. In fact, carbide can be sent to Strelitz, Treptow, an 
Grimmen, three of the most important of these village customer, 
for a little over 1 mark per ton by railway. It remains to be 7 
whether the enterprise will prove successful ; probably it D 
especially after the import duty has been finally imposed ; but 0 : 
single 1,000 E.. works will scarcely be able to lower the PL 
syndicate carbide by ita competition in the markets. In Berlin, 
the way, the syndicate price is now 28.00 to 28 50 marks. Many 
the north-west German consumers of acetylene are buying America? 
carbide, some 750 metric tons having been imported during 
months of the past summer. ie ki, in 
A carbide factory erected gome little time ago at 5 Ds 
Finland, has been compelled to abandon the manufacture, 
take up that of caustic soda. This works was forced to uet bad 
charcoal in iteelectric furnaces, because the English coke which it 
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tried to import vid Wiborg proved too costly. It was also doing an 
export trade only, and consequently had to pay duty on all its 
make, since until 1904-Finland is outside the custom boundaries of 
Russia. In Russia itself there is now only one small factory 
running, situated at Zcomkowice, near Warsaw, which employs 
steam power, for another works at Siitola, burnt dowa some months 
back;-is-net going to be rebuilt. ; ze 


INSTITUTION OF ELECTRICAL ENGINEERS. 


DunciN SECTION. 


A MEETING of this section, was held in the Royal College 
of Science, Dublin, on November 21st Mr. Tatlow, hon. rec., 
said that the section numbered 61 membra. Since their last 
meeting they bad Jost their chairman (Mr. J. W. Towle), and their 
hon. sec. (Mr. Frank Gill), both of whom had left Dublin to take up 
valuable appointments in London. Mr. Arthur Porte, their 
vice-chairman, had been elected chairman of the section; and 
Prof. W. E. Thrift, vice-chairman for the present session. 

Frof. Barrett, who presided, said that few societies had in one 
session sustained so great a loss as their section had owing to the 
removal to London of their chairman and ,their hon. sec. 
However, they all rejoiced that those two distinguished members 
bad been offered and appointed to very high and responsible 
position’, and they were glad to think that to fill the positions of 
chi: f el.ctrieal engineer of the Metropolitan Railway, aud of the 
National Telephone Co., of England, it was necessary to come over 
to Ireland to get the suitable and efficient men required. 

Mr. Porte then took the chair. He thanked his profeseional 
brethren for the honour conferred on him in placing him in the 
position of chairman of their section. In congratulating Mr. Towle 
on his appointment, they should also congratulate their colleague, 
Mr. Percy Sheardown on being promoted to the position lately 
occupied by Mr. Towle. The chairman then spoke in compli- 
mentary terms of Mr. Gill, who bad been appointed chief engineer 
of the National Telephone Co. They could not allow Mr. 
Gill to gever his connection with their section without marking the 
occasion, and accordingly they arranged to present him with a piece 
of silver plate. Mr. Porte then proceeded with his address. 

The presentation to Mr. Gill was subsequently made by the 
chairman. 

Prof. Barrett said that when Mr. Gill accepted ‘le position in 
London, Mr. Tatlow kindly took up the duties of hon:c:, and he 
had admirably discharged them. 


NOTES ON THE TESTING OF TRAMWAY MOTORS, AND 


AN INVESTIGATION INTO THEIR CHARACTERISTIC 
PROPERTIES. 


By MicnaEL B. FIELD, Member, A. M. Inst. C. E. 
(Paper read at Glasgow, May 13th, 1902.) 


(Concluded from page 919.) 


IN conclusion, I will merely add a few approximate formulw for 
calculating thé time-intervals corresponding to given current ranges, 
which are convenient if one desires to determine roughly the curves 
shown in figs. 18 and 19, by calculation. 


The formul: are based on the assumption that x can be reprc- 


sented by the expression a + 8 c (see Note 2). This will be found 

to be very nearly correct for up-to-date tramway motors over a con- 

siderable range. It cannot, of course, be pushed too far, but the 

formula here given must be used with discretion, the values of a 

and B being determined for each type of motor considered. 

Let v — supply voltage. 
o C = higher nade lower limite of current range (total 
current). 
E; E» = the back E. M. Fs. of motor with currents c, and c, at 
speed n. . 
r = total resistance in circuit. 

T = mean effective tractive effort, or retarding effort pro- 
ducing acceleration, either positive or negative as 
case may be, corresponding to range C1 — Ci. 

w = acceleration. ] 
nı na -- initial and final speeds corresponding to ci and Cy. 


Then in case of applying the electric brakes— 
69 
uy = 7 (« + 9 ) 


r B (C1 . 1 
mga a; 


r B (C, — 03) 35 
time-interval = „ (2) 


. 
2E ms — 


— —— — —— 


* N B.—In fig. 10 current per motor is plutted with total resist- 
ance; we are here dealing with total current and ‘otal resistance. 


In the case of acceleration — 
n ee 
2 Ei (V — 0, T 


A = initial and final speeds, motors in series. 


2m Voar) 


n 
EN v-ar] 


á e " d i " » » » parallel. 
t (ver) | 
By 
But 22 01 . 2 Og "E See : 
l we + Bc, and he Tat B cy, motors in series; 
also uc Bo n Ci B C, 
TL M KL =a+ 2 aud = a + 2 » „ parallel. 
Hence | d 
: i y y d B ‘a t , l 
ni — n4 = (Cy — C, f oc T* o } motors in series. 3) 
B . va Br f 
^ — Ra = (0, — C { C, 0, + 2 » » parallel. (4) 
And the time-intervals in the two cases are expressed by— 
ec ac: C4 » va l Br E 
w { 4 O01 Ca + 4 } : 55 
C—C va , fr oh 
wW { C; 04 t 2 S 


In the case of the 12-ton car before referred tu, using the values 
0 554 and 0:0237 for a and 8 respectively, we can write: 

Braking— ; 
71 — ny = 00118 r (cy — c); 


(C1 — , 
time interval = 803 r ^ 1— 


Accelerati g— 


5: becomes 00147 a f o, e, + 00059 r}, 
A e.. . [27 
mmt SM 000147 T { cog T oon r}. 
TABLE XI.— Rapid Acceleration on level. 
| | 2 83 > Bi 88 
o9 = 2 2 aa o — * — a 32 
Noteh. 2 27 ae 35 gaz 33 3 38 25 
“Fg EE RE ag gee las f [25% 
| = p aa En e ue — - Ec 
| i : 
No. 1 Series 15 56 30 43 645 0 | 1950 98 215 
No.? , 005 50 40 45 22˙5 195 2°8 2˙38 175 
No3 „ 05 53 40 48 | 240] 28 3˙6 3200 235 
No 4 „ 100 50 145 199 1930|36 | 71 | 605| 88-70 
No. 1 Parallel 05 5t 194 502 25171 | 735 723. 5 30 
No. 2 , 055 71 64 674 337 735 7.85 7 60 557 
No. 3 „ 200 110 29 40 | 8000| 785150 1290378 00 
Ed. | ! ! ö MERC 
. Totals... 335 1,168 8 ` ^ 148382 
Slow Acceleration on level, 
No. 1 Series 10 56 16 238 2380 0 5˙1 356 535 
No. 2 „ 5 195 165 180 900 51 5˙8 55 403 
No. 3 „ 5 18 16 17, 85? 58, eo 2 | 455 
No. 4 „ 5 167 155 161 805 65 68 67 490 
No. 1 Parallel 10 | 53? 314 438' 4380 68 04 | 8:2 1201 
No. 2 „ 5 43 350 390, 1950 104 1l'9 112 821 
No.3 „ 5 1 34 376 1880 119 136 178 | 935 
Totals... 45 13145. 484 


j 
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TABLE XII. — Rapid Acceleration on 4'5 per cent. up gradient. 


t 


8 27 27 35 8.9 28 35 2 os 
Noon, f 28 B HE 583. 23 23.93 fiz 
JJV 

epee (ie ; 5 a 
No. 1 Series 20 56 40 |48 | 960 0 13 7 205 
No. 2 „ 110 65 45 55 550 13 25 19 279 
No. 3 „ 10 6 45 55 | 550 25 33 29 425 
No.4 „, 50 55 335,40 | 2000 33 44 41 2045 
No. 1 Parallel 23 75 71 73 2990 44 48 46 1620 
No.2 „ 30 130 76 100 | 300 +8 72 60 2640 
No. 3 „ 160 130 67 72 1,1520 72 94 91 21500 
Totals... 30°3 | | 2,1570 | 3877-14 

Slow Acceleration on 45 per cent. up gradient. 

No. 1 3eries 10 56 33 36 | 3600 0 21 17 245 
No. 2 „ 5 52 34 43 2150 21 33 27 198 
No. 3 „ 5 45 33 39 , 1950/33 40 37 271 
No. 4 „ 5 40 23 | 365 1825 4·0 41 42 30.8 
No. 1 Parallel 10 75 68 714 7140,44 52 48 70˙4 


No.2 „ 5 120 70. 830, 4150 52 76 68 | 498 
No. 3 „ 5 110 30 950, 4750|76 | 92 | 8'8 645 
RE. i | 


Totals... 415 | 2.8605 ^ 9869 
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ble XIII. (here omitted) gives a comparison of a few values, 
Risse ee the above formula, with the c rect values. I have 
now to acknowledge my indebtedness to Mr. G. Braid for the help he 
has given mein the preparation of the various tables and figares in- 
cluded in thia paper. I further wish to mention that the results of 
actual tests have been given, not so much on account of the informa- 
tion they contain in themselves, ss to exem;lify the methods of 
testing and investigation of which the paper treats. 


NOTES. 


Note 1.—For a given field strength, we may take the total iron 
and friction loss as (H + VJ) 7 + Fn’, where H, f, and F represent 
the losees at the speed n = 1 due to hysteresis, friction and wind- 
age, and Foucault currents respectively. Dividing this loss by x 
we should then obtain a linear relation between speed and 


ee, from which the value of (H + f) and r can be easily deter- 
mined, The writer has, however, not carried out this refinement in 
the case in question. 

Note 2.—It is interesting to note that the A and current curve 


is very nearly a straight line throughout the range shown. If we 
write 
= S a r Bo, 
^ o 
and a t T 
F being the total armature flax. or if wa assume includes a certain 
corfficient of magnetic leakage, we may eav F = meren flux through- 


out the magnetic circuit. Now F is of the nature of an induction 
x an area or B X a. Let B stand fora mean effective induction, 


B A 
such that we can say total field magnet ampere-turns « 141 beirg 
of the nature of a mean effective permeability for the circuit. A will 


P 
be an area equal to —- 


We have then c & PT which leads to the expression «u = 


: r E ; a, B, č, ^, p being unknown con:tants. This form of ex- 
pression for 4 for iron circuits is well known; Dr. S. P. Thompson 
gives in hi» short article on dynamos ia Munro and Jamieson's 


17 000 — B : ] 
Pocket-Book, 4 = 35 as being approximately correct 
between 6,000 and 16,000 lines per sq. cm. 


The linear relation of = to cin motors of the type in question 
is of such interest that the author has shown in fig. 10a the ampere 


— i curve for motor Q together with the mean calculated values 
of induction per fq cm. in different portions of the magnetic circuit, 
plotted with reference t^ current. It will be oreerved that induc- 
tion« as high as 26,000 are indicated, while the maximum induction 
iu the teeth under the leading horns probably reaches over 30,000 
lines per eq cm. Tbe values of a aud 8 for motor P are 554 and 
0237, and for motor Q 56 and 0244 respectively. 


Note 3.—If a sufficiently small time interval be taken during 
which one may assume that tho tractive effort, or retarding effort, 
the case may be, decreases uniformly, tho total change of velocity 
«uring that time-interval is exactly equal to the mean acceleration 
-aultiplied by the time, but the distance traversed is not equal to 
-ue-half the mean acceleration multiplied by the square of the time, 
out to one-third of the maximum plus one-sixth of the minimum 
acceleration, mul'iphed by the square of the time. 

In other words, if a represents acceleration, 


ao a, represent the initial and final values of a taken over the 
time ii.terval 4, l 


k = rate of change of acceleration, 
t = time in seconds, 
tı = length of time-interval, 
v = Velocity, 
vo v, = initial and final velocities taken over time-interval ¢,, 
s = distance traversed, 
8 = total distance traversed in 1, 


We have the following relations :— 
a = d - 
al = do — kt 
Hence v = vo + at — —— 


k tà 
And v, = vg + ag f, — 2 = vo + I, 
Orn = % = ao + a1 


ar t ke 
Further s = vst e — 6 


an a 
.. 8 = rtt ($ + =) Lb 
If ao — a, be a sufficiently small quantity in comparison with ai, 


orit =~ is small compared with vo, we may write — for 
2 
3 
mean acceleration, 


+ rz i. e., we may calculate the distance traversed from the 
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It would be incorrect, however, t» assume that the retarding 
force decreases uniformly thruugbout large ranges, The subs quent 
diagrams show that this is nut the case. 


Note 4.—Extract from Electrical World and Engineer, December 
16th, 1599 :—" Mr. Charles Hewitt. engineer of he Union Traction 
Compauy, of Puiladelphia, contributed a brief paper under the 
title uf ‘The Motorman as an Element of street Railway Ecouomy. 
Tests were made by him by placing a wattmeter on a Car without 
the knowleoge of the moturman, and then baving that car run on à 
number of routes by a number of different motormen. . . - The 
results «ho wed that the number of pa-sengers carried had an almost 
inappreciable effect on the watt-h urs per car-mile, and that the 
‘Variations in the amount of energy consumed depended a 
entirely on the motorman, The watt-bours per car-mile ur 
very grea'ly for different motormen, but were nearly constant for 
the «&me notorman. They iudicated that the usus] test of a motor 
mde in this way is really a test «f the motorman. EE 
extremes, the raving of all motormen who were 83 good as the 15 : 
amouuted to 43 percent. The resulte showed what an DEET 
factor the motorman really is m the amount of power contume : 
the cars, and how important it is to properly iustract the motormé 
in the most economical use of tbe controller." — — Grirg- 

Shortly after the inauguration of electric traction on tbe 1 
burn route in Glasgow, wattmeter readings were taken yor 
different drivers, aud variations from 8-0 to 1,080 watt-nour " 
car-mile were observed under conditions as neariy equal as M un 

In February, 1898, car-wattmetera were installed on allt 1115 
of the Nashville S:reet Railway Company, in America, Wi... 
result that a reduction of 39 per cent. of the power eda auod 
effected within the tirst three months. Tis sy-tem P ota mur 
physical features as give the greatest scope for tne skill o 05 : 
man to come into play. In level towns such reductions c 
course, be ex peoted. 


TAE DESIGN OF CONTINUOUS CURRENT Die 
By HENRY A. MavoR, Chairman of the Glasgow Local Section 
(Paper read at Glasgow, November 11th, 1902 ) 


(Concluded from page 920.) 
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A REFERENCE to the formule in the Appeudix wu 15 bs 
values uf these losses have beea determiued The 5 gm 
are seen to depend upon its weight, the core e id 
periodicity of maznetic revereal. Bee Appeudix ( ) ore induction 

It is couvemeut to tind expre-sious deriving the C wed ia & 
from the iaduction ia the 185 space, and this e 
formula given in Appendix (1). ity of 

A high value of “tis induction keeps down the TA a ' 
material in tne active belt, the number of turns of wu daston in 
and the reactance voltage. On tbe other band, the & 
the air space is limited by the necessity tor mech t 
and: by the size ot the carcase, Tue author 1 inauction 
investigation of the highest permissible value o 


et 


——— a 
Vol. 51. No. 1,306, Decemsen 5, 19002] THE ELECTRICAL REVIEW. 961 


ep ͥͤ— ——— A SE EE SS SE — ———————'P 


the air space. This maximum will be found to depend with any 
iven form of magnet on the relation between the length of the 
path through the magnet and the space available for wire. 

It is now almost universal to demand a fixed brush position for 
all loads, and therefore it is of the highest importance that the 
values of the induction in the air space and te»th should be kept as 
high as practicable. 

The range of speed variation by shunt regulation depends on the 
reduction of the field strength, so that it is advantageous on this 
ground also to have the initial strength as high as possible. 
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Fig. 1. 


It will be seen that the value of the core loss is not susceptible of 
any very great variation, that a reduction in the quantity of 
material with consequent increase in the induction does not 
materially affect the loss in the core. We therefore turn to 4;; and 
Aij 88 the quantities susceptible of the most effective change. 

Aj and 4111 are seen to depend upon the weight of the teeth. 
Here, again, it is convenient to derive this weight directly from the 


Fic. 2. 


slot depth, and a formula has been arranged and given in 


Appendix (1), deriving the dimensions of tooth and slot from the 


slot depth, the induction in the air space and the maximum induc- 
tion in the teeth. The factor which is susceptible of the most 
effective variation is the slot depth, and diagrams showing the 
effect of the variation of the slot depth take the form shown in 
fig. 1, which is worked out for a machine of 10 in. diameter. 

The value of the induction in the teeth, though susceptible of 
considerable variation, cannot be reduced so as to materially affect 
the result. Considerations of commutation call for a high value of 
the tooth induction as well as of the induction in the air space, so as 
to provide a “ stiff" field and to throttle or minimise cross induction 
1 5 shifting of the diameter of commutation with change 
ot load. 

The limit of the tooth induction appears to be fixed by the risk of 
leakage of the fleld into the slot, causing eddy currents in the con- 
ductor. The values of the induction in the air space which appear 
to be adopted in current practice, and as indicated in the paper by 
Prof. Silvanus Thompson already referred to, appear to be not very 
far from the value chosen in the Congress paper, viz., about 6,000 to 
8,500 lines per centimetre. 

The value of the tooth induction commonly adopted isa maximum 
of 20,000 to 22,000 lines per centimetre. Speaking generally, the 
changes which can be made have the following effect :— 

Increase of core induction, slot depth, air space induction, and 
tooth induction all have the same effect upon the output curve of 
the machine as increase in speed, and increase in slot depth pro- 
duces by far the most conspicuous change. 

The iron losses decreasing with decrease in slot depth, a point is 
reached when the slot becomes too shallow to hold the wire, and a 


limit is reached in this direction. If the wire be outside the slot 


the risk of eddy current loss must be taken into account. 

Turning now to the value a yn, the radiation factor is sus 
ceptible of some variation. The demand for enclosed motors, 
which we may say in passing does not seem to have any good 
theoretical justification, but like so many demands which have 


. become common, and which have been accepted by the designers of 


machines without sufficient consideration or resistance to outside 
influence, appears to be entirely iinjurious—this requirement of 
enclosure of thé motor, which prevents circulation of air, and thas- 
prevents the armature from getting rid of its heat to the moviug 
air, restricts the output of the machine quite unnecessarily. Under 
certain circumstances it is necessary to protect the motor from 
moisture, but the most injurious kind of dust which can lodge on. 
an armature is the dust from the commutator and brushes. A 
good hard commutator and high quality of carbon brush make very. 
little dust, but a certain amount of wear on the carbon brush is 
unavoidable, and the carbon dust is a conductor, whereas most of 
the dust floating in the atmosphere consists of oxides, silicates, and 
other non-conducting matter. . 

Artificial methods of ventilating the motor shell are possible, and: 
in cases where the motor must be protected from damp may be 
found useful, but the best way of procuring a circulation of sir is, 
where it is possible, to expose the motor freely to the atmosphere. 
Ventilation of the cores of small machines is an expensive, and on 
very small machines an impracticable, expedient. 

Turning now to the question of efficiency, this may be considered 
from the points of view of use of material and of conversion of 
energy. Taking the use of material first, if we insert the value now 
given for w, the total watts of the machine, in the value of K (see 
Appendix 3), we get— 

K = ergs per second per cubic centimetre per second x 10° 
—AmQS, X 107 
1 d X /Irn--npnT744 
P 
which brings out very clearly the importance of the cross sectiona} 
area of the copper on the machine. Q S. is this factor. 

The energy per cubic centimetre of the active belt is proportional 
to the square root of this value, and in- 
versely proportional to the square root of 
the length of each turn and to the depth of 
the slot. 

The author has for some time been using 
the method of consideration first published, 
80 far as he is aware, by Mr. Henry M. 
Hobart in his paper in Traction and Trans- 
mission in October, 1922, in which he lays 

great stress upon the importance of a high 


in the active belt (Q s.). 


Mr. Hobart's remarks on this point, it must 
not be forzotten that the insulation of arme-- 
ture conductors has to be considered as a. 
question of mechanical clearance and pro- 
tection as well as of specific insulation, so 
that it is conceivable that a high value of Q 
would result in greater risk of breakdown 
from the armature conductors coming into 
contact with one another in handling This 
is a point which can only be settled by ex- 
perience, and the arguments used in favour 


still greater force to armatures, i.e. that a 


covering in many layers of a lower specific 
insulation is better than a covering of one 
layer of higher specific insulation. This 


accounts for the practice of covering armature conductors with. 
several layers of tape, and, in addition, insulating the slot itself by. 
means of paper, or binding paper to the conductors themselves. 
The use of a comparatively thick layer of paper is much more 
effective and safer than of a thinner layer of mica, which, though of 
a much higher insulating property, is much more liable to mechanical 
damage. 


The efficiency of conversion of energy is the ratio between—. 


Total watts generated less watts lost in 


!! o NNNM W= aum 
Total watts generated plus watts lost  w + a, Vn — AD. 
in iron 


Here, again, the importance of keeping down the iron loss is. 


clearly brought out, and the accompanying diagrams show the great 
importance of this factor in a small machine. 

Fig. 1 is to summarise the argument of this paper. It contains. 
five curves, and has reference to a machine, the carcase of which is. 
shown in longitudinal and in cross-section in fig. 2. Fig. 1, 
curve 1, represents the total watts generated in the armature, which: 
is 25'4 centimetres in diameter, 10:16 centimetres long, with a slot. 
depth cf about 2 38 centimetres, and was run at a speed of 1,000- 
revolutions per minute, giving an output of 4,600 watts, with a tem- 
perature rise of about 70° F. above the temperature of the sur- 
rounding air. 

Curve No. 2 represents the total watts generated by a similar 
armature, with a slot 1°6 centimetres deep, which was run at the 
same speed, and gave approximately the same output. 

Curves Nos. là and 24 represent the calculated outputs of two. 


value for the cross-sectional area of copper 


While admitting to the full the truth of 


of multiple coverings on cables apply with. 
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armatures, respectively with the same windings as 1 and 2 but 
with no slots, ?.c., smooth cores with different depths of winding. 

. Curve No. 3 is the approximate envelope of all possible curves of 
output for this carcase. This curve may be slightly varied by 
variation in the inductions, but within practical limits it is not 
subject to much variation, and shows the maximum output obtain- 
able from the carcase at all speeds. The magnet winding and air 
space induction is the same in all the cases. 

A study of this diagram will throw considerable light on the 
problem of estimating the possible output from any carcase, and 
also upon the probable effect of speed of rotation on the output of 
any given machine carcase. It will be evident that as the iron 
losses become less important, as they do in the larger sizes, the 
envelope will tend to become fuller in form, and as the speed of 
the larger sizes of machines is limited by the strength of the 
material the rate of rotation is reduced, the upper part of the 
curve becomes of less importance, and the lower part of the curve 
approaches more and more nearly to the straight line, which is con- 
sistent with the experience that on the larger sizes the watts 
generated are nearly directly proportional to the speed of 
rotation. 

SYMBOLY USED IN APPENDIX. 


5, — Induction in air space in C.G.S. lines per centimetre. 

D, = Induction in core, lines per square centimetre. 

B, — Induction in teeth in C.G.S. lines per centimetre. 

c = Total current in amperes. 

E = Total E.M.F. of armature in volts. 

G = Sections in commutator. 

d = Diameter of core measured to the middle of the active belt, 
in centimetres. 


d, = Internal diameter of core discs in centimetres. 
d, = Diameter of core to bottom of teeth, in centimetres. 
D = Diameter of core overall, in centimetres. 

L = Length of core in centimetres. 

m — Armature turns per section of commutator. 

n = Revolutions per second. 
p = Paths through armature. 

P = Number of poles in the machine. 

Copper area in slot 

Wer Area of slot 

S = Depth of slot in centimetres. 

8, = Area in centimetres of 1 slot x number of slots. 
Dole surface x P 

CES TDL ` 

Iron in core 
y = Ratio of 


Total cubic content of core ` 
APPENDIX I. 
Formule and constants for determining core and tooth losses :— 


HYSTERESIS AND EDDIES IN THE CORE. 


a, n -= weight of core discs x B. x periodicity x 3:25 x 10-* 
in lbs. 


Weight of core discs = 0168 y 4 (dè — dy?) T. 


Weight of one cubic cr. of iron = ‘0168 lb. 
B. TDL 
«o Py(da— di) 
P 


Periodicity = NS 


HYSTERESIS IN TEETH. 
Aj ? = weight of teeth x B, !* x periodicity x 1:85 x 10-*. 
EDDIES IN TEETH. 
Ain n = weight of teeth x B. x (7) x 3°84 x 10-1, 
Weight of teeth is derived from— 


a 2 2 
Belt vc'ame = 2) . r (? , 5) = T8 (D = 8). 
BTD TDB, 


B. „ B, 


Width ok tooth at bottom 


B G DD 
Width of slot (o — 2 RJ 


Ba D 
Volume of slots = Sv L = Lrs ( 23 — 5 75 


Ba D 
Volume of teeth = L r s (D — 8) — (> - 2 8 — 5 


B,D 
Weight of teeth = 0168 J ms (S+ b. ) 


APPENDIX II. 
T'hese constants are believed to be reasonably accurate, but they 
have to be carefully checked by actual results for various types of 


carcase. oan -" 
Formule and constants for determining radiation from tbe aurface 
of the core only for a rise of 70° F., above an atmospheric tempera- 


ture of 70? F. :— 


Partially enclosed armatures, without ventilating spaces— . 
a v Vn = watts radiated from core surface 
= m DL X 0073 X V mp. 
Open machines, armatures, with ventilating spaces— 
A un = VN DIL x 0152 x Vr Dn. . 
Open machines, armatures, without ventilating spaces— 
Av N = m DLX 0l x Vr DN. 
Totally enclosed machines— 
Av Vn — T DL X 0073 x Vr Dn for 90° rise, 
Formule and constants for determining radiation from the whole 


surface of core and end winding for a rite of 70° F., above an atmo- 
spheric temperature of 70° F. :— ; 
Partially enclosed armatures without ventilating spaces— 

av Vio ro (r+ =?) x 00:65 Vx b 
Open machines, armatures with ventilating spaces— 

Av Vn —mD (z+ 22) X 01 Vr D R. 
Open machines, armatures without ventilating spaces — 

Av Vn — rp(u+ 22) X 008 Vr p n. 
Totally enclosed machines— | 

Av Vn = D (1 + >) X 00565 Vr D n, for 90° rise, 
APPENDIX III. 


Formule and constante for determining winding data :— 


Length of end winding — “> * 1 a e 


4 P 
Length of one turn complete = 2 r + P re . 
P 
Resistance of one turn — (2 L+ BD) AE G. „ 2 x 105 
Copper area _ Q, Area of each conductor = ?*. 
Slot area 2m 


Specific resistance of copper at 130? F. taken at 2 x 10—. 
Weight of copper on armature = Du (2 L + PPM) 0194. 
P 


* Ani = watts lost in winding = (;) (a L + at) ane X 
p P / gsr 


2 x 107? x ma. 
ame | V au X V Q8 v x 500 
„ Ver C 
P 


G mc 
p 


ami X QST KY DIL X 10 

Vir St 
" 

c * int X VO 10— 

TDLS X Tan X BA rdsx VII 4 2T 


* Where the output is calculated from the radiation from core 
only, substitute 2 1 + 274 


and E c — XTDLXB4,rX]107^x2xnm. 


BO ww. 


: in value of A for waits lost in slot 


winding only. 


REVIEWS. 


The Electro-Plating and  Eleciro- Refining of Melals, By 
ALEXANDER WATT and ARNOLD PHILIP. Crosby Lock- 
wood & Son. 12s. 6d. net. 


This book is really à new edition of Watt/s well-known 
work on “ Electro-Deposition,” revised and largely re-written 
by Arnold Philip. It contains 650 pages, and 1s divided 
into two parts: Part I. on “ Electro-Plating,” and Part Il. 
on * Electro-Metallurgy." There is much new matter m 
Part I. in which the already complete details of the plat 
of gold, silver, nickel, &c., are made more elaborate an 
intricate. There is here presented a very large proportion 
of information which is purely historical and, although no 
doubt of interest to the patentee, is nevertheless somewhat 
cumbersome to anyone requiring a rapid reference. Here 
and there the revising is a little incomplete; thus on pag? 
367 reference is made to the frontispiece as depe 
metallo-chromes, whereas it really is a view of tbe eee 
depositing room. In this part, too, one is led to i 
that aluminium can be deposited from solution, whereas 
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Part II. the matter is set right. The second part, which is 
almost entirely new, is mainly devoted to the discussion of 
the electrolytic refining of copper, and here, perhaps, may 
be found the most complete information existing to aid either 
in the design or management of such a refinery. 

The refining of gold and silver bullion, lead and nickel, 
the treatment of tin, the production of aluminium and 
electro-galvanising are all ably dealt with, although not so 
minutely a8 copper. Altogether the work can be highly 
recommended to every electro-plater, and is of undoubted 
interest to every electro-metallurgist. : 


Municipal Telephony: Should we adopt it? Published for 
the Ratepayers’ League, Tunbridge Wells. Price 6d. 


The title asks a question: the book answers it. Those 
who are familiar with telephonic affairs at Tunbridge Wells 
will know the answer, but those who, whilst interested in the 
subject of municipal telephony, have not had the ratepayers’ 
view placed prominently before them, may well invest the 
small sum required to purchase a copy of this booklet. It 
is written from a popular standpoint, and need not be 
shunned by those who fear that the subject is too technical 
to be studied with advantage by laymen. There are some 
peculiarities of diction—the use of the word “ soprano " as 
a verb (p. 7) is certainly new to us—and the style generally 
is of a somewhat exaggerated type. But the author 
apparently wants to reach the ratepayer, and is perhaps 
familiar with the best means of doing it. The readers to 
whom the facts will appeal without extraneous aid can 
readily skip the settings. Should a second edition be called 
for, an obvious misprint in the figures on p. 57 will doubtless 
be corrected. Rs 


“Practical Engineer” Electrical Pocket-Dook. and Diary, 
1903. Manchester: The Technical Publishing Co., Ltd. 
Price Is. 


This is the fourth annual edition, and has been revised 
and enlarged, articles on conduit systems of wiring, electric 
lifts, power gas, and the Board of Trade regulations for 
electric lighting and traction having been added. There is 
a good index, a large amount of reading matter (over 300 
pages), and a quantity of squared paper in the form of 
a diary at the end. The information given covers 
a very wide range, iicluding wiring and testing, 
descriptions of practical instruments, rules and data for 
the design of electrical and allied machinery, gearing, 
alternating currents and machinery, power required 
to drive machinery, lighting, traction, mining and electro- 
lysis, Some small errors have been noticed, as, for instance, 
'" milli-ampere," on p. 17, for “ micro-ampere," the use of 
the term **100-millionth" for “one hundred-millionth ” 
(p. 21), „induction“ for “ inductance,” &c. It is rarely, 
indeed, that we find work and power correctly defined ; why 
is this confusion so prevalent? In this case, fortunately, 
we have observed only one such error namely, “ 1 watt = 
about 441 foot-lbs.,” the indispensable time element having 
been omitted. The description of the Aron meter on p. 80 
refers toan obsolete type. On p. 106 we are told that cast- 
steel has only been adopted to a“ limited extent” in dynamo 
construction. | 
*The classical data for the permeability of wrought and 
cast-iron published by Dr. John Hopkinson in 1885 still 
figure on pp. 93 and 108 ; when will it be discovered by the 
compilers of pocket-books that these data are totally in- 
applicable to modern brands ? | 

The value of punctuation and correction in proof may be 
estimated from a startling statement on p. 178 ; weread that 
When a transformer is left on open circuit, * the primary 
current is very nearly in quadrature with the impressed volts ; 
and, if it were not for hysteresis eddy-currents in the core 
would be practically watt-less. On p. 183, power factor 
is defined as “ the ratio of ‘true watts’ to volt-amperes (or 
the cosine of the angle of lag) at full load.” The last 11 
words should be omitted, or qualified. The singular deter- 
mination of the compositor to spell Benardos with a super- 
fluous “r” appears, as usual, on p. 258. We wonder why 
"Silicon " is spelt “ silicium ” on p. 271. 

In spite of minor faults, however, this book certainly 


contains a great deal of useful and practical information, 
and is worthy of a place on the engineer’s desk or beside 
his drawing board. 


“ Practical Enyineer” Pocket-Book, 1903. Manchester : 
The Technical Publishing Co., Ltd. Price 1s. 


This familiar pocket-book has been greatly enlarged ; 
indeed, it is now quite a fat little handfal, having 568 pages 
of reading matter, in addition to a quantity of squared 
paper and a good index. The editor draws attention to the 
practice in many drawing offices of figuring drawings in both 
inches and millimetres—a long step towards the adoption of 
the metric system—to facilitate which an excellent set of 
conversion tables has been added. Other additions have 
been made in various sections, It is interesting to note, as 
evidence of the advance of technical training, the com- 
paratively large space devoted to  temperature-entropy 
diagrams and their practical applications. 

It is unnecessary to dwell on the many useful features of 
such a well-known handbook ; suffice it to say that it is full 
of information, handy tables, &c., for the use of the prac- 
tical engineer. 


Fowler's Mechanical Engineer's Pocket Book, 1903. By 
W. H. FowLer. Manchester: The Scientific Publishing 
Co. Price 1s. 6d. 


This useful annual has again been revised and enlarged. 
The recent developments in connection with steam and gas 
engines have received special attention. There is a small 
section on electrical units which appears to be generally 
accurate; the only error whioh we have noticed is in the 
explanation of the use of negative indices on p. 279. We 
have on previous occasions referred to the completeness of 
the index ; this is justified by the enormous amount of 
practical information contained in the book, in the briefest 
form, rendering it a most valuable companion to the 
engineer. 


« Mechanical World” Pocket Diary and Year Book, 1903. 

Manchester: Emmott & Co., Ltd. Price d. 

The new issue of this useful handbook has as usual been 
revised and enlarged ; the tables of logarithms have been 
reset in larger and much clearer type, and additions have 
been made to the tables of properties of steam, electrical 
data, &c.—the electrical section having been increased by 11 
pages, and containing a great deal of practical information in 
small compass. There is an obvious slip in the statement 
of the laws of resistance on p. 192, and it should be men- 
tioned that the specific resistance is given in terms of inch 
units. There appears to be an error in the lower right-hand 
figure on p. 189, one of the long sectors having no visible 
connection with the circuits, and on the next page credit is 
given to a compound-wound motor for large torque at start- 
ing, combined with constant speed ; if the winding is such 
that the series assists the shunt, the speed will be less con- 
stant than that of a plain shunt motor, though the starting 
torque will be increased. 

The section on alternators is behind the times, as magnet 
systems consisting of “two rings as is the usual method” 
are practically obsolete ; moreover, the difference in phase 
between two-phase currents is nof half a period, but a 
quarter, and two-phase currents in quadrature cannot be 
produced by the method suggested. The diagram of two- 
phase current waves on p. 212 is correct, but that of three- 
phase currents is utterly wrong ; the middle wave ought to 
be inverted. 

The statement on p. 213 that “the two-phase and poly- 
phase motors have become formidable rivals” ig rather 
misleading, as the idea intended to be conveyed is not that 
they rival each other, but that they rival synchronous motors ; 
and polyphase motors are not necessarily asynchronous. 

The table on p. 216, which purports to give the relative 
weights of copper for different systems, is spoilt by the lack 
of a statement of the conditions fulfilled in each case. Asa 
matter of fact, these seem to be as follows :—A fixed pres- 
sure of supply, with given efficiency of transmission, as, for 
example, in the supply to glow lamps of a certain voltage. 
Naturally, under these conditions the comparison shows un- 
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expected results—for example, two-phase with three wires 
comes out better than two-phase with four wires, and three- 
phase with four wires requires only two-fifths the copper for 
three-phase with three wires! But this comparison is worse 
than worthless when high-pressure feeders are in question. 
Electric welding forms a new section, and is well treated, 
though *'Benardos" is as usual mis-spelt Bernardos, and 
Voltex appears as Volten. A section on testing has also 
been added, but needs revision, as it is in places difficuit 
(without foreknowledge) to gather whether the ohmmeter 
test is applicable to conductor or insulation resistance. The 


concluding section on the care of dynamos and motors is 
excellent. 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P.'THoMPsoN & Co., Electrical Patent 


Agents, 922, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


25,175. "Improvements in and relating to pendant, electrolier, and bracket 
switch connections." J. F. Switu., November 17th. 


25,182. "Improvements in trolley heads for clectric railways and tramways.” 
S. Hurcnins and C. E; Fry. November 17th. 


25,195. “Improvements in electrical apparatus suitable for the ignit'on of 


gases and inflammable vapours, and fcr other purposes." A. ECKSTEIN and 
II. J. Coates. November 17th. 


25,197. Imroved means for operating electric switches, taps, valves, and 
the like.” L. Scuiinen. November 17th. 


25,216. ‘* Improvements in electrical cut-outs and reeulators, and their appli- 
cations." H. Leits and R. N. Lucas. November 17th. 


25,232. “Improvements in fire alarm posts.“ A. C. Brown. November 17th, 
25,240. ''Improvements in electrical instrument for signalling on railways.” 
E. Tvrn, F. T. HoLLiNs and F. W. LEAKE. November 17th. 


25,263. “Improvements in and relating to electrical fuses.” H. W. Cox. 
November 18th. 


25,243. ''An electric tramcar or like trolley pulley guide." W. MOOREHEAD 
«nd A. TAYtok, Jux. November 18th. 


25,287. ‘Improvements in telephone systems.” WAYNE, C. WRIGHT and 
J. W. Pierson., November 18th. (Complete.) 


25,288. An improved electric current indicator." A. DENNY, J. A. ROBERT- 
a ard C. H. JOHNBON. November 18th. (Complete.) 


25,3227. ‘‘ Improvements in systems of regulating alternating-current electr'c 
motors.“ Tar Bairisu THomson-Hovston Co., LTD., D. P. Tilousox aud R. C. 
CLINKER. November 18th. 


25,330. “Improvements in systems of electrical distribution." J.S. Peck, 
«Date ap; lied for under Patents Act, 1901, March 21st, 1902, being date of app!i- 
cation in United States.) November 18th. (Complete.) i 


25,342. “Improvements in trolley poles.” T.C.Bupen. November 18th. 


(Com plete.) 


25,353. Improved arrangement of the mercury catho?o in voltameters, 
without diaphragm, for the decomposition of alkaline chlorides.” A. CORRADO. 
November 18th. (Complete.) 


25,954. "Improvements in the electrolytic treatment of liquids of all kinds.” 
A. CORRADO. November 18th. 


35,368 ''The electiic arm and trolley wheel controller," T. WiLsow. 
November 15th. 


25,311. Apparatus for working portable fire engines, pumps, and the like, 
hy means of an electrical current.“ W. R. B. Lockie. (R. Lefebvre and the 
firm of La Société A, Thirion et Fils, France.) November 18th. 

25,377. “Improvements in aro lamps for electric lighting." J. W. BowLey 
and A. WaLTErs. November 19.h. 

25171. "Improvements in or connected with electric signalling lamps for 
naval and other purposes." A. GRauam. (M. Casabona, Italy.) November 
96 h. 

25,435. "Improvements in and relating to electric telegraphy.” P. O'NEII. 
November 19th. 


25,4396. “Improvements in and re'ating to interrupters for induction coils 
and the like." F. L. MUIRHEAD and J. Parr. November 19th. 


95441. "Improvements in electricity meters.” C. W. G. LITTLE. November 


49th. (Complete.) 

25,442. "Improvements in sccsndary electrodes for electrolytic apparatus, 
enore especially intended for use in the manufacture of chlorates." P. IMHO T 
and THE UNITED ALKALI Co., Lop. November 19th. 

2,444. ‘Improvements in ciocks and electrical winding devices therefor.” 
H. Cowen. November 19th. 

25,482. ''Improved rotary revers'nz gear for electric motors, dynamos and 
vhe like.“ W. ELLERTON. November 20th. 

25,500. ‘Improvements in electric incandescent lamps.’ G. HockHAM. 
November 20th. 

25.511. Improvements in carbon or brush holders for dynamo. el. trie 
machines and the like." C. Z BNL, B. ZABEL and W. ZABEL. November “0th. 
Complete.) 

25,519. Improved telephonic apparatus.“ D. Const. November 0th. 

25.22. Improvements in boosters for charging and discharging storage 
batteries: and regulating the pressure of the bus-bars." CROMPTON & Co., LTD., 
and J. R. Macixtosu. November 20th. We 

85,594. “Improvements in arc lamps and electrodes therefor.” La Society 
41. ET P. pE MEsTRAL. (Date applied for under Patents Act, 1901, February tE, 
1902, being date of application in France.) November 2)th. (Complete.) 

$5,546. "Improvements in or relating to incandescent electric lamps." G. E. 
‘BaTive. November 20th. 


25,55 J. Improvements in and relating to electric contacts." C. TE KANLO. . 


November 20th. (Complete.) À l 

25,558. Windings for compenrated asynchronous machines." O. S. Brac- 
sTAP and T. L. L4 Cour. November 21st. 

25,570. '" Improvemen's in tower wagons for trimming arc lamps or for 
repaiting the conductors of the overhead system of electric traction." 8. 
Raw. TSO, W. RHAwLiNSON and J. RAWLINSON. November 21st, : 

25,576. "Improvement: in electric current meters." H. V, KRAMER & Co., 
E. H. HonsTMANN and A. HonsruaxX. November 2]st. 

95,578. "Improvements in electrical measuring instruments," A. C. Hear, 

9 . 
November 21st. f s 
: 95596. ‘Improvements in or in connection with electric tramcars and the 
like." G. Dickixsos, H. DiokiNsoN and W. Dicainson. November 2lst. 

25600. “New carbon Lolder for arc lamps, or the like.“ W. C. JEarzs. 

$2, . n 
November 2184. 


25,632. “Improvements in or relating to prepayment electricity meters. 
C. O. Bastian. November 2lst. 

25,658. Improvements in apparatus used for wireless telezraphr," 
MakcoNi's WIRELESS TRLEGRAPHY Co., Ltp., and C. S. FnaxkLIR. November 
21st. 

25,064, ‘Improvements in gas or electric light brackets applicable [or 
bakers’ ovens," T. GILLARD. November 21st. 

25,699. »An electrical cure." J. F. Bondkn. November 22nd, 

25,111. ''Alternatiog current machine, applicable as converter, motor and 
generator." O. S. Baacstap and T. La Cork. November 22nd. 

25,738. "Improvements in or additions to insulators for telegraph, telephone 
and electiic light cables or corductors." E. J. CHAMBERS, November 22nd, 


PUBLISHED SPECIFICATIONS, 1901. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 322, High Holborn, W.C., and at Liverpool, price, post free, 9d, 
(in stamps), l 


74. "Improvements in switches for controlling electrical eireults.“ A. p. 
Lundberg and G. C, Lundberg. Dated January lst, 1901. 

90. Device for regulating electric motors.“ M. Monthiers. Dated January 
1st, 1901. 


131. "Improvements in electric light switches." A. P. Lundberg and G. C, 
Lundberg. Dated January 2nd, 1901. 


157. An improved elcctric motor." D. Perret. Dated January ind, 1901, 

180. ‘Improvements in telephone index boards." A. Davidson. Dated 
January 3rd, 1901, 

202. ‘Improvements in or relating to fittings for incandescent electric 
lamps for illuminatiog shop windows and for other analogous purposes.” 
A. W. Beuttell. Dated January 3rd, 1901. 

231. “Improvements in suspensory devices for carrying incandescence 
clectric lamps by flexible conductors." H. Hirst. Dated January 3:d, 1901. 

275. ‘Improvements in electric switches.” C. W. 8. Crawley. Dated 
January 4th, 1€01. 


2H. “Improvements relating to galvanic cells or batteries." M. M. Bair. 
January 4th, 1901. 


310. “Improvements in electrical switches." A. E. Richardson. Dated 
January 5th, 1901. 
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109. “Improvements in apparatus for wireless telegraphy.” G. Marconi 
and Marconi's Wireless Telegraph Co. Dated January 7th, 190]. 

410. ‘Improvements in apparatus for wireless telegraphy." G. Marconi 
and Marconi's Wireless Telegraph Co. Dated January 7th, 1901. 


467. "Improvements in attachments for telephones." D. Laing and G. M. 
Ferry. Dated January 8th, 1901. 


i71. "Improvements in electric motors." British Thomson-Houston Co. 


(Communicated.) Dated January 8th, 1901. 


486. “Improvements relating to electric switches.“ H. H. Lake. (Com- 
municated.) Dated January Eth. 

500. “Improvements in or connected with joint fittings for electric cables.” 
T. Henwood and Reason Manufacturing Co. Dated January 8th, 1901. 
100755 " Improvements in electric switches.“ W. Ely. Dated January sth. 

585. Improvements in and relating to electric switches and the like.“ F. H. 
Headley. Dated January 9th, 1901. 
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948. ‘Improvements in adjustable supports for electric lamps” G. Steven- 
son and W. H. Farnsworth. Dated January 15th, 1901 
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Bastian. Dated January 15th, 1901. a 
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F. C. Newel'. Dated January Lith, 1901. 

1011. ‘Apparatus for testing electric meters.” P. D. Del Nero and J. 
Camino. Dated January 15th, 1901. ; l 

1,016. ‘Improvements in dynamo-electric machines.“ British Thomsct- 
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to step-by-step mechanism driven or controlled by electricai impulses. 0. 
Janney. Dated January 17th, 1901. . Dated 
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January 17th, 1901. 1925 

1,181. “Improvements in electric switches," A. Spark. Dated January +") 
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1,193. “Coin freed delivery apparatus for electric current," R. Haensel. 
Dated January 18tb, 1001. i ec dn EE 

1,401. ‘ Improvements in contro li^z arrangements for electric Hs 2290 
Stevens, C G. Stevens, E. C. Stevens, nad P. H. Stevens. Dated Januar; 
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IMPERIAL TELEGRAPHIC COMMUNI- 
CATION. 


THE address read by Mr. Charles Bright, on Thursday of last 
week, before the London Chamber of Commerce, the publi- 
cation of which we commence in this issueof the REVIEW, is 
chiefly a compilation from Blue-Books, intended to accentuate 
the need that exists for the development of a scheme of cables 
to connect the Mother Country with the scattered colonies 
on an organised plan, which, while serving the purposes of 
peace, shall be equal to the exigencies imposed by war. We 
congratulate Mr. Bright upon having brought together into 
a paper of such modest length the salient features of the 
whole problem, and we heartily endorse the wise sentiments 
he champions, that there is need, and very pressing need, for 
more cables, and more foresight on the part of the State 
regarding our present and prospective means of inter- 
colonial communication. As was very appropriately pointed 
out by Captain A. S. Thomson, C.B., Mr. Bright has the 
advantage of being an independent witness, unassociated 
with any cable company or any firm of manufacturers; he 
should therefore prove as neutral, as correct, and as impar- 
tially representative a witness on cable matters as the Berne 
map itself. We do not exactly know whether he claims 
originality for the suggestion of uniting Fanning with 
Honolulu by a subsidiary cable, We notice that the Blue 
Book attributes it to Mr. Mercer. This, however, is a mere 
detail, for it is such an obvious line for an additional loop 
that it must have been present in the minds of all who had 
to deal with the problem of communications in the Pacific. 
Mr. Bright did not appear to be aware that this loop has, as a 
matter of fact, got past the proposal stage. Sir J. G. Ward, 
on Octobèr 23rd of. this year, confirmed the report that the 
New Zealand Government have a plan for laying this con- 
nection, and the plan is practically accepted. 

It is a faithful saying that “ he that taketh away weights 
doth as much advantage motion as he that addeth wings.” 
Mr. Bright, therefore, did well to point to the necessity 
of reform in regard to “ blocking " systems, and to call the 
attention of the London Chamber of Commerce to the 
retarding influence that results from such impositions as 
what are known as “Indian rates." The independent 
witness harked back, too, to the times of the crusade against 
the inception of the Pacific cable. He reminded his hearers 
of the incantations muttered by the old women of Broad 
Street at the obstetric stage of this Imperial event, and 
how their mutterings were changed to hallelujahs when 
they recognised that they could do the trick themselves. 
Looking back upon those days, we are bound to confess that 
it was, in the main, a fair fight, and that it disclosed as the 
opponents—who afterwards became the advocates—of the 
Pacific cable scheme some of the shrewdest and most 
brilliant commercial men of the last century. The Govern- 


ment did not appear to realise that they were being made 
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the tools of a group of financiers, who, while talking 
Imperialism through the back of their hats, were holding 
out promises tied to a fairly long, but strong, piece of string. 
We trust that the Government have learned the lesson, and 
that the development of the all-British cable will be 
characterised by a firm determination to allow no monopoly 
in future to boost up cable rates, or acquire control of 


routes, except on conditions such as those suggested by Sir 
Edward Sassoon. 


As regards the action of the Government in giving the 
work of making ard laying the Pacific cable into the hands 
of one firm, instead of distributing it, as suggested 
by Mr. Bright, between the three of four firms 
who tendered, we are not at all convinced that this latter 
course was to be preferred. At the time, it did appear to us 
to be somewhat hard fortune for the firms who were left out 
of the bestowment. But it was a matter of pricc, and it is 
only the firm who carried out the order that can now say 
whether the question of fortune comes into it at the finish or 
not. What the Government did on this particular point 
seems to us now to have been absolutely fair and impartial. 
They nominated the best firm of consulting telegraph engi- 
neers they could find, to draw upa safe-guarding specification, 
and empowered them to sce that their specification was 
carried out. The firms who quoted knew therefore exactly 
what they were expected to do, and the Government, no 
doubt, obtained good value for their money. Upon the 
second point which Mr. Bright mentions, namely, the un- 
timely moment at which the contract was placed, he is 
undoubtedly correct, The Government showed absolutely 
no commercial wisdom in the way they dallied with the invi- 
tations to tender. The effect of this dalliance was to drive 
the prices of material up to the skies, and in the erd, for 
this, as usual, the country had to pay. A little consideration 
of the effect of such proceedings upon market prices of 
materials would have saved the country & vast amount of 
money, which now has found its way into the pockets of 
Dutchmen and Chinamen. 


The great merit of the portion of Mr. Bright’s paper which 
deals with cable routes and strategic cables is, that he brings 
home to the Chamber of Commerce the absolute weakness 
and insufficiency of our existing system of cable communi- 
cation, and its inadequacy to stand the tests or supply the 
needs of war. He follows Sir Charles Dilke's lead in advo- 
cating deep-water strategic cables, and makes it fairly clear 
that the Committee under Lord Balfour of Burleigh have 
supplied only a partial solution to the great problem they 
had confronting them. This is a question upon which we 
feel very strongly, for it is quite clear to us that the 


existing cables are sport for any fool of a fisherman or for 


the spite of any jealous foreigner who cares to tamper with 
them. What we want is a complete alternative system— 
deep-water cables if possible, but clear of foreign shores. 
We agree entirely that the Government should put a limit 
upon cable rates, and make some attempt at attaining the 
ideal condition which is the particular dream of Mr. 
Henniker lleaton, M.P. The Government must, in fact, 
realise that the monopoly against which they are pitted is so 
powerful that no private company can hold up their end 
against them, and that the ordinary equalising influence of 
commercial competition fails to afford an adequate check to 


their desire to get on. This is precisely the case when 
Governments may, and should, interfere, with benefit to the 
minority and to that vast majority which constitutes the 


. people of these realms. 


If we do not altogether agree with Mr. Bright’s remarks 
with regard to the laying of strategic cables, it is probably 
because he looks at the matter from but one. point of view, 
He says that lines laid for strategic reasons meet their 
requirements best if laid in deep water, with few landing 
places,. on out-of-the-way (non-trade) routes—their exact 
course being unrecorded in the open broad ocean, where 
they are admittedly difficult even for a cable ship to find, even 
when the route is actually known. It is no doubt trne 


that cables laid on this plan woul] be the very best 


means of communication for war time, so long as con- 
tinuity was uninterrupted. But it is unpleasant to 
think of what would happen if a break occurred in such 
a cable. Let us have deep-water cables if need be, or, 
rather, let us avoid shallow water, especially off foreign naval 
stations, but let us not fail to keep the record of where they 
are laid, in secret, if you will, but not in ignorance, lest the 
Admiralty want them one day in perfect order. On the 
question of State absorption of cables, with which Mr. Bright 
concludes his paper, we have only one observation to make, 
and that is that, so long as private enterprise acts fairly and 
reatonably towards the public, we do not recommend State 
absorption ; but when private companies are over-reaching, 
and will not listen to reasonable proposals by the State, the 
State must either buy them out by compulsory purchase or 
ride rough-shod over their lines and run duplicate cables 
wherever the State thinks fit. 


Commercial à : : á 
Prospects of Rail. place in railroad practice by the introduc- 


veys converted to tion of electric traction, seems a natural 
;lectric Traction. : $ 

one when we consider the question from 
the point of view of the travelling public. On suburban 
or trans-urban underground railways, the traveller has for 
long been accustomed to be conveyed to and from bis 
business in uncomfortable and even dirty carriages, whose 
darkness is made apparent rather than dispelled by the 


weak and flickering gas jet or oil lamp placed in the roof, 


through grimy tunnels filled with a damp, choky atmosphere, 
which may be an excellent cure for certain throat complaints, 
but is the reverse of pleasant as a substitute for fresh air. It 
cannot be wondered at, then, that the public should give a 
hearty welcome to the electric train, which provides roomy, 
comfortable, and clean carriages, excellently lighted, and 
leaves the atmosphere of the tunnels clear of smoke and 
condensed steam. We have, therefore, at the present time a 
“ boom ” in electric railways, and disinterested millionaires 
are tumbling over one another in the race for Parliamentary 
powers, so anxious are they to cater for the public teste. 
But there is another side to this question. It is true that 
the public demand must be satisfied, but, on the other hand, 
there is the commercial question to be considered. Railway 
companies cannot afford to act from purely philanthropic 
motives, and however anxious they may be to meet the 
demand for electric railways, they have to consider the 
prospects of securing an adequate return for their ontlay 0n 
the converaion from steam to electricity upon suburban 
lines. This is an interesting problem, but at present we have 
no data from British railways to help us to a decision. Our 
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electric railways are new railways, not steam lines converted 
to electricity, and we are therefore at present confined to a 
comparison of the returns of competing lines, steam against 
electricity. We know, for example, that the opening of the 
Central London Railway was immediately followed by a very 
serious drop in the number of passengers carried on the 
Metropolitan and District Railways, which bas resulted in a 
considerable lowering of fares on these lines. This, however, 
still leaves something to be desired, and we believe that the 
electrification of suburban railways will be considerably 
hastened when it can be shown that such a change will not 
only produce an improved service, but will correspondingly 
increase the revenue derived from these lines. 

In the absence of data relating to British railways we turn 
to America, and we find there an interesting illustration of 
the point with which we are now dealing. The Manhattan 
Elevated Railroad in New York has undergone the conver- 
sion from steam to electric traction, or rather, is undergoing 
this conversion, for the change is not yet complete. Even 
with the limited electrical equipment, however, the change 
in the returns is very remarkable. From the annual report 
recently issued, it appears that during the past 12 months 
there has been an increase in the number of passengers of 
about 29,000,000. The incompleteness of the change serves 
a useful purpose in the present case, as it shows that the 
increase on the electrified portions is much greater than on 
those on which the change is still incomplete. Thus op the 
east side of the line, which is electrified, there has been 
during the last quarter an increase of 25 per cent. in the 
number of passengers, while on the west side, where, in the 
words of our contemporary, the Elerfrica’ World of New 
York, “electric cars are still very much of a novelty," the 
increase is only 10 per cent. For the whole line the ratio 
of working expenses to revenue for the year has been 
reduced from 55:38 per cent. to 50°10 per cent., and it 
seems probable that this will be still further reduced when 
the whole line is being worked smoothly on the new system. 

These results are very encouraging, and we hope they will 
be carefully considered by our railway companies, especially 
those which own London suburban lines. The change is 
bound to come sooner or later, especially since the electric 
tramway has now entered the field and is proving a very 
serious competitor. There are many difliculties in the way, 
we know, but none that are insurmountable ; and the prospect 
of being able to hold their own against all competitors 
should- be a sufficient incentive to the companies to tackle 
the problem at once. 


Carborundum as a Furnace Lining.—4 new and 
interesting use has been discovered for carborundum (the silicon 
carbide: or carbon silicide made in the electric furnace by the 
Acheson process at Niagara Falls) which has already found large 
emplaygjent as a substitute for emery in all cases where a specially 
hard. abrasive is required. Being capable of preparation only in a 
powerful electric furnace, where silica and carbon are fused together 
in presence of sawdust and common salt, carborundum is highly 
refractory ; and it has been observed that a thin layer of the same 
substance applied to any other material of which furnaces are 
usually constructed, protects it fromthe heat and renders it almost 
equally refractory. Finely powdered carborundum is made 
up into a paste with water-glass, 1.6, sodium silicate, or some 
similar binding substance; and the paste is applied by means 
of a brush or otherwise to the bricks which are intended to be used 
for building a furnace, or those bricks are actually immersed in the 
viscid liquid for a certain time. If the furnace has already been 
built, the paste can be painted on to the exposed surfaces, 
giving one or more coats as may be desired. It is stated that a layer 
2 mm. thick will protect the bricks from the attack of the highest 
temperature which is ever produced by combustion methods in 
ordinary work; examination of the bricks in such a furnace (after 
it had been pulled down) having shown that they had not suffered 
tn the least. The skin of carborundum does not chip off, and is 

enough to resist mechanical injury. 


THE CASTELLI COHERER. 


SPECIAL interest attaches to the recent publication, 80 long 
delayed, of Patent Specification No. 18,105 of Sept. 1901. 
This is the specification which was originally filed by Signor 
Guglielmo Marconi in his own name, and which, closely 
following upon certain correspondence in the Saturday 
Review and in the Times between Sr. Marconi and his 
associates on the one part, and Dr. Silvanus Thompson on the 
other, was amended on July 16th, 1902 (see Offici«l Journal 
of the Patent Office, p. 961, and Erkc. Rev., July 25th, 
p. 153), ** by converting it into an application for a patent 
for an invention communicated to him from abroad by the 
Marquis Lingi (8%) Solari, of Italy." The whole sub- 
stance of this invention is practically contained in the first 
sentence of the specification, which reads as follows :— 
* Coherers made according to this invention consist of a 
drop of conducting liquid lying between two conductors." 

Probably few of the readers of this have seen the exceed- 
ingly interesting book of Captain Quintino Bonomo, of the 
Royal Italian Navy, published in Rome in the spring of 
1902, giving an account of work in wireless telegraphy 
carried out by him for the Minister of Marine between 
September 1st, 1900, and May 18th, 1901, and contained in 
an official report. Captain Bonomo begins with a brief sum- 
mary of the work done in the Italian Navy, and on p. 7 
describes the Marconi apparatus as used in the Italian 
Marine, with the filings coherer and automatic tapper, and 
the telegraphic receiver and relay. He then mentions on 
p. 8 that there exists another class of coherer which de- 
coheres of itself without need of being tapped, and which, 
therefore, can be inserted without any relay ; this system, 
he says, is known by the name of telephonic or radio- 
telephonic. He gives a narrative of the official experi- 
ments, which, with the Marconian apparatus, attained a 
maximum speed of signalling of 24 letters, or about five 
words per minute. Then on p. 11 he states how before he 
had finished his tests of the Marconi apparatus he yielded 
to the desire expressed by a certain petty officer, the 
semaphorist Castelli, to make some independent experiments 
on telephonic reception by means of a tube of his own con- 
struction. **'The result was excellent, and the tubes invented 
by Castelli with electrodes of iron or carbon with one or more 
drops of mercury, besides presenting an extreme sensitiveness 
decohered of themselves perfectly," and with greater con-. 
stancy and precision than the filings-coherera used or con- 
structed in the Royal Italian Navy. Telephonic reception 
facilitated the problem of mutual communication between the 
three stations with splendid results, so much so that it 
was possible to abandon during the manœuvres the use of 
communications by the ordinary telegraph." 

In the third part of Captain Bonomo's book, p. 57, he 
goes into detail concerning the new method of telephonic 
reception thus invented in the Italian Navy. On p. 58 he 
gives the date of the end of January, 1901, as that on which 
this system was tried “in order to test a coherer proposed 
by the semaphorist Castelli.“ The possibility of telephonic 
receiving by ordinary coherers being excluded, it would have 
been necessary to have recourse to self-decohering tubes of 
carbon powder ; but we wished first to experiment with the 
tube with carbon electrodes, having between them two drops 
of mercury separated by a short cylinder of iron, invented by 
the semaphorist Castelli.” Although this tube was roughly 
constructed, the results were excellent, and on Wednesday, 
February 20th, 1901, not only could we receive the trans- 
mission from Palmaria, but we coald clearly distinguish the 
rhythm of the oscillator at that station, in such a way as to 
be able to count the component sparks of every signal. 
From this moment, indeed, telephonic receiving was used, 
first as a control upon that with the Marconi system, and 
some time after it was completely substituted for the latter.” 

Captain Bonomo then gives a description of the Castelli 
system which had thus superseded the Marconi system, 


adding minute instructions as to the construction and adjust- 


ment of the Castelli tubes. Electrodes of iron or steel 
should be free from oxide and well polished: polishing 
much augments their sensitiveness. The hygrometric state 
of the air affects these tubes unfavourably if they are not 
sealed. The restoring action is greater and sharper the 
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more the mercury used is clean and free from amalgam, the 
cleaner the inside of the tube, and the smaller the mercury 
drops, within certain limits. The size should be between 
14 and 3 millimetres. Drops of less diameter than 
ii millimetres are insensitive; those larger than 8 milli- 
metres are less sharp of action. The distance between 
the electrodes is of the greatest importance, and it is neces- 


sary that the operator should know how to adjust it. In 
tubes containing one drop of the size named, an excellent 


preliminary adjustment is obtained as follows: The tube 


Dem 
r 


m ux 
7 7 JA. 
re ENEN CY 


— NE 
$ 
Vu STMT NANT ASAE S N 


3 Fe 


— NS 
D i Be j 
ZI ur 
LAU M Le 
ANUS SS, s 


is held in the hand inclined at 35? or 10? to the horizon, and 
the upper electrode is then displaced until the visible space 
between it and the drop is from 0:2 to 0°5 millimetre. The 
final regulation is made by listening to the telephone. Tubes 
in which the decohering is imperfect make a noise like that 
of oil frying in a distant frying-pan. In such a case it is 
sufficient to move one of the electrodes outwards about 
yo millimetre ; a set-screw or some such device is needed to 
fix the position. Often a light tap with the -finger causes 
the frying sound to disappear. Thelnternal diameter of the 
tubes should be about 3 millimetres. — 

Captain Bonomo gives pictures of six different forms 
of Castelli tubes with electrodes of carbon or iron, 
four of them having two mercury drops and two 
of them one drop only, as shown in fig. 1. He 


. also shows in fig. 2 how they are connected to the 
system. One end of the tube is joined to the elevated 
. collecting wire, and the other is put to earth : and then the 


two ends are joined to a single cell in the circuit, which 


Ww 


m«—— 


Fia. 2. 


includes a receiving telephone. He adds that the tubes 
ought to be of uniform calibre, and the flat ends of the 
electrodes perfectly square to the axis of the tube. He gives 
minute directions for cleaning them. In certain cases it 
was found advantageous to roll the drop of mercury in the 
carbon dust of an arc lamp so as to coat it with a sort of 
film. Summing up the whole of the results obtained from 
September, 1900, to May, 1901, with the Castelli tube, 
Captain Bonomo states that the telephonic method of 
reception, especially with these mercury tubes with adjustable 


electrodes, had greatly simplified the apparatus, so that 
whereas with. the old Marconi system the limit of the 
signalling range attained was about 70 kilometres, with the 
Castelli system communication could be maintained much 
more securely, up to ranges of 148 kilometres, and later to. 
200 kilometres. | 

Turning now to the new Marconi patent which has been 
communicated to me,” he says, “by the Marquis Luigi 
Solari, of Italy," we find that it describes an invention £o 
extraordinarily like the Castelli tube that it is difficult to see 
wherein the difference lies. Fig. 3 reproduces the drawing 
in the specification. It consists of “a glass tube having 
in it two plugs whose distance apart can be adjusted with 
theliquid between them. Preferably one plug is of iron 
or steel, and the other of carbon, whilst the liquid is 
mercury." The tube is to have an imternal diameter of 
4 millimetres. The globule of mercury & is “say about 
1 millimetre in diameter.” The aerial wire a is connected 
to one pole of the coherer, the other pole of which is con- 
nected to earth, E. The plug f is then adjusted till the 
globule lightly touches both plugs simultaneously, the best 


Fic. 3. 


position being that in which a very faint continuons hissing 
sound is heard in the telephone, m. The plug d is of micro- 
phone carbon, the other plug, f, is of iron; d is connected to 
one pole of a battery /, which is connected through the tele- 
phone m to the ether plug through the support at the end. 
In brief, the apparatus herein described and depicted, issimply 
a counterpart of the right or left-hand half of the particular 
Castelli tube with two globules and two carbon plugs. 
Signor Marconi claims (1) a coherer or detector for electrical 
waves consisting of a drop of conducting liquid between two 
conductors substantially as described ; (2) the combination 
of a glass tube, a carbon plug, a metal plug, a drop of mercury 
between the plugs and means for adjusting the distance 
between the plugs. 

One is constrained to admit, as regards this patent, that 
the circumstances and the sequence of events are not a 
little remarkable. . 

First, we have it on high official authority, that the Castelli 
invention was brought out in 1900, and was successfully 
proved early in 1901, Later in the same year, a junior 
executive officer in the Italian Navy claims the invention.as 
his own, and then communicates it apparently to an outside 
inventor, the employé of a commercial company, who 
straightway patents it in his own name! It is not 
very clear how Lieut. Solari came to be so oblivious of what 
had been achieved and officially noticed in his own Navy, 
that subsequently he should have brought out an apparatus 
so marvellously like that of Castelli as to be indistinguish- 
able from it. But still less clear is it wby Signor Marconi, 
having patented this invention in his own name asa novelty 
in September, 1901, should only apparently have discovered 
s July, 1902, that it was in reality the invention of Solari, 
of Italy. i 

We must leave to the dispassionate judgment of elec- 
tricians of all nationalities the question as to who is tà 
actual inventor of the Castelli or Italian Navy coherer, and 
also the question as to what amount of credit, scientific 
or inventive, as apart from commercial advantage, belongs 


to Signor Marconi in this original and beautiful Invention. 
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EXPERIMENTS ON THE APPLICATION OF 
PUPIN’S SYSTEM TO TELEPHONE 
CIRCUITS.* 


By F. DOLEZALEK AND A. EBELING. 


THE experiments herein described were carried out by the 
Siemens & Halske A.G. with the co-operation of the German 
Postal Telegraph Administration, and the resulta being so 
favourable have led the above named company to undertake the 
development of Pupin's European patents. The question to 
be determined was to what extent the great improvement, 
foreshadowed by theory as resulting from the addition of 
gelf-induction, could be obtained in actual practice. 

The main difficulty to be met in the working of long- 
distance telegraphy or telephony is the well-known detri- 
mental effect of the electrostatic capacity of the overhead 
lines or cables on the alternating or rapidly varying electric 
impulses. Accompanying the passage of the electric wave 
slong a conductor, there is a continuous conversion of 
electrokinetic into electrostatic and magnetic energy. The 
greater the. capacity of the conductor the greater is the 
intensity of the charging current resulting from this con- 
version, and consequently the greater the loss of energy 
through heating (Joule effect). To counteract this loss of 
energy, it has been necessary to increase the section of the 
conductor in correspondence with the increase in its length 
and electrostatic capacity, thereby reducing considerably the 
commercial efficiency of the longer lines. 

There is, however, a second, and much more economical 
method of obviating the detrimental action of the capacity, 
viz, by increasing very considerably the self-induction of 
the circuit, and thus drawing on the energy stored up as 
magnetic energy. The impedance thus introduced reduces 
the intensity of the charging current, and consequently the 
heat loss. In the equations, resulting from the theoretical 
treatment of the wave development, this fact is clearly shown 
by the appearance of the capacity in the numerator, and the 
self-induction in the denominator, of the fraction expressing 
the so-called attenuation factor of the oscillatory wave, so 
that to obtain the best conditions of telephonic communica- 
tion the self-induction of the line must be increased as much 
as possible. 

Naturally the increase of the inductance may be gained 
by surrounding the conductor with iron or other para- 
magnetic material, and, in fact, many such proposals have 
been put forward, and experiments made during the last few 
years; but a very simple theoretical consideration of these 
proposals, confirmed by the actual results, reveals the fact 
that the possible increase of self-induction to be gained 
thereby is far too small to compensate more than very 
slightly the detrimental effect of the capacity of the con- 


ductor. Measurements of the self-indaction and telephonic 


efficiency of cables with ironclad conductors, recently con- 
ducted by the Siemens & Halske A.G., have furnished the 
conclusion, that oniy in few cases can the requisit. amount 


' of self-induction be attained by this method. 


A hundredfold greater increase of the self-induction can, 
however, be easily reached in the manner devised by Heavi- 
side, Thompson and Papin, whereby there are intercalated at 
several places along the line, coils with high coefficients of 
gelf-induction. 

This method has the further advantage that the capacity 
of the conductor is not thereby increased, the converse of 
that which had followed the previous method. The data of 
Heaviside and Thompson fell far short of attaining an 
actual improvement in the efficiency of the line, and it was 
Pupin who first determined the position of the inductance. 
coils and their distance apart, so as to eliminate the 
deleterious action of reflection of the wave, and obtain only 
the designed effect of self-induction. Coils improperly 
intercalated introduce not only no improvement, but exactly 
the reverse, on account of their action as reflectors, clearly 
shown by the measurements described later on. 


To this fact may be ascribed the failure, or, in some cases, 


negative results, of the experiments on this subject under- 
taken before the publication of Pupin’s invention. 


* Klectrotechnische Zeitschrift, Vol. XXIII., p. 1059, 


The experiments described below give a convincing proof 
of the great technical value of Pupin’s invention, and show 
that the way is now open for a great expansion of long- 
distance telephony. They already teach us that without 
altering the size of the conductor—;i.e., at the same pro- 
portional cost —over four times the distance can be reached. 

General Theory.—1n the following lines is reproduced the 
general theory of wave transmission, first for a conductor 


. with continuously distributed self-induction, and then with 


sources of inductance distributed at intervals as first deter- 
mined by Pupin. | 

In fig. 1 let d be a telephone transmitter which sends 
through the conductor x a harmonically varying current of 
frequency n to the receiver E. Let c, L, R be the capacity, 
inductance, and resistance per unit length (kilometre) of the 
single line, and 1 the strength of the varying current at any 
point of the conductor. Ohm's law then requires that in any 
element of the conductor «dz the counter E. M. F. of self- 
induction added to the loss of E.M.F. resulting from the 
resistance is equal to the fall in potential, along the element. 


(L dit + RI) dr = — (dvidr) de. 


If the conductor also possess capacity, a decrease in 
strength of current along the line follows, which is given by 
the equation — ór/óéz = c dv/dt, and combining these equa- 
tions there results the well-known differential equation for 
wave transmission 


dl „ (1) 
Lae * R qb Toir 


This equation is valid only for a uniform line; the addi- 
tion of the transmitter and receiver, which, in actual work- 
ing, is always required, introduces conditions which the 
current function must satisfy, and which are determined by 
the electrical constants of such apparatus. 

The transmitter d excites an E. M. F. which is a function 
of the time, or e = f (t) = E t where p = 2 x n, n being 
the number of periods per second. Let the inductance, 
capacity, and resistance of the transmitter be Lo, Ro, Cy, and 
of the receiver Li, Ri, Ci. | 


Fid. 1. | 
d. X | 
323. 
S = 
 C—————— —— 


Fig. 2. 


Further, let vo] be the potentials at the terminals of tlie 


Vaj transmitter, 
"| be the potentials at the terminals of the 
vi, receiver, 


and let the potential difference of the condenser c, be Po and 
of 01 be Pi; then by treatment similar to that of the original 
equation are obtained for the two terminal conditions, 


di 
[gp m0 1 & 79 4 vo vu], sO 
(2) 


di 
bg Rp mo vh v.] 0. 


z-l — 

The symmetry of the system requires v, = — vz! and 
v= — M and similarly for every point along the line 
Vz-—V. 


The general solution of the differential equation is— 

I = (K, cos m E + K, sin m E) e.t, (3) 
where £ is put for’ — z: this solution satisfies equation 
(1) if 

ü 


— . —— 
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The three constants Ki, ka and J are to be determined from 
the limiting condition; for brevity introduce the following: 


| Eu ua Q5 ps. 

A0 = Iy + Ho à = L + Po? 

hy = G (K N + RO). TN 

hy = k C (k Al + Ri), x i 

Dg = Kk € E, | 

2 m 5 h, D 
Then kas : n K =~ 5 a : 
where | | m 
KF = (/ u mi?) sin ml 2 m (% + H) co ,,, 
k =k = 17), | | 
and equation (3) now takes the form 
. su p, eH 
T = (2 m cos nE ＋ sin mE) ® . (4) 


T 

This is the general solution of wave transmission for both 
free and constrained oscillations ; the acting E. M. F. is the 
real part of x Ci, and the current 1 the real part in equation 


4. Replacing the complex expression m by the value « and 
(3, the meanings of which are given later on, 


then — m? = — (a + i BX = ip (i. + R) 
whence, separating real and imaginary portions, 


— 0 555 

4 VL Vi 1 + RË + pr] (5) 

B= V, LV L? + R — J.] (6) 
For metallic circuits, c will be the wire to wire capacity, and 
u and L will be double the values for the single wire. 
_ Tue evaluation of the real portion of 1 in equation (4) is 
in practice extremely difficult and tedious, because of the 
impedance of both transmitter and receiver, and has hitherto 
not been effected. But for the case where the impedance of 
the transmitter is appreciable and that of the receiver may 
be neglected, the calculations have been effected by Pupin. 

If the impedance of the receiver vanishes, then— 
hi = 0 

F = — 4 m? sin m1 + 2 m % cos m7 

and 
Do EPt cos m Ë s 

— 2 m sin ml + % cos m! 
The expression 


[= 


Do 
— 2mainml + h, cos ml 


is clearly the amplitude of the current at the trausmitting 
end; writing this, therefore in the form 


Do X tae te. Sree 
PHIR VP 
ihen = De : (pt — ¢) cos m È 
TET | 
=A [e + e TP È) gin (p! — e) cosa E 
mas — e TP È ) cos (pf — 9) sin a č +i x]. 
The real part of 1 is therefore 
=A e PF sin (pl — € — ab) + e BF gin (p! — e + aè) | 


from which results the effective current at the receiving 
apparatus (the square root of the mean square for a-half 


iod), 
per e f; m ls * ö | 


A 2898 285 m l 
- Ve aT + 2 008 2 4 k. 


Denote the effective value of the current at the transmitter 
(£ =) and receiver (E = 0) by I, and le, then finally l 


or J 


J e ————— 


— 


where a and 8 are determined as above by the electrical 
constants of the conductor. 5 

The current curve is, therefore, the combination of a cosine 
curve with a catenary. 

If B and E are small, that is, a short line of low resistance 
and capacity and high inductance, then the exponential 
quantities become unity, and we obtain the equation of a 
stationary wave, the wave length being determined by the 
quantity a. The quantity a is therefore termed the wave- 
length constant, 

On a long and heavily damped line, both the latter terms 
of the equation may be neglected, and the ratio of the 


effective currents at the two termini of the line is e Ë 4) ie, 


determined by the value 3, which is, therefore, termed the 
attenuation constant and is of great importance in the 
discussion of wave transmission, From equation (6) it is 
ciourly seen that 6 decreases with increase of L, i.e., the 
1 ccived current increases with increased inductance in the 
line. If the inductance be so great that t may in comparison 
be neglected, the expression for determining g; reduces to 


R a/c — E 
J * „or for twin wire, R e 
s 5 2L 


from which the term defining the period is absent, and hence 
not only is the attenuation in this case considerably reduced, 
but also the waves of different periods are equally attenuated, 
an item of special importance in secaring the purity of trans- 
mitted speech. The calculations have up till now been 
applied to a line of continuously distributed inductance 
With separate sources of inductance, as is the case in Pupin’s 
system, and shown in fig. 2, the above equation must be 
controlled by as many limiting conditions as there are 
inductance coils, T: is not necessary here to repeat the 
correspondingly v.:: inous calculations that are entailed 
thereby; suffice it to ` r, that the treatment of these equations 
by Pupin has resulted in the important conclusion that in à 
line with inductance intercalated at definite distances, the 
attenuation constant is reduced exactly as if the inductance 
were evenly distributed, if the distance between the points 
is a fraction of the wave length of the oscillatory current 
transmitted over the conductor, 

It is the recognition of this result, which forms the pith of 
Pupin’s invention, and enables the addition of inductance 
to produce practical improvement in the transmission of 
speech along the line. | 

That Papin’s invention is also true in practice is cor- 
roborated by the results subsequently described, which were 


carried out on two actual circuits, Experiments on cables 


can naturally be carried out in the laboratory, and such 
were carried out by the Siemens & Halske A.G. on a very 
extensive scale ; it was from the resulta of these experi- 
ments that encouragement was gained to reproduce them on 
actual working circuits. | 

By the kind co-operation of the German Postal Admini- 
stration, who were convinced of the importance of such 
experiments, and evinced a lively interest therein, the Siemens 
and Halske A.G. were enabled to arrange two weighty and 
decisive experimenta, one on a cable and one on an overhead 
wire, 


(To be continued.) 


GAS ENGINE DIAGRAMS. 


By W. H. BOOTH. 


Maxy of the troubles that have been experienced in the 
course of developing the gas engine, have arisen from too 
slavish an attempt to follow upon the lines of the steam 
engine. The general form of the two machines has been 80 
similar that there has been a natural tendency to assume too 
close a parallelism of working. ee week 
Especially has this been the case with the indicator 


diagram. Every endeavour seems to have been made to pro- . 


duce diagrams from the gas engine as nearly like those of 
the steam engine as possible. 


wry 


VY 
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In the approved steam diagram the admission line is 
vertical, and the piston takes full pressure at a time when it 
can convert none of that pressure into work, the crank pin 
being upon the dead point, and there being no piston move- 
ment. During the early part of the stroke there is a dis- 
tinct period of time during which the full pressure is exerted 
on the shaft bearings, which are converted into a brake of a 
power greater than that, derived from any rotation effect, due 
to crank effort. The period may be of small duration, but it 
exists. At the same time, the steam is in contact with the 
internal surfaces of the cylinder, cooled by the exhaust steam 
of the previous stroke. If we arranged that no steam were 
admitted until the piston had moved to such a position that 
the crank-effort was greater than the bearing friction, the 
time would be shortened during which the hot steam and the 
cooled cylinder were in contact prior to the time when, by 
expansion, the steam had naturally assumed the temperature 
of the metal enclosing it. It is possible that there would be 
some slight economy in this method of working. Possibly 
the economy would be too small in amount tb be worth 
serious congideration. | | 

If, however, the same reasoning be applied to the gas 
engine, a different state of affairs must be reckoned with. 

The admission line in the gas engine isa line of explosion, 
the full force of which comes upon the crank-pin and the 
shaft bearings. At this moment the gaseous products are 


Fra. 1. 


at their maximum temperature, they are in contact with 
a water-jacketted cylinder and are losing heat all through 
the period of, practically, no movement of the crank pin. 
Now the explosion would be productive of less shock if it 
occurred behind a piston already in movement. ` The highly 
heated gaseous products of explosion would be for a con- 
siderably less time in contact with the cold cylinder, and it 
may reasonably be argued that a greater proportion of the 
heat would be converted into work through the medium of a 
fuller diagram at the most effective portion of the crank-pin’s 
path. ‘There would be considerably less shock on the whole 
engine, there would be greatly reduced braking effect and 
less wear and tear, and there would be less heat transferred 
to the jacket. Some experience recently with large gas 
engines seems to bear out these views. 

The diagram (fig. 1) herewith is from an ordinary 
Thwaite gas engine, using gas from a coke-fed blast farnace 
with early explosion. Figs. 2 and 3 are from one of Mr. 
Thwaite’s blast furnace gas engines with explosion specially 
and intentionally set with late ignition. By this means the 
action above discussed is secured, and it is claimed that there 
is a greater net result in rotative effort, and a better 
economical and thermic use made of the gas than when the 
ordinary method is followed. An infinite velocity of rotation 
would render possible a very much larger utilisation of the 
ueat in the exploded gases. The cylinder would also absorb 
un infinitely small amount of heat, and there would be no 
n2ed for a water-jacket to keep down the temperature of the 
cylinder walls to a point gufficiently low to render the working 
wb the engine possible. The heat would, in fact, be con- 
verted into work, and the efficiency of the gas engine 
enormously increased. The effect of slightly delayed 
‘Xplosion is in the same direction. There is less time for 
Lat absorption by the cylinder, and the only loss is that 
very alight: rotative effort due to pressure on the crank-pin 
at a very ineffective orank angle—an effort which, as 


explained, is more or less counteracted by the braking effect 
of the crankshaft revolving under heavy pressure. 

The early Otto'and Langen engine with the free piston, 
which shot upward in the cylinder as fast as the explosion 
of the gas could send it, was not an economically-designed 


engine in the sense of having a compression stroke. Yet it- 


was a very fair engine, and it was so good as it was entirely 
because the piston was able to move rapidly from its posi- 
tion of rest without any waiting upon a slow-moving crank- 
pin. 

It will appear in figs. 2 and 3 that the ignition of the 
compressed charge has been so contrived as to take some 
effect just as the crank is turning the dead point, but there 
is no explosion in fig. 3, and none worthy of the. name in 
fig. 2. "There is merely a slight increase of pressure. 

In fig. 3 the first portion of the firing stroke is practically 
horizontal. Pressure then rises slowly toa maximum. This 
occurs at about one-fourth the stroke, after which the 
regular expansion curve is drawn. It may appear a8 though 
the triangular area below the dotted continuation of the 
expansion curve upward has been lost to the power of the 
engine. This, however, is not the case. Some of this area 
would have been lost by the extra shaft friction above 
normal, but most of the area would have been lost by absorp- 
tion of the excessive heat of the explosion by the cold 
cylinder wall while the piston was moving slowly along the 
first fourth of its stroke. Though the triangular area 
might have appeared on the diagram, it would have been 
followed by a lower expansion curve, and the mean pressure 
of the diagram would have been less. 

In fig. 3 the heat of combustion is put in as fast as it is 
taken out, or a little faster. Wrong as this is theoretically, 
it must not be forgotten that the gas engine is absolutely 
bad as a heat engine, for it has a water-cooled cylinder. 
This prevents theory from being followed successfully 
to too great a leogth, and as we are dealing with practical 
facts, we must not allow theoretical considerations to drag 
our practice away from facts. The cooling effect of the 
water jacket is powerfully exerted on the highly-heated 


. charge during the momentary rest and slow-movement 


period of the piston, and this cooling is the greater as the 
head of temperature difference is greater. While, therefore, 
in an adiabatic cylinder too high an initial temperature 


cannot be secured, apart from the ability of the cylinder 


metal to endure, in a water-cooled cylinder there is a 
limit to useful initial temperature. By delaying combustion, 


Fia. 2. 


Fia. 3. 


the same total heat is generated in the cylinder, and if not 
too prolonged, this beat is better converted into work than 
if generated earlier, and absorbed by the water jacket. 
Fig. 8, in fact, shows that a compromise has been effected 
between the theory of the heat engine proper and the 
practical qualities of the materials of which heat engines 
are constructed, and the compromise is such that there is 
no change in the pressure exerted upon the piston when 
this is passing its dead point, and that the maximum pressure 
on the piston is of steady growth and takes effect when the 
crank is at.an effective angle. 

Hitherto a late ignition has been considered to be a fault 
in a gas engine, but this opinion has been formed either 
from the ordinary ideal of the steam engine diagram, or from 
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oversight of the conditions brought into effect by a cooled 
cylinder. 

Such a diagram as fig. 3 cannot be regularly obtained 
in practice, but fig. 2 shows the result of 17 ignition strokes, 
in none of which is there a seriously sudden accession of 
piston pressure on the dead point. 

If a greater mean pressure can be obtained with late 
ignition, the inference to be drawn is that the heat, though 
supplied at a point below the maximum temperature, is dis- 
posed of more effectively. 

Except where there is a use for the water heated in the 
jacket of a gas engine, the heat which goes into the jacket 
is all wasted. | 

To revert for a moment to the Otto and Langen free- 
piston engine, it may be remembered that the ignition of the 
charge was effected by the in-draught of an external flame 
by the rising of the piston, this being set in motion by the 
pull of the crankshaft to which the piston was for the 
moment suitably connected. When the explosion occurred, 
the piston was shot upwards as quickly as the explosive force 
could send it. Thus the explosion of the charge took almost 
instant effect upon the superincumbent atmosphere, and 
expended all its available effort simply in displacing the 
atmosphere and raising the heavy piston. 

When the upward effort of expansion and the momentum of 
the moving piston became less than sufficient to further 
displace the atmosphere, the downstroke of the piston 
commenced, and the work done by the engine was 
simply that due to the weight of the falling piston and 
to the re-occupation of space by the atmosphere, for there 
was now a partial vacuum below the piston, the cylinder 
being water-cooled and the gaseous products largely 
steam. If the piston had moved more slowly, such vacuum 
would have formed sooner and the effect would have been 
less, As it was arranged, the heat of explosion was rapidly 
converted into work, so that despite its many serious imper- 
fections, the free piston engine had a sound basis of action, 
and it is not too late to learn something from it to-day. It 
might be added that the diagrams of figs. 1 and 2 could 
probably not be obtained where the gas contained more than 
5 per cent. of hydrogen, for the presence of this gas renders 
ignition so rapid that a slow burning effect cannot well be 
secured. Figs. 1 and 2 were taken from an engine using 
gas from furnaces partially coal fed, containing probably not 
more than 3 to 4 per cent. of hydrogen. 

It is only quite recently that gas engine practice has 
attained the point where serious consideration has been given 
to the presence or absence of hydrogen—an element that 
introduces so many factors into the question of engine 
design, and even into the very principles of action of the 
internal combustion engine. Just as the rapid combustion 
of hydrogen has led to smoke when burning hydro-carbons, 
80 now it intensifies the ignition and compression difficulties 
to be surmounted in the gas engine. | 


CONDITIONS OF INTERURBAN SERVICE 
AFFECTING CAR EQUIPMENTS. 


Ms. W. B. Porter deals with this question in the October 
issue of the Street Railway Journal (N. V.), with the firm 
hand of one who knows of what he writes from lengthy and 
wide experience, and he covers so much ground, in so 
concise a fashion, that it is difficult to recapitulate the points 
mentioned in less space than that occupied by his own 
article. 

He divides interurban roads into three classes, of which 
all are well represented in America, but none adequately in 
this country. As we are on the verge of large developments 
in these directions, it is wise to lay to heart the lessons which 
our cousins have been learning for some years, in order that 
we may profit by them when the time comes. 

The first class is confined to roads built over private rights 
of way operated by heavy trains, which stop between the city 
and the country only at fixed points. 

The second class contains roads running along public 
highways and etreets in both towns and country, served 
by single cars which stop whenever passengers require. We 
have several lines of this description in England, but our 


speeds do not compare with the speeds obtaining on such 
lines in the States; and we have pointed out on several 
occasions that it is owing chiefly to the blighting influence 
of municipal boundaries that interurban routes are not 
more plentiful. 

The third class consists of those lines which run over 
private rights of way in the country and become public 
tramways in the towns, thus combining the features of the 
preceding classes. 

To us the second and third classes are of the greatest 
interest ; for, in a country where railways, as the term is 
understood here, are so much more frequent than in 
America, all roads within the first class would come within 
the jurisdiction of the existing companies. 

An interurban road can only be run to pay with high 
average speeds, and as, from the nature of the service, stops 
are frequent, the car equipment must be designed with a 
view to rapid acceleration rather than to high maximum 
speed. Averaging stops in town and country, the average 
unbroken run lies between half a mile and one mile. 

On the other hand, if it happens that the total length of 
suburban and interurban line largely exceeds the purely 
urban portion, the average run will be increased in propor- 
tion, and maximum speed considerations sbould take pre- 
cedence of rapid acceleration, unless the reluctance of our 
authorities to increase speed limits under such conditions 
should force us to take every advantage of rapid acceleration 
as the only method of decreasing the time of the round trip. 

In order to reduce the running time through the towns on 
the way, it might pay to lay tracks for the interurban cars 
only along streets which are less blocked by traffic than the 
main streets, rather than to run these cars over the urban 
lines, if there be any. 

If an interurban line is worth running at all it is 
essential that it should be constructed with double track. 
Single line with passing places both reduces the average 
speed and increases the liability to accidents. It is an expen- 
sive mistake to think that frequent loops will approximate a 
single to a double line, for the greater the number of loops 
the more the mean speed is reduced, and the more chance 
there is of drivers thinking that they will be able to steal 
another loop, and finding that they meet cars sooner and 
more suddenly than they anticipated. No regulations have 
been framed yet that will deter a certain class of driver from the 
apparent pleasure of getting a loop ahead of another man. 
The Board of Trade is fully alive to this propensity and to 
similar difficulties arising with single-line construction, and 
it behoves promoters of high speed interurban lines, whether 
of the second or third classes mentioned above, to avoid the 
heavy cost of some form of block signalling system which 
the Board of Trade will certainly insist on, by making a 
double line in the beginning. The Kinver Light Railway, 
which, being almost alone, is so often quoted, is a case m 
point. It is a single line with passing places at intervals, 
and we believe that the Board of Trade has refused the 
operating company permission to run the cars at more than 
urban tramway speeds until an approved form of automatic 
block is installed. In fact, we heard that the certificate was 
withheld altogether until this was done. 

For the reasons that curves increase consumption of 
energy and wear.on rails and rolling stock, besides reducing 
the speed, and on a single line helping towards accidents, 
they should be avoided as much as possible, A curve of 
143 ft. radius is equivalent to a rising grade of 1 per cent. 
The limit of speed on a curve, according to the author, 
should be equal to the square root of the radius of the curve, 
and this seems to work out at a safe figure for all curves. 

When surveyors have to make a choice between two routes 
on any line, it will be well for them to remember that the 
shorter route, if it involves much grade work, may be the 
cheaper to construct, but may be much more expensive to 
run, than the longer and more level route, for every 1 per cent. 
of up grade requires another 22 lbs. per ton of tractive 
effort, and acceleration is correspondingly slower; but good 
rolling country may be taken as offering the same schedule 
as a flat road, as the inclines are not severe, and good speeds 
can be made on the reverse sides. l 

We are beginning to find out in England that our motors 
have been chosen with little regard for the weight of 
the car to be propelled, and for the conditions of 
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service. "There are very few roads running on which it 
would not be possible to make a considerable saving by 


re-winding the motors for a faster or slower speed, as the case 


may be. 

For the proper determination of motor size, especially on 
long interurban routes, a preiminary study of the line is 
needed. It is necessary to know the schedule speed, length 
of round trip, weight of car, and average voltage. These 
are all obtained easily, but it is not such a simple matter to 
ascertain correctly the number and the average length in 
time of stops per round trip, from which is fixed the average 
length of run without a stop. On this figure depends the 
heating characteristic of the motor. 

Mr. Potter strongly recommends the use of four motors 
on a double-truck car. In fact, he states that, if the grades 
exceed 5 per cent. (1 in 20), or the rate of acceleration 
exceeds 1°75 miles per hour per second, or if there is snow 
to contend with, four motors are essential. 

“ Two-motor equipments may be expected to have an 
advantage in requiring less attention and maintenance, and 


a slightly higher efficiency. but other things being equal, 


four motors of the same total horse-power rating will perform 
the same schedule with the same weight of train with less 
temperature rise, or perform a faster schedule for the same 
temperature rise, since the total radiating surface of the four 
motors is greater." 

If the route and climatic conditions are such that a two- 
motor equipment will maintain the schedule satisfactorily, 
it will be found the cheaper equipment ; but, even then, it 
may be that the units required are so large that they cannot 
be crowded into the allotted space, and four motors have to 
be used. 

Wherever four-motor equipments have been tried in 
England they have been given no chance against two 
motore, because they have been made too large, and the 
current consumption has frightened people. It is natural 
to expect a slight increase in the consumption of energy 
over two motors even when the four motors have been 
Chosen properly, but the advantages gained on a heavy road 
will be found to outweigh all the disadvantages. 

Interurban service combines very short runs between 
stops in towns, and long runs in between; and, as one 
motor cannot run at its maximum efficiency under both 
conditions, à compromise has to be made, and motors are 
made, like boots, in so many sizes that no difficulty need be 
experienced in getting ‘one to fit the conditions sufficiently 
nearly, 

We have had no occasion to collect currents much over 
150 amperes by a trolley wheel, but in the States the trolley 
has been found capable of collecting 200 amperes at 60 
miles per hour, 400 amperes at 30 miles per hour, and as 
much as 800 amperes at 10 miles per hour. 

The fact that it sticks to the wire at such speeds is suffi- 
ciently surprising. Trolley wheels for such service run to 
6 in. or 7 in. in diameter, whereas we are content with a wheel 
of about 4 in. diameter. 

With speeds up to 60 miles per hour and currents up to 
800 amperes the unevenness caused by the ordinary trolley 
wire ear would induce destructive hammering and arcing, 
80 we do not wonder that the figure-eight section trolley wire 
was evolved, and is now used very largely in America, as it 
gives an absolutely smooth-running surface. 


CORRESPONDENCE. 


Tramear Brakes. 


Mr. Boot sums up well, in the last paragraph of his letter, 
the idea we should have before us in training a motorman. 
“Human nature is sure to do the thing which it is most 
accustomed to in an emergency.” Referring to some 
previous remarks of mine, another correspondent mentioned 
“instinct.” But I did not use the word instinct. Instinct 
we have obtained during the process of our evolution by 
natural selection. But as tramcar driving did not in any way 
affect natural selection, instinct does not cause us to do the 
right thing in the case of a tramcar emergency. 


We have, therefore, to allow habit to make us do what 
instinct would make us do in less artificial surroundings, 
namely, the right thing. The advantage of teaching drivers 
the exact working of a car is a doubtful one. It may 
occasionally be possible for a man who either is naturally a 
mechanic, or else has been trained as such, to save the loss 
of a journey by small repairs to his car. But a man of this 


stamp is not likely to be obtained at the wage usually paid 


toa motorman. On the other hand, a man who has no 
natural mechanical skill, and only the short training in 
mechanics that it would be possible to give a motorman, 
would be more likely to do harm than good if he started to 
tamper with a car. 1 

If the motormen have been thoroughly trained to use 


their brakes and controllers properly, the repair department 


should be able to send the cars out in such condition that it 
is not a common occurrence for a car to be brought in during 
the day. 

The motormen and the repair department should have 
entire confidence in each other. 

The motormen should be able to feel that the cars are 
only sent out in reliable working order, and the repair 
hands should be able to feel that the cars are not unfairly 
handled on the road. | 

À great disadvantage of allowing motormen to do any- 
thing to the cars, is that blame for a fault cannot be placed 
on any one individual. 

We have recently started a system for overhauling cars 
here which is, no doubt, used more or less in many other 
places. It has made a marked difference in the cars brought 
in for repairs during running hours. 

All cars that have been in service during the day are over- 
hauled each night. Controllers, brakes, trolley heads, sand 
gear, lamps and bells, are inspected every night. Other 
portions get inspected in turn at what are coneidered the 
necessary intervals. Each man has the same portion of a 
car to inspect each night, during the fortnigbt he i8 on 
night shift, so that the condition of the portion of the 
equipment allotted to him shows the result of his work 
at the end of his fortnight. The men are a good lot and 
well up in their work, and this system seems to give them 
more interest in their work. i 

For instance, in the last two months there bas been only 
one case of a controller requiring attention during the day. 

A motorman can be taught to handle his controller witb- 
out having to move a car. He can either be taken on to a 
car in the shed and the current cut off at the canopy 
switch, or a few controllers can be fitted up for teaching 
purposes. The barrel and mechanism of these controllers 
should be exactly similar to those on the cars. The contacts, 
however, need not be so heavy. These could be connected 
to a row of lamps down the front of the case, one for each 
notch, so that the instructor could see how the learner was 
using his controller. Several men could be taught at once. 
They would be kept on for a time putting on current notch 
by notch, and then cutting off. As they kept doing this the 


instructor would keep glancing along at the lamps, and. 


could pick up any man who stopped between the notches or 
did not stop long enough on them. Various exercises could 
then be given them, and no man would be passed on to 
handle a live controller until he had shown that he would 
treat it properly. A man who handles a controller for the 
first time on a car in service is bound to give the repair 
department some work to do in overhauling it. 

I think a little training of this kind would be more useful 
for motormen than cleaning or repairing. 

H. B. Phillimore. 
Corporation Electricity Works, 
Southend-on-Sea, 
December 8th, 1902. 


New Single-Phase Alternate Current Motor. 


In my letter dated October 28th I gave you to understand 
that I would shortly be in a position to publish some results 
of tests on the latest, and I now think final, type of my new 
single-phase alternate current motor. I am to-day in a 
position to redeem at least part of that promise. The motor 
under test was designed to give 3 B.H.P. at about 1,500 


974. THE ELECTRICAL REVIEW. [Vol 61. Ne. 1,907, Doc 12,002 


revolutions per minute when supplied with single-phase cur- 
rent at 110 volts and 50 cycles. In order to allow of a 
correct appreciation of its performance. I may add that the 
diameter of the revolving portion is 8% in. and its width 
34 in. measured over laminations. These dimensions will, 
I think, be found to closely correspond to those of a good 
cia single-phase motor of the same power and 
speed. | 

The starting torque and the possibility of varying the 
speed were more particularly investigated, the conditions 
under normal load having been previously tested on an older 
type and found satisfactory. 

It was possible to run the motor at no load at any speed 
from zero up to just over 2,000 revolutions per minute, and 
I have no doubt that by suitably choosing the proportions a 
still wider range can be obtained. The motor can be very 
easily and almost instantaneously reversed. When loaded 
the speed can also be adjusted. 

No wattmeter readings were taken, as I could not get a 
suitable instrument in time; the power factor, however, 
seemed to be exceptionally good, as estimated by the amount 
of current taken by the direct-current motor driving the 
alternator, and from previous tests I have no doubt that it 
will be found to be equal to unity, at any rate for all loads at 
normal speed. Not a single feature in the least objection- 
able has so far been discovered. The appended table 
Shows the value of the starting torque as measured on the 
circumference of a pulley 8 in. in diameter. In order to 
avoid possible errors due to spring balances, the motor was 
made to lift dead weights. The figures in the column 
headed H. r. at starting have been obtained by assuming 
the torque measured to be exerted at the normal speed of 
1,500 revolutions per minute. The normal ranning\torque 
on the circumference of an 8 in. pulley for 3 B. H. p. at 1,500 
revolutions is = 31°6 lbs. 


Volts. Amperes. | Win Du | starting. | | Cycles. 
| ——U— —— — — 
110 29 36 3:42 51 
105 54 | 59 5:6 | 50 
110 99 114 10:8 52 


It will be seen that 114 lbs. pull is by no means the limit, 
since the torque is still sensibly proportional to the current. 
I may add that the starting arrangements are of the simplest 
description and absorb no power, when only normal torque is 
required, an ordinary two-pole or single-pole switch is all 
that is necessary. | 

Val. A. Fynn. 


[The results set forth by Mr. Fynn are exceedingly in- 
teresting, and appear to give promise of a great step forward ; 
it is unnecessary to emphasise the enormous importance to 
the whole industry of the introduction of 4 variable speed 
single - phase motor with large starting torque and high 
power factor.—Ens. ELEC. Rkv.] 


A Remarkable Lightning Conductor“ Earth.“ 


A few weeks ago I was asked to examine the lightnin 
conductor of a church, the earth connection of which I had 
previously tested for resistance, and found it to be over 
2,000 ohms. 

On excavating I met with a connection (or rather discon- 
nection) of a kind which I have never before seen, and 
therefore had the accompanying photograph taken. 

The conductor, with its “earth,” was erected in 1880, and 
the latter had not been disturbed in the meantime. 

As will be seen from the photograph, the copper rope had 
been lead into a small circular chamber. This earth 
chamber," which was perfectly dry, and situated about 6 ft. 
from the tower, measured 2 ft. 8 in. in diameter, and 3 ft. in 
depth; it was built of oddments of Bath stone (not cemented 
together), and left hollow, and was covered with wood, 
which by now had become thoroughly rotten and hidden by 

Tass. 
The copper rope was composed of seven strands, each of 


7118 from the tower to the ground level. From the ground 


level to the hole it was reduced to five strands, and conveyed 


in an earthenware pipe through a hole in the top of the 
chamber, where it was fixed witha brass saddle. From this 
support the strands were spread out separately, and in‘ such 
a manner. as to suggest that at one time the! chamber con- 
tained water, although the pipe containing the rope was not 
used for drainage purposes. 1 

On reference to the photograph, it will be noticed that there 
are more than five strands spread out in the chamber. This 
is accounted for by an additional short length. being twisted 


a A REMARKABLE “ EARTH.” CONNECTION. 


in with the others, as though to inorease ‘the number of 
points. 

Eight inches below the bottom of the chamber—which 
was not lined with stones—I came upon a piece of wood, 
which, on being tapped with a spade, gave a hollow sound. 
This, I was informed, was probably the lid of a coffin, 

‘+ If this were so, it is difficult to understand how water 
could ever have been stored in the chamber ; yet there can 
be no other explanation for so extraordinary an earth con- 
nection. % 
E. G. Tillyer, A. M. I. B. E. 


Edinburgh Electricity Works. 

I notice in the EnLEcrRICAL Review of December 5th an 
article on the Manchester electricity undertaking. This 
refers to some of the Edinburgh figures, and states that the 
price for public lighting has been increased, tut this is not 
the case. The price has for the last two years been £13 
per lamp per annum, iucluding all coste. 

Frank A. Newington, 
; Resident Electrical Enginesr. 
Edinburgh, December 9th, 1902. | 


Single-Phase Electric Railways. 


We think it possible that the remarks which Mr. Swin- 
burne made on the subject of electric railways, in the able 
address which he delivered before the Institution of Electrical 
Engineers last Thursday, may tend to cause some iniscon- 
ception in the minds of those members of the profession who 
had the good fortune to be present, for which reason we 
venture to address you on the subject. ts 

. Mr. Swinburne, ia referring to this question, very properly 
pointed out,:on the one hand, the particular suitability of 
single-phase alternating currents for working long railways, 
and, on the other hand, the difficulty of obtaining a variab 
speed by the direct employment of single-phase mofors. To 
overcome this difficulty, he proposed the use of speed-reducing 
gear on the Cataract system. This, we believe, is well known 


to mechanical engineers, and has been tried for motor cam 


and other purposes, but without — It. 10 F. mre 
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that the quest of a satisfactory mechanical speed-reducing 
gear has for many years engaged the minds of a large 
number of mechanical engineers, not only for motor cars, 
but for transmission gearing for other machines, and if that 
quest has not resulted in the employment, even for small 
powers, of the Cataract system, with its cylinders, pistons, 
stuffing boxes, valves, ecoentrics, connecting rods, bearings, 
&c., it would appear that there is even less hope for it in the 
case of such large powers as are used for electric railways. 

It occurred to us as strange that the President did not 
direct the attention of the electrical profession to the work 
hitherto done by Ward Leonard and others in providing means 
of varying the speed elerfrically, and to the possibility of 
still further improvements in this direction. But it is to 
be remembered that the President particularly stated at the 
opening of his address that it was his intention to prophesy 
not what ought to be done, but what ought not to be done. 


Geipel & Lange. 
Westminster, December 9th, 1902. 


PHYSICAL SOCIETY. 


AT a meeting held on November 14th (Prof. S. P. Thompson, 
President, in the chair), a paper on The Theory of the Aluminium 
Anode,” by W. W. TAYLOR aud J. K. H. ING iis, was read by Mr. 
Ixcuis. Aluminium is very slowly acted upon by dilute sulphuric 
acid, even at moderately high temperatures. With dilute bydro- 
chloric acid the action is violent, and it is found that if a little 
hydrochloric acid or soluble chloride be edded to dilute sulphuric 
acid, the action is as violent as with bydrochloric acid of the same 
concentration. It has long been known that, when an aluminium 
electrode is employed as anode in a solution of a sulpbate or sul- 
phuric acid, there is a very great resistance offered to the current, 
and that this resistance is due to a film which separates the elec- 
trode from the solution. If the aluminium is the cathode, or if 
otber acids are substituted for sulpburic acid, this great resistance 
does not exist. It seems probable that the two phenomena are 
related, and that the film is also the cause of the slow action of 
sulphuric acid on aluminium. The influence of potassium chloride, 
bromide, nitrate, acetate, chlorate, and thiocyanate in various con- 
centrations iwas investigated, and the authors conclude that the 
presence of certain ions enables a large current to pass through the 
cell. The reason seems to be that the film of aluminium hydroxide 
with which the anode is covered is permeable to certain ions, but 
impermeable to others. The anomalous behaviour in sulphuric acid 
would then be due to the impermeability of the film to the 80,” 
ione, and also to the Al“ ions. This explanation is in accord with 
the fact that reversal of the potential difference acting upon the 
cell immediately cauees a current to pass, the film being permeable 
to H- ions. The theory is confirmed by a series of experiments, in 
which the peculiarities of the aluminium anode are reproduced by 
means of a platinum anode coated with a film of aluminium 
hydroxide. 

Dr. LzurzELDT said that the lines of explanation were probably 
correct. 

The CHAIRMAN called attention to one of the experimenta de- 
tcribed in the, paper, in which a potential difference of 50 volts 
applied to a cell with a membrane of aluminium hydroxide 


between the electrodes produced a current of 0:07 ampere, and 


asked what the current would bave been if the voltage bad been 
reversed. - 

Mr. CAMPBELL said that if an alternating E.M.F. of small magni- 
tude was applied to the electrodes of a cell consisting of two 
aluminium plates immersed in strong sulphuric acid, tbe electro- 
static capacity of the cell was large, but if the E.M.F. was increased, 
the capacity fell considerably, and then did not recover on reducing 
the applied E.M.F. till the cel] had been aliowed to rest for some 
considerable time. He asked for an explanation of this phe- 
nomenon. 

Prof. AYgTON asked the authors whether the rectifying power of 
an aluminium anode was a question of resistance or of back E.M.F. 
He said that if an aluminium anode and a lead cathode wete placed 
in a solution of Rocbelle salt, and an E.M.F. applied for about an 
hour, it was then impossible to send a current through the cell even 
by increasing the E. M. F. to 120 volts. If such a cell were used as a 
rectifier, a black deposit was formed on the aluminium plate, which 
remained constant in weight. If a direct current was sent through 
the cell, à white deposit was formed, and the aluminium plate lost 
in weight. | 

Mr. IsGris, in reply to the Chairman, said tbat, in tbe particular 
experiment referred to, a reversal of the E.M.F. would have given 
a current of about 30 amperes. In the experiment mentioned by 
Mr. Campbell, the explanation might be that when tbe E.M.F. was 
large, the ions could permeate into the interstices of the film, and 
produce an .effect corresponding to a diminution of electrostatic 
capacity. He thought that the power of an aluminium anode as a 
rectifier was due to increased resistance, and not to back E.M.F. 

A paper on A Determination of the Ratio of the Specific: Heats at 
Constant Pressure and at Constant Volume for Air and Steam,” was 
readiby Mr. Mackowzs. The method employed in this paper is 


similar to that used by Lummer and Pringsheim, and consists in 
allowing the x ender 3 to expand adiabatically, and 
measuring the lowering of temperature caused by such expansion. 
The sathor's value for the ratio of the two specific heats in the case 
of air is 1:401. The results for steam, deduced from two series 
of experimenta, were 1:307 avd 1:301.. 

Prof. CaLLENDAR congratulated the author upon the good agree- 
ment of the results of a difficult experiment. 

On November 28th (Prof. S. P. Thompson azain in the chair), 
Prof. PERRY read a paper on “ 4 Slide-Rule for Powers of Numbers.” 
In 1895 Prof. Perry made slides to assist in computing m”, where m 
and n are any numbers; he has recently found that the metbod is 
very convenient and sufficiently accurate for gas and steam-engine 
work. In the rule exhibited, the D line is replaced by a scale euch 
that the distance from the mark 10 to the mark m representa log 
(log m) to the same scale of measurement as that to which the dis- 
tance from 1 to 4 on the C scale represents log n. The values of 
m range from 2 to 1,000, and those of n from 1 to 10 or from 1 to 
1 used backwards. The author showed bow, with one opera- 


a 1 
tion, the rule could be used to find the value of m", m”, and the 


logarithm of any number to any base. If the answer on scale D is 
less than 2 or greater than 1,000, or if the exponent n js negative, 
indirect methods involving two operations are necessary. The 
use of the log log scale was described by Roget in 1814. 

Mr. Harrison called attention to a further addition the intro- 
duction of a log (—1og) scale, which increased the range of the 
instrument by making it possible to deal with numbers from a 
small fraction upwards, with the exception of an unavoidable gap 
near unity. It also made it possible to directly evaluate a quantity 


like a. The proportionate accuracy was exactly that which was 
justified in dealing with experimental numbers liable to a per- 
centage error. 

Prof. Everett taid that the slide-rule exhibited by Prof. Perry 
would be useful for people conetantly engaged in raising numbers 
to strange indices. 

Mr. Boys remarked that the device employed by the author for 
dealing with powers of numbers was perfectly well known, and the 
log log scale was usually referred to as the P line. He admitted 
that the P line was not so much used as it should be, and hoped 


that the paper would serve a good purpose in drawing attention to 


it. He thought, however, that in working with gas and steam 
engines Lanchester’s rule was eminently suitable for dealing with 
cases in which numbers had to be raised to fractional indices. Ho 
dieagreed with Prof. Perry in his assertion that the ordinary D line 
was less used than the others. . 

Prof. GREENHILL thought it would be better to preserve the D 
line, and replace the C line by the log log scale. 

Mr. CooPER supported Mr. Boys and Prof. Greenhill with refer- 
ence to the D line, and said he thought it ought not to be abolished. 

The CHAIRMAN said an exponential rule was a very useful thing 
in dealing with some of the calculations connected with alter- 
nating currents. 

Prof. H. L. CaALLENDaR exhibited a “ Lecture Experiment for the 
Determination of the Mechanical Equivalent of Heat.” The experi- 
ment was carried out with a modified form of the apparatus 
exhibited and described by Prof. Callendar at the meeting of the 
Physical Society beld on June 20th, 1902. The value of J deduced 


. from the experiment was 4°22 joules per calorie. 


The CHAIRMAN expressed his interest in the 7 dades and thc 
experiment, and taid that a few years ago he would have been sur- 
prised at the possibility of determining J in 10 minutes. He 
thought, however, it was more surprising that it was possible to 
determine in front of an audience temperatures to within ,2,,° C. 
This had been rendered possible by the introduction of the platinum 
theimometer, and he felt that Prof. Callendar had had a large share 
in bringing that instrument to its present state of perfection. 
The Society then adjourned until December 12th, 1902. 


THE USE. OF SPECIFICATION FORMS IN 
DESIGNING DYNAMO MACHINERY, AND 
THE DESIGN OF A ROTARY CONVERTER. 


Bv H. M. HOBART. 


(Concluded from page 930.) 


THE next four sheets, 17, 18, 19 and 20, are devoted to 
losses and heating in armature, commutator, collecting rings 
and field spools respectively, and they are arranged in a 
uniform manner, the calculation of the losses occupying the 
upper half of each sheet, and the lower half containing the 
corresponding heating calculations. ‘I'hese four sheets give 
all the data required for making the efficiency calculations on 
sheet 21, wherein are set forth, in clear groupings, the 
variable and the constant lost es, this arrangement facilitating 
efficiency calculations for different loads. 

Calculations for the binding bands, and relating in general 
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l: centrifugal forces, are arranged on sheet constants, and for losses and heating, and perhaps also 22 
2 


with reference to the peripheral centrifugal stresses. The 


quu a list of the materials entering into the much discussed subject of sparking often calls for com. 


construction of the various parts, and the following two parison of many machines, and for this purpose a report, 
sheets, 24 and 25, give data relating to weights and SN made up exclusively of the calculations on sheet 11 for a 
These are, for the illustrative example, only partly filled out. number of machines, is extremely instructive and valuable, 

The series concludes with three sheets, 26, 27 and 28, con- The responsible designer can hardly ever personally make 
taining some of the curves employed in the calculations, the calculations, but by the use of pus catia, he can 
thus effecting a saving of time, and a definiteness as to the quickly scan the design, and detect deviations from his 
underlying assumptions, not otherwise readily obtained. 


instructions, ‘This alone amply. justifies the entering up in 
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Ourreat in series diverter rheostat a [\Z[ 1. I 
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55 em * Da 2 — the printed specification form of almost every step in i e 
Corresponding number of houra run felled... | — | | calculation, as the assistants, finding it far quicker to follow 
x ae ee E 


along from item to item on the specification itself, refrain 
from making calculations on separate sheets of paper, and 
when modifying their calculations as the study of the new 


It will be objected that this arrangement of sheets machine proceeds, are much less likely to commit one m 
involves much repetition, and this is certainly the case, as it after another, as so often happens by other metho- 
has been so planned that the calculations on each sheet Unfortunately, also, the exigencies of the work often require 
shall be fairly independent and self-contained. For it very assigning important designing work to inexperienced sts 
frequently occurs that the special subject of, say, commu- and in such cases facility in designing is far more 10 
tators, comes up for consideration. This would de 1 5 acquired than by any other method known to the writer. 
sheet 7 for mechanical dimensions, 11 and 18 for spar 


ing The presence of the complete set of sheets by no means 


8 rr " 
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necessitates calculating every constant, and this would 
rarely be done, even for final designs; but fairly complete 
calculations are very desirable, as they often disclose 
unsuspected difficulties and objections which are otherwise 
discovered too late. And after all, if a machine is worth 
being built, it would seem to be short-sighted policy to refrain 
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excilahon se nel adjusted for menmam current 


Anwatchn—dAean length of turn of arm. winding (ca) UE 
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Revolutions per minute = n 
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ere diameter x armature eogib (in ej. dme) ... | 22? 
Total strain on armatora binding bands (kga) (per side) | 1740 | 
Material of the bipiing banda see n "nb -—- 
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Number of wires band ace 
= Number of bands over the coro 20 m PN 
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Contra ron —Cxrrz D. Poca at Pri Hur. 
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| TA TRI eese Sasi erator e erased et bester T y idis e 
i the calcula -t one side of the middle Cuei over core, together with the frichon of the 

al porhona ef the windmo agauta! Du rules of the alol, , the tohii arrangement 
cl . n do a factor of i 19. 


from expending an additional couple of sovereigns, which 
represents the outside value of the time of the average 
assistant in working through the specification as a perma- 
nent record of the completed machine. In the preparation 
of a set of working drawings for a dynamo or motor, the 
time of two or three draughtsmen for a couple of weeks or 
more and a good deal of the time of an engineer for an 
equal period, is required, but it has generally been con- 
sidered that the electrical and magnetic calculations are not 
of a nature to justify more work than that represented by a 
few sheets of more or less superficial calculations, and the 
data of these calculations, of which any permanent record 
is made, are still more meagre. A great part of the work of 
most designing offices consists in ascertaining what a given 
machine will do if reproduced without change to meet 


slightly different conditions, or to ascertain the meat 
desirable modification to make in the design for meeting 
these special conditions. "This work is greatly facilitated 
when one has on file complete specifications; one merely 
runs throngh the calculation in a parallel column. Very 
many firms, however, in such a case, either have to make a 


Smzer XXIII. 
‘Ma reriac. | A B | 0 D 
ARMaTPURE,— Core is € ies Ze "TEE a E pow 
— Bde — T d TM Er wee Cast rror » 
d IC —— — , VIT 
Cordectem . ET 7 = ee Y (Copt M" 
Wedgeorstrip — -- : . | Abr 
Insulation on conductor ve vee see e | arn fbr 7 
Slot insulation oe ET ne | Paper NT) 
liuding bends on the core... des nee wee Phos, bronze 
Hinding bands over the «nd connections vis lr 
CommiTaToR. “egmens — ... A ses — ‘0 
Cennections to tbe winding vis 885 - sss uM 
Spider and clamp rings ] sis "E m 
Insulation between mentis. B i Ave D. a 
lusulstion ou epider aud clamp rin m és Nivea — _ 
COLLECI OE. Rings... pe T "TT es] Cas won ae 
C'onpecticns to ovllector rip 85 kes T C BEER Gace - B 
JJ 8 
Spider vee 725 sis "s ves — 
Insulato: between Tings Vas n 2 T 4G ae 
Inculation to tbe spider -- xt "E e JM va E MEX 
CCC SEU" ECT Y MEER NR 
= Tin ee a vb vd i id 
Magnet yoke ... ese "m — s | Cast ron 1 


valid p es E 
Inevlation of the egries condactor g ^ 
Inenſation of tho shunt conductor ves s 


lnxulation between the lasers of the erica winding a 311-5] 


TT. ee | Omm [|_| 
Bruabes for collector rings... - M! ese \Copper go 8 
Brasb bolders - NT I I m vee | Gun meld b d 
Brush bolder ohen. e) e wee | GUR atl 2 

FF 


© Jf the rotary cunperter is run from a cra! fed. by generators with much vequalily ia angular 
velvctty por retclutwn, wrought won pole shoes should be substituted. 


Suxse XXIV. 


WziGgTS 07 rar Esrscrive Marxaiacs. D 


(Kilogramm) 


Arwatore laminations 0.108 | f č | 
Armavare opper 5 zL J | 
A men: . s. vw Bae See 
Mica insulation in the commutator C 
Collector ring metal (sepger, brea iron VN 
Collector ring mica Bebe 5 
Magnet corem — aa MECIE 
Pole sheen _.. E 
Yoke ~f so Jf — 
() Sbunt copper on magnet à ee MOR 1 po 4 
Series copper on magnet spools -n e e ed — TT 
— Total effective material (excl. mice and otber ipsulations Ei | ee eee 
Effective material pet kilowatt "A "TENES EE 
FF 
PRCIPIC Coats OF THE EFFECTIVE HATZaIAIX. BE 
eao pa Vigne 33 
— coppe 6 
Spool copper cw 
ther laminations... 2s. 0. ss 1 
Wronght-iron eee . | 4 ĩð 
Mica Se ane MEME ö cM NC |, 
F 
Ofal Cost oF ErrücTIVB ITA. [EIL 
— FF 
Armature copper __ is — ET oe — | 1049| J ] 
Comutator oopper m | 8800] — | — 
Collector ring metal S 
Armatare laminations ej | | |] 
— ... e an ee NE ae 
Wronght-iron (Magnet cores. wf 490] | | 
Mica J MPH ae ve ee EXEC UFERE) a 
Total cflecuve material. (Shilinpe) .. : . , 908] | | 
Effective material per kilowatt. (Sui )) 91 | | | 
Pari. Eer marr or 1m TOTAL WrioRT, axt Cost E 
FOR MATERIALA. 
Weight of effec, materias in per owni of the total weight; | | |] 
Cost of effective materials in percent. of the totel oos e| | | | 
Prelimingry estimate of the total weight .. — ..  .. REN NS M 
Preliminary estimate of the total coste for materials... 9 :.. 
Total weight por kilowatt... este u — — 
Total cost for waterials per kilowatt — 1 2. 
es ae QE 


mental estimate from lack of the necessary time or staff for 
figuring out the constants of their standard machine, or, 
even when they have the time, the labour and inconvenience 
is far greater than when a complete file of calculations is 
l F 
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available for all the designs they have made. Then, again, 
in working out lines of machines, calculations arranged in 
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very valuable for reference. In designing a new machine, 
one generally works it along roughly in the first column 
until enough undesirable features have appeared to show the 
way clearly to a better design. This is begun in the adjoin- 
ing column, and gradually a correct design is evolved. It 
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parallel columns lead to much more satisfactory resulta, and to manufacturers, to consulting and designing engineers, and 
such tabulated arrangements for numbers of machines are to technical institutions, 
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LEGAL. 


SaNDOWN Qas AND COKE Co. v. Ista or WiaHT ELECTRIC 
LIGHT AND PowEs Co. 


A DECISION of considerable importance to electric and other com- 
panies was given by Judge Percy Gye at a recont sitting of the 
Isle of Wight County Court. The Sandown Gas and Coke Co. sued 
the Isle of Wight Electric Light and Power Co., who are the sole 
promoters of electrical works for public lighting in the island, for 
£22 odd, the price of 110,000 cubic feet of gas, estimated to have 
escaped from the gas company’s main through a service pipe having 
been fractured, it was alleged, by a pickaxe used by one of the 
defendant company’s workmen when excavating the road at San- 
down for cable-laying. The gas company's complaint was that no 
notice was piven to them of the damage having been done to the 
pipe, with the result that they did not discover the leakage until 
six months after the electric cable had been laid, hence the great 
loss of gas.. The electric company admitted havirg paid for the 
damaged pipe, as they were in the habit of paying all small claims 
of that sort to avoid bother and friction, but they repudiated 
liability for loss of gas, submitting that they had discharged their 
legal obligation by giving due notice of their intention to break up 
the road and thus affording the gas company the opportunity of 
exercising their powers of superintending the works to see that no 
damaged pipe was allowed to remain. Contributory negligence in 
failing to exercise those powers, it was submitted, precluded the 
gas company from recovering for loss of gas; but his Honour said 
he could not accept that view. He had, he said, come to the con- 
clusion, though not without some doubt, that the Electric Light 
Co. were responsible for the damage and lose, and he therefore gave 
judgment for plaintiff for £15 and costs. The defendant company's 
solicitor said that as far as they knew, the case was unique, and as the 
decision was a serious one for them and other companies, he asked 
leave to appeal. His Honour said he would consider any point 
submitted in writing, 


SALES Co. v. County oF LONDON AND Bruse Co. 


Tae Sales Co. of Wilson Street, E.C., claimed £20 damages from 
the defendants for failing to supply electric light within time 
arranged by contract. Plaintiffs had in consequence to introduce 
gas lighting, for the cost of which they now claimed. Defendants 
pleaded that it took a long time to obtain the necessary permission 
from the Shoreditch Borough Council, but Judge Lumley Smith, at 
the City of London Court, found that there had been unreasonable 
delay, and awarded plaintiffs 10 gdineas with coste, refusing leave 
to appeal. 


Rivan CONSULTANTS IN COURT. 


Ws are indebted to the City Press for a report of the following 
mostjnteresting litigation between two firms of consulting elec- 
trical engineers. The action was heard in the Lord Mayor's Court 
on December 5th, before Mr. Bosanquet, K.C., Common Serjeant, 
and a Jury :—Messrs. Harrap, Hewitt & Duffield, consulting 
engineers, 5, Budge Row, sued Messrs. Stevens & Barker, electrical 
engineers, Maidstone, for £50, which, it was said, the defendants 
had agreed to pay in consideration of the plaintiffs refraining from 
competing with the defendants in obtaining the post of consulting 
engineers to the Maidstone Corporation. The plaintiffs did refrain 
from such competition, and the defendants obtained the position. 
The defendants denied making such an agreement, and said that, if 
made, it was an illegal contract,and against public policy. Mr. 
Blackwell (instructed by Mr. Bulbeck) was counsel for the plaintiffs, 
and Mr. Lewis Thomas (instructed by Mr. Paterson) for the 
defendants. Mr. George Thomas Harrap, member of the plaintiff 
firm, said that in April there was a project on foot by the 
Maidstone Corporation for an installation of electric light. An 
interview took ‘place with Mr. Stevens, of the defendant 
firm, who said he thought that their firm had every prospect 
of securing the appointment of consulting engineers to 
the Maidstone Corporation. It was said that the engineer's 
scheme then under consideration would not be proceeded with; 
that they had a number of friends upon the Council; and that 
if the plaintiffs stood out they (defendants) would secure the posi- 
tion. He (witness) said they were not anxious about it, and, as 
they had a great deal of work on hand, they would be pleased to 
agaist the defendants. Mr. Stevens then stated that they would 
give the plaintiffs a retaining fee of £50. The defendants were to 
be at liberty to say that the plaintiffs had withdrawn their name, 
and they (plaintiffs) were to be allowed to say that they were 
assisting in the matter. The defendant firm obtained the position, 
and carried out the scheme. Plaintiffs did not press for payment of 
the £50 at once. Other works in which they were acting as con- 
sulting engineers were in progress, and the defendants were 
Carrying out the work. Upon their eventually asking for payment, 
Mr. Stevens first said that they had not received any money from the 
Corporation, and ultimately refused to pay. The defendant, Mr 
William Arthur Stevens, said he never asked the plaintiffs to 
refrain from competition. Their firm were asked to submit x 
scheme, and there was no question of competition. The scheme 
submitted by the firm was adopted by the Council, and had been 
carried out. He never promised payment of £50 to the plaintiffs. 
He called upon the plaintiffs in regard to other work at the time 
the Maidstone Corporation gave their decision with regard to the 
electric lighting scheme. He told the plaintiffs of this, and sug- 


gested that, if they required their (plaintiffs help, which was 
probable, they would give them a retaining fee of £50. Their 
assistance, however, had not been requited. The jury found a 
verdict for the plaintiffs. 


BrpEFoRD U.D.C. v. BIDEFORD AND WESTWARD HO AND 
APPLEDORE RAILWAY Co. 


Mr JusricE Swinren Eapy, in the Chancery Division on Wednes- 
day, heard a summons by defendants asking that the action might 
be stayed on the ground that the matter in dispute must be settled 
by a referee appointed by the Board of Trade. The British Electric 
Traction Co, who were carrying on the works for the company, had 
been joined as defendants. The plaintiffs’ action was for a de- 
claration that the railway company was not authorised by Act of 
1896 to lay down a double line of railways along the Quay at Bide- 
ford, and for an injunction restraining the railway company from 
constructing a double line, and from permitting it to remain on the 
Quay, and from trespassing on the roadway, which was vested in or 
under the control of the plaintiffs His Lordship, after hearing 
argumenta, ordered that the case should proceed in order to deter- 
mine whether the plaintiffa were bound to give their consent to the 
construction of the double line, or were entitled to object to it by 
reason of their interest as owners of premises abutting on the foot- 
path, and to determine the defendants’ liability, if any, for damage 
sustained by the plaintiffs for wrongful acts committed by the 
defendants. | 


— 


RIVER PLATH ErLkcTRIC AND Traction Co, Grp. 


In the Chancery Division of the High Court of Justice on Tuesday 
last, Mr. Justice Byrne, in this case, heard a petition by the com- 
pany and its liquidator for the sanction of the Court to a scheme 
of arrangement between the company and its unsecured creditors. 

Mr. VERNON said the scheme was, that each unsecured creditor 
should receive, in full satisfaction of all his claims and demands as 
an unpaid creditor, fully-paid ordinary shares (omitting fractions 
of a pound) for the amount of his debt. ‘The scheme was embodied 
in an agreement of July 14th, 1902, made between William 
Thomas Weston of the one part, and the City Safe Deposit and 
Agency Co. of the other part. Mr. Weston was receiver and 
manager appointed by the Court in a debenture holder's action 
brought to enforce the security of the debenture holders in the old 
company. The claim did not affect the secured creditors, who had 
been otherwise dealt with. An agreement had been sanctioned by 
the Court whereby Mr. Weston, as receiver and manager, sold the 
whole of the assets to the City Safe Deposit and Agency Co., partly 
for debenture stock in a company proposed to be formed. 

Mr. Justice BYRNE adjourned the petition for a week, and 
directed a meeting of shareholders to be held next Monday in order 
to get their approval. 


Tur Patent EXPLOITATION Co., LTD, v. SIEMENS BROS. & Co. 


THE hearing of this appeal before Lords Justices Vaughan- 
Williams, Sterling, and Cozens-Hardy was resumed, and on Tues- 
day, at the conclusion of the arguments, their Lordships reserved 
judgment. 


BUSINESS NOTES. 


Art Metal Fittings.—We. mentioned a few weeks ago 
the new showrooms which had been opened by Art Fittings, Ltd., 
at 112, Victoria Street, S. W. The firm considered that there was a 
need for showrooms in London where good designs of metal work, 
electric light, and general art fittings could be seen in roomg 
decorated according to the several periods of design represented. 
It has therefore opened showrooms at the address mentioned in 
order to meet such a want, grouping the different designs of fittings 
in rooms decorated according to the Elizabethian, Georgian, 
Louis XV., Louis XVI, Flemish, and other periods. Attention 
should be specially drawn to an alloy known as Pewtal (registered), 
or pewter-aluminium, for the sale of which the firm possesses sole 
rights; it is a white metal, combining the beautiful colour of old 
pewter with the strength and lightness of aluminium. Although 
resembling both these metals, it is claimed to be without the dis- 
advantages found in either, and can be worked by hand with an 
artistic result and feeling equal to that of copper craftsmanship. 
Unlike pewter, it can be applied for fireplace canopies, and in the 
making of electric light fittings. The exhibits will be viewed with 
interest by all connected with the electric lighting and art metal 
work trades. 


E. C. C. Presentation.—A dinner and concert took 
place at the Seven Stars Hotel, Wolverhampton, on Saturday, 
when the conductor of the Electric Construction Co.'s orchestral 
band—composed of gentlemen employed at the works— was pre- 
sented with a silver-mounted ebony baton. 


Medal.—Messrs. Johnson & Phillips have just been 


awarded a medal for their enclosed Ark lamps by the Royal 


Cornwall Polytechnic Society. 
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Electrical Wares Exported. 
Weser ENDING DEC. OT, 1901. Wrex mmd Dec. 9TH, 1902. 


Adelaide T .. Value £98 Alexandria .. T .. Value £192 
Amsterdam . T ES EM 97 Amsterdam .. et " . 80 
Auckland .. PA "EFT" 60 Auckland .. ve i a 10 
Batoum wer ws re . 200 Beira. Teleg. mat. - . 249 
Bombay  .. e» es .. 189 Bombay  .. 98 ise .. 24 
Boulogne T ss .. 86 Brisbane Ps is . 7 
Buenos Ayres. Teleg. cable. 476 Buenos Ayres m oe . 298 
Caloutta ee ae 2 ve 992 Calcutta ee ae ee ee 177 
» Teleg. wire "ee n 837 i Cape Town ee ee ee oo 171 
Christchurch T 82 e 40 Channel Islands .. 8B 
Colombo .. .. .. .. 106 Cologne . 180 
Copenhagen 81 | Colombo. Teleg. mat. 6 
ji Teleg. cable .. 186 Copenhagen 1 >è .. 150 
Dardanelles. Teleg. cable. 115 Demerara .. 30 
Durban ET s E .. 1,081 Durban x «x .. 1,216 
Fremantle .. we ss .. 140 ! 7 Teleg. mat. . . 6,871 
Gothenburg is ae is 23 East London e s i 42 
» Teleg. wire «s 22 , Fremantle .. s es .. 868 
Hobart oe ea es ae 25 | Gibraltar ee ee ee ee 100 
Hong Kong.. oe si . 120 Hamburg. Telcg. mat... .. 500 
Melbourne . 688 | Hong Kong. .. A 
St. Petersburg. Teleg. mat. .. 2,000 Kobe m e» .. 210 
Santos E a "T .. 571 Melbourne - vs 672 
Btockholm .. Ps i " 90 | Nagasaki. Deep-sea cable  .. 4,077 
Sydney 83 - oe . 750 js Elec. motors .. .. 986 
ellington .. i A ds 79 New York .. Es m e 80 

m Aerial cable . . 1,047 Ostend ve s Y as 30 

" Submarine cable 188 ^ Perth.. is ae ae is 60 

l Port Elizabeth  .. 8 .. 312 

Port Louis .. s i . 49 

Port Said 5 85 - 29 

Rosario 855 a ks is 78 

| St. Petersburg. Teleg. wire .. 88 

Shanghai. ss 5 .. 378 

Mngapore es xa T on 24 

Btockholm. Teleg. wire .. 185 

Sydney T is .. .. 105 

" Teleg. cable .. ) 192 

Toronto ES $a i aa 68 

. Valparaiso .. 25 oe - 10 

Wellington Se s . 138 

Yokohama .. ee 25 .. 842 

Total .. £9,852 | Total - £18,484 


Foreign Goods Transhipped. 


Gothenburg. Elec. appar. Value £45 


Bankruptcy Proceedings.—Under the failure of 
William P. Durtnall, electrical engineer, of 85, Finsbury Pavement, 
E.C., and Caversham Road, Reading, tbe adjourned meeting of 
creditors was held last Tuesday at the London Bankruptcy Court 
before Mr. Burgess, Assistant Receiver. The particulars of the failure 
appeared in our issue of November 28th. A'resolution was now passed 
for the estate t» be administered in bankruptcy by Mr. E. H. Hawkins, 
incorporated accountant, 3, Barbican, E.C., acting as trustee, with 
the assistance of the following committee of inspection, viz , Mr. 
E. Sheppard (Simplex Steel Conduit Co., Ltd.); Mr. J. W. Rook, 
manager and director of the Sloan Electrical Co., Ltd.; and Mr. 
E. R. James (R. W. Blackwell & Co., Ltd). The following are the 
principal proofs lodged by creditors, viz :— 


Blackwell & Co., Ltd. .. es vus s .. £6611 8 
Essen, John .. FS n vs - ee ws 10 0 0 
Mason, P. (trustee under deed of assignment) .. 22215 8 
Simon, Berry & Co. gi ei m T ee 81 4 2 
Union Electric Co., Ltd, .. m 2s oe 8 187 10 8 
Western Electric Co. Vs es vs wa ee 46 9 8 
Simplex Steel Conduit Co., Ltd. va E T 103 6 0 
Hands, Ltd. .. ju <a "m x zs a 09 4 5 
Geoffroy & Delore .. T s T -— T 47 4 1 
Pinching & Walton.. ae M. 23 Se Sa 18 8 2 
Sloan Electrical Co., Ltd. - s EN s 37 11 9 
Brown & Sons, David T EE € ix s» 85 16 0 
Rowcliffe, J. B. is v "à V a a 1411 6 
Goossens, Pope & Co. s es bu - is 33 0 5 
Taylor, H. J., and others .. «e wa - m 16 9 0 


Dissolutions and Liquidations.— The first meeting of 
the contributories of the Electric Railways Co., Ltd., was held last 
week at Winchester House, E.C. Mr. G.8. Barnes, the official receiver, 
made a lengthy and detailed statement in regard to the affairs of 
the company. The Paddington & Kennington Oval tube railway 
Scheme had to be abandoned because the company was unable to 
obtain sufficient financial support to enable the directors to satisfy 
the Parliamentary Committee. Mr. Barnes was appointed liquidator 
of the company. 

Creditors of the Telegraph Manufacturing Co. must send details of 
their debts, &c., to the liquidator, Mr. W. H. Alexander, 24, North 
John Street, Liverpool, by January 20th next. 

Messrs. C. Lang, A. W. Staveley and J. H. Parsons (Gent's Berlin 
Manufacturing Co, manufacturing electricians, of 40—41, Upper 
Thames Street, E.C.) bave dissolved partnership. 

An extraordinary meeting of the Electrical Copper Co. will be 
held at Winchester House on 16th inst. to consider resolutions for 
winding up. 

The British Electric Street, Tramways, Ltd., is winding up 
voluntarily. 


Single Globe Euclosed Arc Lamps. — Messrs. Drake 
and Gorham, Ltd., have introduced a new pattern of arc lamp to the 
market to meet the demand for a lamp with a more brilliantly- 
lighted globe than the usual double-enclosure lamp with a large 
outer globe. For general use the illuminating effect is not quite 
so good as the double-enclosure lamp if the globe is in the line of 
sight, owing to the well-known physiological fact that a brilliant 
illuminant causes the pupil of the eye to contract, the remaining 
objects therefore appearing darker. The very short burning life of the 
eingle-enclosure lamp is its greatest drawback ; thie, we understand, 
bas been largely overcome in the Jandus single-enclosure arc lamp 
by the application of gas checks and chambers at the top of the 


globe; these details are covered by the Marks patents owned 
by the Jandus Co. By these means, it is claimed, the life of a 
single-globe lamp is greatly prolonged, although, of course, the 
burning hours of the Jandus double-enclosure lamp are not reached. 
In designing the single-enclosure lamp, the Jandus Co. bave 
adhered to their usual mechanism, and the parts and fittings 
throughout are interchangeable, the only difference being in the 
frame carrying the globe, which is shaped to suit the special globe. 
For trimming the lamp, the milled nut at the top of the globe is 
rotated by one half turn. The globe and carbons can then be 
withdrawn by one hand, a most desirable point when trimming 
lamps from the top rung of a ladder or pair of steps. In the 
Jandus lamps all the parts are withdrawn bodily, and can after- 
wards be readily taken apart snd cleaned from a position of greater 
security. The lamp has an extremely short overall length of 
2 ft. 6 in., and a diameter of lamp case of 5 in. It is made either 
for parallel or for multiple series working on all voltages, and 
contains the whole of the latest, Jandus patented e of 
fireproof coils, special shunts to withstand the voltage, and 
simplified mechanism: good working being guaranteed under any 
conditions for 12 months. We are informed that the Jandus Co. 
have supplied 25,000 lamps with this mechanism in Great Britain 
alone. The cases are finished either in dark art green or ivory 
white enamel, the darker colour being recommended for outdoor 
use. Either opal glass or enamelled steel reflectors are supplied, 
and there is a special reflector for shop windows. 


Catalogues and Lists.—The “S.R.” (self-replacing) 
inter-communication telephones for wall and table use are illus- 
trated and described in a new list (No. K 1,021) which has been 
issued by the GENERAL. ELECTRIC Co. (1900), Lro. This instru- 
ment consists of a micro-telephone, an induction coil, a call buzzer, 
special push button line selectors, and an automatic switch hook. 
The push button line selector is arranged so that the selection of a 
line is accomplished by simply pushing in the button correspondin 
to the number of the station required. This button when pushed 
right home connects the battery and sends the calling current to 
the line. When the pressure is removed it regains its position 
slightly, disconnecting the battery, and leaving the instrument con- 
nected to the line selected. When the conversation is finished, and 
the telephone replaced on the automatic switch, the button that 
has been in use regains its normal position. If any one push 
button has been operated, and a second one is pressed in, the first 
regains its normal position immediately. 

Mrssns. VERiTYs' Circular No. 50 gives a number of illustrations 
and some particulars of the Aston patent electric radiators. 
Several types are shown, the Kettle Drum being a particularly 
pleasing design. 

Mussrs. OLIVER & Co., of Woolwich, have placed before usa copy 
of their new price list of electric arc lamps, in which their several 
designs and types of lam ps are illustrated and priced. Projector 
lamps, weatherhoods, winches, switches, resistances, coils, and 
various other parta and fittings used in connection with arc lighting 
are particularised, and we also note Nernst” light fittings, and a 
number of photographs showing Oliver arc lamps in public lighting 
service. e understand that Messrs. Oliver are at present engaged 
carrying out an extension of public lighting in the Strand, 
Trafalgar Square, &c , and also street lighting at Accrington, exten- 
sions to lighting at Waltbamstow, Aldershot and Ilford; they 
have recently received an order for lighting some of the streets in 
Cape Town (S. A.). 

From the TECNOMASI0O ITALIANO CABRLLA, of Milan, we have 
received some excellent illustrated pamphlets describing their 
electrical measuring instruments, also continuous current dynamos 
and motors. 

We have received from Messrs. BkANLAND, PEREM & Co., of 
Leeds, a circular and specimen box of their Burnley's Rozinal 
soldering paste. 

Pamphlet No. 135 issued by the B.T.H. Co. ia devoted to the 
B,T.H. incandescent lamps. 

A price list of arc lamps has come to hand from Mr. G. BRavLit. 
Open type continuous and alternating, also enclosed and inverted 
lamps are particularised ; resistances, winches, couplings and other 
accessorial parts are included. 

Mr. A. P. LUNDBERG has issued a number of illustrated advance 
sheets of his well-known switches, plugs, lamp adapters, con- 
nectors, &c. 

Messrs. LoxcsTrRETHS, LrD., of 4274, Straud, W.C., who are the 
sole patentees and manufacturers of the Lithanode storage bat- 
teries, have just issued to the trade some lista of their ignition 
celle, and cable type batteries for medical and scientific work. 


Fire Protection.—The Grand Central Council of Fire 
Brigades, which was constituted in 1899, and bas its seat in 
Brussels, has decided to form an International Technical Commit 
sion on Fire Protection, with Mr. Edwin O. Sache as the first 
president of the Commission, and Captain Welsch (cbief officer of 
the Ghent Fire Brigade) as hon. secretary. 


Dialite Cable.—The St. Helens Cable Co, Ltd., 
has received further large orders for waterproof Dialite 
cable from :—Messrs. John Brown & Co., Sheffield; Mewr* 
Ernest Soott & Mountain, Ltd., Newcastle-on-Tyne ; the Cor 
porations of Bootle and Oldham and Morecambe; Norwich Elec 
tricity Oo.; the Notting Hill Electric Light Co., &c. 


Books Received.— Transactions of the American Society 
a Mechanical Engineers. Vol. xxiii, 1902. New,,York: Tbe 
ety. 
“ Transactions of the American Electro-chemical Society.” Vol. ii 
Philadelphia: The Society. 1909. 


L 
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Trade Announcements. —Mr. Rogers has received the 
appointment of branch manager, at Ipswich, to the Central Insur- 

ce Co. 

Messrs. Nalder Bros. & Thompson, Ltd., have had to extend their 
works at Dalston, by putting in an additional floor. At the same 
time they have provided a dining room as an adjunct to the canteen, 
which they already have in those works. We also understand that 
they have added very considerably to their plant during the last few 
months, notable additions beiog several automatic machines for 
making screws and turned pe 

Mesars. Ernest F. Moy, Ltd., of Camden Town, have appointed 
Mr. David Alexander, of 79, West Regent Street, Glasgow, as their 
sole representative in Scotland. 

Mr. Alfred Tully has opened new premises at 48, North Bridge 
Btreet, Sunderland, where he is developing the business of an elec- 
trical engineer. 

The Davís Electric Lamp Co. have removed to 17, Moor Btreet, 
Cambridge Circus, W.C. (opposite Palace Theatre), where they pur- 
pose dealing in both lamps and accessories. 

Mesars. T. Harding Churton & Co.,o! Leeds, have appointed 
Mr. Robert Jones, of Swansea, to represent them for the sale of 
their dynamos and electric motors in South Wales and Monmouth- 
shire. 

Messrs. Roberts Bros. have commenced business at 15 and 17, 
Lee Street, Thornton Road, Bradford, as electrical engineers and 
contractors. Catalogues and price lists from manufacturers and 
merchants of electrical fittings, appliances and accessories will be 
welcomed by them. 


ELECTRIC LIGHT AND POWER NOTES. 


Bradford.—The Cleansing Committee of the Corporation 


has decided to make an experiment in the way of electricity 
production in connection with the working of the refuse destructor 
in Sunningbridge Road. The electricity to be generated will be 
used for lighting the adjacent thoroughfares and supplying power 
for working the Sunningbridge Road trams. A scheme, to be 
carried out at a cost of £8,000, has been referred to the considera- 
tion of a special Committee. 


Brighton.—Shoreham Harbour Trustees, after considering 
the request of Brighton T.C. for permission to tunnel under the 
Southwick Canal and construct a 7-ft. subway to the electric power 
station for carrying the electric cables, have replied that they 
cannot consent to the request until the T.C. enters into an agreement 
to pay all the Trustees’ costs in connection with establishing their 
rights when the Corporation promoted ite electricity Bill, and to 
indemnify them against any injury to the barbour or vessels 
using it. 

Bromley.—The R.D.C. has decided not to offer any 
objection to the application of the Kent Electric Power Syndicate, 
Ltd., for a prov. order to supply within the Council's area. 


Cheshire.—Tunstal U.D.C., which possesses its own 
prov. order, has decided to oppose the application to Parliament 
by a company for power to supply the town with electricity, 
together with au extensive area in Cheshire and North Staffs. 
Audley U.D.C. has decided to take no action, as opposition would 
cost £50, and obtaining a prov. order £150. Cefn Parish Council 
has decided to offer the undertakers every facility for carrying out 
the scheme. Many men, many minds! , 


Chesterton.— The U.D.C. on December 3rd decided 
not to oppose the application of the Cambridge Electric Supply 
Co., Ltd., for a prov. order to supply electricity to the town. 


Colchester.— The T.C. on December 3rd decided to 
apply to the L. d. B. for a loan of £7,000 for tbe purchase of extra 
plant for the electricity works. It is proposed to add a steam 
generator of 500 H. P., at an estimated cost of £1,800, a dynamo of 
375 to 400-Kw. capacity (£1,600), condensing plant (£900), and 
cooler (£760), while £550 is allowed for meters, service boxes and 
connections. 


Darlington.—The T.C. on December 4th received from 
the L.G.B. sanction to raise a loan of £14,500 for extending the 
electric generating station. 

Dumfries.—The B. of T. having written inquiring what 
the Council was doing under the provisional order, the E.L. Com- 
mittee has made application for an extension of the time for a 
year. 


Eton.—The Uxbridge and District Electric Supply Co. 
has given the R. D. C. notice of its intention to apply for an exten- 
sion of its area of supply. 


Elland.—The U. D. C. has fixed the price of electricity for 
power at 2d. per B. of T. unit. 


Felixstowe.—It was reported to the U. D. C. on December 
Ird that the Suffolk Electricity Supply Co. had offered to sell its 
undertaking in Felixstowe and Walton, with the exception of the 
overhead wires, to the Council for £8,000, provided the Council 
raised a loan sufficient to enable it to complete the purchase and 
carry out forther works within a year from the date of the con- 

. The terms of the proposed agreement are that the company 
should undertake the duties of undertakers, under the Council's 


E.L. order, for 25 years, and indemnify the Council from all liability 
except the Council's legal or other charges and engineer's fees; 
the company to maintain the works and pay the Council 6 per cent. 
for interest and repayment of capital on all money raised for the 
undertaking ; the charges for energy not to exceed 8d. per unit; the 
Council to provide capital for extensions of plant, machinery and 
mains; the company to deposit £1,000 as security for carrying out 
ite part of the contract; the Council to join with the company in 
opposing any application for license or prov. order for the supply 
of energy in Felixstowe aud Walton; and at the end of 25 years 
the whole of the business to pass to the Council, the loans for the 
purchase of the works being discharged by the 6 per cent, paid by 
the company. The B. of T. has intimated that it has deferred con- 
sideration of revoking the order for a year. It was decided to 
carry out the arrangement, subject to the Council retaining £3,000 
out of the purchase money. » 


Guildford.—The Board of Guardians contemplates pro- 
viding an electric light installation at the workhouse, and the 
Brush Electrical Engineering Co. has been engaged at a fee of £5 
to advise the board whether the surplus power from the boilers 
eould be utilised for generating electricity. 


Ipswich.—The General Purposes Committee of the Board 
of Guardians, after considering the relative cost and efficiency of 
gas and electricity in the workhouse, has decided in favour of elec- 
tricity. | | 

Manchester.—As the result of a discussion at recent 
meetings of the City Council, it is unlikely that further experi- 
ments in street lighting by electricity will be undertaken in Man- 
chester. The affairs of the electricity department were debated at 
considerable length at last week’s meeting of the Oouncil, and the 
Council approved of the appointment by the Committee of & special 
„ to inquire into the whole question of adminis- 
tration. 


Newport.—1 he T.C. has adopted a new scale of charges 
for electricity for lighting p es, viz. :—For houses and places 
of worship, 5d. per unit; for shops, theatres, public bouses, 
schools, halls, public institutions, 54d. per unit for the first 2,000 
units per annum, declining by 4d. per unit per 2,000 units con- 
sumed : consumers entering into a contract for a minimum supply 
of 16,000 unite per annum, 3d. per unit net. 


Northampton.—The figures given in our last week's 
note as the result of the first year's working of electric trams were 
of course wrong for the simple reason that there are as yet no 
electric cars in operation there. We were misled by a corres- 
pondent, whose error we failed to detect when dealing witb the 
ever-increasing quantity of news. 


Nuneaton.—On Monday afternoon the new electricity 
works of the Nuneaton and Chilvers Coton U.D.C. were opened. 
The Council has charge of au im t area closely adjoining the 
North-East Warwickshire coalfield. The town of Nuneaton has de- 
veloped with extreme rapidity during the past few years, and Chilvers 
Coton is an improving and growing suburb. There are opportunities 
for supplying the adjacent collieries, while the district being of an 
industrial character, there are good openings for introducing elec- 
tricity as motive power, and so obtaining a good day load. Twenty 
arc lamps of the Westinghouse-Bremer type have been placed in 
the best positions in the town, upon ornamental iron standards. 

The history of the undertaking is interesting. A prov. order was 
granted in 1896 toa private company, and supply was commenced 
the following yesr. The transmission and distribution were carried 
out by overhead wires, but upon the concern being taken over by 
the U.D.C. in September, 1900, the B. of T. demanded that all the 
cables should be put underground. A contract was entered into with 
Mesers. Johnson & Phillips for the supply of the underground cables 
required, and plans and estimates for a new electricity works and 
further plant were got out. Mr. S. C. Gibson was appointed elec- 
trical engineer to the Council in September, 1901. Atthis timethe 
greater portion of the cables bad been laid, the station buildings 
were nearly completed, and some of the plant was installed. The 
supply was still being carried on from the old station, the plant 
consisting of two Davey-Paxmau boilers, one 75-kw. Willans- 
Siemens set, and one Clarke-Chapman 80-xw. set. The whole of 
the plant required careful overhauling; one of the feeders was 
shorted between inner and intermediate, and there was a dead earth 
on one side of the system. The output was not metered at 
the station, so it was practically impossible to ascertain 
the unite generated or to find the distribution efficiency. 
Temporary steam mains were run from the new Babcock 
and Wilcox boilers. Owing to the condition of the old plant, 
temporary cables were run from the new 440-volt set, and this run 
on the stop valve at half speed took the load until arrangements 
could be made for the overhaul and repair of the small sets, and 
their removal to the new station. The work of changing over the 
system from the two-wire to the three-wire system was also carried 
on concurrently. This was accomplished successfully last summer, 
as well as the transfer to the new works. Considerable extensions 
were carried out, including the addition of a Babcock & Wilcox 
boiler, one new feeder, and about 2 miles of additional distributing 


. eable. The undertaking has been making steady progrese, and is 


now in a fair way towards being profit earning. A year ago it was 
found necessary to have a 2d. rate in order to meet the deficiency 
but for the present six months ending March 31st, 1903, a $d. rate 
has been estimated to be an adequate provision. The number of 
lamps connected to the system in September, 1901, was 5,024 
(equivalent 8 c.P.), whereas at the present time there are over 10,000 
8-c.P. lamps connected. Considerable economies have been effected 
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in the costs of generation and distribution. To mention one item 
namely, coal, this cost more than four times as much per unit gene- 
rated 12 months ago than at the present time. The cost per unit 
generated is now under jd. The whole of the work has been 
carried out under the personal supervision of Mr. S. Cameron 
Gibson, the Council's engineer. Several schemes for further exten- 
sions are at present under consideration. | | 

The opening ceremony was attended by members of the District 
Council. Mr. Horton, chairman of the Council, referred to the purchaee 
of the undertaking from the company, and said that owing to an 
energetic committee, backed up by a liberal Council, aud the excel- 
lent services of their engiaeer, the works had now reached a state 
of efficiency. He thought the Council would have been failing in 
its duty if it did not push the works forward and endeavour to 
make them a success. They were commencing that day to light the 
streets of the town by electricity, and if it turned out suc ressfully, 
they would light up the whole of the town with it. If the public 
aupported the light it would be a success.—Mr. Bates (chairman of 
the Electricity Committee) eaid he thought the town did the right 
thing in buying the works; and if they had not made a profit so 
far, it was because they had had to spend money which, up to the 
present, had been unremunerative. Mr. Gibson acknowledged the 
encouragement which he had always received from the committee, 
and Mr. J. F. Johnson, speaking of the contractors, said he believed 
the Council had got good value for their money. 


‘Prestwich.—Salford Corporation has offered to take over 
from the U.D.C. its electric lighting order, and supply energy to 
the town at 3d: per unit more than is charged within the borough, 
provided that certain portions of the Bury Old Road, to be 
mutually agreed upon, be delcted from the compulsory arca of supply. 


Rhiyl.—On December 2rd a I. G. B. inquiry was held into 
the application of the U.D.C. for loans of £9,567 for electric 
lighting purposes, and 42,233 for the provision of a refuse 
destructor. It transpired that the £9,567 had already been spent, 
and that it was in excess of the original estimate of £15,000. The 
ineprctor pointed out that this reduced the inquiry to a farce. 
Eventually the inquiry was adj »urned, as the Couucil's figures were 
at fault. Eo Ios | 


Romford.— The U. D.C. has decided, subject to certain 
conditions, to accept the offer of the Empire Electric Light and 
Power Co. to construct electricity works, and make and supply 
electricity within the district, under the Council's prov. order. 


Ross.—The electric light installation has just been 
completed, and the ceremony of opening the works was performed 


las week. The scheme is devised on the two-wire system, and the 
entire cost, when completed, will be £7,500. ! 


Sale.—Sale is taking electric current for lighting 
purposes from the Trafford Power and Light Co. The installation 


will shortly be completed. 


Scotland.—In the House of Lords on Tuesday the 
Electric Lighting Acts Amendment (Scotland) Bill, having passed 
through Committee, was reported without amendments to the 
House. 


Sleaford.—The U.D.C. has decided to apply to the 
L.G.B. for a loan of £2,000 for the provision of extra plant at the 
E.L works. 


Sunderland.—The Corporation is engaged in the 
erection of some working men's dwellings at the east end of the 
town, and the Committee baving charge of the matter has obtained 
from the electrical engineer a comparative report as to the relative 
cost of gas and of electricity. This shows that, to the tenant, the 
costs would compare thus:—Gas, 12 CP., 5 bours, 1d. ; electricity, 
8 cp, 55 fours, 1d. The cost to the Corporation would be (for the 
yards and stairways, &c.) for gas 44d. per hour, and for electric light 
64d. per hour. It is estimated that, with electricity, the cost of 
cleaning would be reduced, and the initial cost would be less. Tne 
Committee decided to adopt the electric light. It is proposed to 
utilise the penny-in-the-slot ays'em for the tenants. 


Stafford.—In order to induce persons to adopt electric 
motive power, the T.C. has reduced tbe charges for energy as 
under: Consumption per quarter per horse-power: for the first 
200 units, 24d. per unit: for quantity exceeding 200 units, 1d. per 
unit, subject to 24 per cent. discount for cash. 


Switzerland.—A syndicate is being formed at Zurich to 
erect a large water-power installation on Lake Etzel. 


Taunton.—As an outcome of the recent proceedings 
against the Borough electrical engineer, the T.C. has been recom- 
mended to appoint an electrical inspector, whose duty will include 
the certifying of meters. 

Tottington.—The U.D.C. has asked the Bury T.C. 
whether it can supply electricity for lighting and power purposes 
to the town. 

Tunbridge Wells.—The L. G. B. has sanctioned the 
raising of a loan of £10,000 by the T. C. for E. L. purposes. 


Watsall.—The T.C. bas adopted recommendations of 
the E. L. Committee that electric lighting mains be laid in certain 
streets, at an estimated cost of £6,350; that a transformer sub- 


station be provided at an estimated cost of £3,700; and that applica- . 


tion be madc to the L. G. B. for a loan of £10,050 to defray the cost 
of the works. | l | 


Weymouth.— poll has been taken on the electric 
lighting question, and 756 votes were given in favour of the Cor- 
poration's scheme, and 699 against, giving & majority for eleotric 
lighting of 57. Only two-fifths of the ratepayers voted. 

Wilmslow.—As a result of inquiries made to ascertain 
the probable number of consumers of electricity, the Council has 
decided to abandon the proposal to instal ita own plant. 


ER ED 


ELECTRIC TRACTION NOTES. 


—— á— 


Barcelona (Spain).—The Compania Nacional de Tran- 
vias has obtained a concession for the construction of an electric 
tramway system. I 


Bournemouth,—We learn that the underground conduit 
system through the centre of the town is now almost completed, 
and it is hoped that the whole route between Pokesdown and the 
County Gates, as well as the branch routes from Holdenhurst Road 
and the Square to the Cemetery, will be in readiness for ranning by 
the 15th inst. | 


Bristol.—The Tramways Co. have erected at Perry 
Road junction an artistically made signal cabin, equipped with five 
levers, four of which operate that number of semaphores, and 
another a set of pointe. At Perry Road two services of cars con- 
verge, one service running between Eastville and Redland, and tbe 
other between Tramways Centre and Redland. A single line 
extends from Colston Street into Perry Road, and in passing 
between these two points the care make almost a complete circle. 
The end of the double line in Colston Street being at a considerably 
lower level than the lines in Perry Road, the cars are hidden from 
each other's view, necessitating some arrangements for signalling. 
The juaction, says the Wesiern Daily Press, is a very busy one, as 
evidenced by the fact that upwards of 600 up cars and the same 


. number of down cars pass the cabin between 7 a.m. and 12 at night. 


There are two semaphores attached to the cabin post in full view of 
Coleton Street, and these control the up Tramways Centre cars. The 
two semaphores on the trolley post in Perry Road control the up 
Eastville and Redland cars and all down cars, 


Burnley.—Mr. G. H. Pickles, borough engineer, and 
Mr. R. Birkett, borough electrical engineer; bave received instruc- 
tions to prepare plans and specifications for the construction of 
three branch lines to the Corporation tramways: along Accrington 
Road to Rosegrove, along Manchester Road to Roberts Row, along 
Todmorden Road to Townley. 


Derby.—The T.C. has appointed Mr. C. H. Wordingham, 
of Manchester, to report upon the various sites for the proposed 
tramways electric generating station. 


Chatham, —The Chatham and District Light Railway Co. 
have appealed (by their local solicitors, Messrs. Hayward, Smith 
and Challis, Rochester) against the assessment of their power station 
at Luton, permanent way, &c., which stood at £4,500 gross and 
£3,000 net. There are eight miles of permanent way in Chatham 
and 12 at New Brompton and Gillingham (suburbs to Chathsm). 
It was decided to reduce the assessment by £700 (subject to certain 
conditions as to an expert valuation), bringing it down to 
£2,300 net. 


Clacton.— At the meeting of the U.D.C. on December 
3rd it was reported that the promoters of the Clacton and St. Osyth 
Light Railway Order objected to the clause in the order under 
which they would be compelled to tak: electrical energy from the 
Council, and that the Board of Trade had remitted the order to the 
Light Railway Commissioners for further consideration with 
to the clause in question. It was also reported that the pro- 
moters of the light railway had intimated their intention of 
opposing the Council's application to borrow monty for electric 
lighting purposes. 


Crewe. Four companies which had been in negotiation 
with the Corporation regarding the provision of electric tramways 
for the town, have withdrawn their applications for prov. orders for 
the present. One stated that the conditions of the Corporation were 
too formidable for them to accept. : 


Glasgow.—The Corporation tramway department pro- 
poses to obtain borrowing powers for a further £200,000, with 
which to carry out several extensions to the present system. A 
line of tramways down Finnieston Street and along the Clydeside 
is proposed, but opposition is being met with so far as the cot 
etraction of a tramway in Finnieston Street is concerned. Au 
alternative proposal is to run the cars down Kelvinbaugh Street and 
thence along the Clydeside. 


Halifax.—The R.D.C. has decided to withhold consent 
to the application of the B.E.T. Co. for powers to construct an electric 
tramway from Mirfield to Huddersfield, unless the tramway u 
extended to Cleckheaton and Brighouse. 


Huddersfield.—4 double bogie car got beyond control 
while descending a hill on the Longwood section on the 5*h inst, 
and smashed iato another car, injuring three passengers. 
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Lancashire and Yorkshire Railway.— It is officially 
notified that all passenger traffic on the Liverpool and Southport 
line will be worked electrically before the close of next year. A 
Manchester paper says:—' Applications have been received from 
over a hundred electrical operators for berths as engine drivers, 
but the Lancashire and Yorkshire Co. intend to find work for 
employés displaced by the change of system. Large numbers of 

intamen will be displaced, as it is intended to work the signals 
automatically." 

Liverpool.—At last week's City Council meeting Alderman 


Petrie, replying to Mr. Armour, stated that six of the Liverpoo] 


tramcars with the new outside covers were now in the service, and 
that 25 more were being fitted at Preston and 19 in the Lambeth 
Road works, all of which would be in service during the present 
month. When the Committee saw how the covers acted, they 
would decide about equipping all the cars. Tbe Committee were 
quite prepared to consider any car or equipment which would be an 
improvement, and recommend its adoption. There was no prefer- 
ence for certain patents. Mr. Lloyd, replying to Mr. T. Utley, said 
that certain claims had been made by other parties which had 
necessitated the patenting of the cover equipment. There would 
be no difficulty in allowing its use in other parte of the country. 
Mr. Utley remarked that the Committee were practically exploit- 
ing the patent of one of their officials. Mr. Miles asked if the Com- 
mittee derived any benefit from the patents of the manager? 
Alderman Petrie replied tbat the use of them for nothing was the 
only benefit. 


Newcastle-on-Tyne.— At a meeting of the City Council 
on the 3rd inst. the Tramways Committee submitted several 
reports. These included the acceptance of the tender of Messrs. 
Victor Coates & Co., of Belfast, for a triple-expansion vertical 
engine of 3,000 H.P. for £13,200; that of Mr. W. Worley, jun., for 
a concrete car shed at Westgate Road for £10,254; and that of the 
British Westinghouse Co. for a 2,000-kw. dynamo (£5,993). The 
report also recommended the lowering of certain roads, in order 
that the double-deck cara might be usable on all roads, which is to 
cost in all £3,000. Mr. Cail moved the adoption of the report, which 
was duly seconded. AldermanBell remarked that in the present con- 
dition of trade he thought it was exceedingly unfortunate that so 
manyof their contracts seemed to be sent away from their own 
district. There was a contract for an engine, and the chairman told 
them that engineers in Belfast could deliver engines satisfactorily 
for some £3,000 less than local engineers could manage to do the 
same work. Considering that those local engineers were manufac- 
turing the very class of engines, and that they were delivered to 
various municipalities in different parts of the country, he thought 
it stood to reason that there must be some explanation which was 
not forthcoming. Mr. Cail assured the Council that the engines 
already delivered by the Belfast firm were working satisfactorily at 
their generating station, and showed po inferiority in material or 
workmanship. They had, therefore, no option but to accept 
Messrs. Coates’ tender; it was £3,200 less than the local tender. 
Mr. Cail's motion was carried. 


Oxford.— The T.C. on December 3rd appointed a Com- 
mittee to furnish the Council with information as to the desirability 
of providing electric trams for the city, either by a municipal or 
private service. 

Rochester.— The big tram scheme proposed by the T.C. 
has received the sanction of the whole Corporation. 'lhe scheme 
will involve a cost of £175,000 to the ratepayers. The Corporation 
will therefore push their Bill this session, and the Chatham and 
District Light Railways Co. and the Kent Electric Power Syndicate; 
Ltd., are in the same run for tramways in Rochester, Gravesend 
and Maidstone. It now remains to see whether the ratepayers 
generally at their specially-convened meeting will approve of the 
Rochester Corporation’s scheme. 


Salford.—The Salford tramcar service is growing rapidly 
in importance by reason of its connections with other towns and 
districts in south-east Lancashire. With the City of Manchester, 
its immediate neighbour (they are only separated by the murky 
River Irwell), however, there is, as yet, no interchange of traffic, but 
the opening of the route to Prestwich, a week ago, marks an exten- 
sion of considerable importance. The only horse cars now to be 


seen in Salford are those which run to Swinton and Pendlebury, an 


important and populous colliery district, about six miles out. The 
lines on this route are being rapidly prepared for electric traction. 
A few montha, at most, will see the alteration carried out. The rapid 
extension of the Salford system is shown by the fact that the weekly 
car receipte, which were about £1,780 18 months ago, are now, on the 
average, about £2,800. The Corporation already owns 32 miles of 
track, and when the proposed extensions have been completed, the 
length will extend to 50 miles. There are in use 100 cars, 
which carry some half-million passengers every week, and 50 new 
cars of the Liverpool type are about to be added to the stock. 
The outer decks of these will be covered in. The Broughton depót 


of the Corporation has storage room for 180 cars. It is situated in 


the vicinity of the electricity station. One great aim of the Tram- 
ways Committee is not only to develop and enlarge the tramway 
system within the borough, but also to secure through communica- 
tion with towns beyond. The areas within which such extensions 
ate possible lie on the North aud West. Already Salford has, 
become the lessee of the tramways within the borough of Eccles. 
There are two main lines running from Salford into Eccles, and in 
the nesr future further extensions will be carried out, secüring 
services for the residents of Winton and Monton. At the boundary 
retween Eccles and Worsley the Salford cars will eventually meet 


those of the South Lancashire Co., which is carrying on a work of 
tramway construction in the district lying between Manchester and 
Liverpool. As regards Swinton and Pendlebury, already 
referred to, the agreement for a service of cars extends 
over 20 years. The South Lancashire Co., on their part, propose 
‘to carry their lines from Walkden and Tyldesley into Swinton, 
where the junction with the Salford system will be effected. In 
this way communication with Farnworth and Bolton will eventually 
be secured. Northward of the borough the Salford Corporation 
will work the Prestwich tramways under a 20 years’ lease, and 
ultimately under an agreement with the Whitefield Urban Council 
the lines will be continued through that district to the boundary 
of Radcliffe, to which point the Bury borough trams already 1un. 
Thus Salford will be linked with two important manufacturing 
towns, Bury and Bolton, probably by midsummer, 1903. A circular 
suburban route, connecting with all the main lines within the 
borough, is contemplated by the Tramways Committee. It is hoped 
that a joint working arrangement between the borough and Man- 
chester will not be long delayed. 


Southport.—An inspection of the new tram route ‘by 
Bt. James Street, Duke Street, &., was made on Saturday by: the 
Tramway Committee and officials. Everything is in readiness for 
the Board of Trade inspector's visit. The doubling of the line at 
Tithboon Road has also been completed. 


Stroud.—The Stroud Chamber of Commerce has 
unanimously approved of the proposed electric tramway for 
Stroud and district, and has appointed a representative committee 
of manufacturers to consider the details of the scheme. 


West Bromwich.—The work of electrically converting 
the tramlines between Carter’s Green, West Bromwich and the 
Handsworth boundary is now almost completed, and the Board of 
Trade inspection took place on Tuesday. It is expected that some 
additional generating plant will be needed in order to; meet the 


. tramway demand. 


Willenhall and Darlaston.—On Saturday last the 
B.E.T. Co. opened for passenger traffic the line which connects 
Willenhall and Darlaston. 


Worsley.—The South Lancashire Tramways Co. has 
asked the Worsley District Council for an extension of the time 
allowed for the construction of the tramways in the district of 
Worsley and Walkden to five years. The Council met a few days 
ago, and decided to decline the company’s request. The Council 
has expressed its willingness to negotiate with the Lancashire 
Power Co. for a supply of electric current to the Worsley district. a 


* 


TELEGRAPH AND TELEPHONE NOTES. 


Australian Cables.—The Eastern Extension, Australasia 
and China Telegraph Co. announces that the Federal Government 
having placed at the company’s disposal a special wire for the 
transmission of international telegrams between its cable terminus 
at Adelaide and Sydney, the company has dpened public offices in 
Sydney, Adelaide and Perth, for the collection and delivery of 
their telegrams. Telegrams to the above places marked vid 
Eastern" will, therefore, in future be tratamilited entirely by the 
company's employés. 


Barbadoes Telephones.— Governor Sir F. M. Hodgson, 
in his report on Barbadoes for the year 1901—1902, states tbat there | 
is no inland telegraph service, but there is a large and complete 
telephone system. All the district police stations are connected by 
telephone with the central police station in Bridgetown, and this 
service is under Government control and supervision. "There is also 
a telephone service in the bands of a private company which has 
510 subscribers. The majority of the subscribers are in Bridgetown, 
where the Central Exchange is located, but there are also several’ 
country subscribers, Service is given continuously night and day at 
a cost to each subscriber of £6 a year. 


Ceylon Telegraplis.— According to a recent official 
report, the only new telegraph lines completed in Ceylon during 
last year were :—(1) The extension of the Madulkele line on from 
Wallegama to Kandy, 74 miles, to take the Wallegama office off the 
Trincomalee line and put the Madulkele office direct on to Kandy, 
the latter office being in a better position to act as a transit office 
tban Wallegama; (2) Urugasmanhandiya Boer Camps looped into 
the Colombo-Galle line, 33 miles of posts and 7 miles of wire; (3) 
the Colombo-Nuwara-Eliya direct wire looped into the Kandy 
office for testing purposer, 8 miles of wire; (4) the looping of all. 
passing wires into the Polgshawela and Veysngoda offices for 
testing purposes for the localisation of faults; (5) a metallic 
circuit for the Tyer’s tablet apparatus between Maradana and Mount 
Lavinia, 16 miles of wire. Total, 34 miles of poste, and 41 miles of 
wire. The following new offices were opened in 1901 :—Ragama, 
Mullaittiou, Vavuniya, Urugasmanhaniya Camp. 

The revenue from the telephone branch of the Post Office of 
Ceylon during the year 1901 was 17,909 Rs., 94 c., as against 
16,387 Rs. the previous year. 
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Comparative Telegraph Statistics. — The Journal 
Telegraphique publishes some very interesting figures with regard 
to 29 of the administrations of the Union. ese statistics are 
compiled for the year 1901, and are very detailed. It is impossible 
here to reproduce the entire tables, or to give more than a brief 
résumé of the chief results arrived at, but even such a meagre 
account of the main points will not fail to appeal to our readers. 

Many of the administrations are of relatively minor importance, 
and the figures are only interesting as illustrating the progress 
which is being made in quite out-of-the-way places in establishing 
means of rapid communication. Further, it would require so many 
qualifications in order to make the results of any comparative 
value, that a complete essay would be necessary. in illustration of 
ihe figures. The commerce of the country, the pursuits of its 


. inhabitants, the condition of its education, its geographical position, 


its mineral resources, ita position in the scale of civilisation, and a 
thousand and one other considerations must enter into an intelligent 
comparison of the telegraph statistics of such countries as Bulgaria, 
the Dutch Indies, Uruguay, and the like. Such a task is obviously 
impossible here. | . pcs 

ut some interesting results can be obtained by an examination 
of the figures relating to such countries as Germany, France, Great 
Britain, Italy and Russia; and except in regard to the latter 
country, no great modifying qualifications are necessary. From 
such a comparison the home administration emerges with flying 
colours, showing that her system is more completely developed 
than any of the others. How far the more general use of the 
telephone in Germany and France ‘affects this result, however, we 
cannot here inquire. 

Thus Germany, with its population of 56,367,178, and its area of 
540,658 sq. kilometres, has a system of which the total length 
is 181,011 kilometres developed to the extent of 483,542 kilometres 
of conductors, and does telegraph business in 25,600 offices. France, 
with a population of 38,961,945 and an area of 536,408 sq. kilo- 
metres (excluding Algeria), has a system of a total length of 145,882 
kilometres developed to the extent of 547,798 kilometres, and does 
telegraph business in 13,527 offices. Italy, with a population of 
31,667,946 and an area of 286,589 sq. kilometres, has a telegraph 
system extending to a total length of 42 705 kilometres developed 
into 131,624 kilometres of conductors, and deals with telegraph 
business in 6,078 offices. Russia has a population of 131,569,800 
aud an area of 22,434,392 sq. kilometres, & system of which the 
total length is 171,768 kilometres developed into 526,085 kilo- 
metres of conductors, and 6,508 offices transacting telegraph 
business. The figures supplied for Great Britain and Ireland show 


a much higher development in relation to the population and area 


of the country. Thus the population is given as 41,638,533 Jiving 
in an area of 314,950 sq. kilometres. The total length of the 
System is given as 76,343 kilometres, which are developed to the 
relatively enormous extent of 673,642 kilometres of conductors. 
The number of offices transacting telegraph business is stated to be 
11,784. Leaving out of account for the moment the comparison 
with Russia, where 6,508 offices transact the whole business for so 
enormous an area as 22,434,392 sq. kilometres, if we turn to a 
comparison with the more densely populated area of Germany, we 
shall see that so far as the development of telegraphic com- 
munication is concerned Great Britain is facile princeps. Of the 
25,600 offices of Germany, 9,995 give only a limited service, whilst 
of the 11,784 of Great Britain only 183 fall into the limited service 
category. The development of the conductors in relation to the 
length of the system shows equally favourably for the home 


administration, where 76,343 kilometres of system are developed 


into 673,642 kilometres of line. The necessity of so large a 
development is brought out when a comparison is made of the total 
number of telegrams dealt with annually. Thus Britain’s 41,638,533 
inbabitants send 93,505,177 telegrams each year, whilst Germany’s 
56,367,178 inhabitants send only 45,346,281. France deals with 


47,280,068 messages, Italy with 12,268,927, and Russia with' 


19,703,327. Taking a rough glance at these figures, it will be seen 
that Britain's telegrams are equal to about 2:25 per head of the 
pulation per annum ; Germany's considerably less than one per 
ead; France's just over one per head; Italy’s less than one for 
every two inhabitants ; and Russia's only about one to every six or 
seven of its population. 


The figures for the international service are less favourable to us, 


for whilst Germany's number of international telegrams is 19,581,828 


out of its total of 45,346,281, Britain shows only 10,699,725 out of 


ita total of more than double that of its trade rival—viz , 93,505,177. 
The proportion of international telegrams dealt with by France is 


considerably higher than that of Britain, although the number is: 


less, the figures being 7,385,845 ont of a total of 47,280,068. The 
statistics for Italy and Russia, interest us less, and are as follows: 
Italy, 2,348,966 international telegrams out of a total of 
12,268,927, and Russia 2,809,056 out of its tolal of 19,703,327. 
A curious point is illustrated by the statistics of international 
telegrams. Thus in France the number of telegrams sent abroad 


was roughly equal tothe number received, there being 3,202 494 


sent, and 3,085,508 received. From Great Britain, 5,243,908 were 
sent, and 4,511,487 were received, but in Germany the relation is 


entirely different, only 4,926,710 being sent abroad, as against 


6,136,222 received. 

Among the lesser administrations, one naturally turns to our 
ally Japan with the question, How does telegraphic communication 
stand as a commercial indicator? Excluding Formosa the popula- 
tion is given as 44,205,873, and the area as 382,415 sq. kilometres 
The length of the Japanese system is 29,466 kilometres, and is 
developed into 123,958 kilometres of conductors. Telegraph 
business is transacted in 1,853 offices, and an annua 


| l total of 
16,601,478 telegrams are dealt with, of whieh 531,155 are inter- 
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national, the number of the latter received being roughly equal to 
the number sent, viz. : sent, 264,667 ; received, 261, 816. 

The above pretends to be nothing but & rough indication of the 
wealth of interesting material contained in these apparently dry 
and uninviting tables, which will repay a careful study by all 
who are interested in the development of telegraphy and the causes 
which produce it. 


Canadian Cable, —The Dominion Government is at 
present laying a submarine telegraph cable 114 miles long, from 
Grosse Island to Bryan Island, and from the latter place to Heath 
Point, Anticosti, in the Gulf of St. Lawrence. 


Hull Telephones,—The City Council had an informal 
discussion on the municipal telephone question last week, the 
main point being the desirability of sending the Telephones Sub- 
committee to other towns to collect. information, notwithstandiog 


the decision of the Councilat its last meeting to advertise for 


tenders on Mr. Bennett’s specifications. A number of speakers 
referred to what had happened at Tunbridge Wells, and about the 
only result of the discussion was to show that there is anything but 


unanimity on the Council regarding the question of municipal 
telephony. 


The “ Silvertown.’—The India-Rubber and Gutta- 


Percha Co.’s cable ship Silvertown reached San Francieco on the 
4th inst., two days ahead of programme time. 


Swansea Telephones.—It is stated that a special 
meeting of the Telephone Committee on 5th inst. considered a 
report of Mr. A. R. Bennett on the accounts of the telephone 
undertakings at Guernsey, Glasgow and Tunbridge Wells. A 
discussion followed, and Mr. Bennett observed that an additional 
£6,800 would be required to provide for 3,300 subscribers. It was 
decided to proceed with the work relating to the borough proper 
and Mumbles forthwith. 


The Telegraph Wire Export Trade.—The fluctuating 
character of the export trade of this country in telegraph wire and 
apparatus connected therewith, is well shown by the returns for . 
November, which are now available. The value of the shipments 
during the month reached the comparatively small total of £70,900, 
which contrasts with £431,682 in October last, and £272,764 in 
November last year. For the 11 months ending with November 
last, the shipments attained an aggregate value of only £2,729,314, 
as compared with £3,138,603 in the corresponding period of 1901, 
and £2,814,159 in the first 11 months of 1900. 


„Via Eastern" Telegraphic Social.—aAt the half- 
yearly meeting of the Eastern Telegraph Co., Ltd., held on July 
17th, 1902, the chairman, Sir. J. Wolfe Barry, informed the share- 
holders his company considered it a hardship that private persons 
were not able to telegraph under similarly favourable conditions 
to those enjoyed by the commercial community, and that, therefore, 
they were anxious to redress such a state of things. The question 
of granting special facilities for the transmission of “ social” tele- 
grams has for some time been under the consideration of various 
companies outside of the Eastern group, and if the question of rival 
interesta could have been left out and the Post Office and all cable 
companies had joined in this work, the present limitations and 
disabilities attached to the system of sending special telegrams now 
inaugurated would have been avoided. It appears that one person 
may only register one address, and only at places where the Eastern 
and their associated companies have offices. A person desiring to 
send the “Compliments of the Season” from Bombay to Brighton 
could not do so direct as there is no Eastern Co.’s office there, but 
he may register an address at the Postal Telegraph Office, but only 
on payment of the usual annual fee of one guinea, or he may send 
to the care of a friend who has already & registered address, but 
even in this latter case he must pay for two extra words, viz., the 
name of his friend and the word care.“ The system is therefore 
apparently crippled until the Post Office authorities waive their 
claim to the registration fee, and until all other cable companies 
agree to register by telegraph without cost one or more names of 
private persons. There is stil work in view for Mr. Henniker 
Heaton. The many disadvantages above referred to do not, how- 
ever, detract from the value of the book. It is well printed and 
iadexed, aud it contains much useful information relating to 
Barker’s Shipping, Railway and Luggage Forwarding Companies, 
such information being arranged in al phabetical form and being most 
suitable for easy reference. The sentences are varied and cover 
every phase of social or home life. The code words have been 
taken from the Berne Official Vocabulary, and the book will be 
found useful to serve the object in view to the fullest extent when 
the restrictions above referred to have been overcome. 


Wireless Telegraphy.— Among recent questions in the 
House of Commons was one asked by Major Seely, of the 
President of the Board of Trade as to whether he could state what 
progress had been made in the direction of connecting certain 
lighthouses and lightships with the shore by means of wireless 
telegraphy for life-saving purposes. Mr. G. Balfour said that he 
had been anxious to make some such arraugement, and, indeed, 
entered into negotiations for the p The whole subject was, 


however, surrounded with difficulties, and it was impossible at the 
moment to. perfect a scheme. 


(Oontinued on page 989.) 
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diameter; they abut against the short flues from the de- 
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THe combined electricity generating station and refuse 
destructor which has been erected by the Urban District 
Council of Cleckheaton forms an excellent example 1 
this type of works, carried out on the best and most up- to 
date lines. The works are of an essentially British pattern, 
such as can be found in no other country, and, we may add, 
auch as cannot be excelled beyond our shores, even if they 
can be equalled. We recently gave a brief account of the 
opening ceremony ; we are now enabled to place before our 
readers a description and some illustrations of the plant. 

The works are located on a site belonging to the Council, 
off Dewsbury Road. The buildings were designed by Mr. 
Lund, architect and surveyor to the Council, and consist of 
brick and ironwork. Ample space is provided in the 
existing buildings for additions to the plant, and the site is 
large enough to enable farther extensions to be carried out 
without difficulty. The works comprise boiler and de- 
structor house, engine room, battery room, stores and 
offices. 

The refuse destructor is of the Meldrum regenerative 
Simplex type, with two furnaces; the latter measure 
19 ft. by 6 ft. 2 in., with door openings 3 ft. wide and 1 ft. 
9 in. high; the combustion chamber is 8 ft. by 3 ft. by 8 ft. 
6. in. high, covered with a 9 in. firebrick arch. The regene- 
rator tubes are 3 in. in diameter, and are designed to heat 
the primary air to 300° F., under all conditions of working. 
The capacity of the destructor is 20 tons of ashpit refuse | 


per day of 24 hours, and an evaporation (in conjunction 
with Lancashire boilers) of 1 lb. of water with 1 lb. of gases direct from the combustion chamber. They are fitted with 


refuse is anticipated. The refuse is brought to the high-steam and low-water safety valves, and with Turnbull 


works in carte, up an 
inclined approach, and is 
tipped into a hopper hav- 
ing a capacity of 20 tons, 
measuring 23 ft. x 5 ft. 
x 8 ft. high. The 
hopper opens below into 
the  stokehole, at a 
height of 18 in. above 
the floor level, so that 
the refuse can be 
shovelled into the 
furnaces with a mini- 
mum of effort. The 
general arrangement of 
the destructor and flues 
is shown in the plans 
reproduced on p. 986. 

The boilers, it will be 
ween, are of the Lanca- 
shire type, built by 
Messrs. J. & J. Hors- 
field, of Dewsbury ; they 
work at a normal pres- | ' 
sure of 180 lbs. per sq. VIEW oF GENERATING PLANT. 


in., and were tested by | 
hydraulic pressure to 260 lbs. ,The boilers are 26 ft. dead-weight safety valves, the other fittings being of Messrs. 


long x 7 ft. in diameter. with two flues 2 ft. 9 in. in Hopkinson's make. Two boilers are at present installed and 
$.* G 


ExTERIOR OF STATION. 


- 
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work in conjunction Thornton & Creb- 


with the destructor 
furnaces ; a third is 
being put down, 
measuring 30 ft. by 
8 ft., tobe fired with 
coal, and a fourth 
will be provided as 
reserve, 

The boilers are 

supplemented by an 
economiser of 192 
tubes, supplied by 
Messrs. E. Green 
and Son, in two 
groups of 96 tubes 
each, with the usual 
fittings. The 
scrapers are driven 
by a 1 H.P, electric 
motor. 
- The chimney is 
of brick, 180 ft. 
high and 8 ft. in 
diameter inside. 

The water supply 
for the boilers is 
derived from a 
stream some 166 
yds. from the power 
station; à three- 
throw pump, sup- 
plied by Messre. 
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FEED Pump. 


bin, and driven by 
a 4 H.P. motor of the 
Lancashire Dynamo 
Co.’s manufacture, 
draws the water 
from this source 
and forces it to a 


storage tank of 


cast-iron, 30 ft. 
14 ft. x 5 ft. deep, 
The pump is rated 
at 4, 000 gallons per 
hour, with a lift of 
41 ft. A similar 
pump will be im- 
mediately added in 
connection with the 


. extensions. 


The feed pumps 
are of similar type 
and make, two in 
number, and have 
each a capacity of 
1,000 gallons per 
hour against the 
full boiler pressure ; 
these, as well as the 
supply pump, are 
illustrated below. 

The steam pipes 
are of steel, 6 in. 
in diameter, with 
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copper bends; the exhaust pipes are of cast-iron, 7 in. 
and 12 in. in diameter, with an automatic atmos- 
pheric exhaust valve. All the piping was supplied by 
Messrs. Aiton and Co., of Willesden, and the valves by 


JET CONDENSING PLANT. 


Messrs. Marchant, 
of Huddersfield. 

. The generating 
plant so far installed 
consists of three sets, 
each comprising a 
Johnson - Lundell 
dynamo coupled to 
a Belliss engine, 
and rated at 150 Kw. 
The engines are of 
Messrs. Belliss and 
Morcom’s standard 
enclosed type, com- 
pound, and con- 
densing; they run 
at 420 revolutions 
per minute, with a 
normal pressure of 
155 lbs. per sq. in. 
The steam con- 
sumption at full 
load is guaranteed 
not to exceed 27 Ibs. 
per Kw.- hour. 

The generators 
were manufactured 
by The Johuson- 
Lundell Electric | | i 
Traction Co., who were the contractors for the engines also ; 
they are of the six-pole Lundell pattern, rated at 300 
amperes, 460—500 volts, and are compound-wound 80 
as to be suitable for supplying power to electric tram- 
ways, in which case the full load pressure rises to 550 volts. 
The generators are guaranteed to pass severe insulation and 
temperature tests, the temperature rise after 10 hours’ run at 
full load being not more than 70° F. above the surrounding 
atmosphere. 

_ A central condensing system is in use, the condenser 
being of the jet type, capable of dealing with 8,000 Ibs. of 
‘steam per hour, with water at 65° F. The air pump is 
'designed to maintain a vacuum of 26 —27 in., and is driven 
‘by a Lancashire motor of 11 H.P. The condensing plant Was 
‘Supplied by Messrs. Alley & MacLellan, of Glasgow, and is 
illustrated herewith. The engine room is provided with a 
5-ton travelling crane, built by Messrs. Spencer, of Hollin- 
wood, and having a span of 33 ft. 6 in. 

The balancers and boosters were supplied by the Phoenix 
Dynamo Manufacturing Co., of Bradford. The former are 
rated at 11:5 Kw. (50 amperes at 230 volts) each; they are 
of. the four-pole type, as are also the boosters. The latter 


are used for battery charging, and are each rated at 


40 amperes, 10 to 70 volts. These auxiliary machines 
were subjected to the same tests as the main generators. 


Main SWITCHBOARD. 


The switchboard was made by Messrs. Dorman & Smith, 
of Salford, and consists of 15 panels of enamelled slate, com- 
prising the following :—Four dynamo, two for boosters and 
balancers, two battery, two station, three feeder, and two 
traction. The overall width is 28 ft., and the height 7 ft., 
except in the case of the battery panels, which are 9 ft. 6 in. 
high. Each of the dynamo panels is fitted with ammeter, 
maximum and minimum circuit-breakers, throw-over switches, 
shunt rheostats and switches. The booster and balancer 
panels carry the necessary starting and regulating gear, 
ammeters and cut-outs. The battery panels are provided with 
vertical regulating switches, ammeters, &c. The centre panels. 
carry two each ammeters, ampere-hour meters, recording 
ammeters, and voltmeters in connection with the battery 
circuits ; four indicating and (Elliott) recording voltmeters 
for the lighting and traction bus-bars, and a voltmeter 
switch. The lighting feeder panels each bear two ammeters, 
two switches and fuses; one traction feeder panel carries an 
ammeter, voltmeter, two single-pole switches, and a Thomson 
watt-hour meter, the other panel being spare. In addition, 
there are four voltmeters in the ornamental scroll-work, and 
an eight-day clock. The general appearance of the board is 
shown in the adjoining view; most'of the instrumenta were 
made by Messrs. Nalder Bros. & Thompson, Ltd. 

The storage battery consists of two portions, of 135 cells 

| each, with a capa- 
city of 50 amperes 
for 10 hours, or 
250 amperes for 
one hour; they were 
supplied by the 
Electrical Power 
Storage Co., Ltd. 

The whole of the 
cables were supplied 
and laid by the 
British Insulated 
Wire Co., Ltd.; the 
lighting feeders are 
triple concentric 
lead- sheathed and 
armoured of 25, 1 
and 25 sq. in. 
cross-section, while 
the distributors are 
.lead-covered 079, 
7036, *079. sq. in., 
laid on the solid 

system. Three-core 
-and one-core pilot 
wires are laid with 
-the feeders. The 
traction feeders are 
252 sq. in. cross- 
section. The light- 


COLNE: EXTERIOR OF WORES. 


ing area includes Cleckheaton only, but the tramways, 
which form part of the British Electric Traction Co.’s Spen 
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Valley Light Railways, are fed with power from the Cleck- 
heaton power station as far as Gomersal, Birkenshaw, 


— 


OoLNE: BOILER Hobbs R. 


Heckmondwike and Liversedge. Energy is to be sup- 
plied to the tramways at the rate of 1°5d. per unit for 


a minimum of 
400, 000 units per 
annum, 14d. per 
‘unit: between 
400, 000 & 500,000 
"unit& per annum, 
and 1:3d: for all 
above the latter 
figure —a very low 
price, considering 
that the station is 
only just opened. 
The traction load, 
however, will not 
come on until next 
February. It is con- 
sidered that, with 
the installation of 
the fourth boiler 
and stéam. dynamo, 
the plant will be j 
fully equal. to al!“ 
the demands upon 
it for lighting and 
traction, and as it 

“commences opera- 


tions with a practically free supply of fuel, and a day load 
-almost from the start, there is every prospect that the 


. financial results will be satisfactory even in 
the first year of working. 

. The buildings cost about £5,000, and 
the plant and destructor between £15,000 
and £16,000; in addition, a further loan 
has been sanctioned for £6,000, so that 
in all the total expenditure, allowing 
for contingencies, will not be far short of 
£30,000. 

The consulting engineer for the whole 
scheme was Mr. C. A. Baker, to whom 
we are indebted for kind assistance in the 
preparation of this article; Mr. L. N. 
Philips was clerk of the works during the 
eonstruction, and Mr. A. Pickersgill is the 
borough electrical engineer. The chairman 
of the Electricity Committee is Mr. F. W. 
Birkett, himself a practical electrician. 


Rochester, — An interruption of ; the 
electricity isupply occurred in Rochester and 
Chatham one dayiglast week about 5 o'clock in 
thelafternoon. 


COLNE: GENERAL Visw OF ENGINE Room. 


COLNE ELECTRICITY WORKS. 


In our issue of October urd lust we gave a short account of 
the inauguration of the new electricity works of the Borough 
of Colne, Lancashire ; some additional particulars and illus- 
trations of the machinery may be of interest to our readers, 
As in the case of the Cleckheaton works, in this case also 
the station starts operations with a traction load in prospect, 
the borough having undertaken to supply the power required 
for operating the Colne and Trawden Light Railways, and 
this fact has had an appreciable effect in accelerating the 
erection of the works, A special consideration in the design 
of the works has been the importance of installing such plant 
and buildings as would efficiently fulfil the present require- 
ments, and would lend themselves readily to exteusion as the 
demand develops, while, at the same time, incurring the 
minimum of immediate capital outlay. The whole of the 
work of design and erection has been carried out by the 
borough electrical engineer, Mr, A. G. Cooper, with the 
exception of the architectural work, which was done by the 
borough surveyor, Mr. T. H. Hartley, 

The buildings, which are situated on the bank of the 
River Calder,.are faced with stone, except in the case of the 
west end, which is of brick, with a view to future exten- 
sions. The interior is lined with brick, but in the engine 

| room the walls 

are plastered and 
coloured terra-cotta, 
with a boarded dado. 
The chimney is 
175 ft. high, and 
6 ft. diameter in- 
side. The engine 
room is lofty, well 
lighted and venti- 
lated, and ample 
Space is provided 
in both this and the 
boiler house for ex- 
tensions of the 
plant. As there is 
a supplementary 
electricity supply 
from a refuse de- 
structor elose by, 
which has been 
| | running since 
— M September last year, 
! the necessity of pro- 
viding a large pro- 

| portion of reserve 

plant was not so pressing as is usually the case, hence the 


. first instalment of plant is not at present in duplicate. 


Connrt }Barrery Room. — 
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The boiler house, which is at a lower level than the engine 
room, contains one Lancashire boiler, measuring 30 ft. by 
8 ft., supplied by Messrs, Yates & Thom; the working 
pressure is 160 Ibe. per square inch, and the boiler is fitted 
with a Proctor sprinkler stoker and a Hick-Hargreaves 
guperheater. A Green economiser is installed, and the feed- 
water is supplied by a direct-acting pump of Messrs. J. P. 
Hall & Song’ make. A Körting ejector-condenser is also 
provided, and is fed with water from the river by means of 
two centrifugal pumps, driven by Greenwood & Batley 
motors. As a stand-by to the feed pump an injector is pro- 
vided, which can be used with either live or exhaust steam. 

The generating plant at present consists of a standard 
Belliss high-speed engine coupled to a Greenwood & Batley 
compound-wound six-pole dynamo, running at 380 revolu- 
tions per minute, and generating 810 to 290 amperes at 500 to 
550 volts. In addition, there are two boosters and a balancer, 
supplied by Messra. Siemens Bros. ; the former are intended 
for charging the storage batteries, and generate each 
80 amperes at 10 to 80 volts, while the balancer deals with 
an out-of-balance load of 100 amperes. The boosters can 


‘also be used for boosting the feeders if necessary. 


The main switchboard, which is shown in our view of the 
engine room, consists of nine marble} ae comprising 
three feeder, two generator, and one each battery, booster, 
mid-wire, and station panels. The board was designed by 
Mr. Cooper, and built by Messrs. Cowans, Ltd., of Sal- 
ford. The instruments are mainly Crompton, with some 
Elliott Bros, and Thomson watt-hour meters. B. T. H. 
circuit breakers are fitted. A small station lighting board 
is fixed near the main board. A travelling crane, built by 
Messrs. Rushworth Bros., is provided in the engine room. 

A battery of 270 cella has been installed by the British 
Power, Traction and Lighting Co. in & basement under the 
offices; this battery, of which we give a view, is arranged 
entirely on one level, and presents an imposing appearance. 
The output is 60 amperes for nine hours, with a much higher 
discharge rate in case of emergency. 

The destructor station is equipped with & Parsons turbo- 
generator of 150 Hl. P., a Körting condenser, and two Babcock 
boilers. The dynamo coupled to the turbine is of Messrs. 
Siemens Bros.’ make. The pumping plant at the riverside 
consists of two de Laval centrifugal pumps, driven by Green- 
wood & Batley motors. ö 

The distribution system is of the three-wire type, with 
a supply pressure of 240 volts at consumers’ terminals. The 
feeders are triple-concentric cables, and the distributors 
three-core cables, all made by the British Insulated Wire 
Co, Ltd. Lighting is charged for at 6d. and 23d. per 
unit, or 44d., and power at from 24d. to 14d. The whole 
cost of the works has been £24,000. 

Mr. A. G. Cooper is the resident engineer, and Mr. H. N. 
Nugent is assistant engineer. Starting with a profitable 
traction load assured, the undertaking has good prospects of 
a successful result being attained at an early date. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 984.) 


Oldham Telephones.—The draft of the license for a 
municipal telephone exchange serving Oldham, Shaw,. Royton, 
Middleton and Chadderton, has been submitted to Oldham T.C. 
from the Postmaster-General. 

~The Pacific Cable.—In our issue of November 7th 
(p. 791) in the absence of exact electrical data, we calculated 163:5 
letters per minute as the possible speed over the Vancouver— 
Honolulu section of tbe Pacific cable. We note that in the House 
of Commons last week, the Postmaster-General said that the cable 
bad been laid in perfect condition, and that the tests for insulation 
and conductivity were satisfactory. The consulting engineers of 
the Pacific Cable Board had conducted a series of speed trials over 
the Vancouver to Fanning section of the cable. These tests showed 
that the cable was capable of carrying 85 letters a minute with 
band working, 100 letters a minute with automatic curb working, 
and, approximately, 168 letters & minute (84 letters each way) with 
duplex and automatic curb working. These tests, he added, exceeded 
the anticipations of the expert witnesses who gave evidence before 
the Pacific Cable Committee. 

The Times correspondent at Ottawa reporta that the effectiveness 
of the Canadian cable route was«horoughly demonstrated on 6th 
insi, a cable message sent by Sir S. Fleming to the Mayor of 


Ottawa circling the globe in 6 hours and 3 minutes. The time of 
transmission between Brisbane and London vid the Pacific and 
Commercial cables was 18 minutes, and between London and 
Brisbane over the Eastern Extension lines, 5 hours and 45 minutes. 

Bir Edward Sassoon has asked the Postmaster-Geueral whether 
he is aware that the Pacific Cable Board are about to enter into & 
pooling arrangement with the Eastern Extension Telegraph Co. ; 
and, if so, whether he will veto the proposal in the interests of 
reduced cable charges. Mr. Austen Chamberlain has replied that 
he has no reason to suppose that such an arrangement is con- 
templated by the Pacific Cable Board. But the Postmaster- 
General is not directly represented on that Board aud has no 
control over ita proceedings. 


Telegraphic Interruptions and Repairs :— 
CARLES, INTERRUPTED, REPAIRED. 
Latakia-Cyprus ee ee ee ee ee ee June 20, 1899 ee ee 
Communication with Carthagena and Barran- 


uilla (Columbia) .. «à ; 8 
T -Demerara No. .. oe vi Aug. 27, 1901 
Dominice-Martinique .. ee E May 8, 1902 
Dominios - Guadeloupe Nov. 4, 1902 
8b. Lucis-Martinique [LJ ae ee ee . May 8, 1909 ee 
Gosdercupe Perinlqas s sa se .. May 9, 1903 š 
Santa Crus de Teneriffe to Tejite de Teneriffe July 4, 1902 T 
Puerto Plata-Mariinique  .. i és .. July 10, 1902 b 
Guantanamo-Mole St. Nicholas. re .. Aug. 4, es 
Cayenne-Pinheiro 92 és ee ws .. Aug. 18, 1902 - 
Bt. Lucia-Bt. Vincent .. Sept. 19, 1902 e" 
Reissi-Iesa ee Oct. 22, 1903 0 ee 
Reissi-Yemani .. Oct. 22, 1903 < vii 
Cadiz-Teneriffe .. Nov. 8, 1902  .. ča 
Zanzibar-Mombassa Nov. 25, 1902 .. December 5 


Sitvebondo-Bandjermasin E. .. Nov. 95, 1902 .. December 6 


LANDLINES:— | ' 
Route vía Hanekin on Persian territo 
Comm 


ee ee Feb. 24, 1900 ee ee 
unication with Tientsin and Taku via 


Helampo s i: " va . July 18,1900 .. . 
Communication with Maranham .. .. Sept. 19, 1902 .. ds 
Majunga-Tananarive .. s - .. Nov. 80, 1002 .. December 8 
Odessa-Nicolaiew 3 ee ee Dec. 6, 1902 ee December 6 
Rowno-Odessa.... - ‘te „Dec. 8,1900 December 9 


Wireless Telegraphy.—It was recently announced in 


these columns that at the instigation of the Congo Free State 


Administration, Lieutenant de Bremaeker had left Brussels for the 
Congo to instal a Macconi system at Banana and Ambrizette. The 
work has now been completed, and although there is a large mountain 
situated between the two stations, the working of the installation 
has proved most successful. At each station a pole over 70 yards 
high has been erected, and a portable cabin built to contain the 
instruments. A petroleum motor is used to drive a dynamo for 
charging the accumulators. The Ambrizette station, situatcd on 
Portuguese territory, is 75 kilometres from that at Banana. The 
installation has cost the Congo Free State Government 25,000 
francs (£1,000). 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barrow.—January 5th. Two 250-Kw. steam generators, 
switchboards and piping. See “ Official Notices " December 5th. 


Blackpool.—December 24th. Poles, arms and brackets, 
cables, trolley wire, bonds, insulators, &c. See Official Notices " 
to-day. 


Bradford.—December 13th. Electric lighting for the 


new central baths and public hall. Specifications (£1 1s.) from the 
City Architect. 


Bray.—December 15th. Supplies for one year for elec- 
tric light works. See “Offcial Notices " to-day. 


Brighton.—December 23rd. Tramway tracks, bonding, 
and wood paving. See Official Notices November 28th. 


Brussels.—December 24th. The Belgian Post and 
Telegraph Administration want tenders for galvanised iron wire, 
and telegraphic and telephonic instruments. 


Bucharest.— December 24th. The Department of Pos‘ 


and Telegraphs want tenders for 50,000 kilos of galvanised steel 
wire of 2 millimetres thickness. 


Buluwayo,—February 26th, 1903. Establishment and 
working of an electric tramway. See Official Notices Nov. 21st. 


-- Cardiff.—December 18th. Tramway tools. See Official 
Notices” to-day. 


Clacton.— December 22nd. Two Economic boilers, 
piping; two 100-xw. steam dynamos, balancer and boosters; 
switchboard; cables, &c.; accumulators; crane. See Official 
Notices November 14th. 


 Bevonport.—December.29th. Overhead equipment for 
Corporation tramways. See Official Notices December 5th. 


—€— — — — — — — 
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France.—January 1st. The Prefectural authorities of 
the department of Calvados are inviting projects until January Ist, 
1903, for the construction and working of an electric tramway, 
for the transport of passengers and goods between Trouville and 


‘Honfleur, a distance of about 10 miles. Particulars may be 


obtained from, and proposals are to be sent to, La Prefecture de 
Calvados, Caen. . | 


Glasgow.—January 5th. 100 electric motor equipments 
and spare parts. See Official Notices to-day. 


Hebden Bridge. — December 22nd. Gas engines, 


-dynamos, booster and balancers, battery, switchboard, crane and 


cables. See “ Official Notices December 5th. 


Lowestoft.—January 7th. Motor cars, trucks, motors, 
and equipments, and track sweeping and watering car. See 


Official Notices” to-day. 


Luton.— December 15th. Distributing mains. See 
* Official Notices December 5th. . 


Roumania.—December 24th. The Roumanian Post aud 
Telegraph authorities in Bucharest are inviting tenders for the 
supply of 50 tons of galvanised steel wire 2 mm. diameter. 


Salford.—December 20th. 1,140 yds. of lead-covered 
cable. See “Official Notices " to-day. 


Stalybridge,—January 5th. Cables, telephone and test 
wires, high and low tension switchboards for main and sub-stations. 
See '' Official Notices to-day. 


Stoke - upon - Trent. — January 14tb. Destructor, 
boilers, pumps, Conveyor, economiser, steam dynamos, balancer, 
boosters, switchboard, battery, mains, &c., crane, and workshop 
machinery. Bee ‘ Official Notices " to-day. 


Sunderland.—January 2nd. Lancashire boiler, with 
fittings, &c. See Official Notices December 5th. 


Swindon.—December 29th. Wiring of Town Hall. 
See Official Notices to-day. 


Sydney, N. S. W.— December 17th. Cables, joint boxes, 
&c. See Official Notices " November 28th. 


Wallasey.—January 15tb. Steam dynamo, Lancashire 
boiler, condensing plant and cooling tower. See "Official Notices" 
December 5th. 


Wigan.—December 29th. Switchboard extensions, and 
supply of cable. See Official Notices " to-day. 


Wellington, N.Z.—January 21st. Supply and installa- 


tion of all material, including power house equipment, overhead 
work, track work, feeders, tramcars, &c., for tramways. See 
“ Official Notices to-day. - 


CLOSED. 


Bradford.—The Tramways Committee has accepted the 
tender of Messrs. G. F. Milnes & Co, Ltd., for fitting car top 
covers to six car bodies being made for them at £50 per car. 


Colchester. The T.C. has accepted the tender of 
Messrs. Siemens Bros. & Co., Ltd., for the supply of a motor- 
generator needed for the winter's supply of current to the Camp, 
for £219. 

Darlington.—The T.C. on December 4th accepted the 
tender of Messrs. Parker & Sharp, for the supply of a second 
engine and dynamo at the E.L. works. 

Dartford.—The U.D.C. has accepted the tender of 
Messrs. S. W. Gibson & Co., of Dartford, for the wiring of houses 
in the district. There were 11 tenders sent in. 


Dungannon.— The following were the chief tenders 
received by the U.D.C. on Beptember 24th for carrying out the 
work comprised in all the sections of the specification— i.e, 
dynamos, switchboard, engines, producer plant, battery, mains and 


public lamps :— | 
C. N. Robinson, Dublin .. se T T ve £4,762 19 10 
Johnson & Phillips. Loodon  .. "E ws - 4,27017 0 
National Electric Wiring Co., London oe . 4,260 0 0 
Marshall & Woods, London $3 oe . 4,185 0 0 
Porte & Co, Dublin 2s es ss "E .. 3.967 17 7 
Coates & Son, Belfast ne es is „ 3.958 18 0 
Smith & Parkes, Belf est. à " 2% .. 3,950 0 0 
Nicholson & Co., Manchester 8,759 8 0 


On the lowest tenders being amended to include Westinghouse 
engines, the tenders of Messrs. Coates and Mesers. Smith and 
Parkes were finally considered by the Council, and were: . 
Coates & Son, Belfast s T 55 .. £4,460 0 0 
Smith & Parkes, Belfast .. (provisionally accepted) 41,430 0 0 
The dynamos included are direct connected machines by Messrs. 
Laurence, Scott & Co., the switchboard by Messers. Statter & Co., 
the battery by Messrs. Sanders Rheders, the underground mains 
by Messrs. Glover & Co. 


f 


The U. D. C. on 4th inst. approved the conditional acceptance of 
Messrs. Smith & Parkes's tender. Application is being made fora 
£6,000 loan to carry out the work. 


Gravesend.—The T.C. has accepted the tender of 
Messrs. Gardner & Co., for supplying and fixing electric light 
fittings in the municipal buildings. 

Horsham.—The U.D.C. last Friday accepted the tender 


of Reavell & Co., for the supply of an engine and dynamo at 
£1,488, boiler and setting at £820, piping at £100, and extensions 
to switchboard at £63 for the E.L. works. 


London,— The following is a list of the four lowest ten- 
ders received by the L. C. C. for the road work and platelaying in 
connection with the reconstruction of the New Cross to Greenwich 


section of the tramways :— 


With Askham With Lorain With Hadfield 

Name of firm special work. special work. special work. 

£ s. d £ 8. d. £ sd. 

Dick, Kerr & Co. — 208,218 19 6 211985 0 11 
W. Griffiths & Co. 218,279 12 11 221,724 6 2 241,995 14 7 
E. Nuttall T = — 215,151 9 11 219,151 9 11 
J. G. White & Co. N 218,005 12 4 216,630 10 4 


The contract has been divided between Messrs. Dick, Kerr & Co, 
and J. G. White & Co., the amount of the tender in the first case 
being £102,066, and in the second £109,679. 


Malvern.—The sub-contract for two 150-H. P. engines 


bas been let by Messrs. Dick, Kerr & Co., Ltd., to Messrs. Belliss . 


and Morcom, Ltd. 


Norwich.—The Norwich Electric Supply Co. have | 


decided to instal an 850-11.r. Willans engine for direct coupling to 
a dynamo of Siemens Bros.’ make. 

South Wales.— The South Wales Electrical Power 
Distribution Co. have placed an order for extensions with Willans 
and Robinson, Ltd., of Rugby, for four 600-H. . engines for direct 
coupling to dynamos of the Westinghouse Co.’s make. 


Stalybridge.—The Stalybridge, Hyde, &., Tramways 
and Electricity Board bas accepted the tender of Messra. Herbert 
Morris & Bastert, Ltd., for the supply of four 74-tons hand- 
travelling cranes and gantry rails. l 


Swindon.—The T.C. has accepted the tender of Mess 


J Venner & Co. for the supply of electricity meters at £217. 


FORTHCOMING EVENTS. 


Friday, December 12th.—Edinburgh Students’ Engineering Society. 
Annual dinner. 

At 7.40 p.m. North-East Coast Institution of Engineers 
and Shipbuilders. Meeting in tbe Lecture Hall of 
the Sunderland Literary Society. Paperon “ Large 
Stop Valves for High Pressure Steam," by Mr. J. H. 
Gibson. 

Saturday, December 13th.— Association of Engineer-in-Charge. 
Visit to Haggerston Electric Light Station. 
Monday, December 15th.—At 8 p.m. Society of Arts. Cantor lec- 
ture No. IV., by Prof. V. B. Lewes, on “The Future 
of Coal-Gas and Allied Illuminants.“ | 
Wednesday, December 17th.—Institution of Electrical Engineers. 
Annual dinner in the Grand Hall of the Hotel Cecil. 
Thursdsy, December 18th.—At 8 p.m. Institution of Electrical 
Engineers. Meeting at the Institution of Civil Engi- 
neers. If the discussion on Dr. Fleming’s paper is 
concluded at the meeting on the 11th inst., the follow- 
ing paper will be read: — Notes of Recent Electrical 
Designs," by Mr. W. B. Esson. ' 
Friday, December 19th.—At 8 p.m.  Electro-Harmonic Society. 
Smoking Concert at the Holborn Restaurant. The 
chair will be taken by Mr, James Swiaburne, President 
of the I. E. E. 

At 8 p.m. Institution of Civil Engineers. (Students 
meeting.) Paper to be read on Electricity Supply 
from Double Current Generators,” by Mr. P. R. Wray. 


NOTES. 


` 


Poesy.—In the warmth of the noble emotions which filled 
us last week, when offering our heartfelt thanks to an esteemed 
contemporary for the poem dedicated to the Review, we fell, quite 
naturally, into the state of being identified with the mentally 
aberrated mendicant to whom we referred, and credited Sir 
Alexander Mackenzie with a composition which was the work of the 
late Sir Arthur Sullivan. Having gradually regained our no 
condition, and now possessing oug soul in “ Patience,” we hasten to 
correct our pardonable error. | Eae 
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A Novel Emergency Brake.—While the question of 


- electric-car brakes is occupying the minds of so many readers of the 


ErtcTAICAL Review, it is interesting to find in the current number 
of the Street Railway Review (N.Y.) the illustrated description of a 
kind of brake such as none of our numerous correspondents appear 
to have dreamt of. Indeed, it is probable that the invention can be 
attributed directly to a supper of canned lobster and cucumber. 
First figure to yourselves an arrangement which transmite the 
extraordinary stresses resulting from the rapid deceleration of a 
car in an emergency through the platform bearers, or knees, which, 
in fact, appears to be deliberately intended to shear the platform 
from the car body. One might be pardoned for thinking that the 
thing was invented by some artless car builder. The drawing 
pourtrays a equare rocking shaft pivoted in the outside bearers and 
situated near the end sill, bolted thereto being a pair of trunnions 
carrying between them a drum having flanges like arip-saw. Oa 
the drum isa steel friction band, of which the free end is connected 
by a chain or cable to a brake staff fixed in the usual position at 


the end of the platform. Normally the brake drum is tucked in 
under the car body ; when brought into action it descends till the 
teeth of the flanges are in contact with the paving. The grip of 
the teeth causes the drum to revolve, and the friction between the 
drum aud the steel band, which can be regulated by the driver, 
tends to stop this revolution, and so dissipates the energy of 
motion, till finally the car is stopped. It ie difficult to see any 
valid reason for the statement in the description that the dram 
cannot be locked by the friction band, and so skid on the pave- 
ment; and it is certain that, as an emergency brake, the device 
(taking it seriously for a moment) would be effective only when 
tearing up pavement at a maximum rate. One of these charmingly 
simple and destructive instruments would be fixed at each end of 
acar, and it would be more amusing to see than to feel a car 
being up-ended by the accidental dropping of the brake idram on 
the trailing end. 


Royal Institution.— The following are included in the 
lecture arrangements before Easter: Prof. H. S. Hele-Shaw, six 
lectures (adapted to young people) on “Locomotion: on the 
Earth; through the Water; in the Air” (experimentally illus- 
trated); and six lectures by Lord Rayleigh. The lectures on 
Tuesdays and Thursdays during the season 1903 will be delivered 
at five o'clock iostead of three, as in previous years. The Christmas 
course of juvenile lectures and the Saturday lectures will continue 
to be delivered at three o’clock. The Friday evening meetings will 
begin on January 16th, when a discourse wjll be delivered by Prof. 
Dewar on Low Temperature Investigations”; succeeding dis- 
courses will probably be given bv Prof. W. E. Dalby, Sir Herbert 
Max well, Bart., M.P., Principal E. H. Griffiths, Prof. E. A. Schäfer, 
the Right Hon. Lord Rayleigh, and other gentlemen. 


King’s College Engineering Society, — The ninth 
annual dinner of this society was held on Saturday last at the Hotel 
Cecil, Prof. E. Wilson, Wh. Sc., M.I.E.E., in the chair. The guest 
of the evening was Prof. John Perry, F.R.8., who delighted his 


hearers with a humorous speech, which was highly appreciated.. 


The Principal of King's College replied to the toast for the '' College 
and Staff,” and set forth the position which the college oocupies in 
connection with the new London University, and the urgent need of 
endowment. The chairman announced that Mr. J. S. Highfield, a 
former member of the Society, had recently been appointed engi- 
neer-in-chief to the Metropolitan Electric Supply Co. He also 
gave a brief résumé of the history of the Society, which was founded 
55 years ago. The speeches were interspersed with a flute solo, and 
songs given by the staff, students and Mr. F. Dale. The evening 


passed off very successfully, 113 past and present students being 
gathered together. Fg 


The British Association in South Africa.—Reuter’s 
Agency is informed that the suggestion that the British Associa- 
tion should hold its annual meeting for 1905 in South Africa 
emanated from the new South African Association of Science, of 


which Sir D. Gill, Astronomer Royal for the Cape, is president. 


Before the last meeting of the British Association at Belfast invita- 
tions were sent from the municipalities of Cape Towa, Kimberley, 
Bulawayo, and other centres in South Africa, and it is understood 
that these have been accepted, aud that tbe session of 1905 will be 
held in South Africa. Scientific papers will be read at various 
centres in the South African colonies, and visits will be paid to 
numerous places of interest. A sum of £7,000 has been collected in 
South Africa for the entertainment of the Association. While in 
Rhodesia the scientists will be the guests of the Charterad Co., who 
will place their railways at their disposal, and, among other things, 


take them by special train to the Zambesi, where they will slay at i 
the new hotel to be erected near Victoria Falls. Probably the 


guests will leave England in a special steamer.—The Times. 


The: American Mechanicals.—The American Society 
ot Mechanical Engineers met in New York last week (from 
December 2nd to 5th), but the. president, Mr. E. H. Reynolds, 


being ill, his address was not delivered. Among the papers read 


during the convention were the followiüg:— . 


“ Entropy Analysis of the Otto Cycle,” by 8. A. Reeve. 
“ Apparatus for Obtaining a Continuous Record of the Position 
of an Engine Governor," by J. C. Riley. 


“ Fly-Wheel Capasity for Engine-Driven Alternators,” by W. I. 
Blichter. 


„A Surveying Instrument in the Machine Shop,” by C. C. Tyler. 
„Gift Propositions for Paying Workmen,” by Frank Richards. 


“Analysis of Commercial Value of Water-Power per Horse- . 


Power per Annum," by A. F. Nagle. 


Northampton lustitute.—0On Wednesday last week 
the Lord Chancellor distributed the prises and certificates gained 
during the past session by the students of this Institute. Dr. 
Walmesley, the principal, having reported regarding tbe work of 
the session, the Lord Chancellor delivered a brief and interesting 
speech, in the course of which he‘said that the one thing that he 
thought was destructive of the commercial reputation of a nation 
was a cheap and bad article. Such institutions as the Northampton 
Institute were the great remedies in modern times for the cheap 
and nasty” article. It was what they supplied in the way of 
technical education that would enable the commerce of this country 
to achieve again the reputation which, in some aspects, had been 
diminished in modern times. A conversazione was subsequently 
held in accordance with the usual custom on such occasions. This 
appeared to be far more to the liking of the general publie assembled 
in the great hall than technical education speeches, for the applause 
following Lord Halsbury’s utterances had not died away when there 
was a more or lees general rush on the part of the public to get into 
the various rooms, to eat buns, or to obtain the best positions from 
which to watch swimming and gymnastic displays. But the 
management, evidently possessing a correct idea of the taste of the 
general public ia these matters, had prepared for this eventuality, 
aud had given instructions for the exits to be kept closed until the 
end of the distribution of prizes and the delivery of the usual 
courtesies, such as votes of thanks to his Lordship and Mr. Sebastian. 
The result was that a crowd of several hundreds of persons re- 
mained standing near the doors for about half an hour, saving up 
their energies for a squeeze out of imprisonment at the moment 
authority was relaxed. We do not say how far the Institute autho- 
rities were justified in confining people against their will, but it ig 
regrettable that good manners were not the most highly developed 
characteristic of many of the visitors present. We went a round 
of the workshops and class rooms, to see once again the practical 
technical side of the Institute. It is hardly necessary to remark 
that the great bulk of the people did not find these of such 
absorbing interest as to call for a visit, while the amusement 
sections attracted vast crowds. Would it not be better in future 
to have the distribution of prizes and the conversazione on different 


days? 


Liverpool Electrical Undertakings.—In a repre- 
sentation which has been made by the City Council of Liverpool to 
the L. G. B., with respect to a proposed inclusion of the County 
Borough of Bootle and adjoining districts, in the City of Liverpool, 
certain facte respecting the Liverpool tramways and electrical 
supply are stated. Since the Corporation came into possession of 
the tramways in 1897, 68 miles of track have been reconstructed 
for electric traction, and nearly 40 miles of new lines have been 
constructed, making a total of upwards of 100 miles of track with 
an equipment of 400 regular electric cars, traversing 21 routes to all 
parts of the city. The expansion of the system since it was taken 
over by the Corporation has been as under :— 


Percentage 
1897. 1901. . increase. 
Passengers 38,409,084 101,108,780 163°2 per cent, 
' Mileage *. 6013, 182 10,970,063 82˙4 » 
Receipts £290,743 £468,383 611 


The fares on all routes are less than one halfpenny per mile, the 
average length of the penny stage beiog 2i miles. The capital 
expenditure on the Liverpool tramway system to December 31st, 
1901, amounted to £1,749,428. As regards a supply of electricity, 
it is stated that on July Ist, 1896, the Liverpool Corporation 
purchased the undertaking of the Liverpool Electric Supply Co., 
Ltd., for the sum of £400,000, the share capital of the company at 
that date being £250,000. The prices charged at that date were :— 
For lighting, 74d. per unit; for power, 5d. The capital expended 
on the electric supply undertaking up to December 31st, 1901, 
including the purchase money paid to the Liverpool Electric Supply 
Co., was £1,187,622, including the Garston undertaking. The prices 
charged for electrical energy as from April 1st, 1892, have been :— 
For lighting, 321. per unit up to 3,000 units per quarter; 3d. in 
excess of 3,000; for power, 2d. per unit up to 3,000 unite per 
quarter, and lid. per unit in excess of 3,000. For lighting 
Corporation buildings, the charge is 3d. per unit, and for street 
lighting 2d. per unit. The charge for energy for the tramways is 
l'2d. per unit. The output for the year ending December 3lst, 
1901, was:—For lighting and power, 6,235,031; for tramways, 
13,782,508 ; total units, 20,018,142. The clectrical generating 
stations contained plaut of 29,420 H.. The number of consumers was 
3,872, and the equivalent number of 16 c.f. lamps connected to the 
mains was 180,990. l E | 
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Acetylene Black.—We learn that in Switzerland there 
is a factory manufacturing a black pigment from acetylene obtained 
from calcium carbide, according to a process invented by M. Hubou, 
of Paris, It is said that the whole of the, produet can be disposed 
of without trouble, as the shade of the pigment is good, afd it is 
free from any greasy matter which would prevent the printere’ ink 
or paint made from it drying properly. Acetylene black is also 
employed in calico priating with gratifying results. It is reported 
that another works may soon! beerected,ieither';in England or 
France for the same purpose. In Switzerland the crust found round 
the ingots of calcium carbide coming from the electric furnace was 
originally used for generating the acetylene needed for the manu- 
facture of the black; but now owing to the lower price of the 
prime material, good carbide is employed. The Hubou process 
consists in pumping acetylene into steel cylinders to a pressure of 
some 2 atmospheres net, thenjpassing an electric spark through the 
vessels, which causes the gas to dissociate into ite elements, carbon 
and hydrogen. The hydrogen is collected in a suitable holder, and 
put to any convenient work; the carbon is ready for sale. F Only 
the question of price remains to make this Hubou process a most 
important one, for but few people have ‘any, ideal what enormous 
quantities of lampblack are consumed every day in the form of 
printers’ ink, and what an unsatisfactory material ordinary lampblack 
always is. 


An Electric Glass Factory.— According to L’ Indusirie, 
a glass factory has just been opened at Deutsche Matrei, in Tyrol. 
The glass is manufactared by a new process invented by Messrs. 
Volcher & Becher, of Cologne, which makes use of the electric arc 
in order to obtain the extreme temperature without running the 
risk of devitrification. The great difficulty which had to be over- 
come was the fact that glass when in state of fusion acts as a con- 
ductor. The inventor constructed a special kind of apparatus in 
which the carbon electrodes do not come into contact with the 
molten masse, and in which enormous resistances are placed in the 
circuit by means of metal bricks which form the crucible. Electric 
current to the extent of 3,000 H.. is used in the factory, and is 
furnished by a neighbouring calcium carbide factory. The process 
is still in an embryo stage, and, unfortanately, does not as yet allow 
glass to be produced so economically as by the old method. It is 
claimed, however, tbat the clear glass plates are particularly 
beautiful. 


Electric Traction with Alternating Currents.— 
Speaking of the victory of direct current over alternating current 
in connection with the London Underground Railways, and about 
the single-phase installation which the Westinghouse: Electric Co. 
are about to carry out on the Washington—Baltimore line, the Electro- 
technische Zeitschrift makes the following remarks :—“ The decision 
of this commission (the arbitration of the Metropolitan and Metro- 
politan District Railways) cannot be considered as final as far as 
railways in general are concerned, for since tbat time the electrical 
engineers of England, Germany and America bsve been energetically 
engaged on the problem, and the technical success of the alternating 
system may be regarded as assured. In fact, there is & large 
number of alternating current railways in successfal operation on 
the European Continent. An objection which the supporters of the 
direct-current motor advance against the alternating-current motor 
is that the small air-gaps of the latter increase the number of repaire, 
while 'a second is that of the low acceleration. In both cases 
practice bas proyed the contrary. Iu support of this, we give an 
extract from a letter we received a few days ago from Prof. Kiibler. 
This gentleman, who has just been condacting some trials on the 
Burgdorf-Thun railway, makes the following statement:—‘ The 
results of my experiments, which took place in the presence of Mr. 
Krabenbuhler and Mr. Morgenthaler, of the Brown, Boveri Co., 
cannot be properly determined at this early date, on account of the 
great amount of calculation they must necessarily entail. But I am 
able to say at once, that the alternating-current system has un- 
doubtedly proved its excellence during the three years of actual 
operation. There have been no motor repairs. The line pressure is 
higher (850 volts) than it was at the beginning without causing any 
difficulties. With reference to the alleged heating of the motors, I 
made a trip on a goods trains with a locomotive which is used for 
shunting purposes, and at another time I had a train consisting of a 
motor car and three trailers started about 20 times rapidly in suc- 
cession. Inthe latter case the train was run up an incline and the 
motor finally cut out when running at full speed.- Notwithstanding 
this, the windings were barely warm to the hand.“ 


B. E. T. Club.—On Wednesday, December 3rd, this club 
gave ita annual smoking concert at the Crown Room, of the Free- 
mason's Tavern. Mr. J. S. Raworth/'presidedi,withihis customary 
aplomb, prefacing the evening with a speech ‘in which be regretted 
the absence of Mr. Garcke owing to temporary indisposition. The 
evening turned out a great success, some 250 being present. The 
programme was excellent, and included several good!turns by well- 
known artiste who were received with loud applause. The flourishing 
condition of this club would seem to’ prove that the energies of the 
company to which it is attached is by no means exhausted by ite 
tentacular activities. 


Industrial Co-operation.—The Times says that Messrs, 
Clarke, Chapman & Co., engineers, Gateshead, bave issued a circular 
to their employés, inviting their suggestions with a view to develop- 
ing industry by tbe use of machinery or appliances that would 
cheapen or improve the quality of the work. The suggestions are 


to be sent in in writing at the beginning of each month, and their 
merits will be considered by a committee. The workmen will 


receive a pecuniary reward. 


French Accumulator Tests.—The Centradlatt für 
Accumulatoren und Elementen kunde publishes details of tests 
carried out by order of the French Minister of the Marine with 
secondary cells of French manufacture—presumably for use on sub- 
marines. The method of testing the durability of the cells was as 
follows :—The cells submitted by the various manufacturers were 
connected up in series to form one battery, and were charged and 
discharged 250 times, A current of 330 amperes was used for the 
first chnrging operation for a period of four hours, and subsequent 
charginge were carried out with the sams current for a period 
equivalent in ampere-hours to a 50 per cent. increase on the pre- 
vious discharge from the battery. The discharge was carried out at 
660 amperes, and was continued until the E. M. F. of any cell had 


` fallen to 1°65 volts. Two chargings and dischargings were com- 


< 


leted daily, and Sunday was observed as a rest day. The level of 
iquid in each cell was preserved constant by addition of water or 
acid during the period of the test. The cells which fell below 
1 65 volts in less than half an hour from the commencement of any 
period of discharge were withdrawn from the series, and the plates 
submitted to a final examination in the presence of a representative 
of the makers. The number of cells entered for the test was l, 
these being submitted by 13 manufacturers. The experiment con- 
tinued from October 10th to March 17th, and on the latter date 
only five cells were left as survivors of the durability test. The 
following are the trade names and final E. M. Fs. of these five cells: 
—Heinz (1:860 volts), Union (1:790 volts) Metanx (1772 volts), 
Max (1514 volts), Fulmen-d'Arsonval (1:650 volts). Of the above 
five makes of secondary cells, the first four are manufactured excla- 
sively with pasted plates. The maximum weight of accumulators 
for the French Navy is fixed by the Ministry at 225 kg. The 
Heinz cell had:a total weight of 181 kg., of which 106 kg. repre- 
sented the welght of the plates.— Scientific American. 


Electrically Operated Elevators.—There are com- 
paratively very few elevators operated by alternating current in 
this country. One reason, perhaps the principal reason, is that 
most of our alternating current stations distribute single-phase 
current which, 80 far, has made very little headway in the matter of 
power work. In the States, two-phase distribution is not uncommon, 
and in New York, both continuous and two-phase, is available 
from the public mains. It is interesting to learn, therefore, 
that in New York there are about 3,000 elevators operated by con- 
tinuous and 300 by alternating current, and the question arises as to 
which method, in practice, has proved itself the superior. To deter- 
mine this, Prof. G. F. Severs, of Columbia University, with the 
assistance of the senior students, made some 20 tests, the results 
of which are embodied in a paper read a short time ago 
before the American Institute of Electrical Engineers. Whilst 
the paper is somewhat inconclusive, there. seems to be little 
room to doubt that the advantages are all on the side of the con- 
tinuous current methods. The alternating aystem labours under the 
disadvantage that there is no satisfactory method of control, and in 
most of the cases tested there was no controller or starting switch, 
the circuit being closed direct on the motor through a D.P. switch. 
Oa the other hand, all the continuous current motors were equipped 
with proper starting apparatus, so that whilst the curves aud tables 


show that the maximum demand and consumption of energy are . 


considerably less with continuous current tban with alternating 
current motors, the latter are handicapped by the eystem employed. 
The test readings have been reduced to a common basis, and plotted 
in curve form, the basis beiog a lift of 50 ft. in 30 seconds with a 
load of two passengers. On the average, the cage was over-balanced 
to the extent of 500 lbs. We note from the curves that, in ascend- 
ing, the maximum demand at starting was 14 Kw. for the continuous 
current and 28 for the alternating current, whilst tne energy con- 
sumption for the full lift is in the proportion of 1:5 to 1. Descend- 
ing, the maximum demand was, respectively, 17 and 26 xw., and 
the energy consumption in the proportion of about 1:08 to 1. From 
another cutve we find that, with magnet control, a continuous 
current motor taking up 2) passengers ata maximum d of 200 ft. 
per minute, took a maximum of 225 amperes at 110 volts (100 at the 
motor terminals), falling to 150; and, with only two passengers, 4 
maximum of 14U amperes, falling to 15. As was pointed out in the 
discussion, these results are by no means the best that can be 
obtained; in fact, the starting currents are excessive, and the curves 
show bad gradation of the starting resistances, although they 
represent makers’ ordinary practice. One speaker, 8. G. Neiler, 
gave figures obtained with elevators installed under his epecifica- 
tions, in which the starting current did not exceed the running 
current by more than 15 per cent., against the over 800 per cent. 
given above. He said that to make results at all comparable, they 
should be reduced to xw.-hours per ton per mile per hour, and 
neglecting the starting energy, he had obtained results of 
0°676 Kw.-hour per ton-mile per hour. Mr. J. W. Mabbs con- 
sidered that the excessive starting currents required by electrical 
elevators rendered accumulators necessary, and said that no 
electrically operated elevator was so economical, or could compare 
favourably as to speed with the hydraulic elevator where high 
speeds and quick acceleration were demanded. 


Personal.—Sir Benjamin Baker, K.C.M.G., has been 
appointed a Knight Commander of the Bath in recognition of 


his services in connection with the construction of the Nile 


ret ervoir. 
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Mr. G. W. King, car shed superintendent to the Potteries Elec- 
tric Traction Co. at Stoke-on-Trent, on leaving to take up the 
position of manager of the Wrexham Electric Tramways, has been 
presented by the employés with a marble clock and pair of 
bronzes. 


For Sale.— Electric fitting and brass foundry business at 
Birmingham. See our advertisement pages to-day. 


Diesel Motors for Russia.—It is reported that the 
Russiau State Railway authorities have placed the order for the 
establishment and equipment of a large central electric lighting 
plant at the railway station at Kiew with the Augsburg Maschinen- 
fabrik, Augsburg, Germany. It is stated that the plant will com- 
prise four 400-H. P. Diesel motors. 


Auction Sale.—On 18th inst. Messrs. P. Huddleston 
and Co. will sell by auction at the Electric Light Station, 
Broadheath, Manchester, a 50-H.P. Browett-Lindley engine, a 30- 
Kw. alternator, combined engine and induced draught fan, and 
other engines, dynamos, and apparatus. See our advertisement 
pages this week. 


Appointments Vacant.— Bermondsey B.C. wants a clerk 
for the electricity department at £2; a borough electrical engineer is 
wanted at Morley; mains superintendent for Motherwell at 
£2 58.; a junior assistant at £104 for Burnley; the L.C.C. re- 
quires an assistant electrical engineer for its tramways at £500; a 
chief engineer for Dundee at £400; an assistant mains auperin- 
tendent for Sunderland at £90; an electrical adviser for 
Colom bo, at Rs. 10,000. See Official Notices to-day. 


THE CENTRAL STATION ENGINEER. 


Tan Tramways Committee of Sheffield T.C. has increased the salary 
of Mr. H. E. YBRBURY, assistant electrical engineer, from £260 to 
£280 per annum from June 7th next, and that of Mr. E. J. Marsu, 
chief electrical superintendent, from £160 to £200. The E. L. 
Committee has increased the salary of Mr. H. S. R. Panton, secretary, 
from £300 to £325. 


Mr. J. 8. HriGHFIELD, the electrical engineer for the Corporation 
of St. Helens, has been appointed by the Metropolitan Electric 
Supply Co. to the position of chief engineer. 


Mr. James A. ROBERTSON, chief electrical engineer with Messra. 
Denny Brothers, Dumbarton, has been appointed electrical engineer 
for Greenock, at a salary of £250 per annum. There were 70 
applications. 


The Swindon Lighting and Tramways Committee has made the 
following appointments :— Assistant electrical engineer, Mr. R. W. 
GRUBB, M.A., assistant engineer, Eastbourne Corporation; chief 
clerk, electricity and tramways department, Mr. T. MEDCALF 
(Burnley) at a commencing salary of £100. 
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NEW COMPANIES REGISTERED. 


River Plate Electricity Co., Ltd. (75,569).—This company 
was registered on November 28th, with a capital of £250,000in £1 share-, to 
adopt un agreement with the ay Safe Deposit and Agency Co., Ltd., and to 
carry on in the Argentine Republic or other part of South America or else- 
where the business of generating, producing, storing, BIER: and dealing 
in and with electricity and electric force for any purpose, &c. The first sub- 
‘cribers (each with one share) are:—W. A. Waite, 1, Exeter Road, Brondes- 
Lary, N.W., clerk; F. W. Dickson, 189, Wilberforce Road, N., clerk; 
Pr. J. Duncum, 67, Goldhurst Terrace, Finchley Road, N.W., clerk; 
J. W. Pollard, 110, Olinda Road, N., clerk; P. . Cullen, 87, Seymour 
load, Hornsey, N., journalist; H. Spinks, 45, Roding Road, High Street, 
lomerton, secretary; and G. E. Sanders, 61, Larkfield Road, Richmond, clerk. 
No initial public issue. The number of directors is not to be less than three 
nor more than seven; the first are to be appointed by the subscribers; qualifi- 
cation, £500; remuneration, £1,000 per annum, divisible. 


Nottinghamshire and Derbyshire Tramways Development 
Co., Ltd. (75,577).—This company was registered on November 29th, with a 
capital of 450.000 in £10 shares, to promote Bills in Parliament and to seek 
powers to construct tramways in Notts. and Derby, or elsewhere, and work the 


same by animal, electrical or other power, and to carry on the busiuess of. 


railway and tramway constructors, owners and workers, producers and suppliers 
of electricity, &o. ‘The first subscribers (each with one share) are: W. 8. B. 
MoLaren, M.A., 56, Ashley Gardens, London; M. H. Mills, Sherwood Hall, 
Mansfield, M I.C.E.; D. Fox, Marlbro House, Dewsbury, manufacturer; J. N 
Thackeray, 7, College Street, Nottingham, cotton manufacturer ; G. Wi ley, 
Nedcliffe, Mapperley Road, Nottingham, silk merchant; T. G. Mellors, 1 
John’s Chambers, Nottingham, chartered accountant; and J. Fell, Hollyhurst, 
).eamington, engineer. No initial public issue. The number of directors is 
not to be less than three nor more than seven; the subscribers are to appoint 
the first; remuneration as fixed by the company. 


County Electric Traction Co., Ltd. (75.553).— This company 
was registered on November 28th, with a capital of £8,000 in El shares, to pro- 
mote, construct and maintain railways and tramways, to work the same by 
animal, @lectrio or other traction, &c. The first subscribers (each with one 
share) are :—A. E. Pegg, 4, Alice Road, Chadwell Heath, Essex, Jaw stationer; 
B. B. J. Dudley, 891, Fulham Road, 8.W., engineer; T. B. Nash, 25, Victoria 
Street, B. W., secretary; P. J. Fell, 6, Mornington Crescent, Regent’s Park, 
N.W., surveyor; J. Lewis, 83, Cathles Road, Balbam Hill, 8.W., law olerk: 
W. J. Driscoll, 12, Clement’s Inn Passage, W.C., clerk ; and E. G. Mawby, 25, 
Lexham Gardens, W., solicitor. No initial public issue. Table *A" mainly 


applies, 


Dynamotor, Ltd. (75,563).—This company was registered on 
November 28th, with a capital of £6,000 in £1 shares, to acquire W. 8. Frost's 
invention of a new electrical power machine, to turn the same to account, and 
to carry on the business of electrical and mechanical engineers, &c. The first 
snbscribers (each with one share) are: -W. T. Frost, 185, High Street, 
Homerton, N.E., electrical engineer ; H. Hawkins, Bush Lane House, Cannon 
Street, E.C., land and estate agent; H. Foster, 47, Disraeli Road, Putney, 
gentleman; H. F. P. Hawkins, 94, Upper Richmond Road, Putney, 8.W., land 
agent, &o.: I. Levy, 86, Chepstow Place, W., gentleman; A. Smith, 79, Addison . 
Gardens, W., financial agent; and M. de Moro, Bush Lane House, E.C., gentle- 
man. No initial public issue. Registered without articles of association. 


* 


N.S. Electric Storage Co., Ltd. (75,623).—This company was 
registered on December 8rd, with a capital of £21,100 in 20,000 “A shares of 
£1, 20,000 B shares of Is. each, and 2,000 “C” shares of ls. each, with 
objects chiefly indicated by the title. The first subscribers (each with one 
share) are :—R. B. Cannings, 81, Camilla Road. SE. clerk; J. E. Simister, 83, 
Clements Road, High Street, East Ham, clerk; A. W. Read, 11, Ironmonger 
Lane, E.C.. solicitor; P. J. Pakeman, 11, Ironmoneer Lane, E.C., solicitor; G. 
Rowson, 136, Francis Road, Leyton, clerk: H. M. Cordrey, 26, Amott Road, 
S.E., clerk; and E. Cleaver, 1, Walker Street, Limehouse, clerk. No initial 
public issue. The number of directors is not to be less than two nor more than 
seven; the subscribers are to appoint the first; remuneration as fixed by th 
company. Registered office, 30, Stockwell Street, Greenwich. 


Metal and Chemical Co., Ltd. (75,653).—This company was 


registered on December 6th, with a capital of £7,500 in £1 shares, to acquire 
patents and licenses for treating metals, earths, and other substances by 
electric, chemical, mechanical, electro-chemical, and other processes, to turn 
the same to account, and to carry on the business of electricians, chemists, 
mechanical engineera, metal workers, ironmongers, smiths, founders, mill- 
wrights, &c. The first subscribers (each with one share) are:—F. B. Darling, 
184, Upper Dawlish Road, Selly Oak, Birmingham, clerk; C. Dust. 126, Byron 
Road, Small Heath, Birmingham, clerk; G. A. Baker, 24, St. Peter’s Road. 
Handsworth, clerk; W. E. Broadhurst, 89, Belgrave Road, Birmingham, clerk ; 
Miss C. Bryan, 274, Soho Road, Handsworth: R. V. Lioyd, 204, Malmesbury 
Road, Small Heath, clerk ; and A. C. Hughes, 77, Ombersley Road, Birmingham, 
clerk. No initial public issue. The number of directors is not to be less than 
two nor more than five; the subscribers are to appoint the first. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


C. & A. Musker (1901), Ltd., Electrical and General Engineers, 
Liverpool (70, 678).— Issue on November 17th of £2,900 debentores, part of a 
series created July 5th, 1901, to secure £50,000 charged on the company's 
undertaking and property, present and future, including uncalled capital. 
Date of trust deed: July 8th, 1901. Trustees: Law Guarantee and Trust 
Society, Ltd. Total amount previously issued of the same series, £82,320. 


Electric Ozone Syndicate, Ltd., Bun Court, Cornhill, (44,660).— 
Issue on November 19:h of £200 debentures, part of a series created October 
16th, 1901, to secure £6,000 charged on the company's undertaking and 
property, present and future, including uncalled capital. No trustees. Total 
amount previously issued of the same series, £5,400, 


Windermere and District Electricity Supply Co., Ltd. 
(41,461).—A trust deed dated November 11th, 1902, to secure £20,000 debenture 
stock has been registered. Property charged: freehold land at Troutbeck 
Bridge, Windermere, and the company’s ‘property, present and future, in- 
cluding uncalled capital and the benefit of provisional orders. Trustees: 
F. A. Roberts. J.P., The Common, Windermere; and H. Agnew, 29, Booth 
Street, Manchester. 


Electric Lighting Boards, Ltd. (7. Pall Mall, W.) (64,543).— 
Issue on November 24th of a debenture for £100, part of a series created March 
10th, 1902, to secure £20,000, constituting a first and floating charge on the 
company's undertaking and property, present and future, including uncalled 
capital. Date of trust deed, March 18th, 1902; trustee, Gen. 8. J. Nicholson; 
total amount previously issued of same series, £19,800. Also on same date, 
issue of £2,800 debentures, created October 31st, 1902, to secure £5,000, con- 
atituting a second and floating charge on same property. Date of covering 
deed, November 24th, 1902; no trustees; holders, British Thomson-Houston 
Co., Ltd. (£1,009), Liverpool Electric Cable Co., Ltd. (£1,800), Sunbeam Lamp 
Co., Ltd. (£500); no previous issue of same series. 


Bright’s Light and Power, Ltd. (College Hill Chambers, E.C.) 
(58,290).— A third mortgage debenture, dated November 24th, 1902, to secure 
£1,000, charged on the company’s concessions, freehold and leasehold property, 
works and plant, and (as a floating security) all its property and undertaking, 
including uncalled capital, has been registered. Holder, E. H. Shaw. 


Newmarket Electric Light Co., Ltd. (44,450).—Issue on 
November 17th of $1,000 debentures, part of a series created October 16th, 1809, 
to secure £15,000, charged on the company's undertaking and property, present 
and future, including uncalled capital. Date of conveyance to trustees: 
October 16th, 1509. Trustees: G. H. Verrall, Newmarket; and F. E. Gripper, 
Broad Senctuary Chambers, S.E. Total amount previously issued of same 
series, £11,800. 


Flather & Co., Ltd. (Park Electrical Works, Leeds) (74,602). 
—lssue on November 17th of 600 debentures, being the whole of a series 
created November 15th, 1902, charged on the company’s undertaking and pro- 
perty ent and future, including uncalled capital, Holder: F, A. Angell, 

6, ary Street, Leeds. No trustees, 
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W. T. Glover & Co., Ltd. (Electrical Wire and Cable Manu- 
facturera, Trafford Park, Manchester) (56,124).—Issue on November 20th, of 
£20,000' debentures (two of £10,000 each), part of a series created May 7th, 1902, to 
secure £100,000. Property charged: The company’s undertaking ang property, 
present and future, including uncalled oapital, as a second charge, ranking next 
after £100,000 4} per cent. first mortgage debenture stock. Holders: Man- 
chester and County Bank, Ltd., 65, King Street, Manchester. No trustees. 
Total amount previously issued of same'eeries, 460, 000. 


SUPPLY STATION ACCOUNTS. 


THE following is a copy of an abstract and 
analysis of accounts for the period of 11 months 
ended September 30th, 1902, which was sub- 
mitted to the Borough Council of Hackney at its last meeting by 
Mr. L. L. Robinson, the borough electrical engineer: 


Hackney. 


Capital expended st end of period ... s 

Revenue from electricity supply (exclusive of actual coat 
[sic] of carbons and maintenance charges of public 
lighting)— 


Private lighting e" eds -— £7,528 
Public lighting as yis 3,931 
220 £11,459 
Revenue from meter rents, &c. - - ee see £147 
Total revenue ... es ves eee -— " £11,606 
Total working expenses (exclusive of cost of carbons and 
maintenance charges of public lighting) sos .. £4,969 
Gross profit, before providing for interest and repayment ^ £6,637 
Interest on loans, less interest receivable ... £5,606 
Repayment of capital aoe TT in 1,104 
£6,710 
Financial result, after providing for interest and repay- 
ments (deficit) "m a T € wee sie £73 
Capacity of dynamos... es e - ee . 1,800 Kw. 
Maximum load reached lll... . 996 Kw. 
Load factor 25 .. 116% 


Number of 8-c.P. lamps connected at end of period ... 52,451 
Number of units generated ... ees T .. 1,137,330 
Number of units sold— 


Private supply T wae xu T 512,954 
Public supply i5 sé ae ade 413,125 
Total ... es T sis ae ——— 926,079 


Average price obtained 
Private supply T" T ics es 882 .. 353d. 


Public supply e T. 2 E i» .. 2'28d. 
Combined Pes s wae ey ue .. 297d. 
ANALYSIS OF COSTS. 
Total. Cost per unit sold. 

Fuel and heat ... "e ds % £2,081 „„ . 0°526d. 

Oil, waste, water and stores -— 205 . .. 0˙053d. 

Wages of workmen .. : ..  .. 1, 198 . . 0'310d. 

Repairs and maintenance  ... 5 223 ... ... 0'058d. 

Works costs. . 43,65). . 09474. 
Management expenses— | 

Salaries, rents, rates and taxes, &c. — 1,314. . 0:343d. 

Total costs kan .. 44, 969 oe. 1 290d. 
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CITY NOTES. 


Nernst Electric Light, Ltd. 


Mr. BERNaBD M. Deraxe, chairman, presided on Wednesday 
afternoon over the third annual general meeting of the above 
company held at the Westminster Palace Hotel, when the follow- 
ing report was submitted: 


The directors beg to submit their report and accounts for the year ended 
September 80th, 1902. Trading operations having commenced during the year, 
a profit and loss acconnt bas been prepared. As, however, only three months 
were under the new working basis, the result for the year, after crediting 
interest and dividends received, has been a net loss of £1,648 128. Id. In addition 
to this, there has been further expenditure amounting to £1,518 17s. 6d., which 
is carried to development suspense account, and £443 18s. sd. for cost of new 
patents. As already announced by circular, the directors, after protracted 
negotiations, have concluded a working arrangement for a term of years with 
the Allgemeine Elektricitäts Geselischaft, of Berlin, by which your company 
has the benefit of their large existing manufacturing resources, and is spare 
the necessity for making a heavy capital outlay on & factory situated out of 
England. At the same time the legal proceedings in connection with the com- 
pulsory license were terminated, and in return for the cession of certain patents 
taken out in Great Britain by your directors and staff, the Allgemeine Elek- 
tricitits Gesellschaft have made valuable concessions relating to the terri- 
tories comprised in this company's field of operations. Since the signing of 
this agreement in June, over 80 agencies have been established in the com- 
pany's most important centres, and a suppiy of lezopa has. been sent out. to 


. £207,722 


* 


P 


enable demonstrations to be made without delay. The receipt and execution 
of orders has already commenced, and it is hoped that with the further retrench. 
mente that have become possible, the company may soon be in a position to 
cover expenses. It is satisfactory to note that the Allgemeine Elektricitáts 
Gesellschaft in their last report. to their shareholders state that the introduction 
of the Nernst lamp has been acomplete success, and that the lamp daily gains 
new friends. This statement is borne out by the e increase of lamps in use 
in Great Britain, which is a hopeful feature for this company. It not only 
means an increase in the royalties but, ifthe lamps supplied continue to be of 
good quality, it must have an important influence on trade in the company's 
territories. The return of royalties on lamps sold in Great Britain ap to 
September 80th must be regarded as approximate, for the complete account is 
not due till the end of the year. The retiring director is Mr. B. M. Drake, who 


offers himself for re-election. The auditors, Mesars. Deloitte, Dever, Griffiths 


and Co., retire, and being eligible, offer themselves for re-election. 


The CzarRMAN said: Since the last meeting I have to record with 
regret the retirement of Sir Henry Mance under medical advice, 
and also of Mr. Fort, who found it impossible to continue to devote 
the time required by the undertaking. The vacancies have not 
been filled, andiunder the present simplified conditions of working 
the present directors have no difficulty in coping with the business. 
You will see from the balance-sheet which you have all received, 
that the value of patents has been increased by £433 13s. 80. 
This expenditure was made under tbe advice of the company's 
patent agents, as it was considered desirable to strengthen our 
position in the most important trading centres by auxiliary petents 
covering the more recent constructional details of the lamp. It 
will be observed that part of the total expenditure during the year 
has been carried to suspense account, and part is included in the 
profit and loss account. It should be explained that as long as the 
company was working on the old basis without tangible sources of 
income, the suspense account was necessarily continued, but after 
the settlement to which I will refer later, a profit and loss account 
became possible for the firet time in the history of the company. 
Although the result of our first profit and loss account shows a 
debit, you will, Iam sure, be pleased to note that some substantial 
sums have accrued from the genuine sale of lamps, and the result is 
at any rate a great improvement on former years The largest 
item under the beading of income is the royalty amounting to 
£1,115 on lamps sold in England, and there is little doubt that this 
will rapidly increase. The wisdom of purchasing this asset, which 
was effected by the directors subsequent to the formation of the 
company, for a cash consideration of £5,000, is thus clearly 
demonstrated. The only other item which I think calls for com- 
ment is that of the directors’ fees. You will remember tbat in the 
last report the directors announced their intention to draw only 
one-quarter of the sum to which they were entitled, and they pro- 
posed to continue to work on this reduced scale until such time as 
the production of the lamp in a commercially saleable form was an 
accomplished fact. This period having, in their opinion, arrived in 
June last, the three directors decided to draw approximately the 
amount that they would then have received had the larger board 
continued, thereby effecting a saving to the company of £400 a 
year so long as the board remains as at present constituted. The 
arrears, amounting to £793, are shown in the balance-sheet, and I 
may say that so long as my colleagues and I continue to enjoy the 
confidence of the shareholders in carrying out the policy which we 
have adopted, it is not our intention to claim:these arrears until the 
company has turned the corner and is paying ita way. The most 


important work in the past year has been the settlement and. 


amicable working arrangement effected with the Allgemeine Elek- 
tricitiits Gesellschaft in regard to the legal proceedings which were 
pending at the time of the last report. You will remember that 
your directors decided to apply for a compulsory license to manu- 
facture in Great Britain, the result of which application was neces- 
sarily uncertain. Previous, however, to the hearing we received a 
visit from the directors of the Allgemeine Elektricitäts Gesell- 
schaft, as a result of which Mr. Hirst and I visited 
Berlin, and, after difficult negotiations, were able to settle an 


agreement which not only avoided farther legal outlay, but enabled 


us at once to determine upon a definite policy, and commence 
earning an income. At the same time it overcame the difficulty 
which had previously existed as to che company’s inability to manu- 
facture except in foreign countries. At first sight it may appear 
that we have for the time sacrificed the manufacturing profits, but I 
can assure you that we have seen enough of the problem to bo 
certain that no one could make lamps at the priee we are now 
obtaiuing them at without providing a factory on a scale that was 
quite beyond our means. With regard to the patents which we 
transferred, we were advised that these, although valuable in them- 
selves, were subordinate to the master patente held by the Allge- 
meine Elektricitäts Gesellschaft, and as announced in our report, 
we received a valuable quid pro quo for their cession. If the inven- 
tion should develop in the future to an extent which would 
warrant manufactories being started in our different countries, there 
will be nothing to prevent our adopting this course. Some doubt 
was thrown on the value of one of the master patents by a decision 
in Germany, which declared this patent void. It is satisfactory, 
therefore, to hear from Prof. Nernst that the Supreme Court 
has recently reversed this decision, and reinstated the patent in its 
entirety. This decision cannot fail to be of value in dealing with 
the question of infringements, which usually follow in the 
wake of every successful invention. 'The most important question 
to ourselves has throughout been the success or failure of 
the main principle of the Nernst invention; for if the lamp 
became popular in any one country, this result was bound 
to follow in our territories, which take their cue from 
European practice. In spite of the adverse criticism of the past, 
the Nernst lamp is now beginning to take its place as a serious 
factor, which has to be considered in all new schemes for electric 
lighting, and an increasiug nuniber are being substituted for other 
1299 in existing installations. Many of you, doubtless, saw. the 


8 exhibition at the Canadian Arch, and the appearance of 
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the lamps is now becoming familiar in many towns. Doubtless, 
with increasing output, the life and reliability of the replacement 
parta will be further improved, and although it is unsafe to pro- 

hesy, I have every hope that if only the standard of manufacture 
is maintained, we may be able to meet you next year without a 
deficit in the balance-sheet. Until there was some reasonable pos- 
sibility of dividends being earned, it would have been premature 
to consider the very serious question with regard to the capital of 
our company, but I suggest to you that the time is now ripe for the 
shareholders to consider the advisability of reducing the capital to 
a proper working basis. To the directors as such, it is not of great 
importance, for whatever the shareholders may decide the directors 
wil loyally carry out, though, naturally knowing all the 
facta, they are in a position to guide your deliberations. 
It must be manifest that it will be at least some years before 
the ordinary shareholders can hope to obtain a dividend, as 
the preference dividend will amount to over £9,000 a year. 
It seems, therefore, quite clear that if the ordinary shareholders 
consult their own interests they will be willing to consent to reduce 
the nominal value of their holding in the company to a very con- 
siderable extent, provided that they are allowed to participate in 
the dividends from the first by making all the shares of one class. 
Similarly, the preference sharsholders might with a view to shar- 
ing in all the profits made, instead of being limited to the prefer- 
ence dividend, consent to merge their shares in conformity with 
the suggested uniform stock and reduce to some extent. The 
directors will be glad to have the views of the principal holders of 
both classes of shares, and if it is decided to take action in the 
matter, will be pleased to bring forward a scheme at a special meet- 
ing, which would have to be called for the purpose. 

Mr. B. Yusman moved, as an amendment, that the report be 
received, but not adopted. He said he adopted this course to bring 
the matter of the expense at which the company was run before the 
shareholders. If the directors could give him satisfactory assurances, 
he would be glad to withdraw his amendment. He understood that 
the directors were drawing at the rate of £800 a year, besides which 
Mr. Drake drew £200 for special purposes. A manager, however, 
had been appointed at a large salary. He felt that if they went on 
at the same rate, in a few years their capital would be wiped out. 
They could not for some years have an income of between £5,000 
and £10,000, and if they went on with expenses: of £5,000, the 
shareholders would get nothing. 

Mr. Cousr seconded the amendment. 

Mr. Huao HiBsT said he joined the board at the request of a 
substantial body of shareholders, and it had been his endeavour to 
reduce expenses, and they had been reduced. The past year had, 
however, been a very difficult one. He did not mind foregoing his 
fees, but he did think, if good work was to be done, the directors 
must be paid for it. 

Considerable discussion ensued, and it was finally agreed by the 
directors that they should receive £720 a year for their fees. 

The CHAIRMAN afterwards explained how the expenses were being 
reduced in various ways. 

A discussion then took place with regard to the question of 
reducing the capital, and it was agreed to invite correspondence on 
the subject from shareholders, and to call a special meeting to con- 
sider the matter. It was suggested that the capital should be reduced 
one-half, and all the shares made one class. 

The report was adopted. 


Isle of Thanet Electric Tramways and Lighting Co. 


Tue report for a period from the opening of the tramways on 
April 4th, 1901, to September 30th, 1902, states that the balance of 
Out of this sum debenture interest to 
June 30tb, 1902, and preference dividend to September 1st, 1902, 
have been paid, leaving £14,953. After making provision for 
debenture interest and preference dividend accrued, there remains 
£12,828. The directors have written off the whole of the pre- 
liminary expenses, £1,023, and £1,000 from the special car account, 
and it is proposed to carry forward £10,805 to the credit of revenue 
account. The balance-sheet has been brought up to November 29th, 
20 as to include some outstanding liabilities which were unsettled at 
the former date. The Broadstairs lighting was not commenced till 
last August. The sale of energy included in the accounts up to 
September 30th produced £129. Protracted negotiations with the 
Corporation of Margate (not yet definitely concluded), regarding 
the terms on which public lighting should be supplied, have 
delayed the inauguration of the electric supply in this district, but 
the company are now engaged in laying down the distributing 
cables, and will soon be able to commence supplying private con- 
sumers in Margate. Ten additional cars were delivered early this 
year, and ten more have been ordered, which will be ready for 
next summer season's traffic. 


a 


Marconi. International Marine Communication Co, 


SIB C. Evan SurrH presided at the annual meeting of this com- 
pany, held at 18, Finch Lane, E.C., on Tuesday last. Some diffi- 
culty was experienced in obtaining a quorum of shareholders. In 
moving the adoption of the report, of which we gave ian abstract 
last week, he said that the company was in an early stage of its 
existence, and many of its affairs were in a state of progress. An 
extensive agency system of assisting the international organisation 
of the business was being carefully developed. The development 
of the system of shore stations was proceeding satisfactorily, and 
further arrangements, not mentioned in the report, and particulars 


of which it would not at present be desirable to disclose, were prac- 
tically completed for shore stations commanding very important 
ship routes. A school and depót were about to be opened at Liver- 
pool to facilitate the large business transactions which the company 
already had with vessels running tos and from that port. With 
regard to the forthcoming Wireless Telegraph Conference in Berlin, 
this matter had naturally engaged the most careful attention of the 
board, who believed that a great many of the problems with which 
the Conference would have to deal had already been solved by 
this company, which, through the acquisition of Mr. Marconi's 
inventions, had not merely obtained the lead in all technical 
questions, not readily to be overtaken by would-be competitors, but 
had become virtually the pioneers in the commercial application of 
the system. It was natural that the successes of Mr. Marconi 
should have brought a great number of imitators into the field, but 
the board believed that when the matter was thoroughly examined 
the apparatus of the other inventors would be found to be inferior 
even to that produced by Mr. Marconi several years ago. It must 
be remembered that only one or two isolated ships had tried these 
various apparatus, and, in the absence of shore stations and other 
ships with which to communicate, the results had been rendered 
practically valueless. The board believed that if there was to be 
any practical outcome of the Berlin conference, it could only be by 
certain regulations being made binding on all ships carrying wire- 
less telegraphic apparatus similar to those which had already been 
put in force by this company from the beginning for the organisa- 
tion of their shipping business—regulations which, it was felt, 
required one central organisation controlling such an international 
system as that which this company had developed for the benefit 
of all nations alike. 

They had just received gratifying intelligence from the Congo to 
the effect that the installation which the company put up there 
between Banana and Ambrizette had been completely successful. 

The resolution was seconded by Colonel H. M. Hozier, C.B., and 
carried unanimously. | 

The retiring directors were re-elected. 


Companies Struck Off the Register. 


THE following companies have been struck off the Register, and are 
accordingly dissolved :— 
A.B.C. Electric Arc Lamp and Incandescent Mantle Co., Ltd. 
Cambourne, Redruth and District Light Railways Co., Ltd. 
Carbide of Calcium Supply Syndicate, Ltd. 
* Cotaworth " Arc Lamp and Electric Lighting Syndicate, Ltd. 
Electrical Advertising Syndicate, Ltd. / 
Engineering and Electrice Works Co., Ltd. 
Flueless Boiler Syndicate, Ltd. 
French Improved Electric Glow Lamp Syndicate, Ltd. 
Gas and Electric Light Consumers’ Protection Association, Ltd. 
International Telephone Manufacturing Co., Ltd. 
Marine Propulsion and Electrical Generating Syndicate, Ltd. 
National Light Railways Constraction Syndicate, Ltd. 
New Electro-Chemical Manufacturers’ Association, Ltd, 
Redditch Enginbering Co., Ltd. 
Helf-Charging Electric Traction Co., Ltd. 
Telephone and Switchboard Syndicate (Continental), Ltd, 
Woodward Electrical Storage Battery Co., Ltd. 


Power-Gas Corporation. 


Sin Henry FowrER presided at the second ordinary general 
meeting of this company on 4th inst., and in the course of his speech 
moving the sdoption of the report, he made the following 
remarks :—'' One of the principal purchases which this company was 
formed to make outside the patents and other matters mentioned in 
the prospectus was the large works at Stockton-on-Tees, where our 
business i8 really, so far as the manufacturing aspect of it is con- 
cerned, carried on. The report informs you that the purchase has 
been completed, and that the extension and remodelling of the 
works was taken in hand at once, and that they have now been 
thoroughly equipped with modern tools and appliances, enabling 
them to tarn outa large amount of work. I may say upon the 
authority of my professional advisers in this matter that special atten- 
tion has been devoted to the remodelling of the works on the most 
modern lines, and that they are now in a position to carry out con- 
tracts both for general engineering and the special plant of the 
Power Corporation at the cheapest cost, with best workmanship and 
speediest production. The motive power is Mond's gas-driven 
engine direct-coupled to dynamos. e shops are fitted with the 
very best electric cranes, and other contrivances are utilised for the 
purpose of cheapening production. We have had, of course, during 
the year to on the manufacturing process under some 
difficulties, for side by side with the work that we have had to 
undertake and carry out we have been going on remodelling the 
works; but I think that period is now practically approaching 
its close, and that at the end of this year you will find the works 
in complete operation without any difficulties of the character 
which I have mentioned. With reference to what our business has 
been during the last 12 months, of course we can only give you, as 
you will readily see in a manufacturing concern, the general resulte. 
Already a large number of orders have been received. Some of 
them are in hand, and these will keep our works busy for some 
time, A number of the plants for which licenses had been granted 
previous to the formation of this company have been started and 
set to work in the course of the last 12 months, and I think I may say 
on the authority of tke managing director that in every casethe plant 
bas been started without trouble of any kind and to the satisfaction 
of the licensees. It is most gratifying to the directors to know 
that some of the firms which they have already supplied are now 
contemplating an extension of their installations and are in negotia- 
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tion with us for supplies of further plant. . I do not know 
whether it is necessary for me to say anything about the general 
position of Mond gas, which this company is intended to deal with, 
except to say that the attention of the world, the manufacturing 
world, the engineering world, is very much now concentrated on 
electric power in all its shapes ànd modifications. Motor gas engines 
have also reached the stage of development, where they are now 
upon the same footing as steam engines, and these can now be 
obtained in this country in units of 1,000 or even 2,000 H.. Un- 
doubtedly the economy in the coat of power-gas is a very important 
feature in the extension of trade with reference to this industry. 
.. . . We are fully confident, that with our works completely 
equipped, we shall be able to undertake all the work offered to us, 
such as the equipment of electric stations, gas engines, dynamos 
and other accessories. What they proposed was that out of this 
year's profits they should write off £2,000 of preliminary expenses, 
to pay a dividend of 6 per cent. per annum on the ordinary shares, 
a dividend of 4 per cent. per annum on the deferred shares and 
carry £1,400 to next account. 


Barcelona Tramways Co. 


Ir is stated that on 3rd inst. the directors issued a circular to the 
shareholders and debenture stockholders of the company, recalling 
that in July last the directors invited subscriptions for £51,900 
4$ per cent. redeemable debenture stock, being the uniesued balance 
of the £200,000 authorised issue. The amount offered, the circular 
continues, was largely over-subsecribed, and the board would have 
proceeded to allotment, but that in the interim certain gentlemen 
in Barcelona concluded a contract with the company, giving them 
the option of purchasing the company’s undertaking, against a 
forfeitable deposit of £4,000, subsequently increased, in considera- 
tion of a short extension of time, to £5,000. This option has not 
been exercised, and the company therefore retains possession of the 
£5,000. The directors now offer the stock again at the same price, 
and any balance not applied for on or before the 13th inst. will be 
taken by the directors and their friendson the same terms. The 
electrical equipment of the Ensanche system is now practically 


complete, and the proceeds of this issue will be applied towards 


payment for the electrification of that line and the Bona Nova 
extension recently constructed. | 


India-Rubber, Gutta-Percha and Telegraph Works 
Co., Ltd. 


Tux directors’ report for the year ended September 30th, 1902, to 
be presented at the meeting of the shareholders, to be held at the 
offices, 106, Cannon Street, London, on Tuesday, December 16th, 
1902, reads as follows: — 


The accounts show, after provision for doubtful debts, a net profit for the 
ast 12 months of £57,554 os. 4d. Adding £54,907 8s. 3d. brought forward, and 
educting £12,600 interim dividend paid in June, there remains a disposable 
balence of £99,861 11s. 7d. The directors recommend the distribution of a 
dividend of 15s. a share, free of income-tax, amounting te £87,500, making, with 
the interim dividend paid ia June, a total payment of 10 per cent. for the year, 
and leaving £62,861 11s. 7d. to be carried forward. The general business shows 
a falling off when compared with last year. To & great extent this is due to a 
Jowering of selling prices, the quantity of goods told being about the same in 
the two years. The cost of raw material has on the whole been less. A cable 
to connect San Francisco with the Sandwich Islands has been manufactured for 
the Commercial Pacific Cable Co., and was despatched in the cable steamer 
Silvertown on September 20th last. This vessel is expected to srrive shortly 
at San Francisco and will proceed with the laying. The Dacia has been em- 
loyed by the Spanish Government in cable Popes work, and by the Western 
Telegraph Co. in cable laying on the coast of Brazil. The Buccaneer has had 
three short charters for cable repairing work in the English Channel. The 
works at Silvertown and Persan have been maintained in their usual state of 
efficiency and extensions continue to be made. Col. A. Weston Jarvis, having 
gone on military duty to South Africa, was appointed an extraordinary director, 
and Mr. John Young Buchanan, F.R.8., was elected to fill the vacancy thus 
caused on the board. Although the death of Mr. Matthew Gray was reported 
at the last yearly meeting of the company as having just occurred, the directors 
wish to place on record both the great regret they felt on the occasion and the 
fact that the shareholders, by a resolution passed at that meeting. associated 


themselves in that sentiment. Mr. Gray was manager or managing director for . 


86 years, and the prosperity of the company was very largely due to his un- 
sparing devotion to its interests, The Hon. Henry Marsham and Mr. J. Y. 
Buchanan retire by rotation, and offer themselves for re-election. 


Electric and General Investment Co, — The following 


interim dividends have been declared :—At the rate of 6 per cent. 
per annum on the preference sbares for the six months ending 31st 
inst., being 3s. per share ; 10 per cent. on the ordinary sbares, being 
28. per share. 


Prospectus,—The Greenock and Port Glasgow Tram- 
ways Co. has been before the public inviting applications for 4,476 
5 per cent. preference shares of £10 each, also 1,500 ordinary shares 
of £10 each. The issue is made in order to discharge the balance 
due by the company in respect of tte construction and electrical 
equipment of the lines (£51,260), and for the construction and 
eqnipment of an authorised extension. 
December 10th. 


Commercial Cable Co.— Quarterly dividend 14 per 
cent. and a bonus of 1 per cent. 


Waygood and Otis.— Interim dividend on the ordinary 
shares at the rate of 5 per cent. for the six months ended Septem- 
ber 30th last, | | 


The list closed on 


STOCKS AND SHARES. 


Wednesday Evening, 

WiTH the coming of Christmas a tendency for business in the stock 
markets to wane is all that can be expected, according to precedent 
and tradition. Round the House the complaints as to lack of orders 
are rising more loudly every day, and those who venture to predict 
a smart revival before the New Year are regarded as hopeless 
optimists. In the money market there is the slight stiffening of 
rates to which we alluded last week as being usnal at this season, 
bat which is sufficient to keep down the price of Conaols and other 
high-class investment securities. The speculative departments are 
almost devoid of feature, and suggestions of trouble, rife enough at 
the beginning of the month, are now laughed to scorn by those who 
want to know how failures can occur in lifeless markets. 

However, the electrical sections cannot complain with as much 
reason of the lack of orders as many other purely investment 
markets of the House. There is a good deal going on in a quiet sort 
of way ; business which does not materially alter prices, but which, 
at all events, has the merit of keeping the existing levels very 
steady. The Electrical Supply list farnishes the most interesting 
case in point. Changes in quotation are few and far between, yet 
what there are this week consist mainly of improvements, and the 
prior securities are exceedingly difficult to buy at the quoted figures. 
Notting Hill shares are 4 up, and so are St. James's and Pall Mall, 
the two sharing an advance even as they fell together. Notting 
Hill Debenture has come into the list, and stands at 1024. On the 
other hand, both the Brompton and Kensington sbares are 5s. down 
on a few small sales. Chelseas remain unchanged, the polite 
attentions of an evening journal notwithstanding. Metropolitans 
keep steady in the trying interval which is expected so soon to 
be terminated by the arbitrators’ award. It may be noticed that 
& mortgage or charge dated September 5th, 1902, to secure an 
unspecified amount was stamped early this month to cover £25,000 
in addition to the £50,000 for which it was previously stamped. In 
Marylebone there are suggestions that the borough will come off 
almost lightly. i 

In the telegraph market, the opening of the all-red cable is not 
received with any joyous welcome. Eastern Extension and Great 
Northern shares are both down 2, the former shares losing their 
gain of last week, while the fall in Great Northern makes £1 during 
the past fortnight. The Eastern Extension announces that the 
Federal Government of Australia has placed a special wire at its 
disposal, but this statement does not altogether counteract the 
suspicion with which some holders view the official competition. 
Globe Telegraph and Trust Ordinary are down 4 in sympathy, but 
Eastern etock has not moved nominally, although the price is 
actually rather weaker. West India and Panama First Preference 
shares have lost a small fraction, but the Anglo-American group is 
immobile. 

Singular circumstances surround the proposed reconstroction of 
the Motor Traction Co., since it is pointed out by naturally 
indignant shareholders that the last balance-sheets showed there was 
no want of cash to be apprehended. A ssarching investigation into 
this Lawsonian concern should be demanded by the proprietors, 
and it is to be hoped that some of them will have the spirit to 
agitate for one. Shareholders, as a body, are notoriously supine, 
but in the present case, perhaps, they will decline to be pacified by 
the board of the Motor TractionCo. Incidentally, attention may be 
called to the registration of the Motor Power Co., Ltd., which, with 
the usual wide powers, boasts the lordly capital of £100 sterling. 
Resolutions for winding-up the Electrica] Copper Co. are to 
be submitted at an extraordinary meeting next Tuesday, 
December 16th. 

In the railway list City and South London Ordinary records a 
rise to 764 upon the fine trafüc published the other day. Central 
Londons are almost unaltered, the Ordinary stock merely moving 
up a point to 1073. With the dividend-time drawing so near, there 
is not much likelihood of a set back in these securities for the next 
few weeks. Metropolitan Consolidated is agaia inclined to barden, 
but the District clique are keeping their horse remarkably quiet, 
perhaps from anxiety to get the much-debated Preference dividend 
affairs settled before they make a move in the Ordinary. Waterloo 
and City remains at 944. 

Westinghouse Preference are a trifle easier at 6j, the reason, of 
course, being the new issue of shares. No market has yet been 
made in the latter, the dealers being ignorant as to how the allot- 


ment is likely to be made. The last loc of new British Electric 
Traction Preference are quoted at a discount, the price being 35s. 
for the £2 paid share. Whisper says that some of the underwriters 
are already getting out. The Edison & Swan report may be issued 


at any moment, but the £3 paid shares remain almost unsaleable. 


Needless to say, nothing brilliant is expected to be revealed by the 
m Manufacturing shares are steady, without quotable altera- 
on. 
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NOT OFFICIALLY QUOTED. 
e and a Electric (410 Pu Ord., 18—14, 


Stock Business done 
po NAME. ae f Dividenda for the last Sane uetus a week ended 
à ree years, Doc. 8rd. Dec. 10th. Dec. 10th, 
t 1902. 
| 
1899. | 1900. | 1901. i t Lowest. 
67,100 | African Direct Telegraph, 4 % Debs. T "m 100 - n js 98 —102 98 —102 s EM s . : 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 . s 24— 383 24— 33 
119, 7001 Do. do. 5 M Debs., Nos. 1 to 1, 250 Red. 100 us " " 70 — 80 70 — 80 vx 
788,840 Anglo-American Telegraph .. = en Stock 78/6 8j 61s. 49 — 52 49 — 52 M 
8,105,580 Do. do. do. 6% Pref. Stock 6 6 $ 6 % 93 — 95 93 — 95 943 99: 
8,105,580 | Do. do. do. Deferred Stock I 78. | 5s. 9s, BÀ— 9 Sà— 9 83 eli 
44,000 | Chili Telephone, Nos. 1 to 44,000 sis ^ 5 4% 5 & 5 4 — 4 4 — 44 4 iod 
13,838,500$ | Commercial Cable $100 8% 8 $ 8 % 178 —188 178 —188 - ia : 
1,841,209 Do. do. Sterling 500 year | 4 * Deb. Stock Red. Stock ee ae e 94 — 96 94 — 96 953 es 
16,000 | Cube Telegraph 10 7 95 4hY, 4% 5— 6 5— 6 5 M 
11991 $i 85 " 170005 Pret, 18 i a s pm E 124— 195 : "e 
: Irect Spanis elegrap 4 4 4% 2 2 ; 25 
( 6,080 Do. do. 10 % Cum. Pref. : à 5 m b m 7— 8 7— 8 E oe 
60,7102 | Direct United States Cable 20 8495 | 919 | 919, 104— 10 101— 103 10% | 10i 
‘96,300 | Direct West India Cable, 44% Reg. Deb., within Nos, 1 to 1 200, Red. | 100 Sn "E E 100 —108 100 —103 a is 
4,000,000 | Eastern Telegraph, Ord. Stoc Stock | 7% | 7% | 7% | 193 —123 193 —198 1951 | 193 
1,955,565 Do. 84 Peete Stock 100 E » p 89 — 89 — 92 904 | 9 
1,594,645 Do. % Mort. Deb. Stock Red. Stock - $a ʻa 104 —1 101 —107 106 104 
900,000 | Eastern Extension, Australasia, and China Telegraph ` " 10 7 96 7 96 7 X 11i-- 12 111— 11 11g 111 
820,000 Do. 4% Deb. Stock Stock us tn - 107 —110 107 —110 25 - 
800,000 | Eastern & South 1 Tele., 4% Mt. Db., Nos. 1 to 8 000, red. 1909 100 54% 2 865 99 —102 99 —102 i4 
200, 000! Do. do. Rog. Mort. P (Mauritius Sub. ) 1 hs 8, 0o 25 vs " ice 99 —102 99 —102 9, : 
180,227 | Globe Telegraph and rust .. - 10 54% 54% 54% 93— 93 9 — 94 973 
180,042 Do. do. 69, Pref. ` 10 5 KA b 13 — 184 13 — 134 135 1378 
150,000 | Great Northern Telegraph, of Copenhagen 10 123% | 15 % | 15 95 261— 271 26 — 27 ee 
70,000 Halifax and Bermudas Cable, 44 % Ist Mort. MO Nos. \ 100 " » Y 100 —109 100 —103 
17,000 | Indo-European Telegraph  .. e | 25 10 10 ꝙ | 10% 89 — 48 39 — 48 41 
100,000 | London Platino-Brazilian Telegraph, 6 % Debs. 100 os sa PEP as 101 —105 101 —105 es 
72,680 | Montevideo Telephone, Ltd., Ord. Nos. 1 to 72,680 1 24%, : bg i- 4 — 43 
86,492 Do. do. 5 % Pref., Nos. 1 to 86,492 1 5% fe xs 1— 1 B 1 - 
1,989,889 |jNational Telephone, Pref. Stock... 100 5 525, 5 9 92 — H 92 — 94 931 921 
1,966,667 Do. do. Def. Stock " 100 ex 60 61 xd 62 — 64 62 — 64 631 624 
15,000 Do. do. 6 % Cum. Ist Pref. 10 6% 6% 6 9 124— 1: 1 13. 13} $a 
15,000 Do. do. 6% Cum. 2nd Pref. 10 6% | 6% | 6% l1i— 12 l1á— 12 e 5 
250, 000 Do. do. 5 % Non-cum, 8rd. Pref., 1to 250,000 5 5% 5 9$ 5% 5— b 5— 5 54 vs 
2,000,0001 Do. do. 83 V Deb. Stock Red. ‘ Stock 34% 34% 340% 95 — 95 — 88 95 T 
600,000 | Do. do. 4% Deb. Stock Red. 100 Ic o | 101 —105 101 —105 1021 | 102} 
171,504 | Oriental Telephone and Elec. Nos. 1 to 171,504, fully paid 1 5 % 6% 6 96 í— 1 í— 1 xo E 
100,000! | Pacific and European Tel., 4 % Guar. ebe. 1 to . 100 re 5 ja 99 —102 99 —102 : 
11,889 | Reuter's . 8 5% | 5% | 5% <h 73 i. 
œ € 8,903 | Submarine Cables Trust Cert. 2i zi js 110 —120 110 —120 : 
=i, (58,000 | United River Plate Telephone : E " 5 7 96 7 96 7 96 6 — 54 5— " 
^ 1 40,000 Do. do. 5 00 Cum. Pref, Nos. 1 to 240000 5 E MK n 44— 5 44— 5 : 
o. 179,9471 Do. do. 5 % De Stock : - " 102 —105 102 —105 o» 
15,000 | West African Telegraph, Shares 8 10 : : 83 3 — 4 3 — 4 és 
80,008 | West Coast of America, Nos. 1 to 30,000 and 58,001 to 55,008 ' 24 is vs ‘ 0 — 0- I1 T 
150,0002 Do. do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel, 100 " PF. va 98 —101 98 —101 Vie 
267.980 | Western Telegraph, Ltd., Nos. 1 to 207,980 „ 10 7% 7% | 7% 113 12 llà— 12 j 
75,0001 Do. do. 4 % Debs. 2nd series, 1906 100 2 m" zs 102 —105 102 —105 m 
400,000 Do. do. 4% Deb. Stock Red. 100 a pa 99 —102 .99 —102 
88,821 | West India and Panama Telegraph . 10 8% | 4% "- 5 | B— n4 
84,569 Do. o. do. ó °% Cum. lst Pref. 10 E d b 0 ode M 
4,669 Do. do do. 6 95 Cum. 2nd Pret. as 10 3— 4 | 8— 4 
80,0001 Do. do. do. 5 % Debs., Nos. 1 to 1,800 100 100 108 | 100 —103 | 
| | i 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
20,000 | British Aluminium 7 % Cum. Pref. 10 . | 5% Js 8— 4 8 — 4 in 
800,0000 | Do. do. 5% Ist Mort. Deb. Btock k Red. Stock «| 47 is 75 — 80 75 — 80 B v 
100,000 | British Electric Traction : E 10 8% | 9% 9% 124— 13 191— 124 12% 198 
100,000 Do. do. 5 95 Cum. Pret. 10 . - 12 — 174 114— 124 121 PET 
600,0001 Do. do. 5 % Perpetual Debenture Stock Stock ba ies 123 —126 123 —126 1254 
100,000 | British Insulated Wire Ord. .. "Y 5 20 % 15% .10% 7À— 8 T7TàÀ— 8 
100,000 . Do. do. 6 % Cum. Pref. D * uu 05 us TAS 51— 6 53 — 
50, 000 Do. do. 44% Ist SOR Deb. Red.. 10 > .. Bec Vp ws 108 —106 103 —106 
50,000 eo Lindley & Co. (1899), O EN £l | .. 8 % is 12/6 to 13,6 12/6 to 13/6 ; 
50,000 do. Cum. Pref. Es £l. 5^ a; 6 X x 16/6 to 17s. 16/6 to 17s. : 
105,731 eie Electrical Engineering, Ord., 1 to 105,731 . 2 53% 5 K Nil 1— 1 — 1 14 1 
150,000 Do. do. Non-cum.6% Prei. 2 6˙% 6% 3% Iı 13 it 1. 
125,0001 Do. do. 4$ % Perp. Deb. Stock Stock s e. Dres M 100 —-108 100 —103 "D "m 
195,0001 Do. do. 41 % Perp. and Deb. Stock Stock | .. » " 93 — 98 94 — 99 M H 
85,000 Callender’ s Cable Construction shares ne 5 15% 15% 20 14 — 15 14 — 15 148 144 
40,000 Do. do. do. 5 % Cum. Pref. Sop se qoc e 07! — Bk— 6 . 53— 6 51 % 
90,0002 Do. do. do. 43 % lst Mort. Deb. Btock Red. Stock | .. | .. ' .. | 109 —118 109 —113 11 105 
1,860,014 Central London Railway, Ord. Stock Stock | .. 4% 105 108 106 —109 a .. 
494,093 Do. do. 4% Pref. Stock . Stock ` .. . 41% 105 —108 105 —108 107& 107 
494,998 Do. do. Def. do. Stock |... ess 4% 106 —109 106 —109 js T 
1,830,000 | City and South London Railway , RS .. | Stock 14% 14% 2 97 | 75 — 16 46 — 77 16 761 
e n PEN iat MORS Reg Debs., 1 to 900 of £100 à! : | 725 is 727 „ 5 2; i 
8 o g. o , an 
100,000: 901 to 11 ,000 of £50 red. * i . ] ve | 101 —106 % | 101 —106 % 
99,261 | Edison & Swan United Elec. Light, “ A ” shares, £3 paid, 1 to 99,261 5 6% % | - " 
17,189 Do. do. „A shares, 01—017,189 . 5 .6% 2 "6 > ni 1 24 E 21 » 
,0231 Do. do. 4% Deb. Stock Red. 10 ; .. | 17178 71 — 78 . 
100, 0001 Do. do. 5 % 2nd Deb. Stock Prov. 8 an pa. 100 77 — 82 7 — 82 2: 
112,100 | Electric Construction, 1 to 112,100 .. 2 6% 6% 6%: 1 là ^ l H . 
31,890 | Do. do. 7% Cum. Pref., 1 to 81,890 2 FOND E 21 2— 22 i 
182,500 Do. do. 4% Perp. Ist Mort. Deb. Stock Stock „ 99 —102 99 —102 991 ae 
„000 | General Electric Co. ü n 5 A Cum. Pref. MS : 10 m 595, | 5% 10 — 104 | 10 — 104 2 - 
200,000 Do. do. o ort. Deb.. Stock... SEDET 99 — 102 99 —102 e : 
85,000 | Henley's (W. T.) Telegraph Works, Ord. .. 5 15 % 20% 20 q 1 17 1 17 I É 
85,000 Do. do. Pref. .. 5 4% 43% ME ef 5 | 
48,060 19 p m Lm 4 n por Stock Shock i ss "EE 109 —113 109 —113 T A 
50,000 | India-Rubber, Gutta-Percha elegraph Works 0 :1095 109 10 ^ 204— 21 204— 21 8 : 
800,0001 Do. do. do. 4% Ist Mort. Deb. | 100 + m 100 109 100—108. 1014 " 
87,500 Liverpool Overhead Railway, Ord. .. "AP 10 34% 31% ' 14% 68 — 6j 61— 62 ps z "i 
10,000 Do. do. Pref. £10 paid 10 5 % EROS. cae 4 i— 10} 9i— 104 EL NN 
7,500 | Parker (Thomas), Ltd., Ord., Nos. 1 to 7,500 10 : Za 144—. 154 144— 154 M 2 
sra ee st | 1 p PE e Tir M S 
3 elegra onstruction and Maintenance. | L 2095 37 — 4 37 — 40 
150,0001 Do, ao. i ^» Deb. Bis. ‘Nos. 1 to l. 500 Red. 1909 | 100 * s „FCC 
540,000 | Waterloo & City Railway, Ord. Stock e 100 3 3% 8% | 98—96 33 — 96 5 $ 
| | | 
t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 
8 Bron Bradford Phara List. 1 From T Share List. 
— * 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


22 —— — 
8 „„ x pt Adi fo. fv dc E ! 
. . ' Stack Y Closing Closin Basi 
Present NAME. or Dividends for the Quotations Quotátions ee bi 4 
ue three years. ended 
— — Shere: Dec. 8rd. Dec. 10th. Dec. 10th, 1902. 
— —A——— 2 — . 60 i — ihai Low eat. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.. - 1 EL A: — d à— 1 e : ij 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. ` 100 ‘a, 110 —113 110 -113 x | ^ 
20,000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 5 6 96 8 96 ] 1 10 — 1 lod 101% 
20,000 Do, do. 7 96 ‘Cum. Pref. 5 ps 1 1 10 -- 04 "IM 
50,000 | Charing Cross and Strand Electricity Supply 5 9% |10% 9 — 9— 9 9 .. 
70,000 Do. do. do. 47%, Cum. Pref. 5 a "i 5 51— 5} T n. 
40,000 Do. do. “ City Undertaking ” HON Cum. Pref. 5 , ii— 5 4j—- 5 at^ " 
250,000 Do. do. 4% Deb. Stock Red. .. - T is 100 i 105 —107 105 —107 ] . 
44,486 Chelsea Electricity Supply, Ord. 2s Rx "E 5 52 4% 54— 6 54— 6 " 
150, 0001 Do. do. % Deb. Stock Red. $5 .. | Stock ] 110 —113 110 —113 oo gs 
70,595 | City of London Electric Lighting, Ord. 40,001—110,595 " 10 0% 5 96 10 — lt 10 — 11 ^| 10 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 |o e| 1 6 "6 13 — 14 18 — 14 1 
400. 0000 Do. 5 Y Deb. Stock, Rerip. (iss. at 115) all paid . 283 T 124 —129 124 --129 „ ow 
800,000 Do. 44%, 2nd Deb. Stock, Prov, Certs., all paid. 100 108 —106 108 -- 106 Dos 
40,000 | County of London & Brush Prov. Electric Lighting, Ord. 1—40,000. . 10 4% 4% 12 al NET 
20,000 Do do. do. 6 % Pref., 40,001— 60,000. . 10 6% 114— 1 1if— 124 Rv g 
400,000“ Do. do. 44% Deb. Stock, Prov. Certs. (all pain) Red : = 109 —112 109 —112 is oe 
50,000 | Edmundson’s Electric Corporation, MN Shares : 7 96 " 96 6 — 6 — Exc ae, 
30.000 o o. Cum. Pref. . T T - Y — 6— 6 6a  6ik 
140,000 Do. do. iy 3 Ist Mort. Deb. Stock — .. | 100 .. 107 —110 107 —110 104 | 10 
21,000 | Kensington and Knightsbr idge Electrie Ord. 2 5 12% 10 10 — 11 10 — 11 irc e 
90,000 Do. do. do. 4 % Debenture Stock .. | Stock : is 101 —104 101 —104 E» 
110,000 ondon Electric Supply Corporation, Limited, Ord. .. s 8 ba 12— 2 13— 113 
49,840 Do do. do. 6 % Pref 5 - 5 — si 5— MET 
250,000! Do. do. do. 4 % Ist Mort. Deb. Stock Red | Stock - 96 — 99 = bs ds 
100,000 | Metropolitan Electric Supply, 1 to 100, 000 . 10 6 % 6496 1 164 1 1 1 151 
220,000! Do. do. 44% Ist Mort. Deb. Stock de E m na e 109 —114 109 —114 "IM 
250,000! D do. 315, Mort. Deb. Stock Bed ay .. | Stock os p 99 —102 99 —102 oe 
10,852 | Notting Hill Electric Lighting e . 10 7% | 6% 14 — 15 14— 1 "- 
40.000 | St. James’ and Pall Mall Electric Light, Ord. .. 5 144% | 144% 14 — 15 14 1 153 
20.000 Do. do. do. 7 ꝙ, Pref. 20,081 to 40,080 5 1% 1% | | 8&$— 93 CUM 
150,0001 Do do. do. 33% Deb. Stock Bet x 100 bs 98 —101 98 —101 | 
12.000 | Sinithfield Markets Electric Supply, Ord. ps 5 23 - 11— 2} lj- 2 eh * 
50,0001 Do. do. 4% Deb. 5 A 100 4% js 80 — 80 — 90 e * 
65,000 | South London Electricity Supply, Ord... - s - zi 5 - " 3 — 8 — "T e 
30,000 | Urban Electric Supply, Ord., £4 på.. iy dan Vs 5 : — 4 ot 4 sue. oe 
30.000 Do. do. 5 % Cum. Pref., £4 pl. . „ ee 5 | 4 „ 
110,000 | Westminster Electric Supply, Ord. aa - wid es | 5 | 108% ! 104% 11 — 12 11 — 12 11,4, 1H 
23.1 Do. do 5 „ Cum. ] Pref. s reu T 5 6 — 64 6 — 6 A t 
+ Subject to . Shares. : Unless otherwise stated all shares are fully paid. i 
MARK ET QUOTATIONS, Wednesday, December 10th. 
CHEMICALS, &c. ' This cwok Last — Ine. or Dec. | METALS, &c. (continued). This week. Last week. line: or Dee, 
| a Acid, Hydrochloric m e per cwt. 5/- i 5 / - 9 Copper Sheet ie a4 e per ton £67 467 
i a „ Nitric.. is e e per ct. 22/- 22J. i» g „ Rod. .. per ton £67 : £67 
a „ Oxalic.. .. ee „ per ewt. 32- 32J- e. „ (Electrolytic) Bars . per ton 255 £5 
a „ Sulphuric .. “4 e| per cwt. | 5/6 5/6 e » i» Sheets .. per ton £73 £78 
a Ammoniac, Sal .. per ewt. 43/- 42/- e a is Rod .. per ton £61 461! 
a Ammonia, Muriate (erystal) .. per ton £33 10 | £38 10 - e " H.C, Wire per Ib. 7d. t 7d. 
a .. per ton £30 £30 $5 f Ebonite Rod >.. eta. per lb 3J- | 8 / ö 
a Bleaching powder . E .. per ton 41 10 441 10 .. | S 2: Sheet - zx .. perlb. : 5/- 5/- 
a Bisulphide of Carbon - .. per ton 415 415 - | n German Silver Wire .. .. per lb. A 1/13 
a Borax. ss .. per ton £13 £13 so d ` h Gutta-percha fine. e „ per lb. 8 / | 8/- ö 
2 Denzole (90 qq) - - .. per gal. 77. | 71 k India- rubber, Para fine in .. per Ib. ! 8/2to3/5 3/1 to 3/5 
n (50/90 .. - .. per gal. 5/6 ; 5/6 | 2x i Iron, Charcoal Sheets .. per ton £18 : £18 | v 
a Copper Sulphate .. zá .. per ton 417 10 41710 2s | $ , Pig (Cleveland warrants) | per ton | 48/6 | 51/- | 2/6 dec. 
a Lead, Nitrate ss is .. per ton £24 £21 ba | 4 „ Forgings, according to size per ton From £11 ' From 411 bx 
a „ White Sugar - .. per ton £31 l £31 i „ Scrap, heavy .. per ton 47/6 to 50/- |. 47/6 to 50 / ws 
a „ Peroxide... T .. per ton £2710 ar 10 i „ Wire, galvanised No. 8 .. perton 2 as - £9 15 
a Methylated Spirit . per gal. 2/6 2/6 jx , | £10 13 ] 
a Naphtha, Solvent (90%, at 160°C). per gal. 56 66 pe gp ee NEUE. e wai SPP TO to Eio IS £H , dee 
a Potash, Bichromate, in casks .. per lb. ad. 84. , 24 (05 Sheet "E .. per ton £18 | £13 | T 
a - Caustic (75/80). S) per ton 424 i £24 | ss m Manganin Wire No. 28 . S per lb. 8 / | 8/- | a 
a " Bisulphate ; .. per ton £35 ' £35 8 i g Mercury .. per bot. 48 15 48 15 | " 
a Shellac x .. percewt., 130% 130% ! ix ! d Mica (in original cases) small ` per lb. 3d. to gd. 83d. to 9d. ix 
a Sulphate of Magnesia vs .. ber ton £410 4110 E 4 „ » is medium per lb. | 3/9 to 2/9 | 1/9 to 2/9 = 
a Sulphur, Sublimed Flowers . per ton £65 4653 | d. „large .. per Ib. 3,3 to 73 387/38 , 
a ji re ES .. per ton £5 10 45 10 cu p Phosphor Bronze, plain castings per lb. 114d. to 1/2, 114d. to 1/2 " 
a n Lum] : . per ton £5 £5 ' T p " rolled bars & rods per lb. 1/- t€ 1/8 / to 1/8 - 
a Soda. Caustic twhite 70 9 à) .. per ton 410 15 410 15 | p i acne ener per lb. From 1/2 From 1/2 T 
a „ Crystals . .. per ton £3 £3 = |: 0 Platinum T per oz. ! £4 | £4 ' we 
a „ Bichromate, casks. . S per lo. 244. 244 J. oa p Silicium Bronze Wire per lh. dd. to 1 ; 9d. to 1/ je 
i Stee , Magnet, rec'd’ E to desc" p n per ton | £58 i £58 T 
METALS. &c. ! | | „ „ in bars From £16 (i 
' £113 di 
: Aluminium Ingots, in ton lots .. per ton | 4145 4118 be g Tin, Block .. 2i tt per ton | to 4114 to 4113 vine 

" Wire, in ton lots . per ton 4221 4221 i. 9 „ Foil .. e per lb. 16 1/6 

4 Rheet, in ton lots .. perton 4191 4191 6 | ^ „ Wire, Nos. 1 (0 168 per lb. 1/635 160 . 
p Babbitt' s metal ingots — . per ton £40 to 4130 £40 to £170 is White Anti-friction Metals. ' 
c Brass (rolled metal 2" to 12") basis por ID. 64d. l. | - . “White Ant” brand .. per ton | £36 to £60 | £36 to £60 i 
€ „ Tube (brazed) Ex per Ib. | Hid. | tii. us (d Yarns, 2/108 Grey Cotton, on sp 18 per lb. 7d. 7d. ' 
€ „ (solid drawn).. .. per lb. 61d. 6d. ie | „ 6 lca. Flax. ; .. per lb. Bgd. ! . | 
e „ Wire, basis. .. per lb. Gad. 64d. - ^J » B ply 10 lbs. Russian por lb. 6 433d. 414. ! 
c Copper Tubes (brazed) .. .. per lb. 87k). id. a j » 10 lbs. Russian, single .. per Ib. 1. | i 

c „ (solid drawn). per Ib. ht. Qi. T j „ 180 lbs. Jute rove per ton | 41111 £l S, 
9 Copper Bars (best selected .. per ton 467 467 i sy | k Zinc, Sh't (Vieille Montagne bnd. ) per ton ' £23 . £28 i 

a Messrs. G. Boor & Co. India- Rubber, G. P. ana Teleg. Works ; T Messrs. Morris Ashby, Limited. 

b The British Aluminium Co., Ltd. Quotations J 2 Messrs. James & Shakspeare. [Co., Ltd. "Quotati m Messrs. W. T. Glover & Co., Ltd. 
Rinder e g Messrs. Thos. Bolton & Sons., Ltd. | supplied by h Messrs. Edward Till & Co. uo lied by n Messrs. P. Ormiston & Sons. 
supplicd by | 4 Messrs. F. Wiggins & Sons. PP Y | 4 Messrs. Bolling & Lowe. . supplied by | 5 Messrs. Johnson, Matthey & Co., Hes 

e Messrs. Frederick mune & Co. j Messrs. Walter H. cance Co., Ltd. p The sles can Bronze oropani = 
TRAFFIC RECEIPTS. 
. Reoeipts for Miles Á Receipts for Miles 
the week, | Total to date. open. ^ the weck. | Total to date. | open. 
Compr ny. Wien VVV Company. | Weck „ DNA HER 
ONDE RN | Ine.or Am'nt. Ine. or This Last 5 „„ , „Ino. o or Am nt. Ine. c or r |This | Last 
deo.“ deo.“ year. year, a ] l ud deo year. ear. 
£ | ££ | £ 2 "8 Vente | 
Blackbarn Nov. 28 668 + 51 99,444 | + 8,869 J 183 ©% B.E.T. Co. n — | £ £ £ | £ 
Blaok poo] and eoim Dec. 6 170 | + 13) 20,543|— 172 7| 7 8 Southpor? . ' Nov.28 | 908 | + 92 | 12,910, + 4,476 
British ud 5 :— | p. Swansea. es | o» 2 497 | + 39 | 22,505: + 1,498 
Bernsley.. — .. . | Nov, 28 1586 — 521 = — — Es Taunton. S0 e| o» 98 60 |+ 4 8079 — 841 
Devonport » 28| 306 | + 9| 90498 + 1217! 5 5 88 emouth .. „ 28 908 | + 87| 14,0 + 1,98 8i 
Dudle Stourbridge. . „ 28 106 +108 | 35,976 | + 4,466 1 189 $9. eston - super- Mare. » 926 28 — 6,490 = ae 
teshead „ 28| 809 | +229 | 86,817] + 7,256 | 1 *'6 Wolverhampton Dist.| „ 28 909 | +210 | 10,459 46,805 1 3 
Grarsiond—Northflect » 928 167 — 8,526 = — 2 Central London Railway | Dec. 0 7,140 | +183 158,010 111,54 6 61 
Greenock—P:.Glaegow , 28 444 | + 5B 23.870 713.282 7 73 F City and B. London Ry. „ 7 8,661 | +620 | 70,578 + 31,709 E 
Hartl l cx os gy 28 206 + 15 12.06 + 1,186 4 Doncaster Corp. i — | — — — == a 
Kidderminster .. : » 28 97 | + 14 905 | + — 66 4 ? Dover Corpore son » 6 169 | — 11 ; 10068; + 896 8 46 
Merthyr s.  .. .. „ 998 1568 — 45 8,4 — 1,788) 8 | 2 Dublin United Trys. ..| . 5| 4140 | 41233 | 110,024) + 2,965 46 4 
Middleton ae » 28 220 md | 10,898 — 84 pa am ee oe 6 107 + 94 12,097 + 2,488 6 48 
Oldham—Ashton — ..| » 28 493 | + 48| 95419 | 4 1.614 8 | 8 5 Corp. Trys. 2: Nes. 140 e | 994,768 16 J | fà 
Poole „ 288 23 | +27) 12,318 — 5 — 20 Liverpool Overhead Ry. i 1,470 | + 58 | 35,788 — 615 — 
Potteries = Es | » 98 | 1,619 | +206 | 71,788 | + 4,628 „  Newosas e| ae 6 8.408 — — — 2 m 
Rothesa 7x. „% 28 399) | + 18 1.849 1 60 — — a Í » 7 gm |- 8| — — 12 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME LIMITS IN HEAVY ELECTRICAL ENGINEERING. 


Abetract of inangural Address by the President, James 
. SwINBUBNR, delivered December 4th, 1902. 


Ir is customary for a Presidential Address to be a review of the 
development of the science with which the Institution is par- 
ticularly concerned. Such a review is especially beneficial in the 
case of such a rapidly growing industry as electrical engineering, as 
the outlook changes considerably during a year. But other forms 
are open ; for instance, I might have devoted our time to the dis- 
cussion of the work of this Institution, and gone fully into its 
growth and ita doings, and we might have considered what the 
Institution bas done for the industry, and what it ought to do in 


the future. n 

` Instead of a review of the past, a dream of the future may take 
the form of a presidential address, I might draw a rosy picture of 
a future when éverything conceivable is done electrically. 

Great though thé temptation ia, I will resist it, and try to look 
into the future from quite a different point of view. We have been 
going shead-so very fast lately—even our acceleration itself in- 
creasing—that we may be a little apt to have vague views of what 
we can and what we cannot do electrically. It may be well, there- 
fore, to try and look over some of the branches of our great and 
diverse industry, and see what obstacles are now opposing us, and 
what are likely to oppose us shortly, and whether the obstacles are 
insyperable or not 

There are clearly at least two kinds of obstacles. For instance, 
it is obviously impossible to get more than 746 watts out of a 
dynamo taking 1 H.r. to drive it. But the limit of possible speed 
on an electric railway belongs to quite a different category. I will, 
therefore, discuss various branches of electrical techn logy, to see 
whát may prevent, or is preventing, further advance. 

In this address I must touch on many points which may be con- 
troversial, and I will ask that what is for shortness stated dogmatic- 
ally, should only be taken as personal opinion. 

Twenty years ago this Institution was chiefly concerned with the 
development of the telegraph. We can get but few telegraph papers 
now. This ig not because telegraphy is dead ; it is because moet of 
its problems are solved, so there is little to discuss. The fact that 
there is little to- discuss in telegraphy is the proof of its vitality. 
Ten years ago we were iu the thick of the evolution of the dynamo 
and the transformer. Now there is little but detail to discuss about 
electrical generating machinery. This is because heavy electrical 
machinery has got through its difficult infancy, and is now a trade, 
which is the highest compliment that can be paid to it. But we 
electrical engineers have also developed through our difficult 
traning into being the scientific branch of the engineering pro- 
féssion. We must not say that because we can buy efficient dy namos 
and order accurate instruments, we need have no technical know- 
ledge. Quite otherwise, we must understand dynamos as before, 
also measuring instruments, but we must aleo understand steam 
engines, gas engines, fuel questions, financial matters, Parliamentary 
matter, tramway matters, railway engineering, and, very soon, rail- 
way management. All these are the work of the electrical engineer. 
No one man can be a complete electrical engineer; but each of us 
ought to know one subject well and s large number of allied subjects 
fairly well. 

As a basis of technical knowledge, which I am alone dealing with 
to-night, we must have a fairly all-round knowledge of “ theoretical” 
physics and chemistry. Physics is merely unapplied engineering. 
Science is split—unfortunately, the split is very difficult to heal— 
into two parts, generally wrongly called the theory and the practice, or 
pure and applied science. The fissure is not so deep in our branch 
of engineering, but it is tbere. Science, to be worthy of the name, is 
knowledge of Nature utilised by man. Engineering is science, and 
aclenoe is engineering. You can cut off a part and call it Unapplied 
Science. This is what is generally known as Theory or Pure Science. 
It is not purer than any other science, and the term Theory is mis- 
applied. To be an engineer you must know both branches. There is 
nothing superior about knowledge which is not yet applied. It is 
mere raw material; it may be useful when worked up, and it is 
valuable before it is worked up, but only because it may be worked 
up. The so-called practical man who works at applications without 
understanding the generalised principles is ignorant. He only under- 
stands a part of science. The so-called scientific man who only 
understands what is called pure science is just as ignorant. Hach 
understands part of his subject only. Specialisation demands sacrifice 
of general knowledge to gain particular, but the “ theorist ” and the 
practical man” are both ignorant of half science. Very sinister 
is the influence of the practical man who despises “theory " and 
thinks everything abstract, or mathematical, or chemical is better 
left unlearnt, and who glories in his so-called practical know- 
ledge”; but just as sinister is the attitude of the half-scientific 
“theorist” who thinks his own kind of knowledge includes of 
necessity that of the practical man.” The, may I easy, somewhat 
supercilious attitude of the (from this point of view) half-educated 
Scientific man, who only deals with the raw material of knowledge, 
has done more to increase the gap between applied and unapplied 
science than any action of uneducated manufacturers. The sort of 
tacit assumption that an engineer can never be a scientific man," while 
a "scientific man” can teach the engineer his business, cannot fail 
to annoy the engineer, and this feeling of annoyance is largely the 
cauge of a great deal of opposition to technical, that is to say, really 
scientific education. i 


Perhaps tbe votary of unapplied science sometimes feels that it 
is hard that people who only possess, in his opinion, a kind of 
knowledge which is unworthy of the name of science should be 
able to secure more fishes and more loaves. He must remember 
that he gets more kudos. Moreover, unapplied science is pleasanter 
to acquire. But tbe great work of the world and the making of 
character depend on people doing what they dislike, not what they 
like. Each branch has its own peculiar advantages, and there 
ought to be no sort of antagonism. I would plead for more mutual 
respect, and a better understanding among scientific men, and 
closer fellowship among those who study raw science, and those who 
deal with it ia its finished form. 

We as electrical engineers ought especially to heal the split 
between the two halves of scienge; a split which is much deeper 
in other branches of engineering, such as chemical and purely 
mechanical. We ought to unite knowledge of both branehes of 
scjence in one individual as much as possible. 

No excuse is therefore needed for ranging over a fairly large area 
in an address. To keep within reasonable limits of space our atten- 
tion will be confined to heavy electrical engineering, thus omitting 
the electrical transmission of messages. Even then each subject 
can only be treated very shortly indeed. 

Tides.—The tides are often referred to as a possible source of 
energy even to this day; aud it is urged that in places where the 
tide rises abnormally—for instance, in the estuary of the Severn— 
it would pay to make a dam with turbines. Bat a system which 
gave an enormous power for a very short time four times a day 
would be of no use, With a single tank it is impossible to get a 
continuous output; it is, therefore, necessary to have more than 
one tank. The tank may be divided up into three, say, one of 200 and 
two of 400 square metres. By means of these tanke, of total area 
of 1,000 metres, and two turbines and one aynamo, if the tide—and 
the neap tide must be taken—is only, say, 4 metres, we only get 
700 watts! It is the great capital expenditure that wrecks tide 
schemes. It is often said that a Norwegiad fiord or a Scotch loch 
could be easily dammed and utilised ; bat it would be impossible to 
find three lochs all opening out together. The need for more than 
one reservoir does not seem to have been recognised. In addition, 
the demand for electrical energy on Scotch lochs or Norwegian 
fiords is rather minute. 

Water-power.— Some years ago there was a great deal of excite- 
ment about the development of water-powers. The idea was that 
power could be got for nothing, and industries would all migrate 
from coal districts to the neighbourhood of water-powers. At the 
time of the excitement it was pointed out, largely in vain, that 
water-power did not cost nothing, because the development of a 
fall demanded & good deal of capital, whose interest and deprecia- 
tion had to be paid. But further than this, Ricardo's theory of rent 
is applicable to water-powers as well as to arable land. If steam- 
power costs a farthing a unit, and if water-power at the same place 
can be produced for half a farthing, after paying working expenses 
and interest, the owner of the water-power will claim the odd half- 
farthing as rent, or will just allow toe water-power enough to 
encourage the production of a new thiog. As a rule, however, a 
water-power is not where it is wanted industrially. In the nature 
of things water-powers are generally in hilly countries, and are 
seldom near tbe sea. The result is that a water-power, as a rule, 
cannot command the same price as steam or gas, because it is not 
where it is wanted. The idea in starting many of the water-power 
stations also was that works which needed power would come and 
settle near. As a matter of fact, the cost of power isa much smaller 
item in most industries than is generally supposed, and it does not 
pay to start & works in an otherwise not perfectly suitable locality, 
simply for the sake of the cheap water-power. Against the 
cheaper power, we have to put extra carriage for materials and 
for coal, which is often needed in addition, and extra carriage for 
finished products, aud very often extra cost of labour, as labour is 
often dear and bad in water-power districts. Let us take, as an 
example, calcium carbide. The general idea is that the electrical 
energy is practically the whole cost of the carbide. "Taking present 
practice, however, a kilowatt makes about two tonnes, or say two 
tons of carbide a year. The difference between water at, say, 
£2 103. and £5 a kilowatt year is thus £1 5s. a ton in cost. The 
price of carbide may be taken at £13 10s. a ton, so doubling the 
cost of power instead of nearly doubling the price of the carbide 
would increase it a little more than 10 per cent. For a water power 
to be really valuable, it should be near a source of material, on the 
sea, and should bave a great head of water, so that the eapital cost 
of development is small. Such a water power is very valuable—to 
the landlord. 

A blast furnace is more valuable than a water power. There are 
plenty in England. Bat the owners, who have been wasting the 
gas up to now, will not give it away ; they will want rent, so that it 
will only just pay to use this gas rather than make it The elec- 
trical industry thus does not gain, but the ironmasters do. 

Carbon Cells.—For many years electrical energy direct from 
coal" has been the dream of the electro-chemist. That is to say, 
he has dreamed of an electrolytic cell in which the consumed 
electrode is carbon. The electrolyte in contact with the carbon 
must be a salt of carbon, or must contain a salt of carbon, or it must 
contain another salt whose positive radicle can be replaced by 
carbon. To sum up the matter shortly in the light of modern 
theory, carbon never forms ions, and bas therefore no solution 
pressure, and can therefore give no electromotive force.” At 
ordinary or moderate temperatures carbon is practically inert. At 
high temperatures, oxygen, sulpbur, silicop, and to some extent 
nitrogen, and many of the metals, combine with carbon, but there 


— —— —e— Us 


* Bee, however, Billitzer, Monatsb, 1902, 23, 502. 
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is no dissociable salt of carbon formed. The carbon cell thus seems 
impossible.* 

It is hardly necessary to discuss thermopiles or thermo-magnetic 
engines as possible economical producers of electric power. 

Steam Engines.—The primary question in all heat motors is: What 
temperature range is available? In the case of a steam engine 
there is enormous waste of mutivity j—to use a variation of Lord 
Kelvin's convenient term—in boiler flues. We burn carbon and 
hydrogen, capable, even with air, of giving & temperature of some 
1,500" C, and the heat is degraded down to some 200°C. That is 
to say, instead of getting the heat with a mutivity of about 0 825, 
we degrade it down to, say, 0:35, a clear loss of 0 45 out of 0'8, or 
56 per cent. This degradation is apart from the efficiency ; the 
efficiency is concerned with the loss of heat up the chimney. The 
higher limit in large modern reciprocating engines may be taken 
roughly at 600° A. (327° C. or 620° F.). Above this there is difficulty 
in lubrication, and to some extent weakening of the material. The 
pressure corresponding to this temperature for saturated steam is 
out of the question, and the pressure may be taken at, say, 1275 
megadynes per square centimetre of 123 atmospheres t, or 200 lbs. 
per sq. in, and steam leaving the boiler superheated to 600° A. 
does not get at the cylinder lubrication at that temperature. Our 
limits in the steam engine are thus pretty clearly defined. The 
pressure is the essential factor. Superheating is not much good in 
the way of getting higher mutivity in the boiler, nor is it very 
important in getting much more energy into the steam. This is 
shown diagrammatically in fig. 1. The vertical ordinates are abso- 
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Fig. 1.—0,x AND 0,0 CURVES FOR STEAM AND SULPHUR DIOXIDE 
ENGINE. 


Jute temperature, but in Centigrade degrees, and tne horizontal 
distance represents the quantity factor corresponding with tem- 
perature, eo that the area is the energy of a gramme of steam. 
That isto say, the energy in the gramme of steam at any point in 


For a full discussion of the carbon cell see Primary Batteries, 
by W. R. Cooper. E. de Fodor, in Elektricitat direkt aus KoAle 
Hartleben, Leipzig, also gives a full account of work done on this 
problem up to 1897, the date of the book. 

+ Mutivity.—The term motivity was introduced by Kelvin (Phil. 
Mag., 1879, Math. and Phys. Papers, I.), but is not used much now. 
The expression "Available energy" is well known and clear, 
though through an obvious slip in the first edition of Maxwell's 
“Heat” it was called, but not confused with, "entropy." The 
term motivity suggests, according to the modern fashion in nomen- 
clature, a specific quantity, but I have no right to use it in a new 
sense. I therefore suggest mutivity," which is a contraction for 
* mutativity," to denote the changeability or convertibility of the 
heat into other forms of energy. The mutivity is thus a number 
equal to (6; — 00) / 01, which is less than unity, so that the mutivity 
is the available energy per joule. The energy integral of the 
mutivity is thus the available energy. The curves, fig. 5, give 
roughly the mutivity corresponding to various temperatures. Thus 
if one wants to find the value of some heat at, say, 600" absolute 
with a lower limit of 200, the line starting from 200 is followed till 
it cuts the horizontal 600° line. The other ordinate gives the 
mutivity 0:66. l 

Common Sense Scientific Units. — To talk of boiler pressures in 
megadynes per square centimetre may seem strange. We, the elec- 
trical engineers, have an almost perfect scientific system of units, 
80 that the quantities hang together in a sensible way. No one 
who once understands the C.G.S. system ever wants to work any 
other. If a man never wants to apply thermo-dynamics to any- 
thing but British steam engines, and never wants any foreigner to 
read his work, snd never wants to know what is done outside this 
small island, the English system may suit him if his time is of so 
little valuc that he does not mind a tangle of useless coefficients, 
If, however, any,one wante-to do quantitative work—and allisuch 


the cycle is the part of the whole area included in a horizontal line 
from that point to the left, and a vertical line to the zero line at 
the bottom of the diagram. The figure a B c D x is thus the energy 
taken by the steam, of which a B CF a is used, aad the rest wasted. 
The mutivity scale for a lower temperature of 338° A. shows the 
small value of the energy taken in. This curve is for temperature 
473° A. and 338° A., 200°C. and 65° C., and the exhaust is opened 
at 382° A., causing the wedge-shaped loss on the lower right-hand 
corner. The expansion is taken as adiabatic, without cylinder 
cooling. To the right is shown, dotted to the same scale, the ordi- 
nary temperature entropy diagram [For * see next page.] 

The mutivity scale shows that superheating up to k on the energy 
or I on the entropy curve, gives little advantage from the mutivity 
point of view, while the extra energy, 0 H p, is small. Super- 
heated steam thus carries but little extra energy, and carries that 
little without much extra mutivity. Bat superheating steam is 
very important for ordinary engines as it reduces the expansion 
condensation, and what is much more important, the cylinder con- 
densation. Jacketing is also used to reduce condensation. As long 
as the cylinder is hotter than the steam there can be little com- 
munication of heat; the trouble is, that if the surface is wet 
evaporation cools the metal. Pouring heat through a cylinder wall 
into colder steam is itself an uneconomical process, meaning increase 
ofentropy. Superheating proves to be the easiest and most econo- 
mical way of dealing with a source of waste that is inherent in a 
reciprocating engine. But the weight of steam should not alone be 
used in comparing the performance of an engine with superheated 
steam with that of another. Superheated steam takes more heat to 
produce it, so that a boiler with a given coal consumption and 
chimney temperature gives less. 

Our upper limit in the engine is thus somewhere about 473° A. 
for saturated steam with a mutivity of, say, 0:285, with a little addi- 
tion up to 600° A., with an average mutivity of, say, 0:37. The 
lower limit is, however, of great importance. If we could work 
down to the temperature of the air we would gain greatly. We 
cannot do so, because the engine would have to be enormous. The 
0,v curve is shown at M to a small scale. It shows the volume 
becoming unmanageable. A great deal of condenser water would 
also be needed. A two-fluid engine is theoretically possible. We 


work should be quantitative—the ordinary units and tables in 
thermo-dynamics are terrible. In England we measure heat in 
thermal units with no name, and energy in foot-pounds, and power 
in horse-power. Our thermometer is graduated without any 
apparent relation to anything. It has been said that ite zero is the 
temperature of ice cream, and its 100 that of the fevered patient 
who consumed it. Mr. Ram has pointed out that each degree 
really corresponds to the expansion of mercury by a ten-thousandth 
pàrt. Our pressures are in pounds per square inch less the magic 
number 14:6967, but we take condenser pressures as the difference 
between the number of inches of mercury read and 29°92. These 
measurements involve a large amount of unnecessary arithmetic 
every time they are used. This means waste of time and chance of 
inaccuracy. The French are by no means beyond reproach. Their 
pressures are either in atmospheres, atmospheres less one, or in 
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millimetres of mercury. The Centigrade scale is just as absurd as 
the Fahrenheit. Even with 273 added, it has no numerical relation 
with anything. Some day we will perhaps have an absolute scale. 
But practically all thermo-dynamical workers fail to realise that 
heat is really energy, and have a special unit of heat depending on 
the specific heat of water which has nothing to do with anything 
else. We, as the most scientific of the engineers, ought to use oor 
own scientific and rational units, so that the horse-power, foot- 
pound, pound per square inch, poundal, calorie, British thermal unit, 
inch of vacuum, and all the thousand'and one silly weights and 
measures may be helped into the limbo,of disuse. 
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want a second fluid which gives a higher pressure at, say, the tem- 
perature of a condenser, or better at the temperature at which it is 
inconvenient to expand steam any further. I have taken sulphur 
dioxide as an example, because most of the data are available, and 


because it is being tried in Germany, though I have not seen any 
accounts of results. Ifa higher temperature than the one I have 
taken were used, the lower right-hand corner ot the steam diagram 
would be saved. The lower closed area a P Q R is the energy curve 
of the corresponding weight of SO, I have only considered the 
internal energy, or U, of the fluids for simplicity. It is accurate 
enough for the purpose of explanation. The curves are not 
minutely accurate either. The additional area a P QR is thus, 
theoretically, clear saving due to the use of SO, which enables s 
second engine of reasonable size, as it were, to continue the useful 
expansion down to a temperature little above that of the air. The 
, curve N, which takes the place of the continuation of u, shows 
graphically the convenience of going to a second working fluid. 
How far such saving will pay will be proved to us in Germany. 
There appears to be room for economy. 


( To be continued.) 


* Entropy [See p. 1000.].— There is an unfortunate misconception 
as to the nature of the function entropy in most treatises on the 
steam and gas engine, and in the use of the , % diagram. Clausius 
defined entropy so that— p 

dH 
JE «v 


The whole idea of entropy is that in every change in nature it 
must increase, otherwise the change cannot occur. In the bypo- 
thetical but impossible case of reversibility— 


(I) =o 


where the brackets mean that the integration is round a cl sed 
cycle, and— 
dH — 
Jo e 
The study of reversible changes occupies most of the space in 
books on thermo-dynamics, just as the siudy of frictionless 
mechanisms throws light on engineering problems; but, though it 
is numerically correct in the limiting and purely hypothetical case 
of reversibility, the equation , 


fins 


as a definition of entropy is fundamentally wrong. It gives a 
wholly wrong notion of entropy. We really owe the practical use 
of the entropy diagram, and the insight we have gained through it 
in spite of the confusion as to entropy, to Macfarlane Gray. In 
discussing the 0,5 diagram of an engine it is usual to define the 
entropy by the equation d$ = dH/0, which is wrong, and to lay down 
that the area of the 0,¢ is equal to that of the p,v diagram (divided 
by the mechanical equivalent of heat) This incorrect detinition 
has no doubt given rise to the notion that entropy is the factor 
of heat corresponding to temperature. The whole object of engine 
analysis isto trace irreversible changes. If the diagrams were of the 
same area, after multiplying by the wholly unnecessary coeflicient, 
the engine would be reversible and perfect, and there would be no 
use in investigating it. The badness of an engine in its way of 
using its working fluid should come out in terms of the excess of the 
0,0 over the p,v diagram. A perfect engine would allow no increase 
of entropy. There are various increases of entropy in practice. The 
most important are increases of entropy due to adding feed water 
below the boiler temperature, wire drawing steam, heating the air 
by convection and radiation of steam pipes and engine, conduction 
between cylinder walls and steam, conduction tbrough cylinder 
walls from jacket, sudden expansion into condenser, and mechanical 
friction throughout the mechanism. The importance of each growth 
of entropy depends on the temperature. The temperature integral 
of the irreversible increase of entropy would be an area on a real 
0,9 diagram. The total area of the , % diagram would then exceed 
that of the work of the engine (or of the p,v diagram if the mechanical 
friction is excluded) by this area, which would represent the badness 
of the engine. To give a clear idea of the value of this loss, the 
mutivity should come in as a coefficient right through. This is done 
graphically by cutting off the bottom of the area. We should, there- 
fore, localise all increases of entropy on an engine, and then try to 
prevent them. 

It may be urged that the definition of entropy with which I find 
fault is given not only in engineering text-books, but that it occurs 
ia nine out of ten treatises on mathematical physics. That is so; 
maost writers define entropy incorrectly. As the mathematical 
treatment of reversible processes naturally occupies most of their 
uttention, an incorrect definition gives no quantitative error until 
irreversible processes are considered. The mathematical physicist 
then generally, perhaps consciously, rises to accuracy, but some- 
times he does not. Adiabatic and isentropic are thus also defined as 
Synonymous, The isentropic, or curve of constant entropy, does not 
coincide with the adiabatic, or curve of no passage of heat, except in 
hypothetical reversible changes. On a p, v diagram the adiabatic 
carve may be anywhere between the isentropic and the isothermal, 
coinciding with eithcr in a limiting case. 


DUBLIN SECTION. 


ON the 21st ult. Mr. A. E. Porte, M.I. E. E., chairman of the Dublin 
Local Section, read his opening address. Thanking the members 
for the honour which they had conferred upon him, he reminded 
them that Mr. Towle had been elected to the position, but had sub- 
sequently been appointed to carry out the erection of the 50, 000-H. p. 
generating station of the London Metropolitan District Railway. 
Mr. Percy Sheardown had been promoted to the position vacated 
by Mr. Towle at the head of the Dublin United Tramways Co.'s 
generating station. 

Mr. Gill, who had acted as hon. secretary of the section from its 
commencement, had also been called to London, having been ap- 
pointed chief engineer to his company (The National Telephone 
Company), a most responsible position, seeing that the company 
has a capital of £8,100,000 (June, 1902), au engineering staff of 
7,850, a clientéle of 208,587 subscribers, and 434,995 miles of tele- 
phone lines. 

After highly eulogising Mr. Gill on the score both of his pro- 
fessional and of his social qualities, the chairman presented him 
with a piece of silver plate, which had been subscribed for by his 
late associates as a mark of their esteem. The chairman then 
reviewed the progress which had been made in electrical work 
in all directions during the past year. The tendency towards the 
establishment of large generating stations distributing power over 


` large areas at high pressure was cited as a complete justification of 


Mr. Ferranti's Deptford scheme, and it was hoped that the new 
power station approaching completion at Dublin would enable 
energy to be supplied to manufacturers at low prices. The 
advances made in the construction of steam turbines were dwelt 
upon, and it was sugges'ed tbat oil engines were ideal motors for 
carrying the peak of the load on account of their freedom from 
stand-by losses. The neglect of peat as a source of poor gas was 
commented on, and 1t was pointed out that peat had been success- 
fully used at Inchicore for the heating of a Siemens regenerative 
furnace, 5 tons of peat replacing 3 tons of coal. Some particulars 
of the Jebsen process for the manufacture of peat fuel in electrically 
heated retorts were given; the peat charcoal produced has a 
specific gravity of 0:3 and a caloritic value of 7,000 B. Th. U per lb. 
The introduction of large vas engines, and the use of high pressures 
on overhead lines, were referred to, and the chairman suggested 
that ere long the B. of T. will permit the adoption of extra high 
pressures for long-distance overhead transmissions. Mr. Porte also 
drew attention to the advantages of the large power distribution 
schemes now on foot in this country, in obtaining a diversified load, 
and thereby being enabled to generate electricity at extremely low 
prices. The steps which are being taken towards the electrification 
of sections of important railway systems were alluded to as signs of 
the times, and the utilisation of the electric trolley system without 
& special track, for districts where tramways would not pay, was 
regarded by the chairman as a cheap and effective means of 
propulsion. 


NEWCASTLE SECTION. 


EXPERIMENTS ON SYNCHRONOUS CONVERTELS. 
Bx W. M. Tuornton, D.Sc. 
(Abstract of Paper read December 1ls!, 1902.) 


Tue author has carried out a number of experiments on two 
dynamos, fitted with slip rings so that they could be used as rotary 
converters, at the Durham College of Science. One of the 
machines was built by Messrs. Scott & Mountain, for an output of 
9 Ew.; the other was made by Messrs. J. H. Holmes & Co., for 5 
KW.; and both machines are of the two-pole type, with ring 
armatures. The object of the experiments was to ascertain how 
the efficiency of the plant varied with load for all conditions of 
excitation, to find discrepancies between the theoretical and 
observed losses, and to locate the causes of these. The larger 
machine was fed with direct current from a storage battery, 
supplying current of one, two or three phases to the smaller one, 
which gave out direct current to an adjustable liquid resistance. A 
double oscillograph was used to record the current and pressure 
waves in the line between the machines, which had negligible 
resistance and capacity. The highest frequency available was 23 
cycles per second. 

The first set of experiments was made to find the relation between 
total plant efficiency and power factor. It was found that the 
efficiency was greatest when the power factor was unity, no matter 
which of the converter tield8 was varied., At low excitations the 
losses due to the large idle component of the current are marked, 
especially in the three-phase tests. 

The next experiment included records of the wave forms of 
current and ptessure. With single-phase transmission the efficiency- 
output curve was found to droop suddenly at loads far below the 
ordinary direct current output, and it was difficult to get large 
outputs without the second converter falling out of step, when the 
firat machine would race. The differences between the observed 
and calculated losses were ascertained, and appeared to lead to the 
conclusion that the armature reaction harmonic was of sufficient 
strength to disturb the whole circuit, causing the magnetic flux 
through the solid iron frame to vary enough to cause a considerable 
loss of energy. Unless these fluctuations are minimised by careful 
design, a change of excitation in one macbine may cause a dispro- 
portionate change in the lossea of the other. 

A further indication of abnormal eddy current losses is derived 
from the fact that when the second converter is under-excited, the 
efficiency of the first falls as the load increases, though its own field 
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is maintained constant. By the aid of the oscillograph the varia- 
tions of the magnetic flux in the magnet frame were then recorded, 
these being due to the harmonics set up by armature reaction; for 
this purpose the oscillograph was connected with the otherwise 
unused series winding of the Holmes machine, which thus 
acted as an exploring coil. Similar curves have been obtained 
from direet-current motors fed from a storage battery, 
and in each case the form of the curve under steady running 
ia perfectly constant. The harmonic has about twice the frequency 
of the impressed voltage, and therefore alternately weakens and 
strengthens the field in the air-gap. A quadruple harmonic was also 
present in some of the curves. 

The reaction ampere-turns were calculated from the voltage met 
with in the exploring coil and the other data obtained, and the loss 
in the magnet core was thus ascertained, using a formula given by 
the author in a previous paper. The loss so found accounted for 
much of the discrepancy between the observed and calculated losses 
in the machines. 

The effectof armature reaction on the form of the pressure curve 
was small, but the shape of the current wave varied widely, mainly on 
account of the armature reaction barmonic. A large number of 
curves actually recorded are given in the paper. Variations in the 
epoch and amplitude of the barmonic are well shown in the curves. 
It is observed that the field distortion is very small when working 
three-pbase, as compared with single-phase. The author concludes 
that the over-excitation of the converter improves the stability of 
the system, but that if the generator is under excited, although the 
ratio of the flux densities in the gaps may be kept constant, there 
will be both an increase in the eddy-current losses and in the 
instability of working by reason of phase swinging. It is more 
economical to expend energy in over-excitation than to allow phase 
swing to start and stop it by damping coils. These are necessary in 
any care where there is a pericdic irregularity in the generator 
speed, but they depend upon a well-marked cbange in the magnetic 
shee and when this is saturated the magnitude of the disturbance 
is less, 

Eddy currents in continuous-current machinery have been pre- 
viously thought of as almost entirely located in the armature and 
pole-faces. From these tests it is seen that with a periodic oscilla- 
tion through the whole magnetic circuit the losses in the solid cores 
are considerable, and the author believes that the greater part of 
the eddy-current loss found by any of the usual teste takes place in 
the solid frame. If this is to be prevented, the mechanical con- 
struction must be as accurate as in engine fitting. It is merely a 
question of first cost—the supply company pays for the energy lost 
in the damping system. 

The autbor hopes that these experiments will be preliminary to 
others on sub-station machines under working conditions, and a 
rather lengthy series of tests on the effect of brush position on 
efficiency and wave-form has already been made. 


COSTS OF ELECTRIC POWER TRANS- 
MISSION. | 


Tue article in the October issue of Cassier’s Magozine, by Alton D. 
Adams, bearing the above title, answers to some extent, and, in 
some respects, contradicts the arguments advanced in his article in 
the Engineering Magazine on “The Physical Limits of Electric 
Power Transmission,” in which, for extra high pressures, he advo- 
cates the adoption of a separate pole line for each conductor. 

He lays down certain general conditions which may be sum- 
marised as under :— 

1. Transformers. —The initial cost of transformers varies directly 
with the maximum rate of transmission, and ie practically inde- 
pendent of voltage, distance and line losses. 

2. Pole Line.— The initia! cost of the pole line varies directly with 
the distance of transmission, and is practically independent of 
other conditions. 

3. Line Conductors ---The initial cost of line conductors varies 
directly with the square of the distance of transmission, and with 
the rate of transmitsion; but, inversely as the square of the voltage, 
and the percentage loss. 

As regards the cost of the pole line, it is not strictly accurate to 
eay that this is independent of every condition but its length. It is 
to some extent, and with very high voltages markedly so, affected 
by the line pressure. As-is well known, and as, indeed, pointed 
out by Mr. Adams himself, in the other article referred to above, 
an increase of pressure beyond certain limits necessitates epecial 
and costly insulators, longer and heavier cross-arms, and conse- 
quently, with three-phase transmission, longer and stouter poles. 

Anyone conversant with the cost of poles, knows that the incre- 
ment of cost per extra foot of length, or per inch of top diameter 
above ordinary stock sizes is a very serious consideration in the 
design of an overhead system of transmission. " 

A concrete example is worked out, viz., the transmission at 
40,000 volts of 10,000 m.P. to a town 100 miles distant from the 
point of generation, with a maximum loss on the line of 20 per cent. 
For the sake of comparison the costs are then worked out for a 150- 
mile line, assuming the eame voltage and the same loss. 

If the author would but tabulate his results, one could take them 
in at a glance without the necessity of wading through over four 
pages of letterpress freely interpersed with calculations in terms of 
dollare, pounds, cents, pence, and shillings, to say nothing of tens 
of thousands of volts and millions of horse-power-hours. Had he 


: T 
done so he would probably have discovered an error in his addition 
of £15,000, a mistake which falsifies all the results based on thes 
figur ö 


es. 8 

Another error the author falls into is in converting American cents 
into pence. For example, he divides £13,200 by 24,000,000 R. p. 
hours, and gives the result as 0:275 cent of 0137d. Obviously, 
18,200 x 240 + 24,000,000 = 0132. Similarly, in dividing 
£16,781 by the same divisor, the result is given as 0'35 cent, or 
0:175d. The latter figure should, of course, be 0167d. The 
principal figures we have tabulated below, those in brackets being 
our corrections. 

The average losses, including those in transformers and line, are 
taken as 20 per cent. ; and the loas in the line with maximum load, 
20 per cent. 


Correc- 
CAPITAL Costs. 100-mile lige. 150-mile line. tions. 


Transformers, good for 30,000 n.». 


at £1103... - yu is £80,000 £80,000 ud 
Pole line, including fixing the con- 
ductors aa E n 23 10,000 15,000 — 
Conduotors: (a) 850,000 lbs.; (b) : 
1,912,000 at 74d.  .. a 925 25,000 (a) 57,376 (b) um 
Transformer stations, switch gear, 
&0. ee ee ae aa 2,500 2,500 — 
£68,000 £69,875 (£104,875) 
ANBMUAL COSTS. 
Repairs, maintenance and interest, 
15 per cent. .. Sw DI M £10,200 £13,491 (£15,780) 
Management, labour and incidental , 
expenses  .. TN ios vs 8,000 2,900 (8,300) 
£19,900 £16,781 (£19,090) 


CORT PER H.P.-HOUR (assuming 
24,000,000 per annum.) 


Standing cherges ad - . 0°197d. (0132d.) 01754. (0:167)  (0:1904.) 
Cost of energy at switchboard .. 0°250d. 0:250 0:260 
" „  lostin transmission — 0:063 0:063 0-063 


Total costs 


. Q0 450d. (0445) — 0:488d. (0480) — (0:5084.) 


No data is given showing bow the cost per H.P. per hour af the 
switchboard is arrived at, so we can only assume that 0:25d. is the 
selling price, not the works cost, and includes all standing charges. 

As the cost of the energy lost forms eo small a proportion of the 
total coste, the author points out that this might be increased by 
reducing the capital cost of copper in the line; but he suggests, as a 
better course, increasing the pressure to 80,000 volts, the pressure 
at which the 200-mile line between the Sierra Nevada Mountains 
and San Fr'isco, will be operated eventually. | 

This would permit of using the same weight of conductors as in 
the 100-mile 40,000-volt proposal ; the only additions being, £5,000 
on the pole line, and £300 for operating expenses, which brings the 


total cost per H. y.- hour down to about 0°455d., against 0°450d. for the 
100-mile line. 


OIL FUEL FOR STEAM GENERATION. 


Tux rapid progress of liquid fuel burning during the past two 
years is attributed by Chief Engineer Melville, in the 1902 report 
of the U.8.A. Bureau of Steam Engineering, to the nature of the 
more recently discovered supplies and their nearness to tidal water 
which enables the oil to be piped to the seaboard. 

Though probably oil does not pay unless coal is more than usually 
dear, yet oil has certain sdvantages. So many erroneous statements 
had been made that the Navy department determined to make their 
own trials, and for this purpose, they not only inspected the liquid 
fuel installations on the Jfariposa and other vessels trading in tbe 
Pacific, but they also tested the small tube Hohenstein boiler, which 
had already been well tested with coal. Fairly comparative results 
were obtained, and various forms of burner were tried. 

Rapid development has only been made since experts realised 
that success was dependent upon atomising the oil, Only a few 
years ago, liquid fuel was merely thrown into furnaces by injector, 
and it is stated that atomising bas only been recognised as important 
during the past three years, This, of course, refers to American 
practice. In this country atomising of liquid fuel has been fully 
established this dozen years at least. The oil should be heated 
bec ause it is thereby deprived of tenacity and atomises better. Air 
also should be heated. 

Even in America the cost of oil will usually be greater than the 
cost of coal. The cost will be reduced as tank steamers become 
more common, but it now costs more to carry oil than coal, and 
transportation facilities are yet of small extent for oil, but are com- 
plete for coal. Progressive development is needed. 

In the ss. Mariposa the boilers are cylindrical. The total oil 
capacity is about 900 tons. The oil is fed to the burners by two 
duplex pumps which draw through strainers and discharge to 4 
small beating tank in which the oil is heated by a steam ooi] to 
150° F. Air compressed to 40 Iba. ig passed through the upper 
part of the heater tank tothe burners. Both oil and air are an 
at the same pressure. The air is used either at the temperature o 
compression or through a special heater. | i 

The atomiser is a hollow oil pipe inside an air tube. The o! 
escapes by small holes at right angles to the flow of air, wipes 
directed by spiral directors. Steam can be substituted for ed 
necessary, and two burners go to each furnace. The oil analy 
84'43 per cent. of carbon, 10°99 per cent. of hydrogen, and $54 pet 
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cent. oxygen, with a remainder of nitrogen and sulphur. The 
calculated calorific capacity by Dulong’s formula is 18,806 B. Th. U. 
The specific gravity at 60° F. is 0:962; flash point, 228° F. Only 
‘one man was needed to attend to 12 furnaces in two different 
rooms. A reduction of 16 men. in the fire room was effected by 
the use of oil, and the staff could be reduced by 19 men. Extra air is 
admitted cold through the ashpit door. Good results are obtained 
when the flame is steady full white or yellow white filling the 
furnace. If the heater tank is made too hot some of the oil 
vaporises, the vapour is carried off by the air, and the supple- 
mentary heater bevomes red hot. No information is afforded 
as to evaporative efficiency secured, but about 36:4 tons (2,240 Ibs.) 
of oil were used per day, with 2,193 1. H. . of main engines. Thus 
each LH.P. of the main engines reqnired 1 556 lbs. of oil per hour. 
Steam is not advised by the Bureau for atomising purposes, for it 
cannot give, of course, any of the effects as a combustible so 
erroneously claimed for it. But if steam be used it is preferable to 
use it at high pressure. ' | 

With air the consumption of oil can be forced to a greater extent. 
Not much weight is attached to the form of burner employed. 
General character of parts is of more importance. Tests of the 
Hohenstein boiler at about 1]- in. water-gauge, gave a poor percentage 
—under 7 per cent.—of CO, though a large evaporation was 
secured of nearly 20,000 lbs. per hour from 1,764 lbs. of oil. 
The results were little better at natural draught. In spite of this 
the efficiency of the boiler appears to be better than with coal, and 
on one occasion nearly 17 lbs. of evaporation per hour per foot 
of heating surface was secured with heavy draught of 31 in. in the 
fire room. 


IMPERIAL TELEGRAPHIC COMMU- 
NICATION.* 


Bx CHARLES BRIGHT, F. R. S. E. 


Tux share which telegraphy performs in uniting the British Empire 
was, on October 31st, advanced a very important stage with the 
actual completion of the all-British Pacific Cable and telegraphic 
girdle.. This, together with the recently published report of the 
Inter-Departmental Cable Communications Committee, seems to 
suggeet the present as a suitable moment for taking a general 
survey of our position in regard to Imperial telegraphio facilities. 

I do not propose to dwell at length on the gradual—very gradual 
—development of the Pacific cable scheme. The story is one of 
much talk and tremendous obstruction ying some 15 years or 
more, as against 14 years’ work. First of all it was asserted that the 
cable could never be laid, much less re d, on account of the 
abnormal depth, which was put down at 14 miles in places, the 
maximum depth on the route being, in reality, 3,200 fat boms f 
a good strategic depth, and no greater, practically speaking, than that 
at which cables have previously been laid. Then, the bed of the 
Pacific Ocean was said to be covered with coral patches such as 
would make short work of the line, even if laid. In the course of 
a report to the Colonial Office as well as in a paper read at the 
British Association and in "Submarine Telegraphs, f I endeavoured 
to explode these suggestions, which were, indeed, based on mis- 
representations of fact, as is now proved. 

It, however, behoves the Government and the public to re- 
member, in future, that in these matters the views of interested 
parties should not be implicitly relied upon; neither should any 
argument be taken much aocount of from those who give vent to 
the following statements in the same breath:—(1) The cable is 
not wanted; (2) It could not be laid, repaired or successfully 
worked; (3) If insisted on, we are the people todo it. | 

The difficulties that were raised, however, remind one somewhat 
of the incredulity in regard to the first Atlantic cable, but with 
this difference, that in the latter there was practically no applicable 
data to go upon. 

As a matter of fact, the cable might have been laid in a consider- 
ably shorter interval after a decision was arrived at had the con- 
tract of tbis. important national work been divided amongst the 
three or four large firms who tendered, at least one of whom (the 
Silvertown Co.) had, like Sir Sandford Fleming and others, laboured 
so hard in the cause. A more favourable moment might also have. 
been taken for seeking tenders or giving out the contract from the 
cost of materials standpoint. As it was, the order was placed with 
a firm who were at the time busily engaged for their immediate 
clients over one of the very lines with which the Pacific cable is te 
compete. In the ordinary course of business every mile of the 
former was made and laid before the laying of the latter was com- 


menced, the result being that the Pacific cable is well forestalled as 


regards traffic. | 

Some of us may hold the opinion that .the project .aliould ba ve 
been carried out in a different way, but we must all agree that the 
Telegraph Construction and Maintenance Co. bave done their 
work in an altogether admirable fashion. EV 5 

It may be doubted, however, whether the Paeiſie enable would ever 
have been laid but for the vigour of our present Colonial Secretary. 
The scheme had a bad time until Mr. Chamberlain took it in hand, 
after recognising its importance as a link for bringing the Empire 


* An address given before the London Chamber of Commerce on 
Thursday, December 4th, 1902. .. a . > „ o 
t Roughly, about 34 miles. eta ay tee E. 
t “Submarine Telegraphy: Their History, Const;uction and 
Working.” (London: Crosby Lockwood & Son. 1898.) 
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into immediate télegrapbic touch for political, commercial and 
strategic purposes. A" | . 

There ean be no question that direct and unbroken Imperial 

telegraphy can do more than anything to foster trade between 
the Mother Country and her Colonies, and to bring about 
something in the nature of Imperial Federation or a Pan- 
Britannic Customs Union, tending to render us independent 
of the good offices of the rest of the world. One of the 
immediate effects of the Pacific cable in the matter of future 
Inter-Colonial trade is, that a message will now take inside an hour 
instead of upwards of a day to reach the hands of the individual 
to whom it is addressed. : 
. Another effect of tbe Pacific cable, which, indeed, fook place 
immediately the scheme bsceme dangerous, is that the rates 
from thiscountry to Australia now stand at 3s., instead of 4s. 9d., 
and formerly 9s. 4d. on the average. l 

But any scheme for further, and independently reducing the 
chances of a total breakdown of telegraphic communication with, 
and amongst our Colonies could scarcely fail, in the end, to 
commend iteelf to British subjects in their present frame of mind, 
and it is even quite oonceivable— in the event of a European war— 
that the Pacific cable and the Atlantic lines might some day be the 
only means of commuoication with Europe. If Britannia is to - 
continue to rule the waves she will require to ke ep a sh look- 
out in the Pacific, as the probable scene of any future naval battle ; 
and it will be conceded, presumably, that naval supremacy must 
necessarily be accompanied by direct communication with the 
nearest coaling stations as well as with headquarters. 

The weak point in the Pacific cable is, of course, the long section 
on the route eventually decided upon, between Vancouver and 
Fanning Island—running into 3,458 nautical miles. The result is 
a slow working system, and this in competition with a complete 
system of high-speed cables. Thus, if the traffic is to be remunera- 
tive, it is bound to become congested at certain hours of th» day, 
in view also of the difference of time. Thus, if only on this 
account, and to meet interruptions and possible lengthy repairs, 
the lime must be duplicated sooner or later. This duplication 
might, however, well take the form of a link with the American- 
Pacific cable as, indeed, I pointed out some years ago in the report 
I have referred to, as well as in the Times, the Fortnightly Review, 
and elsewhere. This would have the advantage of increasing its 
scope for traffic; and in view of the immense commercial field of 
China and oar relations with Japan, this idea should appeal to 
most of us—for strategic as well as commercial reasons— 
if the American-Pacific line be furnished with a branch at 
Japan. Oa the other hand—by way of avoiding a duplication of 
the all-British-Pacific cable—there has been some talk already of 
an arrangement with the company controlling the rival lines to 
Australia; and I note that a prominent shareholder of the Eastern 
Extension Telegraph Co. thinks if the Pacific cable breaks down, 
those controlling it would be disposed to enter into an arrangement 
with the rival line, and that in that case they (the Extension 
Co.) would be able to get back to higher rates.” The experience of 
joint purses, however, in the case of the Indian traffic, is not very 
happy from the public standpoint: anything like a partnership 
between a Government and a company is objectionable in principle, 
seeing that the Government should be concerned with looking after 
the interests of the public. We cannot have any more taking of 
oysters and leaving shells. 

Though the duplicating system of the '' all-British " Pacific cable 
may well be Anglo-American in character, the original system itself 
should be strictly "all-British" to and from headquarters. At 
present this it not the case between England and the nearest end of 
the cable at Vancouver. In other words, the new Pacific line con- 
stitutes a private wire between Canada and Australasia, but not so 
between the Admiralty here and the Admiral in command of the 
Australasian station. : 

The situation is somewhat peculiar. On the one hand, our cable- 
grams can pass through any of the “ Anglo-American ” or “ Direct 
United States" Companies’ Atlantic cables, which are British with 
all-British landings on the eastern sea-board of Canada. The tele- 
graphic connections of these systems with Vancouver is, however, as 

as Montreal by means of the American-owned wires of the Inter- 
Colonial Railway. Oa the other band, if we entrust our messages 
to the Commercial Cable Co. to go by any of their cables, it 
must be remembered that though this system lands on Canadian 
territory, it is an American company ; moreover, these cables 
in shoal water somewhat closely to St. Pierre de Miquelon, a French 
colony south of Newfoundland, where two of the French Atlantic 
cables land. Again, its iu mediate connection with the Canadian 
Pacific landlines involves a journey of 270 miles through the State 
of Maine; and beyond this the “Canadian Pacific” Telegraph 
could, in the event of our being at war with the United States (as 
aleo inthe case of the Inter-Colonial line), be interrupted at many 
points with comparative ease. The “ Commercial" Co. has exclu- 
sive wurking agreements with the Canadian Pacific Co. to the effect 
that all messages from the Pacific cable to this country must be 
handed over to the latter (Commercial Co.) cable system. 

Burely all this points to the necessity of an independent (all- 
British) telegraphic link between the Mother Country and the 
Pacitio cable at Vancouver at a low tariff. A general statement 
from the Colonial Office in 1899 required that this should be 
furnished," but nothing further has been published on the subject 
since then; and I would ask, What is the use of going in for an 
expensive all-British cable, if the landline and cable connection is 
open to easy attack? 

In the case vof a possible war with the United States, the 
Pecific cable would be of.no use whatever, owing to the position of 


* Blue Book, C.d. 46. 
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the existing Canadian landline connection, if for no other reason. 
As regards the rest of the route, any new ''all-British " Atlantic 
cable might suitably be taken at a respectful distance from St. 
Pierre, and avoiding shoal water off Newfoundland as much as 
possible. The objection to the Northern Gulf of 8t Lawrence route 
on the score of ice is probably not insurmountable, and it would, of 
course, be the best route strategically. Short of this, St. John’s, 
Newfoundland, should, at any rate, be again fortified and provided 
with a cruiser, cable depót, and repairing ship, to meet the present 
condition of the undefended Atlantic cables along the route that 
connects up with our new Pacific line through Canada. 

A new Atlantic cable should at this end be landed much nearer 


the Governments concerned have granted very considerable subeidics* 
and guarantees in response to those who have undertaken to estab- 
lish communication to their countries; and in return, until quite 
recently, the English Government (unlike certain other European 
Governments) has, as a rule, only demanded priority and reduced 
rates for Government messages, f the control of the line, f and 
suppression of codes, if required, covering the inspection of all 


messages in time of war.§ In other words, the conditions insisted . 


on by this Government have, so far, been almost entirely to the 
advantage of the Government itself rather than on behalf of the tele- 
graphic public, 

Under the various circumstances it is, perhaps, no great matter of 
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headquarters than any of the existing lines, and an underground 
connection provided with a view to avoiding the delays and inter- 
ruptions to which our Atlantic and Eastern systems are prone on 
the overhead wires. Sir Charles Dilke bas made this one of his 
special subjects of attention ; and from a strategic standpoint he 
considera the cables approaching Cornwall seriously open to attack. 
I venture to think that this objection would less apply in the 
narrower and fortified part of the English Channel, and for service 
"reasons would be better suited than other suggested changes. 
When it is remembered that an Atlantic cable costs about half 
what a first-class battleship coste, and that the latter is often of 
little use out of touch with headquarters, it will be seen that the 
sum involved for carrying out the “‘all-British connection with 
the Pacific cable is not altogether out of proportion with the degree 
of necessity. 

Let us hope that the Pacific cable has broken the spell, and 
that it will be realised that a number of other lines of communica- 
tion on a variety of routes are also desirable in the interests of the 
Empire for strategic and commercial reasons. The bridging of the 
Pacific should be regarded as a first step only, though certainly very 
materially meeting the requirements of the case. i 

I bave here suggested a few morals that might be usefully 
gleaned from the Pacific cable, and it is to be hoped that it will 
not take quite so long for the desirability of other further lines of 
communication to ba recognised. 

Whether the recommendations of the Cable Communitations 
Committee will ever get beyond the well-known Blue Book stage 
it is difficult to surmise at present, or whether further develop- 
ments will be only “watched with the greatest interest,” and no 
encouragement given to useful cables that are not already laid.“ 
Lord Balfour of Burleigh and his Committee are, however, to be 
congratulated on bringing to a close their important and laborious 
inquiry, though certain clauses in their report seem to imply a want 
of outside assistance beyond that provided by political and adminis- 
trative chiefs of the various departments concerned. Such 
assistance might have been obtained from anyone directly asso- consider (or state) to be too low a tariff to pay, illustrate their 
ciated with the subject in hand without being an interested arguments by the fact that the Atlantic rates were lowered to 6d. 
party. for 18 months on trial, and that then they had to be brought back 

As I have already remarked, the opinions of those concerned in to Is. But this stands for very little, for it may be questioned 
existing systems should not be taken too much account of in con- whether the trial was of sufficiently long duration. Daring this 
sideriog future needs. Further, it is to be hoped that those period the number of messages conveyed was, however, more than 
anxious about the welfare of vested interests will also realise that a doubled, and the proportion was steadily increasing. If the tariff 
“dog in the manger” policy is not essential. Healthy competition is halved, the number of messages sent must, of course, be materially 
need not necessarily mean inconvenience to existing systems ; for more than doubled to make up for the increased cost in tariff; for, 
the more lines that are laid, the more familiar becomes the idea of unlike letters, each telegram requires a separate messenger.** Still, 
a cablegram. This latter fact should also serve somewhat as a in time, the corner might have been turned. ! 
solace for the reduction of tariff—which, with a similar effect, will Whether or no the “Eastern” and Allied companies have 
no doubt follow. There is also the solace pro bono publico, about exercised foresight in charging in various instances, high rates, 
which there can be no question. creating considerable reserve funds, and failing to lay certain cables 

The general principle must be accepted that the more inde- for which there was obviously a public demand, is another question 


surprise that the Governments concerned have not in the past 
found themselves in a position to dictate terms to the companies 
for the working of their lines. At any rate, they have not, as a 
rule, done 80, except iu regard to the conditions named. 

Let us now turn to the other side of the question—that is, 
whether the companies have in the past failed to comply with definite 
conditions, or with wbat should be understood to be their duty. 

Let it be granted to start with that the object of telegraph com- 
panies—like that of all business undertakings—is to earn dividends 
for shareholders, and is in no sense philanthropic. Thue the enter- 
prising investor has benefited by rich returns in return for his risk. 
Attention has been drawn to the supposed injustice of the rates to 
certain places being inconsistent with the rates to others.] This, 
however, cannot altogether be considered a grievance against the 
companies, and is often entirely apart from any question of 
monopoly. When financiers endeavour to raise capital for a new 
line, they have to show pretty definitely the traffic that is likely to 
be derived, and the rates have to be adjusted largely in accordance 
with the probabilities of traffic volume. In an obscure settlement 
the rate has often to be fairly high, with a view to covering the 
working expenses of the station—possibly an unhealthy one—even 
though the said spot is situated at a distance from the terminus such 
as would in iteelf involve a comparatively small initial outlay in 
cable, and even though the traffic for this particular station would 
not demand a high-speed type of cable. All these considerations 
—as well as the subsidy obtained—require to be taken into account 
by those who risk capital in pursuit of an income out of submarine 
telegraphy. 

Seeing that—possibly for the reasons suggested—stipulations as 
to tariff have scarcely ever been made by the Governments granting 
concessions, the owners of submarine cables have charged the tariff 
they consider most remunerative. The tariffs prevailing in foreign 
countries may form a guide, to a certain extent, in regard to the 
question as to what rates are fair and reasonable.” Those inte- 
rested in pointing to the losses said to be incurred by what they 


pendent lines on entirely diferent routes, the better for purposes of 


ensuring communication being maintained (in war, as in peace) 
between auy two points of the Empire it being remembered that 
we bave experienced a number of quite serious and barrassing tele- 
graphic interruptions, which might, in certain instances, have led 
to fatal results. In some cases, however, it appears that duplica- 
tions or triplicationg might safely take the form of landlines, ora 
part landline and part cable system, it being recognised that, 
roughly speaking, a landline costs initially about one-sixth what a 
cable does. These duplications or triplications could not, of course, 
as a rule, be “all-Britieh,” but would at any rate form an extra 
string to our bow in times of peace. Moreover, from a strategic 
point of view, it can certainly be said that a landline through a 
foreign territory is scarcely more liable to disturbance than a cable 
in quite shallow foreign water. 

We have heard the suggestion that it would be unfair to the 
cable companies to compete against them at landline rates; but if a 
cable system is worth its salt, and the rates not abnormally high, 
it should be able to stand its own against any landline system, if 
only on account of the better service afforded by the former, and by 
its greater reliability and permanence. If it cannot, that fact may 
be taken asa sign that it is an unnecessary expense, and had better 
“go under.” On the other hand, it is absurd to expect the cable 
rate to be the same asa landline rate between two given points, as 
a matter of course; for, in addition to the wide difference in initial 
cost, the riek of establishment and maintenance is vastly greater in 
the case of a cable. 

There are several features that tend to explain the present rela- 
tionship between the cable companies and the Imperial and Colonial 
Governments (including the Government of India), and the small 
amount of control hitherto exercised by these Governments over 
the cable companies. 

The Governments concerned have scarcely ever taken the 
initiative in establishing telegraphic communication any more 
across the sea than over land. The Atlantic cable, for instance, 
would not probably have been laid to this day, but for the individual 
exertions of English and American capitalista. On the other hand, 


entirely. Sceing that they have taken full advantage of their oppor- 
tunities, it is questionable whether any claims for consideration as 
financial pioneers—which the associated companies might otherwise 
reasonably make—would have much weight. 


(To be continued.) 
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* A subsidies statement is given in the Appendix to this address. 

In the case of some of the West Indian and Panama Co.'s cables, 
Government messages were arranged to be sent free, and this 
company also agreed to supply news free; but both are absurd 
conditions, and should never have been accepted by conceseionnaires. 
Half rates for Government messages, and quarter rates for Press, is a 
fair logical proportion. 


t Up to the date of the Mauritius and Bermuda cables respec- ` 


tively, the only instance known of where the Government 
definitely exercised the right of controlling the public tariff is that 
of the first Atlantic cable. The particulars of this are given in the 
“Life Story of Sir Charles Bright," Vol 1., p. 120, contained ins 
letter from the Treasury. 

$ This latter, though sometimes by a special clause, is usually 
covered by a clause that the cable is subject to the terms of the Inter- 
national Conventions. Until the latter was established, in 1865, all 
messages crossing a frontier were examined, even in times of peace. 

| Examples of the variability of rates will be found in the 
Appendix. 

J As a matter of fact, what actually took place was as follows :— 
The Commercial Co. started with 1s. 8d. traffic in 1884. In 1886 
the Pool" Cos. lowered their rates to 6d. a word. The Com, 
mercial " then reduced theirs to 1s., and after 18 months the “ Pool 
adjusted their rates to the same figure—1s.—a word. Largely 
owing to the moderate Atlantic rates by competition, we are able 
to telegraph to Vancouver at ls. 6d. a word, though the traffic 
cannot be great. . 

** In letters, an increased number does not (within limite) mean 
increase of staff, 
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THE CROMPTON POTENTIOMETER. 


WE illustrate herewith new patterrs of the well-kaown “Crompton ” 


potentiometer, which have recently been brought out by the manufac- 


turers, Messrs. Crompton & Co., of Chelmsford. It will be remembered 
4hat the potentiometer system of testing has certain advantages 
which make it peculiarly convenient for electric power and lighting 
work with direct currents. The measurements depend upon direct 


reference to Clark cella and standard resistarces ; and given that 


Fic. 1.—CBoMPTON POTENTIOMETER. | 


— 
Ne 
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Fic. 5.—2,000-AMPERE RESISTANCE. 


these are in order, the results obtained are free from instrumental 


errors. There is no limit to the currents and voltages that can be 
dealt with, and the instruments can be used in a testing room at 
any distance from the machinery under test, as the connections are 


Conducting ligaments. 


MOVING CO!L 


Permanent magnet. 


Fia. 6. 


made by means of light flexible leads whose resistance is immaterial. 
_ The new Crompton instruments appear to embody considerable 
improvements on the older and well-known pattern. The potentio- 
meter itself is much elaborated, and there are new features in the 
galvanometers and volt boxes that are worth examination. The bifilar 
suspension head of the galvanometer, which we illustrate, allows a 


complex set of adjustments to be easily performed, and the n:ethóds 
of connecting the coils and mounting the mirrors seem simple 
and effective. The arrangement of the volt box, one of the most 
important parts of the apparatus, lends itself readily tc the inter- 
comparison of the series of equal resistances of which it is com- 
posed, which affords a convenient check of the general permanence 
of the box. The system carried throughout the instruments of 
inserting fuses for the protection of fine wires is evidently a great 
improvement. Messers. Crompton & Co. have issued a small 
pamphlet describing their apparatus, which is practically a hand- 
book to potentiometer testing, and contains numerous diagrams. 


. Fic. 3.—CrompetTon REFLECTING 
ii GALVANOMETER. 


Fic. 4.—DirFi1LAR SUSPENSION Heap. 


Referring to the respective instruments more in detail, all the 
moving contacts are now under glass, and the coils and scale wire 
are inside the box (fig. 1), which is completely closed, but can 
readily be inspected by removing a sliding bottom. The volt box 
illustrated in fig. 2 is designed for 1,500 volts, containing 10 coils of 
10,000 ohms each; a known fractional part of any pressure from 
2 volts up to this value can be taken off, within the range 
of the potentiometer scale, and compared with that of a Clark 
cell. | aD 

The galvanometer shown in fig. 3 is intended for laboratory use, 
having a large range of adjustment; tig. 6 shows the working . 
parts in diagram. The circular moving coil is supported by a. 
bifilar suspension, which at the same time conducts the current, 
between the poles of a permanent magnet, with a fixed iron core 
inside the coil; the mirror is hung from the coil by fine aluminium 
hooks passing through holes, thus avoiding distortion due to. 
the use of cement and allowing of easy removal. Fig. 4 shows 
the suspension head on a larger scale, with the neat devices for 
adjustment. The upper disc carries two pins to which the 
ends of the suspending ligaments are attached; by turning the 
disc the tensions of the two ligaments (of thin copper strip) can be 
equalised. The lower disc also carriss two pins, which serve 
to adjust the distance between the ligaments, and therefore ths 
sensibility of the instrument. The whole head can be raised or 
lowered by turning the milled edge, and rotated by the tangent. 
screw. The pills by which the cover is secured serve 
also as the terminals of tne instrument. The coils are made of 
various sensibilities, and can be made either with or without 
damping rings. A smaller galvanometer is made for ordinary 
work. An electric lamp is used wi:hout a lens, the mirror giving 
an image of the filament on the :e ai-trantparent scale, which is 
easily observed in daylight. 

Fig. 5 shows cne of the standard resistances—in this case 
designed to carry 2,000 amperes— which are used in conjunction 
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with the potentiometer. All the resistances are of manganin, 
having, therefore, practically no temperature correction, though 
they rise toa maximum of 30? C. above the atmosphere with the 
full rated currents. The Clark cells used as standards are made by 
Messrs. Muirhead & Co., in pairs, so that they are easily checked 
against one another. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, dc. 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


“ ELECTRIC” writeg:—'' A person owns 16 houses, which he bas 
fitted with electric light, supplying current from an engine and 
dynamo put down for the purpose. Can he supply other customers 
with light in the same town without getting a provisional order, 
and what sanction is necessary to enable him to carry mains, either 
overhead or underground, acrossa public road? No other current 
13 available in the town.” 

„ There is nothing to prevent Electric " supplying current to 
customers. As has been frequently pointed out in these columns, 
the Electric Lighting Acts do not prohibit the supply of electricity 
without statutory sanction or provisional order. With regard, how- 
ever, to the second half of the question, if it is necessary to lay 
mains above or beneath the highway, the sanction of the highway 
authority must be obtained. This will probably be the local 
authority. 


ELECTRIC CONDUCTIVITY OF FILAMENTS 
OF NERNST LAMPS. 


It is known that pure liquid substances, as a rule, possess rather 
low electrolytical conductivities; in most cases of electrolytical 
conduction solutions are therefore present. This is equally 
true of the solid state, as the metallic oxides of which the filaments 
of Nernst lamps are made up are always solid solutions of one or 
more oxides in another; they ought to undergo a most rapid reduction, 
were the mechanism of their conduction wholly analogous to that 
exhibited by liquid electrolytes. Now, these filaments are known 
to stand the passage of very intense continuous currents for hundreds 
of hours. If, therefore, their conduetivity be really an electrolytic 
one, there should exist some simultaneous antagonistic process 
compensating the effect of electrolysis, in the sense of Nernst’s 
“ residual currents” (“ Reststróme ). 

A paper recently published by E. Bose in the Annalen der Physik 
deals with this interesting question, the result of the expcriments 
recorded being that the filaments of Nernst lamps really show such 
an electrolytical conductivity, complicated by a secondary compen- 
gating process. 

Bose presumes that, in the case of those metallic oxides, the 
velocity of migration of the cation is much lower than the one 
corresponding to the anion, co as to impart a preponderant rôle in 
the conduction process to the latter, the oxygen ion. The oxygen 
evolved at the anode rediffuses within the filament towards the 
cathode, where it oxidises anew the metal deposited in the pure 
state, this process being accelerated by the atmospheric oxygen sur- 
rounding the filament, and filling its pores. Now, this “ residual 
current,” forming, together with the electrolytical migration of the 
ions, a closed cycle, could be either external or internal, according 
as it takes place in the ambient ait and the air filling the pores 
(thus giviog electrolysis with excellent depolarisation), or within the 
oxide itself, as at high temperatures oxygen is likely to be readily 
absorbed by the oxide. It even seems as though both phenomena 
occurred at the eame time. 

Evacuating the tube surrounding the filament, Bose states that 
the conductivity of the latter gradually increases as the exhaustion 
augments, its colour passing at the same time from brilliant white 
toa dark red. Investigating closely this phenomenon, the author 
observes that filaments extinguished in a vacuum will show a 
dark grey colour as the air is allowed to enter again, this colora- 
tion being most probably due to & thin metallic stratum. This 
stratum readily disappears if, instead of allowing the filament to go 
out, the air is restored immediately. 

' These phenomena clearly show that a more or less rapid reduc- 
tion of the filament is taking. place, the liberated metal being 
burnt by incandescence in the atmospheric air. 

This equally results from the fact that, while the current is kept 
on, the vacuum cannot be increased so far as to cause the appear- 
ance of green fluorescence on the walls of tbe tube, whereas this 
result is easily arrived at on opening the circuit. "This is due to 
the oxygen evolved by the electrolysis of the filament as the lamp 
is worked. tour = 

On the basis of these results, Bose thus explains the alterations 
of the conductivity in a vacuum:—The metal liberated at the 
cathode, not being wholly burnt, forms rather thin dendrites 
advancing, within the filament, towards the anode. The more per- 
fect the vacuum, the less complete is the oxidation, and the'further 
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the metal will advance towards the opposite electrode. The 
filament burning in a vacuum thus forms a system possessing, to 
a greater or less extent, besides electrolytical, a metallic conduct- 
ance, whereas in the immediate neighbourhood of the anode there 
exists an often very short section with purely electrolytical con- 
ductance. 

These facts account for two points known for some time to 
makers of Nernst lamps:— First, the life of the filaments is reduced. 
to a considerable extent by frequent changes of polarity, on account 
of the partial reduction of these oxides, the metal liberated giving 
rise to internal stress, owing to its changes of volume. Secondly, 
the filament will burn with less brilliancy in the portions where 
metal is reduced on account of tbe increased conductivity. Now, 
it is known that the efliciency of a lamp increases very rapidly 
with rise of temperature. The darker parts, accordingly, will lower 
the efficiency, and the lamps run by alternate current will-be more 
economical than direct-current lamps, the latter undergoing a 
partial reduction to metal. Moreover, this reduction will deprive 
the filament of part of its selective emissive pow er, to which the high 
efficiency of Nernst lamps Is said to be due. 

Daring his experiments with vacuum lamps, the author made the 
interesting observation that a light of a shining blue colour will 
appear in the neighbourhood of the filament, imitating in a most 
striking manner the colour of the sky. In accordance with 
Lord Rayleigh’s views, Bose explains this phenomenon, presuming 
that metallic particles are emitted by the oxide, these particles 
being of the order of magnitude of light waves and exhibiting a 
selective reflective power for small wave lengths. 

The author finally records some experiments on gaseous currents 
passing between a filament and a metallic electrode, or between 
two metallic electrodes placed in a vacuum in the immediate 
neighbourhood of the filament. 


HIGH TEMPERATURE ELECTRO- 
CHEMISTRY. 


A PAPER containing some “Notes on Experimental and 
Technical Electric Furnaces,” was read by Messrs. R. S. 
Hutton, M.Sc., and J. E. Petavel, before the Manchester 
Section of the Institution of Electrical Engineers on 
November 25th, and was briefly referred to in our last 
issue. The authors first describe the kind of in- 
stallation most suitable for employment in laboratories 
where igneous electro-chemical processes are to be investi- 
gated. They point out that ona large scale the financial 
success of any new method has most frequently been in direct 
proportion to the mechanical improvements introduced, 
the chemical modifications being generally of secondary 
importance. For experimental purposes it is, therefore, 
necessary to use a furnace corresponding in principle with 
the most usual technical forms, and to carry out the testa 
on the largest scale compatible with the pecuniary resources 
available. The current supplied, too, must be as flexible as 
possible, and must lend itself to accurate control, so that the 
conditions of practical work, where E.M.Fs. range from the 
15,000 volts of a nitric acid plant to the 4 or 5 volts of the 
aluminium and zinc industries, may be imitated. Largely 
owing to the foresight of Prof, Arthur Schuster, the labo- 
ratory at Owens College has been provided with ample 
means for studying electro-chemical problems, details of its 
equipment being given by the authors. Power is obtained 
from a gas engine and motor which, coupled on to the same 
shaft, are capable of developing 30 to 40 Kw. net, There 
is a 40-Kw. dynamo, used for arc furnace work, which can 
be so connected as to yield any voltage between 10 and 200, 
with a maximum current of 600 amperes. Another dynamo, 
for electrolytic purposes, gives 1,000 amperes at 15 volte. 
A 40-Kw. three-phase alternator and a 20-Kw. single-phase 
machine are also provided, the latter developing anything 
between 30 amperes at 600 volts and 250 amperes at 75 volts. 
Finally, there is the 16,000-volt nitric plant yielding alter- 
nating current. The resistances are of manganin wire up 
to 300 amperes, and of German silver water-cooled tubes up 
to 1,000 amperes. For use up to 600 amperes the tubes are 
of lin. bore; upto 1,000 amperes the frame carries two 
} in. tubes, connected in series, 64 ft. long, and having a 
resistance of 0:024 ohm, 
The authors show that the dissipation of power in water- 
tube resistances depemds on the maximum rate at which 
water can be led through them, rather than upon the rate of 
heat transmission from the metal to the water; the larger 
tubes are the more satisfactory, and a flow of 1 litre per 


minute will dissipate up to 2} xw. The furnaces at Owens 


College comprise a 40-Kw. Moissan apparatus, a furnace of 


f 


. 
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the Haber type, a water-cooled electrolytic cell, a 40-Kw. 
carbide furnace with two electrodes of oppcsite polarity, and 
a high-pressure furnace destined for work up to 200 atmo- 
spheres, with currents up to 1,000 amperes—the last being 
provided out of funds received from the Government Grant 
Committee of the Royal Society. 

In the second part of their paper the authors deal with 
the newer electro-chemical industries, discussing the direc- 
tions in which improvements are to be expected. In the 
manufacture of calcium carbide the tendency is towards 
simplification, automatic regulation of current, automatic 
grinding, weighing, and mixing of materials, continuous 
furnaces of the Horry or Siemens & Halske type, in which 
the advantages of continuity are obtained, without the great 
loss of heat entailed by the removal of molten carbide from 
the furnace. There seems to be a distinct gain in finely 
powdering and intimately mixing the charge, while modern 
enclosed farnaces reduce the loss of material as dust, and 
protect the electrodes from oxidation. Among refractory 
metals and alloys, ferro-chromium occupies. an important 
position, one factory in the States turning out 450 tons per 
annum of 70 per cent. ferro-chromium fór armour plate 
work. The Willson Aluminium Co. is employing 3,000 H.P. 
ab the Kanawha Falls (West Virginia) works for this 
material. Ferro-silicon and copper-silicon are also largely 
used for the removal of blow-holes in cast-iron and steel, and 
for increasing the tensile strength of copper and brass cast- 
ings respectively; but it seems as if silicon itself, pre- 
pared by Scheid's process, will soon replace its alloys for some 
of the most important applications. Goldschmidt’s process 
for reducing metallic oxides by means of powdered aluminium 
at first sight possesses advantages over the direct winning of 
metals in the electric furnace, because the products can be 
obtained with very little carbon in them; but, on the other 
hand, the refining of metals in the electric furnace is by no 
means impossible, and the Goldschmidt process is so indirect, 
that but little trouble should be found in preparing 
materials of sufficient purity by more direct and economical 
methods. 

The output of carborundum is now 2,690 tons per year, 
900 tons being used instead of ferro-silicon in the steel 
industry. Tone's process for utilising the amorphous part of the 
carborundum make in the preparation of highly refractory 
substances is of interest. Achem has recently discovered 
that there is no need for an intimate admixture of the 
metallic oxides with the carbon when amorphous carbon is 
being converted into graphite, as the reaction proceeds by a 
kind of cementation process. The same method has been 
applied to:the graphitisation of anthracite coals, the product 
possessing very valuable properties for lubrication, &c. When 
graphitising electrodes, they are laid transversely in the 
furnace, and are surrounded by a mixture of coke and car- 
borundum ; but in the treatment of anthracite a small core 
of carbon is inserted, as the resistance of the coal is high at 
first. At Niagara the frequency used is 25 ~ ; but for this 
purpose alone even a lower frequency would be preferable. 
Graphitisation increases conductivity fourfold, and alters the 
specific gravity of the carbon from 1°5 or 1'9 to 2˙1 or 
2:95 ; it also renders the carbon more easy to work with 
ordinary wood tools. 

Among non-aqueous electrolytic processes sodium hus been 
produced by the Darling method, in which the fused nitrate 
is electrolysed in cast-iron vessels provided with a thick 
diaphragm cf magnesia and cement, each cell taking 
400 amperes but requiring a voltage as high as 15. In 
Acker's process for winning caustic soda a steam injector is 
used tocause a rapid circulation of the molten lead : this 
produces anhydrous NaOH directly, for the high tempera- 
ture, raised still farther by the heat of combination, carries 
off the excess of steam. The circulation is so good that the 
lead in the cell does not contain, more than 4 per cent. of 
sodium. The chlorine is drawn out with a fan and 
employed for making bleach. The furnace linings are pro- 
tected by keeping the outer part of the electrolyte in a solid 
state. There are. four graphite anodes in each cell, 
74 x 14 in. in size; they carry 2,000 amperes each, the 


voltage being 7. Forty-five cells are run in series, and the 


current efficiency of the process averages 94 percent, A 
process for the production of manganese, similar to the 
aluminium method, has been elaborated by Simon and Grin ; 


the bath is fused calcium fluoride, carbon being added to 
assist in the reduction of the manganese oxide. Thorough 
control of temperature is very necessary, as the metal is 
easily volatile at temperatures slightly above its melting 
point. The work of Bradley and Lovejoy at Niagara upon . 
the synthesis of nitric acid from the atmosphere hag passed 
the experimental stage, and steps are being taken to start the 
process commercially. The apparatus they use comprises a 
10, 000-volt continuous-current dynamo, having its nega- 
tive pole connected to an axis carrying six radial 
arms, the positive poles being placed round the peri- . 
phery of an iron cylinder, which forms the combus- 
tion chamber. A choking coil is placed in each circuit, 
There are 23 of these stars on the same vertical axis 
which revolves 500 times per minute, thus forming and 
breaking 414,000 arcs. This rapid rotation ensures the 
prompt cooling of the combustion products, which would 
otherwise dissociate. A rapid flow of air has also been 
adopted so that the issuing gases only contain 2 or 3 per 
cent. of the oxides of nitrogen. The yield obtained is 1 lb. 
of nitric acid per 7 H. P.-hours. Jacobs has patented a pro- 
cess for the manufacture of crystallised alumina by fusing 
calcined bauxite in an arc furnace. The material is being 
made at the rate of 4 or 5 tons per day by means of a 
500-H.P. plant; and, under the name of“ alundum, is 
used as an abrasive. Barium hydroxide is made at Niagara 
by treating barytes (the sulphate) in an electric furnace in the 
presence of carbon; the mixed sulphide and oxide are 
separated by lixiviation. 500 Kw. tapping furnaces are 
employed. Carbon bisulphide is being prepared in New 
York State by the Taylor process in quantities of 10,000 lbs. 
per diem. Works are being erected at St. Etienne for 
carrying out Harmet’s steel process, This method comprises 
three stages : the carbon monoxide evolved on reduction of 
the ores being used partly to heat the raw materials, while 
the metal is converted into steel in a separate electric fur- 
nace. Melting by induced currents has been tried by 
Benedicks and by Schneider ; but the future of all these steel 
processes depends on the possibility of using exceptionally 
cheap water power. | 

The authors conclude by referring to the theoretical 
efficiency of electric furnaces. Very few data are available 
with regard to specific heat, latent heat, and heat of com- 
bination at extreme temperatures ; even the actual tempera- 
ture of the furnace itself is practically unknown. Carbon is 
usually said to volatilise at 3,400° C.; but whereas the are 
flame may be considerably higher, the average temperature of 
the furnace is materially lower than this. A determination 
of the total loss of heat by radiation from an electric furnace 
affords valuable information on one of the important factors 
governing efficiency; but the final criterion in all cases is 
the output of product per H.P.-year. mE 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
gents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
` inquiries should be addressed. : 


25.761. “Improvements in connection fittings, or attachments for the in- 
sulated conductors or cables employed in the ignition systems of internal] com- 
bustion engines, and for analogous purposes." F. H. HALL and C. HALL. 
November 24th. 

25,718. Improvement in apparatus for controlling the supply of electricity 
by a combined lock-switch and plug." H. C. Watson and E. LIDDI E. No- 
vember 24th. 

95794. “Improvements in or relating to electric controllers.” 
MIDDLETON and W. S. H. SMITH. November 24th. 

95,797. "Improvements in safety fuses for electrio current circuits.” E. P, 
Moy and P. H. Basrir. November 24th. l 

25 805. An electric heat-indicator and fire-alarm.” G. A. Darsy. Nó- 
vember 24th. 

25,834. “ Improvements in and relating to roses and switches for electric 
lamps." J. R. P. Luxn, November 24th. 

25,840, “Improved means for conducting electricity to tram and like cars cn 
the underground system.” F. A. HowanrTH. November 24th. 

25,448, “Improvements in and relating to the electro-chemical treatment of 
gases." W. OsTwALD. November 24th. 

25,800. ‘Improvements in controllers for electric motore.“ 
November 24th. 

25,664. “Improvements in telephone switchboards." 
November 25th. 

25,904. “Improvements in systems of electrical distribution.” E.A.CAROLAN . 
(General Electric Co., United States.) November 25th. 

95,005. "Improvements in systems of electrical distribution.“ E. A. CAR CIA 
(General Electric Co., United States.) November 25th. à 


P. C. 


J. Buen, 


F. W. SHORROCXS, 
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25.906. Improvements in phace modifiers and systems of electrical dis- 


„ E. A. CaROLAN. (General Electric Co., United States.) November 


25.914. Improvements in meaus for controlling electric circuits. specially 


applicable to electric lighting of trains." H. LEITNER and R. N. Lccas. 
November 25th. 


1 * Improvements in electrical resistances.” T. B. Lewis. November 


25,917. Electric current generating and mot:ve power machine.“ W. S. 
Frost. November 25th. 


: 25,949. ‘* Improvements in gas or electric light brackets applicable for bakers’ 
Ovens." T. GILLARD. November 25th. 


25,965. “Improvements in electric arc lamps." T. HAMILTON-ADAMS. Novem- 
ber 25th. í E 


. 96,027. " Improvements in electric engines for dental, surgical, manicure 
and chiropedic operations.“ F. W.GouLD. November 26th. 


W 26,034. “Improvements in electrical recording instruments.“ E. A. CAROLAN. 
(The General Electric Co., United States. November 96th. 


26,086. ‘Improvements in means for automatically stopping an electric rail- 


way car or train.“ E. A. CanoLaN. (The General E:ectric Co, United States) 
November 26th. 


26,037. “Improvements in electric railways.“ E. A. CABoLAN. (The Geners! 
Electric Co, United States.) November 26th. 

26,038. ‘Improvements in and relating to electric track brakes." E.A. 
CAROLAN. (The General Electric Co., United States.) November 26th. 


. 26,039. "Iv provements in electric train control systems." E. A. CAROLAN. 
(The General Electric Co., United Btates.) November 26th. 


96 010. “Improvements in systems of electric motor control." E. A. CAROLAN. 
(Tne General Electric Co., United States.) November 206th. 


26001. ‘Improvements in electric arc lamps." E. A. CanoLAN. (The 
General Electric Co., United States.) November 26th. ; 


* 96,049. "Improvements in electric motors.” E. A. CaroLan. (The General 
Electric Co., United States.) November 26th. , 


25049. ‘Improvements in electrical synchronising devices." E. A. CAROLAN. 
(The General Electric Co., United States.) November 26th. 


26.015. Improve ments in electric rock drills." E. A. Caronan. (The 
General Electric Co., United States.) November £6th. 


26,047. "Improvements in electric transformers.” E. A. CAnoLAx. (The 
General Electric Co., United States.) November 26th. 


64,018. “Improvements in e eetrie transformers," E. A. CanoLAN. 
General Electric Co., United ttates.) November 26th. 


96.049. “Improvements in devices fcr smo^thing electric transformer coils. 
E. A. CanoLaAN. (The General Electric Co., United States.) November 26th. 


96.050. “Improvements in magnetic clutctes." E. A. CanRoLaw. Tke 
General Electric Co., United States.) November 26th. 


96,051. ‘Improvements in t- olley poles for electric railways.“ E.A.CanoraN. 
The General Electric Co, United States.) November 26th. 


96,002. ‘Improvements in ec-nnect‘on w:th current collectors for electric 
cars and other electrically-driven vehicles." W. H. ALABASTER. November 26th. 


96.061. “Improvements in drivers’ brake valve apparatus for operating air 
brakes for railway and like vehicles both by means of air pressure and elec- 
tricity.” SinMENS Bros. & Co., Lro. (Siemens & Halske, Akteingesellschafr, 
Germany.) November 26th. (Complete.) 


96,071. “Improvements in the manufacture of arc lamp electrodes.“ 
R. HoerELT. November 26th. (Complete.) : 


26.072. Improvemen's in and relating to tremb?ers for induction coil; 
T. Emmerson. November 26th. 


96,104. "Improvements in apparatus for automatically moving the points of ' 


tramway and railway lines, applicable also to switches on trolley wires for 
electric tramways.” A. KING. November 27th. 


96,108. “Improvements in comb'ned lampholders and switch for glow 
lamps.“ C. H. Davies. November 27th. 


26.112. ‘Electric tram pillar." J. ROTHWELL. November 27th. 


26,141. Improvemeuts in means for adjusting the distance between the 
magnet system and the diaphragm in telephones.” O. KÜHLER and P. 
BEnKENS. November 27th. (Complete.) 

96,162. “Improvements in electric conducting cables and process of making 
the same.” H. Lake. (R. Spaulding, United States.) November 27th. 
(Complete.) . 

of,163. ‘Improvements in electrical cut-outs.” Evkn&Dp & Co., LTD., and 
S. Everep. November 27th. ; i 


96,165. ‘Improvements in rotary electric transformers.” F. W. WULFF. 
November 27ih. 


26.190. Improved electro-magnetic arrangement ſor preventing the collision 
of railway trains.” A. BEER. November 27th. 


23,219. “Improvements in electrical switches.” B. THoxAs and C. Bourne. 
November 26th. (Complete.) 3 


96,992, ‘* The ‘non-hysteresis’ unipolar dynamo or motor fcr continuous 
current.“ A. Dutczak. November 28th. 


96,236. "Improvements in chandeliers, electroliers, pendants, brackets, or 
the like.” C. O. SCHULTHESS. November 28th. 


96.341, ''An improved safe'y guard for use w:th overhead electiical tram- 
wires.“ H. F. HILL. November 29th. 


26.374. Imp ovements in electrical connec'ing terminals." E. A. CAnOLAN. 
(The General Electric Co., United States.) November 29th. 


96 375. ''Improvements in electrical connectrre.” E. A. CanoLAW. (The 
General Electric Co., United States.) Novemler 29th. 


"n rovements in electrical swi: ches.“ E. A. CanoLAx. (The 
canes eiect le Co., United States.) November 29th., 

96.377. "Improvements in electr'c igniters for gas engines." E. A. CAROLAN. 
(The General Electric Co., E d s 29th. : : 

t ements in electrical connections pr couplings” . À. 
7 ihe General El: ctrio Co., United S ates.) November 29th. 

96,579. “Improvements in magnetic clutches.” E. A. CaRoLaN, (The 
General Electric Co., United States.) Novemter ‘9th. 

96,980. “ Improvements in automatic electric potentia! regulators." E. A. 
CAanoLAN, (Tbe General Electric Co, United States.) Rcvember : 9th. 

26.881. Improvements in electric controllers.” E A. CAROLAX. (Tt e 
General Electric Co., United States.) November 20th. 

96,392. "Improvements in electric rheostats." E. A. CanoLAw. (General 
Electric Co., United States.) November 29th. . 

26,343. " Improvements in electric field coils and methods of making the 
same." E. A. CaroLaN. (General Electric Co, United States.) November 29th. 

96.685. ‘Improvements in electric arc lamps." E.A.CaRoLAN. (Gencral 
Electric Co., United States.) November 29th, , 

26,8: i ovements in electric synchronism indicating apparatus." THE 
1 THON HAT STON Co, Lr, R. C. CLINKER and E. B. 'WEDMORE. 
November 20th. l 

96,329. “Improvements relating to dynamo-electric machines.“ F. 
SACERDOTE. November 79th. (Complete.) 


PUBLISHED SPECIFICATIONS, 1901. 


Copies of any of these Specifies‘ ions may be obtained of Messrs. W. P. Thompson 


and Co., 322, High Holborn, W.C., and at Live l, pri 
(in stamps). "EDO BOR PORE IS ms 


1468. ‘Improvements in electro-motors.” W.B.H ; E 
ind, 1901. - ^ e 


olt ^ Improvements in electric arc lamps.“ L. F. Bogia. January 22nd, 


1,3310. “Improvements in electric tro leys.” C. A. Allison. 
Dated January 21st, 1901. (Communlcated.) 


1.317. Improvements in telephone exchange systems." J. E. Ki 
(Communicated.) Dated January zlst, 1901. seas Kingsbury. 


1,894. “Improvements in acceleration, limiting and recordin ices.” 
British Thomson-Houston Co. (Communieated.) Dated January ftia 


1,461. * Improvements in telegraphic reliys." E. Duc a 
22nd, 1901. p 5 retet. Dated January 


1485. “Improvements in electrical measuring instruments.“ H. P. 
Dated January 22nd, 1901. $ P. Ball, 


1,488. “Improvements in electric meacuring instruments.” H.B 
W. J. Russell. Dated January 22ad, 1901. rooker and 


1,504. “Improvements in apparatus for governing electric currents.” 
A. W. Gattie. Daced January 23rd, 1901. ents, 


1,667. An improved drilling machine.” E. Hopkinson. Dated 
23rd, 190'. . j Sennan 


1,568. “Improvements in electric cab'es.' M. J. P. O'Gorman. Dated 
January 23:d, 1901. 


1.600. Improvements in electric tramways on a s-ctional conductor closed 


oe system.“ K. Hora, J. Rydl ard F. Smilgasse. Dated January 28rd, 


1,721. “ Electric indicator for indicating or signalling maximum or minimum 
electric pressures or eurreuss.' B Brander. Dated January 25th, 1901. 

1,742, "Improvements in dyn mo.: eleetrie generatori" G. B. Lamme. 
(Date arplied for under Sec. 103 of Patents, &c., Act, 1883, June 28th, 1900.) 
Da:ed January 25th, 1901. 


1.783. “Improvements in the method of and apparatus for electrolysing 


-alkatine chloride with mercury chlorides.” P. La Cour. Dated January 25th, 


1901. 


1,788. “Improvements in and cornected with alternate current motors.“ 
D. R. Lingnieres. Dated January ‘5th, 1901. 


1,849. “ Process for the electrol.tic preparation of the bases of the alkaline 
earths.” A. Brochet and G. Ranson. ated January 26th, 1901. 


1,972. *Impiovements in current collectors and pioughs for electric tram- 


“way conduits." R. Mills, Dated January 28th, 1901. 


1,890. Improvements in electric storage batteries for accumulators.” T.J. 
Niblett. Dated January 28 h, 1901. 


1,966. * Improvements in and connected with positive roda for secondary 
batteries.” H. Rose, J. Halifax and C. H. Antrobus. Dated January 29th, 1901. 


1.91. * Improvements in electric storage batteries and accumulators.” J.T, 
Niblett Dated January 29th, 1901. 


2,099. ‘*Improvements in or relating to clectiic arc lamps” W. Fairbum- 
Hart. (General Electric Co., U.S.A.) Dated January 80th, 1901. 


2,118. ‘* Improvements in systems of e'ectrical distribution.” B. Hopkinson. 


‘Dated January 30th, 1901. 


2,2388. Imyrovements in toll apparatus for tele phenes.“ E. N. Baird. (Date 
applied for under Sec. 103 of Patents, &c., Act, 1888, July, 1900.) Dated February 
lst, 1901. í 

2,240. Improvements in trolley rope holders for electric cars.“ J. W. 
Clayton. Dated February Ist, 1901. 

9,27>. "Improvements in means and apparatus used for propelling boats by 
electricity." W. R. Edwards. Dated February lst, 1901. 

9,993. "Improvements in or connected with electrical switches." A, E. 
Carter and Reason Manufacturing Co. Dated February Ist, 1901. 

2,345. Electric meters." E. S. Halsey. (Date applied fpr under Sec. 198 of 
Patents, &c., Act, 1883, Joly 5th, 1900.) Dated February 4th. 1900. 

2.994. “Improvements in distributing electricity and in apparatus for use 
therein." R.B. Ransford. (Communicated). Dated February 4th, 1901, 

2,453. ‘Improved automatic fire and other alarm system." F. McGloin. 
Dated February 5th, 1901. , 

2,461. ‘Improvements in conduits for electric wires." F. D. Tage. Dated 
February 5th, 1901. . 

2497. "Improvements relating to electric igniters.” J. M. Richard and 
F.C.Gary. Dated February 5th, 1901. 

2,553. “Improvements in means for the distribution of electricity on the 
three-wire system for electic traction on rails.“ A.B. Blackburn, Electric Con- 
struction Co. and E. S. W. Moore. Dated February 5th, 1901. 

9,471. ''Improvements relating to transmitters for telephones." L. Mellett 
and A. F. Henderson. Dated February 5th. 1901. 

2,488. Apparatus for disinfecting the transmitters and receivers of tele- 
phones." C. F. Axtell. Dated February 5th, 1901. 

2,490. “Improvements in storage batteries." T. A. Edison. Dated February 
5t, 1901. $ 

9,558. “Improvements in electric arc lamps.” A. Eckstein and A. E, 
Angold. Dated February 6th, 1901. 

2,587. "Improvements in electric batteries.” G. Rosset. Dated February 
6th, 1901. l " 

2,07. ‘Improvements in electrical transformers.” A. F. Berry and British 
Electric Transformer Manufacturing Co. Dated February 7th, 1901. 

. 9,18. “Improvements in electrical heating apparatus." A. Loacker and 
F. Riedl. Dated February "th, 1901. 

9,659. “ Improvements in electric arc lamps.“ Helios Upton Co. and T. 
Spencer. Dated February 7th, 1901. 

2,692. "Improvements in incandercent electric lamps." L. Lobentba!. 
Dated February 7th, 1902, 

2,741. “Relates to electrodes of the Planté type.“ R. Hager. Dated 
February 8th, 1901. ; 

9,881. ‘Electrode plates for forming Planté cells." G. F. Creed, W. À. 
Lengie and Coulson. Dated February 9th, 1901. : k 

2,835. ‘Improvements in the manufacture of thermo-electric couples. 
E. Hermite and C. F. Cooper. (Date applied for under Sec. 103 of Patents, &c., 
Act, 1888, August lst, 1909.) Dated February 6th, 1901. A 

9,854. ‘Improvements relating to spparatus for starting and regulating or 
controlling electro-motors." J. Welter. (Communicated.) Da February 
9.h, 1201. 

2,89. “Improvements in e'ectric batteries," W. G. Johnson. (Soc. Paul 
Chapuy & Co., Paris.) Dated February 9th, 1901. 

2,677. "Improved safety device for guard wires of trolley wires and other 
conductors." S. D. Munro. Dated February 11th, 1901. Pa 
2,900. “Improvements in and relating to fusible cut-outs for electric circuits. 

M. H. Salmony & Co. (Communicated.) Dated February 11tb, 1901. 

2,928. “Improvements in electrodes for secondary batteries or accumda- 
lators.” A.G. Wilde. Dated February 11th, 1901. aud 

8,002. ‘Improvements in electrical insulators.” H. M. Hawley. D 
February 12th, 1901. oe idm 

8,000. “Improvements relating t> closed-condult electric railways. 
Dion. Dated February 12th, 1901. 
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OUR LIMITS. 


ELSEWHERE in this issue will be found the continuation of 
our abstract of the excellent address recently delivered before 
the Institution of Electrical Engineers by the President, 
Mr. James Swinburne. We would gladly have reproduced 
the text in full had it been possible ; but our space, too, 
has its limits, and we were reluctantly compelled to abbre- 
viate our report, handling the blue pencil, however, with 
care, 80 as to include, as far as possible, the essence of the 
lessons embodied in the address. No one doubted that the 
latter would be conspicuous for originality ; the President, 


however, completely falsified the most intelligent anticipa- 


tions of its nature and of the subjects with which he would 
deal, and, as he admits, denied himself the pleasure of 
adopting the róle of optimist, in order to draw attention to 
the limitations which appear to bar the path of progress in 
various directions. 

Before commencing a discussion of the views set forth in 
the address, we wish to enter a protest agaiust the so-called 
* forecast" so often heard before the former was made 
public— namely, that it would be funny. That Mr. 
Swinburne has a refined sense of humour, ard that his 
speeches sparkle with witty sayings, is well known to all who 
have enjoyed his contributions to the discussions at the 
meetings of the Institution ; but it is no compliment to treat 
him as a confirmed humorist, whose main object is always 
to be amusing. The thoughtful and serious address before 
us alone is sufficient vindication of the earnestness and 
sincerity with which Mr. Swinburne applies himself to the 
advancement of the electrical industry, and to the elucidation 
of the problems which are met, with on every side. 

We venture to question whether the President was quite 
accurate in his suggestion that finality had been practically 
attained, either in telegraphy or in the design of heavy 
electrical machinery ; there is still ample scope for invention 
and improvement in both branches of the industry, as there 
is in almost every branch of engineering, and we would 
remind our readers that the discussion of these subjects is 
still carried on with undiminished energy. The development 
of improved methods of transmitting signals and speech 
through space, with or without wires, at higher speeda and 
over greater distances, of automatic relays for submarine 
cables, of new insulating substances for the latter, and 
similar problems ; the suppression of sparking, or of the com- 
mutator itself, the development of a satisfactory single- 
phase motor, and so on, all these are questions of immediate 
and pressing interest, The same activity is manifested in 
the realms of steam and gas engineering, to whicb, however, 
we shall refer later. 

In his remark that * No man can be a complete electrical 
engineer," Mr. Swinburne seems to have furnished an 
adequate reason for the split between so-called theory and 
practice, which he justly laments. * To be an engineer you 
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must know both branches — but who can do this, and 
live? Ars longa, vita brevis—and one cannot live on learning. 
Salaries are poor in the “scientific” sphere, which is 
necessarily closely associated with teaching ; as the author 
puts it, ‘ more fishes and more loaves” fall to the lot of the 
. practical engineer, and as we see from time to time, the few 
to whom it is given to combine in themselves the qualities 
which appertain to both the scientist and the practician are 
exceedingly apt to devote their abilities solely to the latter 
function, and to relegate the study of abstract principles to 
the background. We fear that the distinction between the 
two classes cannot be abolished altogether, but the 
President’s plea for a better understanding and a closer 
fellowship between them is worthy of the warmest support 
and commendation. 


Mr. Swinburne's reminder, that we British are by no 
means so heavily handicapped by the lack of water-power in 
these islands as is often stated by superficial observers, is 
well timed, when so marked a tendency exists to deplore the 
assumed decline of British supremacy in the world of 
engineering and industry. No rational person could suppose 
that we should retain indefinitely the practical monopoly of 
manufactures that was formerly ours; but we can—and 
shall—retain our fair share of the world’s work, despite the 
fevered efforts of the more sensational portion of our daily 
press to defeat that purpose. No one can justly estimate 
the harm that has been done by thus playing the game of 
our commercial rivals, who laugh up their sleeve as they 
look on at the tragi-comedy. But he laughs best that laughs 
last. | 

The simple but convincing reasoning, with which the 
President dissipates the hopes of those who look for the gene- 
ration of electrical energy direct from coal on the lines of the 
primary battery, need not be regarded as equally fatal to the 
anticipation that a solution to the problem will eventually be 
found in some other direction ; one path appears to be 
blocked, in the light of present knowledge—but only one ; 
and the finder of the open doorway to success will reap a rich 
reward. 

It is interesting to note that the subject which receives 
more attention in this address than any other is that of the 
theory of the steam engine. Mr. Swinburne not long ago 
made it evident, by his paper read before the Physical 
Society, that the subject of thermo-dynamics possessed a 
deep interest for him, and some of the results of his 
studies are manifest in the views—to some extent revolu- 
tiongry—herein set forth. Not oniy does he pour contempt 
upon the antiquated collection—it cannot be called a system 
—of units, with which the engineer is compelled by binding 
custom to struggle; but with admirable courage he attacks 
the definition of entropy in common use, on the score that 
whereas this quantity is always defined with sole reference 
to a perfect engine, in which the cycle of changes is perfectly 
reversible, in point of fact this case never occurs in nature: 
in any existing heat engine the cycle is irreversible, and the 
entropy of the working fluid must necessarily increase. The 
object of the designer should be to trace all such increases of 
entropy, and prevent them as far as possible. Mr. 
Swinburne, happily, did not endeavour to explain to his 
audience the precise nature of that most puzzling concep- 
tion, though he gave an amusing account of his attempts to 


induce authorities on thermo-dynamics to enunciate their 
views upon it. Instead he illustrated by means of & diagram 
based upon the 0, ¢ diagram the limitations of steam 
practice with respect to the upper and lower limits of the 
available range of temperature. The advantage of super- 
heating was shown to consist mainly in the reduction of 
initial condensation in the cylinder, a point which we also 
have frequently emphasized in our columns, The additional 
energy which can be imparted to the steam by superheating is 
of little importance. To increase the range of temperatures 
the President showed that a second working fluid, such as 
sulphur dioxide, heated by the exhaust steam, was theoreti- 
cally effective ; experiments with this have been carried out 
in Germany, notably at the High School, Charlottenburg, 
but the final verdict.has not yet been delivered. We doubt 
whether the additional outlay and complication entailed by 
the use of such a system will be found to be justified by the 
economy effected in the consumption of fuel ; it seems more 
reasonable to suppose that the substitution of the steam 
turbine, which utilises the steam over a wider range, and 
may be still further improved, or the adoption of large gas 
engines, would be preferable. 

The recommendation of the Institution of Civil Engineers 
with which the President concluded his remarks on the 
steam engine, to the effect that the abbreviation “ B.Th.U.” 
should be used instead of B. T. U.“ for British Thermal 
Unit, on account of the confusion with Board of Trade Unit, 
is useful, though it comes rather late; we adopted this 
practice some years ago. 

The President considers that the gas engine of the 
future will be compound, for though we already work with 
a high initial temperature, the greater part of this advan- 
tage is lost by the simultaneous elevation of the lower 
limit—the temperature of the exhaust gases. Thus the 
* mutivity," as Mr. Swinburne calls the ratio of the range 
utilised to the initial temperature absolute, is not much 
better than in the steam engine. The difficulties in the way of 
compounding the gas engine are enormous, while we cannot 
yet use the gas without cooling the cylinder, and thereby 
throwing away a vast quantity of heat in a most available 
form; these and other considerations suggest that the solu- 
tion to the problem will be found in the evolution of a 
practical form of turbine fed with the hot gases at high 
pressure, a matter which is known to be receiving the earnest 
attention of inventors. 

The President suggests that though the limits seem to be 
practically reached in many ways in the construction of 
dynamos, there may be a loophole for increase in the ontput 
of machines by, so to speak, deceiving the armature into 
the belief that it is ranning 10 or more times as fast as it 
really is running. This laudable object is to be obtained by 
adopting a principle well known in connection with the con- 
struction of verniers and in stroboscopic methods of 
measurement, but never before suggested in the present co1- 
nection, so far as we are aware. By means of a special con- 
struction of the armature and field magnets, the magnetic 
flux is caused to rotate in the opposite sense to that of the 
armature, giving a relative motion at a far higher rate than 
the apparent motion. We cannot help feeling, however, that 
there is a nigger in this machine. Though we have not 
worked it out in detail, it seems certain that enormous 
fluctuations would take place in the strength of the magnetic 
flux, leading to such large induced variations in the strength 
of the magnetising current as to neutralise the advantage 
aimed at; in fact, the field magnet coils would become the 
seat of alternating E.M.F.’s, to counteract which they would 
have to be excited by means of an alternating current, 
of opposite phase! The power expended in the field 
magnets would, in fact, fully account for the augmented 
E.M.F. generated in the armature. We put forward this 
suggestion for what it is worth, as we have made no 
calculations in support of it. 
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Mr. Swinburne's remarks on the subject of secondary 
batteries, while they discourage the idea that any other 
material than lead can be utilised in the construction of the 
plates, are notable in that they practically ignore the alleged 
epoch-making invention of Mr. Edison. Our own opinion 
of this remarkably mysterious cell has been before our 
readers for many months, and is corroborated by the Presi- 
dent's silence. 

Mr. Swinburne pointed out the predominant importance 
of insulated cables in the electrical industries, and the 
extreme uncertainty which exists regarding their qualities, 
due, no doubt to the capricious and unmechanical" nature 
of the materials—rubber, paper, &c.—employed for insula- 
tion. In this department it is certain that we are far from 
finality. The most unfortunate feature in this connection is 
the fact that cable makers, unlike those engaged in other 
branches of engineering, will not openly describe and discuss 
the details of manufacture of their products. The Presi- 
dent is doubtless right in stating that the days of secret 
mixtures may be passing away; but we are of opinion that 
the process of insulating cables, especially those which are 
lead-sheathed, is still carried on under the protection less of 
patents than of secrecy. Until this state of affairs is 
changed, we cannot hope for rapid progress in cable mann- 
facture. As for the possible use of zinc in competition with 
copper and aluminium for overhead conductors at very high 
pressures, we can scarcely regard this as feasible, having in 
view the low tenacity and extreme brittleness of zinc. 

Fhe ingenious mechanical condenser described by Mr. 
Swinburne appears to be worthy of attention, as it may con- 
stitute or lead the way to a simple and cheap substitute for 
the expensive and complicated synchronous motor for the 
purpose of improving the power factor, where this is found 
necessary. It is possible to regard this device, in fact, as a 
motor, the field being uniform and constant, and the arma- 
ture oscillating instead of rotating. 

The President’s remarks on lamps and light are worthy 
of the closest attention, especially with regard to the pos- 
sibility of converting electrical into light energy without the 
evolution of heat—a subject which has occupied the thoughts 
of scientists for many years, without making much progress. 
The reference to the use of iron wire resistances in series 
with glow lamps recalls to our minds a patent filed by one 
of us many years ago, in which this very principle was em- 
bodied, and for precisely the same purpose; unfortunately 
the attempt had a negative outcome at the time. We shall 
look for interesting results from Mr. Solomon’s investigations. 

In Mr. Swinburne’s remarks on electric locomotives, he 
departed somewhat from the letter of his address, and 
described in some detail the construction of an existing and 
of an improved form of the oil-pump variable-speed gear, 
which looked very promising in theory, but might be found 
a source of trouble in practice. It is a remarkable fact that, 
although the pressing need of a good variable-speed gear 
has been before engineers from the earliest days, no really 
practical and efficient device has yet been forthcoming. 
There is absolutely no physical reason why such a thing 
should not be devised ; but the mechanical genius who will 
solve the problem effectually and reap the usual reward of 
perpetual ‘litigation with his imitators has so far not come 
forward. | 

Lastly, the President drew an enticing picture of the 
potentialities of electrolysis, and hinted at the production of 
metallic sodium at nominal prices—an eventuality fraught 
with immense possibilities to innumerable trades and pro- 
ceases. It is humiliating to think that the backward state 
of the subject in this country is to be ascribed to the 
ignorance and conservatism, not only of commercial men, 
who may be excused, but also of those who should know 
better—our scientific advisers. 


— ——— — — — 
Imperial Our attention having been culled to 
Telegraphic certain remarks made in our leading 


Communication. article of last week, we wish to take this 
early opportunity of clearing up 4 few possible misconceptions, 
Our opening words were really only intended to point to 
one of the merits of the Address in the sense of presenting 


all the salient points on both sides of the question. With 
respect to our reference to “compilations from Blue 
Books,” we think it well to add that there was no desire 
on our part to convey the impression that Mr. Bright's 
Address was in any way lacking in original matter, and we 
are now informed that the London Chamber of Commerce 
had Mr. Bright’s Address in hand before some of these 
* Blue Books " were published. | 

It appears that Mr. Bright's public advocacy of a link 
between the All-British and the then proposed American 
Pacific Cable dates back several years, and, in any case, 
we did not mean to imply that he had merely taken up the 
idea of Mr. Mercer. We are also informed that, notwith- 
Standing the statements in the Press, the Agent-General 
for New Zealand * knows nothing of " the proposed link. 

With regard to our remarks anent the Pacific Cable 
Contract, it might be thought that had this been split up 
amongst the various responsible firms who tendered, the 
work could have been effected more speedily, and therefore 
the line would have been less behind the new Cape— 
Australia Cable in the arrangements for traffic. As it 
was, the latter cable was completed over a year before the 
same contractors carried out the Pacific line. 

We also find that though in one portion of his Address 
Mr. Bright did actually recommend the routes of strategic 
cables being ** unrecorded,” from what he says elsewhere, it 
is clear that he really meant “ keep secret.” 

We spoke of Mr. Bright following the lead " of certain 
politicians ; but, from facts which have since come to our 
knowledge, the“ following of lead seems more likely to be the 
other way about. This view becomes accentuated when we 
consider his much wider connection with the whole subject 
as a member of the electrical profession. 

Whilst dealing with this topic, we must express our 
regret at being unable to reproduce the excellent map which 
accompanied Mr. Bright’s Address. Apart from the pro- 
minence given to the Pacific Ocean, it is the only map we 
have seen in which the telegraph girdle can be followed 
unbrokenly in both directions—z.e., going west by the new 
Pacific line to Australasia, and returning by either of the 
Eastern routes, or vice versa. 


King’s College.—The following is a full list of the 
distinctive Chairs in the Engineering Departments and in the 
Science Faculty connected with the engineering student 
which it is desired to endow, and the amounts required for 
endowment in each case. The Council of King's College will be 
willing, if so desired, to assign to any Chair endowed in its entirety 
by a single donor the name of such conor in commemoration of his 
or:her benefaction :— 


Income Capital at 
Chairs. per annum, 9 per cent. 

Science. —One physics ae is ps .. £800 £27,000 
Two chemistry (together) .. .. 1,100 87,000 

One geology zs T - os 400 13,000 

One bacteriology wa se 25 500 17,000 

Science Applied. —One engineering wh oe 800 97,000 
One electro-technology we 85 800 27,000 

Three assistant Professors (together) 1,200 89,000 

One metallurgy 800 27,000 


One architecture (building oon- 
struction) .. € d M 4C0 13,500 
For the Engineering Laboratory about £25,000 is required for 
additional buildings, & portion of which it is proposed to set apart 
for research. The additional equipment required includes a Willans, 
Belliss, Peache, or other high-speed engine, a Corliss engine, a 
Westinghouse or other direct-coupled gas engine, a Mond or Dowson 
gas plant, a Parsons or other rotary engine, a Galloway boiler, a 
Babcock or other large tube boiler, a Thornycroft or other Express 
boiler, a Green's economiser, a Worthington cooling tower, a com- 
pressed air-pumping plant, a Ledward or Korting ejector condenser, 
& Ledward evaporative condenser, a Pratt and Witney or other 
measuring machine, hydraulic accumulator tanks, &c. For the 
Electrical Engineering Laboratory about £50,00) is required to cover 
the cost of extensions, additional equipment and such charges as are 
absolutely required for the successful working of the department. 
The additional equipment includes the following: —Steam boiler, 
steam and gas generators direct-coupled, storage battery, direct and 
alternate current motors, transformers, switchboards, resistance 
frames, measuring instruments, switches, synchronising apparatus, 
shafting, repairing apparatus, traction apparatus, balancers, 
boosters, &c. 


1012 


THE ELECTRICAL REVIEW. Vol. 51. No. 1,308, Dzoxw»zn 19, 1902. 


EXPERIMENTS ON THE APPLICATION OF 
PUPIN’S SYSTEM TO TELEPHONE 
CIRCUITS." 


— 


By F. DOLEZALEK AN D A. EBELING. 
(Concluded from page’ 970.) 


EXPERIMENTS ON THE BEnLIN—PorSDAM CABLE. 


There lies between Potsdam and Berlin a cable about 
32:5 km. long, laid by the Siemens & Halske A.G. a few: 
years back for the German Postal Administration, to relieve 
the pole lines connecting the two places, and for interme- 
diate local traffic. The cable contains 28 pairs of conductors 
of 1 mm. copper wire, with air space paper insulation, 
of the usual Siemens & Halske A.G. construction. This 
cable, with the exception of the portion in Berlin itself, 
is of U.G. type, lead covered, armoured and com- 
pounded ; the portion in Berlin, being drawn into tubes, is 
without the compounded covering. Of these pairs 14 were 
left in their original condition, a most convenient arrange- 
ment, as it was thus possible by direct comparison between 
the equipped avd unequipped lines to obtain a clear idea of 
the improvement gained. It was, of course, necessary in 


Fic. 3. 


order to prevent disturbance of the cable that the inductance 
coils should be introduced at the junction boxes already 


existing which connected the individual manufacturing 
The distance between the coils had therefore to . 


lengths. 
be limited to certain definite figures. Inserting them 
at every second box, a distance of about 1,300 metres 
between -the coils was secured. Each coil introduced a 
resistance of about 4:1 ohms in each wire of the circuit, 
and an inductance of about 0:062 henry. As the 
resistance of the cable conductor, with coils included, 
amounted to 23:5 ohms per kilometre, while the wire-to-wire 
capacity was about 037 mfd. per km., the value of p, the 


attenuation constant, using the abbreviated formula for its. 


calculation, became 0:0106. NEP 

The self-induction of the simple metallic circuit 
measured with an alternating carrent of 900 periods 
per second, gave 0°0003 henry per km. The attenuation 
constant for the simple circuit was therefore 0:06 (at 900 
periode). Consequently by insertion of the coils the ir.duct- 
ance was increased 200-fold, and the attenuation constant 
reduced to one-sixth. 

As a result of this large reduction in the attenuation 
a considerable improvement in audition was to be expected, 
and did, in fact, result. Comparing an equipped circuit 
with one of the simple circuits between Berlin and Potsdam, 


the length of which as mentioned above was 32°5 km., an 


* Electrotechnische Zeitschrift, Vol. XXIII., p. 1059. 


enormous difference was noticed in the loudness of the tones 

While with an unequipped line the distance from the 
receiver for good audition could not exceed half a metre, 
with the equipped line audition was perfectly distinct at 10 
metres distance, i.e., at the opposite end of the room. This 
experiment was conducted with the ordinary type of Siemens 
subscribers’ instruments, the transmitter being actuated by 
two Hellesen cells, As there were at disposal 14 equipped 
and unequipped circuits, it was possible to experiment on 
longer circuits by joining single lengths in series. 

Joining then three lengths in series afforded a circuit of 
about 97°5 km., and comparing the equipped and simple 
circuits, the difference between the two was more striking 
than in the first case, when the speaking was carried on 
over a length of only 32:5 km. While it was possible with 
the equipped line to hear clearly at a good distance from the 
receiver, with the unloaded line the limit of andition 


had been reached, confirming with exactitude the results - 


theoretically arrived at. 

With five lengths joined in series, or a circuit of about 
162:5 km. on the unloaded line, it was only a very 
accustomed ear that could recognise the slightest movement 
in the telephone diaphragm, while with the loaded linea 


very distinct articulation was produced. By direct com- 


parison of the loaded circuit of 162:5 km. with the unloaded 
circuit of 32:5 km. the loudness of tone was found to be 
appreximately the same. (ver 13 lengths in series, or about 
422°5 km., reception was still possible, 
but the tones were very weak. i 
Comparing an overhead circuit between 
Berlin and Potsdam of 2 mm. bronze 
wire with a loaded circuit in the U.G. 
cable of the same length, the loudness 
of speech was approximately the same. 
The results depended a little on the state 
of the atmosphere. In good weather the 
loudness on the overhead wire was a 
very little greater than on the cable, while 
in bad weather the converse obtained, 
the cable circuit being a little louder than 
the overhead. | 
The result of this comparison is most 
noteworthy, inasmuch as it shows that by 
application of Pupin's system, a cable with 
a conductor of 1 mm. diameter can be 
rendered equivalent in speaking capacity 
to an ordinary unequipped overhead wire 
of 2 mm. diameter, or four times the 
section. Theoretical calculations show 
that this result was to be expected, but. 
still it presents a striking confirmation of 
the correctness of Pupin's views. The 


Fid. 4. 


arrangement of the inductance coils was very simple. 
Each set of 14 coils of annular construction was Inge 
in an iron box, and the necessary connections to the cable 
made by means of a special connection box, both being 
subsequently filled up with compound. Fig. 3 gives * 
view of such a box with the connections complete. 


EXPERIMENTS ON OVERHEAD WR. 
After this satisfactory conclusion of the cable experimem 
the German Postal Administration placed at the dispose 
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the Siemens & Halske A.-G. for equipment a bronze over- 
head line of 2 mm. diameter, about 150 km. long, connecting 
the cities of Berlin and Magdeburg, and serving for the 
inter-communication of six intermediate stations connected 
along the line; this could be compared with a line of 
3-mm. bronze wire about 180 km. in length, serving for 
direct communication alone between the same places. 

Before the loading of the 2-mm. circuit, the com- 
munication over the whole length was naturally inferior to 
that on tbe 3-mm. circuit. The 2-mm. line was now 
equipped with Papin coils, a condition being imposed that 
no interference with traffic should be caused, the compliance 
with which presented no difficulty. At every 4 km. 
Received 
current. 
Milliamp. 


50 100 150 200 
Alternate current of 900 periods per second 
A, with inductance coils; B, without inductance coils. 


Fic. 5. 


250 Km. Length of circuit 


distance was inserted a.coil of about 6 ohms resistance and 
0°08 henry inductance. On the completion of the loading, 
the speech over this line was considerably louder than over 
the 3-mm. line. The installation of the coils was so 


arranged that at the poles where they were to be inserted 


double insulators were affixed, on one of which the coil had 
been mounted as shown in fig. 4, and in this manner the 
alteration was effected without affecting the insulation of 
the line. In the course of this experiment it was discovered 
that each such coil must be provided with a lightning 
protector ; this could have been so arranged that at both 
ends of the coil the discharge would be led to earth, but as 
actually erected the coils were bridged by a vacuum 
protector. | 


. BERLIN—Pors8DAM CABLE.— QUANTITATIVE 
MEASUREMENT. 


The experiments given above were rather in the direction 


of qualitative results, and in order to gain direct numerical 
values of the decrease in the attenuation coefficient with 
the introduction of inductance, measurements were con- 
ducted using alternating ‘currents of low intensity and high 
frequency. For this purpose an alternating current 
of 900 or 400 periods per second, and of a few milli- 
amperes intensity, was applied at the sending end of the 
circuit, and the current at the other end measured on a 
sensitive mirror electro-dynamometer. Exact compliance 
with the theoretical treatment given above, in which the 
transmitter alone possesses inductance, was difficult to attain 
in actual practice, as the sensitive alternate current 
galvanometer had a considerable inductance. It was, there- 
fore, preferred to conduct the experiments under conditions 
closely agreeing with those of actual working rather than to 
adopt the closest approximation to those demanded by 
theory, and for this purpose the receiving apparatus was 
given an inductance (0:4 henry) and a resistance (400 ohms) 
equal to that of a subscriber's telephone ret. l 

In fig. 5 is given a series of measurements with a 
frequency of 900, the current at the sending end of the 
circuit being in this, as in all other measurements, 3°38 
milliamperes. The ordinates give the currents at the receiv- 
ing end, also in milliamperes, and the abscisse give the 
lengths of the circuit in kilometres. The length, when 
over 32°5 km., consisted of other pairs of conductors in the 
same cable connected in series, which was permissible, as 
nd appreciable induction (cross talk) existed between the 
different pairs. 
. From the telephone experiments it was evident that the 
current on the cable circuit with added inductance was far 
yreater than on the simple circuit. Both curves show 
clearly the exponential form of decrease demanded by 


theory. On the single length between Berlin and Potsdam, 

the current on the Pupin circuit was 1'2 milliamperes, and 
that on the ordinary circuit 0°17 milliamperes, so that the 

former was seven times the latter. In accordance with the 

theoretical equation, the ratio between the currents on the . 
Pupin cable and the ordinary cable increases enormously with 
their increase in length, so that on a length of 97 km. 

the transmission of speech on the Pupin cable would be 
48 times better than that on the ordinary cable. The 
attenuation reached equality when the former was five 
times the length of the latter, a result in very good agree- 
ment with the previous telephone experiments. The extra- 

ordinary superiority of the cable loaded with inductance, 
as compared with one almost inductanceless, is most 
apparent. 

In fig. 6 are plotted the results of similar measurements, 
with a frequency of 400 per second. The difference 
between the loaded and unloaded is still considerable, 
although the damping in the ordinary cable is notably less 
at the lower periodicity. A comparison of figs. 5 and 6 
shows that the ratio between the attenuation for 900 and 
400 periods respectively is as 1 : 1'6 for the Pupin cable, 
and for the ordinary cable as 1 : 6. | 

The cable loaded with inductance transmits all oscillations 
practically with the same efficiency, and this fact explains 
the clearness in the audition through such a cable. 


OVERHEAD Wink, BERLIN—MAGDEBURG. 


With the same instruments as used for the cable, measure- 
ments were also conducted on the overhead wires between 
Berlin and Magdeburg—viz., on the 150 km. of the 2-mm. 
condactor, both before and after loading with inductance, 
and on the 180 km. of 3-mm. ordinary conductor. 

The intensity of the arrival current at 900 periods per- 
second was on the 150-km. length of 2-mm. wire without 
coils, 0°53 milliampere ; on the 150-km. length of 2-mm. 
wire with coils, 2:20 amperes; on the 180-km. length of 
3-mm. wire without coils, 0°84 ampere. The insulation of 
the line during these experiments was about 25 megohms 
per km. 

The introduction of inductance on the 2-mm. conductor 
thus raised the current at the receiving end from 0°53 to: 
2:2 milliamperes, or four-fold, and to a value considerably 


0 50 100 150 200 
Alternate current of 400 periods per second 
A, with inductance coils; B, without inductance coils. 


Fic. 6. 


250 Km. Length of circuit 


above that on the 8-mm. conductor. The greater length of 
the latter would account for a very small portion of this 
difference. On still longer lines, just as in tlie case of 
cables, the improvement gained by the insertion of the 
inductance coils would be still more marked. 

To prove the effect of insulation resistance on the trans- 
mission of the current, measurements were made at different 
states thereof, and these showed that the 2-mm. Pupin 
conductor was influenced to a greater extent than the 3-mm. 
ordinary conductor, but even with the very low insulation. 
of 1 megohm per km. the Pupin circuit was considerably 
superior to the 8-mm. conductor. The conclusion from 
these results is that for telephone conductors on Pupin's 
system one quarter the weight of copper hitherto used will 
vive the same efficiency, or, in other words, at least four 
times the distance can be covered by the same weight of 


copper. 
Tue EFFECT or THE DISTANCE OF THE COILS. 


The essential point of Pupin's invention, as already 
developed, is the recognition that the addition of inductance 
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can cause a diminution of the attenuation only when the 
distance between the coils ig & fraction of the wave length 
of the alternating current acting along the line. With 
great distance between the coils a reflection of the wave 
arises, and the attenuation soon becomes greater than that 
on a line with low indnotance. 

hese experiments were ‘conducted on an ordinary air 
space paper cable, with conductor of 0'8 mm. diameter, and 
a length of 28 km. at 980, 600 and 400 periods per 
sccond. The values per kilometre of the self- 
induction und capacity (wire to wire) were 0:075 henry 
and 0°04 mfd. respectively, und were the same throughout 
the experiments, as was also the effective value of the 
current, 3 milliamperes, sent into the line. The wave 
lengths were as follows, corresponding to the frequencies 


given above :— For 980, 12:3 km.; for 600, 21 km.; and 
for 400, 31:5 km. 


8 7 8 9 
Distance of inducta--e coils in km. 
A at 400, B at 600, C at 980 periods per second. 
Fig. 7. 


Twenty inductance coils of 0:11 henry each were intro- 
duced into both wires of the cirenit, but these could be 
separately grouped at 20, 10, 5 or 2 spots, so that the 
distances between the groups could be varied from 1'4 to 10 
kilometres, while the total inductance of the whole circuit 
remained constant, 

In fig. 7 the curves for the specified frequencies give the 
current received at the end of the 28-km. circuit as a 
function of the distance between the inductance coils, These 
show that after a certain distance the fall of the current is 
rapid, and occurs earlier and with greater abruptness the 
higher the frequency. With a distance between the coils 
of 6 km., the alternating current of 980 periods per second 
is totally reflected, and even with the use of the most 
sensitive telephone not a trace of sound could be detected, 
At frequencies of 600 and 400, the distances for complete 
throttling were 8 and 10 km. respectively. The increase of 
the distance was also accompanied by a successive filtering 
out of the different, periods, as was to be expected from the 
theory of the subject. 

In fig. 8 the current at the receiving end is plotted as a 
function of the number of coils per wave length. Between 


Received 3 
current, 
Milliamp. 


coils 
! i "i erue ee quy 


A at 400, B at 600, C at 980 periods per second 
Fic. 8. 


the numbers of 2 and 6 per wave length the current rises 
from zero for all the periods ; the lower number furnishes 
a definite critical limit below which a perfect throttling of 
every frequency occurs, and therefore telephonic com- 
munication is impossible, 

The experiments conducted by speaking over a line with 
successive points of aggregated inductance are very interest- 
ing. While on & line with correctly spaced inductance 
coils speech is received with remarkable clearness, owing to 
equal attenuation of waves of all f requencies ; with too great 
distances between the coils nothing but an unintelligible, 
confused rumbling is heard. 


APPLICATION OF THE THEORY, 


The equation deduced above for the effective cunent in 
the receiver— 
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- conducted on a cable circuit 97 


Without 
inductance 


400 periods 
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V% e 2 , 2 00 20 

is not directly applicable to the foregoing measurements. 
because the impedance of the receiver cannot be considered 
as a vanishing quantity. To gain, however, a closer 
approximation to theory, à series of measurements wag 
kilometres in length, 
equipped with coils (fig. 3), with different impedances in 
the receiver and at a frequency of 900, so that, with little 
doubt as to accuracy, the value for zero impedance could be 
extrapolated. The values of « and 8 were calculated from 
the particulars of the cable by equations (5) and (6). The 
values of ë and 1, were 97 and 3°35 respectively. The 
currents received with the different amounta of impedance 
were as follows :— 


Impedance 2,127 Milliampere 0481 
„ —— 2,540 5 0:398 
K 4,040 : 0:278 

By simple graphical extrapolation, the current at zero 
impedance evaluates between 1:2 and 1'7 milliam 
which is in very close accordance with the value of 1445 
milliamperes calculated by the formula given above. 

The experiments here given prove that by the insertion of 
inductance coils in telephone circuits in the manner 
described by Pupin, the great advantages theoretically 
claimed are obtained in actual practice, and that a new 
field is now opened for a wider extension of telephonic inter- 
communication, for even the problem of trans-Atlantic tele- 


_ phony might be considered as within the bounds of possibility ; 


but, unfortunately, the cost would be excessive, and the 
technical difficulty of the construction and submersion of a 


cable with added inductance coils in such great depths must 


be considered as lying outside the realms of practicability, 
though for shallower waters, as the North Sea and Baltic, 
the laying of such a cable may be deemed to be not utterly 
impossible, thus securing direct communication between 
London— Berlin and Berlin— Copenhagen. 


——————— —————— 


A CRITICISM OF PRESENT-DAY | 
CONTINUOUS-CURRENT DESIGNING. 


Bv FRED. W. DAVIES, | 


1. Jnfroduction.— Continuous-current machines have been 
brought to a high grade of excellence within the past few 
years, and, compared with any other class of machines 
working on either electrical or mechanical principles, they 
are as nearly perfect as can reasonably be expected. Their 
high efficiency, cool running and sparkleseness afford ample 
proof that the thought and care bestowed upon their pro- 
duction has been spent to good purpose. The question of 
dynamo and motor-designing is one that is now 80 well 
understood, that it is not an easy matter to suggest any im- 
provement. All phases of continuous-current designing 
have received attention from experts, and every part of a 
continuous- current machine has been subjected to innu- 
merable improvements at the hands of indefatigable 
inventors, until it would almost seem that the subject was 
exhausted. In fact, the state of the available knowledge on 


this subject is so advanced, that to offer “a criticism of 


present-day continuous-current designing "—not necessarily 
calling attention to faults, but rather to some points which 
appear to need emphasising—to offer a little friendly 
criticism, although well and modestly meant, may, perhaps, 
appear to some to savour of technical heresy. Such, how- 
ever, is not the case, as will be seen later on, Honest 
criticism is always useful, even though mistaken, and pro- 
bably amongst no class in the community is criticism so rife 
as amongst electrical engineers, 

There are several ways in which the design of some of 
the continuous-current machines at present on the market— 
it is purposed, herein, to deal only with machines of the 
continuous-current type—may be mcdified with advantage. 
Not that there is room for any material improvement in 


matter such as the efficiency of a machine, for instance: 
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nevertheless, there are, undoubtedly, some points, which, if 
they were more generally recognised and observed, would 
lead to greater economy and convenience in manufacture. 
Such criticism, if it does nothing else, will, perhaps, serve to 
stimulate thought—always a valuable process. 

1. Armature Desiyn.—The armature is the most vital part 
ofa dynamo or motor; and to it attention must first be 
turned. It is the armature that is generally the seat of 
any trouble causing the breakdown of a machine ; and, con- 
sidered from an electrical point of view, it is to the design 
of the armature that the success or otherwise of a design is 
nearly always attributable. 

The first point presenting itself for consideration is the 


type of armature core to be used. Of the two general types, 


the drum and the ring, the drum is the more commonly 
used. This is as it should be, for there are several points in 
its favour. For one thing, there is less idle wire on a drum 
than on & ring armature, resulting in a lower resistance of 
the whole armature, and a lower self-induction per coil. 
Another advantage i8 that, owing to the greater cross-section 
of iron in such a core, a stronger field may be employed. And, 
lastly, it is better suited to former-winding—so much in 
vogue at the present time. Such are the reasons for 
which, in most instances, the drum core is preferred. 
Upon the question, however, as to whether any given 
armature shall be of the plain, or of the toothed variety, there 
is not such a unanimity of opinion. As a matter of 
fact, neither can be said to be the best for all cases. 


"The toothed drum core, however, probably on account 


of the mechanical protection it affords the coils and 
the economy it affords in the excitation of the field magnet, 
the latter being brought about by the reduction in the 


‘length of the air-gaps, is coming more and more into favour 


for all types and sizes of machines. This is to be regretted, 
for, although it is certainly the better type to employ in 
many instances, yet its universal application is a mistake. 
The principal economy effected by the use of a toothed core 
is that the length of the air-gaps is reduced, thus not 
necessitating such a large number of ampere-turns on the 
field magnet. The less the number of poles on a machine, 
the longer should the air-gaps be, proportionately ; other- 
wise the commutation will not be good. Consequently, the 
air-gaps of a two-pole machine should be the longest, in 
proportion. The length of air-gap in a two-pole machine 
having a plain armature, which is necessary in order to allow 
sufficient room for the conductors, minimum clearance, &c., 
will not be longer than is required in order to obtain sparkless 
commutation. The use of a toothed core on such a machine 
will not, therefore, result in any economy in, field-magnet 
excitation. In multipolar machines, the minimum length of 
air-gap consistent with sparkless commutation is less, propor- 
tionately ; in these, therefore, toothed cores may with 
advantage be used. 

A fact well known to electrical designers is that, in a 
toothed armature machine, the commutation is improved by 
working at a high induction in the armature teeth. This is 
owing to tbe armature reaction being reduced, by reason of 
the high reluctance thereby interposed in the path of the 
cross-magnetising flux. In order to have a high induction in 
the teeth, these have to be made narrow. This plan is not a 
good one, for the hysteresis and eddy cnrrent losses in the teeth 
are materially increased thereby ; and these increased losses 
cause undue heating of the core. It is not necessary to 
reduce the section of the teeth in order to minimise armature 
interference: this result may be attained equally well, and 
without the disadvantages attendant on the use of narrow 
teeth, by simply increasing the length of the air-gaps. 

It is essential that the larger sizes of armatures should be 
ventilated, so as to ensure cool running. For the smaller 
sizes ventilation is not relatively of such importance. It is 
of little use to provide ventilating ducts in a plain core, 
unless gaps are left at intervals in the winding of the peri- 
phery ; and yet armatures having cores of the plain drum 
type which were ventilated thoroughly, but with the venti- 
lating ducts completely covered by the peripheral winding, 
have occasionally—though fortunately not often—been con- 
structed. Such a method of construction is practically 
useless as far as ventilation is concerned. 

In an open type machine it pays to provide means for 
ventilating the armature, for in such a machine the hot air 


emitted by the armature can get away from the machine. In 
a machine of the enclosed type, however, the hot air from 
the armature is retained within the shell, or carcase, of the 
machine, and in such a case the employment of ventilating 
ducts in the armature does not materially reduce its tem- 
perature rise. It is, therefore, a fallacy to take elaborate 
precautions to minimise armature heating in an enclosed 
motor, as is sometimes done. 

Generally speaking, it is not advisable in a former-wound 
armature for a bipolar machine to use the barrel type of 
winding. The ends of a bipolar barrel winding are un- 
necessarily bulky, owing to the end windings being carried 
out in a straight line with the peripheral windings. 
The evolute, or Eickemeyer, winding, which—to all intents 
and purposes—is a barrel winding with the ends bent down 
on to the ends of the armature core, is certainly more econo- 
mical as regards the end space, in a bipolar machine. The 
evolute winding is generally to be preferred for bipolar 
machines, on account of the economy in space effected by its 
use. For multipolar machines, it is advisable to use the 
barrel type of winding, as the arc embraced by each coil is 
proportionately less, and, in consequence, the ends are not so 
bulky. 

9. Field-Magnet Design.—The number of poles in a field- 
magnet is a point whicb greatly influences the performance of 
a machine; and one, moreover, which does not always 
receive the consideration it should do. It is a question of 
far-reaching import ; and it may not be out of place to give 
a brief statement of the principles which should determine 
the number of poles to be given to a field-magnet. An in- 


- crease in the number of magnet poles permits a decrease in 


the length of the air-gaps. The greater the number of 
poles, the less the length it is necessary to give to the air- 
gaps in order to obtain sparkless commutation. Such a 
reduction in the length of the air-gaps will beaccompanied by 
a corresponding reduction in the size of the magnet, and in 
the number of ampere-turns on it. This isthe principal 
advantage gained by increasing the number of magnet poles. 
A secondary advantage is that the armature of a multi- 
polar machine offers better facilities for ventilation than does 
the armature of a bipolar machine, though this is not such 
an important advantage as the foregoing one. What then, 
are the limits, if any, to the number of poles to be used in 
any given magnet? In the first place, it should 
be remembered that the periodicity of the magnetic 
reversale, through which the iron of the armature passes, 
varies directly as the number of poles in the magnet. 
Hence, seeing that a high periodicity involves the produc- 
tion of heat in the armature core, owing to hysteresis and 
eddy current losses in it, it is well not to increase the number 
of magnet poles indefinitely—especially in the smaller 
machines, which are usually run at high speeds. Then, 
again, the multiplication of magnet poles causes the cost of 
labour in manufacture to be increased. This, also, tends to 
restrict the use of multipolar magnets to the larger sizes. 
The use of multipolar magnets for small motors of the 
enclosed type, although resorted to sometimes, is, nevertheless, 
a plan that has little to recommend it, resulting, as it does, 
in undue heating of the armature, and, in some cases, in a 
higher cost of manufacture. | 

Magnet poles are sometimes bored out so as to be non- 
concentric with the armature, in order to improve the com- 
mutating properties of a machine. This it undoubtedly 
does. The adva: tage derived from non-concentric poles is 
on account of the field being more rigid, magnetically: that 
is, less easily distorted by the current in the armature wind- 
ing. The fact of tbe air-gaps being longer at the polar 
horns than at the middle of the pole-pieces tends to keep 
the magnetic flux in the middle of the pole-pieces ; for any 
distortion of the flux from this position results in a virtual 
lengthening of the air-gaps, and this increase in the length 
of the air-gaps acts as a check on the distortion of the field. 
As will readily be understood, a field which is affected by 
every little fluctuation of the load will cause sparking at the 
brushes, for it is quite impracticable for the position of the 
latter to be continually varied to suit the alterations in the 
load. Hence, anything which prevents distortion of the 
field, such as the use of non-concentric poles, &c., naturally 
improves the commutation, and is to be commended. 

One would expect that in such a simple matter as the 
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requisite cross-section to give to the yokering of a magnet of 
the “ironclad” type, there would be no divergence of opinion 
amongst designers and manufacturers, Yet, in some 
machines that have come under the writer's notice, the yoke 
ring, which was of the same metal as the cores (cast-steel), 
was made of practically the same cross-sectional area as the 
cores themselves. This, it need hardly be said, is entirely 
unnecessary. The yoke ring of a magnet of the “ iron- 
clad ” type, if of the same material as the cores, should be 
oue-half of the cross-sectional area of one of the cores; or, 
if of different material, should be of sufficient area to 


carry one-half of the lines of force carried by one of the 
cores, 


4. Concerning Brush Gear—An essential feature in 
connection with the brush gear of a machine is that it shall 
be easily accessible for adjustment and brush renewals. 
This desideratum is usually realised in open type machines ; 
but not always in enclosed motors. Often, there is a 
difficulty in getting to the brush gear of enclosed motors. 
With the idea, probably, of designing a compact machine, 
the room allotted to the brush gear is sometimes rather 
limited. This should not be so; it is well to make the 
carcase of the motor sufficiently large to allow ample. room 
for attending to the brushes and brush-holders, even if the 
machine has to be made somewhat larger in consequence. 


5. Some Points Relating to Mechanical Design.—The 
commercial success of a machine depends as much upon its 
general mechanical design as upon anything else. A 
machine may give excellent resulta as regards efficiency, 
commutation and cool running, and yet it may not be a 
commercial success. In these days, when there are so many 
excellent machines on the market, satisfactory working is 
not the guarantee of commercial success that it was a few 
years ago. One of the principal factors which determine 
whether any design of machine will sell well or not, is its 
general appearance; and this depends principally upon its 
mechanical design. It should be smart, and of pleasing 
appearance, for first impressions go a long way with the 
average buyer of dynamo-electric machinery. 

To anyone conversant with works management, it is a 
well-known fact that in small machines the cost of labour is 
comparatively high and the cost of material low; whilst, as 
the size of the machine is increased, the cost of material 
assumes greater importance, and the cost of labour lesser, 
What is the import of this fact? Simply this: that the 
smaller sizes of machines should, in order to attain the maxi- 
mum economy, be designed so as to necessitate as little 
labour as possible, even at the expense of material. l here 
are several ways in which an economy in labour may be 
effected which will suggest themselves to anyone accustomed 
to designing mechanical details. The larger sizes of machines 
should, on the other hand, be designed so as to employ as 
simple castings as possible. This amounts to saying that 
large machines should be made of a large number of different 
parte. Owing to their requiring to be machined and fitted 
together, the cost of labour will be somewhat increased ; but, 
as previously pointed out, the cost of labour in a large machine 
is comparatively unimportant. 

A fault which may be noticed in some enclosed motors is, 
that the fixing lugs, or feet, are too close together, resulting 
in the machines being unstable and liable to spark, on 
account of the vibration to which they are subjected. It is 
well to arrange the fixing lugs so as to give a large base, for 
the running of the motor is certain to be improved thereby, 


especially if there is any tendency to sparking at the 
brushes. 


6. Concluding Remarks.—Excellence of design is attested 
by cheapness of production, as well as by the satisfactory 
working of a machine. To produce a machine cheaply, it is 
necessary for à designer to be thoroughly acquainted with 
the class of tools used by the firm for which he is designing, 
and with their capabilities and limitations. Unless these 
factors are taken into account, one cannot be certain that a 
machine can be made at a profit, for the tools in the shop 
may prove unsuitable for its manufacture. Since the tools 
cannot very well be altered to suit any particular design, the 
only alternative is to consider what design of machine will be 
beat suited for manufacture with the tools in the works, and 
then to design accordingly. 


STANDARDISATION OF CAR DETAILS. 


* Ag you were," and “Mark time," are the boiled-down 
results of the report presented to the recent meeting of the 
A.8.R.A. by the committee deputed to consider the question 
of standards at the last annual meeting. The committee 
consisted of some of the ablest street railway men in the 
States, and the report was reproduced in eztenso in the Street 
Railway Journal. Except in the case of motors, the committee 
advocated no radical change, but rather an adherence to the 
existing forms and dimensions already standardised, after 


exhaustive inquiry, by the Master Car-Builders’ Association. 


It was felt to be impossible to outline what would be 
considered a standard motor, but we do not agree with this 
so readily or entirely as with the next admission that, on 


account of the great variation in the conditions of operation, 
it is not practicable to standardise motors of certain 
horse-power for certain weights of cars. That is 
a point on which we should be sorry to see any 
attempt at rigidity ; but, within wide limits, the general 
form of the motor would not require to deviate from the 
standard. 

The committee also takes notice of the advent of 
alternating-current motors in traction, and advances that as 
another reason against immediate stardardising. 


The remarks on rails are of no great direct interest to us, 
as we are not allowed to use the T rail for all purposes, s 
recommended ; and we do not think the girder rail shown is 
any more serviceable than the form generally used on new 
lines in this country, although the shape of the groove - 
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probably better adapted for self-cleansing than ours, One 
of the points on which considerable stress is laid is that, 
owing to the number of cases in which suburban and inter- 
urban cars enter towns over the tracks of the town lines, 
the table and groove of the girder rail should be made wide 
and deep enough to take wheels having treads and flanges 
of a size sufficient to enable them to run with safety at the 
high speeds usual outside the towns. The table of the rail 
should be 3 iu. wide, and the groove deep enough to take a 
1} in. flange. | 

This is just the problem we in England shall have to face 
very shortly, if we are ever to run high-speed cars from 
outlying districte to the centres of towns. At present a 
groove of the width and depth required is out of the ques- 
tion, because of restrictive regulations, but the restrictions 
will have to be removed in special cases to benefit the vast 
majority of the population who do not own tradesmen's carts 
or private carriages. 

The red-hot advocates of steel-tired wheels will be pleased 
to hear that such a wheel (fig. 3) is recommended for high- 
speed cars, chiefly on account of the lessened liability of 
flanges breaking on curves. The construction of this type 
of wheel differs radically from that usual over here. Fig. 4 
shows the proposed standard chilled wheel, which is tacitly 
recommended for urban use. Weare confident that the steel 
wheel school would not have so many adherents in England 
if a flange section, such as that shown on fig. 4, had been 
adopted from the first. 

Now, if there is one thing more than another that wants 
standardising, it is the single truck ; yet the committee feels 
that “it is inopportune to recommend any particular design 
of tracks for motor-car service, especially for single-truck 
cars, except such parts of trucks as wheels, axles, bearings 
and journal-boxes. We fear that too much regard was had 
for the manufacturer in arriving at this decision. Every- 
body makes a special truck ; but, taking a general view, the 
best of those trucks are identical in all but more or less trivial 
details. It is just those differences that make one truck 
totally unlike another to the storekeeper, and add so much to 
the expense of maintenance. 

The M.C.B. standard axle is recommended for cars of 
every size, also the journal-brasses and boxes, dust-guards and 
key-seats, which are all drawn in detail in the report. 

We believe that the majority of axles under cars in England, 
whether of American or home manufacture, have the spur- 
wheel key-seats cut in the body of the axle. Consequently 
nearly every axle that breaks does so at the beginning of the 
key-seat next the wheel hub. The M.C.B. standard swells 
out the axle for the gear-wheel fit, and cuts the key-way 
along the enlarged section. 

Variation in component parts extends even to such simple 


things as brake-heads and shoes, and every new make of 


truck in a car shed means a pair of new patterns for the shoes 
alone on a single truck. 

The Cummittee recommends fer adoption one form of head 
and shoe, which, from the drawings, appears to embody the 
chief excellencies of the types best known in England. 

We think it hardly necessary to attempt to standardise 
the process of painting. In England, at all events, although 
every paint-shop foreman has his little idiosyncrasies, so long 
as the work is done conscientiously and with good material, 
the results obtained in the end are very much the same, and 
the small variations in practice do not lead, as in other 
departments, to lack of iuterchangeability, duplication of 
stock parts, and more expensive labour charges. 


We regret, with the Committee, that it was impossible to . 


obtain reports from the members to whom were assigned the 
Rubjecte, ** Standard Overhead Construction for High Speed 
City and Suburban Service, including Trolley Wheels," and 
Car Bodies for City and Suburban Service, including 
Ventilation," and we hope that the next Committee will be 
composed wholly of men as energetic and cautious as Messrs, 
Heft, Beggs, Newman, Cormette and Laffin. 


Lamp Contract.—We are informed that Messrs. H. 
Binko & Co. have received renewal of their contracts for electric 
supplies with the New Zealand Royal Mail Steamship Co., Wnite 
Star Line, and another leading mail steamship company. 


GAS ENGINES FOR CENTRAL STATIONS. 


SEEING that in this country, and on the Continent on a 
more extensive scale, gas engines of large power are being 
rapidly adopted for driving electric generators, both direct 
current and alternating, though certain central stations 
which had primarily been run with gas engines have reverted 
to steam-power, it is evident that there must be some suffi- 
cient explanation why gas engine installations have in some 
cases failed to fulfil the station requirements. King’s Lynn 
and Leyton may be quoted as recent instances. The appli- 
cation of power gas to central station work must be very 
problematical to electrical engineers, who are interested in the 
question of cheaper power but unfamiliar with the special 
conditions necessary to the successful application of this 
agent. 

In regard to the capability of the gas engine per se to 
fulfil the requirements, Mr. C. H. Williams, in a paper read 
before the National Electric Light Association at Cincinnati, 
U.S.A., points out that the efficiency of the gas engine has 
already been carried far beyond that of the steam engine, 
and the margin of possible improvement is considerably 
greater. .With prevailing steam pressures, the theoretical 
efficiency of a steam engine is not equal to the actual work- 
ing efficiency already obtained with gas engines. 

If we assume a boiler pressure of 150 Ibs. absolute and an 
exhaust pressure of 3 lbs. absolute, a steam engine of perfect 
theoretical efficiency would give us but 26°5 per cent. of the 
thermal energy which is transformed into mechanical work, 
while 28 per cent. has already been obtained with the gas 
engine. 

It is a fact that the possible efficiency that may be 
obtained under ideal conditions with a gas engine equals and 
surpasses the possible efficiency of the steam engine operat- 
ing with prevailing pressures by some 180 per cent., and even 
at the present time, when we are just beginning to look into 
the possibilities of the gas engine field, we are obtaining 
efficiencies with our relatively crude apparatus which are far 
better than the best that the steam plant would be able to 
produce under ideal theoretical conditions, even after the 
years of careful study and almost endless experimental work 
which have been devoted to it. With these facts in view, 
we cannot but admit that the subject is one of the greatest 
interest and importance. 

Continuous running for long periods may be instanced by 
quoting from the paper on * Power Gas and Large Gas 
Engines for Central Stations,” read by Mr. H. A. Humphrey 
before the Institution of Mechanical Engineers in December, 
1900 :—“ Continuous runs without stoppage have been made 
during the years 1898 and 1899 of from 25 days to 138 days.“ 
At Leyton, gas engines with dynamos were installed at the rate 
of two a year until eight units were in use, which may be 
taken as proof that from the generator-driving point of view 
the engines must, have been satisfactory. 

In regard to driving alternators in parallel, this point has 
also been satisfactorily disposed of, by so arranging the 
number of, and power of, the impulses in conjunction witha 
well proportioned fly-wheel effect, that the cyclic regularity 
can be brought up to that required by the alternator. 

However, it must not be overlooked that the gas engine 
has certain peculiarities which have to be provided for, and 
one of the most important of these is premature ignition. 
The effect of premature ignition is to considerably increase the 
maximum pressure in the cylinder, and to increase the cyclic 
irregularity as well by increased maximum presaure as by the 
higher compression in the previous stroke. 

Firing in theexhaust, which occasionally happens, causes a 
very loud report, sufficient to be considered a nuisance in a 
populous neighbourhood. The noise of theexhaust from gas 
engines of considerable proportions must be effectually muffled, 
as otherwise it is a serious source of annoyance. This can be 
done with greater certainty than the absolute prevention of 
firing in the exhaust with such gas as ai&tural gus, coal gas 
or producer gas, having a sensible ptoportion of hydrogen, or 
hydro-carbon gases. 

Vibration has been a source of trouble, but this has probably 
been due to the foundation having been too light in proportion 
to the power of the engine, and to inadequate balancing cf 
the reciprocating parts. i 
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No doubt a very serious mistake has been the adoption of 
comparatively small sizes of gas engines and producer plant 
in tbe first instance, involving à proportionately very large 
floor space compared with steam practice; this may not 
appear to be a matter of great importance in the original plant, 
but as soon as extension is considered, it becomes an obstacle. 
To refer again to the Leyton gas installation, by the time 
the eight 50-H P. engines and gas plant had been installed, 
the space occupied by this system, when the question of 
extension arose, was a considerable objection, as steam 
engines of very much higher power, direct coupled to dynamos, 
would occupy & much less space, and would be much more 
in line with the station engineer's experience. 

Mr. C. H. Williams goes very fully into a comparison 


between steam power and gas power, showing that in stations 


below 1,000 H.P. producers and storage capacity will cost 
more than would an equivalent boiler plant, and we feel 
confident that most of the gas installations which have been 
converted to the steam system have been so dealt with 
mainly as the result of the adoption of such small units of 
producers and engines as to cause the increased interest, 
rent charges, &c., to counter-balance the reduction in 
fuel cost. 

The adoption of the gas engine involves the question of the 
most serviceable and economical quality of gas to be employed. 
Coal gas and water gas, besides being expensive, are found 
to give results which are not as satisfactory as can be obtained 
from gas of lower thermal value. Coal gas taken from the 
local gasworks has the advantage of being constant in its 
chemical composition and thermal value, but the price 
demanded is, owing to the costly apparatus employed to 
render it suitable for domestic purposes, higher than is 
desirable when the gas has to be applied for power 
purposes in gas engine cylinders. Further, it is found 
that carbonic oxide, or carbon monoxide gas, will give 
even Letter results in gas engines than hydrogen and hydro- 
carbon gases, so that when a station of any considerable 
size is under consideration, coal gas from the local gas works 
goes out of consideration. 

Mr. J. E. Dowson? considers that gas specially made for 
gas engine purposes should have a calorifie value of at least 
1,200 calories per cub. metre (134:7 B.Th.U. per cub. ft.), 
and that the content of hydrogen should be 15 per cent. to 
ensure fairly prompt ignition. But experience with gaseous 
mixtures, such as blast furnace gas, has proved that the 
above proportion of hydrogen is not necessary, if specially 
arranged tube ignition is employed. The presence of 
hydrogen in proportions above 5 or 6 per cent. has 
a tendency to give such a prompt ignition as to give 
a high initial pressure at a point of the crank angle where it 
does not give the best turning effect, while & mixture con- 
taining about 30 per cent. of carbonic oxide, with 2 per cent. 
of hydrogen, gives a slower combustion and a better 
turning effect upon the crank, besides freedom from pre- 
ignition. 

The demand for gas engines of large power is evidence 
that confidence in them is rapidly increasing, and given a 


eufficiently large installation, with or without by-product . 


recovery plaut, and producers or blast furnaces capable of 
giving a constant supply of gas virying but little in 
chemical composition, if.the points discussed above have 
received due attention, there will be no possibility of its 
being replaced by its older rival, steam. 

As bearing out many of the points indicated as the reason 
why producer gas has not given the satisfactory results 
expected, we have the testimony of Mr. John Pilling,t King’s 
Lynn Electricity Works, who points out that the producer 
plant at King's Lynn required anthracite for fuel, costing 
24s. Gd. per ton, and says tbat the comparative cost of 
anthracite and suitable steam coal at any particular locality 
where the power is required will determine whether the fuel 
costs would be lower if the power were produced by Dowson 
gas plant or by steam plant. lle goes on to say that, 
generally, if the price of anthracite peas in any district were 
over £1 per ton, and steam coal could be secured at about 
12s., it would be more economical to generate by steam. 
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* Journal of the Iron and Steel Institute, No. 11, 1901. 
t Paper read before tbe Association of Municipal and County 
Engineers at King's Lynn by J. Pilling, M. L. E. E., borough elec- 
trical engineer. 
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Mr. Pilling gives the generating costs at King's Lynn as 
follows: — 
Gas—YEAR ENDING 1901. 


Pen 

£ 8 d per nit, 
Coal* s Ven M . 100435 3 .. 98 
Oil, waste, water, and stores 119 9 9 .. 12 
Wages ie 636 10 11 ... 60 


Repairs of works and plant 1233 5 O 26 
£1,994 011 .. 196 


BrTEAM— YEAR ENDING 1902. 


Coal* bod sis ied 70311 O .. 59 
Oil, waste, water, and stores 113 0 1 .. 99 
Wages YT Sa P 521 6 5 ... 44 
Repairs of works and plant 17019 5 .. 14 

£1,508 16 11 ... 125 


— — 


The cost of coal in 1901 was increased by £100, owing to the enhanced prices 
ruling. 

The costs at Leyton for the last year, as recently pub- 
lished, during part of which time producer gas and gas 
engines were employed, were :— | 


Pence per unit 
Coal ss "T gin Ves x or * 679 
Oil, waste, water, and stores ... - ih e. — 7055 
Wages... sa oe gis ui ns .. 296 
Repairs of works and plant ... Les En — 826 
1:356 


Mr. Pilling states his belief that there is a great future for 
gas driving in electric generating stations, but points ont 
some of the qualifying considerations. He says that before 
much headway can be made in this direction, the gas must 
be produced from ordinary bituminous slack coal; the 
engines must be of large size; they must be direct-coupled 
to the generators, and must not be governed on the hit-and- 
miss principle, but rather by varying the quality of the 
charge at each admission. 

All these points are fully realised by the best makers of 
large power gas engines, and none of them will be neglected 
by those firms who have had the opportunity of proving by 
experiment the serious obstacle that each of them offers to 
the satisfactory substitution of gas engines for steam engines. 


SUPPLIER AND CONSUMER. 
[FROM OUR LEGAL CORRESPONDENT. | 


From the many queries which have recently been addressed 
to the editors of the ELECTRICAL. REvIEW, it seems that the 
legal relations of supply authority and consumer are by no 
means free from difficulty. 

It is true that a statement of the special responsibilities of 
each supply authority may be found in some provisional 
order or special Act; it is also true that the public Electric 
Lighting Acts are supposed to contain an exact statement of 
the law. Experience has shown, however, that provisional 
orders and Acts of Parliament are not always easily under- 
stood by lawyers. What wonder, therefore, that the Electric 
Lighting Acts shouid prove difficult to the consumer of 
electricity ! 

There is a further reason why the consumer often searches 
in vain through the Electric Lighting Acta. We refer tothe 
fact that they are, for the most part, founded upon, if not, 
exactly similar to, the enactments which regulate the supply 
of gas. Many general clauses which were framed to meet the 
needs of gas supply, and have been considered sufficient, 
have been inserted in the Electric Lighting Acta, to meet 
the requirements of electricity. In the result, existing 
electrical legislation is wholly inadequate to answer the 
numerous questions which frequently arise owing to the 
vagaries of electricity as an article of commerce. 

In these circumstances, a few observations upon the law 
of supply undertiker and consumer, founded upon some o 
the queries recently addressed to us, may be found useful. 

In the first place, there seems to be some doubt, as to 
whether it is lawful for a company or private person to supply 
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electricity for gain, except under the auspices of a pro- 
visional order or special Act. A glance at the Electric 
Lighting Acts is sufficient to show that they are enabling 
only; that they confer special privileges upon those 
undertakers who supply electricity under a provisional 
order ; but that they do not place any restriction upon the 
manufacture and supply of electricity. It remains to consider 
some of the disabilities under which the supply of electricity 
is carried on by those who do not obtain a provisional order. 
In the first place, they are to some extent under the control 
of the Board of Trade with regard to the use of overhead 
wires. Thus the Board of Trade may require that every 
overhead wire shall be continued and used only in accord- 
ance with such conditions and subject to such regulations 
for the protection of the public safety and of the electric 
lines and works of the Postmaster-General, and of other 
electric lines and works lawfully placed in any position and 
used for telegraphic communication, as the Board of Trade 
may prescribe. It is presumed, however, that the Board of 
Trade regulations are not of such a nature as to seriously 
interfere with the economical use of overhead wires. 

More difficult, perhaps, are the relations of the unauthorised 
supply company with the local authority, inasmuch as the 
requirements of an undertaking of any magnitude necessitate 
that some highway or street shall be crossed by the com- 
pany's mains. 

Broadly speaking, the right to suspend wires above, or 
break up the surface of, the highway cannot be obtained with- 
out the consent or license of the highway authority. Further, 
within the confines of the administrative County of London, 
no overhead wires can be suspended in any place without the 
consent of the local authority. Seeing that the local 
authorities usually have the control of every highway ard 
street in their district, and that they are often applicants 
for power to supply electricity themselves, it is often a 
matter of some difficulty for a private supply company to 
obtain the necessary license to cross a public thoroughfare. 
The case of the Finchley Electric Lighting Co., which came 
before the Courts in 1901, afforded evidence of the fact 
that the Finchley Urban District Council was quite prepared 
to use its powers as highway authority, to prevent a 
private company supplying electricity in the district, and this 
although the Council had not yet put its own provisional 
order into force. 

With the above and one or two other ut important excep- 
tions, the liabilities of the supply company are very similar 
to those of statutory undertakers. 

With regard to the relationship of an ordinary supply 
authority to its consumers, one of the most vexed questions 
appears to turn upon the price which the former is en- 
titled to charge for energy. There is usu: lly appended to 
each provisional order a schedule which gives the prices 
which the undertakers are empowered to dem and; but there is 
nothing requiring them to supply energy which is to be used 
for motors at any special or lower rates. As a general rule, 
the maximum rate which the undertakers are entitled to ask is 
largely in excess of that which they can afford to demand of 
their customers. In consequence of this the rules framed by 
the undertakers to regulate their dealings with consumers are 
well within the four corners of their Acs or provisional order. 
Assuming, therefore, that they undertake to supply 
energy on special terms if it is to be used for motors, they 
are within their rights, for the provisional order draws no 
distinction between energy which is supplied for lighting and 
energy supplied for power. It thus appears that in offering 
to supply energy at specially low rates for motive purposes, a 
supply authority is conferring a boon upon consumers. 

In relation to the supply of electricity at such low rates, 


the question has arisen as to whether, assuming the rules 


form the basis of a contract between supplier and consumer, 
it is competent for a consumer to demand a supply for a 
motor-generator at the rates in force for an ordinary motor. 
It is assumed, for the purpote of discussing this question, 
that the rule forms part of a contract; otherwise, it 
could not bind the supplier. 

In effect, of course, to run a motor-generator and use it for 
lighting purposes, is to evade payment of a higher price per 
unit. It thus appears that the use of energy for a motor- 
generator is, in one sense, a colourable evasion of a con- 
sumer's obligations to the undertakers, and this fact would 


obviously be taken into consideration in placing an inter- 
pretation upon any rule which recognises the supply of 
electricity for motors at special rates. Farther, if a case 
upon the point were to come before the Court for discussion, 
the judge might ask how it is possible for an undertaker to 
supply energy for motors at cheaper rates; the reason being, of 
course, that motors are usually worked during the day, when the 
engines at the power station are for the most part relieved of 
their lighting load. It is clear that the use of a motor- 
generator for lighting purposes might thus upset the supply 
authority’s calculations. 

In the circumstances, we have always expressed the 
opinion that to use a motor-generator is a breach of a supply 
authority’s rules, and that a consumer whose supply is cut 
off, or who is charged at lighting rates ou this account, has 
no genuine cause for compla nt. 


REVIEWS. 


The Generators of Electricity at the Paris Erhibilion, 1900, 
By C. F. GILBERT. Paris: C. Naud. 


This is a volume of some 750 pages, devoted to a detailed 
description of the direct and alternating current generators 
and converters exhibited at the Paris Exhibition of 1900. 
It also gives fairly complete accounts of the steam engines 
to which the majority of the generators were directly 
coupled. The work is very fully illustrated *by means of 
line drawings and reproductions of photographs, and is 
well-arranged. Asis usual with French publications of this 
nature, a paper cover only is provided. ard this is a matter 
for regret in this case, as the work is well worthy of a better 
binding, and certainly needs it, on account of its size and 
character. 

It is hardly possible to criticise M. Guilbert's work with- 
out criticising the actual machines which it deals with, which 
would be out of place in this review. But great praise is 
undoubtedly due to him for the exceedingly thorough way 
in which the subject has been treated, and for the pains that 
have evidently been taken to secure accuracy with regard to 
the constructional data and test figures put forward. The 
method adopted by the author in dealing with the large 
number and variety of machines in question, has been, firstly, 
to classify them, then to treat each machine, or group, 
separately ; and, finally, to assemble the whole of the data 
relative to the construction and performance (of the gene- 
rators) in tabular form, corresponding to the different 
classes. 

The different headings in these tables (and the titles of the 
drawings, &c.) are printed in French, German, and English ; 
all dimensions are in millimetres, and other quantities are in 
the metric system. It should be mentioned here that the 
work is divided into three distinct parts, dealing reepectively 
with alternators, converters, and dynamos, each part being 
prefaced by a review of the machinery exhibited as a whole, 
the tendency of modern practice with regard to different 
points of construction and arrangement being indicated, 
while variou: general considerations are discussed. 

It is unnecessary to say more with regard to the classifi- 
cation adopted for the various machines than that it meets 
all practical requirements; the machines exhibited belonged 
to every modern type, there being many different varieties, 
and no very scientific classification is possible. The divi- 
sion of these machines into main classes, according to the 
arrangement of their field systems, and then into sub- 
classes, according to the design of their pole-pieces and 
armatures, is probably as good an arrangement as could be 
devised. 

The British visitor to the Exhibition itself left it with 
an unpleasant impression of the poor show made by his 
country, as far as engineering was concerned (not only with 
regard to the quantity, but more especially with regard to 
the quality of the exhibits), and the reader of M. Guilbert’s 
work will undoubtedly be reminded of this; a critical 
examination of the British designs will regretfully convince 
him that they were by no means worthy of the country, 
which, when practice alone was the first consideration, led 
the way in engineering work. Tkere can be little doubt 
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but that one reason for the excessive amount of foreign com- 
petition that has prevailed over here during the last two 
years, in connection with electrical matters, is that the 
Exhibition revealed to the world the backwardness of this 
country in these matters. Few can doubt that this is but a 
transient state of affairs, but it is always a difficult matter 
to recover so much lost ground. 

The up-to-date designer will find much food for thought, 
and much useful information, in the author's work; the 
tables especially will be of value, as showing the effect (upon 
the weights and performance) of different arrangements, and 
of electrical and magnetic constanta (for instance, of armature 
reaction and leakage), which differ widely, even in machines 
ofthe same type. He will notice with interest the (practical) 
disappearance of the inductor type of alternator and the 
claims of the latest type—the asynchronous generator—while 
the efforts made in the direction of compounding alter- 
nators (not only with regard to the amount of 
the load, but also with regard to its phase difference) 
will certainly appeal to him. And, finally, especially note- 

worthy is the increasing use of high saturations in the 
` magnetic circuits of all classes of machinery, and the attempt 
of every designer to reduce the magnetic leakage of standard 
machines (both in the field system and in the armature) to 
the smallest possible amounts. 

We have no hesitation in recommending M. Guilbert’s 
valuable compilation to all those engineers (and students, 
also, for that matter) who are interested in the actual design 
and construction of dynamo-electric machinery. 


——M —À 


Alternating Current Machines. By S. SHELDON and H. 
Mason. New York: Van Nostrand. 


This is a well illustrated work of some 250 pages, dealing 
with alternating current problems and machinery, and is 
primarily intended as a text-book for use in technical 
schools; it is the companion volume to the same authors’ 
text-book on ** Direct, Current Machines," and is written in 
much the same style. 

The first four chapters deal with the properties of alter- 
nating currents, including the laws of the alternating current 
circuit. The treatment of these matters, which is mostly of 
a non-mathematical character, is clear, and sufficiently de- 
tailed—some of the graphical constructions are excellent. 
It would have been an advantage, however, if the theory of 
the measurement of the energy and power in single and 
polyphase circuite had been given here, partly as a prepara- 
tion for certain of the experimental exercises given in the 
last part of the book, but also because this important matter 
is, a8 a rule, inadequately dealt with by most writers, and 
there is in consequence a good deal of misconception on the 
subject. 

The next four chapters deal with single and polyphase 
alternators, motors, transformers, and converters, and with 
various practical matters connected with their installation 
and operation. All these chapters (forming the main part of 
the book) are inadequate and disappointing ; the treatment 
is scrappy, and consists for the most part of what are really 
abstracts from the trade bulletins of the large American 
manufacturing companies, with definitions tacked on of the 
terms, &c., used therein. The question of armature windings 
of alternators is dismissed in two pages, while such important 
matters a8 armature reaction and leakage of alternators, 
parallel running, &c., are dealt with in short paragraphe. 
The few lines of explanation devoted to the principles of 
working of the induction motor are wholly insufficient, and 
even misleading, while the authors' treatment of the ele- 
ments of transformer design is useless for practical purposes. 
We consider, in fact, that the sort of knowledge a student is 
likely to gain from & perusal of these chapters (which cover 
the most important questiong in connection with the sub- 
ject) is likely to do bim more harm than good, while the 
engineer wishing to become acquainted with the subject 
would hardly have patience to read the authors’ superficial 
treatment of the matters dealt with. 

Chapter IX., dealing with power transmission, is some- 
what better, but is much too short; no examples of practical 
calculations are given for various transmission systems, and 
for this reason, as far as the student is concerned, a clear 
impression is not given of the subject, 


The last chapter (Chapter X.), considered trom the 
scholastic point of view, is also good ; it clearly describes a 
number of experimental teste and exercises quite suited, for 
the most part, for students taking an elementary laboratory 
course in alternating current work ; it is, however, a waste 
of time for a student to carry out such experiments as the 
measurement of power by means of the three-voltmeter or 
three-ammeter methods, which are nowadays of academical 
interest only, while, again, the measurement of the mutual 
inductance of transformer coils can hardly lead to any 
practical result. 

The plant and apparatus described in this book are wholly 
American, while a good many terms, more or less unfamiliar 
to students on this side, occur throughout the book; for 
instance, * synchronous reactance,” the “ admittance” and 
* gusceptance " of an alternating current circuit, the number 
of * Maxwells,” &c. The authors’ work may find a limited 
use in certain of our technical educational institutions, but, 
on the whole, it certainly cannot be said to fulfil the objects 
for which it was written in a proper and adequate manner 


THE SMALL CONSUMER. 


[COMMUNICATED. ] 


IN view of the present strenuous competition of gas and oil, 
the small consumer becomes a factor in the economy of an 
electric lighting undertaking that those in authority cannot 
afford to neglect. It is only within the last few years that 
this fact has become to any extent appreciated, and although 
various concessions have been generally made to enable the 
man of small means to enjoy the advantages of electric light 
in his place of business or home, the progress in this direction 
can scarcely be deemed satisfactory. No doubt the primary 
trouble lies in the initial cost of wiring and fittings, 
and in view of all thst has recently been written upon 
this matter, further reference to it here is unnecessary. 
Many schemes have been proposed to get round this difficulty, 
and it now only remains to be seen if the men who devote 
their time to the study of the problem of cheap and effective 
wiring will be able to show us satisfactory results from the 
practic:l working of their schemes. What concerns the 
central station engineer in the present state of things is, 
how, with the initial trouble of a comparatively heavy outlay 
of capital on the part of the consumer, he can popularise bis 
wares and forward Sir William Preece’s Utopian idea of 
making electricity the “ poor man's light." 

Free wiring is undoubtedly in a measure a solution of 
the difficulty, but its possible good effects are often marred 
by the desire of the supply authority to obtain a greater 
return upon its capital outlay on wiring than the consumer 
is willing to pay. To start with, all free wiring schemes 
should be on the hire purchase system ; not on the perpetual 
rent system, unless that rent can be made very much lower 
than is usual at present. 

Nothing is so apt to discourage a prospective consumer as 
to be told that he will always (until he buys his wiring out- 
right) have to pay, say, 1d. or 14d. per unit more for bis 
current than his next door neighbour, who has possibly 
wired his premises himself. In the majority of cases, wheu 
considering the matter he will work out what that extra 
charge means in time. He will, no doubt, be told how many 
units he will probably consume in a year, and he is certuin 
to have some idea of what wiring would cost. It is then 
only a question of putting two and two together and findiug 
out approximately what profit the supply authority proposes 
to make on his wiring. Cases akin to this have occurred in 
the writer's experience, and the result has generally been 
that free wiring negotiations have fallen through. The 
system of charging a rental on each 8-c.P. lamp installed, 
although obviously fairer than the above, often suffers frou 
the same objection ; the rental in many cases is prepos- 
verously high, and tends more to throttle the scheme than 
to forward it. 

It is, of course, only fair that there should be a certain 


amount of return on the capital outlay, but considering that 


the amount expended in free wiring is in most cases Bo 
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extremely insignificant in proportion to the total outlay on 
an electric lighting undertaking, surely this return should be 
reduced as low as possible with the view of popularising the 
supply and introducing it into quarters where mains may 
have had to be laid, and yet where they will never be repro- 
ductive without free wiring. 

While the small consumer is often a very paying one 
from the point of view of long-hour use of his lights, he is 
frequently unpopular with the central station engineer, owing 
to the fact that his total service costs will amount to very 
nearly as much as those of an installation of 20 times the 
number of lights. Services to even the smallest consumer 
cannot, as a rule, be put in for much less than £5, includ- 
ing fittings and instruments, and until this state of affairs is 
remedied and the cost approximated more to that of a gas 
service, he cannot be as remunerative as we could wish. 
With the present systems of mains, practically no further 
economy can be effected in the actual laying and jointing of 
the service cable. If the costs are to be reduced it can only 
be done by aid of cheaper meters and fittings. 

It is an astonishing fact that many engineers of direct 
current stations are still installing more or less inaccurate 
and wasteful motor-meters of 3 to 5-ampere capacity, costing 
anything from 50s. upwards, when a 1-ampere meter of the 
electrolytic type, costing 25s. to 308, would be just as 
effectual, have a longer life, and undoubtedly be more 
accurate. 

One hears that they are messy," or contain dangerous 
chemicals," or cause too much of a drop," but when gone 
into practically, these objections will disappear, or, at any 
rate, become considerably less. For instance, there ia 
nothing * messy" in the operation of refilling a Bastian 
meter, as now performed ; the chemicals only consist of 
a very weak solution of sulphuric acid that is quite innocuous, 
and the “voltage drop” is practically negligible in these 
days of high voltages. Compare a voltage drop of 24 volts, 
which only goes on while current is flowing through the 
meter, with the constant 24-hours’ loss that is incurred in 
the shunt of an ordinary wattmeter. Few people have any 
idea of how much this latter amounts to in a year. 

More or less, the same may be urged in favour of the 
Reason or Schattner meters; for small powers, they are 
infinitely. superior to any motor-meter in prime cost and 
permanent accuracy. 

This question of cheap meters affects a matter of very great 
importance, viz., meter rents. If there is anything the small 
consumer objects to, it is to have to pay 2s. or 2s. 6d. per 
quarter for his meter. It is no good explaining to him that 
electricity meters and services cost mucb more than their 
equivalent in gas supply, as that does not directly interest 
him. His point is that he has only paid, say, 6d. a quarter 
for having his gas metered, and he does not see why he 
should pay 2s. 6d. for his electricity. This is a point that 
might apparently be reconsidered by many supply companies 
and local authorities. 

Without going so far as to totally abolish meter rents, 
and so create a falling off in receipts that many undertakings 
could ill afford, is it not possible to get somewhere nearer the 
gas standard, and reduce meter rents to an average of, say, 
1s. 6d. at the most? In the case of meters costing £10 or more, 
there is some justice in the existing high rates charged in 
many districts ; but surely if a meter only costs one-fifth of 
this, 2s. or 2s, 6d. per quarter is an overcharge, and one of 
which the consumer is perfectly well aware, the local gas 
company having generally acted as mentor in such cases. 
There can be no doubt that these comparatively high 
meter rents deter many small householders from installing 
electric light, owing to the fact that this item would often 
make up a considerable percentage of the quarter's 
account. If meters were rented in proportion to 
their size, as is, unfortunately, not the general practiee, 
a fruitful source of dissatisfaction would be elimi- 
nated, as it is only human nature to object to being charged 
proportionately more for the same article than one's neigh- 
bour. 

An important factor in securing the small householder as 
a consumer is the slot meter. The gas companies recog- 
nised this long ago, with results that are well known. Many 
electricity slot meters have been devised, and certainly 
thousands are now in use, but for reasons, probably, of 


unreliability, they have never come to the fore as much as 
might be desired. This is a matter to be greatly regretted. as 
athorovgbly trustworthy slot meter, in conjunction with free 
wiring, seems to be at present the best bait wherewith to catch 
the small fry. The average small ehopkeeper, for instance, does 
a strictly cash trade, and consequently, through lack of 
capital or reserve, prefers to pay as he goes, thus keeping a 
constant eye upon his expenditure and avoiding, at the end 
of the quarter, the necessity of footing a bill, which may, 
for the time being, somewhat cripple his immediate resources. 
As the gas companies have found, there is quite a large class 
who, if they cannot pay for their illuminant on the ready-money 
principle, prefer to use oil, even though it is expensive 
and troublesome. This points out the absolute necessity of 
slot meters in truly popularising the electric light. In 
almost everything it pays to “ play to the gallery,” and if 
electric light is going to compete on a level footing with gas, 
the needs ad wishes of even the smallest householders must 
be considered. Apropos of this and slot meters, what is 
wanted at the present time is a meter with a separate coin 
receptacle or actuating device, which can be fixed, say, in a 
shop or hall, the meter itself remaining in a cellar, or the 
usual ungetatable place. 

Many j eople have an objection to slot meters because 
they often entail a somewhat risky journey in the dark, and 
a great deal of fumbling about to find the slot. It may 
be urged that as the main leads would have to be brought 
up to the attachment, the meter itself might as well be put 
in an accessible place; but it must be remembered that 
while no meters are particularly artistic, and most people 
would object to their presence in a sitting room or hall, a 
small and suitably designed coin receptacle would not suffer 
from the same defect. 


TUNBRIDGE WELLS TELEPHONES. 


THE Postmaster-General has given a decision on the Tun- 
bridge Wells case which accords with the anticipations 
expressed in our issue of November 28th. Replying to a 
question from Mr, Boscawen, a member for the district, Mr. 
Austen Chamberlain stated in the House of Commons on the 
11th inst., that, after carefully considering the important 
question of principle involved in the application of the 
Corporation for the transfer of the undertaking, he could 
only give his consent to the gale on certain conditions which 
are necessary for the maintenance of the policy approved by 
Parliament in the Telegraph Act, 1899. 

The conditions of the Act which were to be exercised 
to appease Parliament were: (1) a limitation of rates; 
(2) no preferential charges or conditions, and no com- 
pulsory wayleave facilities to be claimed as a condi- 
tion of service, except for the connection of a sub- 
scribers own premises; (3) all plant to be approved 
by Postmaster-General; (4) subscribers in other areas 
to Post Office exchanges, and of their other licensees, 
besides the National Telephone Co., to have free inter- 
communication over trunk wires, without the imposition of 
terminal fees to the Corporation system, and subscribers to 
a Post Office system in the same area to have the right of 
intercommunication on terms to be settled by arbitration, 
if necessary. 

The company were informed of these conditions, together 
with the further important one, that the duration of the 
existing licenses in the area must be curtailed, so as to 
expire in 1911. The Corporation license provided on its 
expiry for the purchase of useful plant by the Post Office 
on “ Tramway Terms.“ This provision it was proposed to 
extend to the whole of the National plant within the area. 
The National Co. accepted the terms, notwithstanding that 
they will incur, under the agreement, considerable pecuniary 
obligations, extending beyond 1911. 

The Postmaster-General considers that the decision arrived 
at secures all the advantages contemplated by Parliament 
in sanctioning municipal competition as affecting both exist- 
ing and future subecribers, and the development of the 
general telephone system." 
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The Tunbridge Wells Corporation are to be congratulated 
on getting out of their difficulty £o advantageously, and it 
is to be hoped that other Corporations will not be encouraged 
by this result to lightly embark on similar enterprises. 


^- OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, ꝙ c. 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 
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“Dynamo” writes: — I note your reply to Electric“ in last 
week's Review. I am myself about to put down a plant under 
similar conditions, but do not wish to cross any thoroughfare. If, 
as yousay, “Electric” is at liberty to supply to customers in the 
town without obtaining a provisional order, what is the necessity in 
any case for obtaining one? Also, are there any Board of Trade 
restrictions to comply with ? 

„%% If "Dynamo" will read an article entitled Supplier and 
Consumer," which is published elsewhere in this issue, he will pro- 
bably find a sufficient answer to his question. There is no actual 
necessity to obtain in any case a provisional order; tut there is a 
virtual necessity if the promoters are desirous of obtaining Parlia- 
mentary power to disturb streets, erect overhead wires and enforce 
penalties upon consumers who decline to observe the statutory 
rules. 


METROPOLITAN ELECTRIC SUPPLY CO.’S 
ARBITRATION. 


A FURTHER sitting of the tribunal appointed to arbitrate as to the 
purchase price to be paid by the Marylebone Borough Council fora 
portion of the undertaking of the Metropolitan Electric Supply Co. 
was held on Friday of last week at the Law Courts. The srbitrator 
is Mr. C. A. Russell, K.C., with whom are sitting as assessors, Mr. 
Robt. Vigers and Mr. W. C. Ryde. 

After a short re-examination of Mr. Arthur Wright, Mr. Fletcher 
Moulton, K.C., commenced to sum up the case on behalf of the 
Borough Council. He said it was not until within two or three 
days ago that he was aware that the duty would have been cast 
upon him of replying for the Borough Council, as he anticipated 
having had the pleasure of hearing Sir Edward Clarke do it. As 
to their case, he felt that it was of great importance that the case 
should be put consecutively and logically before the tribunal, and 
that as far as possible the effect of the argument should be traced in 
the shape of figures. What he was trying to assist the tribunal 
upon, was in assessing an amount. It was not a finding on the 
rights of the parties, but a finding on the amount of the payment 
that was to be made for the purchase of the undertaking. The task 
before them was a very novel one, and in many respects a very 
difficult one, the difficulty arising to no inconsiderable extent from 
the novelty. It was not only the first instance that he knew of 
of such a purchase, but the subject of the purchase was in many 
respects widely different from the other companies that had been 
purchased by an arbitration value. Before he went into details it 
was necessary to lay the foundation for the valuation in general 
principles. The main outline of the question was the purchase of an 
electric lighting undertaking with tbe ordinary powers limited 
and conditioned by special arrangements. Both those facts 
would, if his case was right, profoundly affect the valuation. 
His learned friends had, by their questions, seemed to 
indicate that that was what they termed the purchase of a 
statutory company, as if that had any peculiar consequences on the 
valuation. He submitted that there was no such thing as a class of 
statutory companies having a special type of valuation. Certain 
companies might have, or even be obliged to have, statutory powers, 
but in valuing a company the question of their having statutory 

wers was not that which dominated the valuation—it was the 
question of the nature of the company created by those statutory 
powers. The distinction was between au electric lighting 
company and others, not between a statutory company and 
others. There was one point of a perfectly general character 
that he wished to premise, ard that was that this was clearly a 
question of purchase by agreement; it was a purchase, of course, 
der the powers of an Act, and the special terms of that Act were 
what would guide them absolutely throughout the whole of their 
deliberations. A purchase by agreement signified that they were 
to pay the company the value of what they were selling. It was a 
question between a willing buyer and a willing seller, and there 
was no question of compulsion in the matter at all; and it was in 
that purchase that they got the best definition of “value.” If there 
was un eager buyer and an unwilling seller they exaggerated the 
price, and with an eager seller and an unwilling buyer they got a 
reduced estimate of the price. He wiehed to direct the attention 
of the tribunal to the nature of an electric lighting company, 
because he thought that profoundiy iufluenced the valuation. An 
electric lighting company had most exceptional duties and most 


exceptional obligations. The fact that it had to deal with force 
and not matter, strangely enough influenced largely its financial 


position, because practically an electric lighting company was not . 


only compelled to do all that the public required of it in the way 
of quantity of supply, but it was obliged to do that every moment 
without in any way being able to prepare for the demand. 
That peculiarity of electric lighting companies had the very greatest 
effect on the commercial value of such an undertaking. For it 
meant that step by step with the increase of possible demand there 
must be a continuous outlay on capital. They could not provide, 
as they could in water or gas, for a momentary increase of demand, 
and if their profits were to grow, if electric lighting was going to 
spread during the period of the concession, they had to contemplate 
serious additions to capital all the way through, so that when a 
company or a person took the obligation of an electric lighting 
order, they knew that they were undertaking throughout their 
concession to continue to make large capital additions, which were 
invested in the form of plant, and of working plant—not in plant 
that lasted for ever, like the installations of the water companies, 
or which had a very, very long life, like the plant of gas com- 
panies, but working plant which was subject to the short life of 
machinery, and which was in all cases moving machinery driven 
by steam. That was a very serious obligation, and it became a 
more and more serious obligation when they coupled it with the 
fact that the concession was terminable. Water companies and 
gas companies in all cases had had perpetual concessions. The 
consequence was, that the capital that they put down they knew 
they would have the enjoyment of, but in the case of electric light- 
ing companies they had to put down plant of which they could only 
hope to have a year or two, or a few years’ use. That made a die- 
tinction between the capital obligations of electric lighting com- 
panies and those of water companies and of gas companies, which 
was of the very greatest importance, and had the greatest influence 
on their commercial value. He quite agreed that there were other 
companies with terminable concessions—such as tramway com- 
panies, but in the case of a tramway company the main outlay was 
at the commencement. Electric lighting companies were bought 
up under the 1888 Act, and those terms of purchase were very dif- 
ferent from those relating to tramway undertakings. There were 
words in the Act which were comforting to the companies, bat 
there were also words which were very much the reverse. In the 
first place, it was to be the fair market value at the time of the 
purchase." It was not to be as a going concern,” it was simply 
to be the fair market value," subject to a consideration which he 
would deal with later on. Then they were to have due regard to 
the nature of the plant—tbat was to say, whether it was obsolete or 
whether it was plant that was new and of good quality; to the 
nature and conditions of such building works, materials and plant, 
and to the state of repair, and then he came to something which 
was no doubt a concession to the companies—'" to the circumstance 
that they are in such a position as to be ready for immediate work- 
ing." He had no doubt tbat meant that they should consider that 
time would be taken in erecting those works, and that during that 
time there would be, of course, a certain amount, of outlsy 
which they were not getting a return upon until they could 
start the undertaking. Then came these words—“ and to the suit- 
ability of the same for the purposes of the undertaking,” so he took 
it that they were able to criticise when they were estimating the 
final purchase price on a statutory purchase, both the condition aud 
the nature of the plant, buildings, &c., and whether or not they were 
suitable for the purpose of the undertaking, and at best they hadonly 
to give a fair market value when they had taken into consideration all 
those things. It was very important to notice that what they bad 
to consider was its readiness for immediate working, and, of courte, 
if the nature of the installation was such that it was not ready for 
immediate working, all claim to consideration under that head must 
necessarily go. 

Mr. Ryde said he would like a little more explanation with 
regard to the question of a company being ready for immediate 
working. He would put some hypothetical figures to illustrate his 
meaning. Suppose a set of plant cost £100,000. He had a company 
that resolved to-day to put in that plant, which would take a year to 
putin; at the end of a year, assuming all the other conditions were 
complied with, it was suitable and iu good repair, and at the end of 
the year it would be ready to work, aud do exactly what was wanted. 
At the end of six months the local authority gave him notice to 
purchase inter alia that plant. How should they address themselves 
to the question, How much was to be given to him at the end of 
12 months for the added value at the moment the company wanted 
to take it over ? l 

Mr. Moulton said he would deal with the point when he came to 
the figures. Continuing his address, he said that the terms of the 
clause he had read did not apply directly in this case, because the 
Borough Council was buying the company at its value, but in con- 
sidering its value they had to consider that it was a company with & 
terminable life coupled with a solatium. There was no doubt that 
if the company could only be bought up on terms of paying its value 
as a going concern, it would be enormously more valuable; bat it 
was a company whose concession terminated at the end of 21 years, 
and they bought it, therefore, without any allowance for goodwill or 
for any future profits. The consequence was, it was much less valuable. 
On the other hand, some solatium was given; set against that there 
was distinct direction that they were not to buy at the new valuation 
of plant, but to buy considering the nature and then conditions of 
the plant. Those were the terms on which its life would be put an 
end to. There was one other point he wanted particularly to insist 
on, and that was, that the status of electric lighting companies was 


distinctly worse than that of any statutable company that supplied. 


the wants of the public, in one grave respect, and that was that the 
general statutes regulating their existence were passed at a time 
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when the public was exceedingly jealous of monopolies, and the legis- 
lation contemplated in the most practical way, the introduction of 
competition. As a matter of fact, there was competition now in 
many areas, 80 that it was a thing which was present to the minds of 
the public, and it must have a most extraordinary effect on the 
status of electric lighting companies. In the case of the Metropoli- 
tan Co., they would see that competition was staved off for two or 
three years, always by the assistance of local authority, and he did 
not think he was asking them to go too far when he suggested 
that the keeping off of competition would have been exceed- 
ingly risky and difficult, if the company had not come to 
terms with the local authority, by which they were to be bought 
up by them. He submitted, therefore, that the tribunal must have 
in their minds that important qualification of the security of the 
company’s concession—that it was liable to have direct competition 
introduced. Turning to the agreement of October 1st, 1889, by 
which the Vestry consented to the granting and confirming of the 
company's order, the learned counsel went at some length into 
the contractual relations which governed the company in its dealings 
with the Borough Council, and said he should ask the tribunal to 
act upon the contract, as it embodied the conditions on which the 
company came into existence.— Adjourned. 


LIQUID FUEL. 


On Thursday, December 11th, Prof. V. Lewes delivered the first of 
two lectures on liquid fuel, which he is giving at the Petroleum 
Institute. He commenced by giving a brief résumé of fuels gene- 
rally, and pointed out that well dried wood, such as had been 20 
years acting as a beam in a cottage kitchen, would show 20 per cent. 
of water. He then referred to the carboniferous epoch of the 
world, when the atmosphere was richer in carbonic acid gas than it 
is to-day, and vegetation was more luxurious, so that plants which 
now grow but a few inches, were then 70 ft. high. On this point we 
might observe that probably warmth had its effect as well as super- 
abundant carbon dioxide. Probably by far the larger part of the 
carbon in the world is locked up in the huge masses of the chalk, 
and of the carboniferous limestones and other calcareous rocks. 
The proportion of pure carbon in dry cbalk and limestone is 
12 per cent. Now the carboniferous limestone attains a thickness 
of 4,C00 ft., which is the equivalent of a seam of coal 480 ft. thick. 


The chalk again, which has a thickness varying up to 1,200 ft., 


represents a coal seam 144 ft.thick. In the atmosphere itself there 
are some 580 thousand million tons of carbon, which about repre- 
sents man's fuel consumption in 1,000 years, so that, apart from 
fresh production of coal, it would be well into the thirtieth century 
before the atmosphere contained 8 parts in 10,000 of CO». Prof. 
Lewes complained of the prohibitory flash point for liquid fuel, 
200° F. by Lloyds and 270? F. in the Naval service. Germany 
allowed as low as 150°. He thought that such high flash oils were 
far too viscid, and, of course, being so they require too much heat- 
ing up by steam coils before they will atomise freely. 

Oo the question of calorific value, the fact that in liquid fuel the 
carbon is liquid and the hydrogen is liquid, whereas in coal both 
are solid, was referred to as helping the calorific power of liquid 
fuel, but no one knows what the latent heat of liquefaction 
amounts ito. This view of fuel action was put forward by Mr. 
W. H. Booth, in the ELECTRICAL Review of August 30th, 1901, 
wherein it was pointed out that in burning bituminous coal regard 
must be had to the effects of heat absorption in vaporising the solid 
hydro-carbons on the grate. It is usually accepted that the heat of 
vaporisation of carbcn is the difference between the heat produced 
by the first and second oxidations of carbon to CO and CO, 
respectively. 

The method of calculating heat latency in this way has not, how- 
ever, the support of M. Berthelot, who hints that the latent heat of 
carbon vapour is greater than the above amount by an amount 
which he terms e. But there is no information of any sort as to the 
latent heat of liquefaction of carbon or hydrogen. 

The calculation of calorific capacities by formula was criticised. 
Thus methane or CH., calculated by the usual Favre and Silber- 
mann formula, comes out at 14,660. Yet, though a gas, it only gives 
13,384. This is because, when it is formed, an exothermic action 
takes place, and most of the hydro-carbons develop heat when 
formed and give out so much the less when burned—acetylene being 
8 well-known exception, or endothermic. 

The lecturer seemed to approve of Wright's formula for calcu- 
lating calorific capacities, viz., 


8,080 C + 28,780 (H- 2)—600 H,0, 


where H,0 is the hygroscopic ratio. 

The practical evaporation effected by petroleum was given as 
16 lbs. against 9 by coal. The ratio 1°77, together with the saving 
in labour, the saving in storage, the economy of coaling ship,“ 
and the economy of cargo space, liquid fuel being carried in the 
ballast tanks, enabled liquid fuel to be used at 50s. per ton, as 
against coal at 25s., which was less than coal cost in very many of 
the world’s ports. A further advantage with ships of war was their 
greater radius of action. Referring to the formation of petroleum, 
the lecturer pointed out that it consisted chiefly of two series of 


hydro-carbons in varying proportions and of the formula C, Han f 2, 


these being the hydrogen-satisfied compounds, and C, H,, which 
still lack atoms of hydrogen, and are, therefore, more easily 
affected by other agents than the members of the first series. 


a 


Considering how soft are even the solid hydro-carbons, may it not, 
we venture to ask, be assumed that coal belongs to a series still 
further removed from the gaseous end of the series ?—For coal is a 
hard-enough solid, only split up by heat into solid carbon and 
gaseous and semi-viscous hydro-carbons. 


LEGAL. 
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GILCHRIST v. HEREFORD LAVEY AND OTHERS. 
Electrical Engineer's Libel Case. 


Mr. Justice Rıprey, sitting with a common jury in the King’s 
Bench Division on Friday last, concluded the hearing of an action for 
libel brought by Gavin Knot Gilchrist, electrical engineer, Deansgate, 
Manchester, and Garden Street, St. Ann’s, Lancashire, against 
Hereford Lavey & Chapman, carrying on business at 9, Victoria 
Street, London. The alleged libel of which plaintiff complained 
was contained in a telegram sent by Mr. Hereford Lavey to a Mrs. 
Kerr, a lady of considerable means, who was assisting plaintiff 
in business. The telegram was in these words :—“ Unless we receive 
& cheque for at least, £100 per return, we shall be reluctantly com- 
pelled to file a bankruptcy petition against Gavin Gilchrist to- 
morrow.” Plaintiff's case was that about December last year Mr. 
ilereford Lavey persuaded him to enter into an arrangement, by 
which he was to act for the sale of certain electric lighting goods 
for the Electric Lighting Boards (British Manufacturing) Co., Ltd. 
By an agreement entered into, plaintiff was to purchase a quantity 
of goods amounting to £6,000 from Mr. Lavey, with the view of 
carrying on the agency. Some two or three months afterwards it 
turned out that Mr. Lavey had no authority to appoint Mr. Gilchrist 
his agent, and the result was that the agency was terminated. On 
learning that Mr. Gilchrist bad visited London with the object of 
instituting proceedings against him for breach of contract, and to 
recover money paid to defendants in respect of goods, Mr. Lavey, 
it was alleged, sent tbe telegram complained of to Mrs. Kerr, with 
the object of doing him harm in the eyes of his relatives. Defen- 
dants did not admit publication of the libel, and contended that 
the words used in the telegram were incapable of the meaning 
alleged by plaintiff. It was further pleaded for the defence that if 
the publication was made, it was privileged. 

Mr. Lusk, K.C., and Mr. Neilson appeared for the plaintiff, and 
Mr. Simons for the defendants. l | 

PLAINTIFF, in his evidence, denied that there was any justifica- 
tion for the statement in the telegram. l 

After hearing defendants’ evidence, 

The jury returned a verdict for plaintif for £75 damages. 

Judgment was entered accordingly. 


WESTMINSTER ELECTRIC SUPPLY CORPORATION, LTD, v. THE 
IMPROVED Woop PaAvEMENT Co., LTD. 


Ix the King’s Bench Division of the High Court of Justice on 
Thursday, December 11th, before Mr. Justice Wright, sitting with- 
out a jury, the action of the Westminster Electric Supply Corpora- 
tion, Ltd., v. the Improved Wood: Pavement Co., Ltd., came on for 
hearing. Plaintiff corporation in their statement of claim set forth 
that they were a company with Parliamentary powers for the supply 
of electric energy in the City of Westminster. Such energy was 
distributed to the plaintiffs’ customers by means, inter alta, of insu- 
lated copper mains laid beneath the roadway in the districts sup- 
plied by the plaintiffs. These mains were composed of a copper 
core, surrounded by alternate layers of jute and lead, the whole 
being enclosed in a lead casing to protect the mains from the action 
of water. About the beginning of October, 1900, the defendants 
were engaged in laying wood pavement on a portion of the road- 
way in Berkeley Square, under which the plaintiffs' mains were 
laid. Through the wilful negligence and careless and improper con- 
duct of the defendants in laying the pavement, plaintiffs said they 
bad suffered damage. They alleged that the defendants by their 
workmen, although warned by the plaintiffs' agents of the presence 

of their mains, neglected to use reasonable and proper care, the 
result of which was that one of the plaintiffs’ mains was damaged by 

a pick or wedge being driven through the covering of it. The 

damage complained of was caused by the plaintiffs’ main becoming 

exposed to the moisture of the surrounding earth, and becoming 

rotten and losing its insulating qualities. The electric current in 

the main was thus enabled to escape, and the lead covering and the 

jute insulation of the adjacent main was thereby destroyed and the 
main rendered useless, thus stopping the supply of the current to the 

plaintiffs’ customers. Plaintiffs, as a consequence, were put to the 

trouble and expense of replacing the main, and for this they claimed 

damages. The defendants denied the alleged carelessness and 

negligence, and also the alleged damage to the main. 

Mr. Horace Avory, K.C., and Mr. Kennedy, were counsel for the 
plaintiff company, and Mr. Spencer Bower for the defendante. 

Mr. AvoRY, in openiug the case, briefly detailed the facts as 
given above, and said his case was that the damage was caused by 
the carelessness of the defendants’ workmen by driving wedges in 
order to break up the wood pavement. His clients, in consequence, 
had had to lay a considerable length of new cable, and had been 
put to great expense and trouble for which they claimed damages. 

A number of electrical engineers and inspectors of the plaintiff 
company were called, and gave evidence in support of their con- 
tention that the to the main was caused by the carelessness 
of the defendante' workmen. 
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Mr. Bray, on Friday, said his contention was that the damage 
was not caused by the defendants’ men, and that if it was, it was 
not caused by negligence or carelessness. He aleo called electrical 
experts, engineers, inspectors, &c., who gave technical evidence in 
support of his case.. 

His LonpsniP, in giving judgment, pointed out that there had 
been no cross-examination by plaintiffs’ counsel of the defendants’ 
witnesses as to the specific dates on which the damage was alleged 
to have been caused. It appeared to him, on the evidence 
generally, that there was no cause for action against the defendants. 
It was not to be wondered at, however, that the plaintiffs thought 
they had a case against the defendants because of the coincidenoe 
of the time when the work was done by the defendants, and the 


damage to the main. There must be judgment for the defendants 
with costs. 


HAwWEES v. LEYrToN URBAN DisrRicT COUNCIL. 


In the Chancery Division of the High Court of Justice on Friday 
last, before Mr. Justice Buckley, Mr. H. Terrell, K.C., on behalf of 
the Leyton Urban District Council, moved that an order of April 
30th last year, made by his Lordship, whereby a writ of sequestra- 
tion was directed to issue against the Council, might be discharged, 
or, alternatively, that the operation of the order might be directed to 
be stayed until further order. He stated that in February, 1900, his 
Lordship gave judgment against the Council restraining them, their 
servants and agente, from causing a nuisance by employing gas 
engines in connection with their electric supply works at Leyton. 
That order had been stayed until December 17th of this year, on the 
defendant Council undertaking to make certain alterations, and to 
cease altogether to use their gas plant. This had been done. The 
gas engines had not been worked since, and steam engines had now 
been erected of sufficient power to supply the whole of the 
requirements. 

Mr. A’BeckeTe TYRRELL, for the plaintiff, said he understood the 
gas plant had been entirely disconnected, and would never be used 
again. Under these circumstances he did not oppose the applica- 
tion, provided costs, as between solicitor and client, were paid by 
defendants. 


His LonRpsHiP accordingly discharged the order, and directed 
defendants to pay the costs. 


FERRANTI v. THE British TsHomson-Hovuston Co., Lrp. 


In the Court of Appeal, composed of Lords Justices Vaughan- 
Williams, Stirling, and Cozens-Hardy on Monday, a considered 
judgment was delivered in this case on the appeal of the plaintiff, 
Mr. 8. Z. de Ferranti, electrical engineer, from a decision of 
Mr. Justice Swinfen Eady in the Chancery Division, giving 
jadgment for the defendants. 

Lord Justice STIRLING read the judgment of the Court. He said 
that the plaintiff in this case sued the defendants for infringement 
of letters patent granted to him in 1887 for improvements in elec- 
tricity meters. Previously to the year 1887 the plaintiff had 
invented an electrical meter in which the current to be measured 
was made to pass through a bath of mercury in a magnetic field, 80 
disposed that the mercury was put into & continuous rotary move- 
ment by the passing of current, the movement of the mercury 
being recorded by means of a float or disc with recording 
, mechanism. That meter was designed for use with a continuous 
current, and with a solid magnet made of cast-iron ; the residual 
magnetism of the cast-iron assisted in causing rotation of the 
mercury, and so enabled the meter to start with only a small number 
of lamps in use. His Lordship then referred to what tbe plaintiff, 
in his patent of 1887, bad done to adapt the meter for use with an 
alternating current. It was necessary to employ pole-pieces which 
did not retain residual magnetism, and laminated iron was 
substituted for solid cast-iron magnets. In order to effect 
the object previously attained by the residual magnetism, 
and so enable the meter to start and register correctly with a low 
load, the plaintiff, in 1887, achieved the result by employing an 
additional coil of an insulated conductor, which would act as an 
electro-magnet, and thus compensate for the loss of residual mag- 
netism arising from the abandonment of solid cast-iron magnets. 
This invention formed the subject of the plaintiff's letters patent 
of 1887. His Lordship having explained what the defendants had 
done, and of which the plaintiff complained as being an infringe- 
ment of bis patent, said that the whole point in the case turned on 
the construction and meaning of the words used by the plaintiff in 
his complete specification, viz., " The current passed through these 
additional coils forms no part of the circuit the current through 
which is to be measured, but is a branch circuit direct from the 
main conductor from the dynamo to earth, or to the return con- 
ductor.” This Court thought that the direction in these words as 
applied to meters of the kind invented by the plaintiff was intended 
to mean that the branch circuit should pass from the main conductor 
to earth, or to the return conductor, without passing through the 
mercury bath. It appeared to this Court that the plaintiff regarded 
this direction as essential to the working of his meter. There was 
nothing to show that it had ever occurred to him to consider 
whether the current through the additional coil might be admitted 
into the bath under any conditions, and if seo, what they 
were; there was certainly no suggestion of the kind to be 
found in the plaintiffs specification. If the statical friction 
between the mercury and the bath could be overcome by the 
use of a coil, the current through which did pass through the bath, 
and the meter could thereby be made to start and work accurately, 
it seemed to this Court that such user (not being colourable merely) 


would not fall within the scope of the plaintiff's patent. The 
defendants did not use & meter in which the current to be measured 
was made to pass through a bath of mercury. But, notwithstand- 
ing this, defendants might be guilty of infringement, for plaintiff 
stated in his specification that “the same improvement was 
applicable to all motor meters, that is, motor meters in which the 
movement is obtained from the current to be measured.” Even 
assuming that the defendants’ meter was a motor meter of the kind 
referred to, what was it that the defendants had done? In the 
defendants’ meter, the current to be measured passed through fixed 
coils, and acted on a branch or shunt current passing from the main 
to the return conductor through a rotating coil, whose revolutions 
were recorded. In this form of meter there was statical friction 
just as in the plaintiff's form; and, to overcome it, the defendants 
used an additional coil, placed not in the current to be measured, 
but in the branch current just mentioned. It would be observed, 
however, that in this arrangement there arose a difficalty precisely 
analogous to that which was met when, in a meterof the kind invented 
by the plaintiff, the current through the additional coils was 
itted to pass through the mercvry bath; for the current in the 
coils added to the defendants’ meter, acted upon the current passing 
through the rotating coil whose revolutions were recorded, and 
might produce motion in it, though no current might be passing to 
any lamps. In fact, it was stated by Mr. Dugald Clark that this 
arrangement of the defendants’ was electrically equivalent to the 
uee in connection with a mercury meter of a current which did not 
enter the additional coils until after it had passed through the mer- 
cury bath. Nothing bad been done by the plaintiff's specification 
towards the removal of this difficulty ; but the defendants had found 
the way of getting over it. This appeared to consist in the delicate 
adjustment of the additional coil in such a way fhat the force 
exerted by it on the revolving coil was insufficient by itself to over- 
come the friction, but was sufficient to start the meter-when combined 
with the force produced by a single lamp current. If the force 
exerted by the additional coil were more than sufficient to overcome 
the friction, then the result would be that the revolving coil would 
begin to rotate and the customer would be cbarged with current 
not used in th» production of light. On the other hand, if the 
force exerted by the additional coil, together with that produced by 
the one-lamp current, were insufficient to start the meter, the 
customer would not be charged with the current he was 
using. The Court, in these circumstances, thought that 
Mr. Justice Swinfen Eady was right in deciding that the 
defendants had not infringed, and consequently the sppeal 
failed, and would be dismissed with costa. The learned Judge had 
decided in favour of the defendants on a further ground, vis., that 
the plaintiff's invention was limited to current meters as distin- 
guished from energy meters, and that the defendants' meter be- 
longed to the latter class. They were not satisfied that this ground 
of decision could be supported, for though defendants’ meter was 
an energy meter it was, in fact, used for measuring current, and 
could only be so used by reason of the pressure in the shunt current 
being kept practically constant. It was unnecessary, however, to 
express a decided opinion on tkis point. 
The appeal was accordingly dismissed, with costa. 


RIVER PLATE ELECTRIC LioHT AND Traction Co., Lr. 


On Tuesday, in the Chancery Division, Mr. Justice Byrne bad again 
before him the petition of the River Plate Electric Light and 
Traction Co, Ltd, and ite liquidator, for the Court's sanction to 
the scheme of arrangement between the company and its unsecured 
creditors, by which the latter were to receive fully-paid shares in 
the new company. His Lordship last week made an order directing a 
meeting of the contributories to be held on Monday last. The order 
was drawn up, and it directed that notice of the meeting should be 
sent to each of the contributories; it also ordered se meetings 
of the preference and ordinary shareholders to be held, and notice 
given to such shareholders Notice had been given to all save four, 
Who were resident abroad, and with regard to those four the articles 
provided that they should not be entitled to notice of the meeting 
unless they left an address in the United Kingdom at which they 
could be served, and this they had not done. His Lordship 
sanctioned the scheme as proposed. 


CORRESPONDENCE. 


Runaway Cars. 


I like the appearance of cars with the Bellamy extendd 
roof ; but the Bellamy latest addition, the new roof canopy, 
in my opinion, gives cars an ungainly, top-heavy, and 
unattractive appearance. 

I have read with interest the letters which have appeared 
in recent numbers of the REV Tw, also your leader on the 
subject of brakes, and as manager of an electric tramway, l 
am anxious to avoid those ugly accidents caused by runaway 
cars, which have been too numerous just recently. The 
injurious effects of these accidents are far-reaching. The 
travelling public do not readily forget them, and in towns 
fat away from those where the accidents happened the 
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occupants of cars, especially when ascending or descending 
steep grades, are quickly alarmed should the slightest 
irregularity in running manifest itself. 

I have no practical experience of the working on steep 
grades of cars of the Bellamy extended roof type, and it 
would, I think, be interesting to your readers to hear what 
practical managers say as to whether there is greater risk of 
this type of car “getting away on steep grades. Are cars 
of the Bellamy extended-roof type in use at Devonport, 
Chatham, Newcastle, and Huddersfield, where runaway car 
accidents have lately occurred ? 

In my opinion a top-heavy car is more easily lost control 
of than cars of the opposite kind. There is, I believe, 
greater weight of iron in the roof of the Bellamy extended 
type than in those of the old style. They carry more outside 
passengers, and this additonal weight is overhanginy and 
exlending considerably beyond the wheels. Descending a 
steep grade I think the effect of this would be, especially 
when fully loaded outside, to depress the front part of the 
car unduly, almost lifting the hind wheels from the rails, 
thus depriving these wheels of much of the necessary 
frictional power. The track brake, too, would, but in a less 
degree, lose some of its frictional power. Consequently much 
of the means of retarding the car is lost. 

A discussion on this subject should be interesting and 
instructive. 


— Progressive Manager. 
December 15th, 1902. 


LJ 


Charging Cables. 


It is a striking fact that, in many large power schemes 
now put down, the cables are not provided with charging 
apparatus, such as charging transformers, with a water 
resistance across one winding, and the cable in series with 
the other. ; 

This method was used at Deptford and Willesden. Clothier 
says they are necessary in his Paper, “Construction of High 
Tension Switch Gear.” (Inst.E.E., February 18th, 1902.) 

Is it found to be an unnecessary precaution in many 
cases, or is some other and simpler method adopted ? 


Henry N. Northcote. 
Rugby, December 15th, 1902. 


The Indication of Earths in Trolley Standards. 


Under the above heading in your issue of the 28th ult., 
you have the following paragraphs :— 

It is, therefore, with apprehension that we observe 
certain devices being put on the market, which, in operation, 
first of all put a dead short on the line and then cripple the 
particular car on which the fault has occurred." 

* At present we know two of these devices. One consists 


of a fuse which holds a switch-blade in an off position 


till the fuse is melted by the passage of current between the 
trolley standard and earth. When this happens, the switch 
is pulled by a spring into contacts, which are joined 
respectively to the trolley standard and earth. At the same 
time, a bell starts ringing." 

The device here referred to will be recognised as the 
E. P. D. Earth Indicator," of which we are the patentees 
and sole makers. As your expressed “apprehension” is 
likely to do us considerable injury by creating an erroneous 
impression, we rely on your well-known fairness, in asking 
for a little space to correct the error. 

It is true that our apparatus effectually earths the trolley 
standard and thus gives complete protection to the 
passengers, at the same time indicating the fault. But it is 
only in rare cases that it cripples the car, and this rate 
occurrence only applies to one form of the device, and only 
when there is a dead short between standard and cable. In 
both forms tbe indicator acts lorg before the insulation has 


so far broken down as to prevent the running of the car, 


which may be taken to the depót, or even finish the day's 
work, with perfect safety to the passengers, notwithstanding 
the fault. This occurs in actual practice with cars fitted 
with our earth indicators. | 


If, however, an engineer or manager has an insuperable . 


objection to a car being “crippled” even when there is a 


- 


* dead earth," he can adopt the form of the apparatus in 
which the earthing switch can be re-opened by the driver or 
conductor. In this case, when a “short” is indicated, the 
trolley must be separated from the wire, and the passengers 
cleared from the top of the car, before re-opening the 
switch. The trolley may then be placed again in position, 
and the car run to the depót. | 

Lamp indicators have two defects. They do not indicate 
until there is all but a * dead earth,” and they offer no pro- 
tection to the passengers, Further, they do not fulfil the 
requirements of the Board of Trade, referred to at the outset 
of your article. : 

With regard to the second (magnetic) device mentioned 
in your article, it should be noted that this form comes 
within one of our patents. 


Edmondson & Purdom, Ltd., 


WALTER A. PURDOM, 
Managing Director and Secretary. 


Bradford, December 12th, 1902. 


— 


Reflections of an Electrical Engineer. 


I style myself an electrical engineer, and as such I now 
analyse my feelings. I am not yet 25—I feel 50. I. look 
back to the time when I was a bachelor, and to the time 
when the war rage was at its height—how I enlisted, the 
way in which I scrubbed out barrack rooms and stables, the 
perfect shine I obtained on the coat of my horse, and the 
way I sweated! Then I was boxed up for three weeks on a 


transport with men and horses packed like sardines.. I revel 


in the thought of how I lived on two biscuits a day, and how 
good they were ; how day after dey I have tramped over the 
veldt with the smell of dead horses and oxen in my nostrils, 
how my pet horse became old and feeble with work, and how 
I became possessed of another. I look back to the time 
when I fought in well-known battles—battles in which the 
veldt fire piayed havoc with wounded men. I remember the 
times when, on a long march, I have wished myself back in 
the dirty, smoky town, learning to manufacture dynamos 
and motors. Such thoughts were sometimes dispelled by the 
shriek of a shell growing louder and louder, till it would pass 
and burst harmlessly in the distance, and then the thoughts 
of smoky towns would disappear, and dynamos and motors 
would be forgotten, and I would lie down and spend half an 
hour blazing away at a foe who had been doing their best to 
relieve this world of an electrical engineer. 

All such things I remember well, and still better the day 
when as I lay on a kopje, a bullet struck me and I was re- 
turned home with others as no longer of any use, and was 
pensioned for life by a grateful country. 

I look back to all this, but I look even beyond to the 
time when I travelled on the Continent, to the States and 
Canada, and yet further to the day when, raw from a public 
school, I was sent to work in a factory in the North of 
England to learn my present trade. How I loved the flap of 
the belts and the hum of the machinery, and for four short 
years I worked hard and enjoyed ‘myself, fitting, turning, 
tool making, and the like. I remember how I bicycled and 
thought nothing of 60 to 100 miles on a Saturday afternoon. 
I soon became acquainted with most of the roads in the 
North Country, living from Saturday to Sunday at small 
inns, talking to farmers and labourers and enjoying their rural 
conversation and company. 

I say that I now look back to all these things which cer- 
tainly are no more, for when 1 returned from the war I did 
what many another has done, I married. My thoughts now 
return to this day as I join in conversation about curtains, 
carpets and papers, and as I view with complacent interest 
cushions and chairs covered with materials which would, no 


doubt. do credit in their colours to some rajah of the East. 


Every morning I go down to an office where I meet likely 
customers. How they do talk, and after having succeeded 
in not allowing one to get in a word for fully fifteen minutes 
they go away, and one fails to discover what they came for. 
As a rule such persons have bought motors and cannot, or 
will not, pay for them. My work occasionally takes me to 
shipyards, and, as an engineer, I have lighted several boats. 
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E am now, alas, a teetotaller, which I was not in my bachelor 
ys. | 

On my return home at night, I try to slip downstairs to 
the smoking room unobserved, so as to enjoy an hour or so 
experimenting with chemicals, electric motors, and such' 
things. Iam, however, soon recalled to the drawing room, 
where I have to listen with patience to Mr. Strachey's views 
on modern politics, as set forth in the columns of the 
Spectator. | 

Such is my present existence, as compared to my former 
mode of life, and as to which is the ideal, I must beg to be 
excused from expressing an opinion. i 

E. E. 


BUSINESS NOTES. 


Electrical Wares Exported. 
WEEK ENDING Dec. 177f, 1901. | Weux sxpixa Dec. 16TH, 1902. 


Amsterdam .. Value £50 Alexandria .. T „ Value £288 
Bangkok . A Amsterdam .. vi $4 .. ) DE6 
Bombay  .. ee we sw. 481 Auckland .. „ war cee 19 
Buenos Ayres. Teleg. mat. 108 Bangkok .. s Qs * 92 

” Teleph. cable. 75 Bombay ...- is .. 172 
Calcutta T ec .. 195 " Teleg. wire .. . 160 
Cape Town.. T ks .. 540 Boulogne ai - T 16 
Channel Islands .. ae .. 890 Calcutta ee T ee 517 
Christchurch os as - 58 | Cape Town.. " . 274 
Christiania. Teleg. wire .. 50 Colombo es 0 . 71 
Colombo „ uw» >œ. M | Copenhagen. Teleg. cable. 260 
Copenhagen a i . 220 Durban ae ae ee . 960 
Durban ae oe ee ' veo 540 East London ee ee ee 1 584 
Fremantle .. - vx ee 18 Karachi e » 815 
Gibraltar .. «s a ee 12 Madras ee 
Hobart es s4 aa . . 192 Melbourne .. 467 
Hong Kong oe ee . 752 Napier 70 
Madras 23 ee es .. 2,750 Ostend , 87 
Melbourne, Elec. cables T 70 Otago. . 20 
Nagasaki, Teleg. mat... .. 8,000 Perth ae T 1,416 
Otago. * ae oe oe 16,000 0» Teleg. mat. oe ee 62 
Penang we Së T es 20 Port Elizabeth .. 855 is 80 
Port Elizabeth n 21 , Rangoon ee . 96 
Port Said .. oe bs .. 100 Rockhampton : 86 
Progreso  .. es ee .. . 85 | Sydney 22 ee . 85 
Reval.. is is ee .. 860 » Teleg. wire , 27 
St. Petersburg. Teleg. mat. .. 100 Teneriffe .. ux oe . 552 
Shanghai oh bu .. 168 . Tokio. E xi si vs 80 
Sydney S008 05 o. 197 Vers Crunn 4.52 
Syra oe ee oe oe ee 85 Wellington ee 0 0 oe ee 7 
Toronto T T . 188 Yokohama .. ee 
Wellington ee ee ae ee 
Yokohama .. oe - . 176 

Total £26,115 Total  .. 214,882 


Foreign Goods Transhipped, 


Christchurch. Elec. mat. Value £920 Perth. Elec. mat. 
Sydney. Elec goods 


Total.. 


.. Value £456 
@e ee 150 
.. £606 


Crompton & Co., Ltd., v. H. W. Hulkes.—At Chelms- 
ford County Court on December 10th, before Judge Tindal Atkinson, 
Messrs. Crompton & Co., Ltd., electrical engineers, of the Arc Works, 
Chelmsford, sued H. W. Hulkes for £5 19s. 2d , a month's salary in 
lieu of notice. Defendant was engaged as typist and shorthand 
writer at a salary of £1 7s. 6d. per week, and signed an agreement 
to give a month's notice. He, however, left four days after his en- 
gagement in order to take a better situation. In consequence the 
firm’s correspondence was greatly delayed. Judgment was given 
for the plaintiffs for the sum claimed. 


Tramcar Contract.—Messrs. Witting Bros., Electrical 
Engineers and Contractors, Ltd., have recently placed an order for 
50 double-deck car bodies, capable of seating 55 passengers, with 
Messrs. G. F. Milnes & Co., of Hadley, and also for 50 trucks with fixed 
wheel base, with the Brush Electrical Engineering Co., these trucks 
being of their standard type aud furnished with steel-tired wheels. 


Institution of Junior Engineers.—At the meeting on 
December 5th, the paper read was on The Planimeter, Explained 
Simply, without Mathematics,” by kir. W. J. Tennant. On the 
following Wednesday, December 10th, a visit was paid to the works 
of Messrs. Elliott Bros, at Lewisham. The members were shown 
over the works by Mr. W. O. Smith and Mr. G. K. Elphinstone. 


Electrical Exports to South Africa.—The value of 


electrical goods exported to South Africa from the United Kingdom 
from October lst to November 18tb, says the British and South African 
Export Gazette, was £20,886, against £9,383 for the correspond- 
ing period of 1901. In addition telegraphic and telephonic material 
valued at £22,103 was also shipped, against £3,496 year. The 
value of foreign goods transhipped was £4,030, compared with £70 
in the preceding period. Last month electrical cranes to the value 
of £10,400 were shipped to South Africa. 


Portuguese Electrical Tariff.—The Board of Trade 
Journal says‘that a Royal Decree, dated thei20th ult., raised a new 
heading in the Customs tariff for “.vehicles (American system) 
for electric traction, incomplete (without; the) body)" and sub- 
jecting such vehicles to import duty at the rate of 100,000 reis 
each. 


M 


Roof Coverings for Double-Decker Cars. — The 
Huddersfield Corporation have had under consideration for a con- 
siderable time the question of the advisability of covering in 
the tops of their cars, and after going fully into the matter, they 
decided to have a sample covering fixed. The Committee examined 
numerous types and placed an order with Mesars. G. C. Milnes, 
Voss & Co., of Cleveland Street, Birkenhead, for one of cheir 
Magrini patent collapsible coverings, for which they hold the sole 
right of manufacturing, and this has now been brought into service. 
The advantage of the covering is that the sides are easily lowered 
down by the conductor and driver together. It was originally 
intended to fix a canvas top and ends, but it was considered better in 
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COVERED CAR AT HUDDERSFIELD. 


such an exposed townas Huddersfield to have boarded ends and roof. 
Each side has three windows to harmonise with the body of the car, 
and the ends are also to have a hinged window, and a swing door is 
fixed at the top of each stairway. The inside height is not as gt 

as many will desire, but is governed by several low bridges in the 
town. The sides will be easily hoisted up by means of a rod 
running the full length of the car with a ratchet and rack worked 
by a removable handle, so that only the conductor can operateeame. 
The weight does not exceed 10 cwt., and it cau be fixed to existing 
cars without any attention to or removal.of top geats, trolley 
standard, &c. The, covering having met with the approval of the 
dep = Committee have now placed an order for 16‘more cars to 
be fitted. 


B.T.H. Works.—The Coventry Engineering Society on 
Monday visited the works of the British Thomson-Houston Co., 
Ltd., at Rugby. The visitors were received by Mr. C. W. Phipps 


(works manager), Mr. Innes (assistant works manager), and other 
officials. 


German Electrical Contractors’ Association.—Àn 
Association of German Electrical Installing Firms has lately been 
formed at Frankfort-on-Main, with a view to fully represent the 
interests of German installers of heavy current plant. Nearly all 
the firms concerned have adhered to the association, which 18 
greatly assisted by the Imperial and local Governments, A 
special commission bas been entrusted with making suggestions 
as to a forthcoming reform of the German trade-marks system. 


Catalogues and Price Lists.,—E.zcrromorors, L. D. 
of Openshaw, have sent us a copy of their December price list of 
electric motors for continuous currents. Specification details are 
given, and prices, capacities, voltages, &c., are well arranged in 
tabulated form. The illustrations are amall and neat, and the 
general style and arrangement are very satisfactory. 

The DABMBYER ELEOTrRICAL, Co., of New Oxford Street, W. O., 
have published an illustrated pamphlet, giving a full description, 
accompanied with a number of diagrams, of a method of measuring 
current, voltage, and energy in high-pressure installations. The 
arrangement is devised so that all measuring instruments, such 88 
voltmeters, ammeter, wattmeter, and electricity meter, as well a8 
phase lamps, are connected up to a low-pressure circuit, and are not 
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connected in any way with the high-pressure of the 
machines; they can therefore be touched without danger. 
The Wiesloch electricity works was the first station so fitted 
up by Messrs. Lahmeyer; it generates a 10,000-volt single-phase 
alternating current. The Lahmeyer Co. will send a copy of 
this pampblet to any electrical engineer interested in the matter on 
application. si 

A well-bound collection of artistic designs of electric light fittings 
has been sent to us by the ELECTRICAL FIrTr MOS Co., of 38, Conduit 
Street, New Bond Street, W. Specimens of all these designs, and 
many others, can be seen in the showrooms, and a larger book is 
stated to be in preparation. French fittings have a room devoted 
to them exclusively at Conduit Street. The present catalogue is 
excellently arranged, a liberal allowance of being given to 
each fitting, so that a correct idea of the general effect of the design 
may be obtained independently of others. High-class printing and 
& thick enamelled paper set the illustrations off to advantage. 
Standards, fancy brackets, electroliers, and so forth, are catalogued 
in polished brass and oxidised copper and silver; also in polished 
steel and copper enriched with translucent enamel. Electrical oon- 
tractors and others interested in the sale of electric fittings of a 
high class for public and private buildings, will no doubt be anxious 
to secure a copy of this volume. 

It there are among our readers any who take an interest in 
farming and stock-keeping, either asa hobby or as a business specu- 
lation —and we have no doubt that there are—they will find a fund 
of useful facts and figures in the Agricultural Annual and Mark 
Lane Express Almanack for 1903. It is published at 1, Essex 
Street, Strand (6d.). 

The N.S. ELECTRIC SrogAdE Co., Lro., of 30, Stockwell Street, 
Greenwich, S.E., has sent out a price sheet of its batteries for 
lighting and tramway station use, also electrolytic service. 

A tabulated price list of insulated electric wires and cables has 
9 issued by Mr. B. G. Hops, of St. Luke 's Street Works, 

y. 

The LrvkRPOOL ErnECTBIC C ABT Co., of Vauxhall Road, Liver- 

pool, bas sent us one of its calendars for 1903. 


Returned from the War.—Last Saturday evening the 
reservists and volunteers in the employ of Callender's Cable and 
Construction Co., who have now all returned from the war, were 
entertained to dinner by the directors, and afterwards there was a 
gathering of the whole working staff of the company at the Christ 
Church Schools, Erith. The returned men were accorded a warm re- 
ception, and Mr. T. O. Callender was the subject of a most enthusiastic 
ovation. An excellent musical entertainment was provided, and 
presentations were made of a tantalus to Mr. Wood Jiggens, the 
secretary of the war fund, and a set of carvers to Mr. Kennard, who 
acted as treasurer. The number of men who left the Erith Works 
for the country’s service was 47, 39 being reservists (27 married and 
12 single), and eight volunteers (single men). Fourteen men from 
their outside works also did service. In regard to the fund the 
large sum of £2,046 was collected for the purpose of main- 
taining the wives and dependents. Of this amount the 
company themselves provided £1,446, and the men at the Erith 
Works alone £590. In addition there were considerable sums 
provided by men engaged in different towns on outside con- 
tracts. The company very ‘generously subscribed half-pay for 
all married reservists called out. Voluntary contributions 
were collected weekly from the employés and were used to 
supplement this amount, and where there were children in the 
family an allowance of 1s. for each child was made. These volun 
tary contributions were also used for insuring the lives of the married 
reservists who went to the front. Weekly gratuities were also 
given to three other families where the single man had been the 
chief support of the family and widowed mother before being called 
out. Inall, 83 persons had been maintained. | 


Books Received. — Tramway Book-Keeping and 
Accounts,” by D. McColl. London: Gee & Co. 1902. 10s. 6d. 

“ Physico-Chemical Tables; Vol. I. Chemical Engineering and 
Physical Chemistry,” by John Castell Evans. London: Chas. 
Griffin & Co., Ltd. 1902. 24s. net. 

Annuaire pour l'an 1903.” Paris: Gauthier-Villars, 1902. 
1 fr. 50c. 

" Fire Tests with Automatic Fire Alarms.” No. 66. London: 
The British Fire Prevention Committee. 2s. 6d. net. i 


Trade Announcements. —Messrs. Thomas Kesnor and 
Co. have sent us a pamphlet relating to their business. They have 
established works at Armadale Road, Fulham, S.W., where, as elec- 
trical, mechanical and experimental engineers, they receive ideas 
“in the rough,“ so to speak, and then construct working modele, so 
that it may be demonstrated up to a point whether the ideas are, or 
are not, worth following up. Mr. H. J. Norballe, A. L. E. E., the 
firm's manager, bas bad considerable experierce of this kind in 
Continental and American workshops. The Fulham works are 
equipped with a dynamo, battery, and various machines and instru- 
ments for testing purposes, and the manufacture of switches and 
switchboards, arc lamps, &c., is also carried on there. 

The offices of the Typewriting Telegraph Corporation have been 
removed to 92, Queen Victoria Street, E.C. 

Messrs. Doherty & Donat have removed to more commodious 
offices at Economic Buildings, Spring Gardens, Manchester. : 


Fire.—Tbe electrical department of Messrs. J. Defries 
and Sons, in Houndsditch, was severely damaged by fire last Satur- 
day morning. 


Bankruptcy Proceedings.—A meeting of the creditors 
of Thomas Edward Morgan, electrical engineer, 967, Ecclesall 
Road, Sheffield, was held at the offices of the Official Receiver of 
that city on 9th inst. Mr. A. Muir Wilson represented the debtor. 
The Official Receiver stated that the debtor owed to unsecured 
creditors £127 12s, 5d., and to creditors partly secured £84 6s., less 
estimated value of security £20. There were no assets except a 
book debt, which iwas bad. The debtor commenced business in 
October, 1899, with Mr. David Mundéy, trading as Morgan, 
Mundey & Co., electrical engineers, Eldon Street. In March, 1901, 
the business was transferred to College Street, Rotherham, but in 
the following month Mundey withdrew from the firm. Debtor con- 
tinued until July, when he turned it into a limited liability com- 
pany. He received 800 £1 shares as purchase money, and continued 
to be employed as manager until it went into liquidation in May 
last. The 800 shares were deposited as security, and in con- 
sequence of theliquidation they were only estimated to be worth 
£20. The other liabilities were in respect to debts primarily due 
by the company, but for which Morgan made himself personally 
responsible. The furniture was claimed by the father-in-law. The 
matter was left in the hands of the Officia] Receiver. 


Liquidation.—Creditors of the Isle of Man Tramways 
and Electric Power Co. must send particulars of their debts, &c., to 
Mr. W. H. Walker, 50, Athol Street, Douglas, liquidator, by 
December 31st. 


For Sale. — The Dublin Corporation has for sale 
five a.c. steam dynamos of 50, 150 and 200 £w., three sets Brosh” 
arc lighting steam dynamos, and water-tube and Lancashire 
boilers, being the equipment of the old electricity station. See our 
advertisement pages for particulars. 


Trafford Park Reereations.— The second annual 
meeting between football teams from Glover’s and Royce's took place 
on Saturday last at Trafford Park, where the cable-makers won 
easily by 3 goals to love. After tea a ping-pong match took place 
between selected members of the teams, when the dynamo builders 
took their revenge by 3 sets to 2. 


Imports of Foreign Electrical Plant.—Rather a 
larger quantity than usual of foreign electrical plant and apparatus 
was imported into this country during Jast month, the returns show- 
ing a total of £58,212, as compared with £51,139 in October last and 
£58,029 in November, 1901. So far as the year has gone, however, 
there has been a big falling off in these imports. The total 
for the 11 months, ending with November last, amounted to only 
£623,606, as compared with £794,810 in the corresponding period of 
last year, and £1,118,760 in the first 11 months of 1900. 


ELECTRIC LIGHT AND POWER NOTES. 


Arbroath.—The T.C. has had under consideration a 
letter from the B. of T. on the subject of the Electric Lighting 
Order. Communications were also laid before the Council from 
companies offering to undertake the construction of the works. The 
town having been obliged to take up the question of a water supply 
for the burgh, the Council deems it inadvisable to carry out the 
Electric Lighting Order in the meantime, but desires that the 
Board will allow it to remain in force until the water supply has 
been dealt with. ~ l 


Barnstaple.— Trials with the E.L. plant have proved 
satisfactory, but the T.C., after consultation with the engineer, Mr. 
W. H. Trentham, has decided not to commence the supply until 
after Christmas. i 

The T.C. has decided to purchase the Town Mills and the water 
rights pertaining thereto for £900, for the purpose of securing a 
water supply to theelectricity works. 


Bolton.—At the Corporation electricity station on 
4th inst., the new generating plant was set in operation. Both Mr. 
A. Ellis, formerly borough electrical engineer, and Mr. A. A. Day, 
the present occupier of that post, took part in the proceedings. The 
new plant consists of two 1,500-H.P. engines by Messrs. Musgrave 
and Sons, direct-coupled to dynamos by the English Electric Manu- 
facturing Co., of Preston, and it was the first of these that was 
started. They are of the vertical cross-compound condensing type, 
and run at a speed of 100 revolutions per minute. The number of 
units sold last year was 3,120,709. The gross profits amounted to 
£17,319, and after paying interest and depreciation, left a surplus 
of £4,751, £3,850 of which was paid in aid of rates. 


Brazil.—The Handels Museum of Vienna states that 
the Brazilian Government having recently ordered that all steamers 
navigating on the Amazon must, in future, in order to obviate 
collisions, be provided with electric light projectors, a fairly large 
call for these apparatus may be expected. The regulation will 
apply to about 500 steamers, and the apparatus in question must be 
of from 2 to 5 gw. 


Brighton.—The Portslade, Southwick and Shoreham 
U.D.Cs. are considering the advisability of jointly opposing the 
Brighton Corporation Bill, in which powers are being sought to 
supply in their districts, the object being to try to enforce a clause 


specifying that the price charged shall] not exceed that charged in 
Brighton. ene 
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Buenos Ayres.—The following extract shows what some 
supply companies have to put up with :—“ One of the electric light 
companies in Buenos Ayres, wild horses shall not make us reveal 
its name, which considers itaelf to be the most up-to-date in Buenos 
Ayres, has just been had, as if it were a child of tender years. The 
facts of the case are as follows:—A new shop was opened in the 
city, and a very large installation was put in. The proprietor, 
having no faith in meters, arranged with the company that he 
should pay a fixed sum a month for his light, it being agreed that 
the light should be tarned out every night at eleven. The manage- 
ment, with a good client in its mind's eye, the installation being 
about 250 lights, made its calculations on the ordinary lighting 
hours. No mention was made in the contract about the hour at 
which lights were to be switched on, so the owner turns on about 
8 a.m., and keeps them going full blast until 11 p.m. The company 
is now seeking for a loophole of escape, but we frankly confess that 
we hope it won't find it. The company in question has made itself 
most objectionable to all who have bad dealings with it, on account 
of the overbearing manner of its employés, from the chief down- 
wards, and those in the know are chuckling over its discomfiture.” 
—AReview of the River Plate. 


Canada.— In his annual report on the use of electricity 
for lighting purposes in Canada, Mr. George Johnson, the Dominion 
statistician, says the number of electric lamps (counting an arc 
lamp as equivalent to 10 incandescents) is now 1,123,896, as com- 
pared with 943,676 in 1901 and 565,505 in 1898. In other respects 
the “ electrification " of Canadian cities and towns is proceedirg 
even more rapidly. 


Carmarthenshire.— The county scheme promoted by 
the Carmarthenshire Electric Power Co. is entirely removed from 
tbe local undertaking. Llanelly has certain rights with regard to 
electric lighting and power under the provisional light railway 
order, but the promoters of the Bill for the county do not seek to 
interfere with the existing rights of the town. A conference of 
electric and local authorities is suggested. 


Colwyn Bay.—The Council has decided to apply for 
sanction to borrow a sum of £2,680 for the extension of the elec- 
tricity worka. 


Coventry.—The National Electric Wiring Co. has 
written terminating its agreement with the Corporation for free 
wiring at the expiration of six months. 


Cowpen.—The Northern Counties Electricity Supply 
Co. recently informed the U.D.C. that, owing to the water-logged 
condition of some of the streets in Waterloo, they had been com- 
pelled to disconnect several consumers. As their statutory obliga- 
tions could not be fulfilled if the streets were permitted to remain in 
their present state, they asked the Council what it intended to do 
in the matter. The Council has decided to take no action. 


Croydon.—On Thursday Mr. W. A. Ducat, L.G.B. 


inspector, held an inquiry into an application of the Corporation for 
sanction to a loan of £45,000 for purposes of electric lighting. Mr. 
Scott, borough electrical engineer, explained the use that was to be 
made of the money, as follows: Two water-tube boilers, £3,500 ; 
mechanical stokers, £850 ; buildings, fouudations, &c., £650 ; engine 
and dynamo, 600-kw. set, £7,000; pipework, foundations, switch- 
board, cables, &c., £1,000; condensing plant, cooling and storage 


pond, air-pumps and pipework, £1,200; surface condenser and 


circulating pumps, £5,181; buildings, &c., £1,200; water-purifying 
plant, £440; direct current mains and extensions, £3,810; additional 
consumers (say at £10 per consumer), £8,000; sundry extensions. 
transformers, &c., £8,000. To the estimate for plant and mains is 
added 10 per cent. for contingencies. The electrical engineer said 
that this new expenditure was rendered absolutely necessary by the 
great iacrease in the demand for electric light in the borough. The 
2 ear was unopposed. 


r. J. Gray Scott, borough electrical engineer, read a paper at 


the Croydon Central Library on Thursday last week on “ Elec- 
tricity.” 


Davos. — A Continental correspondent says :—“ The 
town of Davos, Switzerland, will be the first in Europe to 
employ electricity, not alone for lighting, but for heating 
hotels and houses and for all industrial and domestic uses. 
Before the end of the year, all combustibles will, in all large 
establishments, have given place to electricity, which will, in the 
near future, be the sole artificial medium of light, heat and energy. 
Two important mountain water-falls have been used by the 
engineers, and at plant of a total power of 5,000 to 
6,000 H.. has been installed. Already a large number of hotels 
and private villas have adopted electric heating, by means of 
radiators, and electric cooking utensils are in use in many kitchens. 
The principal bakery in the town bakes its bread by means of an 
electric oven, and the laundresses do their work with the aid of an 
electric iron." 


Devonport.—The T.C. intends to apply for power to 
borrow £30,000 for the purposes of the electric light undertaking. 
The total amount of money borrowed on the works is £79,000, and 
that sum has already been exceeded to the extent of over £6,000. 


Dorchester.—The T.C., whose prov. order expires on 
July 6th next, has obtained information from a number of towns 
respecting electric light undertakings, municipal and otherwise, and 
has requested the consulting engineers, Mesers. Enright & Co., to 


advise the E.L. Committee further on the subject. 


Egremont.—A L.G.B. inquiry has been held into the 
RED Aon of the D.C. for leave to borrow £52,353 for electric 
lighting and traction. 


Frodingham.—The ratepayers, by a unanimous vote, 
have approved of the action of the U.D.C. in deciding to apply for 
a prov. order under the Electgic Lighting Acts. 


Galashiels.—The T.C. has resolved to remit to a com- 
mittee to consider and report upon the introduction of electric 
lighting into the burgh under the prov. order, and to ascertain 
whether it would be best for the Corporation to carry out the work, 
or to have a private company to carry it through. 


Gillingham.—The D.C. (Chatham) has passed resolu. 
tions for the borrowing of £26,659 for the purchase of part of the 
undertaking of the Chatham Electric Lighting Co., situated at 
New Brompton. The Council will now take over these works, aud 
carry them on for the benefit of the public. 


Hove.—On the application of the Hove Electric Light- 
ing Co., the B. of T. will hold an iuquiry on December 20th respect- 
ing the company's request for permission to compulsorily raise the 
pressure of supply from 110 volts to 220 volte in the centre of the 
town. The outlying districts have been supplied at 220 volts for 
some time, but many of the low pressure consumers have raised 
objections to baving their supply pressure raised, hence the inquiry. 
The buildings for the company's new generating station in Aldring- 
ton are now approachiag completion, and some of the new plant 
should soon be delivered. 


Kent.—The Kent Electrical Power Syndicate has been 
asked by Faversham T.C., which recently obtained a prov. order, for 
terms for the supply of electricity to the town. In consequence 
of this the company bas approached the Milton U.D.C. with the 
object of supplying Faversham, Milton and Sittingbourne. It 
is pointed out that if the three towns amalgamated on the question, 
energy could be supplied at a cheap rate, owing to the size of the 
district. 


Kilmarnock.—The T.C. has agreed to appoint Prof. 
Kennedy as engineer for the proposed electric lighting apnd traction 
scheme. The traction is to be confined to a line with loops from 
Beausburn to the burgh boundary at Riccarton. A provisional 
order for lighting has already been obtained, and an order for trac- 
tion will be applied for in April. 


Kimberley (S. A.).— The T.C. not being satisfied with 
the terms of the De Beers Co. for supplying energy for extending 
the lighting of the town, has decided to carry out an extension of ita 
own plant, for which an expenditure of £10,000 has been sanctioned. 
— b. and S.A. Export (/azette. 


Leek.—The R. of T. has informed the U.D.C. that, 
under the circumstances, the Board will defer consideration of the 
question of revoking the Council's prov. order for a year. 


Leigh.—1n respect to the proposed electric lighting 
scheme, the U.D.C. bas resolved that a committee meet a Committec 
of the Southend Corporation to discuss a joint scheme. 


Lodore Falls.—The new owner of Lodore Hotel and 
Falls has completed arrangements to utilise the famous falls to 
supply electricity for lighting the hotel and for other purposes. 
Tbe work has been planned in such a way as to entirely avoid any 
interference with the picturesqueness of Lodore and its sur- 
roundings. i 


London.—CaxsEnwELL.—The Finance Committee of 
the M.B.C. has reported having had under consideration an appli- 
cation of tbe London Electric Supply Corporation to the B. of T. 
for an extension of its area of supply to the entire borough. The 
borough is at present supplied over nearly its entire area by the 
County of London and Brash Provincial Electric Lighting Co, Ltd., 
and in a small portion by the Crystal Palace and District Electric 
Lighting Co, Ltd. The London Electric Supply Corporation has 
powers to supply, and is supplying that portion of the borough 
north of the London, Brighton and South Coast Railway line. Last 
yearthe Borough Council applied to the B, of T. for a prov. order 
sanctioning the purchase of the London Electric Supply Corpora- 
tion's order, but owing to conditions imposed by the Board to the 
effect that the Brush Co.’s undertaking would also have to be 
purchased, it was not deemed advisable to proceed with the order. 
The Committee considered the London Electric Supply Corpora- 
tion's application was one tbat should be supported inthe interests 
of the borough and recommended asoardingly: 

Mr. Lane Mitchell, chairman of the Committee, explained that 
the Supply Corporation was practically acting on behalf of the 
Borough Council. If the Council did not support the application, 
it would be withdrawn. ; 

The Town Clerk reply ing to questions said, supporting the sppli- 
cation would not bind the Council to buy out the Corporation. 
There was no obligation expressed or understood to purchase the 
undertaking beyond the fact that last year the Council entered into 
negotiations which were not proceeded with, owing to the action of 
the B. of T. It would be useless for the Council to apply for an 
order for itself, as two orders had already been granted. 

A proposal to refer the matter back having been negatived, the 
Committee’s recommendation to support the application of the 
London Electric Supply Corporation was agred to. 

_Barrerska.—The Borough Council has decided to extend the 
distributiog mains and arc light mains at an estimated cost of 
£900. It was further resolved to apply to the L. O. C. for a loin of 
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£523 for wiring and fitting up with electric light the Borough 


Council's stores and workshops. 

ErzPNEY.—The M. B. C. has discussed and adjourned a recom- 
mendation of the E.L. Committee that Upper East Smithfield be 
lighted with arc lamps at an estimated cost of £750. 

WoorwicH.—The T.C. has decided to inform the County Council 
that it is strongly in favour of the renewal of the application to 
Parliament for powers to enable Metropolitan Councils to wire and 
fit consumers’ premises for electric light, and obtain loans for that 


purpose. 
Ludlow.—The T.C. on December 10th discussed a 


poe to transfer its prov. order to Mr. John Parker, of Hereford, . 
or £225, 


the Councilto pay Mr. Parker £75 for services rendered 
as engineer of the E.L. seheme, and have the option of purchase 
at the end of 10 years. The question was adjourned until January. 


Midland Junction (W. Australia).—The T.C. recently 
inaugurated an installation for the supply of electricity for publio 
and private lighting. The plant consists of a Sturtevant steam 
dynamo of 50 Kw. output, which was to have been supplied with 
steam by two Paxman “Economic” boilers, but these, unfor- 
tunately, were lost in the wreck of the Deptford. Two more are being 
sent out to replace them, and in the meantime a portable boiler is 
in use. There is a Crompton balancer in the station, the three-wire 
system at 220—220 volts being employed, and the public lighting is 
effected by means of nine Crompton arc lamps and 42 glow lamps. 
The contractors for the work were Messrs. Splatt, Wall & Co., of 
Perth, W.A. 


Nairn.—Messrs. Crompton & Co. have offered to take 
over the burgh’s E.L. prov. order on certain terms, the principal of 
which were payment of £150 to cover the expenses of procuring 
the order, and an annual payment of £30 for the first five'years, and 
£50 annually thereafter. 


Newport (Mon.).— Mr. H. F. Parshall, consulting electrical 
engineer to the Corporation, bas reported specially upon a certificate 
issued by him, in favour of the Callendar Cable and Construction Co. 
The report states that the firm having completed their contract for 
cableways, the total expenditure incurred was £4,236 17s. 4d. The 
amount of the contract was £3,514 19s. 6d., being a net figure based 
upon 2 ft. of cover from the surface of the roadway to the top of 
the concrete surrounding ducts, and not containing any fixed sum 
for contingencies; this being impracticable in work of this class. 
Of the amount of the difference of £721 17s. 10d., the sum of 
£561 1s. 9d. was incurred in laying the cableways along the ap- 
proaches to Newport Bridge, where it was found that, owing to the 
layers of. water and gas pipes underneath the roadway of this por- 
tion of the route, it was necessary to lay tbe cableways from 12 ft. 
to 18 ft. below the surface of the roadway. There were two ways of 
doing this, either to dig & trench to the depth mentioned; or to 
drive a heading, lay the pipes, and fill up the heading again with 
concrete. After consulting with the borough engineer, the latter 
method was adopted in order to avoid interference with the traffic 
over the bridge. The estimated cost of open-trenching was £400, so 
that an expenditure of £160 had been incurred, in order that no 
restriction might be placed upon the traffic at its most congested 
point in Newport. Tue extras on the remainder of the route were 
£247, being under 7 per cent of the contract sum, the usual allow- 
ance for contingencies being 10 per cent. Upon this explanation 
by Mr. Parshall, the committee has resolved to pay the account. 
The Corporation has undertaken to supply energy for motors to 
Messrs. J. J. Cordes & Co., proprietors of the Dos Nail factory, for 
use day and night, at 1d. per unit net, with a proviso that the 
minimum consumption is to be 100,000 units per annum. 


Niagara.— The Montreal Star gives the following 
particulars of a test unique in the world’s history :— Ever since power 
house No. 2 of the Niagara Falls Power Co. was commenced, the 
question as to the effect of passing 100,000 H.P. through the main 
tunnel has been the subject of diecussion and computation. Now 
that units 11, 12 and 13 of 5,000 H.P. each have been completed in 
power house No. 2, and units 14, 15 and 16 have been so far com- 
pleted that water could be passed through the wheel cases without 


the wheels, it was decided to make a practical test of passing the . 


full quantity of water to be used in power house No. 2 through the 
tunnel, in addition to the full operation of power house No. 1, and 
of the paper mill This was done Nov. 19th, commencing about 
10 o'clock, and closing at 5.16 p.m., during which time a variety of 
hydraulic experiments were conducted to the end above referred to. 
At one time the paper mill, using 8,000 K P., was, by the kindness 
of the company, shut down completely, so that the effect of this 
additional power could be observed. The resulte of the tests are 
said to have been entirely satisfactory, the tunnel discharging all 
the water used in a development of 100,000 H.. The effect upon 
the lower river by the doubling of the discharge through tbe tuunel 
was noted. The increased current impinged with considerable force 
upon the Canadian side, dividing the foam carried by the surface 
current, so that part of it passed up stream and part down. It is 
believed that tbis will aid rather than deter the formation of ice 
bridges by keeping the floating ice well up stream. 


North Wales,—Messrs. Rowcliffe & Co., Manchester, 
have written to the Flintshire County Council stating tbat a syndicate 
intends to apply for powers to erect electricity generating statione, 
and to lay mains for the supply of electricity and power-gas 
throughout a district comprising 2,000 square miles, including the 
Borough of Flint, the Urban Districts of Buckley, Cimmod's Quay, 
Mold and Holywell, and the Rural Districts of Holywell and 
Hawarden. 


Norway. We learn from Elektrot. Tidsskrift, Christiania, 
that the “ Norsk Elektrisk Aktiebolag has been entrusted with the 
installation of a large plant for the transmission of power from Even- 
stad Falls to Arendal and Grimstad, Norway. At the Evenstad Falle, 
which, when fully utilised, will yield about 8,000 H.P., two 1,250-H.P. 
tarbines are installed for a beginning, each running at 125 revs. per 
minute, and there are two three-phase generators of 1,000 KW., each. 
directly coupled to them, serving at the same time as fly-wheels to 
the turbines, each of which has a weight of about 40,000 kg., the 
rotating magnetic field alone weighing half, and the diameter being 
5m. From the generators the current is led to six 340-Kw. single- 
phase transformers, converting the pressure to the value of 17,000 
volta required for the tranamission. The total length of the trans- 
mission line is somewhat more than 30 km., the distance of Arendal 
being about 10 km. and that from Arendal to Grimstad about 
20 km. Between Arendal and Grimstad there is a populous industrial 
district, and it is intended to provide this with electric light 
and power. At the various distributing stations the high-pressure. 
current is first converted to 2,000 volts, this pressure being used with 
all large motors. For lighting purposes, and for use with smaller 
motors, this is subsequently converted to 220 volts. The turbines: 
zi i by the Drammen Iron Foundry and Engineering: 

orks. 


Oldham. — The E. C. has reduced the price of energy to 
private consumers from 2d. to 14d. per unit consumed after the first 
two hours. On the old system a 10-hour-a-day consumer paid 
2:4d. per unit, but now it will be 2d. per unit. The reduction has 
been made to encourage long-hour consumers. There was also a 
sliding scale from 4d. per unit to 2d.; this has been revised, and 
consumers on this scale will be charged 13d. per unit for all units 
consumed over 5,000. A reduction of jid. (from 1#d. to 14d.) has 
been made for traction. 


Queenborough.—The Kent County Electrical Power 
Distribution Co. has offered to supply electricity on the following 
terms: Private consumers’ maximum price, 7d. per unit with a 
sliding scale to 24d.; public Jamps, 70s. each per annum for all- 
mght lamps, and 50s. if extinguished at midnight ; arc lamps £15 
perannum up to midnight, and £25 if burning all night. 


Salisbury (Rhodesia).—A scheme is on foot for light- 
ing the town by electricity. According to the plans drawn up by 
Mr. C. Lindesay, the town engineer, the estimated cost will be 
about £50,000 —B. and S.A. Err port Gaactte, 


South Wales Mines,—Some time ago the United 
National Colliery Co. placed an order with Mesers. Bruce Peebles 
and Co., of Edinburgh, for electrical hauling and pumping plant, 
the power for which will be taken from the South Wales Electrical 
Power Distribution Co. The first instalment of plant consisted of a 
100 E. . three-phase motor and pump, and a 150-H.P. three-phase 
hauling gear. Since placing the order for this plant the colliery 
company has become so firmly impressed with tha economy, safety, 
and inconvenience of electricity that it has now placed an order 
for an additional 535 m.r. The new plant consists of two 150-H. p. 
three-phase hauling gears, each capable of taking 20 loaded trams a 
distance of 2,000 yds, at a speed of 10 miles per hour. Four three- 

hase motors and pumps—two of 50, one of 25, and one of 10-H. p. 

y June of next year the colliery will be equipped with 800-KH. P. 
of three-phase electrical plant. The South Wales Electrical Power 
Distribution Co. is building a sub-station at Wattstown, wherein 
will be placed the transforming apparatus in which the 11,000-volt 
current will be brought down to the 500-volt current that will be taken 
down the pit. From the Pontypridd generating station the power 
company will also supply the New Windsor Colliory Co.'s pit at 
Aber with energy for underground pumping and for a variety of 
other purposes on the surface. Underground there will be a 
100-H.P. three-phase motor and pump, and on the surface, for a start 
some half-dozen or so three-phase motors driving mortar mixers, 
saw benches and other machines, 


Southampton.—The L.G.B. has sanctioned the bor- 
rowing by the Council of the sums of £3,082 and £4,315 for the 
purposes of the new electricity generating station on the Western 
Shore and for laying the new cable. 


Stonehaven.—The T.C. has received an offer from Mr. 
J. G. Warden-Stevens, London, to come to Stonehaven and go into 


_the matter of electric lighting for 15 guineas. 


Stoke-on-Trent.— Mr. G. R. Peers, of Manchester, on 
December 11th, submitted to the R.D.C. a scheme for the electric 
lighting of Bucknall by means of 48 60-c.P. incandescent lamps of 
the latest type, and assuming that the steam from the sewage works 
boilers was utilised, the plant, &c., would cost £1,750, and cables 
£1,449. This would light tbe street lamps and 800 other lamps, 
He estimated the annual expenditure at £425, and the revenue at 
£501. It was decided to ask the L.G.B. to eanction the use of the 
sewage works for the E.L. station. 


Sunderland.—At a special meeting of the Electricity 
Committee of the Sunderland Council on the 10th inst., a letter was 
read from the Durham County Electrical Distribution Co., offering 
to supply electricity in bulk, the company to make what use they 
could of the two Corporation stations, and deriving the rest of the 
power from their station on the Tyne, and it was suggested that the 
company could supply electricity at least 20 per cent. cheaper than : 
the Vorporation. It is understood the proposal was that the Corpora- 
tion would continue to supply lighting customers and the tramways, 
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while the company would supply the power consumers, such as ship- 
yards and engine works. Le Snell, the borough electrician, ex- 
reseed the view that the Corporation would have all the cost of 
istribution to bear, and that the electricity would be delivered by the 
company on the three-phase high-pressure system, and would have 
to be transformed to low pressure, which would entail a loss. . ... 
After long discussion the matter was adjourned, and Mr. Snell was 
asked to report at the next meeting. | 
. Col. A. J. Hepper held an inquiry at Sunderland on the 11th inst. 
into the application by the Corporation for sanction to borrow 
£74,000 for electrical extensions in the borough. The town clerk 
said that since 1894, when the undertaking had been started, it had 
gradually increased. They had had sanctions to borrow £216,635, 
and of this they bad spent £197,282 on works and mains; the 
income had increased from £2,000 to £26,378 in the seventh year; 
and while they had paid off £13,613 for sinking fund, and £13,507 
as interest, there had been a net profit of £1,346, which had been 
placed to the credit of the reserve fund. No profits had been 
devoted to the reduction of the rates. The money applied for was 
for the extensions needed for the ordinary increase of demand, 
except about £6,000,. which was for the purpose of generating 
energy for motor purposes. They were about to build sub-stations 
and transmit high-pressure current generated by three-phase alter- 
nators to sub-stations, whence it would be distributed at the ordi- 
nary low pressure. Mr. Snell, the borough electrical engineer, sub- 
mitted a statement as to the growth of the undertaking. One table 
of this shows the growth from March 31st, 1896, to the present time, 
when there were 721 consumers, 67,748 8-c P. lamps connected, the 
maximum load being 1,640 xw., the units sold being 2,375,557, and 
the load factor 16 per cent. Other formal evidence was given, and 
the inquiry concluded. The Corporation has accepted the report of 
the E.L. Committee that electricity on the slot-meter system be 
supplied for lighting the new workmen’s dwellings. 


Swindon.—The T.C. has fixed the following scale of 
charges for electrical energy: — For lighting, 5d. per unit, or 2d. 

unit for all current consumed, plus a capital charge at the rate 
of £7 10s. per kw. of maximum demand per annum; for motive 
purposes, 23d. per unit. 


Swinton and Pendlebury.— Salford Corporation has 
informed the U.D.C. that the clause in its Bill giving it power to 
take over tke Swinton and Pendlebury E.L. order will be deleted, 
a8 requested. 

Negotiations are in progress with the Lancashire Electric Power 
Supply Co. for a supply of electricity to the district. 


Thames Ditton.—The U.D.C. has appointed a com- 
mittee to consider the advisability of applying for a prov. order for 
electric lighting. 


Tipton.—A dispute has arisen between the U. D. C. and 
the Midland Electric Corporation for Power Distribution respecting 
the supply of electricity to private consumers. It appears that 
some time ago an agreement was entered into between the Council 
and the corporation, by which the latter undertook to supply the 
former with energy in bulk at a stipulated price, and the Council 
considered that they were free to supply customers, out of which 
transaction it was proposed to make a profit. The corporation, 
however, have put an entirely different construction on the agree- 
ment, which they contend has only reference to supplying the 
Council with energy for their own use, and as they hold a Bill em. 
powering them to svpply private consumers, they decline to allow 
the point to go to arbitration, although it is understood that they 
are prepared for the question of the price to be charged per unit to 
be decided by a B. of T. arbitrator in the event of any dispute. 


Tunbridge Wells,—On Wednesday evening last week 
the annual official visit of the Corporation and representative bodies 
of the borough to the electricity works took place. Alderman Elvy 
Robb, chairman of the E.L. Committee, assisted by Mr. Horace 
Boot, the borough electrical engineer, received tho guests at the 
works, There was much to see at the works illustrative of the pro- 
gress made in electrical machinery, and many interesting experi- 
ments were made by Mr. Boot. In a souvenir presented to each 

est during the evening, it was explained that the electric system 
in the Tunbridge Wells district covers 4,000 acres, with 66 miles of 
cable, supplying 55,000 8 c P. lamps. Up to date the capital expen- 
diture upon the undertaking has been £70,000, the total gross 
profits since the opening £19,262, and £2,750 has been contributed 


towards the reduction of the rates. Bine the commencement the 


works bave been enlarged four times. 


Walsall.— The T.C. has decided to apply for a loan of 
£10,050 for the extension of mains at £6,350, and the provision of 
a sub-trausformer station, with equipment and feeders, for the High- 
gate and Caldmore districte, at £3,700. 


Walton-on-the-Naze.—The U. D. C. has entered into an 
agreement with the Coast Development Co. for supplying all the 
public lamps in the town with electricity for three years, at a 
charge of £2 15s. per annum per 16. C. P. lamp. 


Ware.—Negotiations are proceeding with the electric 
supply company for the leasing of the U.D.C.’s prov. order for 
electric lighting, and terms have been practically agreed upon. 


Watford.—The Government auditor has surcharged the 
U.D.C. to the extent of £110, in respect to electric lighting in six 
new streets beyond the area of the prov. order. The L. d. B. is to 
be asked to remit the surcharge. i 


Whitehaven.—The T.O. having received a request to 
wire and fit up St. Nicholas’ Church, has decided to communicate 
with the B. of T. on the question of the Corporation taking up the 
wiring and fitting-up business, as the Council’s order does not 
contain the necessary authority. 


Wimbledon,—On December 10th the U.D.C. appealed 
to the Kingston-on-Thames Union Assessment Committee against 
the assessment of the E.L. works, which had been fixed at £4,991 
gross and £3,223 net, and the figures were reduced to £3,900 gross 
and £1,700 net by the Assessment Committee. 


ELEOCTRIO TRACTION NOTES. 


Ayr.— Last week an adjourned meeting of the T.C. con- 
sidered whether the terms on which the electric department supply 
for the tramway system should be revised. The present price 
charged to the tramways is 14d. per unit for 200,000 units, and 1d. 
per unit beyond that. Mr. T. Young, convener of the E.L. Com- 
mittee, moved that the price be 14d. for the whole amount supplied, 
the arrangement to run from September. After discussion, however, 
it was resolved by 7 votes to 6 that it was inexpedient to interfere 
with the present terms till July, as the whole tramway system would 
not have been run a whole year till July. 


Belgium.— The Nürnburg Continental Society for Elec- 
trical Undertakings has applied to the Belgian Ministry for a 
license to construct a bigh-speed suspension railway between 
Brussela and Antwerp. The speed is intended to be 150 km. per 
hour. The cost is estimated at 26 million francs. 


Birkenhead.—The T.C.. has decided to introduce a 
halfpenny fare in the working of ite electric car system. . 


Bollington.—The U.D.C. has decided to support the 


electric tramway scheme promoted by the Macclesfield and District 
Traction Tramway Co. | 


Dundee.—“ Electrical Development in America was 
the subject of a paper read by Mr. A. Morris Thompson to the 
Dundee Society of Experimental Engineers last Saturday week. 
Dealing with the development of electric traction, he said tramway 
rails in America were almost universally laid on cross wooden 
sleepers, as in the case of railways, and the street surface was made 
good on the top. The comparatively low cost of this method of 
construction rendered it feasible to lay lines radiating from a town 
into the outlying districts to distances of from 20 to 40, and in some 
cases 60 miles, In his opinion such methods if adopted here would 
allow of cars going from Dundee to Arbroath and Perth, and 
in time possibly also to Newtyle and Forfar. 


Dewsbury.—A trial trip was run last week-end on the 
Thornhill section of the B. E. T. Co.'s tramway system, and it was 
successful. It was hoped to have this section completed so that 
cars could be running for Christmas. There are several little 
matters to attend to yet, however, and our correspondent learns 
that it is not likely that cars will bə rau for the public use before 
the new year. Progress is being made in other directions, aud it 
is hoped that ere long the section from Dewsbury to Ravensthorpe 
will be ready for service. 


Exeter.—The City Council Jast week formally decided to 
give Messrs. Burt, of Cornhill, notice of the Corporation’s intention 
to purchase the present small system of horse trams, which is to be 
converted and absorbed into the larger system of overhead trolley 
cars, which are to be provided and worked by the Corporation. 


Handsworth.—The D.C. has decided almost unani- 


mously to throw in its lot with the British Electric Traction Co, 
and to support their Bill. 


lace and Hindley.—The U.D.C.s have decided in 
favour of leasing the tramways to Wigan Corporation. Ince to have 
the right to supply energy on terms to be agreed upon. 


Keighley.— The T.C. has been recommended to electrify 
the present tramways in the town, and to apply to the B. of T. for 
a prov. order to construct an electric tramway from the top of 
Cavendish Street to the borough boundary at Stockbridge, at an 
estimated outlay of £32,459. 


Littlehampton.— The U.D.C. held a special meeting on 
December 9th to consider the proposals of the B.E.T. Co. re the 
Hove, Worthing, and Littlehampton electric tramways scheme. 
Mr. Hederstedt, & representative of the B.E.T. Co., attended, and 
assured the Council that the company would carry out the scheme 
in its entirety. The West Sussex County Council, he pointed out, 
had supported them in the strongest poseible manner, and they 
8till had hopes of making terms with Hove and Worthing, while, 
with the exception of Portslade, all. the intervening authorities 
between Hove and Worthing bad given them hearty support. The 
company would ask for five years in which to carry out the work, 
but they would start upon the construction as soon as posible. 
It was decided to defer decision for the present, with the object 
of calling a special meeting to further consider the scheme. 
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Llangollen.— The R.D.C. has decided to support the 
application of the Shropshire, Worcestershire, and East Denbigh- 
ghire Electric Power Co. for power to construct an electric railway 
from Ohirk, through the Glyn Valley, over the Berwyn Mountain, 
to Llangollen, and thence to Chirk. There will be overhead equip- 
ment, and it is proposed to erect generating stations at Hadley, 
Stourport, and Trevor. 


Manchester.—The working of the horse cars from the 


city boundary to the village of Stretford terminated abruptly on 


Friday evening as the result of a dispute between the Mu- 
chester Carriage Co. and the Stretford Urban District Council. The 


old tramway belongs to the Carriage Co., and as no purchase 
money had been paid they disputed their right to its use, aud 
obtained an injunction both against the Council and the Man- 
chester Corporation, which was temporarily working them prior to 
electrification. Meantime the inconvenience to the general public 
is very great. 

The receipts on the Corporation tramway lines show an almost 
continuous increase. Last week they reached the high figure of 
£7,500, and the number of passengers carried was 1,639,166, as com- 


pared with £7,434 received, and 1,627,582 passengers carried in the 
previous week. 


Norway.—The Christiania Electric Tramway Co. have, 
according to Elekiroteknick Tidsskrift, equipped some of their 
cars with a station signalling device; the apparatus is placed in a 
box attached to one of the doors of the car. By pushing up and 
down a handle placed at the right of the box a bell signal is 


sounded, and the apparatus shows the name of the following 
station. | 


Rochester.— The T.C. has sealed a petition to the 
House of Commons for leave to bring in the Rochester Corporation 
Tramways and Improvements Bill. This is the sequel of a meeting 
ofowners and ratepayers of the city, who have (with only one or 
two dissentients) authorised the Corporation ito promote this Bill 
for constructing municipal tramways. 


Southport.—The total number of passengers carried on 
the Southport electric trams has been 2,304,323, as compared with 
2,218,099 in the period between April let and November 8th, 1902. 
The receipts on the High Park section dropped from £3,594 to 
£3,098, and on the inner circle from £3,115 to £2,948. On the 
Blowick section there was an increase to £1,785 from £1,755. On 
the Kew section, the figures were £2,016, against £1,948 last year. 
£547 was received from the Sefton Street section. The total 
receipts were £10,693, compared with £10,609. For tbe year 
ending December 4th (474 weeks), the total receipts on the lines of 
the Southport Tramway Co. have been £12,310, or an increase of 
£4,476 contrasted with the same period last year. The large 
increase on these lines 1s due to the new service to Birkdale. 

Major Druitt, inspector of the Board of Trade, on Friday went 
over the new tram route. This new service started on Saturday 
(13th). The horse cars along Sefton Street were discontinued the 


. same day. 


South Shields.—A special joint meeting of the Tram- 
ways and Parliamentary Committees was held on 12th inst. to con- 
sider the last letter that had been received from the B.E.T. 
concerning the tramways in the borough, for which the Corporation 
is promoting a Bill for powers to make extensions and convert the 
present system to electrical or other mechanical traction. The 
B.E.T. are promoting a Bill for powers to construct a light railway 
from Sunderland to South Shields, and there bad been some sug- 
gestion that each of the parties should have over certain portions of 
the other's lines running powers. At the meeting on the 12th our 
correspondent understands that this was withdrawn on the part of 
the B.E.T., and they now reverted to an earlier suggestion, that 
was that the company were prepared to transfer to the Council 80 
much of the Jarrow and South Shields light railway as is within the 
borough on terns to be agreed upon; to take a lease of all suitable 
tramways to be constructed in the town for a period of 28 years; 
the company to pay the interest and sinking fund upon the capital 
expended, and relieving the Council of a debt of £10,000 now 
standing against the tramways account. The company also offered, 
if the Council desired, to include in their Bill for the Sunderland and 
South Shields tramways the powers required for lines ia the borough 
so as to avoid the expense of a separate Bill. After long deliberation 
the town clerk was instructed to write to the company stating that 
the Council was prepared to discuss the question of running powers 
to which reference had been made, but that they were not prepared 
t» discuss the question of leasing the whole of the tramlines in the 
borough. i 


Stockport. — The borough. tramways are reported 
to be showing a much better financial return than was the 
case a yearago. The receipts for the week ending on Saturday 
last on the Woodley, Reddish and Cheadle routes amounted to 
£219, as against £103 in the corresponding week of 1901. More 
than double the number of passengers were carried. 


Swinton and Pendlebury.—Salford T.C. has asked 
permission to borrow £59,500 for the construction of electric tram- 
ways in Swinton and Pendlebury. | 


TELEGRAPH AND TELEPHONE NOTES. 


American Pacific Cable.—As mentioned in the report 
of the India-rubber Co.'s meeting appearing in our “City Notes" 


to-day, the American Pacific cable bas been successfully landed at 
Ban F'rancisco. EE Y PS 


Brighton Telephones.— Mr. Bennett's report to the 
Telephones Committee was to come before the T.C. yesterday. 

In consequence of the reduction in the specified quantities of 
apparatus and material necessitated by the exclusion of Hove and 
the postponement of the execution of work in the rural portions of 
the area, the Committee invited amended tenders from those firms 
whose original tenders had been recommended to favourable con- 
sideration, and they now reeommended the acceptance of the 
following tenders :— 


Material and Firm. 


Conduits, Henley's Telegraph Works Co., Ltd. .. £5,514 18 4 
Cables, British Insulated and Helsby Cables, Ltd. .. 2,452 0 0 
Poles, Armstrong, Addison & Co. .. T re ,081 10 6 
Insulators, International Electric Co.  .. vs " 247 18 7 
Arms, Millars, Karri and Jarrah Forrests (1902), Ltd. 8011 0 
Ironwork, Bullers, Le. 18 18 
Bolts, T. W. Lench, Ltd. ae Ax Va vt - 22 0 0 
Copper wire, T. Bolton & 8ons T «s e oz 277 18 4 
Bronze wire, W. F. Dennis & Co. as i is 9944 8 4 
Iron and steel stay wire, ditto m zs - " 88 15 0 
Insulated wires, ditto .. s T m ne we 200 0 0 
Lightning arresters, International Electric Co... os 804 1 8 
Primary batteries, Atlas Carbon and Battery Co. T 70 0 0 
Instruments, Ericsson Bell Telephone Co. T .. 2,516 17 6 
Switch tables, dittoo : 1,274 0 0 

£14,426 511 


The engineer advised that it will be cheaper for the erection of 
the overhead work and the fixing of the subscribers’ instruments to 
be carried out by workmen in the immediate employ of the Cor- 
poration, rather than that any of the tenders for this work should 
be accepted. The following are the particulars of the most favour- 
able tenders for the performance of this work :— 


Execution of overhead work, Reid Bros. .. vs .. £4,854 10 9 
Fixing of subscribers' instruments, ditto .. -" d 802 0 0 


£4,656 10 9 


Mr. Bennett aivises that several hundred pounds will be saved 
upon this amount if the Corporation undertake the work tbem- 
selves, The Committee therefore recommended the Council to 
reject all the tenders for the erection of the overhead work and the 
fixing of the subscribers’ instruments, and (o authorise the Com- 
mittee to engage the necessary staff, and to arrange for the 
execution of the work under Mr. Bennett’s supervision. The 
Committee also received the following tenders for the construction 


of the necessary switch-room on the site at the Pavilion granted by 
the Council :— 


A. Crowhurst, Chichester 2 E ix .. £907 0 0 
W. A. Field & Co., Brighton .. - as a .. 930 0 0 
Payne, Norman & Co., Brighton oe s T 981 0 0 
Box & Turner, Ardingley is vi i = .. 1,057 0 0 
Sattin & Evershed, Brighton.. T x six . 1,08 0 0 
J. Long'ey & Co., Crawley .. v . 1,140 0 0 


The Committee recommend that the tender of Messrs. Field & Son 
be accepted. The total amount of the tenders for the several works 
above set out is £15,333 58. 11d., which, added to the estimated 
cost of erecting overhead work and fixing subscribers’ instruments, 
makes the actual cost of the work ia the smaller areas £19,989 16s. 8d., 
and the Committee recommended that the work be put in hand 
forthwith. 


Germau Cables.—Germany is planning the laying of 
cables from the Azores to Dutcn Guiana. The Washington corre- 
spondent of the Daily Telegraph states that this is part of Germany's 
programme for the construction of cable lines, in order to avoid 
being dependent on the English wires iu time of war. 


Paris Telephones.—A Times telegram says that, on 
accouat of the deficit and other difficulties, the reduction of the 
Paris telephone rate from 400 francs to 300 francs a year, which 
was promised for New Year’s Day, will not take effect. 


Venezuelan Telephoues.— A telegram from Caracas 
dated the 12th inst. states that the Venezuelan Government bas 


seized the English Telephone Company’s office, and has appointed 
its own managers. 


The Pacific Cable.— In the House of Commons on 
Wednesday, Mr. A. Chamberlain (for tbe Secretary of State for the 
Colonies), in answer to Sir E. Bassoon, said: The length of the 
recently laid Vancouver-Fanning section of the Pacific cable is 
3,457776 nautical miles. The central wire of the conductor is sur- 
rounded by spiral copper stripe, and the average weight per nautical 
mile of the completed conductor is 607 Ibu, having a resistance of 
1:990 B.A. ohms per nautical mile at a temperature of 75° F. The 


inductive capacity of the core, as laid and tested by a null method, 


is 0'419 microfarad per nautical mile. Owing to the want of tech- 
nical precision in the question relating to the resistance of the di- 
electric reduced to 75° F., there is some uncertainty as to the exact 


- information required ; but, assuming that the question refers to the 


dielectric resistance after one minute's electrification reduced to 
75° F. and to atmospheric pressure, this value is 1,726 megohms per 
nautical mile as calculated from the tests made after the laying of 
the cable. The signals were received on the syphon recorder. 
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Telegraphic laterruptions and Repairs :— 


CABLES. 


INTERRUPTED. REPAIRED, 
Latakia-Cyprus .. T e és T .. June 90, 1899 .. ee 
Communication with Carthagena and Barran-: 
aioe (Columbia) . ee @e ee ee Deo. 8, 1900 ee ee 

nidad-Demerara No. 1 ee ee ee Aug. 27. 1901 ee ee 
Dominioa-Martinique PES ee ee ee ee May 8, 1902 ee ee 
Dominica-Guadeloupe.. i es ae .. Nov. 4, 1002. .. Dec. 12 
St. Lucia-Martinique ..  .. ^  ».May8,19000 .. oe 
Guadeloupe-M ique ae E a .. May 9, 1902  .. 
Santa Cruz de Teneriffe to Tejita de Teneriffe July 4, 1902 
Puerto Plata-Martinique ea .. July 10, 1902 


. Aug. 4, 1902 


Guantanamo-Mole St. Nicholas is ` " 
S ee .. Aug. 18, 1902 .. 


Cayenno-Pinheiro i 
Bt. Lucia-Bt. Vincent . 


00 0 o.  ..Bept19,,10908 .. kk 
Reissi-Issa es ee ee ee os ee Oct. 22, 1902 eo ee 
Reissi-Yemani .. vi is we as »» Oct. 22, 1902 
Cadiz-Tenerif'e .. is - se $a .. Nov. 8, 1902 . 

LANDLINES :— 3 


a 


Route via Hanekin on Persian territory .. „ Feb, 24, 1900 
Communication with Tientsin and Taku via 


Helampo ee ae oe ee oe oe July 18, 1900 ee 
Communication with Maranham .. -- . Sept. 19, 1902 .. i 
Rome-Constantinople .. s - 2s .. Dec. 18, 1902 .. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barrow.—January 5th. Two 250-xw. steam generators, 
switchboards and piping. See Official Notices December 5th. 


Blackpool.—December 24th. Poles, arms and brackets, 


cables, trolley wire, bonds, insulators, &c. See "Official Notices ” 
December 12th. 


Brighton.—December 23rd. Tramway tracks, bonding, 
and wood paving. See Official Notice: November 28th. 


Bristol.—January 6th. Surface condensers for Avon- 
bank station. Bee “ Official Notices " to-day. 


Brockley.— December 22nd. The Parish Council invites 


tenders for the lighting by electricity of the streets of Brockley 
Village. Mr. E. J. Wyatt, Clerk to the Council. 


Brussels.—December 24th. The Delgian Post and 
Telegraph Administration want tenders for galvanised iron wire, 
and telegraphic and telephonic instruments. 


Bucharest.— December 24th. The Department of Posts 


and Telegraphs want tenders for 50,000 kilos of galvanised steel 
wire of 2 millimetres thickness. 


Buluwayo.—February 26th, 1903. Establishment and 
working of an electric tramway. See “Official Notices” Nov. 21st. 


Canterbury.— January Ist. Tell-tales, clocks and bells. 
See Official Notices " to-day. D 


Clacton.—December 22nd. Two Economic boilers, 


piping; two 100-kw. steam dynamos, balancer and boosters; 
switchboard; cables, &c.; accumulators; crane. See “ Official 
Notices November 14th. 


Devonport.—December 29th. Overhead equipment for 
Corporation tramways. See Official Notices December 5th. 


France.—January Ist. The Prefectural authorities of 
the department of Calvados are inviting projects until January 1st, 
1903, for the construction and working of an electric tramway, 
for the transport of passengers and goods between Trouville and 
Honfleur, a distance of about 10 miles.  Particulars may be 


obtained from, and proposals are to be sent to, La Prefecture de 
Calvados, Caen. 


Glasgow.—January 5th. 100 electric motor equipments 
and spare parte. See “Official Notices" December 12th. 


Hebden Bridge. — December 22nd. Gas engines, 


dynamos, booster and balancers, battery, switchboard, crane and 
cables. See Official Notices " December 5th. 


Lowestoft.—Janusry 7th. Motor cars, trucks, motors, 


and equipments, and track sweeping and watering car. 
“ Official Notices" December 12th. 


Newport (Mon.).—Messrs. G. F. Lovell, Monmouth Con- 
fectionery Works, Newport, require an electric lighting installation, 


Particulars of C. D. Copland, M.I.E.E., Westgate Chambers, New- 
port. 


8ce 


Oldham.—December 30th. Cables, joint boxes, &c. . 


See “ Official Notices " to-day. 


Partick.—January 6th. Arc lamp columns, arc lamps, 
mains, &2. See Official Notices to-day. 


Roumania.— December 24th. The Roumanian Post and 


Telegraph authorities in Bucharest are inviting tenders for the 


supply of 50 tons of galvanised steel wire 2 mm. diameter. 


Salford.—December 20th. 1,140 yds. of lead-covered 
cable. See “ Official Notices " December 12th. 


Spain.— December 26th. The municipal authorities of 
Trujillo (Caceres province) are inviting tenders until December 
26th for the concession for the electric lighting of the town during 
a period of five years. Particulars may be obtained from, and 


and tenders are to be sent to, El Secretario del Ayuntamiento de 
Trujillo (Caceres). 


Stalybridge.—January 5th. Cables, telephone and test 
wires, high and low tension switchboards for main and sub-stations. 
See Official Notices" December 12th. 


Stepney.—January 15th. 500-K . steam dynamo. See 


“ Official Notices to-day. 


Stoke - upon - Trent, — January 14th. Destructor, 
boilers, pumps, conveyor, economiser, steam dynamos, balancer, 
boosters, switchboard, battery, mains, &c., crane, and workshop 
machinery. See Official Notices December 12th. 


Sunderland.— January 2nd. Lancashire boiler, with 
fittings, &c. See Official Notices December 5th. 


Swanse&—January 8th. Wiring and fittings for new 
harbour offices. Bee '' Official Notices " to-day. 


Swindon.—December 29th. Wiring of Town Hall. 
See “ Official Notices " December 12th. 


Wallasey.—January 15th. Steam dynamo, Lancashire 


boiler, condensing plant and cooling tower. See “ Official Notices’ 
December 5th. 


Wigan.— December 29th. Switchboard extensions, and 
supply of cable. See “ Official Notices " December 12th. 


Wellington, N.7Z.—January 21st. Supply and installa- 


tion of all material, including power house equipment, overhead 
work, track work, feeders, tramcars, &., for tramways. See 
“ Orficial Notices December 12th. 


CLOSED. 


Ashton-under-Lyne. — The T.C. has accepted the 
following tenders:—Messrs. Chamberlain & Hookbam, Ltd, 
Birmingham, for j|altering meters to 240 volts; Messrs. G. F. 
Milnes & Co., of Hadley, for telescopic tower waggon, with 
revolving platform, and the necessary tools, 


Bradford.—The tenders of the undermentioned firms 
have been accepted for the year's supply of electric motors to the 
Corporation: — Keighley Electrical Engineering Co., Ltd., 30 
44-H P.; Rhodes Electrical Manufacturing Co., 24 7-H.p.; Phenix 
Dynamo Manufacturing Co., 15 10-H.P. 

The B.T.H. Co., of Rugby, has secured an order from the Corpora- 
tion for 11,000 B. T. H.-HEdison incandescent electric lamps, this 
being a repeat order to one received three months ago from the 
same Corporation for a similar quantity of B T.H. lamps. 


Burton-on-Trent. — The T.C. on December 10th 
accepted the tender of Mesers. R. W. Biackwell & Co., Ltd, of 


London, for overhead equipment of the tramways at £5,621; 


and that of the British Insulated and Helsby Cables, Ltd., of 


Liverpool, for electric light mains for the tramway service, at 
£1,183. 


Bury St. Edmunds.—The T.C. has accepted the follow- 
ing tenders :—Mesers. John Fowler & Co. (Leeds), Ltd., fora Belliss 
engine and Fowler’s dynamo, at 4964; Messrs. Cole, Marchent and 


Morley, for surface condensing plant and oil trap, at £484 ; Mr. H. G. 
Frost, extensions to generating station, £442. 


Chesterfield.—'The T.C. has ordered certain engines, 
&c., from the British Westinghouse Co., at £2,999. 


Derby.—The Derby Co-operative Society have decided 
to instal Willans engines for direct coupling to dynamos of Mather 
and Platt's make for supplying power to their new premises. 


Durham.—The owners of the Dinchester Colliery have 
decided to instal a compound 360-R. . Willans engine for direct 
coupling to a multi-phase generator of the A.E.G. type. This 
plant is to be used for supplying power to motors in theit colliery. 


. o EC HERE 


vol. 51. No. 1,308, Ducmvsze 19,1902] THE ELECTRICAL REVIEW. 


1033 


JJC PP 


Finchley.— The U. D. C. have accepted the following 
tenders in connection with their electric lighting scheme: — Boilers, 
R. Hornsby & Sons, Ltd., £1,295; engines and dynamo, Sunder- 
land Forge Co., Belliss- Sunderland Forge sets with Carrick and 
Ritchie crane, £2,264; cables, &c., Callender's Co., £10,107. The 
three lowest tenders for storage batteries were £850, £908 and 
£970 by German firme, and the lowest tenders by English firms 
were £1,290 and £1,295. The U.D.C. has therefore authorised the 
electrical engineer, Mr. Calvert, to visit the works in Germany 
before any tender for batteries is accepted. 


Gravesend.— The T.C. has accepted the tender of 


Messrs. Galloways, Ltd, Manchester, for the supply of a boiler for 
the electricity works, at £540. 


Heckmondwike.—The U.D.C. has accepted the tender 


of the Stirling Boiler Co. for the supply of & boiler for the electric 
light works. | 


London.—The London County Council received the 


following tenders for the wiring, fittings and bellwork at tbe Fire 
Brigade Stations mentioned : — 


CLAPHAM BTATION. 


F. J. Coleby & Co. T xd 
Bouthern Electrical Installation Co. 
Wenham & Waters, itd. sa 
E. Thornton 
J. Bakewell & Co. 
Barlow Bros. & Co. 
Lawrence « Co. Gas s ae x 
Nunn, Watts & Co... EM A os s .. 340 0 
W. Mossop & Co. P és sis " $a xg 

A. E. Bennett & Co. 
Jackson Bros. .. 
W. G. Murrin .. 


£ s. 
. (accepted) 283 0 
: vx .. 820 8 


S 
PT : 
oocoocooooootf 


Hicupury STATION. 


: £ s. d. 
F. J. Coleby & Co. ick m m .. (accepted) 176 5 0 
A. H. Marshall .. : " T" . . 230 0 0 
Nunn, Watts & Co. 235 0 0 
Barlow Bros. & o. ba pi es uS .. 950 0 0 
Southern Electrical Installation Co. .. vs ..251 0 0 
Lawrence & Co. iid i5 S : 260 0 0 
J. Bakewell & Co. re . 275 0 0 
Wenham & Waters, Ltd. . 281 10 0 
W. Mossop & Co. : 288 12 0 
H. 8utton & Co, 290 9 7 
Jackson Bros. . 802 6 0 


Lourenço Marqaes.—Mesers. Macartney, McElroy and 
Co. are stated to have secured the contract for a complete system 
of electric tramways, including power station, overhead line, rolling 
stock, &c., for Lourenço Marques at a cost of £100,000. 


Newcastle-on-Tyne.—We have already announced that 
the tender of Messrs. Victor Coates & Co., Ltd., of Belfast, has been 
accepted for the new engine for the Newcastle-upon-Tyne electric 
tramway extension. The engine is to be of the firm's well-known 


triple vertical type, aod is to be capable of a daily load of 3,000 


LH.P. This order follows the two seta of 1,000 1 H.P. each, already 
started to work in the same station, a significant fact. 


Newport (Mon.).—'l'he Corporation has ordered cable 


for tramways extension from Messrs. W. T. Henley's Telegraph 
Works, Ltd., at £605. Sow 


Salford.—The Corporation has accepted the following 
tenders for the electricity works:—Howard Conduit Co., Ltd., of 
Manchester, for 450 yards of patent waterproof covered cable 
at £166 178. 6d., with 3d. per yard extra for supervision of lay ing; 
Messrs. Lloyd & Lloyd, Ltd, for wrought-iron pipes and bends; 
the Staveley Iron Co. for cast-iron pipes and bends; the Howard 
Conduit Co., Ltd., for asphalt troughing; Messrs. Chamberlain and 
Hookham, Ltd , for continuous current meters. 


South Africa.— According to the British and South 
African Gazette, the Westinghouse Co., of Pittsburg, have secured 
an order for six electric locomotives and two steam turb<-generators ; 


the same company are to lay down a complete tramway system 
for the Da Beers mines. 


Southport—iZiverpool. — Messrs, Yates & Thom, of 
Blackburn, have secured the contract for the supply of engines and 
boilers to the Lancashire and Yorkshire Railway Co., for the gene- 
rating station in connection with the electrification of the South- 
port and Liverpool line. 


Warriogton.— The T.C. has accepted the tender of 


Messrs. Johnson & Phillips, of Old Charlton, for the supply of 
cables for the next 12 months, at £1,115. 


Wigan.—The Electric Light and Tramways Committee 
has accepted the tender of Messrs. Hurst, Nelson & Co., for the 


supply of 18 single-deck bogie tram cats with their own trucks, the 
British Thomson-Hoüston Co.'s equipments. 


FORTHCOMING EVENTS. 


Friday, December 19th.—At 8 p.m.  Electro-Harmonic Society. 
Smoking Concert at the Holborn Restaurant. The 
chair will be taken by Mr. James Swinburne, President 
of the I.E.E. 

At 8 p.m. Institution of Civil Engineers. (Students' 
meeting.) Paper to be read on Electricity Supply 
from Double Current Generators," by Mr. P. R. Wray. 

Tuesday, December 23rd.— At 8 p.m. Institution of Civil Engi- 
neers. Paper on “ Electric Automobiles," by H. F. 
Joel. | 

Saturday December 27th.— At 3 p.m. Royal Institution. Lec- 
ture I., by Prof. H. S. Hele-Shaw, F. RS., On Loco- 


motion: On the Earth—Through the water—In the 
air." 


Christmas Holidays.— Next week the ELECTRICAL 
Review will be published on Wednesday morning instead of. 
Friday. It will, therefore, be necessary for us to proceed to press 
much earlier than is our custom. Will our friends kindly 
take note that matter should reach these offices as follows:— 

Editorial Matter (Articles, Correspondence, News, wc.) must be 
received by Monday, mid-day, at latest. 

Advertisement Mattcr.—New copy and alterations to existing 
advertisements by Saturday morning, December 20th. Official 


notices and small advertisements, by noon, on Tuesday, December 
23rd. 


The Nernst Lamp.— In the action brought against the 
Allgemeine Elek-Gesellschaft as to their patent concerning the 
Nernst lamp, the Reichsgericht has dismissed the plea of nullity 
against Nernst's first patent, cancelling the judgment of the Patent 
Office. The validity of the patent is thus fully maintained, the 
plaintiff being condemned to defray the expenses. 


Boiler Explosions Acts.—The twentieth report on the 
working of the Boiler Explosions Acts, 1842 and 1890, which covers 
the year ending June 30th last, bas just been issued. During that 
period 51 preliminary inquiries and 17 formal investigations have, 
under the Acts’ provisions, been held. The report includes an 
abstract of all the cases dealt with and a classification of the causes 
of explosions and the types of the boilers which failed. The 
number of lives lost within the scope of this report was 30, and 


this corresponds very clcsely with the average of the past 20 years. 
—The Times. ' 


The British Electrical Friendly Society.— The first 
annual general meeting of the British Electrical Friendly Society 
was held on Monday last, the 15th inst., at Essex Hall. Mr. Garcke, 
chairman of the Central Committee, presided, and those present 
included delegates from the 23 operating branches of the Society. 
In moving the adoption of the report and acconnts, the chairman 
drew attention to the fact that the high rate of sick pay granted by 
the Society rendered it doubly necessary for every member to 
exercise the greatest vigilance in regard to sick claims. The motion 
was seconded by the Rev. J. Frome Wilkinson, one of the trustees. 
The election of new representatives of the men upon the Central 
Committee then took place, and after a lengthy and instructive 
discourse by the delegates upon various points connected with the 
detailed working of the Society, the proceedings terminated. The 
delegates were then entertained by Mr. Garcke at Anderton’s Hotel. 
After tea further speeches were made, in which etress was laid upon 
the fact that the rules had keen drawn up with a view of ultimately 
extending the scope of the Society so as to include a provident 
fund and a pension fund. The membership of the Society is now 
nearly 1,500, and it is expected that several large new branches 
will be opened in the course of the next dew months. 


The Westinghouse Works : Strained Relations with 
Workpeople.—Our Manchester correspondent writes:—‘ For some 
time past there has been considerable friction between the local 
branch of the Amalgamated Society of Engineers and the officials 
of the British Westinghouse Co., at Manchester, on the questions of 
payment for overtime and the number of hours constituting night 
shifts. According to the demand of the Westinghouse Co., 474 
hours have to be made in five nights of 94 hours, which is contrary 
to the custom of the district, as recognised by the Amalgamated 
Society of Engineers, which is 45 houre, made up of five nights of 
9 hours each, and paid for at the same rate of wages as for 53 hours 
in the day. So far, the British Westinghouse Co. have ignored all 
the representations put forward by the local officials of the Amal- 
gamated Society, who contend that they cannot recognise, so far as 
their members a'e concerned, any special conditione for the British 
Westinghouse Co. which would give them an unfair advantage over 
other engineering employers in this district; and already there is 
talk ofa withdrawal of the Amalgamated Society's members from 
the Westinghouse works, unless they are paid the recognised rates. 
The matter is to be considered this week at a meeting of the 
Amalgamated Society's members who are in the company's 
employ, and a decision one way or the other is expected to be 
arrived at.” 
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Personal.—On Saturday last, December 18th, Mr. P. W. 
d’Alton, chief engineer of the Central London Railway, was 
the recipient of a testimonial in the shape of a very handsome 
silver tea and coffee service. The presentation was made by Mr. 
E. M. Malek, chief assistant engineer, on behalf of over 400 
members of the official and general staff of the Engineering Depart- 
ment, who wished Mr. d’Alton every success in his new sphere of 
action with Messrs. Dick, Kerr & Co. 

Mr. E. W. Phillips bas been presented with a dinner service and 
set of carvers by the Bromley and Croydon staffs of the National 
Telephone Co. on his marriage. | l 

Last Saturday evening Mr. C. H. Garland was presented with a 
cheque for £72, in recognition of his work during the last ten years 
as secretary of the Postal Telegraph Clerks’ Association (London 
Branch). The presentation included a donation of 250 francs from 
French telegraphists. 

The Shah has conferred upon Mr. Jules de Meray, the chairman of 
tbe Sir Hiram Maxim Electrical and Engineering Co., the rank of 
Commander of the Order of the Lion and the Sun. His Imperial 
Majesty, in August last, visited the Maxim Electrical Lamp Works, 
at Gillingham Street, London. 

We learn from a contemporary that Mr. F. H. Mills, electrical 
engineer to the Natal Government Railways, is now in England on 

-Bix months’ furlough. Before leaving for home, he was presented by 
mr orien staff with a handsome dressing case and silver spirit 
ask. 

Mr. Jul. H. West, has opened an office at Halleschestr, 20, Berlin, 
S.W., where he will practice as a consulting engineer on all 
matters relating to telephony, telegraphy, electrical signalling, &c. 
Patent work and technical translation duties will also be under- 
taken. 


Yorkshire College Engineering Societ y.—On Monday, 
December 8th, Mr. H. Ade Clark lectured to the members of this 
society on The Diesel Oil Engine." 


Appointments Vacant.—An engineer-in-charge for 
Belfast at £2 58. per week; at Erith, an outside assistant engineer 
at £104 and a shift engineer at £91; a chief assistant electrical 
engineer at £2 10s, an electrician-in-charge at £2, and a junior 
electrician-in-cbarge at £1 10a., for Hornsey ; a senior electrical 
engineer for Gibraltar at £300; mechanical electrical engineer 
for Croydon Mental Hospital at 35s.; a shift engineer for East- 
bourne (£104 per Ronin). shift engineer for Perth (308.). See 
“ Official Notices” to-day. 


Edwards Air Pump.—In our article on the Cleck- 
heaton electricity works last week, we mentioued that the con- 
densing plant was supplied by Messrs. Alley & MacLellan; we 
should add that the air pumps are of the Edwards patent type. 


High-Speed Electrical Generating Plant. — A 
paper was read before the Institution of Civil Engineers on 
December 2nd, on the above-named subject, by Mr. T. H. Minshall. 
The paper was written with the object of comparing the relative 
advantages of bigh and low-speed combinations for the purpose of 
generating electricity. Causes which limited the increase of speed 
in engines and dynamos were first considered. The advantages of 
various types of valve-gear were then discussed, also the reasons for 
discarding poppet and flat slide-valves, and the troubles attending the 
use of the latter. The next point considered was vibration in 
single, two or tbree-crank engines, some account being given of the 
various means by which the trouble had been overcome. The stresses 
due to inertia of the moving parte were then dealt with, various figures 
and diagrams taken from actual practice being given. The author 
showed that the speed of continnous-current combinations was as a 
rule limited by that of the dynamo, but that the speed of alter- 
nators, ou the other haud, was generally limited by that of the engine, 
and could be made considerably higher with advantage. "Tables 
were added giving the comparative cost of high and low-speed 
electrical machinery in actual practice. A comparison was then 
made of the governing of the two types of engines, it being shown 
from figures and diagrams taken from machines in actual operation 
that the speed and voltage regulation (both temporary and 
permanent) of high-speed machinery on variable loads could be 
made as close as was required. Some attention was given to the 
question of parallel running, the advantage being shown to be in 
favour of high-speed apparatus; the results of some experiments 
made to measure the variation of the crank-effort were also 
appended. Details of a large number of recent teste of mechanical 
efficiency and steam consumption of various types of engines were 
given. The effect of clearance upon the economy was referred to, 
the resulta of some special experiments with artificial clearance 
being presented to show that in high-speed engines at least the loss 
from this cause was less than was usually believed. The use of 
superheat was then discussed, with a number of examples from 
actual practice. Re-beaters and jackets were next dealt with, it 
being shown that the latter as a rule were of little value in high- 
speed engines. The efficiency of expansion and cut-off governors 
was compared in the light of certain special experiments made for 
the purpose, it being shown that the difference in economy was less 
with high-speed tban with low-speed engines; after which followed 
a discussion of the comparative merits of triple and compound 
engines. Numerous examples of recent economy tests from com- 
bined sets were then given at full, light and variable loade, as well 
as the resulta of some special experiments made to compare the con- 
sumption upon steady and variable loads. Figures dealing with 
the repairs and attendance in various central stations were given. 
Finally, the author considered the capital cost, and the bearing 
which tbe load factor had upon the latter. 
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Electricity in the Manufacture of Glass,— A 
method of melting glass by means of alternate currents is deacribed 
in Tekn. Tidsskrift. The process is based on glass in the molten 
state becoming capable of conducting electricity. A certain 
amount of glass is fused, and the fluid mass is inserted in sn 
alternate-current. circuit, when on account Of the resistance the 
molten glass offers to the current, the electrical energy is converted 
into heat, the melted mass thus becoming still more highly heated. 
On adding suitable amounts of raw material, the heated glass mass 
giving off heat to the latter fuses it also to glass. The fluid glass may 
be taken away progressively, provided enough be left to conduct the 
current. Both the introduction of raw material and the removal of 
the manufactured glass thus going on without intermission, tho 
process may be made perfectly continuous. 


New Insulating Material.—A process has been 
patented by the E.A.G. vorm. Schuckert & Co. for impregnating 
asbestos with inorganic precipitates insoluble in water, such as 
are formed between the fibres by the chemical conversion of 
suitable salts or oxides. This insulator after drying compares very 
favourably with the mica or press-board at present in use, and it is 
preferable to the latter and to organic insulators in general, as in 
the case of its being pierced no channel of conductive carbon is 
produced. It is claimed that this material will stand with 
perfect safety even very high pressures, and possesses an insulat. 
log power very much higher than any material so far in use. 


Electricity v. Soap.—An electrical washing machine 
has, according to the Buda-Pesth papers, been invented by Josef 
Nagy, of Szegedin. With this machine the use of soap is dispensed 
with, the electric current being intended to take away any stain or 
grease. This machine is said to be capable of washing as many as 
200 or 300 pieces of linen without the assistance of a man being 
required. " 


THE CENTRAL STATION ENGINEER 


— 


Mz. O. F. Franois, of Aldershot, has been appointed burgh elec- 
trical engineer in connection with the tramways and electric light- 
ing undertakings of the Kirkcaldy Corporation. There were 67 
applicants for the post. Mr. Francis served his time at Sandy- 
croft, and later was assistant engineer at Bootle. 

Mr. Du Veras has resigned the position of assistant engineer at 
the Bristol Corporation electricity works. 

Councillor Barlow, at the request of the Ashton-under-Lyne 
Electricity Committee, has given notice that at the next meeting of 
the T.C. he will move that the salary of Mr. A. N. APPELBBE, elec- 
trical engineer, shall be increased by £100 a year as from November 
let last, Mr. Appelbee having consented to continue his services 
for not less than two years. 

Mr. C. M. Hzspznsow, assistant engineer at Dee Village elec- 
tricity works of the Aberdeen Corporation for three years, hae left 
to enter the service of the British Westinghouse Oo. His friends at 
Aberdeen presented him with an illuminated address and album of 
photographs on his departure. . 

Mr. ALEXANDER Perry, on leaving Bristol to take up an appoint- 
ment in the Twickenham E.L. Department, has been presented by a 
number of friends with a silver-mounted umbrella and an illumivated 
address, 

Worksop U. D.C. has appointed Mr. H. A. Best, of Bradford 
(Yorks), as assistant electrical engineer. 

Mr. WirLLiaM Buse, late of Pinkston Power Station, Glasgow, 
has been appointed station superintendent at Reading. 


NEW COMPANIES REGISTERED. 


Fife Electric Power Co., Ltd. (65,736).—This company - n 
registered on December 18th, with à capital of £80,000 in £10 shares, to p ia 
store, supply and sell electrical energy and power and electricity of all kin 0 
public and private lighting, traction, power, heating. chemical. e, yo 
facturing and other purposes in Fife or elsewhere. e first 1 “i 
with one share) are:—R. W. Stewart, Dunfermline, bleacher; H. bar b. 
Markinch, per maker; R. B. Portheim, Scottish Liberal Club, rs e 
engineer ; E . Bankey, 82, Grosvenor Place, S. W., Lieut.-Gen., K. Een 
A. R. Holland, Leesons, Chislehuret, gentleman; T. O. Callender, Wes 5 0 
House, Abbey Wood, Kent, engineer. No initial public issue. The ae io 
directors is not to be less than five nor more than ten; the subseri q ofice; 
sppoint the first. Remuneration as fixed by the company. Registere 
5, Great George Street, Westminster, 8.W. 


Halsey Electric Generator Co., Ltd. (5,232).—This Sompa 
was registered in Edinburgh on December 10th, with a tal of s W 
shares, to on the business of manufacturers an f lant, 
batteries, motors, dynamos, and other electrical machinery, spp. prosa t 
and goods of every kind. The first subscribers (each with one B URL; 
James C. Haydon, Jesseville, Luoyerne, Pennsylvania, U. S.A., ^y "in 
Clement R. Woodin, Berwiok, Columbia City, Pennsylvania, U.8. ur . Henry 
turer; William B. Halsey, 49, 44th Street, New York, uea f. Williams, 113, 
Halsey, 49, 44th Street, New York, U. S. A., advocate; How Maris Crescett 
Edinburgh, merchant; and Robert Hester M Noreh Perf feet Lal, uet 

u merchant; an un | NO istered 
The first directors are C. R. Woodin, J. C. Haydon, and H. Haleey. Register 
office, 88, York Place, Edinburgh. 
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SUPPLY STATION ACCOUNTS. 


TuE accounts of the Islington undertaking 
Islington for 1901 are the second issued since the transfer 
Borough Council from Vestry to Metropolitan Borough Council, 


Electricity and as the previous accounts covered a period 
Aecounís, of 15 months, it is impossible to make any 


useful comparisons between the figures for the 
two nominal years given below. Under the late Vestry the 
financial year, or at least the period covered by the annual aceounts 
of the electricity department, ran from January to December, 
whereas now, in order that the period should be coincident with 
the general rate accounts, it is from March to March. The heavy 
capital expenditure on works and extensions, which was un- 


revenue-earning during the last period covered by our analysis, and 
the policy of the Council in fostering a day load has had some 
effect, although we do not suppose that Islington can expect to vie 
with St. Pancras or Shoreditch in this respect. 


GENERAL STATEMENT. 


- 1900. 1901. Inc. 
Total capital expenditure £322,934 £365,843 443, 509 
Number of units soll 2,924,057 2,186,044 —188,018 
Total maximum load, k. w. 1,419 1,826 407 
Gross révenue is £42,425 £41,334 — £1,091 
Gross expenditure... i5 .. £29,567 £24,640 ~—£4,927 
Gross profit ao. uel £12,858 £16,694 £8,836 
Average price per unit sold 431d. 445d. 7 144d. 


The prices charged remained at 7d. and 4d. on the sliding scale, 
with a power rate of 2d. per unit. The price for street lighting was 
34d. per unit, which included all charges for the provision and 
maintenance of the public lighting mains, lamps and columns. As 
Mr. Albert Gay, the borough electrical engineer, mentions in his 
report, the improved figures are certainly due in part to the 
increase in the number of units for private supply as compared with 
the public lighting. 

The change is quite obvious :— 


rivate supply. Public lighting. 5 

Units. evenue. Units. Revenue. lamps. 

1899 686,225 £15,254 660,212 £9,628 333 
1900 1,188,821 £25,959 1,135,236 £16,556 398 
1901 1,252,595 £26,962 933,449 £13,012 400 


This accounts for the slightly higher average price received per 
uuit sold. | 
RevzNURB STATEMENT. 


1900. 1901. 
15 months. 19 months. 


Gross. Per uniti. Gross. Per unit. Ino. 


Bale ot energy 441,744 431d, £40,557 445d. 4 14d. 
Me ter rents oo we 581 ‘06d. 656 ‘08d. ＋ 02d. 
Sale of lamps, e. zi Zs icc j = — 

Rent ived, in- ps 
trest andes,  ""| 100 014. 121 oid. 004. 


£41,884 4:54d. T 16d. 


— ————— —— a — — CSI EED 


The fall in the price of coal, coupled with other economies, has 
brought about a substantial decrease in the working costs. Had 
not the extensions of plant, coincident with the opening of a new 
boiler house, rendered it necessary to employ additional staff, the 
item of wages would probably have been farther reduced. The 
total cost is now below 23d. per unit. : 


Cost o» PRODUCTION. 


1900. 1901. 
3 í 15 months. 12 months. 


: Gross. Per unit. Gross. Per unit. Ino. 
.. £13,633 1°41d. £10,617 1°17d. — 24d. 


a 2 0 ee ee 
Oil, waste, wages, engine 


room stores and carbons. 3,034 31d. 2,870 32d. + 01d. 
F 
i i s 
bu Ter Kee 5,551 58d. 5,036 »55d. —':03d. 
amps. 
Repair 8120 N of 
nes, , , . 0 : 
secum) | 2998 dL 072 CM. on 
public jamp :. — — 
Works coste .. £24,556 254d. £20,095 9 91d. — 39d. 
Ren rates ee . è . 
t, «nad 3 1,425 ‘15d. 1,431 16d. + 01d. 
salaries of managing engi- 
nesr, seorelary, e 2,410 25d. 2,137 28d. — O2d. 
. . ` 
s -Glat * . — * 
vites its fonery ei 1128 11d. 937 10d. — 01d. 
ce. 
6 * E 
. repairs us 33 -00 d. 40 00d. ‘00d. 


Total costs 9-704. — 35d. 


— — 


. £29,567 305d. £24,640 


— —.ñ—— 


The deficit of £1,027 for 15 months’ working (including two 
winter quarters) has been turned into a profit of £1,402 on 12 
months’ working, and this with an increased capital charge, 
including interest and redemption of £1,354, and an output of 
138,000 units less than in the previous period. The gross profit 
being £3,836 more, enabled the extra £1,407 financial charges to be met 
with a balance of £2,429 over, and this turned the loss into a profit 
as given below :— i 

Pnorrr STATEMENT. 


1900. 1901. 
15 months. 12 months. 
Interest on loans and deposits CREE E £9,099 £10,781 
Binking fund for repayments „ 4,786 4,511 
Net profit carried forward ... .. E — 1,027 1,402 


Gross profit... w 8 


CITY NOTES. 


Isle of Thanet Electric Tramways and Lighting Co. 


Logp ARTHUR BUTLER presided at the meeting of this company, 
held at Salisbury House on Tuesday, and in moving the adoption 
of the report as printed in our columns last week, called attention 
to the fact that the revenue account dealt with 18 months (to Sep- 
tember 30th, 1902), though it was only at this time last year that 
the present proprietors came into existence, the tramways having 
been carried on up to that date by the contractors who constructed 
and equipped them. The general balance-sheet had, however, 
been brought down to the end of November. The item of £9,228 
for sundry creditors, included about £8,000 balance due to the 
contractor. The item of £9,261 for extra works was made up of 
details not included in the original contract, and sundry plant and 
materials required by the company and taken over by them. The 
item included some expenditure which could not have been 
anticipated, such as the extra size of the sub-station at Margate ; 
also provision of water supply by means of their own wells, thus 
saving hundreds of pounds per annum. In regard to the item of 
£4,524 for additional electrical <yuipment and traction cables, this 
expenditure had been incurred in the further development of the 
heavy summer traffic. It was thought advisable to add auxiliary 
cable to prevent stoppage of the traffic through any unforeseen 
damage to the existing cables. The £2,277 included the purchase 

of freehold land for sub-stations at Margate and Ramsgate, and 
also car shed accommodation at the power station. When the line 
was opened, as traffic developed, the 40 cars supplied under the 
contract were found to be inadequate; 20 new ones were therefore 

ordered, 10 of which had been delivered and were running last 
summer, and the other 10 would be ready for next season. The 
accounts included £12,045 for additional rolling stock. Owing to 
the very sharp nature of the curves and the steep gradients, it was 
found necessary to remodel the trucks of the cars originally 
delivered. The directors were of opinion that the cost of this 
work was not a legitimate charge against one year's revenue, aud 
they decided to charge it to & special cat account, and bad this 
year written off £1,000, one-half of the amount. The item for 
compensation was au exceptional amount, £2,600, and nearly the 
whole of it arose from the regrettable accideut which occurred 
more than a year ago. The company was now its own insurer up 
to £500 for any one accident, and it had effected a policy at 
Lloyd's for insuring themselves against large disasters in future. 
The accidents which had occurred since the serious one referred to 
had been of a very trivial nature. The oil lamps on the centre 
poles had given place to the electric lamps. Owing to the high - 
cost of carriage upon coal bearing such a large proportion to 
the first cost of the coal, they bad bought the best quality of 
steam coal, and by the use of this they saved in the quantity 
e haa Under an «ld Act the company had to pay 18. per ton 
toll on every ton of coal delivered at the power station. The 
maintenance of their rolling stock must always be an expensive 
matter because of the sharp curves and steep gradients ul 
constant use of the brakes and great wear and tear of wheels an 

rails. These charges as well as that of the permanent way 
maintenance must always be in excess of those for a tramway 
traversing a flat district. Exceptional difficulty was experienced in 
making arrangements for the traffic of a district such as the Isle of 
Thanet, for there was great pressure during the summer, and in the 
winter the traffic was very small. This involved the employment 
of a large staff during a comparatively small part of the year; this. 
had to be reduced when the summer season was over, and it was 
ne‘ an easy matter to arrange. The passengers carried from October, 
1901, to March, 1902, were 1,233,000; but in the summer months 
from April to September last they were 3,339,442, or a difference - 
of over 2,000,000. The company experienced considerable loss on 
last winter's traffic owing to want of experience of the traffic 
required in Margate and Ramsgate. Profiting by last years. 
experience they were now working the traffic at a reduction 
varying from £70 to £100 per week as compared with the corre- . 
sponding period last year, while the receipts were about the same. 
After referring to the bad effect of the severe weather, and of the 
postponement of the Coronation which interfered with holiday 
makers’ arrangements, the chairman said that gr hoped geo 115 
supply of current for lighting purposes in the win "ue 
mako up for the lessened trafic receipts. The installation 

of the publio lighting at Margate had to be postponed 
owing to arrangements with the Corporation not being completed. 
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The directors thought it prudent to carry the balance of £12,828 
forward this year; this time next year they would be in a better 
position to judge as to what distribation they could offer. 

Mr. Hy. Brown seconded the motion, and mentioned that if they 
got afair season next year they should earn a dividend; it might 
not be much, but he believed it would be over 2 per cent. 

A discussion then ensued in regard to the various items in the 
accounts, and these having been replied to by the chairman, the 
report was approved. 

Mr. Brown was re-elected a director, but Mr. Gardner was unable 
to attend the meetings through indifferent health, so had retired. 

The auditors were also re-elected, and a vote of thanks to Lord 
Arthur Butler terminated the proceedings. 


India-Rubber, Gutta-Percha and Telegraph 
Works Co., Ltd. 


Major Darwin presided at the meeting of this company held at 
106, Cannon Btrect, E.C, on Tuesday last, and in moving the 
adoption of the report, which appeared jn our last issue, he said that 
they were able to continue to recommend a distribution which, with 
the interim dividend of June last, made 10 per cent. for the year. 
The chairman of the last meeting said that the company had 
secured a contract for the making and laying of a cable to connect 
San Francisco with the Sandwich Islands. Their cable steamer 
Silvertown bad arrived at San Francisco and had landed the 
Californian shore end, and was now engaged layiug to Honolulu, 
about 200 miles being payed out. They hoped that the cable would 
be able to commence working before this month terminated. Mr. 
J. W. Mackay, who bid a large interest in the Commercial Pacific 
Cable, did not live to see the completion of the work which he had 
made his own, and which he believed would be of great value to 
California. The Buccancer cable steamer was now employed on 
cable repairing on the West African coast. The company's general 
business showed a falling off in value, but not so much in bulk. 
Lower selling prices were responsible for this to some extent, but 
there was also some shrinkage in business. The board were alive to 
the necessity of taking every advantage of new lines of business as 
opportunity arose, and should the depression in general lines 
not pass away, as it had done on several previous occasions, those 
new lines would quite cover any deficiency that might arise. It 
was possible that the board might have to increase the accommo- 
dation at Silvertown to enable them to handle goods with greater 
dispatch than at present. They would appreciate the necessity of 
those changes if he informed them that they had in their pay about 
4,200 employés, and the number was ever growing. 

Mr. ScorT seconded the adoption of the report, and after a few 
questions had been asked and satisfactorily answered, it was carried 
unanimously. 

Extraordinary general meetings followed, at which resolutions 
were passed enabling the company to hold interests, &c., in other 
companies. 


South Lancashire Electric Traction and Power Co. 


Tur report of the directors to October 31st, 1902, reads as 
follows :— 


During the period covered by the report, the constructional work has 
proceeded with as much expedition as circumstances permitted, Nome delays 
occurred in the conduct of negotiations with various Iccal authorities, in the 
acqitisition of property required for road widening, and in the completion of 
engineering contracts. These difficulties have now been almost entirely over- 
come. Several sections of the tramway system have been open for traffic, and 
other sections are in an advanced state and nearly ready for public use. 
The section frcin Knotty Ash to Prescot (establishing communication between 
Liverpool and St. Helens) was finished in January last, and passed by the 
Board of Trade in April. It was not until the end of June that the Corporation 
of Liverpool joined up the City lines to those of this company. Since the 
line has been working, the traffic receipts have been highly satisfactory. 
Ihe next section taken in hand (covering about 25 miles of track) extended 
from Bolton through Atherton and Leigh to Lowton, and from Tyldesley 
through Atherton to Hindley, and thence through Ashton-in-Makerfield to 
Haydock. The construction was begun in October, 1901, but the causes 
already indicated considerably delayed the progress of the work. The Bolton— 
Lowton and the Tyldesley—Atherton sections were passed by the Board of 
Trade September 25th, 1002, and the cars commenced to run on October 20th. 
The directors believe that the service has given entire satisfaction to the 
people of the district. Considering the inclement weather, the receipts have 

"been good. The further sections joining up the system with St. Helens at 
Haydock are in a forward state, and will be ready for use in a few wecks' time. 
There will then be in operation a direct tramway service between Liverpool and 
Bolton, rie St. Helens and the company's truak line. The generating station 
and car shed at Atherton are finished as regards buildings necessary for the 
present requirements. The greater part of the electrical equipment has been 
installed and is at work. The sub-station at Hindley is making good progress, 
The South Lancashire ‘Tramways Co. has given notice of an application to 
Parliament in the ensuing Session for a Bill to amend and enlarge some of 
the company’s powers. ‘The directors beg to present the balance-sheet showing 
the company’s position on October 31st, 1902, duly audited, No profit and loss 
account ik presented, as the company’s systeui was in partial operation too 
short a time to make such an account useful or informing. On future 
occasions & full stateinent of revenue and expenditure will, of course, be 
presented to the shareholders periocically. In accordance with clause 98 of 
tbe articles of association, Mr. Edwin Adam retires at the ordinary general 
meeting, and is eligible for re-clection. Messrs. Chalmers, Wade & Co., the 
auditors, also retire, and are eligible for re-election. 


Sir J. A. Willox, M.P., presided at the ordinary general meeting 
of shareholders held at Liverpool on Friday. When moving the 
adoption of the report and balance-sheet, the chairman said that 
the carrying through of the scheme had involved enormous 
difficulties and many complications. The network of tramways 
which the company contemplated passed through the areas of a 


large number of local authorities, and he was bound to ssy that 
those local authorities did not always take a broad-minded and 
liberal view of public policy. They bad been less constrained to 
promote the interests of the general community in the matter of 
cheap, transport of passengers and goods, than in striving to secure 
to their immediate locality special advantages for themselves at 
the general expense. The chairman spoke in detail of the progress 
of the works. The firet constructional work was that of the light 
railway between Liverpool and Prescot. The Liverpool Corpora- 
tion had not lioked up their lines from Old Swan to Knotty Ash 
until June, but it had been done, and the through service was 
begun at the end of June, The next section had Bolton for its base, 
Lines had been constructed and a regular service had been estab- 
lished between Bolton and Lowton, and between Tydlesley and 
Atherton on October 20th. The line from Atherton to Hindley had 
been completed and awaited official inspection by the Board of 
Trade. The extension from Hindley to Haydock was also in 
hand, and there was reason to believe, would be in operation early 
in the new year. The company would then have a direct and 
continuous system of tramcars running from Bolton to Liverpool. 
Power for operating the system was obtained, as far as the section 
beyond Bt. Helens was concerned, from a large generating station 
at Atherton. The expense of generating promised to be exception- 
ally low. As regards traffic there were future possibilities far 
beyond anything contemplated for a mere passenger service, 
There was the goods traffic ; there was the parcels traffic; and there 
was the supply of electrical power for manufacturing and indus- 
trial purposes. 

The motion was seconded by Mr. E. R. Musprart, and the 
report and balance-sheet were unanimously adopted. 

Mr. E. ADAM, a retiring director, was re-elected, and Messrs. 
Chalmers, Wade & Co. were re-appointed auditors to the company. 


The Bastian Meter Co., Ltd. 


TRR directors’ report, submitted to the shareholders at the meeting 
held at Kentish Town yesterday, reads :— 


Your directors have the pleasure to submit to you the fourth annua] state- 
ment of accounts for the 12 months ending February 2kth, 1902, and also the 
profit and loss account for the following six months ending August 31st, 1903. 
The sole selling agency of the British Electric Meter Co., Ltd., was not 
cancelled until January 19th, 1€02, and during nearly the whole of the first 
period of 12 months the company's operations were considerably hampered by 
the unsatisfactory nature of that arrangement, and were disorganised owing to 
the negotiations for its termination. The loss of £656 8s. 10d. may fairly be 
attributed to these causes. A profit of £950 9s. 4d. has been earned during the 
ensuing six months (at the rate of nearly 5 per cent. on the issued capital of the 
company), and the continued expansion of the business indicates that thia 
profit will be considerably increased by the end of the financial year, and that 
the anticipated benefit to this company by the acquisition of the control of the 
sales department will prove fully justified. The increase in ihe British and 
foreign sales are both equally satisfactory, aud that the Bastian meter is a 
practical success is proved by the numerous repeat orders and testimonials 
constantly received by the company. "The value of the goodwill has certainly 
increased, and the value of the patents has been well maintained by the 
addition of patents for important improvements in details of construction of 
the meter. The market in Spain has been opened up, and meters supplied to 
Madrid, Seville, Carthagena, Burgos, and many other towns; but the 
directors are of opinion that a large trade can only be safely conducted by manu- 
facturing in the country, and negotiations for the sale of the Spanish patents 
are wel advanced. Satisfactory orders are also being received from Belgium, 
and steps are being taken that the company’s interests may be efficiently 
represented in South Africa. The Bastian meter, specially designed for use 
on electric tramcars, is just being put on the market, and the directors 
anticipate a large sale, as it supplies a distinct want. Mr. Thos. Johnston has 
been elected to & seat on the board, and, in accordance with the articles of 
association, his appointment is subject to confirmation by the shareholders. 
Mr. D. J. Cowles retires from the board by rotation, but, being eligible, offers 
himself for re-election. The auditors, Messrs. Percy Mason & Co., also offer 
themselves for re-election. 


The British Westinghouse Electric and Manu- 
facturing Co., Ltd. 


Mr. GEORGE WESTINGHOUSE presided last Friday at the third 
annual meeting of this company held at Westinghouse Building, 
Norfolk Street. 

The secretary (Mr. RaLeian B. PuirLPOTTS) having read the 
notice convening the meeting, 

The CHainman said that he proposed. to refer as briefly as 
possible to the progress which had been made since the last 
meeting, and to such matters as were of immediate importance. 
Manufacturing operations on a considerable scale are. now being 
conducted at the works in Manchester, where all further orders for 
electrical machinery, steam turbines and gas engines will be 
executed. These orders include the eight 5,500-xw. turbines and 
generators for the Underground Electric Railways Co., of London, 
Ltd. (including the District Railway), and the three 3,500-xw. 
turbines and generators for the Metropolitan Railway Co., besides 
the entire steam and electrical apparatus for the Clyde Valley 
Power Co. There are now employed in the works at Manchester 
about 3,000 operatives, who, under experienced supervision, 
are rapidly becoming familiar with new methods of manufacture 
and the use of special machine and other tools. There was every 
reason to expect that the costs and rate of production would be 
entirely satisfactory. Many of the best workmen of the district 
are seeking employment in the works. It was the intention of the 
managers, while mindful of other interests, to fully meet the public 
expectation, that this enterprise would prove to be an object 
lesson to other British manufacturers; but “this can only be 
accomplished by the adoption of the machinery, practice and 
methods of those manufacturers who have surpassed and distanced 
other manufacturers who have continued to rely upon practices 
which many thoughful people now look upon as obsolete.” Daring 
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the past year the business of the American companies, ie., the 
Westinghouse Electric and Manufacturing Co., and the Westing- 
house Machine Co., both of Pittsburg, and Westinghouse, Church, 
Kerr & Co., of New York, had so increased as to make necessary 
the purchase of additional land and the erection of further work- 
shops which will nearly double the present output capacity in order 
to meet existing demands. This increased capacity, it was hoped, 
would provide, in a small measure, for the requirements of some 
of the principal steam railways. The chairman continued: 
" Already railways are planning to extensively useelectricity for the 
operation of suburban traffic, especially in and near New York, 
where the ever-increasing passenger traffic has developed new 

roblems, which, apparently, can only be solved by the relegation of 

ocomotives to the scrap-heap and the use of electric motors in their 
stead. The manufacturing and engineering operations involved in 
these new developments are so stupendous and of so novel a character 
that it bas become very difficult for a single engineer, however able, 
to adequately meet the situation. Recognising this important fact, 
the Pennsylvania Railroad (one of the greatest business organisa- 
tions in America), after the formation of a special board of officers 
and engineers to consider the subject in its several phases, has 
entrusted all that relates to the mechanical equipment of its power 
and passenger stations, and to the electrification of its tunnel system 
from New Jersey under the city of New York to Long Island, and 
for the Long Island Railroad, to Westinghouse, Church, Kerr & Co., 
as engineers and contractors. This company, which, as you know, 
is the engineering branch of the American Westinghouse Companies, 
has already executed some most important contracts, and in so doing 
bas established a corps of engineers familiar with electric, steam 
and hydraulic engineering, and with the designing and construction 
of the buildings and other engineering works incident to the 
establishment of such great power plants.“ 

"The bearing on the British Westinghouse enterprise of this 
evidence of confidence was important, because the company was 
entitled to the benefit of the additional experience which would, as 
a result, be acquired by their American partners. This experience 
would be exemplified by drawings, plans and specifications, and 
the services of special engineers would be at all times available to 
their managers, and hence tothe users of their apparatus. The 
developments of these several American companies in the matter of 
new designs of apparatus, new methods of operation and of manu- 
facture, bad been particularly important during the past year, 
and especially in respect of the construction and use of vas engines 
and Parsons steam turbine engines. The right to the manufacture 
and use of the latter in the territory covered by this company's 
operations had recently been acquired. In the present practice of 
generating power, more than one-half of the fuel used is wasted, ag 
compared with possible results. This waste of fuel, and the amount 
and value thereof, are so appalling as to justify large expenditures 
of capital to effect the saving of a ccmmodity of vital importance, 
the supply of which is being sapidly exhausted. Recently the 
attention of the whole world has been particularly drawn to the 
subject by reason of the prolonged strike of the miners in the 
antbracite coal districts in Pennsylvania, one effect of which has 
been to greatly enhance the price of all kinds of fuel. It is 
estimated that over 600,000,000 tons of coal are annually mined 
and consumed throughout the world. The field of activity and the 
incentive for those who manufacture the apparatus to effect a 
saving of half of this output of coal need not be enlarged upon. 
The Parsons steam turbine for the driving of electric generators is 
an ideal device, and so long as steam is depended upon its use for 
power purposes can be widely extended, and your company haa 
therefore made the manufacture of this type of engine a special 
feature. It is the conviction of your chairman that the gas engine 
will also prove the most important instrument for the cheap pro- 
duction of power, particularly if a simple and effective device be 
found to remove tar and dust from ordinary soft coal producer gas. 
He believes that such a device will soon be available to your com- 
pany,tbe application of which will make the gas engine branch of 
your business large and profitable." 

Already there was a very large demand for gas engines to be 
operated with gas made from anthracite coal or coke, which is 
cleaned sufficiently by a very simple apparatus. As stated in the 
report it was proposed to submit a resolution to increase the pre- 
ference share capital to a total of £2,000,000, i.e., to authorise a 
further issue of 200,000 £5 preference shares to rank pari passu 
with those already issued, and if so authorised. The directors 
would forthwith offer 100,000 of such new shares to the present 
proprietors at £5 10s. per share. This additional working capital, 
which their extensive plans had contemplated from the first, was 


. fortunately needed -sooner than some of them expected. He said 


“fortunately,” because they had already secured such a volume of 
business as to justify the profitable use of the additional working 
capital which would be required to carry the materials and accounts 
involved in the execution of existing contracts. In illustration of 
the capital requirements of such an enterprise as this he mentioned 


& few figures relating to the American companies, whose business it 


was proposed they would duplicate at their plant in Manchester, 
so far as the demand within the territory will justify. Their 
combined capital amounts to about £8,000,000. Their output 
for the present fiscal year ending March 3lst next will exceed 
£6,000,000. "Their orders and contracts in band are very large, and 
the monthly receipte of new orders for a long period havé equalled 
the outpnt of the factories of all.those companies, notwithstanding 
a constant increase in the facilities of each concern. With prompt 
collections, the running accounts outstanding and the value of 
the material in process and required in stock, aggregate nearly 
44,000,000 ; and it may be further observed that the percentage of 


profit on the large amount of capital referred to (notwithstanding 


the keenest competition) is larger than when the volume of business 
was smaller, due to the fact that the later investments of capital 
have been, and should always be, much more remunerative tban the 
capital first expended in the creation of the works and their 
equipment; and I may further add that both the preference and 
ordinary shares of the Westinghouse Electric and Manufacturing 
Co. have for some months commanded a premium of over 100 per 
cent., the dividends on both being at the rate of 7 per cent. per 
annum. The directors of the American Westinghouse Co. had 
authorised him at his discretion to take all of the 100,000 shares 
proposed to be issued which might not be applied for by the 
proprietors at £5 10s. per share, which authority he would take 
pleasure in exercising, for such action would assure to this company 
a — of £50,000 on the issue of the 100,000 new preference 
shares. 

“ During the past year and a half the electric trade in all 
countries, except the United States, has been much demoralised by 
the practice of large Continental manufacturers who, from stress of 
circumstances, have offered their wares at prices believed to be 
much below their cost; and in some instances it is said that these 
manufacturers, to justify the difference in price for like apparatus, 
when used at home and when exported, have explained that they 
have adopted such a course of filling foreign orders for the purpose 
of ensuring employment to their workmen. Your managers have 
had occasion to note the effects of this course on the part of 
several important Continental manufacturers of electrical apparatus.” 
The contract for the electrification of the Mersey Railway has pro- 
gressed favourably, and the plant would, with the exception of 
some delay by the manufacturer in the delivery of a portion of the 
cars, be ready for operation early in January, about the time 
named in the contract for the completion of the work. If the 
results were comparable with those due to the electrification of the 
Manhattan Elevated Railway in New York, the proprietors of the 
Mersey Railway Co. should have cause for congratulation. 

In his remarks last year he said :—“ If railways want, to protect 
the properties they have built up, they have got to e the 
initiative and handle their suburban traffic by electticity, instead 
of sitting still and seeing competing companies started to cut into 
them.” He had previously given public expression to a belief, 
founded upon a careful consideration of their requirements, that the 
great railways of England could more advantageously purchase 
their supply of electric current from central power houses than by 
establishing the required number of smaller generating stations along 
their lines for their own use only. It seemed quite clear to him that 
the rate of development of electric traction in Great Britain would 
depend largely upon the facility with which the required capital 
can be raised, the machinery constructed, and the plants established. 
In the case of general power plants advantegeourly located each to 
supply a number of users, the total apparatus, material and capital 
required for their construction would probably not exceed one-half 
the amount of that needed if each of the railway companies should 
proceed to establish the numerous small plants which would be 
required for the operation of their local train service in a very 
extended area. Several of the leading companies have taken action 
in the direction indicated; among them the North-Eastern Rail- 
way has already invited tenders for the equipment of about 45 
niles of its lines in and about Newcastle. This company, instead 
of building its own plant for the manufacture of electricity, was 
proposing to take a supply from the Newcastle-on-Tyne Electric 
Supply Co., which might be considered a precedent of importance, 


for it would undoubtedly draw attention to and establish the fact . 


that the great railways can avoid a large expenditure of fresh 
capital by securing a supply of electricity from companies already 
having the required Parliamentary powers, or from other cor- 
porations yet to be formed. If there were to-day a supply of 
current available along tbe lines of railways, there would un- 
doubtedly be a rapid development of electric traction upon branch 
lines, which are now operated with little satisfaction to the public, 
and at great cost to the railway companies. Besides tbe North- 
Eastern Railway, the Lancashire and Yorkshire Co. has announced 
its intention to clectrify its line between Liverpool and Southport, 
while the Great Eastern aud London and Brighton Railway Com- 
panies have given notice of their intention to apply for Par- 
liamentary powers. It is worthy of note that the American 
railway companies enjoy great advantages over the English 
companies in the matter of the electnfication of their railways, 
for such work is almost wholly done under existing general laws, 
while the like simple right is not available to the English 
railways. 

„From your report it will be seen that there has been a most 
satisfactory growth of business, as indicated by the orders taken 
during the past fiscal year aggregating £932,000, and those received 
since the beginning of this year amounting to over £825,000. Skill 
has been shown by your manager, Mr. W. H. Wells in the 
negotiations which have led to the securing of this business, aud in 
equal manner Mr. H. 8. Loud, your works' manager, has effectively 
advanced manufacturing operations, while Mr. Jas. C. Stewart, mo 
erected your works at Manchester, and who has since become mw " 
the managers of your company, being e:pecially charged 1 
execution of contracts, has pushed forward the work of the elect: fa 
fication of the Mersey railway in a manner which has met ub 
favourable comment from the parties interested and the public. 
board of officers has been formed, consisting of the 5 
named, with whom two members of the Executive Committee, Mr. 
J. H. Lukach and Col. Montagu Cradock, C. B., meet for the puro 
of discussing the important business matters of the 8 = 
intended that this board of officers shall be enlarged by adding 
it the treasurer and the works auditor of the compar] 

The adoption of the report was carried unanimous y. 
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The retiring directors and auditors having been re-elected, the 
meeting became special and approved of the increase of the capital 
by £1,000,000 in 6 per cent. £5 preferred shares, which will be 
allotted in consideration to the holdings of the present proprietors, 
though, Mr. Westinghouse said, it was hardly practicable to do so 
pro rata, ! 


Automatic Telephone Company. 


Ax extraordinary general meeting of this company was held last 
Saturday, at Cannon Street Hotel, Mr. Max Margowski (managing 
director) presiding. After lengthy discussion, the resolutions sub- 
mitted for re-constructing the company were passed with five 
dissentients. Voluntary liquidation, with Mr. E. G. Festing, the 


secretary, as liquidator, was approved. The new company will have 


the same name as the old, and the share capital will also be the same, 
viz. :—£100,000, divided into 47,940 preference shares of 2s. 6d. 
each, of which 4,000 shall be credited with 2e. paid up thereon, 
and 752,060 ordinary shares of 2s. 6d. each, credited with 2s. each 
paid up thereon. The directors had, previous to the meeting, 
circularised the shareholders to the following effect :— 


Since the last annual general meeting the company has made great and 
substantial progress, and there can be no doubt that you possess an inventioz 
of great merit and commercial use, that must be generally adopted in 
consequence of its extreme simplicity, cheapness of construction, and 
adaptability to the present telephone systems in general use throughout the 
world. By the several circulars sent you during the last few months, you 
have been advised of the progress made, and a short time since you bad the 
opportunity of seeing the commercial portable exchange of your system. 
During the whole of this time it has been necessary to keep the patents of 
your invention alive, and lately, to properly protect your interests, it was found 
necessary to apply for further patents for improvements, It will be in your 
reccllection that at the last balance-sheet the company was practically with- 
out money, and that there were at that date 88,970 unissued shares. To carry 
on the affairs of the company, your directors had to seek for further means, 
and the board arranged that these unissued shares should be dealt with for 
that purpose. Your directors succeeded in placing a portion of these shares 
at 6 per cent. non-cumulative preference shares, at par, with a call on the 
balance. Your Company having passed what may be called the experimental 
stage, it has become absolutely essential, to properly carry on its business, 
that it should have a factory, and you were informed in the circular letter of 
October 20th last that mcst suitable and desirable premises had been secured 
for that purpose. To properly equip with plant and machinery the factory in 
an up-to-date manner, further working capital is, in your directors’ opinion, 
after giving the matter very careful and exheustive study, absolutely 
necessary. 


From the remarks made by Mr. Margowski, it seems that a 
practical gentleman had been engaged, on the recommendation of 
Prof. 8. P. Thompson, with a view to perfecting the system. The 
missing link was the call box to call up a subscriber, but the 
point was of minor importance, and had nothing to do with the 
system as a system.” 


South Wales Electrical Power Distribution Co.— 
Mr. Robert Forrest has accepted the chairmanship of this company, 
rendered vacant by the death of Mr. Archibald Hood. Mr. W. W. 
Hood has joined the board, and Mr. E. B. Martin—one of the 
original directors—who resigned his seat at the beginning of the 
year through ill-health, has mow rejoined his former colleagues. 
Sir William Thomas Lewis, besides being an original director of 
the company, is also acting as one of the trustees for debenture 
holders. 


Stock Exchange Notices.— The Committee has appointed 
special settling days as under:—-Monday, December 29th, British 
Electric Traction Co., Ltd.— Further issue of 32,066 ordinary shares 
of £10 eacb, fully paid, Nos. 200,001 to 232,066; Wednesday, 
January 7th, British Electric Traction Co., Ltd.—Further issue of 
18,937 6 per cent. cumulative preference sbares of £10 each, fully 
paid, Nos. 300,001 to 318,937 ; and basordered both sets of securities 
to be officially noted. | 


British Electric Street Trams, Ltd.—“ A considerable 
shareholder,” writes tothe Financial Times, asking his fellow share- 
holders to combine in securing a searching investigation into the 
company’s affairs, and the past management of the directors. He 
adds The sum of £70,000 was subscribed by the sharebolders, and 
it does not seem as if in two years this sum could have been lost in 


legitimate business.” 


Electrical Copper Co. — An extraordinary general 
meeting of this company was held on Tuesday at Winchester House, 
at which three or four shareholders were present. The proceedings 
were conducted in private. 


National Telephone Co.— The transfer bcoks of 34 per 
cent. and 4 per cent. debenture stocks will be closed from tte 18th 
to the 31st inst. inclusive, for the preparation of the warrants for 
the interest due January 1st. 


e 


STOCKS AND SHARES. 


Wednesday Evening. 


MoNzY conditions ruling rather more easily than they often do at 
this time of year, the general markets in the Stock Exchange are 


half inclined to awake out of their lethargy. Certainly, a break 
in American railways does not conduce to a return of public con- 
fidence, and the dulness of Consols is another restraining influence, 
But, on the other hand, a breath of fresh speculation is wafting 
Kaffirs considerably higher, and Home railway stocks are what may 
be called tentatively good upon the approach of dividend time. 
The investment departments, on the whole, are doing a quiet busi- 
ness, and, as noted last week, electric supply shares give plenty of 
work to those connected with them. Telegraph securities remain 
dull, the Eastern group being under the maleficent influence of the 
new cable, but a fair amount of business passes daily in National 
Telephone issues. 

City and South London Railway stock bas slipped back a point, 
despite optimistic estimates as to the coming dividend announce- 
ment. Some sanguine souls talk of 4 percent, which would make 
3 per cent. for the whole year, but if the company pays 31, there 
should be considerable satisfaction. The board are not likely to 
divide their profits up to the hilt, and no surprise need be felt if 
even the 33 per cent. prophets turn out to have been over tanguinc. 


For the latter half of 1901 the City and South London paid 2} per 


cent. on its Ordinary stock. A noticeable feature in regard to this 
company is the demand which is in evidence for the Third Pre- 


ference, now quoted about 126. Sellers might probably get this 


price, for there is very little stock on offer, and the buyers appetr 
eager to have it. Considering that it pays all but 4 per cent. on the 
money, and is apparently excellently secured, holders are not 
likely to sell at the present comparatively low price, better 
though it be than that which has prevailed for the lat 
few months. Central London stocks have not moved. The 
dividend seers are putting 4 per cent. as the probable dis- 
tribution on the Ordinary, and the same on the Deferred. Great 
Northern and City Preferred are 8, and East London hangs help- 
lessly at 6. Metropolitan Consolidated is being put along in a steady 
fashion, and has got up to 854, after touching 86, which is the highe:t 
figure reached this year. 

A much firmer tone characterises the British Electric Tracticn 


issuer, all these having advanced during the week. Sales of the new’ 


Preference shares have stopped for the time being, anda little support 
came to the aid of the market at an opportune moment. British 
Westinghouse application papers for the newPreference shares are 
now out ; some disappointment exists over the way in which the ism e 
is being made. The new shares are not offered pro rata, so a gad 
many proprietors are likely to think the matter too much trouble to 
consider. The applications bave to go in by next Monday at latest, 
only six days after the circular offering the sbares was in the sbarc- 
holders’ hands. The Christmas week is by no means the time when 
present-buying people care to make application for shares upcn 
which 10s. each is payable forthwith, and £1 on allotment, and so 
on. There is not much of a bonus in the price of the shares, which 
are offered at £5 10s. and rank for dividend after January 31ef, 
1903, so that, after allowing for this interest and the unmarketabilit y 
attaching to new shares, the profit does not amount to anytbii. g 
substantial. Nevertheless, the shares are certainly cheap, aid 
British proprietors will be foolish to 1ose their chance of allotmente, 
for all the shares not taken up by them will go to others who have 
already made an offer for them. There is a ; premium on them 
now. 

In the telegraph market, Eastern Ordinary has eased off a poirt, 
and China shares are again down. ‘The fall in these last has been 
much more severe than that in Eastern stock, and Eastern Exten- 
sions, regarded as stock, are now some 10 per cent. lower than 
Eastern Ordinary. But the 4 per cent. Debenture stock of tle 
Eastern Co. has risen a trifle. Western Telegraph shares are down 
1; the dividend deducted practically accounts for tbe decline. So 
far, the trouble in regard to Venezuela has not affected any of the 
stocks in this department. The American group is unaltered on the 
week. Marconi shares enjoyed a charp sprint the other day, 


advancing from 213 to 3,4. The buying was of the usual profes- | 


sional order. | 

In the electric supply department, a fall in City of London goes 
against an improvement in Charing Cross and Strand shares. The 
latter may, perhaps, be due to the enterprising fashion in which tle 
Charing Cress Co. is pushing its City business, and possibly the 
decline in “ City Lights” is not unconnected with the same reason. 
Edmundson Ordinary are being largely bought, and the price shows 
a rise of 1, while County of London and Brush Preference are 10s. 
to the good. Blackheath Ordinary slid back 28. Gd. on the appear- 
ance of a small seller. One or two of the gilt-edged stocks in this 
department were marked ex dividepd on the last Stock Exchange 


account day, but the deductions are being recovered. City of 


London Second Debenture is again harder, despite the fall in the 
price of the shares. Brash Second Debenture has lost the point it 
picked up a week ago, and beyond this the miscellaneous group 
shows no alteration in values. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


ae Closing Closing 
Present or Dividends for the last dta alan week ended 
Issue. NAME, ea three years, 59 10th, d n pip i 
A 1899. | 1900. | 1901. Highest Lowest. 
67,100 | African Direct Telegraph, 4 % Debs. bie zx 8 100 ps te es 98 —102 98 —102 ix ss 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25, 000 vo £s s 10 - s vs 2i— 84 24— 34 x Vs 

119,7001 Do. do. 5 % Debs., Nos. 1 to 1,250 Red. $5 x d 100 v PN a 70 — 80 70 — 80 s v 

788,840 | Anglo-American Telegraph s - x .. | Stock 73/6 y 61s. 49 — 52 19 — 52 49 = 
8,106,580 Do. do. do. 6 9 Pref. s s vs is .. | Stock 6 % 6% 6 96 93 — 95 93 — 95 915 93; 
8,105,580 Do. do. do. Deferred ux ds E 13 .. | Stock | £1 7s. 55. X 2s. Si— 9 Bi— 9 9 af. 

44,000 | Chili Telephone, Nos. 1 to 44,000 .. v: "S vs ss gx 5 4% 5 % 5 95 4 — 4} 4 — 43 
18,383,300$ | Commercial Cable .. .. | $100 8 % % | 8% | 178 —188 178 —188 13 15 
1,811,209 Do. do. Sterling 500 year 4 4 * Deb. Stock Red. 55 .. | Stock M b ix 94 — 96 91 — 96 952 941 
16,000 | Cuba Telegraph .. v3 ka 10 1% 44% 4% 5 — 6 5— 6 s , 
6,000 Do. 10% Pref. nd eis e = oe 2 - 10 bs es s 121— 13. 124— 18 
12,981 | Direct Spanish Telegraph - wi $3 ws 5 4% 4% 4% 24— 31 2: 31 
6.000 Do. do. 10 % Cum. Pref. EM 25 vx js 5 ys a oe 7— 8 7— 8 s v 
60,7100 | Direct United States Cable. : 20 34% 34 34% 101— 101 101 — 107 103 10 
96,300 | Direct West India Cable, 44% Reg. Deb., within Nos. 1 to 1, 200, Red. | 100 2s va es 100 —103 100 —103 es " 
4,000,000 | Eastern Telegraph, Ord. Stock ; 3 ..| Stock | 7% 7 96 7 96 123 —12H 122 —127 125 123 
1,955,565 Do. 84 % Pref. Stock ; ik wis » 100 ex i ne 89 — 92 89 — 92 pd <a 
1,584,645 Do. 4% Mort. Deb. Stock Red. " .. | Stock - ^ 8 101 —107 105 —108 105 of 

900,000 | Eastern Extension, Austr alasia, and China Telegraph 925 wh 10 1% 7% 1% 113— 114 111— 12} ud 114 

820,0001 Do. 4%, Deb. Stock Stock bss e 85 107 —110 107 —110 5 
800,000 Hem & South Afriean Tele., 4% Mt. Db., Nos. 1 to 3, 000, red. 1909 | 100 54% ss - 99 —102 99 —102 
200,000: do. 4%, Reg. Mort. Debs. (Mauritius Sub. ) 1 to 8,000 25 b: - .. | 99 —102 % 99 — 102 i id 
180,227 Globe ‘Telegraph an Trust. 10 54% 54% 54% |j 9 — Ul 9 — 91 977 9 
180,042 Do. 6 X, Pref. : Mes E " es 10 os we 22 13 — 1:34 13 — 134 
150,000 | Great Northern Tele “raph, of "Copenhagen S oy 10 | 124% |15% |15'À 26 — 27 26 — 27 
70,000 Halifax and Bermudas Cable, 44 % 1st Mort. werte D ! 100 25 p " 100 —103 100 —103 me " 
17,000 | Indo-European Telegraph : 255 m se 25 10% 10 % |10% 89 — 43 39 — 43 11 40 
100, 000“ | London Platino-Brazilian Telegraph, 6 EA Debs. vs x zs 100 a 82 , 101 —105 101 —105 ne Vs 
72,680 | Montevideo Teens: Ltd., 8 555 Nos. 1 to 72,680 T ES gs 1 23% - D i i— 4 
86,192 Do. % Pref., Nos. 1 to d 492 Ps ba 1 5 «3 : 1 i— 

1,983,383 National W Pref. Steer” P 85 .. | 100 5 9$ 5% 5 96 92 — 91 92 — 94 934 92 
1,966,667 Do. do Def. Stock : “s sa - - E 100 $a 60 61 xd 62 — 64 63 — 65 64} 624 
15,000 Do. do. 6% Cum. Ist Pref, ff. 10 6% |6% |6% 124— 13; 124— 134 ic 
15,000 Do. do. 6 & Cum. 2nd Pret. |. — 10 6 6 % 6 11i— 12 11— 12i ie 

250,000 Do. do. 5 % Non-cum. 8rd. Pref., 1 to 250000 .. i 5 5% 5 * 5% 5 — 54 5 — 52 5p. 
2,000,0000 | _ Do. do 34 9; Deb. Stock Red. .. 4. | Stock 33% | 3%% | 84% 95 — 9x 95 — 94 96. 

600,000 Do. do. 4*5 "Deb. Stock Red. A A 100 xd 4% 4% 101 —105 101 —105 103 103 
171,504 | Oriental Telephone and E Ei Nos. 1 to 171,504, fully paid FS «^ 1 5 6 96 6 96 1 t 

100,0000 | Pacific and European Tel., 4 95 Guar. Debs., 1 to 1,000 vs ..| 100 "e i M 99 —102 99 —102 s 
11,439 | Reuter's ... Ss e ja "E ae ae * 8 5 96 5 96 5 96 63— 7 7 T 

8,808 | Submarine Cables Trust : Vd a m T zi .. | Cert. - de ee 110 —120 110 —120 - 
58,000 | United River Plate Te ‘lephone : gi ox ded 5 1.95 7 96 7 96 5 — 54 5 — 53 à 
40,000 Do. do. 5% ^ Cum. Pref., Nos. 1 to l "d 5 Sa ix 8 41— 5 44— 5 R 

179,9471 Do. do. 5 ob Debs. .. .. | Stock Vs "m PET 102 —105 102 —105 es - 
15,609 | West African Telegraph, Shares as 10 a s $5 3— 4 9— 4 x d 
80,008 West Coast of America, Nos. 1 to 30,000 and 58, 001 to 53, 008 . : 24 T 2 ae 0 + 0— 4 
150,000 Do. do, 4%, Debs., 1 te 1,500 guar. by Braz. Sub. Tel. 100 P5 EX Ex 98 —101 98 —101 Ts e 

267,930 | Western Telegraph, Ltd., Nos. 1 to 901.930 T s A 10 1% 71% 7 96 113— 12 11— 114 xd. 112 112 
75,0001 Do. do. 5 'X, Debs. 2nd series, 1906 e" im d 100 D. TORR CB 102 —105 102 — 105 a T" 

400,000 Do. do. 4 94 Deb. Stock Red. si a d 100 T - sa 99 —102 39 —102 
88,321 | West India and Panama Telegraph . 2: 75 10 876 1^6 T 14— É 
91,563 Do. do. do. 6 % Cum. Ist Pref. 10 : 1— 54 im 40 57 

4,669 Do. do. do. 6 0 Cum. 2nd Pref. 1 10 3 — 4 3 — 
80,0001 Do. do. do. 5 ^5 Debs., Nos. 1 to 1, 800 100 100 —103 100 108 
t D 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | 
20,000 | British Aluminium 7 % Cum. Pref. .. oe te atlas a Sete 8—4 | s— E 

800,0001 Do. do. 5 M 1st Mort. Deb. Stock Red. Là à Stock ss T 75 — 80 75 — x 2s 
100,000 | British Electric Traction jx ; a 35 T 10 , 8% 9% 9% . 121— 123 123— 1 18 122 
100,000 Do. do. 6%, Cuin. Pref. . T T 100 T de lli— 124 | 12 — 12} 121 e 

600,0001 Do. do 5 M > Perpetual Debenture Stock as Stock |; .. | .. 1323 —126 124 —127 1257 1251 
100,000 British Insulated Wire Ord. . 2» € ze 5 , 20% 1% 10% 7à4— 8 7 8 a T" 
100,000 Do. a 65, Cum. Pret. 85 FS d P D^ eus aa - 5 6 f 6 
50,000 Do. 44°, lst Mort. Deb. Red.. vis js ..| 100 , .. bs n 103 —106 | 103 —106 
50,000 | {Browett, Lindley & Co. (1899), Ord. .. 2 s T. ia £1 bo d 8% | . | 12/6to 13,6 12:6 to 13:6 
50,000 |f| Do. ‘do. 6 ‘x, Cum. Pref. EP "m she - Zl 3j. x. 6 T 16/6 to 178. 16/6 to 178. 

105,731 | Brush Electrical Engineering, Ord., 1 to 105, 731.. : 985 2 54% 5% Nil i— 1 1— 14 

150.000 Do. do. Non-cum. 6 % Pref, . Pe e 2 6 % 6 * | 3 1 — it 1— 13 15 

125.000 Do. do. ren „, Perp. Deb. Stock s .. ! Stock ai die 100 —103 100 —-103 

125 0001 Do, do. 44%, Perp. 2nd Deb. Stock Stock | .. | = 91 — 99 93 — 98 i 
85,000 | Callender's Cable Construction shares a 5 15 % 15 20 14 — 15 14 — 15 144 
40,000 Do. do. do. D „ Cum. Pref. f 5 hi ee s | 5: 6 | ök— 6 880 
99,0007 Do. do. do. TE Ast Mort. Deb. Stock Red. Stock s AED 109 —113 109 ---113 us te 

1,860,014 Central London Railway, Ord. St ck | Stock 23 | 4% | 106 — 109 106 --109 108 107 
093 Do. do. 4° 5 Pref. Stock. Stock MER 4% 105 —10x 105 —104 aris T 

494.9093 Do. do. Def. do. 80 wig ak . ) Stock -— 4% 106 —109 106 —109 : zs 
1,830,000 | City and South London Railway "E is m ex T .. | Stock ' 13%, 14 2 X 76 — 77 | 75 — 76 764 15 

85,000 | Crompton & Co., Nos. 1 E MUN. = js : 1 x: 8 72 8% 73% 24— 3 23— 3 M. 2 

Do. 5% Ist Mort eg. De to 0 an t ; 

100,000: 901 to 11,000 of £50 red. — 101 —106 % 101 —106 % 23 - 
99,201 | Edison & Swan United Elec. Light, A" shares, £3 paid, 1 to 99, 261 5 6 a, 2270 .. à— 3 : 
17,139 . Do. do. “A shares, 01—017,189 . 5 6 00 27% % 1 af !  M— 2 : 

844,0281 Do. do. 4 9, Deb. Stock Red. 100 | .. „ 74 — 78 74 — 78 

100, 0001 Do. do. 5% 2nd Deb. Stock Prov. Certs. ‘all va. 100 ee iA e. 77 — 82 77 — 82 : 

112,100 | Electric Construction, 1 to 112,100 .. 2 6% 6% | 6% ^ 11— 13 | 1 lj A : 
81,390 Do. do. 1% Cum. Pref., 1 to 31,390 .. n 2. x. ge 22 27 

182,5001 Do. do. 4 T Perp. 1st Mort. Deb. Stock v .. | Stock TIPP 99 —102 99 —102 , i 
25,000 | General Electric Co. (1900, 5 X, Cum. Pref. ; . th i 10 ! 5 % 5% 10 — 104 10 — 104 . 

200,000 Do. do. ^, Mort. Deb. te ae eee | Stock |... = + 99 —102 99 —102 
85,000 Henley' s (W. T.) Telegraph Wore. M va : - i sa 5 15% 20 % 20% | 164— 15 163 — 17: 

85,000 Do, do. % Pref. . - 92 5 43% 43 T — 52 o1 :; 

48,050 Do. do. Mort. Deb. Stock x .. | Stock ODER E ‘se 109 —113 109 —113 as m 

50.000 | India- Rubber, Gutta-Percha & diee Works és T 10 110% :10% 10 % į; 2%— 214 204— 214 21} 21i 

800,0001 Do. do. do. 4 9$ ist Mort. Deb. 100 | ae ee Sa 100 —103 ; 100 —103 vx ex 
87,500 Liverpool Overhead Railway, Ord. $4 Es i T 10 37% 90 14% 61— 64 ' tt — 63 
10,000 Do. do. Pral. i0paid | 2 025 o | 10 5 jo ut da — 9 — 10 yy 1 

7,500 | Parker (Thomas), Ltd., Ord., Nos. 1 to J,  .. 6. „ 100 Ooo ee Maak e 
iRosling & Fynn 6 95 Cum. Pref. à ee RA i es £1 Sa 6% d v 130t0200 ^ ..—.. is 925 
87,350 Telegraph Construction and Maintenance. . 12 15 % 173% 20 % 37 — 40 |. 87 — 40 89 33 
150, 0007 Do. do. 4 95 Deb. Bds., Nos. 1 to 1, 500 Red. 1909 | 1000 .. „ 102 — 105 102 —105 104 sS: 
540,000. | Waterloo & City Railway, Ord. “Stock s , ..| 100 8% 89, | 8% 93 — 96 : 93 — 96 m T 
] 


+ Quotations on Liverpool Stock Exchange. 
9 From Bradford Share List. 


— — ———— ee eee eee E — 


t Unless otherwise stated all shares are fully paid. 
q From Manchester Share List. 


——ů— ——— an a ————————À — — —— —y— C reu e al 
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LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Consolidated Telephone n acre and Maintenance, N- · Oldham, Ashton, and ase Electric (£10 pd.), Ord., ped 
National Electric Pree Wiring, à— Do. Pref (£10 pd.), 10—11 


A Bank rato of discount 4 ver oent. (October and. 1909). 


---—- — — — —— — — 
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SHARE LIST OF ELECTRICAL bois res (continued).—ELECTRICITY SUPPLY COMPANIES. 


Stock Closing Closing Business done 
eae : NAME. or pipi for the Quotationa Quotations week ended 
° Share. reo poate. . 10th. Dec. 17th. | Dec. 17th, 1902, 
HM Eod | 1900. | 1901. Highest.: Lowest. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.. 1 NE NEN à— } — id — 2 
100,000 Do. 43% 1st Deb. Stock, Prov. Certs. 100 es - "m 110 —118 110 —118 ean. du My 
20,000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 5 6% 6% | 8% 10 — 1 93— 1 oa | 
20,000 Do. do. 1% C Cum. Pref. 5 5 * ^ 10— 1 1 "e 
50,000 | Charing Cross and Strand Electricity Supply . 5 9% | 9% |10% 9 — — 98 94 
70,000 Do. do. do. 90 Cum. Pref. 5 Es " E 51 is : 
40,000 Do. do. City Undertaking "4 % Cum. Pret- 5 dd ix i: : 
250,000 Do. do. 4% Deb. Stock Red. 100 UN - 105 —107 108 —105 xd 10 
44,4396 Chelsea Electricity Supply, Ord. 2 ia Me 5 6 96 5496 4 96 6 6 
150,0001 Do. do. % Deb. Stock 'Red. i .. | Stock vs a i 110 —113 110 —118 
70,595 | City of London Electric Lighting, Ord. 40, 001 —i io, 5: 10 4% | 0% 5 % 10 — 11 104 10} | 10% 
40,000 Do. 5 Cum. Pref., 1 to 40,000 " 10 : 6% 6 96 18 — 14 19 — 14 "E T 
400, 0001 Do. Deb. Stock, Scrip. (iss. at 115) all paid . eu iu it i 124 —129 194 —129 ar ae 
800,000 Do. 43% 2nd Deb. Stock, Prov. Certs., all paid .. i 100 8 is 109 —106 104 —107 ay is 
40,000 | County of London & Brush Prov. Electric Lighting, Ord. 1—40,000. . 10 4 % 4% 4% + 94 - x 
20,000 Do do. do. 6 % Pref., 40,001—60,000. . 10 6 % 6% 11 1 12 — 13 ts RE 
400,000? do. 43% Deb. Stock, Prov. Certs. (al paid) Red N RI 36 109 —112 109 —112 11 2 
50,000 Pirana 8 Electric Corporation, Ord. Shares . 6 6 96 7 96 1% 6 — i 6 — 6 64% 
80,000 Do. do. 6 % Cum. Pref. . Sei see a 5 "gum 6 — 6i rat 
140,000 Do. do. 44% Ist Mort. Deb. Stock — .. | 100 ie z% 107 —110 107 —110 p > 
21,000 Eentington and Knightsbridge Electric, Or; 4 5 11% |129$ |10% 10 — 11 10 — 11 1 s 
90,000 do. do. 4 % Debenture Stock — .. | Stock S. " 101 —104 101 —104 Y " 
110,000 ondon 1 Elecirio Supply Corporation, Limited, Ord. .. e 8 1? 2 14— 3 s 
49,840 Do. do. do. 6 % Pref 5 5 — 5 — 551 . 
100.600 Met s Electric Suppl do Ak jj 1st Mort. Deb. Stock Red 845 is 6% | 64% 19 — 163 1 — 164 ii | 168 
, etropoli ec n SUPP y, l to ; 10 5 r4 
220,000! Do. Ist Mort. Deb. Stock ds - e 58 Sis 109 —114 109 —114 i 
250,0002- D 313 Mort. Deb. Stock Red 2 .. | Stock me E : 99 —102 99 —102 8. al 
10,852 | Notting Hill Electric. Lighting eo. eee 10 7% 7 6% | Mi— 1 14 | » 
40,000 | St. James’ and Pall Mall Electric Light, Ord. 2 b 144% | 144 17505 14 1 14 1 E 145 
20, 000 Do. do. do. 7 % Pref. 20,081 to 40,080 5 1% 7 1 L 
150,000/ Do. do. do. 84% pes: dd: Red és 100 d a : —101 98 —101 es T 
12,000 Smithfield Markets Electric Supply, Ord. i 5 : lj— 91 1}— 2% LT "e 
60,0002 Do. do. 4% Deb. af P" s x^ 100 ts 80 — 90 80 — 90 E vi 
65,000 | South London Electricit Supply, Ord. 895 zu s 5 8 8 — 8 — te 22 
80, Urban Electric Supply, Ord., £4 pd.. si 20 5 ER M - 4 3.— v - 
30,000 Do. do. 5 9, Cum. Pret., £4 pd. "T V ps 5 23 8 4 4 £x Ps 
110,000 Westminster Electric Supply, Me 85 v bá sas 5 13 % | 104% 103% 11 — 12 11 — 12 111 M 
aa ETT 5 Cum. Pref. M 2 TENE: DNE — 6 — 84 GA | 64 
* Subject to Founders Shares. 1 Unless Der wine stated all shares are fully paid: 
MARKET QUOTATIONS, Wednesday, December 17th. 
2 à 
CHEMICALS, &c. Last week. This week. Inc. or Dec. METALS, &c. (continued). Lat week. This week. inc. or Dec. 
a Acid, Hydtoehlone, .. . per ct. 5l- | 5/- ' 25 g Copper Sheet EG ox per ton 265 2267 22 dec. 
a „ Nitric. * .. per wt. 29J. 22 / ae DX o od . .. perton, £65 £61 | £2 dec. 
a „ Oxalic. - e .. perewt.: 82/- 82/- T e 5 (Electrolytic) Bars .. per ton £55 | £55 as 
a „ Sulphuric » - .. per cwt. 5/6 5/6 - | € is sj Sheets .. per ton £73 £78 on 
a Ammoniac, Sal ; .. percewt.,  42/- 42/- i e e j 0 Rod .. per ton £61 | £61 . 
a Ammonia, Muriate (eryetal) .. per ton £83 10 £83 10 e 5 H.C. Wire per lb. "d. d. | 
a .. per ton £80 £90 f Ebonite Rod e . per lb. 8/- 3/- 
a Bleaching powder . T .. per ton 44 10 £410 | S Sheet ix .. per lb. 5/- 5J- 
a Bisulphide of Carbon 25 .. per ton £15 £15 n German Silver Wire T .. per lb. 1/44 1/44 
a Borax. re .. per ton £13 | £18 h Gutta-percha fine . m .. per lb. 8 / si 
a Benzole (90 %) ee .. per gal. 77 7/- h India-rubber, Para fine .. .. per Ib. | 3/44 to 8/74 8/2to 38/5 | 24d. inc. 
a vi (50/90 %) E .. per gal. 5/6 5/6 ' $4 Iron, Charcoal Sheets .. per ton ! £18 | £18 oa 
a Copper Sulphate .. Vs .. per ton £1710 £17 10 | $ , Pig (Cleveland warrants) per ton 47,6 | 48/6 1/- dec. 
a Lead, Nitrate an - .. per ton £24 £24 i ,, Forgings, according to size per ton From £11' From £11 | es 
a , White Sugar - .. per ton £31 | £31 1 a eran heavy .. per ton ! 47/6 to 50/- | 47/6 to bOJ- sa 
a ud i e vs : .. per ba 0 <a | ií , Wire, galvanised No.8 .. per ton | 2, 15 210 i 56 
a Methyla pirit . per gal. | / | í to l ; 
a Naphtha, Solvent (90% at 160°C). per gal. 5/6 56 | g Lead, English Ingot .. .. per ton il 2 6 to 410 160 . 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME LIMITS IN HEAVY ELECTRICAL ENGINEERING. 


Abstract of inaugural Address by the President, JAMES 
SWINBURNE, delivered December 4th, 1902. 


(Continued from page 1001.) 


THE turbine is under the same limit as regards pressure, in fact, 
high pressures are perbaps even more difficult to use, and super- 
heating does not, as already explained, seriously increase the 
mutivity of the heat taken in by the boiler. The turbine is almost 
perfect thermodynamically. There is practically no variation of 
temperature of any part of it, so there is no growth of entropy by 
conduction. Wire-drawing produces kinetic energy which is wholly 
convertible into work. There must be increase of entropy, however, 
through eddies and steam friction. In fact, one aim in design is to 
avoid the turbine being a large “ porous plug." There is no ad- 
miesion condensation, and the increase of entropy of the steam 
passing through should prevent any expansion condensation. If 
snperheating is necessary to prevent expansion condensation, it is 
the highest compliment to the designer, for it shows the wire draw- 
ing due to irreversible expansion and that due to the leakage and 
the axíal conduction of heat taken together are not enough to 
prevent expansion condensation, and the accompanying friction 
and entropy production near the exhaust end.  Comparatively 
little superheating decreases not only the water, but the heat con- 
sumption of a Parsons turbine. 

One of the chief disadvantages of steam engines for stations with 
small load-factors, is the difficulty of storing energy so as to get 
uniform boiler load. What is wanted is a reservoir containing 
something which undergoes & physical or chemical isothermal 
change; for instance, a substance that fuses at the right tempera- 
ture, and has a high latent heat of fusion. Unfortunately, there is 
no substance within the range of practical engineering. Moreover, 
the storage is on the wrong side of the engine. The difficulty of 
Storage is another drawback to the steam engine, and gives the gas 
engine a further advantage. 

Before leaving the steam engine, it may be in place if I bring 
before the Institution & recommendation of the Institution of Civil 
Engineers, that, in future, the British Thermal Unit be written 
99 instead of B T. U., as B. T. U. is used for Board of Trade 

nit. | 

The Gas Engine.— The simplest ideal form is a machine that 
pumps a small volume of air under a high pressure into a furnace, 
and draws out a large volume of gases at the same pressure and a 
very high temperature. The engine should then expand this gas 
down to the temperature of the air. The limits of the gas engine 
are essentially constructive, and the difficulties in the way of large 
gas engines are enormous. Theoretically the gas engine has a very 
great advantage. The possible range of temperature is so 
high that the mutivity approaches unity. In addition to this the 
combustion, whether inside the engine or not, is very efficient. 
But a reciprocating engine cannot work at the temperature of 
burning carbon, or hydro-carbons. If the gases are exploded there 
is great strain on all the working parts. Next there is difficulty 
about the expansion. It would be good to make the engi 1e com- 
pound, but then the valves give trouble. Opening a mushroom 
valve against the gas in a large engine means a matter of tons. 
There would clearly be difficulty in leading hot gases about through 
complicated valve paes»sges to intermediate and low-pressure 
cylinders. All the same the compound gas engine must come in. 
At present we waste a great deal of energy in the exhaust, and we 
have to make the cylinder large enough for the expansion, and 
strong enough for the explosion. Though we begin with gas at 
going on for 2.000“ A., with a mutivity at a lower temperature of 
the air 0 86, we have to exhaust at such a high temperature that the 
mutivity is, say, 0'4, or a little better than in the steam engine. 
If a certain range of temperature is available, it is better to have it 
at a low temperature, so that tbe mutivity is greater. We bave 
thus in the gas engine a machine which from a tbermo-dynamical 
point of view ought to be exceedingly gcod ; but the difficulties in 
building reduce the efficiency enormously. In spite of that, tre 
large gas engine seems likely to oust the steam engine for large 
powers during the next few years. The best way to get a high 
efficiency out of a gas engine would probably. be to make it com- 
pound, exhausting at a temperature suitable for raising steam. 
The steam engine would then exhaust at a temperature suitable for 
raising SO, vapour. But the chances are that Dowson, Mond, or 
other producer gas will be available at such low prices that the 


extra steam and dioxide engines would not pay for attendance, 


interest and depreciation. With very cheap gas the first thing is to 
make big eugines, the next to make them so that they never break 
down, and the last thing, to make them efficient. 

Dynamos.—As regards efficiency, we have reached the practical 
limit already; in fact, efficiencies are, perhaps, lower for large 
machines than in the best English practice of a few years ago. 
This is also true rs regards output from a given size. We are 
limited by the hysteresis loss in iron, which prevents our using 
higher inductions in armatures, and low permeability which limits 
our field and armature tooth inductions. Nor are we likely to find 
& better available conductor than pure copper. As insulator we 
have mica. It looks, therefore, as if we were within sight of our 
limits in dynamo and motor designs. 

Though dynamos are limited in speed, generally to that of the 
driving engine, it is possible to make a dynamo give an output cor- 
teaponding to a much higher speed. Fig. 3 shows a way of getting 


& pressure corresponding to a high speed in a direct-current gene- 
rator. The field has a number of N and 8 poles in succession, as 
usual in an alternator. The field is laminated. The armature is 
drum-wound as if for a two-pole field, an it has teeth which come 
opposite N poles on one side of the machine, and S on the other. 
A very small movement of the armature causes the positions of cor- 
respondence to change rapidly, so that the magnetic field rotates 


Fic. 2.— ROTARY FIELD DIRECT-CURRENT Dynamo, 


rapidly. Thus, if there are 11 armature teeth and the speed is, say, 
200 revolutions, the tield rotates at 2,200, giving the 5 
pressure. If the feld rotates with the armature the effective spee 
is 2,000; if the other way, 2,400. The difficulty in such a 
machine will arise from magnetic leakage. The armature reaction 
is also considerable. But reversing devices analogous to those pro- 
posed and used by Edison, Houston, Sayers, Atkinson, and others 
are available, and the machine may be made so that the armature 
largely excites the field in the case of a generator, and wholly 
excites it in the case of a motor. It is a question whether such a 
device as this may give us a light compact railway motor. 

Transformers.—In alternating transformers there has been little 
room for improvements for the last 10 years. The “ ageing” of the 
iron was a trouble, but now there seems little possible advance. 

Secondary Batteries.—A further improvement in batteries may be 
expected to produce very great changes in important branches of 
engineering. We are practically limited to lead, at any rate in 
acid cells. Take first the plate that oxidises on discharge. It 
should not dissolve in the electrolyte, as if it does the deposition 
and sulution will be uneven, and the plates will grow trees and 
come to grief. Tunis puts zinc out of court, and iron is out of court 
for the same reason; there is no suituble electrolyte. On the other 
plate, not only must the depolariser be insoluble, but it must be 
converted into an insoluble body on discharge. The coating must 
be a conductor in one state or the other, or there will be no proper 
contact. In the lead cell there is always enough peroxide and 
metallic lead in the coatings to secure electrical contact, though 
the discharge product is an insulator. The depolarising coating 
must be connected toa conducting plate which is not attacked by 
local action. Lead and silver are the only available metale, and 
sulphuric, and perhaps phosphoric, the only acids, for the nitrate of 
lead is soluble, and hydrochloric acid is decomposed by lead 
peroxide. Lead is protected by its coating of sulphate, or peroxide 
as the case may be.* It thus seems as if we were limited almost 
absolutely to lead and sulpuuric acid. It is wonderful that we have 
the lead cell at all. We owe it to the chance observation of 
Planté. 

In au alkaline electrolyte such as caustic, such metals as iron, 
nickel, cobalt, and copper for.» oxides which are insoluble. The 
metals are thus electro-negative 1n caustic, like gold or platinum in 
acid. The electrolyte here acts merely as a conductor, as the dilute 
acid was supposed to act in the lead cell. The future of this type 
of cell is uncertain, as very little has been published as to results. 
Our limits in secondary batteries thus seem to be settled by the 
need of haviag iusoluble electrodes and iusoluble coatings. 

Cablecs.— Tue conductor itself can hardly be improved, but there is 
great room for improvement in the iusulation. It is largely the 
insulation of the cables that limits our pressures, and therefore our 
distances of transmission. It is exceedingly unlikely that we have 
reached the limit in insulation. There is no branch of electrical 
engíaeering so important as cable making; yet there is no branch 
of the industry which is run on less scientific lines. Engineers do 
not know now whether rubber is better than paper, nor can they 
tell what any particular make of cable will be like after 10 year’ 
use, We do not even know how to test a cable. 

Apart from resistance to rupture and leakage, capacity and 
dielectric hysteresis are important factors. In aitervating work 
capacity may produce very unexpected effects. The loss of power 
by dielectric hysteresis has again been discussed recently, aud we 
do not seem to have arrived at anything like the lower limit of 
this yet. | 

Oserhead bare conductors for very bigh pressure are not used in 
this country. There is a fairly definite limit to the pressure 
available. When the fall ot pressure, or dielectric stress just round 
the wire exceeds the breaking-down value of air, the air is torn " 
and discharges take place which involve considerable loss. Thiscan 
be reduced by increasing the size of the conductor. It may thus 
pay to use aluminium or even zinc, or a combination, for very high 
pressure overhead power transmissions. 


* See papers of the late Gladstone and Tribe, and Drake and 
Gorham, 
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Condensers.—There is generally excess of capacity on systems, so 
that the current leads relatively to the pressure, and there seems to 
be no demand for condensers. Bringing the poles of a large 
station within a small fraction of a millimetre over an enormous 
area, with nothing but a few thicknesees of paper between them, 
does not appeal to an engineer. A more mechanical form of con- 
denser might be made, as in fig. 3, if it is ever wanted. A coil of 


x x 


SESS 
SS 


^ 
O 


2 
, le, ite, 2B | 


A; Field magnet; B, Exciting coil; c, Armature coil free to move vertically in 
a radial field. 


Fic. 3.—ELECTRO-MAGNETIO ALTERNATING CONDENSER. 


copper or aluminium is held in a strong radial field so that it is free 
to move at right angles to the field. If the equation of motion is 
worked out it will be found to behave like a condenser on an alter- 
nating current. I do not know how it would sound. Some 10 or 
12 years ago I urged the use of over-excited synchronous motors 
for taking up idle lagging currents. This method is now used 
frequently, and it lessens any demand there might be for con- 
densers 

Light.—Our chief work, until lately, has been producing light. 
Here the inefficiency and waste is prodigious, and though it. is 
mostly unavoidable, there is still great room for improvement. We 
take great care over our stations, watching every penny from the 
coal shovel or mechanical stoker to the station meter. We quarrel 
over 1 per cent. in the generators. When we get to the mains we 
care less, and once we have got to the consumers' meters we care 
notbing at all. 

Practically all light is wanted for use by the human eye. The 
human eye is exceedingly sensitive; it is calculated to see a dis- 
tant star when receiving 10^" ergs per second, so that one watt 
would enable, say, five thousand billion people to see stars with 
both eyes, but it would have to be uted economically. The eyes 
reading a book in a fairly good light want something of the order 
of two ergs per second, so that a watt would only work the optic 
nerves of, sav, the inhabita ts of London. But tae book, say, 260 
square centimetres, would need about 3,000 ergs 8 second to illumi- 
nate it. A candle,* which gives a light of 4 7, radiates about 
0'2 watt, or five candles a watt; that is to say, at an efficiency of 
unity, we would get 5 c.P., or 20 v units of light per watt. The 
efficiency of a glow-lamp is only about 0°24 C. P. per watt, f or 0:05, 
so there is room for improvement. The obvious goal is direct 
production of "light without heat," by which is meant producing 
only the rays of wave-lengths which affect the eye. The firefly 
appears to succeed in this. 

There is no thermo-dynamical reason why electrical energy 
should not be converted directly into radiation of any wave-length 
without loss; apparently our limits are practical—that is to say, it 
may be done, but we have not yet hit on the way of doing it. The 
vacuum tube appears to be a means of converting electric power 
direct into radiation. The Cooper-Hewitt lamp, for instance, gives 
an efficiency of about three candles per watt, or something like (v6. 
Unfortunately the light is of a very bad colour. Oue method is to 
degrade the Jizht by making it act on silk dyed with matters which 
lower the radiation to a redder colour by tluorescence. 


*The Standard Candle.—The standard candle, which ought to 
give a light of 47, is about as absurd as the horte-power. The 
candle and the horse are about equally nearly obsolete, and the 
candle is about as likely to give a candle-power—or 4 v units of 
British light—as a horse to give a horse-power. The borse has one 
advantage over the candle: he is not inextricably mixed up with the 
4 x controversy, and well-meaning people do not try to rationalise 
him as a unit. 

T Inverted Ratios.—There i8 a curious tendency among engineers 
and other scientific men to get ratios wrong. People talk of 
efficiencies in "watts per candle”; pounds of steam per horse- 
power-hour," a specially barbarous unit; insulation in megohms per 
mile; specific resistance in microbms per cubic centimetre; and 
muzzle velocity in foot-seconds; while elasticity is defined so that 
perfectly elastic means absolutely rigid. The “candle foot” and 
candle metre " or “ carcel metre " are now coming in to add tothe 
unnecessary inaccuracy and confusion. It is sincerely to be hoped 
that we shall soon have light units in terms of watts and 
temperature of radiation, ro as to fit into the C. G. S. system. 

t See, for instance, "The Electric Arc," H Ayrton, a valuable 
epitome of the work done on the arc lamp up to the present time, 
including the authoress’. 

& Back Electromotive Force of the Arc.—Ohm’s law, O = E /R, is 
really a statement of a physical fact, namely, that if the other 
physical conditions remain constant, the ratio of o and n is invari- 
able. It is not a mere definition, though it is a definition too. But 
if the physical conditions alter with variations of o, there is only 
left à definition of B, as being equal to E/c. We cannot by any 
measurements of x and c find out anything about the nature of R. 
If we choose we may write O = E/B + 1» where e is defined as a 
pressure which may be negative, and m is defined as a resistance. 


The Arc Light.—Most makers of arc lamps seem to devote their 
whole attention to the mechanism, and look upon the arc merely as 
a hot gap that bas to be preserved by suitable spparatus. Many 
lamp makers, on the other hand, bave records of exhaustive ri- 
ments on the relations of the pressure, current, and light with 
different carbons; but they are very seldom published. On the 
other band, an enormous amount of laborious experiment on such 
pointe as these is available, and on the back electromotive force of 
the arc.§ The physics of the arc, an exceedingly difficult branch of 
study, has not received much systematic attention yet. There are 
so many anomalies about the arc that one cannot say anything 
definite with safety. For instance, if the temperature is limited by the 
vaporisation of carbon, what must be the specific heat of vaporisation 
of carbon ? Where does the vapour go to, and what happens to it 
in an enclosed lamp? In condensing into smoke, it should give 
light of the same colour asthe crater. If it hag an enormous specific 
heat, it ought to raise the other pole to crater temperature where it 
condenses. If it is a light gas, a large portion of its specific heat of 
vaporisation may go to external work. Most of the upper carbon is 
burnt away by external air; if a pencil to match the crater is 
volatilised it does not account for much power. .If the vapour is 
very light, there must be large volumes from the upper carbon. 
Then what conducts? Carbon vapour alone, or mixed with a little 
monoxide or nitrogen, is a very good conductor at these tempera- 
tures. Does that go to show that carbon vapour dissociates like 
iodine or chlorine, &c.? The whole question of the physics of the 
arc deserves far more careful study than it has yet received, but the 
work is surrounded with difficulties, and is really a branch of the 
theory of the passage of electricity tbrough gases—a matter of the 
greatest scientific importance. 

Looking at the arc as analogous to a vacuum tube with no vacuum, 
but very hot and very rarified gases instead—a difference in degree, 
not in kind—the question arises whether we can get direct con- 
version into radiation without intermediate heating. The enclosed 
arc seems to give us something of this sort. It is difficult to see 
what goes on inside the inner globe, but the are itself, apart from 
the crater, seems to give more light. The efficiency of an enclosed 


Any attempt to determine Rand c from measurement of o and x is 
merely an attempt to solve a single equation with two unknowns, 
which is absurd. If two or more sets of readings of E and c, B! 
and c! aud so on are taken, a fancy definition of R and e may be 
given, so that c = (E + e)/g, c! = (x! + e)/B, &., and if many 
readings are spproximately consistent with constant values of e and 
B, they may be called electromotive force and resistance, but they 
are only fancy names, and have no physical meanings A huge 
amount of labour has been devoted to trying to determine tbe 
resistance aud back pressure of the arc in terms of E and B. I 
would urge that all this is an attempt to solve a problem which does 
not exist. Not only have innumerable experiments been made 
measuring C and F, but their ratios of relative increase are taken as 
if they gave further information. This involves exactly the same 
fallacies. Many of the methods involve making a change, say, in ©, 
and assuming the arc has not had time to change accordingly, but 
the arc is too quick. The various ingenious arrangements with 
alternating or telephone currents, superposed on direct, or direct 
superposed on alternating, are of the same type. They combine the 
argument in a circle as to the definition, with an attempt to deceive 
the arc by taking measurements before the arc has time to feel the 
changes due to change of current. These considerations are urged 
with the view of possibly saving unprofitable work. 

From Obm's law as a statement of a physical property of matter 
we get to regard resistance as a property in accordance with which 
d H/ 6 = CR; that is to sav, resistance has come to mean à 
property by which electrical energy is degraded directly into heat 
—an irreversible proc ss, while an electromotive force with a 
current means reversible change of electrical or mechanical or other 
power, or vice versá, This difference, though I have never seen it 
formally stated, runs tacitly through science. Again, we may regard 
electromotive force as being produced only by lines of iaduction 
cutting the circuit, to take the crude conception. This is the same 
definition in another form, except that in the reversible inter- 
change between chemica) and electrical energy, magnetic induction 
is not generally considered. The behaviour of magnetic induction 
due to the movements and chargings and dischargings of ions has 
not been worked out in any publication, as far as I know, but it ought 
to be. Thermo- electricity is worthy of study from the same point 
of view. 

Taking these definitions, and going back to the arc, it is clear that 
nearly all the power is spent at the crater. The drop of pressure 
may, therefore, be taken as being at the crater, so that the arc proper 
is nearly at the same pressure as the other carbon. If the change of 
electrical energy is directly into heat, as there is no reason to doubt, 
then it is due to resistance, and not to back electromotive force. On 
the other hand, the radiation from the arc itself is probably due to 
direct conversion of electrical power into radiation ; that is to say, 
the gas does not radiate light because it is hot — gases at 3,000? C. 
do not radiate any light—but because the current affects the 
particles in such a way that they produce light. There are thermo- 
dynamical reasons for treating radiation as heat, but asthe energy 
is not in this case first degraded to heat to heat the gas, and then 
radiated because the gas is hot, the radiation is caused not by 
resistance, but by back electromotive force. Tbe molecular move- 
ments, whatever they may be, involve magnetic induction increasing 
or decreasing in the interlinked circuit in such a way as to produce 
a back pressure, the power spent in overcoming this back pressure 
going out asa continuous stream of radiation. This back electro- 
motive force must be very amall—nothing of the order of 40 volts, 
for instance. 


TON 
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arc is much reduced, however, by the deposit and globes. Hot 
vapours, euch as that of metallic salts in the Bunsen flame, give out 
light by direct action, not because they are hot, but by some 
chemical change, and this holds good of vapours in vacuum tubes, 
and doubtless also in the arc. In an enclosed arc the carbon vapour, 
instead of combining with oxygen, may first condense at the tem- 
perature of the crater, formirg a luminous envelope round the arc 
itself. By mixing suitable salts with the carbons we may thus 
expect to get electrical power converted directly into radiation. 
It has long been known that adding sodium salts to the carbons 
increases the light, perhaps without improving it, but such experi- 
ments have been carried out rather empirically, and apparently 
without any distinct idea of direct production of light. 

We do not seem to have reached our limit as to light from pure 
heating, because we lose a lot of light into the opposite carbon. 
But, far more important than this, I would urge that the arc is not 
necessarily a hot body radiator only, but that it may also convert 
electrical power directly into light in the space between the elec- 
trodes, and this gives a chance of rising more nearly to our 
theoretical limit of about five candles per watt. | 

(To be continued.) 


ON ELECTRONS. 
By Sır Onrver Loper, F.R.S., Vice-President. 
(Paper read in London, November 27th, 1902.) 
INTRODUCTION. 


In Maxwell's Electricity published in 1873, Sec. 57, the following 
sentence occurs in connection with the discharge of electricity 
through gases, especially through rarified gases :— 

“These and many other phenomena of electrical discharge are 
exceedingly important, and when they are better understood they 
will probably throw great light on the nature of electricity, as well 
as on the nature of gases and of the medium prevading space." 

This prediction has been amply justified by the progress of science, 
and no doubt still further possibilities of advance lie in the same 
direction. The study of conduction through liquids first, and the 
study of conduction through gases next, combined with a study of 
the processes involved ia radiation, have resulted in an immense 
addition to our knowledge of late years, and have opened a new 
chapter, indeed a new volume, of physics. 

The net result has been to concentrate attention upon the pheno- 
mena of electric charge, and greatly to enhance the importance of 
a study of electrostatics. Not long ago Fitzgerald used chaffingly to 
speak of electrostatics as “one of the most beautiful and useless 
adaptations of nature"; and it was becoming the custom with 
teachers who felt that they must attend exclusively to the practically 
useful, and not waste their students' time on decoration and super- 
Huities, almost to ignore, or at any rate to scamper through, the 
domain of electrostatice, and to begin the study of electricity with 
the phenomena of current, and especially of the connection between 
electricity and magnetism. 

And certainly from the severely practical point of view, as well 
as from many other aspects, this part of electrical science remains 
the most important; but to him who would not only design 
dynamos and large-scale machinery, to him who in addition to the 
training and aptitude of the engineer possesses something of the 
interests, the instinct, and the insight, of a man of science, to such a 
one the nature and properties of an electric charge, at rest and in 
motion, constitute a fascinating study; for there lies the key to the 
inner meaning of all the occurrences with which his active life is 80 
intimately concerned—there lies the proximate solution of pro- 
blems which have excited the attention and taxed the ingenuity of 
philosophers and physicists and chemists since men began to escape 
from the struggle for bare existence—that most immediately 
practical of all occupations—and felt free to devote themselves, 
some to art, some to literature, some to the accumulation of super- 
fluous wealth, aud some to the gratuitous pursuit of speculation 
and pure theory. 

Your president, Mr. Swinburne, realising that a society like this 
Was sure to contain men eager to pursue their subject into some of 
the intricacies far removed from their immediately practical 
occupations, wrote and pressed me to come up and give aa 
explanatory sketch of what had been done of late in the world of 
pure science towards the elucidation of the most familiar electrical 
processes ; and with but little hesitation I consented, feeling sure 
that what the President urged would not be regarded by the 
Institution at large as out of place or unsuitable, though of my own 
motion I should never have thought of offering any such paper. 


PART I. 


First I must lay a basis of puretheory: we must consider the pro- 
perties of the ancient and long known phenomenon called an 
electrified body. 

Two substances placed in contact and separated are in general 
‘United more or less permanently by lines of force, the region 
between them being in a state of tension along the lines and of 
preesure at right angles. These lines have direction: they begin 
at one body apd end at another, they map out a field of electro- 
static force, and their terminations on one or other of the bodies 
constitute what we call an electric charge. Electric charges are of 
two kinds, one corresponding to the beginning of the lines, the 
other to their ends. To one class of bodies, called insulators, the 
lines appear rigidly attached; whereas in another class they slip 
easily along, and are tranaferred from one such conducting body to 
another in contact with it, with great ease. The tension in the lines 


tends to bring the ends together ss near as possible, giving rise to 
what is observed as electrical attractions and repulsions. 

In empty space, it is probable that the only way of destroying such 
a field of force is to allow the two bodies to approach each other, and 
thus shorten up the lines to nothing; though, even so it is not 
probable that the charg s are destroyed, but only approach so close, 
ihat they have no external effect at any moderate distance. When 

matter is present, however, it may be able to assist this collapse of 
the lines in various ways, giving rise to the various phenomena of 
conduction and of disruptive discharge. 

If one of the two oppositely charged bodies is sent away to a con- 
siderable distance, while the other is isolated and regarded alone, the 
lines of this latter start out in all directions in nearly straight lines, 
giving rise to the simple notion of a single charged body, a thing 
which is no more really possible than is a single magnetic pole. 
The other ends of the lines must be somewhere, though they may be 
so far away as to be spoken of as, for all practical purposes, at 
infinity. 

Now consider how far this field of force belongs to the body, and 
how far it belongs to space, that is to the ether surrounding the 
body. The body is the nuclens whence the lines radiate, but the 
lines themselves, the state of tension and other properties which 
they represent and map out, do not belong to the body at all; at 
each point of space there is an electric potential, and this potential 
represents something occurring in the ether and in the ether alone. 

A Charged Sphere.—Picture in the mind’s eye such a charged 
body, say a charged sphere, and let it change its position; how are 
we to regard the effect of the displacement on its field of force ? 
Nothing in physics is more certain than this, that when a body 
moves, the ether in its neighbourhood does not move. The ether, 
in fact, is stationary ; it is susceptible to strain, but not to motion ; 
it is the receptacle of potential, not of locomotive kinetic energy. 

The effect of the motion of the body, then, is to relieve the strain 
of the ether at one place and to generate it at another; the state of 
strain travels with the body, but through the ether. 

Regarding the matter from the point of view of the ether, we 
might say that the field of force is constantly being destroyed and 
regenerated as the body moves. Regarding it from the point of 
view of the moving body, we should say that it carries its field 
with it. 

The question now arises— and it is far from being an easy ques- 
tion—what sort of occurrences go on in the ether when this decay 
and regeneration of an elecirostatic field is occurring, or when a 
field of force is moving through it? Can it adapt itself instantly 
to the new conditions, or does it require time? This matter has 
been studied, closely and exhaustively, by Mr. Oliver Heaviside. 

Fix the eye upon a point a mile distant from the body ; does the 
information about the motion of the body reach that point instan- 
taneously, so that all the lines of force move like absolutely rigid 
spokes, every part simultaneously: and, if so, how is the commu- 
nication carried on so that the distant parts of the medium can be 
thus instantaneously affected? Or does the disturbance only arrive 
at the distant point after the lapse of a small but appreciable time ; 
in other words, has there to be an adjustment to the new condi- 
tions—an adjustment which reaches the nearest parts first and the 
further parts later; and if so, what additional phenomena can be 
observed during the unsettled period ? 

The answer is that during the motion of the charged body, and 
even after the cessation of its motion, until the disturnance has had 
time to die away and everything to settle down into static con-' 
dition again, the penomena of magnetism make their appearance; a 
new set of lines of force quite different from the electrostatic lines 
(although they, too, exhibit a tension along them and a pressure at 
right angles) come into temporary being. These do not originate 
at one place and terminate at another; they are always and 
necessarily closed curves or rings, and in the present simple case 
they are circles all centred upon the path of motion of the charged 
body. At any point of space there are now three directions to con- 
sider :—(1) there is the original direction of the electrostatic field— 
the original electric line of force ; (2) there is the direction of the 
motion—that is, a direction parallel to the movement of the charged 
sphere ; and (3) there is the direction at right angles to these two ; 
this last being the direction of the magnetic lines of force—the 
direction of the magnetic field. 

I spoke of the magnetic field as temporary, but that is on the 
assumption that the charged body is merely displaced, moved from 
one position to another; if it is not stopped, but keeps on moving, 
then the magnetic lines continue as long as the motion lasts. Its 
strength at any point, r, 0, is:— 


e . 
H = ue gin 0. 
r? 


It we are asked whether such a magnetic field is weak or not, I 
have to reply that that depends entirely on how strong the charge is 
and how quickly it is moving. There is, in my opinion, no other 
kind of magnetic field possible; and so, if ever we come across a 
magnetic field which we feel entitled to consider "strong," we must 
conclude that it is associated with the motion of a very consider- 
able charge at a velocity we may properly style great. But certainly 
it is true tbat for any ordinary charged sphere moving at any 
ordinary pace-— even supposing that it is a cannon-ball shot from 
the mouth of a gun—the concentric circular magnetic field surround- 
ing its trajectory is decidedly feeble. Feeble or pot, it is there, and 
to its existence we must trace all the magnetic phenomena of the 
electric current. , 

For juat as there is no electrostatic field save that extending from 
one charged body to another, eo there is no electric current except the 
motion of such a charged body, and no magnetic field except that 
which surrounds the path of this motion. 

The locomotion of an electric charge is an electric current, and 
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the magnetic phenomena surrounding that current are believed to 
be the only magnetic phenomena in existence. If any other variety 
is possible, the burden of proof rests on those who make the positive 
assertion. 

One more statement :—While the charge is stationary everything 
is steady, and we have an electric field only. While the charge is 
moving at constant speed the current is steady, and we have a steady 


magnetic field superposed upon a steadily moving electric field, and - 


a certain conveyance of energy in the direction of the motion. 

But what about the intermediate stages, the stages of starting and 
stopping; what is the condition of things after the charge has 
begun to move but before it has attained a constant speed, and 
again when the brake is applied and the speed is decreasing, or 
when the direction of motion is changing? What phenomena are 
observable during the epoch of acceleration or retardation of speed 
or curvature of path? Something more than simple electrostatics 
and simple magnetism is then observed. 

We get the phenomenon of induction— the generation of an in- 
duced E.M.F., of value at any point equal to the rate of change of 
the lines of magnetic force there. There being no conductor, this 
E.M.F. will propel no current, but it will represent an electric force 
which was not there before, and in a new direction, perpendicular 
to the direction in which the growing magnetic lines are moving, 
which is outwards from the charge. Consequently the new or 
induced E.M.F. points ia the direction of motion, though in the 
sense opposed to any change in it; and the effect of its super- 
position upon the magnetic field is to cause a certain small trans- 
mission of energy in a radial direction out aud away from the ac- 
celerated charge. Some energy therefore flashes away with the 
speed of light, though in ordinary cases an exceedingly small 
amount. 

It is from an electric charge during its epochs of acceleration or 
retardation that we get the phenomenon called radiation; it is this, 
and this alone, which excites ethereal waves, and gives us the 
different varieties of liyt. The energy radiated per second is 
2 e 15 | 

3 v 
the charge e. 

Thus, or rather by means of a very extensive development of 
these fundamental ideas, are all the phenomena of electricity and 
optics summarised, and, 80 to speak, accounted for. 

Electric Inertia.— Whatever a charge may be, and whatever the 
hydro-dynamic constitution of the ether, it must be able to maintain 
electric lines and magnetic lines, aud to transmit energy wherever 
both sets of lines cross at right angles. 


, Where v is the speed of light and « is the acceleration of 


An accelerated charge is equivalent to a changing current, for LA 


dt 
may be written a Whenever a current changes we have an 
E. M. F. of self-induction set up equal to L eo 


dt 


Considered from the point of view of a current constituted by a 
moving charge, this corresponds to a mass acccleration. 

And the electrical acc: leration is opposed by the E.M.F., just as 
the acceleration of matter is opposed by its mechanical inertia. 
The coefficient of the electric acceleration represents, therefore, an 
inertia term, and is properly called electric inertia. l 

By Lenz's law the effect of induction is always to oppose the 
tause which produced it. In the present case the cause is the 
acceleration or retardation of the moving charge, and so in each 
case this is opposed by the reaction of the magnetic lines gene- 
rated by it. 

Motion is opposed while it is increasing in speed, and it is assisted 
while it is decreasing in speed—an effect precisely analogous to 
ordinary mechanical inertia ;—and therefore force is necessary, and 
work must be done, either to start or to stop the motion of a charged 
body. An extra force, that is, by reason of its charge. Whatever 
the inertia the body may have, considered as a piece of matter, it 
has a trifle more by reason of its being charged. 

The value of this imitation or electrical inertia for the case of a 
charged sphere of radius a is :— 


2 34 (See appendix.) 


Since this is very important, I repeat: Just as a changing magnetic 
field affects an electrostatic charge, that is to say, gcucrates a feeble 
tield of electric force, into the intensity of which the velocity of light 
enters squared in the denominator, so it is with a changiog electric 
field, it gencrates a magnetic field proportional to its velocity of 
change ; aod if it is being accelerated, the magnetic field itself varies, 
and in tbat case generates an E. M. F. which reacts upon the accelerated 
moving charge, and always in such a way as to oppose its motion— 
by what is called Leuz’s law, or simply by the law of conservation 
of energy ; for if ıt assisted the motion, the action and reaction 
would go on intensifying themselves until any amount of violence 
was reached. 

The magnetic lines generated by arising current, that is, by a 
positively acrelerated charged body, react back upon the motion 
which produced them in such a way as to oppose it—to oppose it 
actually or elastically, not passively or sluggishly, as by friction. The 
reaction ceases the instant the motion becomes steady; it is not 
analogous to friction therefore, but to inertia; it is the coefficient of 
an acceleration term. 

The magnetic lines generated by a falling current, that is by a 
negatively accelerated or retarded charged body, react oppositely 
and tend to continue the motion: thus here also we have a term 
corresponding to inertia. And the charged body may be said to 
have momentum by reason of its charge while it is moving. The 


value of the momentum is proportional to the velocity, so long as the 
velocity is not excessively great, and accordingly the inertia term is 
constant, and independent of speed, under the same restriction. It 
may, therefore, be considered to be in existence even when the 
charge is stationary, and thus it simulates exactly the familiar 
mechanical inertia of a lump of ordinary matter. 

In an appendix will be given the simplest form of the quantitative 
relations here indicated, and the inertia due to an electric charge 
will be calculated. It is to be understood that whatever inertia a 
material sphere may possess, considered as matter, it will possess 
more when it is charged with electricity, and this, no matter 
whether the charge be positive or negative. The amount of extra or 
electrica! inertia is proportional to the electrostatic energy of the 
charge; that is to say, it is proportional to the charge and ita 
potential conjointly. Call the charve e, and the radius of 
the sphere a, the potential will be e/xa, and the appro- 


priate inertia is m = 3 5 e. exa, where v is the velocity of light. 


Another way of putting it is to say that if a mass ot this amount 
were moving with the speed of light, its kinetic energy would be 
half as great again as the potential energy of the electric charge 


when standing still; for m ur ge. — = $ Q v = potential 
K 


energy. n 


Now any appreciable quantity of matter, even a milligramme, 


moving with the speed of light, has a prodigious amount of energy ; 
namely, for the mass of one milligramme, 15 million foot-tona. Or 
as Sir William Crookes has expressed it; a gramme, or 15 grains, of 
matter, moving with the speed of light, would have energy enough 
to lift the British Navy to the top of Ben Nevis. Consequently 
the inertia of any ordinary quantity of electric charge 
must be exceedingly minute. Notwithstanding this, it is quite 
doubtful whether or not there really exists any other kind of 
inertia. The question whether there does or not is at present, 
strictly speaking, an open one; though to my mind it is practically 
closed. 

The only way of conferring upon a given electric charge any 
appreciable mass is to make its potential exceedingly high, that is, to 
concentrate it on a very small sphere. 

A coulomb at the potential of a volt has an electrostatic energy 
of half a joule, that ie, 1 x 107 ergs. The mass equivalent to this 
would be 

2 10 2 T N 

2 55 108 27 x 10- gramme = 10— milligramme. 
Naise the potential to a million volts, and the mass equivalent to 
a coulomb at that potential would be the hundredth part of a milli- 
gramme ; still barely appreciable therefore. 

The charge on an atom as observed in electrolysis is known to be 
10 0 electrostatic units. If this were distributed uniformly on a 
sphere the normal size of an atom, viz, one 10-? centimetre in 
radius, its potential would be ;3, of an electrostatic unit, or about 
three volts. The energy of such a charge would be 10-!? erg, and 
the inertia of a body which would possess this energy if moving at 
the speed of light would be 107? gramme. : 

But this is incomparably smaller than the mass of a hydrogen 
atom, which is approximately 10 * gramme. Consequently the 


ionic charge distributed uniformly over an atom would add no 


appreciable fraction to its apparent mass. 

If, however, the atomic charge were concentrated into a sphere 
of dimension 10 lu centimetre, its potential would be 1,000 elec: ro- 
static units or 300,000 volte, its energy would be 10^? erg, and its 
inertia 10^ gramme, or about rob of the mass of a hydrogen 
atom. 

All this is a preliminary statement of undeniable fact ; that is to 
say of fact which follows from the received and established theory 
of electricity, whether such things as electrons had ever been found 
to exist or not. 

All that we have stated is true of an ordinary charge on any 
ordinary sphere which can be made to move by mechanical force 
applied to it. 

It gives us the phenomena of electrostatics when at rest, of mag- 
netism wben in motion, of radiation when started and stopped, and 
it incidentally, by reason of the kaown laws of electro-magnetic 
induction, exhibits a kind of imitation inertia, and io that way 
simulates the possession of the most fuudameutal property of 
matter. 

I will add a few more closely connected assertions. Apply a 
sufficiently violent E.M.F. to a charged sphere, and the charge may 
be wrenched off it. 

Insert an obstacle in the path of a violently moving charged 
sphere so as to stop it mechanically with sufficient suddenness, and 
again it is possible for the charge, or something like it, to be jerked 
off it and passed on. But to do this the speed of the sphere, 8s 
well as the suddenness of stoppage, must be excessive. Ueually the 
charge is merely thrown into an oscillation, when the sphere 16 
suddenly stopped; and it then emits a solitary wave or epherical 
shell of thickness equal to the diameter of the sphere: or greater 
than that diameter by the amount the sphere has moved during its 
retardation. When the acceleration is moderate, however, the 
radiation is less energetic and also less intense: less energetic 
because its power depends on the square of the acceleration, lets 
intense because. it is spread over a thicker etbereal ehell. 
Roatgen rays are perceptible only when the speed was great an 
m stoppage so sudden that the wave or pulse shell is strong and 
thin. 

The doctrine of the behaviour of a charged sphere in motion, and 
the calculation of the value of the quasi inertia of an electric charge, 
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was begun by Prof. J. J. Thomson in an epoch-making paper pub- 
lished in the Philosophical Magazine for April, 1881—one of the most 
remarkable phy sical memoirs of our time. 

The stimulus to this investigation was supplied by those brilliant 
experiments of Crookes, published in the Philosophical Transactions 
for 1879, which were preceded by observations of P.ucker and 
Hittort, and followed by other observations by Goldstein and Puluj 
and others in 1880. 

In 1891 Sir William Crookes was your President, and in his 
inaugural address expounded further some of these brilliant experi- 
mental investigations, to which Schuster and many others had 
contributed. Itis not too much to say that up to the time of Crookes 
the phenomena of the vacuum tube were shrouded in darkness, 
notwithstanding much laborious and painstaking work done both 
ın this country and on the Continent in connection with them; 
but that since the researches of Crookes in the seventies, the 
theoretical luminosity of the vacuum tube has steadily increased, 
unti] now, as Maxwell predicted, it is shedding light upon the whole 
domain of electrical science, and even upon the constitution of matter 
iteelf. 

(To be continued.) 


BIRMINGHAM LOCAL SECTION. 


Ox the 10th inst., Mr. Henry Lea, M. Iust. C. E., the chairman for this 
session, delivered an address upon Recent Progress in Electrical 
Industry in Great Britai u.“ 

The period selected tor showing the growth or otherwise which 
had taken place, was from the begioniug of 1898 to the end of 1901, 
four years. Steam engines for driviug dynamos for producing 
electricity for all purposes were first considered. Nineteen firms 
had replied to the questions asked, and the largest firms in the 


country were included. Although the totals could not be taken in 


any sense as the total of the couutry's productions, they might 
fairly be regarded as representative of the industry generally. The 
following results were given :— 


NuMBEBS TOTAL B.H.P. AND AVERAGE B.H.P. ENGINES TURNED 
OUT FOR THE SoLB PURPOSE or Drivina Dynamos. 


Number of Average B.H.P. 

Year, engines. Total B.H.P. per engine, 
1898. ... 285 967 86,000 89 
. 15999 ... . . 1,649 168,000 102 
1900 ..  .. 1,655 210,000 127 
1901 ... .. 1,836 295,100 161 


From the Table it will be seen that not only has the total E. P. 
increased tremendously, but that the average power of the engines 
has increased 81 per cent. in the four years. The increase in the 
total B.H.P. for the same period was 243 per cent., while the increase 
in the actual number of engines was 90 per cent. 

Mr. Lea then turned to the question of output of dynamos and 
motors, taking first direct current machines. The number of firms 
who furnished returns was only 17, and the chairman remarked that 
electrical firms seemed much more reticent as to their outputs than 
were the makers of engines. The figures for this side of the 
industry were given as below, viz. : — 


No. of ».c. Total power 
Year. dyoamos and motors. in Kw. 
1898 es re . 2,540 39,300 
1899. . a — os s 4,736 65,200 
1900 ise sae we 5,095 83,600 
1901 m ¥ .. 6,799 107,400 


The number of machines for 1901 showed an increase of 168 per 
cent. over 1898, while the output in xw. showed an iucrease of 
174 per cent. 

The next item dealt with was alternating current machinery. It 
was etated that manufacturers of this class of machinery were com- 
paratively few in number, and as regards three-pbase work, had not 
been long engaged in the production of such machines. Grouping 
de gether single, two and three-phase machines, the following 
returns—from five firms only—showed the numbers and power of 
generators and motors combined :— ` 


Year. No. of machines. Output kw. 
1898  ... — A wee 35 9,322 
1899 ae Pu we 37 8,974 
1900 .. ee . 39 8,209 
1901  ... 23s T wu. 74 8,165 


The figures given by Mr. Wyld in 1901 before this local section 
were quoted, viz.: tbat 16 installations of polypbase plant had 
been installed in this country in the last four years, aggregating 
some 10,000 H.P., while tbe Manchester Stuart Street station, con- 
taining 15,000 EP. three-phase, and the Willesdea two-phase 
plant, amounting to 10,000 H.P, were brought forward as 
instances of the increased adoption of polyphase machiaery. The 
conclusion was drawn that, although nearly all of this polyphase 
machinery was imported from ab oad, yet the day was fast 
approaching when the bulk of it would be manufactured ia this 
country. 

In traction work, progress has been more marked, perbaps, than 
in any other branch. In 1898 the route mileage was 365, and the 
number of cars was 2,117. In 1901 the figures had iucreased 
respectively to 777 (an increase of 112 per cent.) and to 3,821 


(an increase of 73 per cent.) The capital invested in 1898 was - 


£9,800,000 by companies only ; by 1901, munioipalities had entered 


the field, with the result that they had invested over 103 millions 
sterling, the companies having, at this time, invested 19$ millions, 
making a total invested capital of over 30} millions, and an actual 
increase of 210 per cent. since 1898. Mr. Lea, who reported upon 
the surface contact system for the Wolverhampton Corporation, 
said that the service was a successful one, and that, so far, it had 
given every satisfaction. At first there had been a little trouble, 
as was usual in all new undertakings, but the cause had been 
ascertained and removed, and the line had since given great satis- 
faction. The crucial test would be a severe winter, with plenty of 
snow and salt. 

. Some interesting observations were made about the ultimate dis- 
placement of the steam locomotive. The reason why the railway 
engineers hai not made steam locomotives to travel at 100 miles 
per hour was because they had not been asked to do so. It was not, 
as was frequently stated, that the employment of reciprocating 
parte prohibited the use of steam engines for these speeds. With 
trains of the same length a4 the proposed mono-rail, and on a 
perfectly straight track, a modern locomotive with driving wheels 
8 ft. 8 in. diameter could attain a speed of 100 miles per hour. 

A long description of the general uses for electricity at a railway. 
station, and an account of the Crewe plant for lighting and power 
purposes, &c. were given. Interesting lantern illustrations were 
shown of the signal cabins at Crewe, where the levers are worked 
by electricity ; the largest cabin— which is also the largest in the 
world—is one containing 350 levers. 

The last section of the address dealt with measuring instruments, 
and the many improvements made during the last four years were 
described. Perhaps the most interesting instrument which had 
been brought out was Mr. Duddell's oscillograph. Mr. Lea 
gave a demonstration of the working of the instrument. This con- 
sisted of a series of experiments showing, among otber things, the 
process of synchronising two alteraators. 

The form of the synchronising current wave was shown, and by 
altering the field strength of one alternator, it was observable that 
the power factor was increased and the current reduced, while it 
could also be seen how the curzent came into step with the E. M. F. 
The demonstration aroused the keenest interest. 


THE SUGDEN WATER-TUBE BOILER. 


THE latest form of large water-tube boiler is that which we illustrate 
on the following page, the invention of Mr. Thomas Sugden, a boiler 
expert of 30 years’ experience in boiler insurance engineering and 
manufacture, a Whitworth scholar, and inventor of several valuable 
and successful accessories connected with steam boilers. 

The “Sugden” boiler, while not departing from well known 
general lines, embodies improvements of an important character for 
providing means for more efficient circulation of the water, better 
fuel combustion and improved furnace arrangements to render the 
heating surface more effective, one object kept in view being the 
better prevention of smoke. The boiler is constructed in sections, 
and straight headers are employed with tubes placed immediately 
over each other ; also the baffles are placed horizontally. 

Water-tube boilers, as hitherto constructed, require approximately 
about 50 per cent. more heating surface than Lancashire and similar 
types of internally-fired boilers for the same amount of water 
evaporated, thus indicating the fact that a given amount of heating 
surface in a Lancashire boiler is more effective than the same 
amount of heating surface in a water-tube boiler. For example, a 
Lancashire boiler, 30 ft. x 8 ft. diameter, has 966 sq. ft. of 
heating surface; this boiler will evaporate under fair conditions 
of draught and fuel, say, about 7,000 lbs. of water per hour. To 
evaporate this amount in a water-tube boiler, at least 1,600 sq. ft. of 
heating surface is required. The reason for this difference in 
efficiency of heating surface is, to a large extent, due to the method 
of abstracting the heat from the furnace. In the case of the 
Lancashire boiler, an area of only a few square feet of heating 
surface is presented to the flame immediately uver the fire, whereas 
in a water-tube boiler about one-third of the beating surface of the 
boiler is placed directly over the fire, the effect of which is to 
cool the gases below the point of ignition, and in this way it is 
possible for gases which have not by any means produced their 
full quantity of heat to pass away into the main flue. Instances 
have occurred where such gases have become iguited by means of a 
stray spark, and have burst into flame after passing into the flue, on 
the way to the chimney. l 

Water-tube boilers are constructed somewhat after the manner 
of a surface condenser, and if provision be not made for absorbing 
the heat gradually, the furnace gases become too quickly cbill:d. 
One of the objects aimed at in the design of the “Sugden ” boiler 
is to render the heating surface more effective and to prevent 
unconsumed gas from passing into the flue. This is provided for in 
the arrangement of the furnace whereby the gases are made to 
travel longitudinally over the tubes, that is, in the direction of the 
length of the tubes. The heating surface is divided into three 
chambers or compartments, by means of horizontal baffles. The 
bottom baffle is pierced with a number of slots or openings im- 
mediately over the furnace where the fire is hottest. Through these 
slots a small proportion of the flame and heated gases is allowed to 
escape direct into the Becond chamber, the bulk of the gases, 
that is, about 90 per cent., passing along tbe tubes in the first 
chamber towards the rear end, and thence into the second chamber. 
Any gas which, in contact with the large amount of heating surface 
in the first chamber, has been cooled below the point of ignition 
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before combustion, now comes into contact with the numerous 
flame jets from the first chamber, and is re-ignited. In this way 
the gases are more effectually consumed. 


A further advantage of the arrangement is that the flow of gases 


is horizontal. The gases completely envelop the tubes, thus pre- 
venting the accumulation of soot on their upper surfaces. The 
usual deposit of soot on the top side of the tubes renders the heat- 
ing surface much less effective, and this deposit is always made 
where the gases strike water-tubes at right angles to their length. 
Where the gases move in the direction of the tubes, there i8 no 
useful purpose served by placing the tubes in “stagger.” The 
effect of a straight header is to secure a freer circulation of the water, 
its course not being impeded by the resistance of a tortuous passage. 
The importance of free circulation is not sufficiently recognised, 
and probably many tube failures arise from this cause. The course 
of circulation is that of least resistance, and water may circulate 
chiefly throughithe upper rows of tubes, while in the lower rows, 
where the water cannot get away so quickly, circulation may be defi- 
cient, and steam being imprisoned in the tubes at intervals, may 
cause overheating and consequent tube failures. A straight header 
wherein water can move freely provides a safeguard against over- 
heating and failure of the lower tubes. 
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As regards smoke prevention, the furnace is so arranged as to 
admit of the correct principle of firing being adopted, viz., supply- 
ing the fresh or green fuel at the front and maintaining a white- 
hot fire at the rear of the grate. The smoke from the fresh fuel 
passing over the incandescent fire is ignited and consumed with the 
air admitted for the purpose. In boilers of ordinary construction 
where the gases escape vertically from the fire grate, it is im- 
possible to avoid making smoke, for the design is bad both in theory 
and in practice. The one and only way of burning smoke effectively 
is to pass it over the incandescent fire as described, while mixed 
with the air necessary to ensure its combustion. 
€ Sogden's improved superheater is shown in the above illustrations. 
The chief features of this are straight tubes of uniform length 
and diameter, no joints in the fire, and no flooding water required 
during the process of raising steam. 

The use of flooding water is open to very serious objections 
owing to damage from neglect to blow off the flooding water before 
turning on steam to the engines, and to leakage of water through 
the flooding cock, as well as to incrustation in the tubes, 
which resulta from the evaporation of the flooding water, tbus 
rendering the heating surface ineffective and the tubes liable to 
burn out. Steam from the boiler enters a drum at the rear end of 
the superbeater. This drum is divided into two compartments, one 
being the inlet and the other the cutlet to the superheater. The 
inlet side communicates with s series of tuber, which convey,the 
steam to the front end of the boiler intoa header connected by a 
similar series of tubes to the second division, that is, to the outlet of 


the superheater drum, whence the steam passes along to the main. 


steam pipes. 


The superheater tubes are arranged as shown in the illustration 
to intercept the heat from the flame and furnace gases in such a 
manner as not to be exposed to the more intense heat immediately 
over the fire, A relief pipe is provided which discharges the 
superheated steam into the boiler when steam is first being raised, 
thus causing steam to circulate through the superheater tubes, 
This pipe is provided with a valve, which is operated by mechanism 
conuected to the stop valve so as to be fully open when the stop 
valve is closed, and closed when the stop valve is open. 

With respect to the construction of the headers, these, instead of 
being welded as usual, are made of solid-drawn steel. | 

Tne Sugden boilers and superheaters are manufactured by 
Messrs, Galloways, Ltd., of Manchester, who have put down special 
tools for the purpose. Some of these contain special features 
which are improvements upon anything hitherto done in this 
direction. 


IMPERIAL TELEGRAPHIC COMMU- 
NICATION.* 


Bx CHARLES BRIGHT, F.R.S.E. 


(Continued from page 1004.) 


IT should be taken as an axiom that no reduction of rates will pay 
at first, matters improviog only gradually as the public becomes 
aware of the advantage afforded them. This view, however, is 
evidently not shared by tbe associated companies; for in the year 
1886, the late Sir James Anderson, (managing director of the 
Eastern Co.,) in the course of a paper to this Chamber remarked, 
"If they were to lower their tariff to 2s. to India and to 4s. to all 
other places beyond India, the companies would lose more than half 
their present revenue.” As we know these reductions have, under 
stress, since’ been partially reached without aay sigas of the 
disaster referred to. 

It may be remarked iocidentally, that, in answer to recent public 
calls and partly due to a wiser handling, the companies referred to 
have, of late, shown definite signs of pursuing a more enlightened 
policy, for besides waiving the question of subsidies where before 
they were said to be essential,t they have lowered some of the 
rates to a material degree. This, however, is no doubt largely due 
to distinct sugg-stions of State or other competition, as well as 
to the various inquiries recently set afoot at the instance of 
agitation and pressure brought about by Sir Sandford Fleming, 
Sir Edward Sassoon, Mr. Henniker Heaton and other energetic 
statesmen. Besides the reduction of rates to Australia and 
other places, resulting from the Pacitic cable project, the 
separation of the British and foreign offices at Hong Kong and 
Shanghai and the ultimate extension of the Cape—Australia cable to 
Adelaide, are all cases of the distates of critics being eventually 
acted upon after being for a considerablé time derided as unreason- 
able, unnecessary, impracticable, and, indeed, “involving penury ” 
to the companies. Then, again, the eventual solution of that 
mystery, the Indian rates, only came about through Sir Edward 
Sassoon’s persevering iaquiries. By some extraordinary circom- 
stance the Eastern and Indo-European Companies were most 
desirous of a reduction,” but Russia and Germany were said to 
object. 

Other similar proposals are being made now that evasion appears 
impossible, and no doubt some ingenious explanations of all these 
reforms is available; but we see the effect of ayitation and how 
much is due to those who have agitated. It would seem as though 
fair and square business competition is what is really wanted. 

Very strong arguments should, however, be necessary to induce 


‘any Government to compete with private enterprise.] The State 


should, on the other hand, exercise on behalf of the public taxpayer 
an effective control, rather than otherwise interfere with industrial 
undertakings. 

Looking to the future, it appears abundantly clear -that the 
Goverument are not only perfectly entitled morally, but that it 1s 
also their duty to watch over and protect the interests of the public 
by putting a limit on the rates to be charged by telegraph com- 
panies when the latter seek subsidies, or, at any rate, landing rights. 


* An address given before the London Chamber of Commerce on 
Tnursday, December 4th, 1902. 

f A somewhat large subsidy —£34,000 a year— was asked by the 
Eastern Extension Co. for the new lines to and from the Cape to 
Australia, but the laying of this was ultimately agreed upon with- 
out any subsidy whatever, before the Government had actually 
settled on the Pacific cabie. A reduction of tariff was volunteered 
at the same time. 

i The Pacifio cable only became necessary a8 & Government 
concern because the companies responsible for our cables to 
Australasia were not prepared to meet requirements, Under such 
ciroumstances no compauy could reasonably expect to be protected 
against Goverument or other compxtition. 

$ To place the existing rates on a proper footing at once, 
especially if there is auy idea of eucouraging competition rather 
than otherwise, strictly speaking, a special Act of Parliament 
should be introduced for the purpose of their adjustment. It 19, 
however, difficult to recognise the justice of such a course under 
the particular conditions that have prevailed up to date; more 
over, it is questionable whether a Bill with this end in view woul 
ever pass. t 5 
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A sliding scale tariff dependent on, say, a standard revenue, might 
be found possible—on the gross receipts, not on the net 
profits, which cannot readily be checked. Or, again, the rates 
might possibly be based somewhat on the average earnings for a 
given period.* A guarantee of traffic, either on the laying of a 
cable or on a reduction of rates, would, in future, be preferable to 
the payment of large subsidies. Another useful reform would be that 
of the general adoption of a class of “deferred messages” at special 
and reduced rates, as already in use in India and other countries. 
At present only 5 per cent. of the messages sent are of a private, 
or domestic, character; but if deferred rates came into vogue for 
employing the cables through the night, the number of such 
messages might be very largely increased. Moreover, speculative 
inquiries about prices and quotations would then become a more 
general subject for telegraphy. The proof that there is ample room 
for the deferred rate system rests in the fact that the companies say 
that if they were adopted nearly all messages would go on that basis. 


It is not unlikely that the deferred rate system will be accepted 


as feasible if sufficient pressure be brought to bear, though possibly 
the International Convention may again be made a stumbling 
block. Legislation must be introduced if necessary to prevent a 
company from charging another system excessive rates for for- 
warding on messages with & view to avoiding competition—that is to 
say, to put a stop to what are known as blocking rates. Then, 
again, the Government might take occasion to bargain with companies 
for reduction of rates in one direction when granting landing rights 
inanother. An indemnity might also be imposed for every day's 
interruption to communication above a certain number. This is 
better than applying anything of the sort to the duration of time 
occupied in actual repairs. This is a point, however, which should not 
be pressed, for a number of alternative routed cables between given 
spots is more essential and would probably meet the requirements. 
In the public interest the Government ought also to guard against 
subsequent, financial amalgamations, absorptions, f or joint purses, 
besides providing for taking over any given cable (at an expert's 
valuation) at any time, if found desirable. . 

Farther, it is a question whether exclusive landing rights should 
be granted, unless on very definite and favourable conditions. 
Wherever competition is excluded to the benefit of any particular 
interests, a corresponding advantage should be secured by the 
Government on behalf of the public. In any case, exclusive rights 
should be capable of being terminated if found desirable, and should 
never in future be made permanent.! 

The result of reduction of tariffs would probably, as a matter of 
fact, eventually tend to an increase of revenue rather than other- 
wise. Had the companies a little more recognised the principle of 
opening up a country and its trade (in the same way that railways do 
without subsidies), and popularising the cable by low rates—on 
the principle of creating a demand," and allowing that telegraphy 
tends to re-act on trade—they would very likely have done even 
better than they actually have done, and would not bave had 
practically all the Chambers of Commerce on their trail, besides 
the Colonial Office following up various complaints from almost 
every corner of the Empire. It is possible that the reason tbe 
companies do not want to lower their rates is because if they did so 
they would require to increase their staff and possibly the number 
of lines between given points.] The latter reason is, as a matter 
of fact, a strong argument in favour of reduced rates from the 
strategic and taxpayer standpoint. At present, cablegrams are 
never sent by private individuals except under great stress— indeed, 
the cable is hardly thought of by them‘; and messages would be 
sent on a much larger scale by small business houses if the rates 
were matérially lowered. This still more applies to the Press— 
most important clients—who might, with cheaper rates, do so much 
to bring the Empire into closer touch, politically, commercially, 
and socially. The popularising of the cable might be effected 
partly by reducing the rates for above a certain number of words, 
if further alternative lines be laid, the effect being an encourage- 
ment to business cablegrams covering more ground. But what 
we really want—and what, perhaps, we shall some day get—is a 
universa] 18. rate for all cables throughout the Empire. 


* A certain rate per mile is an obvious standard; but this, for the 
reason that the tariff has to be arranged on the basis of probable 
traffic volume, and that the shareholders’ outlay has also to be con- 
sidered, would not always be fair. Probably the best rough 
standard at present existing is the Atlantic tariff, for here competi- 
tion, more or less severe, is in force; and, on the other hand, 
English Atlantic companies have had no actual subsidies. 

1 These, though having certain advantages from an economic 
administrative point of view, are liable to lead to abuse of power, 
besides defeating wholesome competition. 

t This is based on an approximate estimate of the life of a cable, 
a very ordinary period being 25 years. Sometimes it is only 20 
years; but this has been exceeded in several instances; and, in at 
any rate one instance, the period has been made indefinite, i e., per- 
manent, notably in that obtained by the “Eastern” Co. from 
the Khedive for telegraphic communication with Egypt. Some- 
what similar considerations appear to have been secured by the 
companies from Turkey and Persia. 

$ At the present time, the Eastern” group of companies em- 
ploy a staff at home and abroad amounting to about 2,000, exclusive 
of the 700 odd who are attacbed to their fleet of 12 cable repairing 
ships. , 

P" In other words, though they migbt in the end earn as much 
revenue by reduced rates, it would give them a great deal more 
trouble to effect this. 

« It is doubtful whether many know which course to pursue 
when wishing to send a cablegram. 


Meantime, anything in the shape of lower rates and an increased 
number of cables on different routes to carry the increased traffic 
would be good commercially, politically, and strategically. If the 
Government would guarantee the companies for a given period 
against loss, the experiment might be agreed to, I imagine. 

Let us now turn to the strategic aspect of alternative lines on dif- 
ferent routes. This has often been misrepresented. For instance, 
those who have advocated the ordinary trade routes as the best 


rou'es strategically for cables, have, by way of backing up their. 


contention, laid stress on the fact of our men-of-war being on the 
spot. But it should be remembered that in the event of a “ sur- 
prise war," our communications with the rest of the Empire vid 
the Mediterranean would probably be cut off before war was 
actually declared.* For that very reason it should be similarly 
worth our while to render such an achievement out of the question 
beforehand, and that is best accomplished by increasing the number 
of our telegraph routes, and of making future cables further out of 
the reach of naval powers. As things stand at present, in practi- 
cally every case the enemy could only effect interraption to our 
traffic by more than one line being disturbed at the same time. 
This would probably always involve more than one European 
Power being against us, but it would be a possibility to be reckoned 
with in the event of a “ surprise war." Asa matter of fact, it could 
always be effected in the absence of one of our battleships from 
the right spot at the right moment in both cases. Rapid com- 
munication with her fleets at foreign stations is an absolute 
essential, indeed, for a power in command of the sea at, and 
previous to, the outbreak of war. 

If it happened that France and Russia f were combined against 
us, Russia would at present be in a position to cut off our com- 
munications with India and Australia in the Mediterranean, f besides 
interrupting the systems of the Great Northern Telegraph Co. on 
the one hand, and the Indo-European Telegraph Co.§ on the other, 
whilst France paid her attention to the systems vid the African East 
and West Coasts respectively, as well as the European landlines and 
the cables in the English Channel. The mere fact that the asso- 
ciated companies are in the habit of setting aside a part of their 
reserve fund for war risks clearly indicates that they do not really 
consider their cables safe in time of war. The companies, however, 
contend that strategic cables could be laid “to order” as required. 
This undoubtedly might be practicable, though often difficult to 
accomplish: but if we recognise the likelihood of our communica- 
tions being interrupted before war has been declared, we are here 
again presented with the spectacle of locking the stable door after 
the horse bas been stolen." Asa matter of fact, in many instances 
it would be several weeks, if not months, before the missing link 
could be restored, during which time the effect might be disastrous. 
In this argument, too, the companies appear to forget, for the 
moment, the scarcity of  gutta-percha, so often referred to by 
them. 

Some students of the subject have suggested that the cutting 
of neutral cables is contrary to international law; but Article 
XV. of the Convention on the freedom of belligerente, arrived 
at during the International Telegraph Conference held at 
Paris in 1884, seems to pretty well dispose of that argument. 
In any case, we know from experience that cables undoubtedly 
would be cut in time of war, in spite of all conventions or inter- 
national laws, which would, indeed, be a broken reed for a great 
commercial nation, like Great Britain, to lean upon in the event 
of war with other naval powers. || | 

Then there are those who consider that a line which touches on 
foreign soil can readily be converted, at short notice, into an 
" all-British " line, by a change of route, in the event of war. Of 
course, such a thing might be done with a successful issue; but the 
riek is great, and the result is liable to be less satisfactory in any 
ca-e than an "' all-British " line ready made," which is a matter of 
paramount importance, irrespective of any commercial view, The 
suggestion that such “‘all-British ” lines should be made to order 
as required, seems to indicate an admission as to the utility of this 
class of line, though the suggestion has been made by those who 


* It must be remembered that a power which is friendly to-day 
may be unfriendly to-morrow; in fact, with the present state of 
foreign politics, there is no knowing who we may not have against 
us any day. In this connection may be quoted the words of a 
worthy opponent to “all-British " cables—Lieut. Carlyon Bellairs, 
R.N. :—“ There is no strategical reason for avoiding landing cables 
on foreign soil, except the possibility of being at war with the power 
owning the territory in question.” I have underlined the last part of 
Mr. Bellaire’ sentence, because it appears to me to give away his 
argument altogether. 

f Itis known that Russia has for years had carefully prepared 
schemes for cutting off our communications to the East and Far 
East, and the same applies to France. l 

+ Daring the bombardment of Alexandria this actually did 
occur. 

§ This company has, it is believed, recently had foreign clerks 
forced upon it in Germany and Russia. 

In this connection, let us quote the words of Colonel Sir G. S. 
Clarke, K.C.M.G., F.R.S., when discussing Lieut. Bellairs’ recent 
paper at the United Service Institution. In the course of his 
remarks, Sir George said: — I do not attach very much weight to 
the point about the non-liability of cables connecting a neutral aod 
belligerent to be cut except in the belligerent’s territorial waters. 
There is no international agreement at all as to the status of cables 
in war such as will protect them. In the Convention of 1888 
we kept entirely clear of all attempts which other Powers were 
ready to make, to obtain some recognition of the neutrality for 
cables.” 


* 
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argue that cables are least liable to disturbance in time of war if 
landed on foreign territory of various nationalities.* Certainly a 
shallow water “ all-British " line would be more prone to cutting 
if we were at war ourselves; but, on the other hand, any strategic 
cable should be laid in deep water, if possible. 

Moreover, the secrecy secured for the “all-British” line—an 
advantage applying in times of peace as well as during war—is an 
advantage which exists in no other class of cable. 'This advantage 
is sufficiently great even to counterbalance any greater chance that 
may exist, under given (common) circumstances, of its being cut if 
this country were engaged in war. Though it is quite true it is 
impossible t^ foresee the precise seat of any future war this country 
may be engaged in, surely it is well worth being prepared for an 
emergency beforehand, in, at least, any likely quarter. That is 
evidently the conclusion that our Continental neighbours and the 
United States have arrived at already as regards cable communica- 
tion. 

Lines laid for strategic reasons meet their requirements best if 
laid in deep water, with few landing places, on out-of-the-way 
(non-trade) routes—their exact course, except at the ends + being 
unrecorded $ in the open, broad ocean, where they are admittedly 
difficult, even for a cable ship to find, and even when the route is 
actually known. Moreover, a knowledge by the enemy of the 
position of a cable in deep water || is a far less serious matter than 
when laid in shallow water. A man-o'-war can pick up and cut acable 
in shallow water, just, as itis equally true, she can probably more 
easily repair a cable here, but without long lengths of actual cable- 
grappling rope, and the necessary fitting - up machinery, she cannot 
do much with a deep-water cable. 

One of the few reasonable points against all- British "' cables is 
that of setting the backs of Europe, as well as the United States, 
against us. But this has been practically discounted by the fact 
that France and Germany, in addition to our American cousins, are 
now going in for similar precautions themselves—initially on 
account of the cables of the world being British-owned.** 

A stock argument sometimes brought up to show that all- 
British " cables are not necessary from the point of view of secrecy 
of messages, is based on the value of the cipher code in this connec- 
tion. Surely, however, it is a mistake to rely on the security of the 
cipher, or any code, when we know by experience that the most diffi- 
cult cipher can be translated if & sufficient number of messages are 
available to work on, together with a knowledge of the correspon- 
dent's identity, and the probable nature of his communications. f 
Apart from this, the mere fact that messages passing through foreign 
territory are subject to serious, and often intentional, inaccuracies 
and delays is a sufficient argument in favour of " all-British " lines. 
Cables landing on foreign shores are, it should be remembered, 
largely worked by the clerk of the country even in times of peace; 
and if trouble were in the wind, the confiscation of the telegraph 
office would probably be effected previous to the declaration of 
war. That would not be likely to occur in the case of a cable landed 
on British territory, and certainly not if in any sense guarded. 

The telegraph companies have, very naturaily, paid their first 
attention to the trade routes as giving the best prospects of revenue; 
but these are not good routes strategically, wherever the cable passes 
through shallow water in the vicinity of foreign territory. The 
class of cables whose object is mainly strategic, have seldom been 
laid, for the reason that they are liable to be non-paying; but wé 
should recognise them as a necessary policy of the age at almost all 
hazards; and it is just these lines that the State should first consider 
the advisability of itself laying, if necessary. Considering what we 
pay for our postal sea service, this view should be readily 
accepted; for, obviously, no country requires strategic cables so 
much as the British Empire, with its far-reaching possessions. 


* It would not do to rely on all countries showing such considera- 
tion for neutral cables, even for international reasons, as the United 
States appear to have during the Spanish-American war. It must 
be remembered that control and cehsorship fairly covered their 
requirements, and that the water was deep. 


+ Interruptions to cables by bonfires on the beach have already 
been effected more than once. Landings should be guarded. 


i Notice of the approach of cables within two or three miles 
from the shore is, of course, a necessary provision against damage by 
anchors; moreover, it would be impossible to maintain secrecy at 
auch distances from the landing end, just as also any attempt at 
‘foul play could easily be detected and remedied here. 


$ To meet this end, it would be better that the Intelligence 
Departments concerned should have no large scale charts with the 
cable course marked thereon. The present custom of reporting home 
the position of the ship when laying cable and the length paid out 
should, for similar reasons, be abandoned in the case of a strategic 
line. 

| Throughout their war with Spain, the Americans were never 
able to cut all the Cuban cables landing at Santiago, owing to the 
deep water there. 


«1f the Navy went in for properly equipped telegraph ships, with 
a staff of cable engineers and electricians, the matter would be 
different, of course. 


% France decided upon establishing communications with her 
essions before "all-British lines were seriously contemplated 
or talked of. 


tt A good example of how codes are read when desired, is the 
reading of the Spanish code by the Americans on the Havana Key 
West cable during the recent war. That cable was left intact for 
this express purpose. 


If certain strategic cables were laid, the traffic on the ordinary 
trade routes would be less liable to become disorganised in war 


time by the suppression of code messages. The typical strategic 


line, avoiding foreign soil, has been materially assisted by a recent 
invention. By its means long sections of expensive typed cable can 
be avoided when an jsland, however small, can be found on the 
route, for the apparatus to be inserted between the ends of the in- 
coming and outgoing cable for purposes of a system of re-trans- 
Mission which dispenses with the necessity of a large staff of 
operators for effecting the same manually. 

But the reason for which we require “all-British” cables in 
addition to international lines does not rest merely on strategic 
grounds. We need them for consolidating the Empire, politically 
and socially, as well as for the assistance of Imperial trade. The 
companies have already provided a fair network of cables on trade 
routes; but direct ''all-British " lines are now required if only to 
ensure speedy and united cabling facilities with the whole of 
the Empire in times of peace and war. If we could render the 
entire British Empire practically as one country, by means of tele- 
graphy, a great result would be achieved. 

For commercial trade reasons the more links on various routes the 
better to ensure communication in all directions at all times ; and at 
least one of these routes should, for the various reasons enumerated, 
be ''all-British. ^ At the present moment, the all-British“ 
element in the now existing girdle is broken at two spote only— 
Madeira and St. Vincent, both Portuguese territory; and though 
Portugal may be regarded more as an ally than as a possible enemy, 
it is also true that no belligerent would hesitate to consider so 
feeble & neutral power, the fact being thatthe value of a cable 
landing on neutral territory all depends upon circumstances—that 
is to say, what the neutral power is and the condition of politics at 
the time. The complete “all-British " chain might be completed 
by a cable from Ascension (or Sierra Leone) to Barbadoes or 
Jamaica, where it would meet the cable coming from Canada. Time 
does not permit me to go into the various useful cable routes that 
should be taken in hand ; but I will only mention that—partly in 
view of future trade between Canada and the Cape—a useful “‘all- 
British" line might be established between these countries either 
vid the West Indies or by a more direct route, connecting up with 
the “all-British " Atlantic cable that I have already spoken of as a 
link with the Imperial Pacific line. 

There are other lines more urgent for strategic reasons which the 
Cable Communications Committee have taken note of. A difficulty 
in getting funds voted for purely strategic cables existe owing to 
the Treasury having so many calls for immediate indispensable 
and, indeed, vital needs, and purely strategic cables never appear 
under this head until too late. 

A few words now regarding the broad question of State absorption 
of our cable system by special Act of Parliament. Whilst there can 
be no question that from the public point of view there is much to 
be said in its favour, it must be remembered that there are many 
unfavourable features about any step which tends to check private 
enterprise in a country the secret of whose greatness may be said to 
be largely due to that very function. There are also political 
Objections to State absorption. Hitherto, the companies have 
acted somewhat in the capacity of diplomats—hence, perhaps, 
one of their objections to "all-British" lines. On the other 
hand, it must be recognised that the State, in having no 
shareholders to consider, should bave less difficulty in 
serving the public satisfactorily in certain particulars. Wholesome 
competition, however, usually meets that objection to private 
enterprise, with the additional advantage that, asa rule, business 
men, with the necessary special experience, manage such matters 
better than Government officials with their numerous and varied 
duties. 

As before stated, guarantees in some form, of traffic or revenue, 
might be found a convenient shape for Government encouragement 
to take with reference to any future lines. This would be a sort of 
compromise between granting a subsidy more or less large and 
giving no support whatever. The principle also seems better; and 
would, perhaps, avoid too close an examination into the question of 
fair profit by the companies, It is already in Government operation 
with the Indian railways. 

Though, mostly for diplomatic and political reasons, the balance 
of evidence and argument may be against immediate, or complete, 
State absorption and monopoly, it would seem that—in the absence 
of the existing telegraph companies adopting the suggestions or 
dictates of the State—the Government would be entirely justified 
in encouraging competition as they would also be in setting afoot 
certain State lines, strategic or otherwise. The effect of this could 
be made to cover any desired reduction of rates, it being assumed 
that the existing rates could scarcely be adjusted by Act of 
Parliament. . 

From a strategic point of view, as well as from a general mari- 
time standpoint, Great Britain and Ireland should be provided with 
a complete system of telegraphic communication round the entire 
coast, in communication with various inland oentres and military 
stations, It is a piece of work which could best be dealt with by 
wireless telegraphy, in preference to overhead lines or coast cables, 
which latter fail owing to abrasion against rocks, kinks, &c.* 
Goveroment might well encourage progress here by establishing 
funds for farther experiments such as may produce really practical 
and reliable results. 


— ee — 
— 


* This matter was gone into by the writer very fully in The 
Engineer of February 17th, March 3rd, March 10:h and March 17th, 
1899, in the course of a series of articles on ‘Coast Telegraphic 
Communication.” 
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Some of you may have been wondering why I talk of cables in 
view of the existence of wireless telegraphy. The answer is that 
—apart from low speed and lack of secrecy—at present wirelese 
tele by can, at most, only be relied upon in such cases as the 

pus 1 have just referred to, together with that of ship and light- 
house signalling; and the immediate question in connection with 
this new invention is, how we can get it under control from a single 
centre ? j 


- (To be concluded.) 


ELECTRICITY AS A COMPETITOR OF GAS^* 
Br W. R. RAWLINGS, A.M.LE.E. 


I no not wish you to expect from me any bostile criticism of our 
competitors, but it is my desire to draw your attention to some of 
their methods. The gas companies have, through their various 
advertisements, endeavoured to show that electricity is extravagant 
and injurious; in contrast to this, we find the respective electric 
lighting concerns content with their knowledge of the superior 
quality of their products, and relying solely on the energies of con- 
tractors to promote their business. The difference between the 
business methods of tbe gas and electricity companies is one of the 
reasons which prompted me to speak on this subject. 

The gas companies have lately inundated most householders with 
pamphlets and other literature containing writings and extracts by 
various authors; the wording is arranged in all cases to iafluence 
publio opinion. If the gas companies had merely pushed their own 
products, we should say nothing about it; but as they go to such 
extremes as I will mention, there is good ground for comment. 

One smartly covered booklet is issued by the Gas Light and Coke 
Co. (the most important suppliers of gas in London), and bears the 
title of "A Ray of Light: Gas and Electricity Compared for 
Householders and al) Sorts and Conditions of Men,” by T. Ebenezer 
Pye. Starting from the "introductory," we have this heading: 
" Expert Reports— Errors Arising therefrom and Why—Theory v. 
Practice." The author goes on to say that he “ has been practically 
engaged in both industries, and is therefore—from the experience 
gained—in a position to submit authentic information relative to 
each system." Again, he says, comparative statements as put 
forward by experts and as understood (or more generally misunder- 
stood) by the lay reader, are often absolutely misleading. Serious 
error usually creeps into the conclusions arrived at from calculations 
which are based upon theoretical data only," and he concludes the 
introduction thus :—'' Every effort has been made by the writer to 
ensure that the information here following shall be, as far as possible, 
absolutely reliable. In the comparisons given of the two systems, 
the advocate for electricity will certainly find no cause for com- 
plaint, and readers may have confidence that the case for gas has 
been rather under, than over, stated." 

Well, as a reader, I must say I have not much confidence in this 
authors work Whatever he might know about gas, he has still to 
learn the A B C of electricity, for he informs us that “ tbe Board of 
Trade unit (B.T.U.) of electricity is a kilowatt,” that is, 1,000 watts 
of electrical energy," and that “a 16-c.P. lamp takes approximately 
about 60 watts of current per hour.” 

He now aske us to believe his figures, which follow. The figures 
are many and result in alleging that a 1, 000-0 P. incandescent gas 
light costs 211, and that the same light by electricity costs 
15d. in a given time, or nearly seven times as much as gis. This, 
however, is modest compared with the advertisement of the Incan- 
descent Gas Co., who allege the cost to be 10 times more than gas, 
and also when compared with an’example given in another book (as 
13 to 1), to which I will refer later. 

Now, afcer thie theoretical “ proof” that electricity costs seven 
times as much as gas, he gives us some practical illustrations“ 
showing the cost to be less than three times. Why should not his 
“ practice ” show seven times? 

Following these “practical illustrations,” we have something 
more interes’ ing, namely, “hygienic considerations.” He says, "A 
black deposit from a gas flame always indicates a waste of gas, due 
to improper and incomplete burning. 

Such an assertion seems to be almost an insult to the designers 
and makers of gas burners, and I am afraid that if all gas people 
tbink as this gentleman writes, it will be & long time, if ever, before 
they will learn how to avoid the black deposit. Ithought it was 
well known that a black deposit was caused by the carbonising of 
the particles of matter in the air by heat from any source. The 
author refers to this, but quite spoils his case by tbe statement 
referred to. 

After the ingenious excuse of blaming the construction of the gas 
burner, there follows:—“ A Pertinent Question.”—The question for 
the reader now to decide is therefore:—''Is it better, with the 
help of the gas flame, thus to have these solid impurities deposited 
on the ceilings out of barm's way (they are also to a great extent 
sterilised), and to occasionally clean them away? or to retain 
them in the air for human consumption, to be deposited in due 
course in the lungs during the process of respiration ? " 

I call the foregoing "simply lovely.“ 

After this he quotes the Lancet, which is reported to have said :— 
* The amount of carbonic acid gas in the combustion of coal gas is 


* Abstract of paper read before the London Electrical Con- 
tractors’ Association, December 2nd, 1902. 


` the title of Gas v. Electricity.” 


quite insignificant compared with that exhaled by the human indi- 
vidual. Of the two the human exhalation is much the more preju- 
dicial to health." 

We all agree with the latter part of the quotation, bu“ I cannot 
understand the Lancet using the former words, because it is,I 
believe, well known that an adult gives off about 06 cub. ft. of 
carbonic acid gas per hour, which is about the same as is given off by 
1 cub. ft. of coal gas properly consumed ; therefore each gas burner 
using 4 cub ft. of gas hour would equal four adult persons in 
rendering air unfit tor breathing, As a practical fact, we all know 
that one gas burner used in an ordinary room very soon makes one 


feel a desire to walk outside for purer air. 


The author claims absence of heat owing to induced circulation 
of the air and consequent ventilation, This is another erroneous 
statement, because it is quite a common practice for people to burn 
gas in the daytime, to warm rooms, &c. 

He continues :—“ By taking them (gas burners) away, and sub- 
stituting the electric light, the conditions may be, and probably in 
many instances are, more comfortable than before, but the serious 
atmospheric conditions previously made abundantly manifest by the 
heat from the gas flames, and thus calling loudly for improvement — 
not unchanged as before, but a thousand times worse than before, 
and none the less so because of the enhanced comfort which leads 
to no further trouble being taken or investigations made. The old 
trouble is left to fester unsuspected and the foul air to b:come fouler 
"i owing to the removal of the corrective operation of the gas 

ame." 

Despite bis former claim of absence of heat, you will notice that, 
in the foregoing quotation, he uses the heat of his gas burners as the 
foundation for his statement on ventilation, and, with all his 
practice, he overlooks a few important points, not the least of which 
18 the loss of window space to shop-keepers. With electric light a 
window and the whole of the shop may be utilised from floor to 
ceiling, but with gas, provision must be made for the heat and 
products of combustion, usually entailing the loss of quite 3 ft. of 
the upper part of the premises. It does not matter how good the 
combustion may be, there is always water, carbonic acid, anda little 
sulphur given off, which form an acid solution, and destroy deoora- 
tions, leather goods, such as book bindings, boots, &:., a' d also all 
brass and other metal work, even to the gas fittings them:elves, and 
there is not a ceiling which will pass reasonably clean for two years 
where ga3 is employed. "The author speaks further of ventilation, 
which he tbinks necessary in spite of his former statements, and 
gays, There is only one way of overcoming this difficulty, and that 
is by the employment of fans; the motive power for this purpose 
may be either from gas engines or electricity according t» 
circumstances." I cannot say that anyone would appreciate a gas 
engine for ranning a domestic ventilating fan, where electricity is 
available. 

Farther in this booklet, he sete forth the beauty of the gas flame, 
and argues that it cannot be an objection because Where fancy 
and other perishable goodsare liable to damage by vapours arising 
from gas flames, ventilation is often a necessity." The book finally 
closes with “A Summary of Rival Claims,” stating that “The two 
systems have now been discussed fully and fairly," and sums up 
with these words, namely :— 

" Efficiencies are shown to be about six to one in favour of gas." 

" Damage caused by gas lighting, practically nil." 

" Advantage in respect of convenience and safety.” 

The arguments are so thin, that I am sure you would consider it a 
waste of time if I were to give my views in reply. 

The Commercial aad Wandsworth Gas Companies also issue the 
book before referred to, and the last named issues another bearing 
“ Which is the cheaper and 
better light?” I willask your attention to a few of the choice 

, namely :— 

" It is not necessary to explain what watts are, there are 1,000 of 
them in a Board of Trade unit.” 

“Tf you want 1,000 o.r. at one time, you will require 4,500 waits 

hour.” 

“ An absolutely fair and accurate comparison is:—Gas at 2s. 
per 1,000, you can afford to pay three-tenths of a penny per unit, 
If you are paying 3s. for gas you can afford to pay Ad. per B.T U.“ 

„Gas at 3s for lighting will cost £1 58" — 

^ Electricity at 6d. will cost £16 178. 6d.” 

From this so-called “absolutely correct comparison the deduc- 
tion shows the cost of electricity at 6d per B.T.U. to be 13 times 
dearer than gas, and with electricity at 4d. per B.T,U. to be nine times 
dearer than gas. Following this “comparison” there isa statement 
of so-called facts, where he quotes a Mr. Wyman, of Islington, giving 
his experience with gas at 3s. per 1,000 cub. ft. and electricity at 
7d. per B.T.U. for first hour, and 6d. for second hour, and 4d. for 
subsequent hours. Taking the average cost per B. T. U. at 61., we 
find that this consumer owns to results very different to previous 
assertions, namely :— i 

Two incandescent gas burners giving 120 c.P. cost for gas 
£2 68. 1d. for 12 months. 

Four 16-0 P. and eight 8-c.P. electric lamps, totalling 124 c.P., 
cost for electricity £10 9s. 6d. for the same period, or about 4'5 
times more than gas, which is very different from 13 times, a3 pre- 
viously quoted.  . | E 

In this practical comparison there are only two gas burners 
employed as against 12 electric lamps, which would, of course, give 
a much better distribution of light, besides permitting economy by 
reducing the amount of light to suit the needs of the consumer. 

It is this point of distribution of light that forms the crux of the 
whole problem, and if it happened that an exampie was taken of 
say, a small house of several rooms, &c., requiring 12 pointe of 


light, we should have a result quite contrary to the gas company’s 
quotation. | i > 
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Ta the case of a new Board School recently opened at Morecambe, 
gas was beaten on tue question of price. When the question of 
lighting was taken up by the School Board, the gas manager 
estimated that with all the lights on at once the gas bill would work 
out at 193. per hour; Mr. Pape, on the other hand, quoted 7s. 6d. 
per hour under the same conditions. When the work was tested, 
the cost per hour with all lights on, worked out only at 6s. 3d. The 
cost of gas at Morecambe is 3s. 6d. to 3s. 11d. 

If the gas company could produce a mantle burner of equal 
efficiency to their present one, but giving about 8. 0. P. only, then 
we, engaged in electric lighting, would indeed have a strong com- 
petitor, but until the advent of such a small and efficient burner, we 
are sure of the lead with economy in our favour, apart from other 
considerations. 


(To be continued.) 


WIRELESS TELEGRAPHY IN FRANCE. 


Bv E. GUARINI. 


— 


(Continued from page 922.) 


M. BLONDEL’s theoretical and practical researches in wireless tele- 
graphy, more especially with regard to the coherer, are very 
numerous. The Blondel coherer (fig. 14) is well known. It is the 
one that the writer uses for experiments in which precision is 
required, and the one which he used for his Brussels— Mechlin— 
Antwerp experiments and for several other observations. The 
Blonde! coherer has, as we kuow, a reserve chamber of filings, with 
which the sensitiveness of the coherer can be regulated by placing 


Fic. 14. 


upon it a more or less fine layer of filings (generally a very fine 
layer) In 1900, by the aid of his sensitive coherere, M. Blondel 
was able to keep up communication from the environs of Paris to a 
distance of 134 km. with antenne of 24 m. M. Bloudel's name is 
aiso connected with the application of the telephone to wireless 
telegraphy, and with the use of vacuum tubes in thia connection. In 
a sealed communication, No. 6,041, laid before the Paris Académie 
des Sciences, August 16th, 1898, and entitled Improvements in 
Wireless Telegraphy,” which was opened in May, 1900, M. Blondel 
recommended the use of a telephone with coherer, and a process of 


Fic. 15. 


synchronisation which consists in bringing into accord, not the 
frequencies of the proper electric oscillations of the transmitter and 
receiver, but two artincial frequencies that are much lower, quite 
arbitrary, and independent of the antennæ—e.g , the frequency of 
the ebarges of the antenna and that of the vibrations of a selective 
telephone, such as Mercadier’s monotelephone. A vacuum tube 
connected by one extremity to earth and by the other to the 
antenna (fig. 15) was put in circuit with & battery and a telephone. 
The condenser which sbunts the battery has a variable capacity, 
and serves to regulate the system. 

The receiving circuits of different frequencies can be connected 
on the terminals of one tube (fig. 16), but it is better to connect 


them with different tubes placed on separate antennæœ. In this way 
one station can correspond simultaneously with any number of other 
stations, and the signals will escape the observation of any station 
not tuned to receive them. 

M. Tommasi has proposed a mode of preventiug the interception 
of messages between two wireless telegraphy stations. This 
arrangement (fig. 17) is based on the very doubtful assumption that. 
the distance of transmission increases with the length of the spark. 
It consista in setting in action, for the purpose of influencing a 
given receiver, two transmitters, one, i. e., the one with the shorter 
range, continuously, which would render the messages undecipher- 


Fia. 16. 


able within ite range. This arrangement, admitting all that M. 
Tommasi asserts, does not prevent any receiver placed at any point 
in the circumference baving for its radius the distance between 
the two stations from being influenced. | 

M. Jégon has also proposed an arrangement for localising the 
reception of signals, or, to speak more correctly, for preventir g, if 
desired, an intermediate station from receiving signals not intended 
for it. 

The Jégon arrangement (fig. 18) is based upon the fact that the 
zone of action of a given transmitter is more extensive in propor- 
tion as the antenne of the transmitting and receiving stations are 
higher. 

The receiving apparatus includes two coherers instead of one. 
A bobbin, which acts as a kind of transformer, comprises three 
windings; two of these windings are similar, but in opposite 
directions, and they are each connected with one of the coherers; the 
third winding, which is formed of a finer wire, is connected with 
the relay used. If the coherera are both influenced by an emission 
of waves, the currents of the same intensity conveyed by them 


g Fia. 17. 


(in opposite directions in the two similar primary windings of 
the bobbin) produce no induction in the third winding, and the 
relay remains at rest. If, on the contrary, one coherer only is 
affected by the waves emitted, only one of the primary windings 
is traversed by a current; an inductive action is produced in the 
third winding and the relay is influenced. Thus, the relay is 
influenced when only one coherer becomes sensitive to the electric 
waves, and remains undisturbed when both are acted upon. An 
intermediate station does nct receive any signals because the two 
coherers are influenced, whereas the end station receives them 
because only the coherer connected with the longer antenna 18 
influenced. M. Tissot has made a number of experiments and 
observations on the French coast, more than we can enumerate 
here. Moreover, many of his observations have not been published. 
One very satisfactory arrangement tried by M. Tissot is that shown 
in fig. 19, which, within certain limits, guards the receiving ap- 
paratus against atmospheric electricity. One antenna is connected 
to earth, on the one hand, through an inductance coil, and on the 


one through & condenser and a coherer placed in circuit, as 
usual. | 
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The average distances to which vessels provided with the Tissot- 
Rochefort apparatus have been able to communicate are 40 and 50 
miles, either between one vessel and another, or between a vessel 
and a station on the coast. M. Tissot has installed several 
stations on the coast of Brest, at Ushant, Pointe de St. Matthieu, 
Bec du Bas, Pointe du Obáteau, &c. M. Tissot thinks that his 


60 


Fic. 18. 


2 


system of syntony is only partially successful, but sufficient to 


prevent the signals of different vessels from being mixed up. At 


the time when the German Fleet was ing Ushant, the French 
vessels that were provided with the Tiesot-Rochefort apparatus 
were able, whilst communicating with one another, to read the 
signals sent out by the German vessels, and M. Tissot frequently 
intercepts signals sent out by English vessels or from the Marconi 
stations at Lisard Point. 

The Popp-Pilsoudski receiver tried between two villas at Vésinet 
and Paris in July, 1901, consists of a coherer connected by one end 


Fig. 19. 


to the earth, and by the othcr to a plate parallel with the ground, 
from which it is insulated. The same arrangement is used for the 
transmitter, the oscillator in this case taking the place of the 
coberer. 

The writer has tried the Popp-Pilsoudski system with plates 
having a surface 2 metres square, and although he used a very 
sensitive Blondel coherer and a very powerful transmitter, he was 
not able to communicate further than 20 metres. He had taken 


Fig. 20. 


precautions to avoid the direct action of the transmitter on the 
receiver, Some time ago tbe walls of large aud small towns in 
Belgium were placarded with staring financial announcements by the 
Société Francaise des Télégraphes et des Té'éphones sans fil; that com- 

y which while it displayed the motto France d' abord," came to 

lgium to seek for the capital which France did not seem willing 
to furnish. These advertisements promised miracles, dividends of 
15 per cent. or even more, and communications to distances of 
thousands of kilometres over land, by means of the famous new 
Branly coherer. The whole thing reduces itself to the use of the 
tripod—for Mr. Branly is the inventor of a Branly tripod which, 
when used in wireless telegraphy, constitutes, accordit.g to various 
journals, a receiver many times (40 it is said) more sensitive than 
the coherer constituted of filings. This coherer (fig. 20) which is 
based on experiments and principles that have long been known (see 
the works of Sir Oliver Lodge), consiste of three needles resting on 
a metal tray (contact of an oxidisable metal with one that is not 
capable of being oxidised). 

(To be continued.) 


NOTES ON AMERICAN INSTALLATIONS. 


By FRANK BROADBENT, M. I. E. E. 


PowER EQUIPMENT OF THE GREAT NORTHERN GRAN 
ELEVATORS.” 


THE new grain elevators erected at West Superior, Wis., said to be 
among the most completely equipped of their kind in the country, 
are electrically operated by three-phase motors, driven from an 
isolated generating plant. The generators deliver energy at 440 
volts, 60 ~, and do not call for further comment. 

The atmosphere in old granaries, whilst storage operations are 
being carried on, is often so dust laden with a very fine, almost 
impalpable, dust, that any motors subjected to it must necessarily 
be totally enclosed. 

The writer has been through machine galleries when it was 
impossible to see a naked gas light at a distance of 6 ft., and the 
engineman, who was wearing a gag over his nose and mouth, said 
it was comparatively clear, and “ you ought to have been down half 
an hour earlier, when it was thick.” 

In the Great Northern granaries a complete dust collecting 
system is installed requiring in the aggregate over 200 H.P. The 
fans collect all the dust from the various floors and deliver it to the 
boiler furnaces, 250 ft. distant. 

Each elevator leg is operated by an induction motor which drives 
a countershaft by ropes, the countershaft driving the elevator head- 
shaft through & raw hide pinion and cut-spur gear. Raw hide 
pinions have not been adopted extensively over here for large 
powers up to the present; although for small powers up to, say, 
10 or 15 E. P., they are very generally used for geared motor drives. 

The rope drive is on the single endless rope principle, 
such as was, at one time, frequently used for dynamo 
driving on ship lighting installations. Instead, however, of 
the jockey pulley being placed above and guiding the 
rope across from the last groove on the driven to the first on the 
driving pulley, it is placed in this instance between the top and 
bottom ropes, the rope from the last groove on the driving pulley 
being taken round the jockey and back over to the first groove 
without touching the driven pulley. This makes a very compact 
arrangement, and permits of a considerable amount of slack being 
taken up by moving the jockey pulley along ite guides. There is 
nothing to be gained by giving a list of the motors used, as, without 
fuller data than is given in the descriptive article, nothing can be 
learnt as to the efficiency of the machinery. The aggregate motor 
rating is 2,750 B.H.P. As a guide to the powers required for this 
class of work, the following figures from the writer's notes of some 
tests made on an elevator in the Midlands may be useful:—''Oae 
motor, driving through belting and shafting two 60-ton and one 
30-ton elevators 100 fr. lift; two distributing bands 50 ft. travel x 
18 in. wide; and a passenger lift for two people. With 
one 60-ton and the 30-ton elevator, together with the two 
bands fully loaded, the power taken was 230 volte x 60 amperes, 
er, say, 16 B. H.P.“ As there is 10 actual m.r. in the lift alone, the 
belting, shaftiug and motor, air friction and cable losses only 
account for 6 H P., so the efficiency of the whole system is 624 per 
cent., not a bad result. In another test, one 60-ton elevator for 
discharging lighters, with a raising and lowering arm 30 ft. lift; 
one 60-ton elevator lifting 50 ft. to weighing machine; four reels 
or screens for cleaning grain, all working fully loaded, took 230 
volts, 70 amperes, or, say, 19 B.N.P. For this class of work, neces- 
sitating great starting torque and & constant speed, shunt motors, 
with series starting turns, are advisable. The series turns should 
be cut out by the starting switch after all the starting resistance 
has been cut ont. 


EnEcrTRIC Morons N CEMENT Marina WORKS. 


At the Alsen Portland Cement Works, near New Vork, f an electric 
power plant has recently been put down, furnishing an excellent 
example of the adaptability of the electric motor to the severe 
requirements for this class of work. The boiler plant consists of 
four water-tube boilers, each of 300 B.., working at 150 Ibs. per 
sq. in. The draught is obtained naturally by a chimney, 210 ft. 
high. Three Corliss cross-compound engines, each direct-connected to 
a 400-kw. 250-volt generator, running at 90 r.p.m., constitute the 
main generating plant. There is algo a direct-connected 100-Kw. 
set running at 200 r.p.m. Coloured marble is used for the switch- 
board. The cirouit fuses are at the back of the board, and the 
switches are provided with illuminated name plates placed in front 
of openings cut in the marble, behind which pilot lamps are placed. 
There are 61 motors scattered throughout the works, having an 
aggregate horse-power. of 7,500, which is about 40 per cent. more 
than the horse-power of the engines. 

Generally speaking, the motors are of the slow speed type, direct 
coupled or geared to the individual machines. The couplings are of 
a flexible type, and the gears are protected with planished iron 
dust-proof covers, which are easily removed for the inspection of 
the gear. The lower half of the gear care is a heavy casting, per- 
mitting the gear to be run in oil The motors are all subject to 
considerable overloads, particularly at starting. To prevent sudden 
current rushes at starting, the multiple switch type of starter is 
used, in which a separate switch is used to cut out each section of 
resistance. An overload cireuit break is fixed above each starting 
switch, provided with a time-limit device to prevent ite operation 
during the starting-up process. * 


* Western Electrician, May 3rd, 1902. 
1 Electrical World and Engineer, N.Y. 
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A very interesting feature is the method of operating the electric 
drills used in the quarry, situated at a distance of about half a mile 
from the works. Current is conveyed by means of overhead wires 
to the quarry, where a direct current motor drives an alternator of 
low voltage and low frequency-from which the drills are operated. 
The drills are provided with double solenoids, which are alternately 
energised, drawing the drill and spindle up and down through 
the coil. The drill is rotated by means of a rifled rod, ratchet and 
pawl, 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P.'T'HoMPsoN & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


96,09, "Improvements in lighting public thoroughfares, streets and places 
with electricity, gas and other illuminants and apparatus therefor.” J. T. 
Prarsox. December lst. 


26,416. “ Improvements connected with railway and tramway pointe operated 
by or from the vehicles, and in points or switches for use upon overhead con- 
ductors of electric railways and tramways furnished with points.” 

December Ist. 


96,419. Improvement 
December Ist. 


96.490. “Improvements in switchboard frames." 
cember ist. 


26,428. An electric railway engine and appliances attached thereto. No 
overhead wires or underground or ground appliances required." H.C. MAYER. 
December 1st. 


96,448. “Improvements relating to secondary or storage electric batteries.” 
E. C. McKinnon. December 1st. 


96,155. ‘Improvements in electrically-operated railway or tram rail point 
shi{ters and the like.“ C. A. MEATCHEM. December 1st. 


in electrosta ie voltmeters.” G. W. WALKER. 


J. G. STATTER. De- 


26,468 ‘Improvements in fuse boxes.” W. H. FOOD and A. E. Honey, 
December Ist. 
26,476. "Improvements in or relating to overhead condnctors for electric 


railway and like systems.“ C. DE Kanbo. December ist. (Complete) 


96,477. "Improvements in or relating to rotatory current motors connected 
in cascade system.” C. DE Kanpo. December lst. (Complete.) 


26,508. “Improvements in or relating to guide ropes for trolley poles for 
electric cars.“ J. MILLAR. December 2nd. 


26,512. “Improvements in perforators, more particularly for use with 
automatic telegraph transmitters.” J. GELL. December 2nd. : 


96.553. “Improvements in current-operated receiver for electro-magnetic 
waves.” R A. FESSENDEN. December 2nd. (Complete.) 


96,557. ‘Improvements in and relating to electro-magnetic traction in- 
creasing devices." A. A, Hoxkr. December and. (Compiete.) 


76,585. Improvement« in signalling apparatur for telephone systems.“ 
W. P. THoxPsoN, (C. E. Egan, United States.) December 2nd. (Complete.) 


£6,586. Improvements in or pertaining to ships’ telegraphs.” ' H. F. W. 
Lrcxk. December 2nd. 


26,615. “Improvements in fastening attachments for electro-plating and 
other purposes," F. G. FAULKNER., December 8rd. 


26,6047. “Improvements in electric recording instruments.” 
(The General Electric Co., United States.) December 8rd. 


26,668. “Improvements in and connected with controlling arrangements for 
electric motors and motor circuits." TRE JoHNsoN-LUNDELL ELECTRIC 
TRACTION Co., LTD. (R. Lundell, United States.) December 8rd. (Complete.) 


26,0878. ‘Improvements relating to devices for the measurement of electrical 
energy.“ H. H. Laxe. (R. Arno, Italy.) December 3rd. 


26,706. Improvements in and relating to electrical resistances.” E. N. 


E. A. CAROLAx. 


Bray, R. F. Markuam, F. E. Rriss aod Bray, MaiinaMx & Reiss, LTD. 
December 3rd. 

26,717. ‘ Electric locomotives.” J. BWINBURNE, December 4th, 

26,718. “Improvements in dynamo-electrio machines and motors." J. 


SWINBURNE. December 4th. 


26, 785. Improvements in electric light pendants and electroliers." 
Kemr. December 4th. 


28,787. "''Cable clip’ for drawing electric cables into conduits or pipes.” 
G. K. NowLAN, December 4th. 


26,746. “Improvements in electric motors." B. G. Lamme. (Date applied 
for under Patents Act, 1901, December 26th, 1901, being date of application in 


C. W. 


United States.) December 4th. (Complete.) 

26,764. "Improvements in regulating electric generators.“ H. LEITNER and 
R. N. Lvcas. cember 4th. 

96,818. “ Improvements in incandescent electric lamps and in collars for 
the same.“ N. CCLEkMiNsoWw, December 5th. 


26,822. '*'The hoop self-acting and electric motor." T. Burns. December 5th. 


26,868. '* A new or improved device for use in or with electrolytic apparatus.” 
A. Wkiokr. December Sth. 


N, 870. Alternating current motor.“ M. Deri. December 5th. 


26,876. "An improved system for the electrical transmission of ty; e- 
recorded messages." W. 8. STELJes and THE TYPEWRITING TELEGRAPH CoR- 
PORATION, Lib. December 5th. 


96,877. “Improvements in and relating to coin freed machines for giving 
electric shocks.” THE New PoLvPHON SUPPLY Co., LTD. aud A. FICKER., 
December 5th. 


26,809. A method of inoludin 
mission of electrical energy." T. H. Vicor. December 6th. 


26,906. “Improvements in junction frog plates for use on the overhead 
system of electric tramways.” D. B. Fosrk&. December 6th. 


26,917. "Improvements in switching mechanism applicable for intercom- 
munication telephone systems.“ M. Byno and G. L. ANDERS. December 6th. 


96,967. “Improvements in automatic pressure regulators for electric 
collectors.” C. pr Kanno. Decemb.r 6th. (Complete.) 


mica ia the insulation of cables for trans- 


PUBLISHED SPECIFICATIONS, 1901. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thom 


and Oo.) 822, High Holborn, W. C., and at Liverpool, price, post free $a. 
(in stampe). 


8,080. “ Improved method of and means for one end securing the wires 
of telephone receivers and the like.“ G. F. Bell and M. Byng. Dated Fe 
12th, 1901. 


8,086. “Improvements in or in connection with trolley or like current ool. 
lectors for electric traction." B. A. Boston. Dated February 12th, 1901. 


8,047. “Improvements in apparatus for nee ressure in electric 
mains connected to storage batteries.” J. S. Highfield. Dated February 12th, 
1901. l 


8,001. “ Electric generator.” J. Stretch. Dated February 12th, 1901. 


3,087. “Improvements in electrical starting and regulating switches.” A. Hf 
Hickley. Dated February 13tb, 1901. 


8,112. “Improvements in systems of electrical distribution.” B. G. Lamme, 
Dated February 13th, 1901. 


8,113. "Improvements in rotary field magnets for electrical machines.” 
B.G. Lamme. Dated February 18th, 1901. 


8,128. ‘‘ Improved insulated conduit for the conductors of electric tramways.” 
C. P. Seguy. Dated February 13th, 1901. 


8,192. ‘Improvements in electric furnaces.” P. Jurie. Dated February 
14th, 1901. 


8,206. ''Equalising appliances for inter-connected polyphase currents.” 
Siemens Bros. & Co. (Communicated.) Dated February 14th, 1901. -j 


8,207. “Improvements in telephone installations having a central micro- 
phone battery." Siemens Bros. & Co. (Communicated.) Dated February Léth, 
1901. 


8,288. “Improvements in or applicable to dynamos and other electro- 
magnetio machines.” F.J. Howitt and Jackson & Co. Dated February 15th, 
1901 


8,870. ‘Improvements in battery electrodes." J. Liddle. (Communicated.) 
Dated February 16th, 1901. 


3,887. Device for e breaking circuit of trolley wires.“ E. A. 
Barber and W. C. Ullmann. 


Dated February 16th, 1901. 
8,388. ‘Improvements in contact makers for electric igniters.” W. P. 
Thompson. (Communicated. Dated February 16th, 1901. 
8,397. Improvements in commutator brushes." Siemens Bros. & Co., 8. W. 


Dumas and C, R. Palairet. Dated February 16th, 1901. 


8,898. "Improvements in or relating to overhead trolley wires for electric . 
traction, overhead cables, telephone, telegraph wires, or the like." A. W, 
Hencock, J. Leighton and R. Hacking. Dated February 16th, 1901. 


8,416. "Improvements relating to the construction of electrodes containing 
zino for use in electric batteries and method of producing and employing same.” 
W. Erny. Dated February 16th, 1904. 


8417. “Improvements in galvanic batteries.“ W. Erny. Dated February 
16th, 1 01. 
8,481. Improvements in apparatus for wireless telegraphy.” J. A. Fleming 


and Marconi's Wireless Telegraph Co. Dated February 18th, 1901. 

8,487. “ Improvements in or connected with the carrying of strikers upon 
motor railway and tramway vehicles for mechanically operating electric 
switches.” W. Kingsland. Dated February 18th, 1901. 


8,491. “Improvements in arc lamps.” J, A. Rignon atd T. L. Carbone 
Dated February 18th, 1901. 


8,193. “Improvements in the method for obtaining electric currents from 
the earth. E.Jahr. Dated February 18th, 1901. 

8,91. ‘Improvements in electrical glow lamps.“ A. Couch. Dated February 
18th, 1901. 


8,570 “ Improvements in telautographs and methods of telegraphic trans- 
mission." A.P. Newton. (Communicated.) Dated February 19th, 1901. 


8,576. ‘Improvements in electric switches or couplings." P. H. F. Spies. 
Dated February 19th, 1901. 


8,696. “Improvements in devices for connecting electrical circuits to earth, 


in case of ML chietly for use with overhead wires." M. E. Hollingsworth. 
Dated February 20th, 1901. 


8,877. “ Improvements in or connected with cable junction boxes" F. 
Coenen, Dated February 20th, 1901. 

8,753. “Improvements in connections for electric conductors.” J. D. F. 
Andrews. Dated February 21st, 1901. 

8,828. “Improvements in and connected with conduits for electric wires and 
cables.” R.Ames. Dated February 220d, 1901. 

8,884. ‘‘ Improved means for starting and regulating the speed of electro- 


motors with rotating fields.” P. J. M. Girault. Dated February 22nd, 1901. 


8,860. ' Improvements in eleciro-magnets." E. G. Sheppard. Dated 
February 22nd, 1901. 


8,972. '*Improvements in machines or mechanism employed in the manu- 
facture of pipes or tubes or for covering telegraph and telephone cables and wires 
with lead or other metallic substance for electric purposes." E. A. Claremont. 
Dated February 25th, 1901. i 


8,992. “Improvements in electrical accumulators.” 
February 25th, 1901. 


4,007. "Improvements in telephonic apparatus for central stations. C. D. 
Abel. Dated February 25th, 1901. 


4,033. “Improvements in controlling apparatus for eleotrio lifts." H. J. 
Haddan. Dated February 25th, 1901. 


4,050. Improvements in eleotrioal switches." 
February 25th, 1901. 


4,088. “A wx d device for overhead systema of street electric transmission 
of power.” C.J.R. Le Mesurier. Dated February 26th, 1901. 


4,149. “ Improvements in electrically-operated railway and tramway switches.” 
J. H. Spangler. Dated February 26th, 1901. 

4,215. "Improvements relating to electric switches." (H. H. Lake.) 
(Telephon-Fabrik Aktiengesellechaft vorm. J. Berliner; Hanover, Prussia, 
Germany. Dated February 27th, 1901. 


4,200. “Improvements in mica insulation for electrio a 
Thomson-Houston Co. (C. F. Peterson, Schenectady, 
(Drawings to specification.) Dated February 28th, 1901. 

4,880. ''Improvements ín the connections, or contacte, of incandescent 
sleat o lamps for lighting and heating.” H. J. Dowsing. Dated February 28th, 

4,866. “Improvements in safety devices for the trolley poles of ele rio cars." 
C. R. Bellamy, W. J. Turner and D. R. Hardman. Dated March Ist, 1901. 

4422. “Improvements in electric primary batteries." C. A. Hussey and 
B. G. Clarke. Dated March Ist, 1901. 

4,420. “Improvements in or relating to electric storage batteries, or accu · 
mulators." F. M. Chaplet. Dated March Ist, 1901. 

4,19. “Improvements in electrolytic cells and in electrodes therefor." 
A. A. Vogelsang. Dated March 2nd, 1901. 

4.491. Improved process for making electrodes or accumulators.” W. P. 
Thompson. (Akkumulatoren und  Electricitite- Werke — Aktiengesellschal!, 
formerly W. A. Boese & Co.) Dated March 2nd, 1901. 


4,501. “ Improvements in el . pum - 
2nd, 1901. zi in electric switches," G. W. Coxso 


4,508. “Improvements in electric accumulator plates." H. J. H. Pickard 
and J. S. Evans. Dated March 2nd, 1901. 
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The Atmosphere of the Central London Railway. 1065 that the servant is equally ee "ues the : . 
Business Notes 1066 content to accept the principle thus laid down by his 
fie Note Supply in Hastings (ilustrate) - 1990 employers, but we cannot expect to find this submissive 
Stocks ~~ rete m 953 i spirit prevailing generally amongst workmen, and consider- 
Bhare 1 0 ectri 0 anies ees ove * " . e . . 
Market Quotations Pompani a 1084 able friction may be avoided by attention to the principles 
Traffic Receipts... is 1084 ; . "ai j 
Im ial Telegraphic e 1085 of a ind down in the decisions in cases before the courts. 
Institution of Electrical Engineers :— 5 This question has been discussed, or at least referred to, on 
cA 555 e 6 ue) lo«g Previous occasions in the technical Press, but reference may 
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Published Specifications... ... — . 1092 We deal with the circumstances of that case presently; 


but as the decision in it, if taken alone, might lead to inis- 
apprehension of the true state of the law, we first con- 
sider the general effect of some earlier cases. 

Put shortly, the position may be explained in this way :— 
A patent for an invention can only be granted to the “ true 
and first inventor" thereof, and therefore,, if the person 
answering that description be the servant, he is legally 
entitled to the patent. If master and servant are joint- 
inventors, each being responsible for some of the parta 
which together make up the complete invention, then a 
patent will be issued to them in their joint names. The 
master cannot shut out the servant from participation, nor 
the servant the master. What, then, is to be said of the 
case—perhaps most common ‘of all—in which the master 
suggests an idea to the workman and leaves him to work it 
out in practice, to construct à mechanism which will fultil 
the object aimed at in the original idea? It is clear that the 
servant or workman in this case is entitled to profit by any 
patent granted for the invention, as to him is due the 
credit of having devised the apparatus which. forms the 
subject of the patent. But is the master entitled to rank 
as joint inventor? The answer to this question is ** No," if 
he has done no more than suggest the idea; for an idea 
merely expresses a principle, and a principle cannot be 
patented. The position is not changed by the fact that the 
workman’s invention has been made entirely in the time of 
the master, as may be seen from the decision of the Law 
Officer (Sir Edward Clarke, then Solicitor-General) in the 
case of Heald’s Patent (1891), from which we quote the 
following sentence :— ö 


| 
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“Iam not aware of any authority which lays down that 
the invention of a servant, even made in the employer's time, 
and with the use of the employer's materials, and at the 
expense of the employer, thereby becomes the property of the 
employer, so as to prevent the person employed from. taking 
out a patent for it.” 

Other decisions to the same effect might be quoted, but 
this one is sufficient for our purpose. If, however, any 
reader wishes to inquire more fully into the subject, he 
should consider the case of Marshall and Naylor’s Patent 
(1900), where the High Court revoked a patent taken out by 
the masters and granted one for the same invention to the 
servant, who had undoubtedly acted upon an idea suggested 
by his masters, but was held to be entitled to the inven- 
tion. 

We have now arrived at the general principle of law 
involved in the question under discussion, but that the 
position may be considerably altered by circumstances, is 
clearly shown in the most, recent case, to which we referred 
at the outset. This is the case of the Worthington Pump- 
ing Engine Co. v. Moore (Times Law Reports, Vol. 19, 
1902, p. 84), which is of importance to all employers, as it 
shows that the exact relationship existing between their 
servant and themselves may be made such that if the former 
should take ont patents for inventions made by him in the 
course of his employment, he will be considered to hold 
them as a trustee for the firm. In this case the defendant 
had until recently been manager in England for the plaintiff 
company, an jAmerican corporation. In the agreement 
under which he held this post, there were no stipulations or 
covenants regarding inventions or original suggestions 
which might be made by him, but the correspondence pro- 
duced in the case showed that the relationship between the 
American company and their English manager was, in the 


words of the judge, of the closest and most confidential 


character." 


I think, says Mr. Justice Byrne, it is beyond question that it was 
part of defendant's duty to communicate and consult with the head 
office about any modifications and alterations in construction 
required t9 suit the demand of customers, and to offer such sug- 
gestions as might occur to him as advantageous to the plaintiff 
corporation in relation to the basiness he controlled. I think that 
he would not have been acting in accordance with the good faith 
implied in his contract had he kept back new ideas or details of con- 
struction suggested or carried out in ordinary course of business 
between the parties (even though such ideas or details might have 
been, in the hands of a third person, properly subject matter for a 
patent), with a view to his personal profit at the expense of the 


plaintiff corporation. 

The defendant had been dismissed from the post of 
manager, and it was then discovered by the plaintiff com- 
pany that he had at an earlier date taken out two patents in 
his own name for improvements which were afterwards 
incorporated by thc plaintiffs in the pumps they sold to the 
public, and this action was brought to have it declared that 
he held these patents simply as a trustee for the company. 
The learned judge, in his decision, recognises the general 
principle of law which we have stated above, but he goes on 
to say that all the circumstances must be considered in each 
case, and in this case it would be inconsistent with the 
obligations to be implied under the defendant's contract of 
service to consider him entitled to the ownership of these 
patents. The position is thus expressed by the learned 
Judge. 


Having regard to the nature and scope of the defendant 


employment, to the obligations and duties arising from such 


employment, to the trust reposed in him, to his own conduct in 
endeavouring to establish a trade for his employers in the very 
srticles he in the action brought by him against thema separate 
action] sought to preclude them from using, I think I should be 
wrong in holding that he is entitled to continue to hold his patents 
as against the plaintiff corporation The main issue is this: 
Can the defendant, or can he not, without breach of his obligation 
towards his late employers, insist upon retaining and enforcing 
against them the patents he has taken out? I think he cannot, 
either in whole or in part. 


This decision is of great importance, as it shows that 
even in the absence of express covenants on the part of 
servants to assign any patents taken out by them, the con- 
ditions of their employment may be such as to impose an 
implied obligation upon them to hold such patents in trust 
for the employers. Taken alone, as we have already 
indicated, some of the statements quoted from this decision 
might lead to an erroneous impression being formed as to 
the general law on the subject, but with the explanation 
given the matter is clear. The principle of law is the same 
throughout, but the circumstances of a particular case may 
be such as to rebut the applicability of that principle, as in 
the case above. It will be interesting to see the result, 
if this case should go to the Court of Appeal. The point 
raised calls for final settlement. Mr. Justice Byrne has 
confined his attention to the rights of the patentee against 
his employers and vice versé ; but his decision must seriously 
affect any rights which the patentee, as such, would have 
to grant licenses to third parties. The peculiar facts of the 
case must be kept clearly in mind in reading the judgment, 
and if employers wish to obtain rights over any patente 
taken out by employés, it will be much safer to secure 
these by express agreements rather than by trusting to prove 
an implied obligation from the conditions of employment. 


— Á—Ó—— MÀ 


As electrical tramways multiply and 
edu" develop throughout the country, new 
problems are constantly arising, the 

creation of which could hardly be foreseen, even by the 

most cautious minds. In these cases experience alone can 

serve as a trustworthy guide, and thus it arises that 

changes in the methods adopted become from time to time 
inevitable. But when such changes are made, the necessity 
again arises of consulting the teachings of experience to 
ascertain whether these changes are justified by the results 
ensuing from their adoption. As a case in point we may 
cite the regulation of the Board of Trade which required 
that the trolley standard of double-deck cars should be 
efficiently connected with earth. It was pointed out to 
the Board, some time ago, that the effect of this regulation, 
in the event of failure of the insulation of the standard or 
trolley pole, was to put a dead short on the line, which was 
very difficult to locate, as all the cars on the same section 
as the faulty car were rendered helpless by the opening of 
the circuit breaker at the power station, and there was no 
indication that the fault was of the kind in question. 

As the result of these representations, the Board relaxed 
the regulation, to permit of a continuous warning signal 
being substituted for the dead earth connection, and in 
many cases a lamp was inserted in series with the earth 
wire, so as at the same time to provide the desired signal 
and to prevent the undesirable short. Other methods were 
also devised, to which we referred in an article & few weeks 
ago, in which mechanical means of indicating faults were 
utilised. In the course of an interesting interview with Mr. 
Trotter, electrical adviser to the Board, we recently learnt 
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some facta derived from experience with the respective 
devices in question, which go to show that the lamp signal 
is not of sufficient reliability to effectually fulfil the desired 
object. Owing to the high resistance of the lamp, a slight 


leak fails to raise the filament to incandescence, or 


even to a red heat, so that the main purpose of the 
lamp is not carried out; but under these conditions 
it is quite possible for passengers to receive a shock from the 
standard, of sufficient intensity to at least frighten them, and 


to lead them to complain to the authorities. Mr. Trotter 


himself has actually experienced a shock of this nature, and 
cases have been reported of passengers also receiving shocks, 
in which the lamps had lighted up, bat the conductor had 


failed to clear the deck. The present view of the Board of 


Trade is, therefore, that the lamp signal is ineffective, and 
that some means ought to be adopted by which the standard 
is connected to earth at all times through a low resistance— 
thus rendering a shock impossible. By combining the 
earthing device with a prominent signal, the attention of the 
conductor is at once attracted to the cause of the stoppage of 
the car; his duty is then to clear the upper deck, break the 
earth connection, and run the car to the depot with its own 
motors. The use of lamps will not be vetoed; but this 
method of complying with the regulation will be discouraged 
in all new work. 


Ir is impossible to escape the obligation 
to instal an adequate amount of spare plant 
in a central station ; but any method for 
reducing the same amount of duplication in each of the 
sub-stations feeding long stretches of line by means of 
rotary converters, should receive careful attention. 

In 1898 Mr. Bion J. Arnold, in laying out the Chicago 
and Milwaukee Electric Railway, designed a sub-station in 
which the electrical equipment was not duplicated. In case 
of a breakdown of the single plant, it was proposed to run 
a special car equipped with the necessary switch gear, trans- 
formers, and converter to the spot, and to continue supply 
therefrom till the permanent plant was repuired. The sub- 
station was equipped with a battery of sufficient capacity to 
run the line while the car was being brought up and 
connected. Asa matter of fact, the scheme was not put in 


A Movable 
Sub-station. 


practice on this line, but an actual car was built and equipped 


by the Union Traction Co., of Indiana, in 1901. Since 
then the Wilkesbarre and Hazelton Railway of Pennsylvania 
has taken advantage of this capital-saving device, and one 
of the cars is illustrated and described in the reet Rail- 
way Iteview for November. Except for the absence of 
platforms the external appearance of the car is almost 
indistinguishable from that of an ordinary passenger car, but 
the interior, of course, is bare. The roof is removable in one 
plece, to permit the heavy machinery to be lifted in by a 
crane, and it is strengthened specially for this service. 
Probably because of the additional weight and complication, 
the car is not motored. It is 36 ft. long and 9 ft. 6 in. wide, 
and i8 mounted on two equal wheeled trucks of a heavy type. 
When equipped as a sub-station the car contains a switch- 
board, three transformers, and one rotary converter, weighing 
in all 224 tons. When. stripped of machinery the car can 
be made useful for the carriage of freight, or for other 
purposes, 

Many American systems contain lines running to pleasure 
parks in the country, on which traffic during the winter 
months is practically non-existent, bnt for which during the 
summer a considerable output is required. In the ordinary 
course these lines are fed from sub-stations, in which capital 
is lying idle during a large portion of the year. The port- 


able sub-station just fits this case, as it can be used to 
. supplement a permanent plant which is not much too big for 
the winter traffic, or to deal with the whole supply on lines 
`> Which are closed during the winter. 
on buildings, plant and maintenance, can be reduced. Ona 
. smaller scale this idea might be adopted in some parts of 
England where the summer and winter traffics are dispropor- 


In any case the outlay 


tionate. In order to save laying a large amount of copper 


Which is useful for a few months only in the year, a small 


portable boosting plant might be used with advantage. 


METHODS OF SPEED CONTROL FOR 
INDIVIDUAL MOTOR DRIVING. 


THE competition for electrical motor work is apparently 
so keen in America that—now that one motor is practically 
ag good as another—new methods of control are constantly 
being devised by rival companies with the object of securing 
orders by promises of increased economy in running. 

It is not a difficult matter to show on paper that one 
system may be more economical than another, by assuming 
the conditions under which the motors will run. Whether 
or no such conditions obtain in actual practice, or any 
economy really resulte, and if so, whether le jeu vaut la 
chandelle, are points which the motor manufacturer or 
contractor does not, perhaps, inquire into too closely. 

À few weeks ago the multiple voltage method of control 
was described in our columns,* in which six different 
voltages are obtained from a special motor-generator ; then, 
in addition to the ordinary rheostatic method of control, 
there is the Ward-Leonard booster system, in which the 
line voltage is increased or decreased by the voltage of an 
auxiliary generator which is connected in series or in opposi- 
tion as desired; the Bullock transformer or teaser 
system, and others. Most of these systems were discussed in 
a paper read at a meeting of the Am.I.E.E., on November 
21st, by R. T. E. Lozier, who advocates the multi-voltage 
method of control above referred to. 

The Westinghouse Co. has now brought out a special three- 
wire system, which, it is claimed, combines the various 
advantages of all other methods with the extra advantage of 
increased efficiency. 

It is somewhat curious to note that, as the last important 
Weatinghouse development we described was the operation 
of direct-current motors by means of alternating current, 
the system now referred to embraces, among other things, 


the use of an'ulternating current from a continuous current 


dynamo. Of course, an alternating current is generated in 
any dynamo possessing a commutator, but it is only recently 
that any serious attempt has been made—except in small 
fan motors—to utilise this feature directly. 

There is, moreover, nothing novel in using the two 
voltages of a three-wire system for obtaining a wide speed 
range in a single motor. A still wider range is obtainable 
by the use of a double-wound motor with two commutators 
on the two voltages, but the point of novelty in the new 
Westinghouse system lies in the method of producing two 
voltages from an ordinary single-wound generator. This is 
fully described in a paper read on the same occasion as Mr. 
Lozier's paper, by N. W. Storer. 

The generator is wound for the maximum voltage required 
—say, 250— and, in addition to the commutator, four 
collector rings are mounted upon an extension of the shaft, 
connected to the armature windings, in the same way as 
would be done in a two-phase rotary converter. Each pair 
of collecting brushes is connected to a balancing coil ; 
that is, there are two coils, each fed by one phase of the 
alternating current. The middle points in these coils are 
joined together, and to the neutral wire of the three-wire 
system, the outers being taken directly from the commutator 
brushes. 

Such a machine may be operated in parallel with any 
existing three-wire system. 

The author compares this system with the multi-voltage 
system, to the disadvantage of the latter as regards both 
efficiency and the amount of attention required. Whilst, he 
says, the multi-volt system requires two balancing wires, the 
three-wire system needs but one of smaller scction, and the 
branch wires to the motors are also considerably lighter on 
the three-wire method. 

On the other hand, it is proposed, on the Westinghouse 
system, to obtain 100 per cent. speed variation by field 
regulation ; that is, it is intended to run up from half to 
full speed by weakening the shunt excitation. This involves 
motors of double the size that would be necessary if no 
shunt variation were used, with a correspondingly increased 
cost. As Mr. Lozier points out in his paper, 30 per cent. is 
Notes on Recent American Installations,” October 31st, p. 727. 
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about the maximum shunt variation that can be obtained 
from an ordinary standard motor run at its normal rating. 
This, Mr. Storer practically admite, and in the concrete 
example given a 10.H.P motor is used, although only 5 H.P. 
is required. 

It is this extra cost of motors, wiring, switching arrange- 
ments, balancing coils, and addition to the dynamo, that 
causes us to query the ultimate economy of the system. It 
is from America that all these complicated, though iogenicus, 
systems of speed control hail, and it would be interesting to 
learn whether they are invented for English consumption 
only, or whether they have any considerable application 
in the land of their birth. 

[n this country the same requirements as are met by the 
Westinghouse system would no doubt be considered to be 
satisfactorily fulfilled by a double-wound generator, or by 
the use of a small balancer, but it is questionable if there is 
really any very great need in ordinary practice for such 
speed variations as 1 to 6. From the two papers before us 
we gather that the two rival systems advocated—viz., the 
multi-voltage control and the special three-wire method—have 
been got out to meet the conditions of ordinary machine- 
Shop practice, from which it would appear that the flexibility 
of electrical systems, and the more perfect speed control 
which the individual motor m thod gives, have created a 
demand for wider ranges of specd than were obtainable under 
the more rigid system of mechanical driving. 


THE DESIGNING OF POLYPHASE CURRENT 


MACHINES. 
By DAVID BERGMAN. 


STANDARD types of direct current machines have nowadays 
reached a considerable degree of uniformity, but with regard 
to the designing of alternating current machines, many and 
various methods have been adopted. This article has been 
written for the purpose of distinguishing the most important 
features of these, and especially in order to draw a parallel 
between different practices in Europe and America. 


The first three-phase induction motor made had a rather 


small power factor (0*6— 0:7), and this, of course, showed 
its bad influence in many ways. It was very difficult to 
keep the supply voltage reasonably constant, and essentially 
much more copper was required for the conductors. On 
account of the unfortunate experience obtained with the first 
plant, the low power factor made a very bad impression on 
the public mind. Consequently, engineers had to design 


motors with a far better power factor, and, except in the 


caseof very small motors, they soon succeeded in attaining a 
power factor = 0:85—0'9, while nowadays a power factor 
of 0°92 is no rarity. It was, however, not always the case 
that simultaneously due attention was paid to the efficiency. 

There are many ways and means by which a high power 
factor is to be obtained, and some of them are as follows :— 

To distribute the windings in a great number of slots. 

To make the diameter of the armature large, and keep the 
length of core small. 

To reduce the number of conductors and simultaneously 
keep the no-load current small. 

These possibilities of increasing the power factor are not 
independent of each other; on the contrary, they are very 
closely connected. In spite of this, however, it is easy to 
distinguish how the one or the other possibility is utilised 
by different manufacturers and in different countries. 

In order to get the no-load current as small as possible, 
the motors require closed slots, but this is very undesirable, 
as it increases considerably the cort of manufacturing. It 


was, of course, the desire of every designer to make the 


motors cheaply. Many of the principal American establish- 
meate, therefore, decided to use entirely open slots in order 
to vet the motors cheaply manufactured, but in consequence 
of this the motors had to be built much larger in order to 
prevent the no-load current being too large; it cannot be 
denied that even by this arrangement a good power factor 
can be obtained. In Europe, however, the same result as to 


the power factor was obtained by making use of nearly closed 
slots, the manufacture then being more expensive, but on 
the other hand, the material costa were reduced. Besides, 
the Americans succeeded in getting their motors cheap bv 
making use of the squirrel-cage type (for sizes up to 50 
H.P.), but in Europe the polar-wound slip-ring motor was 
mostly employed. 

What are now the results regarding the respective qualities 
of motors designed in these different ways? The power 
factor will have about the same value in both cases, but the 
efficiency will, of course, be much poorer in the case of the 


Fic. 1l.— TH&kE-PHASE Motor ron 15-8 P., 6 PoLES, 50 PERIODS 


PER SECOND. NEARLY CLosED SLOTS, PoLAR-WOUND MOTOR, 
WITH SLIP RINds. | 


American motor, not oily on account of the larger sizes and 
the open slots, and the thereby increased constant losses, but 
also because the squirrel-cage type requires a greater slip. 
In order to illustrate the above, fig. 1 shows the efficiency 
and the power factor of a motor, designed with nearly- 
closed slots, and provided with slip-rings. In fig. 2 the 
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Fic. 2.— THREE-PHasE Motor ron 15- H.., 6 PoLES, (0 PERIODS 
PER SECOND. ENTIRELY OPEN SLOTS, SQUIRBEL-CAGE Roron. 


corresponding curves are given for a well-known American 
motor of the squirrel-cage type, and for the same output as 
the former. The motor illustrated in fig. 1 is designed for 
50 ~, and the American for 60 ~, but this will not make 
much difference. It will be seen from there cui ves that 
the power factor of the American motor is somewhat betttr, 
but the efficiency is about 4 per cent. poorer at normal load. 
It would certainly be desirable to pay more attention tos 
good efficiency, and to ensure that the efficiency at least did 
not suffer through too strict conditions being stipulated for 
the power factor. A compromite between the efficiency and 
the power factor could be obtained if the product of there 
two were adopted as a measure of the general excellence of 
the motors. The curves given in fig. 3 show this product 
for the two motors, whose characteristic curves are given 1n 
figs. 1 and 2. It will be evident from the above curves that 
with regard to efficiency the American motor is inferior. 
However, it cannot be denied that the entirely open slots 
are sometimes preferable, for instance, in railway motors. 
It is very desirable that the motors should have a high 
power factor in order to prevent the difference of phase in 
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the line being too considerable. However, it will not 
make much difference whether the power factor of the 
motor at normal load is 0:90 or 0°92, especially as a motor 
with a high power factor almost always has a poor 
efficiency. 

It is, on the other hand, a matter of great importance to 
design the generators with a small drop of voltage, and this, 
of course, is still more the case if the power station has a 
small capacity. It is, indeed, possible to obtain a small 
drop of voltage by reducing the self-induction, but only to a 
certain extent, depending principally upon the dimensions, 
these being essentially much larger, and consequently the cost 
increasing. Besides, considering parallel working, it is 
desirable that the machine should have a certain amount of 
self-induction. | 

The drop of voltage in alternating-current generators is, 
however, dependent not only on the armature reaction 
directly, but also upon the increased leakage of the poles, as 
well as on the slots in the armature. 


Consequently every designer aims to begin with designing ' 


the generators so that the leakage at all loads keeps 
practically constant, and further, to design the cores in such 
a way as to make it possible to diminish the injurious effect 
of increase of leakage on the drop of voltage due to the load of 
the machine. These conditions being fulfilled, a high degree 
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Fic. 9.— CuRvES SHOWING THE PropuctT OF EFFICIENCY AND 
Power Factor FOR THE Morous wHOSE CHARACTERISTIC 
CURVES ABE ILLUSTRATED IN FIGS. 1 AND 2. 


` 


of saturation can also be maintained. Generators designed 
as prescribed will have a small drop of voltage, and besides, 
the costs of material will be considerably reduced. 

The principles developed above are not difficult to realise 
with low-speed machines, but will be rather difficult with 
machines for a large number of revolutions per minute, if the 
inside-pole type is used. 

Many of the principal American establishments, therefore, 
have decided upon the outside-pole type with rotating arma- 
ture machines for 500 revolutions or above, this type being 
very favourable for other reasons also. The efficiency of 
these machines is essentially much better, and they are 


cheaper to manufacture. 


It is indeed remarkable that this machine has been intro- 
duced into Europe only to a very small extent, in spite of 


its many advantages. 


There may be some objections to the use of outside poles, 
as, for instance, the slip rings as well as the cross connec- 
tions must be insulated for high voltages. These objections 
are, however, scarcely justified, as machines of these sizes 
ure very seldom required for a higher voltage than 8,000 
volte. The day may, however, not be far away when we in 
Europe also learn to appreciate the virtues this machine 
possesses. 


STANDARDISING ENGINE TESTS. 


THE final report of the committee appointed to standardise 
engine tests, has been presented to the American Society of 
Mechanical Engineers, together with a report of the d'scussion. 
While this is a report that an engineer will be glad to have 


by him, it is one that few will carry out at all fully in 
practice, and in itself, together with the discussion, it is 
evidence of the difficulty which is inherent to the standardi- 
sing of abstractions. Power plants must be standardised 
on exactly similar lines before they can be tested on the 
equal terms aimed at in this rerort. and as elevation above 
sea level, and the state of the barometer are such big factors, 
how are they to be allowed for in arriving at a correction ? 
We find no fault with te ts as such. They are necessary 
and desirable, but we do find fault with the way in which 
the results are set down in black and white, and no remarks 
are made to qualify such results as are obviously 
doubtful. 

It is, of course, well known that when engine makers 
test engines in their own places, they often get results that are 
absolutely impossible, reeults, as one builder lately remarked, 
over 100 percent. In such cases, no doubt, they search for 
errors until they bring down results to something under the 
fatal 100 per cent., and stick to it as a record. No matter 
how carefully a test may be carried out, the instrumental 
errors and observation errors will sometimes coincide and 
give incredible results, but it is certainly dangerous to set 
down such results without qualification. Many good points are 
made in the report, notably that tests should be started exactly 
when reliable observations all round can be secured, and not 
at an exact hour or minute. It seems to us the proper 
practice to set all watches to a distinct minute when the test 
starts. It is an easy matter to set a watch, and it appears 
to matter very little that correct solar or sidereal time is not 
kept so long as the duration of the test is accurately 
observed. l 

There is a reference to the duration of a complete test being 
24 hours. It is impossible tolay down auch a standard rule. 
Nor do we think much value attaches to the observing of 
fires at start and finish. Of course, the coal consumption at 
the end of the test should be known if possible, but the true 
running of an engine cannot be measured when the start and 
stop are taken in. If coal and water are supplied in small 
quantities at once, say, 50 or 100 lbs. of coal and 50 gallons 
of water, and as each lot is finished it is plotted on squared 
paper, it will be found that the two curves are very regular, 
that coal rapidly disappears during the first part of the run 
if the fire is started from a bare grate, and that at the 
finish the water curve still continues, while the coal curve 
runs horizontally during the burning-down of the fire to the 
starting level. The inclination of the two curves throughout 
a length of the middle part of the run will give better com- 
mercial results than any figures got by dodging the fire’s 
record. | l 

In stating the value of a fuel, its whole heat of com- 
bustion is taken on the basis of a final temperature of 
0° C., that is to say, without deducting the heat of vapori- 
sation of water formed from the hydrogen of the fuel, or 
hygroscopically included. For a practical people like the 
i E aiming at commercial standards, this is a little 
. More curiously still, Mr. Kent, a well-known authority, 
approves of this method, and goes on to say that the latent 
heat of vaporisation of the steam in the flue gases may : 
be made use of by an economiser “ when the waler 
is very cold." The italics are ours. He is perfectly right 
in his statemente, and every experienced steam engineer 
knows that when an economiser is worked’ below 90° or 
100° F., the action claimed by Mr. Kent does occur; steam 
is. condensed on the lower ends of the pipes, and the latent 
heat is so far saved. But all fuels contain some sulphur, 
and produce SO, when burned; this unites with the 
water to produce sulphuric acid, H, SO,, to the rapid de- 
struction of the pipes of the economiser, and the blocking 
up of the scrapers, and general disaster. Surely Mr. Kent 
knows this, and yet he puts forward the cold economiser as 
the cure for wasted heat. He is entirely wrong so far as ` 
boiler practice goes, until a material is discovered out of 
which non-corrodible pipes can be made at a commercial 
price. | 

Reverting for the moment to Mr. Kent's endorse men“ of 
the method of total heat of combu-tion of hydrogen being 
taken, we cannot agree that the difficulties he nomics exists 
tə the extent he would have us believe, There isro 00501 
when estimating the heat lost up the chimney to calcul we 
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for the latent heat of the steam. This may be omitted 
altogether, and the heat carried off by the steam calculated 
from its specific heat of 0°479 exactly like any other so- 
called non-condensable gas. 

A note by Mr. Christie refers to Joule’s equivalent. 
He objects to the so-called latest determination of 778, 


which corresponds with raising y;},th of a pound of 


water from 32? to 212°—that is to say, to the ,1,th of the 
amount of heat necessary: to raise one pound from 
freezing to boiling point. This range is 100°5 units 
according to Regnault. For the old idea of measuring the 
equivalent at or near the freezing point, the 100 units would 
he 770 x 100, and not 775, nor yet Joule's figure of 772. 
No one knows exactly what the unit is, but it may be any- 


thing from 770 to 780 foot-pounds. Joule did not take 


the unit as the average of the liquid range, although, 
according to Mr. Christie, this was done in fixing on 778. 

The Committee have had a difficult task, and have put & 
lot of hard work into it. The result has come in for good 
deal of criticism, and no one seems to be pleased. 


TRAMWAY ACCOUNTS AND THE QUESTION 
OF DEPRECIATION. 


Tire excellent treatise of Mr. Donald McColl,* the late chief 
book-keeeper of the Glasgow Corporation, adds to the 
evidence of practical experts in support of the principle of 
proper provision for depreciation. So convincing are the 
opinions of Mr. McColl, that even our contemporary, the 
Municipal Journal, admits the cogency of his reasoning, 
although in fear and trembling, lest the result of such sound 
aie should be cited as a proof that municipal trading 
fails. | 

We have often had occasion to refer to the accountancy 
of the Corporation of Glasgow in connection with their 
electric lighting undertaking, the principle of. providing for 
renewal and antiquation of plant out of revenue, apart from 
the sinking fund for repayment of loans, having always been 
recognised. It is not surprising, therefore, to find that the 
tramways accounts are dealt with in the same way, and we 
agree with our contemporary in admiring the large spirit 
in which Mr. McColl deals with the question. 

Mr. McColl puts the case forcibly when he says that 
* depreciation should properly be provision for renewals 
only, corresponding to the shrinkage in value of the assets, 
und that ordinary repairs executed must, in addition, be 
charged year by year against revenue." 

The most rapid depreciation in the equipment of a tram- 
way is the permanent way, especially in a busy commercial 
centre like Glasgow, where the heavy traffic on the roads 
causes rapid deterioration. In a letter from the general 
manager, it is stated that revenue is charged with £450 per 
mile annually to meet the cost of renewals, the average life 


of the permanent way being calculated at 10 years. What a 


commentary upon the arguments of those who contend that 
by paying the original cost, by a sinking fund extending 
over 31 years, there is no necessity for any other provision 
for depreciation ! ' 

It is difficult to understand how anyone can dispute the 
position that in all undertakings such as electric tramways 


. and electricity supply for light and power, revenue should 


be charged not only with the cost of maintenance, but with 
the depreciated value of buildings, plant and equipment, 
altogether apart from the repayment of loans constituting the 
original capital outlay. 

As Mr. Young poiuts out in his letter to Mr. Biggs (who 
indicated in his recent paper that the maintenance and 
depreciation charges together should equal the amount of 
the sinking fund) this is impossible where the renewal 
of the lines may be required three times over before the 
capital has been paid through the operation of the sinking 
fund. 

The question of loss of value by antiguation may not be 
so important in the case of a tramway as in an electric 
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supply undertaking, but it may have to be dealt with 
presently, when the fight for supremacy is over between the 
trolley, surface and conduit systems, as the principle must 
ultimately prevail of “survival of the fittest.” 

It is satisfactory to find that the Local Government 
Board is recommending caution to local authorities in their 
applications for loans. ‘This is timely advice, and the rate- 
payers everywhere should “ read, mark, learn and inwardly 
digest" it before rushing on with speculative schemes 
which will not mean lower rates, nor prove that the con- 
clusions of the opponents of municipal trading in electric 
undertakings are misleading. | 

What can be more misleading than the following state- 
ments, published recently by one of our contemporaries, with 
reference to the town of Nelson, under the heading “ Muni- 
cipal Trading means Lower Rates? The total rates appear 
to have gone up steadily, year by year, from 4s. 8d. in the £ 
in 1893 to 5s. 10d. in 1902, and this, in spite of an increase in 
the rateable value of the district from £72,434 in 1892 to 
£123,026—in 1902—s0 that a penny rate produces 
£512 12s. 4d. now, against £301 16s. 2d. in the former 
year. It is true that the General District and Borough 
rates are rather lower, viz., 28. 10d. in 1902, against 38. 5d. 
in 1893—but if the increased rateable value is taken into 
account, what is there to boast of ? A profitis claimed from 
the electricity works, but these have always been carried 
on at a heavy loss, if depreciation in value of the plant is 
provided for. 

Mr. McColl’s book will be of special interest to all 
engaged in the details of managing electric tramway under- 
takings and to those who would relieve the tedium of 
ordinary business routine, by studying the principles of 
accountancy in rhyme—he gives a specimen copy of verses. 
How far this will commend itself to the prosaic man of 
figures, we will not say. Old Weller had a great contempt 
for poetry, even under the influence of cupid's darts :— 
“ Poetry's unnatural ; no man ever talked in poetry ‘cept a 
beadle on boxin'-day, or Warren’s blackin’ or Rowland's oil, 
or some o' them low fellows : never you let, youraelf down to 
talk poetry my boy,” but Mr. McColl is right when he 
says :— 

j Your sinking fund pays what you borrow, 

But does not write down your assets, 


Depreciate, or to your sorrow, 
Renewals will add to your debts. . 


INSTITUTION OF ELECTRICAL ENGINEERS. 
MANCHESTER SECTION. 


A MEETING of this section was held on Tuesday, December 
16th, Mr. E. W. Cowan presiding. Dr. E. W. ‘Marchant 
read a paper on “ Electrical Haulage on Canals," illustrating 
it largely by lantern slides which showed examples of exist- 


. ing canals and their electrical equipment. 


Owing to the extensive but unused network of canals in 
this country electrical operation is now receiving considera- 
tion ; a paper on this subject is therefore most welcome, and 
though, perhaps, more could have been made of both paper 
and discussion, yet it will be of service to those interested 
in the solution of this problem. 

Canals were at the height of prosperity towards the end of 
the eighteenth century, when the only other system of 
transmission was by horse vehicle, and necessarily costly ; 
the introduction of railways into the country in 1829, how- 
ever, rapidly put canals into the background, and they 
began to decline. 

The canals in Ergland are sadly neglected, the railway 
companies, who own about one-third of the total mileage, not 
encouraging the traffic. Though steam tugs are sometimes 
used on canals, they are not general, the horse being usually 
employed to draw the barges along. It is thought by some 
that not only should electrical haulage on canals be com- 
mercially possible, but this would be a means of raising the 
value of the canal systems, as a method of transit. : 

Little or nothing has been done in England in this 
direction, but several attempts have been made on the | 
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Continent, notably on the Charleroi and Brussels Canal, 
the Finow Canal, and the Canal d'Aire et de la Deule; 
these are described in the paper. The author draws 
two main conclusions: first, that the most suitable 
method of haulage is by tractors running aloag 
the towpath ; secondly, that the three-phase system is best 
adapted to the work. 

In opening the discussion, Mr. Clirehugh said 
that though they were indebted to Dr. Marchant 
for his paper, he was disappointed with some of the 
author’s conclusions. It was obvious that any system of 
carrying a tractor along the canal bank would be out of the 
question in England, owing to the narrow and very rough 
surfaces. He had seen some extraordinary devices used on 
canals to reduce the expenditure on upkeep. The banks of 
canals to carry tractors of, say, two tons would necessitate 
great cost for strengthening. One thing against the canals 
here was the large mileage owned by railway companies, who 
openly acknowledged that they would close them if they could. 
Electrical haulage, he thought, must resolve itself into either 
self-propelled barges or tugs. With the large power stations 
now being erected throughout the country, the mains from 
which would probably be laid, to a great extent, along the 
sides of the canals, there should be a great future for elec- 
trical haulage. The ordinary speed of a horse-towed barge 
is 14 miles per hour; he thought 4 miles per hour: would be 
the maximum without undue wear and tear on the banks; 
and he saw no objection to the use of a propeller. 

Dr. W. G. Rhodes wished the author had had experience with 
electrical haulage, as it was one thing to be told of a system, 
and another to speak from actual practice. He would 
rather see the boat running on wheels than being pulled through 
the water. The erection of overhead wires, a8 shown on the 
screen, would not be tolerated in England, though it might 
work all right on the Continent, nor was it practicable to 
use tractors, owing to the poor state of the canal banks. 
One disadvantage of the three-phase system was the necessity 
for three trolleys; one trolley was bad enough to keep on the 
wire, and the difficulty would be much greater with three of 
them. He considered that canals were obsolete, and only 
under unusual circumstances would it be advisable to 
apply electrical operation. 

Mr. Thomas pointed out that if canals were converted 
into light railways, the mills, factories, &, that take their 
water from them would have to be compensated. In 
England there are 19 principal canals of about 1,600 total 
mileage, having a capital expenditure of £32,000,000 and 
an annual tonnage of 26,000,000 tons. The expenditure is 
about £1,200,000 and the revenue £1,800,000, leaving a 
profit of £600,000 ; but be doubted if the actual profit 
- woul1 be so large as this. 

The usual charge for towing is 0°5d. per ton-mile for the 
first 10 miles. 0:45d. for the second 10 miles, and rather 
under 0:25d. for all above this. The maximum wharfage 
charges are l'5d. per ton. He agreed with other speakers, 
that the bad state of the banks made haulage by tractora 
impossible. 

Mr. Gunton was of the opinion that the tug would have to 
be resorted to for the practical solution of the question. In 
England the difficulties of overhead construction would be 
very great, owing to the large number of low bridges; also 
there would be difficulties through the barges passing euch 
other. Mr. Stephenson asked if the cheap working of 
canals could not be facilitated by adopting electrical methods 
for loading and unloading the barges ; also for working the 
locks. Owing to its greater flexibility, he, too, thought 
that haulage by tugs would be the most practical method, 
and that the lower efficiency would only be a secondary con- 
sideration. The depreciation of tractors appeared to be very 
high, would not that of tugs be less? One third of the total 
mileage of canals was owned by the railway companies. 
Taking the figures for one year, he found a falling off of 
2,000,000 tons in the returns for railway companies’ canals, 
- and for the same year an increase of 5,000,000 tons in the 

returns for canal companies. | 

Mr. Ritchie pointed out that the canals on the Continent, 
where they often run for many miles through open country 
with few bridges and locks, are very different to those in 
England. The barges there, too, are much larger, and he 
failed to see that it would pay to have men driving tractors 


for the small boats in use here. If electrical haulage was a 


success, why had there not been more rapid extension? The 
very narrow tow-path would be against tractors in this 
country. 

Mr. Frith asked if accumulators had been tried for this 
purpose? The efficiency of the tugs was very low ; he sug- 
gested that they should first be tried, and if the traffic 
increased sufficiently, the canal banks could be strengthened 
and tractors used. 

Mr. C. Cormack said that, as the advantage of canals was 
gained by water, he saw no reason why they should not use 
an electric fish; that is, he would reduce the dimensions of 
the tugs so as to be just large enough to hold the electrical 
equipment, and control it from the barge. Our canals, 
which ought to be used to greater advantage, had been very 
much neglected. a 

Referring to the paper, and in reply to the discussion, 
Dr. Marchant said the Board of Trade would probably not 
allow an overhead construction in England similar to that 
described. Repairs were rather frequent, and trouble had 
been experienced from falling trees. The use of the tow- 
path for tractors would depend on the cost of establishment. 
He realised there were great difficulties in the overhead con- 
struction. He could not say if electricity had been used for 
operating locks, and loading or unloading barges, but he 
believed it had been used for pumping. He was disappointed 
that nothing had been said in the discussion about the 
advantages of lighting the canal, thus making night opera- 
tion possible; he thought there was something to be said 
for it. There was no necessity for a special man, with 
tractors; in Belgium they employed an ordinary driver for 
this purpose. 

Since 1898, the mileage of electrical haulage on one 
of the canals referred to had been doubled. He was unable 
to say if accumulators had been tried, but he thought their 
rapid depreciation would be against them. 

At the conclusion of the discussion a hearty vote of 
thanks was recorded to Dr. Marchant for his paper. 


THE AUTOMOBILE RAILWAY SYSTEM. 


Wyar is there in the automobile railway system, that the 
Times of December 12th should make so great a song of it, 
informing us that on June 18th next, at 8.50 a.m.—mark the 
precision of day and hour—a train of automobile carriages 
will start from the Gare de Lyon, in Paris, and run to 
Dijon by noon—a distance of 315 km., or at a speed of 100 
km. per hour? The Times correspondent writes of the 
affair exactly as though the whole principle of mechanical 
railway locomotion were new. 

It appears, after all. to be merely an application of the 
Gardner and Serpollet tramway car, and it is certainly not a 
revolutionary means of carrying passengers. We have heard 
of revolutions in motive power before to-day. 

According to the description, the least possible quantity of 
petroleum and the smallest possible quantity of water are to 
do the trick. Possible" is good—it may mean so much, and 
conveys so little truth, but these quantities, which the unwary 
might be led into thinking were mere traces of oil and damp, - 
are to produce the greatest propelling power—more super- 
latives, be it noted; the extremely powerful vapour is to act. 
directly on the wheels of the automobile. It is a pity 
the word automobile was ever invented, it is, like that 
blessed word Mesopotamia, good to conjure by. ° 

A further nonsensical piece of wordiness tells us that 
there is a surface condenser, whence the steam emerges as 
hot wáter to serve again, The weight of the apparatus 
is trivial, and so on, until we reach the final catastrophe 
of technical description, and learn that the automo- 
bile beast is pointed in front and isn’t blunt behind, 
so that the atmosphere “thus becomes an auxiliary 
rather than an obstacle.” Really, we can pass all but this 
last, which is only relieved by the statement that the in- 
vention will at first be confined to /rains de lure. 
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We wonder what the Times has done with its engineering 
editor. Its hysterical correspondent very innocently “ believes 
he has said enough to demonstrate the pleasure which the 
system will afford travellers.” We assure him he has—too 
much, in fact. For downright humour, and that un- 
conscious, this precious description of a new adaptation of 
an old system to steam traction is very fine. Only engineers 
can appreciate the excruciating funniness of the affair, but 
we had scarcely thought it possible that even a layman could 
be so unsophisticated. 

The North-Eastern Railway is credited with being about 


to run a petrol car between the Hartlepools, in order to . 


compete with the electric tramways. To b2 serious, however, 
there is nothing much to say about the system. People who 
think they can drive a car at a speed of 100 km. per hour 
with insignificant motive power, are imagining too much 
from the scanty steam detafs of a Serpollet slow-running 
tramcar ; whatever the traction per ton, the steam will be 


needed ns now—in great volume. These ideas of the 


layman that a sudden reduction of fuel and water can 
be effected in steam engineering are, of course, quite 
erroneous. - | 

The system of automobile cars for main lines is not one 
that commends itself. The place for the system is the short 
branch line, which now runs a very few trains per day, in 
place of keeping a single automobile car to run to and fro, 
and pick up passengers who can now walk the distance between 
trains. The Quainton and Brill branch would better form 
a trial line for the new system than the Paris—Dijon. 
Speeds of 16 miles per hour would prove better than 60. 
Steam power cannot be put into a car for high-speed work 
with ease, and such tentative experiments should be made 
under moderate difficulties; if found feasible, the system 
could then be developed on sound lines. 


THE PHOTOMETRY OF ELECTRIC LAMPS. 


Ld 


Tur discussion on Prof. Fleming's paper with this title 
occupied two evenings at the Institution of Electrical Engi- 
neers, aud served t> illustrate the divergences of opinion that 
exist. "The first point which occupied many speakers was 
* what should be measured ? " ; the second, how should it 
be measured ? " ; and the third, what should it be called?“ 
As the author put it in his reply, are the things measured 
the things we ought to measure? Illumination is desired in 
order to enable us to see; the test of illumination is to take a 
newspaper, and ascertain if it can be read with com- 
fort. Questions of vision are subsidiary. We would add, 
however, that with respect to street lighting this is the very 
thing the committee-man will not do. He gazes straight at 
an arc or a Nernst lamp and tries to gauge its brilliancy by 
the naked eye. Vain theattempt to make him turn his back 
on the lamp ata fixed distance and read some printed matter, 
and then repeat the experiment with another lamp as a mode 
of comparison ! 

The comparison of variously coloured lights aroused some 
feeling. The author indicited that, owing to the Purkinje 
effect, the eye could not discriminate brightness separately 
from colour; he went further, and described discrimination ” 
photometers. Sir William Abney went so far as to say he 
almost preferred to have colour differences in the lights to 
be measured, and Prof. Ayrton denied the effect attributed 


` to the Purkinje experiment, and quoted experiments (or 


would have quoted them had Mr. Swinburne been more 
lenient) to prove that light was light and colour was colour. 
Bnt the author stated the case clearly : to read, to view objecta, 
and to enable one to ** do something,” in what would otherwise 
be darkness, is the object of illumination. Whether a red 
und green light could be compared to half of 1 per cent. is a 
small question. If one can see to read, the illumination 
is all right, if not, one is inclined to “say something appro- 
priate.” But for general purposes it would be desirable to 
be able to state the colour quality of light, to have some way 
of numerically stating the value of different illuminations, 
say, for distinguishing objects in a picture gallery. After 
all, Dr. Fleming hit the root of the matter when he said 
that a shopkeeper requirel a means of making objects as 
visible—or more visible, if possible— as by daylight. 


— — 


Mr. Vernon Harcourt had not found any great difficulty 
in comparing flame lights and arc lamps by means of a 
Bunsen photometer, and gave an account of the South Fore- 
land experiments. He emphasised the means taken—it was 
the degree of distinctness of the pattern of the star (in place 
of a grease spot on the photometer disc) that was observed ; 
colour differences did not, then, distract the observer's 
attention. Dr. R. T. Glazebrook gave particulars of Mr. 
Petavel's experiments at the National Physical Laboratory 
on the Violle or solidifying-platinum standard of li: ht. 

Dr. Fleming’s standard electric lamps came in for general 
commendation ; the only criticism was that they were not a 
novelty. But Dr. J.T. Morris showed that it was not sufficient 


to assume that temperature could be neglected ; by external 
heating of the space environing the lamp, he obtained the 


figures now given :— 


Temperature 15°C. 52°C. 62°C. 27. C. 15˙ C0. 
Candle-power ... 16:00 1665 1678 16 24 15°96 


The pentane lamp of 10 c.P. was considered to be the 
most satisfactory working stanlard. It did not require a 
glass chimney, and provided the pe:itane was pure, could be 
relied upon, although several speakers attributed any dis- 
cordance to varying percentages of CO, in the air, and Mr. 
F. H. Varley was of opinion that moisture in the atmosphere 
would also exercise a considerable influence. at 

Mr. Trotter regarded the pentane lamp as an uncommonly 
good standard, so much so that the “standard candle- 
power" was becoming an arbitrary standard crystall sed by 
the pentane lamp. The amyl acetate lamp was not favoured 
by speakers, and no one had a good word to say for the 
* Parliamentary standard candle.” Prof. Ayrton quoted as 
an example of excellent work the report on electric lamps 
prepared for the Standard Oil Co. (U.S. A.). To show how 
difficult it was to rely upon photometric figures, he cited 
the tests of some lamps by four different observers, he 
himself being one, and an 8-c.P. lamp as an average gave 
7:85 C. p. with 5'6 watts inefficiency. He referred to the 
arrangement for comparing the livht at one angle of the 
crater of an are lamp with the light taken at some’ other 
angle, and attributed it to Mr. F. W. Carter—who, we 
may add, full described a discrimination photometer 
of his own invention in connection with it.* Mr. Patchell 
capped Prof. Ayrton’s tests by giving some of his own: 
100-volt lamps, average C. . 12°76, average inefficiency 
4'8 watts per C.P. for nominal 16-C. p. lamps; and for 
nominal 8-C.P., average C.P. 7 76, average inefficiency 4°24 
watts per C.P. 

The various forms of photometer were critically examined 
by various speakers, Some would have none of the variable 


sectorial angle type, others considered they worked admirably. — 


Mr. Varley described an instrument of this class for com- 
paring arc lamps with standard of low candle-power. Sir 
Wm. Abney strongly recommends the Rumford shadow 
method, th: Bunsen or its modification, with a truly trans- 
parent spot; the Lummer- Brod hun seemed most in favour. 
Discrimination photometers were stigmatised as mere tests of 
the acuieness of vision. Mr. Trotter perhaps was most 
nearly in touch with the feelings of those in the audience 
who had spent weary hours at a photometric bench, when 
he objected to the Lummer-Brodhun instrument on account 
of its eyepiece, and stuted that both eyes should be used, 
the observer stand some distance off, and form a judgment ; 
all such work is of this nature, and cannot be regarded as 
an empirical measurement. 

The discussion for once was of less value than the paper. 
The matter collected and systematised by Dr. Fleming, is of 
the utmost value to those who may ever be called upon to 
measure illumination values. The discuasion showed how 
very positive one can be about a thing one has done, and 
done with success oneself, and how unwise it is in matters 
re'ating to the senses to deny ability in others. The gist 
would seem to be that if one had to tackle photometrie work 
with a free hand in tbe choice of instruments, the pentane 
lamp (with pure pentane), and a Lummer-Brodhun photo- 
meter would, af.er the observer had educated his discrimi- 
nating judgment for colour differences, give results worthy of 
credence. But to attain anything like reasonable accuracy, 


* ELECTRICAL Review, July 13:h, 20th, 27th aad Auzast 3rd, 1900. 
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all the minufie relating to barometric pressure, humidity, 
percentage of CO, &c., incidentally referred to by the 
speakers would have to receive attention, and no better 
guide could be desired than Dr. Fleming's paper coupled 
with the full official account of the discussion upon it. 


CORRESPONDENCE. 


Single-Phase Electric Railways. 


I notice in their letter to you dated December 9th, upon the 
above subject, that Messrs. Geipel & Lange make some 
incorrect statements with regard to the hydraulic variable 
speed geag invented by me, and referred to by Mr. Swin- 
burne in his recent, Presidential address to the Institution of 
Electrical Engineers. . | 

What special qualifications, Messrs. Geipel & Lange (as 
electrical engineers and agents in this country for the Ward- 
Leonard system) have for judging the merits of my 
hydraulic speed gear [ do not know, but at all events it is 
necessary for me to correct them on two points. | 

1. They do not know anything about my hydraulic gear, 
since they have never seen the apparatus, nor had any 
opportunity of examining or testing it, whereas Mr. Swin- 
burne has studied it, and thought it worthy of the special 
reference which he made to it in his address. 

2. Their statement that hydraulic speed-reducing gears 
have been tried for motor cars, but without success, does not 
apply to my gear, which has fully demonstrated ita 
capabilities as applied to experimental cars, and other cars 
fitted with it, are now in process of manufacture. 

The gegr is particularly applicable, and was described by 
Mr. Swinburne in special reference to ** such large powers as 
are ured for electric railways.“ 

Messrs. Geipel & Lange appear to think it strange that the 
President ‘ did not direct the attention of the electrical pro- 
fession to the work done by Ward-Leonard and others in 
providing means of varying the sped electrically." Perhaps 
the reason for this omission was that Mr. Swinburne has 
satisfied himself that my hydraulic gear is suitable and highly 
efficient, and is, like myself, entirely in the dark as to any 
practical work that has been carried out on the system advo- 
cated by Messrs. Geipel & Lange. 

I have entirely failed to find in the President's address 
the statement that, as alleged by Messrs. Geipel & Lange, 
* he was prophesying not what ought to be done, but what 
ought not to be done,” but I do find the following (referring 
to another invention): —“ There seems to be great prejudice 
When people, especislly English 
people, strongly condemn a new thing without giving 
specific reasons, it is safe to conclude that it is very gcod." 

As I see that Messrs. (reipel & Lange have been scatter- 
ing their letter broadcast in the pages of the electrical and 


mechanical papers, [ appeal to your sense of fairness to 


insert this reply. 
J. W. Hall. 


A Painful Experience. 


Some short time back you gave prominence in your 
valued paper to the subject of consulting engineers. With 
your permission may I express in as few words as possible 
n recent (and, I am pleased to say, only) experience of mine of 
the kind, but one which all consulting engineers (except the 
one under consideration) would acknowledye to be an insult 
to their eplendid profession. In the first week of November, 
1901, I received a letter from a consulting engineer in 
Manchester asking me to call at his office and tee him. I 
promised to do so immediately. I live some 20 odd miles 
on the south side of London, and, in order to keep my 
word, I slept in London overnight. I reached his 
office five minutes before appointment, and was informed 
by the office boy in charge that Mr. —— had gone 
to —— (a place some distance out of Manchester), would I 
follow? 1 did. After walking through wind and ruin, 
and nearly breaking my neck, | found him. Ife engaged 
me for a ceitain berth, and told me I should be required in 


about two weeks, It was late by the time I returned to 
Manchester, which necessitated sleeping there the night. I 
returned south the next morning, gave up my rooms, and 
sent my furniture to my home. I waited three weeks 
and wrote for information: could give me no date as to 
when I should be required. After this waiting I sought 
other employment. The berth, I heard, was finally given 
to another person in September, 1902, or 10 months after I 
was engaged. I now ask for one week's salary and 
expenses, and am refused even a penny. I may add that 
rome time after my first journey I advised this same man 
that I should again call upon him, giving him four days’ 
notice. On arrival in Manchester I was told be was in 
London, and directly I got back to London he wired me he 
was going north at once, but would write. Needless to say he 
did not. I must admit that no arrangement was made re 
expenses, nor should I have asked for them had my appoint- 
ment been kept. I think you will admit that this was 
unbusiness like and ungentlemanly conduct on the part of a 
so-called consulting engineer; or perhaps in this case 
“Mr. Dooley” is right. I believe this same “insulting " 
engineer has, or did have, on his brass plate, sanitary 
engineer —“ sanitary " is good. 
Disgusted. 


Dry Car Seats. 


Might I ask, through the Review, if any makers or 
patentees of electrical car seats will send me particulars of 


their appliances for keeping same dry in wet weather ? 


Herbert Lowe. 
10, Lancaster Road, 


Fallowfield, Manchester. 


LEGAL. 


WITHERS v. GAINSBOROUGH. 


In Westminster County Court on Wednesday last week, before his 
Hor our Judge Lush-Wilson, the case of Withers v. Gainsborough 
was heard. It was a claim brought by plaintiff, E. E. Withers, 217, 
Shafresbury Avenue, electrician, against E. Gainsborough, 25, 
Hanover Square, Court milliner, for £14 and £3 respectively for 
extra work done, as electrical engineers. During March and April, 
this year, plaintiff did work for defendant at 25, Hanover Square, 
and when that was done, according to plaintiff's case, he was in- 
structed by Mr. Gainsborough to do some extra work, which 
involved expenditure of £17. No complaint whatever was made 
by defendaut until the work was completed, and an application 
was made to the architect for his certificate. All the orders relating 
to the first and second wo;k were given to plaintiff's foreman. 
Defendant denied that he bad ever given instructions for the extra 
work. He had never received the letter put in by plaintiff, in 
which defendant asked for eight extra points for lighting purposes 
in addition to those which had already been done.—Judgment was 
gíven for plaintiff with costs. 


SmitH v. Tug City or LONDON ELECTRIC LIGHTING Co. 


This case came before Mr. Justice Grantham and a special jury in 
the King's Bench Division on Tuesday and Wednesday last week. 
An action brought by the plaintiff against defendants for pon- 
delivery of certain lamps to him by the defendants undera verbal 
contract. 

Mr. McCALr, K. C., in opening the case, said that the plaintiff was a 
dealer in electric fittings and electric lamps, carrying on business in 
East Ham, the defendants being a well-known company. In No- 
vember, 1901, the defendants issued an advertisement in a paper 
call the Electrical Engineer, tothe effect that the defendants had a 
large quantity of piaut, material and stock for sale—inciuded in 
that was a large quantity of 100-volt lamps, fittings, &c. The 
plaintiff, requiring lamps of this kind for the purpcses of his 
business, applied in pursuance of the advertisement in the form of 
the tenier mentioned in the advertisement, on December 9tb. 
Before he seut in his tender, however, so as make sure that the 
quantity of lamps which the defendants had to sell were the 
quantities with which he could deal in his business, he went t » 
the defendante premises and saw a Mr. Rowlands, one of tie 
managere, and a Mr. Talbot, a subordinate, and inquired from then 
the quantity of lamps they had, telling them that it was essential 
for him to have this information before he tendered. Mr. Rowlands 
and Mr. Talbot told him, after they bad cousulted the stock sheets, 
tbat they bad 28,000 new lamps for sale, and that plaintiff could 
inepect samples. This the plaintiff did, aud having regard to the 
atatement mace to him by Rowleuds and Talbot, plaintiff 
iu his tender, offered 4300 for the Jot of lamps. On Dec m- 
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ber 17th nothing had been done on the tender. Plaintiff 
called at the defendants’ place of business, and he was then 
informed by Rowlands that the old list and the old tenders were 
off, and that there was a new list, dated December 9th, and that 
applications for tbe articles could be received up to December 16tb, 
and that the list comprised a lot of about 25,000 new lamps. That 
day being the day after the date fixed for sending in the tendere, 
the plaintiff saw a Mr. Jackson, the defendants’ chief engineer, on 
the matter. Jackson told him that the lamps which were in ques- 
tion in the case had been withdrawn—viz., new Ediswan lamps— 
Lut be asked plaintiff to make a verbal offer for the other lamps. 
Plaintiff kad been told that there were 10,000 new lamps in addi- 
tion to the Ediswan, and then the plaintiff offered £2 per thousand 


for them ard 2d. apiece for the Ediswan lamps. On December 


18th plaintiff again called at the defendants’ place of business and 
raw Jackson and Rowlands, and at that interview terms were 
agreed on for all lamps except the Ediswan. The difficulty about 
these was that defendants wanted 3d. each for them. Plaintiff said 
that before making any offer at all for these he must be certain of 
the quantity, and he asked these gentlemen to refer to the stock sheets. 
Having done so, Mr. Jackson said that there were 17,697 at 3d. 
each. Plaintiff said he would like time to consider the matter, but 
at 4 o'clock the same afternoon he returned and accepted defendants’ 
offer and thus concluded the contract. He, however, asked 
defendants to confirm this verbal sale in writing, and accordingly 
on D. cember 19th the defendants wrote this letter to the plaintiffs : 

—‘ We beg to confirm the sale to you of our incandescent lamps at 
the following rates:—Ediswan new lamp, 3d. each, all otber lamps 
£2 5a. per thousand, subject to cash and removal of the whole of the 
Btock up to 57,000 lamps before the New Year." In the letter, in 
order to make the matter clear, defendants enclosed a copy of the 
ttock sheets to which they had referred, and by those stock sheets 
it appeared that the contract referred to 20,129 Ediswan lampe, 
there being 68,000 pieces in the whole lot. The learned counsel 
submitted that it was clear that the contract was that defendants 
were selling to plaintiff 20,129 Ediswan lamps. What the plaintiff 
actually got delivery of was only 1,509, and then he was told by 
Jackson that a mistake had been made, and that the other Ediswan 
lamps could not be found, and that defendants could not deliver 
them. The plaintiff told Jackson that he had resold a large quantity 
of these lamps to his customers and they required delivery of them. 
The plaintiff never got delivery of the lamps, and accordingly he 
claimed from the defendants for the breach of contract £620 13s. 4d., 
that sum representing the profit the plaintiff would have made if 
the lamps had been delivered by the defendante. 

The plaintiff was called and gave evidence in support of his case. 

On Wednesday the plaintiff was re-examined, and gave evidence 
as to the difference between the contract price and market price of 
the lamps. 

In cross-examination by Mr. WALTON, he said he quite understood 
that the City of London Electric Lighting Co. were not dealers in 
lamps. 

And you understand that owing to changes in the character of the 
lamps supplied to their customers, they had in stock a large number 
of returned lamps and old material ?—I supposed they had a new 
stock, but I don’t know where itcame from. I did not know the 
old stock came from their customers. 

His Lorpsulr said it would be difficult to get anybody to under- 
stand that whatever that contract was, it was not based on the 
original tender, which was not adhered to. There was a quantity 
of stuff, but no exact quantity, and he thought Mr. Jones would 
have great difficulty in convincing the jury that hie client did not 
understand it was in that condition. He would find that both 
the documents on which he relied were ante-dated, and that it was 
stated that the company would not be responsible for quantities. 

Mr. Lawson WALTON (to plaintiff): Did you see at the head of 
the tender the words—“ The purchaser will accept all responsibility 
for inspection, and must take the goods as he finds them, with all 
imperfections, and be responsible for his own quantities. The 
company do not guarantee the accuracy of the lists as to their 
description, number, or quality," and did you choose to tender for 
that large stock of material on that basis ?— Yes. 

And you had every opportunity of going to the warehouse and 
seeing what the nature and quality and extent of the stock was ?— 
Yes, 

Hie LonpsHIP said that if the suggestion which bad been made 
was true, the defendants must have been lunatics to sell 20,000 
lamps for 2d. each for which they could have got 11d. in the 
market. When people tendered for things of this sort, they must 
take them as they were. : 

At this point a consultation took place between counsel, after 
which— 

Mr. Lawson WALTON said he was glad to say that they had 
settled the case. He might say on the part of the City of London 
Electric Lighting Co. that they had always been anxious to adjust 
tbe claim on what they considered a fair basis. There was, no 
doubt, that owing to the quantity in the warehouse, there was a 
mistake in the stock lists; but, at the same time, they never guaran- 
teed the quantities, because the lamps had never been counted. 
They were in boxes and crates all over the place, and 
the quautit ies were constantly changing every day. There was an 
error common to both parties; but, if the company had been 
approached on a more reasonable basis, ihey would have been glad 
to mett the plaintiff. However, plaintiff was now more reasonable, 
aud he would accept a sum which had been agreed on. 

His LonpseHIP said that it was very right that both parties should 
agree. . 

Judgment was then given for plaintiff for an amount agreed unon 
between counsel. 


RESISTANCE OF ROAD VEHICLES TO 
TRACTION. 


Tur report of the Committee of the B.A. on this subject, which 
was presented at Belfast, consiste of 14 sections, the first 10 being a 
more or less historical summary of past records. Early last century 
Edgeworth found that at a speed of 8'8 kilometres per hour a 


vehicle with springs had a resistance of only one-third the resist- __ 


ance of one witbont springs, a proof that the resistance was largely 
due to lifting the weight of the vehicle at each little lump in the 
road, the work thus done being given back probably in damage to 
the road surface. 

Coriolis, in 1835, advocated springs of maximum practicable 
flexibility and roads of maximum rigidity. | . 

Morin, ia 1837—1842, carried out many careful experiments, and 
deduced the following conclusions:— 


1. That on fibrous materials, spongy textures, or granular bodies, 


resistance is inversely as the wheel diameter. e 

2. On compressible surfaces rolling resistance increases as tire 
width diminishes. 

3. On elastic substances the depth of depression is proportional 
to weight, and the return of the surface is less rapid than its 
depression, and does not return the work done in compression, 


4. On a homogeneous body as on wood, rolling resistance in- | 


creases more rapidly as the pressure increases. Thus wood ig 
unsuitable for heavy traffic. 

Morin investigated the effects of weight, wheel diameter, tire 
breadth, velocity, angle of pull and efficiency of springs, and it is 
concluded from his first series of experiments, that :— 

1. Resistance varies with the pressure, and inversely with wheel 
diameter. 

2. Roads deteriorate inversely as the wheel diameter. 

3. On macadam or paved roads, tire width hardly accounts, for 
tire breadths above 80 or 100 mm. 

4. On loose or compressible roads traction decreases with tire 
width, but on hard roads it is not good to exceed 100 to 120 mm. 

5. On soft ground resistance is independent of speed with or with- 
out springs. 

6. At a walking pace on all roads, resistance is the same for all 
vehicles. : 

7. On macadam or paving, resistance increases with epeed nearly 
in proportion to the increase with an initial speed of 1 m. per 
second. The better spring vehicles show up best. 

8. Good sandstone pavement at walking pace has three-fourths 
the resistance of best macadam. At trotting pace it is the same, but 
with setts too wide apart the trotting resistance exceeds that on 
macadam. 

9. The inclination of the line of draught for maximum efficiency 
increases with the road resistance, and as the fore-wheel diminisbes. 
On the ordinary road it tends to the horizontal so far as vehicular 
construction permits. 

After further experiments he found :— 

Tires of 60 mm. were more destructive than those of 115 to 165, 
and about 115 isa maximum width. Morin also gave tables for 
wheel load and wheel diameters, which have been the basis of 
practice ever since, but Morin was strongly criticised by Dupuit, 
who arrived at very different conclusions, pointing out errors in 
calculations, and inferring therefrom errors in preliminary calcula- 
tions. 

He found on uniform surfaces, such as macadam, that :— 

1. Resistance was as the load. 

2. Independent of tire breadth. 

3. Inversely as square root of wheel diameter. 

4. Independent of velocity. 

He found the mean tractive force to be 20 k. per 1,000 on paved 
and 30 on macadam roads, and only 6 on smooth flags and 10 on 
asphalt, and gave :: 1: 4 : 6 as the resistance on rails, pavements 
and macadam respectively. He adopted 4,000 k. as the weight of 
& two-wheeled vehicle loaded. 

Undulation was practically of no account. 

Leahy, in 1847, found traction to vary as the velocity squared, 


and inversely as the square root of the cube of the wheel diameter. 


Generally he approved of Morin's deductions. 

M. Charié-Marsaines, inspector of roads and bridges, found that, 
as compared with macadam, a paved road gives less wear on 
harness, more wear on vehicles, and less wear of horses. 

Michelin more recently found the economy of pneumatic tires 
practically one-third over iron tires, but solid rubber tires were less 
efficient than iron except on good dry pavement; and his results 
generally corroborate Morin. l 

We look forward to the further report with interest. 


- 


IMPROPER MATERIALS. 


" CHEAP and nasty" isa term that has become ingrained into the 
English language, and we all know what it means. i 

There is a certain line of cost below which any further reduction 
must be done at the expense of quality. A good shop system of 
manufacture represents the minimum of cost in one direction; any 
economy beyond that point must come ont of materials, and cheaper 
material usually means reduced excellence. It must not be under 
stood that cheap, material is necessarily bad. A steel cylinder is 
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better than a leaden one, and is also cheaper, but a cast-iron crane 
hook is certainly worse than a steel hook. Yetwe are informed that 
such economies as making crane hooks that have not been forged 
out of the best possible material are practised by makers—not, we 
are thankful to say, in this country. 

An economy has followed on competition in the motor-car industry 
which has, in a very curious manner, diverted the course of trade. 
At one time motor-car makers were accustomed to place orders 
for well-forged mild steel crankshafts, axles, forks, gear-wheel 
blanks, and similar parts. This trade has fallen off, so far as regards 
orders from the car makers. Yet the people who did the forgings 
are still getting the work, and are probably as busy as ever. Isit 
to be inferred that there is something mysterious in this? By no 
means, 

The car makers are all in keen competition. One man supplies 
malleable cast-iron parts and effects an economy. Others have to 
follow suit, and cars are now built up with these shoddy makeshifts 
in their motors. Yet the forgemen remain busy and do not receive 
orders from the car makers. The explanation is simple. The 
orders now pour in from the car-repair shops. The work costs 
more, because it is now made in less quantity, fewer similar pieces 
at once, and in the long run the innocent car user, who has already 
paid for a shoddy casting, bas now a heavy repair bill to meet, 
and allthe initial saving is more than swallowed up, not to name 
the contingent expense of a breakdown of a car in a strange town. 
Cheap material in a motor car is the worst form of parsimony that 
it is possible to imagine. We would caution all would-be purchasers to 
see to it that when getting competitive prices they compare specifica- 
tions, and make special inquiries and demand guarantees that the 
parts of the motor are forged steel of well-hammered quality. If 
they do not do this they will probably tind themselves stranded 
miles from home just so many times as their cars contain details of 
improper cheap material. After this painful process has been 
repeated sutliciently often, and all faulty details bave broken and 
been properly replaced, the car owner will have paid for his 
experience in structural materials at a very high rate. 

The habits of the motor car makers are distinctly to be classed 
as those of the modern hustler. Cheapness is the first requisite. 
Men who cannot afford a horse and trap and servant think they can 
run to a motor car, and they try to get it cheap; the makers 
give way to the attack and supply the cheap car with inferior parts, 
which proves so costly in the long run. In its very nature the 
motor car is so much heavier than we all think it ought to be, that 
there is a tendency to minimise weights as in a torpedo boat. But 
the torpedo boat is not skimped in material. Its motors are made 
of the best, and every care is supposed to be taken to see that the 
best really is secured. 

Now, starting from already minimised dimensions, the motor car 
is already quite slight enough, and it is quite unwarrantable to use 
anything less than the best of material. We cannot think, then, 
that any car maker can be so foolish as not to know that the cheap 
method of construction invites early and disastrous breakdown, 
even if the disaster only extends to an hotel bill at a strange town, 
a railway charge for carriage home, and a repair bill. To most men 
who buy a cheap car these extra charges are at least a severe tax, 
and a tax not the more agreeable because due to what really amounts 
to little better than misrepresentation. The car maker knows, and 
ought to tell his customer. Malleable cast-iron may be tough, it 
may be capable of being heated and forged to some extent, but it 
bas no elongation and reduction of area on test, and it is an utterly 
uncertain and unreliable material to employ, whether made in tbis 
couutry orin America. We know both sorts, and do not write with- 
out reason. 

Cast malleable is better than plain cast-iron. Its proper use is 
where cast-iron is a suitable material, and the maker or user wishes 
to do better. There it is justifiable, but it is never justitiable when 
used as a substitute for wrought-iron or steel, and much cast-steel is 
to-day so faulty, that it is not fit to use as a substitute for forgings. 
It is a thousand pities that, when purchasing supplies from America, 
the quality of materials and amount of finish are not better known. 
Consulting engineers who are so punctilious in regard to English 
articles, are doing their best to kill English business, because they 
accept American goods without examination. They want English 
quality at American prices, and the American will be the first man 
to admit that it cannot be done. 


THE VELOCITY OF THE RONTGEN RAYS. 


Tut: theory of the Röntgen rays, which, up to the present, 
has received most general acceptance is that of Stokes. 
According to Stokes’ theory, the Röntgen rays consist of 
irreeular waves produced by the impact of cathode particles. 
The difference between Röntgen rays and light corresponds 
to the difference between noise and music as produced by 
sound waves. If this theory is correct, we should expect the 
velocity of Röntgen rays to be the same as the velocity of 
light. This has quite recently been shown to be the case by 
M. Blondlot, whose ingenious method of demonstrating this 
important result is described in the Comples Rendus of 
October 27th and November ?rd. It is well-known that the 
Rontgen rays dissociate the molecules of air through which 


they pass, and thereby increase its electric conductivity. 
M. Blondlot took advantage of this property to determine 
the velocity of the Róntgen rays. The rays were caused to 
act upon the spark gap of a Hertz resonator, exzited by 
another spark gap, in parallel with and lying between the 
focus tube and an induction coil. By suitably regulating 
the spark gap of the exciter, it is possible to make the focus 
tube and the exciter work simultaneously, but the focus tube 
is extinguished immediately after the spark begins to pass, 
owing to the fall of potential between thr leads. The 
E.M.F. at the spark gap of the resonator is a quarter period 
behind the current in the exciter, and, consequently, it 
is necessary to delay the extinction of the Röntgen rays 
at the resonator gap, if they are to have any effect in making 
the spark brighter. 'This may be done in two ways:— 
(1) By increasing the distance between the resonator gap 
and the focus tube; (2) by increasing the length of the 
wires conveying the current waves between the exciter and 
the focus tube terminals. In the first case, the delay in the 
extinction of the Röntgen rays at the resonator gap is due 
to the time required by the rays to pass from the focus tube 
to the gap. In the second case, the delay is due to the 
time required by the electric waves to pass along the wires 
from the exciter to the focus tube. M. Blondlot adjusted 
the length of the wires and the distance of the focus tube 
till the maximum brightening of the resonator spark was 
obtained. Then he lengthened the wires and reduced the 
distance of the focus tube till the maximum brightening was 
again obtained. If the velocity of the Röntgen rays is the 
same as that of the electric waves in the wires, then the 
increase of the length of the wires should be the same as the 
reduction of the distance of the focus tube. Numerous 
experiments made by M. Blondlot showed these two dis- 
tances to be practically equal. This shows that the velocity 
of Róntgen rays is the same as the velocity of Hertzian 
waves in a wire; and the latter is known to bethe same as 
the velocity of light. 

The theory of Stokes receives strong confirmation from 
these experiments of M. Blondlot. Osborne Reynolds has 
recently propounded the theory (in his Rede lecture) that 
the Röntgen rays are longitudinal waves of the ether, and 
are thus distinguished from light waves, which are trans- 
verse, Röntgen rays as well as light waves are, according 
to his view, emitted by the sun, but the longitudinal rays 
are damped out very quickly, and do not therefore penetrate 
far into space. This is to be regretted, as we might have 
been able otherwise to have learned something of the internal 
constitution of Mercury and Venus. But, on the other 
hand, weare saved from too realistic views of the interiors 
of terrestrial objects. 

If Reynolds' theory is right, the longitudinal waves which 
constitute Röntgen rays must be irregular, i. e., they must 
correspond to etherie noise, not to etheric music ; otherwise, 
as Stokes has shown, the Róntgen rays would be refrangible, 
which experiment has failed as yet to show. 

We have evidently of late been making some progress 
towards a knowledge of the rea] nature of the Röntgen rays, 
and M. Dlondlot's experiments will undoubtedly contribute 
greatly to this result. 


ELECTRIC HAULAGE ON CANALS. 


AT the ninth International Congress on Navigation, held 
this year at Düsseldorf, M. Leon Gerard read a paper deal- 
ing with the results. obtained with electric traction on the 
Belgian canals. As the canal to which the paper parti- 
cularly refers is the one joining Charleroi and Brussels, it 
will not be out of place to give a few particulars of the 


= electric system in operation on this waterway. 


The haulage system comprises a number of. small electric 
cars running along the ordinary towing path without rails, 
and a few electric tug-boats for service on those parts of the 
canal where cars would be impracticable. The eentra 
station at Oisquerqe supplies three-phase current at a pres 
sure of 6,000 volts; three transformer sub-staticns brin 
this pressure down to 600 volts. The motors both of the 
boss and the cars tuke the current from the overhead 


E 
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conductors through three separate trolleys. As the canal 
passes through a thickly-populated industrial district, part of 
the electric energy produced at Oisquerge is supplied to the 
neighbouring factories for lighting and power purposes. 

The electrical installations of the French canals, mention 
of which is made in the course of the article, comprise two 
small generating stations, each containing four sets of 
50 H.P., and delivering direct current at a pressure of 
500 volts. The electric energy is used only for canal haulage 
purposes. 

The efficiency of the motor cars, ./., the relation of the 
work measured at the coupliug-hook to the work done by 
the electric motor, averaged 0'4s1 after a year's service. 
This is a better result than was obtained with the old style 
of tractor used on the Deule Canal in France, the average 
there being 0-423. This improvement is entirely due to 
the superior construction of the car, as the tractors of both 
installations were built on the same principle. It is evident 
that the efficiency of the motor car must vary inversely as 
the coeflicient of friction of the towing-path along which 
the car travels, and in this respect the French system is 
much in advance. The coefficient of friction for the 
French towing-path amounts to 7'5 lbs. per ton, while the 
Belgian installation shows as much as 16˙5 lbs. per ton. 
Consequently the mechanical efficiency of the Belgian motor 
car is slightly higher than that of the French machine, a 
fact that the ubove-given figures do not show. During the 
year 1901 the boat-mileage on the Charleroi-Brussels canal 
amounted to 127,731 miles, the number of kilowatt-hours 
as registered at the station switchboard to 517,029 ; this 
gives an average of 4°05 Kw.-hours per boat-mile (2:515 
KW.-hours per boat-km.). This figure must necessarily 
include the quantity of energy consumed by the cars when 
travelling without a boat attached, the distance thus 
covered being estimated at about 20 per cent. of the total 
mileage. Running at a speed of 2:4 miles per hour under 
no load, the power supplied to the car, measured at the 
motor terminals, was 4,100 watts, the figure rising to 
4,850 watts when the car is towing & boat of 70 tons 
at the same speed. There is, therefore, a consumption of 
1:219 KW.-hours per boat-km. (1:93 Kw.-hours per boat- 
mile). Comparing this figure with the 2:515 kKw.-hours 
(4°05 Kw.-hours per mile) given above, it becomes apparent 
that about half the energy is absorbed by line losses, trans- 
formers, &c. 

The price of the Kw.-hour supplied by the central station 
is valued at 0°09 fr. (O°sG4d.), the coal costing 15 fr. (12s.) 
per ton. 

The maintenance cost of the towing-path for 1901 
amounted to 15,275 fr. (£611) for labour, and 15,979 fr. 
(£759 33. 5d.) for material (gravel, &c.), making a total of 
34,254 fr. (£1,370 33. 5d.). This shows an expenditure of 


1,903°02 fr. per kin. (£124 11s. 2-1d. per mile), the total dis- 


tance being 18 km. 

Wheel-renewal of the tractors is also a big item, for 
the rims become very much worn after 10,000 km. 
(6,000 miles), and disappear entirely after travelling 
18,000 km. 

The 600-volt polyphase motors require but little outlav, 
unless the car should fall into the canal, which would 
necessitate the re-winding of the coils of about 3 per cent. of 
the motors. 

The total maintenance cost for 1901 was :— 


Workshop labour 3,552:60 fr. (£142 28. 1d.) 
Labour on towing path 6,601 00 fr. (£264 Os. 9d.) 
New material is 2,347°00 fr. (£93 178. 7d.) 


Total - ... 12,500°60 fr. (£500 Os. 5d.) 
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Taking the total length of line as 18 km. (11 miles), the 
cost per km. amounts to 69446 fr. (£45 9s. 2:09d. per 
mile). | 

Towing with Tractor Running on Nils. Some experi- 
ments were made at Oisquerqc on an experimental track. 
The wheels of the motor car which usually runs on the 
towing-path weze removed and replaced by tramway wheels, 
converting, therefore, the motor car to all intents and pur- 
poses into a locomotive. The rails were of the Vignoles 
type and were laid 0:92 m. (1yd.)apart. Nothwithstanding 
that guide-pulleys were used, and that the canalis about 


30 yds. from the track, it was found that the boats could be 
started in 45 seconds.  Dasing his arguments on the actual 
results obtained with motor cars and on the results obtained 
with experimental tractors on rails, M. Léon Gérard is able 
to bring forward several interesting deductions. 

To haul a boat of 70 tons at a speed of 2-4 miles per 
hour 4,000 watts had to be supplied to the locomotive. 
The motor car working under the same conditions required 
4.850 watts, and its mean efficiency was 0:484; conse- 
quently the’ efficiency of the same apparatus on rails was :— 

0˙484 x 4,856 — 0'585. 
4,000 

Under no load the locomotive required 2,000 watts, about 
half the amount used by the motor car in the same circum- 
stances. For these two reasons the quantity cf electrical 
energy required was considerably less in the case of the 
locomotive system. ‘Taking the case of an installation 
47 km. (29 miles) in length, on which the traffic would 
amount to 493, 720 boat km. (206,601 boat miles), the annual 
cost of electric energy, amounting to 1,240,000 Kw.-hours 
with motor cars consuming on an average 2:515 Kw.-hours 
per boat km., would be reduced to 991,000 Kw.-hours when 
employing tractors on rails. If the cost were taken at 
0:09 fr. per KW.-hour, the annual saving realised would be 
17678 fr. per km. (£20 12s. per mile). 

Further, there is the possibility of reducing the size of the 
power house. According to M. Gérard, 270 kw. could be 
replaced by 200 KW., which would correspond to a saving of 
2,4588 fr. on interest and sinking fund (taken at 6°22 per 
cent.); per kilometre of canal, the annual charges would be 
diminished by 52°93 fr. 

The charges for maintenance of rolling stcck may, as is 
the practice with tramways, be estimated at less than 20 per 
cent. of the maintenance charges of the motor cars. Con- 
sequently, these charges being fixed at 694°46 fr. per km., the 
saving ou locomotives would amount to 486°12 fr. (£31 4s. 
per mile). 

The maintenance of the towing-path for the motor cars, 
which is an exceeding ly heavy item, would be replaced by the 
charges for the maintenance of the track. This may be 
estimated at 4 per cent. of the value of the line, 8,000 fr. 
per km. (£514 per mile), making 320 fr. per km. (£20 108. 
per mile); hence a further saving of 1,583°02 fr. 

The total saving per kilometre would amount to :— 


476˙80 + 52°93 + 486-12 + 1,533:02 = 2,5988; fr. 
(£167.per mile). 
Lilectrie TTug-Bouts.—M. Gérard. states that, from a 


practical point of view, these tug-boats have been very satis- ` 


factory. They are employed on that portion of the Belgian 
Canal which lies in the town of Hal, the length being from 
1 to 2 miles. The boats have a capacity of 12 H.P., and 
draw only about 2 ft. of water. They are easily operated, 
and can move at a distance of 30 yards from the trolley line 
without difficulty. Their maximum speed is about 6 miles 
per hour. 

The following are the conclusions M. Gérard has drawn 
from his experiments :— 

1, That the “ motor-car" system of haulage is very unsatis- 
factory, owing to the heavy working and maintenance expen- 
diture, and to the amount of power required to overcome 
the imperfections of the road. 

2. That the “ locomotive” system of haulage is prac- 
ticable as far as both the economical and the technical sides 
of the question are concerned. 

3. That the tug-boat system has given good results, 
and is to be recommended for service on crowded and 
sinuous canals. | 

4. That a lighting and power distribution scheme in con- 


junction with the traction installation would considerably - 
increase the profits of the undertaking. 


Keighley.—The T.C. has passed almost unanimously a 
scheme for application for powers to convert all the existing tram- 
ways for electric traction and to construct new lines ata total cost of 
£32,469. To an inquiry from the Mid-Yorkshire Tramways Co., Ltd., 
the Courcil has replied that it dissents from the company's Bill. 
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THE ATMOSPHERE OF THE CENTRAL 
LONDON RAILWAY. 


ACTING upon instructions received from the Daily Mail, 
Mr. D. A. Sutherland, F.I.C., F. C. S., &c., has recently 
made a number of tests upon the proportion of carbon 
dioxide (carbonic acid gas) in the atmosphere of the ** Tube." 
His results are as follows: 


Parts of CO, 
No. of in 10,000 of 
analyses. air by vol. 
In street : 1 2°83 
During limited trafie— 
Oa platforms, 1125 am. . 3 4°23 
m. (Saturday . 2 374 
In lift at Bank, 10. 10 am. 1 7°36 
In carriages from City, 9 a.m. 1 4°33 
1 to City, 1.30 p.m. 1 5˙33 
During heavy trutiic— 
On platforms, 4 to 7 p.m. ... 7 11:04 
In carriages to City, 9.30 a.m. 1 16 65 
- to City, 4 to 5 p.m. ... 3 13°74 
1 from City, 6 to 6.45 p. m. 6 15˙54 
A from City, maximum .. 1 20:46 


Commenting on these figures, Mr. Sutherland says: „the 
general conclusion to which I am forced to come is that the 
condition of the atmosphere of the Tube during the 
period of heavy traffic is insanitary and injurious to 
health." 

During October, 1901, Dr. A. Wynter Blyth, Medical 
Officer of Health for Marylebone, made a number of similar 
determinations. His figures ranged from 6°03 parts of 
carbon dioxide at the door of the sub-station at Notting Hill 
Gate to 10°7 parts on the Bank platform and in one of the 
lifts containing 33 people; with a maximum of 11:9 
parts in a carriage containing 27 people between Lancaster 
Gate and the Marble Arch. But just as Mr. Sutherland 
omits to say how many persons were in the carriage which 
be found to contain 20°5 parts of carbon dioxide, so Dr. 
Blyth has not informed us at what time of day his tests 
were made—and this is most important. If captiously 
inclined, we might be disposed to view Mr. Sutherland’s 
determinations with some suspicion, because of his extremely 
low limit for the carbon dioxide in the open street. Ordinary 
good air contains about 3'4 parts of carbon dioxide 
(Fittbogen and Hasselbarth, and Farsky), with a minimum 
of 2:94 parts (Reiset) ; but the London atmosphere usually 
1 4 parts, which may rise in anticyclonic weather to 

5 being, perhaps, a fair average. On the whole, how- 
ROM we must accept both Dr. Blyth’s and Mr. Sutherland’s 
figures, accounting for the differences by differences in the 
time of day, different temperatures and different concentra- 
tions of traffic. 

In attempting to ascertain what amount of impurity in 
the atmosphere is actually injurious to health, we are met 
with what appears at first sight to be irreconcilable 
differences in the views held by the best authorities. By 
any process of combustion or respiration, oxygen is removed 
from the air at the same time that carbon dioxide is 
added to it; but the latter effect is more important to the 
human being. Brown-Séquard and D’Arsonval, whose 
work, however, in another branch of this question has fallen 
into disrepute, have stated that human beings can actuaily 
tolerate without marked discomfort or permanent ill-effect 
air containing 20 parts of carbon dioxide for two or three 
hours at a time; and various other physiologists have 
found proportions of 4'0 parts (Marcet) or 8'0 parts. 
(Kronecker and Jordi) not to render air irrespirable. In 
the old experiments carried out by Angus Smith in 1869 
upon the atmosphere of the * Underground” in carriages 
between Gower Street and King's Cross, the figures obtained 
ranged between 7:8 and 33:8 (mean 14:5) parts of carbon 
dioxide per 10,000; while in theatres, &c., of the day he 
found up to 32 parts of the same impurity; and in metal 
mines where men were working, up to 199 parts per 10,000. 
At the same time that he carried out his above-mentioned tests 
Dr. Blyth also examined the atmosphere in other places. 
In the Metropolitan Tunnel between Gower Street and 
King's Cross he discovered 25:9 parts; in the Council 
chamber of tbe Marylebone Town Hall containing 56 
persons, be found 14:9 parts half-an-hour after a meeting 
had begun ; and in a small room, 12 x 5 ft., with a 2 ft. 


for the Tube. 
carbon dioxide in the terribly overcrowded third-class 


gas burner alight, 33:3 parts of carbon dioxide. It will be 
seen that these maximum values all exceed those quoted by 
Mr. Sutherland, whereas Angus Smith's figures for the 
Underground and Dr. Blyth's . value for the Council 
chamber are practically identical with Mr. Sutherland's mean 
Some determinations of the amount of 


carriages of our suburban steam railways would probably 
show astonishing figures; but the fact that other places of 
public resort are equally or more impure than the Tube is 
no proof of the perfection of the latter. It might be argued 
that the air of the Tube cannot be harmful to health because 
the hand-lamps used for signalling still burn freely ; for it 
is now known that an average man can bear an atmosphere 
which extinguishes oil lamps—such extinction occurring 
when the air contains 15—16 per cent. of oxygen, 80—81 
per cent. of nitrogen, and 3 per cent. (i. e., 300 parts per 
10,000) of carbon dioxide. This, indeed, is essentially the 
composition of human expired breath, which is fit for a 
second inspiration, though not desirable. 

Nevertheless, it must be honestly admitted that there is a 
physiological difference, or a difference partly physiological 
in character, between air contaminated with a certain per- 
centage of carbon dioxide evolved from human bodies, and 
air contaminated with the same percentage produced by the 
combustion of coal or gas. Richardson thought that oxygen 
was “ devitalised ” by passage through the lungs, which is 
a chemical impossibility. Brown-Ncquard and D'Arsonval 
believed the carbon dioxide of expiration to be accompanied 
by a specific poison; but, in proper conditions of health 
and cleanliness, this has been proved incorrect, whence it 
should apparently follow that the carbon dioxide of com- 
bustion and of respiration must be ide tical physiologically 
as it is chemically. Still, the best authorities, such as Halli- 
burton, agree that air rendered so impure by respiration as 
to contain eight parts of carbon dioxide per 10,000 is very 
unwholesome ; other investigators putting the safe limit 
at 10 parts, and considering | 50 parts to be quickly harmful. 
De Chaumont's maximum degree of impurity—viz., six 
parts for occupied rooms—quoted by Mr. Sutherland, is now 
recognised to be too severe. Dr. Blyth suggests three parts 
more than that contained in the outside air as a fair pro- 
portion, four parts more than the atmosphere being the 
ultimate limit. As the natural London atmosphere may 
contain six parts, this also gives 10 as the outside figure for 
an atmosphere which is to be breathed for any considerable 
period of time. Idiosyncrasy and habit play so large a part 
in all questions of this kind that it is extremely difficult to 
lay down conditions at once fair to the company, to the 
average member of the public, and to the sickly or neurotic 
individual. Probably 10 parts of carbon dioxide per 
10,000 meets all cases, and upon this basis we shall argue. 

The atmosphere of the C.L.R., unlike that of the Under- 
ground, or of a gas-lighted church or theatre, is contaminated 
wholly by human exhalations. It has to include among its 
passengers a very large proportion of the “great unwashed.” 
The exhalations of the man who is healthy and clean in 
person and raiment contain nothing worse than pure carbon 
dioxide ; but those of the individuals whose skin is uncleansed, 
whose attire is saturated with stale perspiration, and whose 
teeth and digestive organs are out of order, are exceedingly 
offensive to the nostrils. Cases of infectious disease, of 
course, excluded, it is not at all probable that such exhalations 
are specifically toxic; but by Jong-continued inspiration they 
produce lassitude, and eventually anwmia, a condition in 
which everybody becomes more liable to specific contagion. 
Even in small doses, so intimate is the connection between 
brain and body, a nauseous odour of human origin upsets the 
stomach of a nervous person, and makes him ill by sheer 
disgust if not by an involuntary act of self-protection ; 
although that odour may fail to affect the man of average 
strength. There are people who cannot travel in train, tram 
or omnibus, for this reason alone, as every physician knows ; 
but common sense tells us that the cause is subjective rather 
than objective. It cannot be denied that the atmosphere of 
the C.L.R. is competent to produce—does oecasionly pro- 
duce—half-mental, half-physiological distress to specially 
sensitive human beings, women in particular. The figures 
given by Mr. Sutherland as well as Dr. Blyth's solitary 
determination in a tube train explain this ; for, unfortu- 
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nately, they show that at least inside the carriages at the 
busiest times of the day the atmosphere of the C.L.R. 
exceeds the permissible limit of impurity. The objection to 
it is not to be based so much on the high proportion of 
carbon dioxide, which of itself is a relatively innocuous sub- 
stance, as on the quantity of odoriferous organised matter 
with which the carbon dioxide is accompanied, and of which, 
iu the present state of chemical physiology, the proportion 
of carbon dioxide i8 almost the only quantitative symbol. 

It may be argued for the company that if, as we are 
informed, there is only 2 per cent. of illness among the 500 
employés who are at work all day long in the tube, the 
atmosphere cannot be bad. enough to affect the most delicate 
passenger, who spends 30 minutes underground at the 
utmost. The men, however, are in the tube itself; the 
gravamen of the charge brought against the railway depends 
on the composition of the air within the carriages. If better 
exchange of air as between the coaches and the tunnels could 
be brought about without the causation of severe draughts, 
the essence of the Daily Mails complaint would be 
removed. 

We believe that the owners of the C.L.R. are keenly alive 
to the situation, and have not been waiting for a daily paper 
to teach them their business, "The company is apparentlv 
doing everything that is possible, all that engineering and 
scientific skill can suggest to make the atmosphere more 
pure. There is probably no branch of applied science so 
obscure,and complicated as that of ventilation: and the 
ventilation of a tunnel, 6 miles long, and 60 to 90 ft. below 
ground, with its numerous apertures not placed just where 
ventilating engineers would like them, and not constructed 
in the best manner to act as simple ventilating shafts—a 
tunnel in which the production of * humanised” carbon 
dioxide has exceeded all expectations "— was a problem of 
unparalleled magnitude before tke inception of deep level 
electric railways. Since the date of Dr. Blyth’s investiga- 
tion, the fan at Shepherd's Bush has been erected. It is 
calculated to extract 100,000 cub. ft. per minute, or to 
renew the whole atmosphere of the Tube in an hour. Unfor- 
tunately, the full effect can only be felt at night, when all 
intermediate apertures between the Bank and the fan inlet, 
are closed ; in the daytime there will be “leakage” at each 
station, and therefore this fan alone, even aided by that at 
Notting Hill, will not serve to maintain the atmosphere all 
day long at the early morning purity, But the company 
is also about to instal an air compressor at the Bank, 
which will lead fresh air under pressure into the 
dead end of the Tube, and this should make a great 
difference in the atmosphere at the City end. Sceing that 
the wayside inlets to the Tube cannot be closed during the 
day, it would appear that the plan of driving fresh air in 
should be more economical than that of drawing stale air out ; 
because all the fresh air must enter, while the fan may 
exhaust a considerable proportion of fresh air which has 
only just been admitted by the stairways of the nearest 
station. ' 

The principle on which the line is built, each train acting 
as a piston in its own tube, is vastly superior to that of the 
Underground, and Dr. Blyth's tests, which indicate a maxi- 
mum velocity of the air current set up by an approaching 
train of 5°79 miles per hour, show that the principle works. 
In theory, the advancing train should push the foul air up 
the lift wells and staircases, &c., to the street; in practice, 
the train drives much of it into the other tube % the cross 
connections at the stations, and into the next section of the 
same tube ; in other words, as Dr. Dlyth says, the tunnel 
air is diluted, but the whole of it is never swept out (/.e., 
by the movements of the trains only). It would seem ques- 
tionable whether in the original design of the stations suffi- 
cicnt care was bestowed upon a faM utilisation of the air 
currents produced by the trains, with the object of 
minimising this wasteful backward and forward move- 
ment. Now that the line is built, we should not venture 
to say that any alteration in this direction is possible ; 
even in the first instance it would have been an extremely 
difficult matter to arrange without the aid of doors 
and automatic partitions, Still, when the plans for future 


* The C.L.R is carryirg 150,000 passengers a day; tie bulk of 
them in two periods of some two hours e-ca. 


tube railways are being prepared, our most competent and: 
experienced ventilating engineers ought to be consulted to. 
see if there is no way of deriving full advantage from the 
elegant method of making each train its own air-pump with- 
out the high .proportion of leakage which undoubtedly 
exists on the C.L.R., and yet without the employment of 
an impossibly complicated system of air-tight doors. 

We cannot honestly say that we are satisfied with the condi- 
tion of the Tube atmosphere at the busiest times of the day ; 
but, on the other hand, we fail to feel the symptoms of 
panic which the article in the Daily Mail is apparently 
intended to impart. We presume that our authorities have 
power to prosecute the directors of the Tube on a charge of 
manslaughter at least if they allow their employés to be 
suffocated. We cannot be expected to believe that-members. 
of the public have only the foresight and devotion of the 
Daily Mail between them and wholesale massacre. But 
when we find that the C.L.R. is asphyxiating its men by 
making them remain in a toxic atmosphere for eight hours 
or more a day, we shall begin to consider more seriously 
whether its passengers are being ruined in health by their 
two daily journeys of half an hour each. 


BUSINESS NOTES. 


Oris Elevators.—Lord Cadogan has recently had one of 
the “ Otis ” electric elevators fitted at Chelsea House. These lifts. 
have also been adopted by Sir H. Seymour King at 9, Pall Mall; 
the Duchess of Marlborough at Blandford House; the Hon. F. D. 
Smith at 3, Grosvenor Place ; Lord Wimborne at Wimborne House ; 
and Lord Wolverton at 26, St. James’s Place. N 


Killarney. —In the Dublin Court last week, before 
the Master of the Rolle, the case of Callender's Cable Co. v. Kil- 
larney Electric Lighting Co. was heard. The action was brought 
by plaintiffato wind up the company. Mr. Goodman had been 
appointed receiver, and since his appointment, certain claims had 
been made on him for debts and liabilities incurred previous to his 
taking up office. The plaintiffs sought to recover money due to 
them, but the Master of the Rolls only ordered £10 to be paid to 
the Board of Works, and other debts to stand over. 


Rowland Carr X Co.— This firm has obtained the 
sub-contract for the cast-iron bases in connection with the lighting: 
and traction work at Buenos Ayres; also the order for the necessary 
cast-iron pipes in connection with the traction work at Barrow-in- 
Furness, which is being carried out by the British Insulated Wire 
Co. Messrs. Carr are also supplying the refined Trinidad bitumen 
for embedding the cables underground at present being laid at 
Bexley, Kent, by the contractors, the Anchor Cable Co. 


A Carbon Gauge.—We have received from the Union 
Electric Co., Ltd., one of their Abeam carbon gauges, specially 
adapted for measuring the diameter of carbons up to 30 mm., and 
marked in millimetres only. It is only 11 in. in length, and fite. 
easily into the waistcoat pocket. It is a most serviceable and 
acceptable article. 


Germany.—Messrs. Siemens & Halske, of Berlin, are 
declaring a dividend of only 4 per cent. for the past financial year, 
as compared with 8 per cent. in the preceding 12 months. 


The Education Bill.—The St. Bride’s Press, Ltd., will 
publish on the first day of the New Yeara weekly paper, to be 
called Education: Primary, Secondary and Technical, which will 


deal mainly with the work of the authorities under the Education 
Bill. 


Annual Dinner.—The engineering staff of the B.E.T. 
Co., who are the lessees of the Croydon Corporation Tramways, held 
their second annual dinner and smoking concert on Saturday evening 
at the Wheatsheaf Hotel, Croydon. Mr. J. P. Spurway, the com- 
pany's resident engineer, occupied the chair. 


Damages for a Lift Accident.—4At Birmingham 
Assizes on December 16th, Messrs. Archibald Smith & Stevens, 
electrical engineers, were ordered to pay £300 damages to John Geo. 
Morgan for injuries sustained through a lift descending without 
warning. Stay of execution was refused. 


Calcium Carbide.—The Geschäftsstelle Vereinigter 
Carbidfabriken, of Landgrabenstrasse, 97—100, Nuremburg, 
Germany, has opened a competition for the best method of packing 
calcium carbide. Two prizes of £50 and £25 respectively are being 
offered, and the competition will remain open until March 1st next. 
The packing method to be selected must comply with existing 
railway and shipping regulations, cheap, simple, water and air- 
tight, &c. 


Change of Address.—Ti:e office of the Bradford Cor- 


poration electrical engineer has keen removed to Whitaker 


Buildings, Victoria Squire, Prad'ord. 


‘latter were given up about two years and a half ago. 


the price of 41,800. 
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Catalogues and Lists.—A small pamphlet has been 
issued by the IMPRovED ELEOTRIC GLOW Lawr Co., Lrp., on the 
subject of reflector lamps, especially the I. E. G. silvered lamps. 

Tre WESTINGHOUSE Brake Co. has sent us an illustrated 
pamphlet showing and describing the Westinghouse electric 
semaphore signal. 

No. 51 of Messrs. VERITYS' circulars gives an account of the firm's 
electric orgau-blowing outfits equipped with the Aston-Lundell 
motor and self-contained worm gear. Prices of the different parts 
of an outfit are given, also a diagram showing the arrangement of a 
complete equipment. Some notes appeared of the horse-power 
required to drive bellows. 

Messrs. J. HOLDEN & Co., of Paris, who are represented in this 
country by Mr. E. Roubier, of 49, Sydney Street, South Kensington, 
S.W., have placed before us a couple of illustrated pamphlets 
relating to the Max " indestructibl2 electric accumulator for auto- 
mobiles, launch, submarine boats, lighting, ignition and other 
purposes. 

A circular of electric foot-warmers has been sent to us by Mrssns. 
MILLINGTON & EVI RITT, of King’s Parade, Cambridge. 

The Nr: w BrotHERTON TUBE Co., Lrp.. of Wolverhampton, has just 
brought out a cheap seamless solid-drawn steel conduit for electric 
lighting, which is claimed to possess special advantages where a water- 
tight installation is desirable. A small list has been issued relating 
to same, and a copy will be sent on application. 

We have received a most novel and interesting wall calendar for 
1903 from Mrssrs. W. T. GLovEeR & Co, Lrp., of Manchester. It 
is a tear-off sheet calendar, and on each day's slip there appears a 
quotation from the Z/'roccedings of the Institution of Electrical 
Engineers and other sources, of interest to professional men; a 
number of photographic reproductions showing Glover cable-laying 
operations in different towns are interleaved. The compilation of 
the reading matter represents a great deal of labour on the part of 
somebody, and he will be rewarded by knowing that electrical 
engineers will be eager to allow this wall calendar to have the 
position of honour for the next 12 months, for it is essentially the 
electrical engineer's calendar. 

The Varor Co., Lrp., of Aston Cross, Birmingham, has sent us 
lists of its Filtral!“ automatic waste oil filters for electric light 
Stations, also its patent oil cabinets for engine rooms. A third list 
is & sheet of iliustrations showing oil cans, tanks, and various 
other tin and iron plate manufactures, The Valor Co. also supplies 
drop forgings in iron and steel. l 


Bankruptcy Proceedings. — The public examination of 
Alfred Percy Archibald Hunt, electrical engineer, of Southport, 


‘took place at the sitting of Liverpool Bankraptcy Court on 


Decemb^r 1sth before Mr. Registrar Bellriuger. The accounts 
showed liabilities amounting to £354, and assets, valuing the busi- 
ness at Southport as a going concern, £415. In reply to the Official 
Receiver, the dcbtor admitted that several creditors had been 
omitted from the statement, because he believed these did not 
intend to press their debts. He estimated his stock to be worth 
£50, and the fixtures, fittings, &c, £220. He had found that he 
had spent too much in fitting up his place of business, and had not 
left enough capital to work upon. He commenced business about 
seven years ago at Liverpool with a capital of £125. Six months 
after commencing on his own account he took into partnership Mr. 
H. Dangerfield, of Bradford, whofound £200. Mr. Dangerfield retired 
last March, the debtor gave him a promissory note for his £200, to 
bear interest at 12 per cent. He was now a creditor for the full 
amount. In addition to the shops at Liverpool and Southport, 
they also had a place in London and works at A:ton. The two 
He admitted 
that the London and Acton addresses appeared on the Liverpool and 
Southport billheads after the places were discontinued, but he denied 
that this was done with any intention to deceive. It had been his 
intention when the billheads were printed to make the London 
establishment his headquarters. The examination was adjourned 
until January 15th, leave being given fer the amendment of the 
statement of affairs. 

The case of Wm. Peter Durtnall, electrical and mechanical engi- 
neer, came before Mr. Registrar Hope at the London Bankruptcy 


Court on 18th inst. in relation to the public examination of the 


debtor, who was brought to the Court on November 8th upon the 
petition of creditors. The particulars of tno case appeared in our 
issue of November “th, the failure being chietly ascribed to loss 
on a contract the debtor entered into last September for electric 
light and power with Messrs. Wyman & Sons, Ltd., of Reading, at 
Mr. G. W. Chapman, Otlicial Receiver, 
reported that the debtor had not yet filed the statement of his 
affairs, and no reason has been given for the delay. Under those 


‘circumstances he asked for the examination to be adjourned until the 


next sittings, and for an order upon the debtor to tile the accounts 
within a week. The learned Registrar granted the application, aud 
adjourned the hearing until January 15th next. 

At Sheffield Bankruptoy Court on Thursday last week, the 
examination of Thos. Edward Morgan, electrical engineer, ot 367, 
Eccleshall Road, Sheffield, was adjourned until January loth. 


Dissolutions and Liguidations,— Messrs. L. Marston 
and R. H. Jones (Marston & Jones, electrical and mechauical 
engineers, 68, Birmingham Road, West Bromwich), have dissolved 
partnership. 

A circular has been issued by the board of the Coventry Electric 
Lighting and Engineering Co. calling a special meeting for the 
purpose of considering a resolution to wind up voluntarily, and 
appointing a liquidator. 


The Electrical Copper Co. is winding up voluntarily with Mr. 
G. Trevert, of 1, Abchurch Yard, E.C., as liquidator. 
The Electrical Power Distribution Co. is winding up voluntarily 


for the purposes of the ab:orption by the B.E.T. Co., announced 
some time ago. d 


Trade Announeement.—Messra. H. V. Kramer & Co., 
of Bath, have issued a new illustrated list of their small three-phase 
motors with ball bearings. They have now opened, in addition to 
the Bith and Manchester branches, offices in Glasgow at 110, 
Brunswick Street, and in London at 9 and 10, Wells Street. 


\ 


ELECTRIC LIGHT AND POWER NOTES. 


Amersham.— The R.D.C. has given assent to the 
application of the Uxbridze and D strict iectric Supply Co. for a 


prov. order, to extend its area of supply to the Chalfonts and other 
parishes in Herts, and Middlesex. 


Austria.—A central] electric lighting station has just 
been completed in the town of Lilienfeld. The electrical part of 
the work was supplied by the Austrian Union Electrieal Co, of 
Vienna, and the turbines—water-power being utilised—by Messrs. 
Ganz & Co., of Buda-Pesth. 


Bath.—The City Council has resolved that Mr. Manville 
be engaged to advise the authority upon the electricity works exten- 
sions which should be carried out forthwith, Mr. Teague being 
associated with him in tne execution of the work. 


Wriechiton,—Defore sanctioning a loan of £375 for 
illuminating the entrance to the Aquarium by electricity, the 
L. G. B. has asked for a detailed estimate of the cost, showing the 
number and kind of lamps to be used. The T.C., while instructing 
the electrical engincer (Mr. J. Christie) to supply the intcrmation, 
has decised to proceed with the work without waiting for the 
sanction for the loan. 


Briton Ferry (Glam.),—The D.C. has appointed Messrs. 
Lewis & Fletcher, Cardiff, as consulting enginecrs in connection 
With the plans for the supply of electricity for the town. 


Brixham.—The ratepayers have decided that the U.D.C. 
shall apply for a prov. order for the establishment of electric light 
works, instead of entering iuto an agreement with Messrs. Crompton 
and Co., cr purchasing the gas works. 


Cannock.—The U.. C. is asking the D. of T. to extend 
the time for utilising the Council’s powers in respect to the pro- 
vision of the electric light under the prov. order for a further period 
of 12 months. 


Cardiff,—5o many applications for the supply of elec- 
tricity are being received by the Corporation from private con- 
sumera, that the electrical department ia finding it difficult to cope 
with the demand. Respecting the negotiations with the Board of 
Guardians for an installation at the workhouse, Mr. Hilis has 
recommended a charge of 3d. per unit for an annual consumption 
of 25,000 units, with an additional charge of d. per unit for every 
1,000 units below that figure, all units for the rirst, second and third 
quarters to be charged at 2d. per unit, and at the end of the year, 
should the consumption not reach the minimum, the account to be 
adjusted according to the scale. The Cardiff Railway Co. has 
declined the rates offered by the Corporation for supplyiug elec- 
tricity to the Bute Docks. Mr. Ellis has recommeuded a prepay- 
ment meter for small consumers at the rate of 6d. per unit, which 
would obviate the minimum charge of 138. td. per quarter as meter 
rent, and the committee has cecided to adopt the slut-meter system. 


Chesterton.—The R.D.C. on December 13th passed a 
resolution consenting to the application of the Cambridge Electric 
Supply Co., Ltd., for a prov. order authorising the company to 
supply electricity in the parishes of Cherryhinton, Coton, Fen 
Ditton, Girton, Grantchester, Great Shelford, Histon, Impington and 
Trumpington. 


Colwyn Bay.— It has been resolved to apply for sanction 
to borrow £2,630 for electricity works extension. 


Coventry,—In the last hali-yeàrly report of the Coventry 
electric light undertaking there is a decided financial improve- 
ment. The trading for the half-year euded September 30th, as 
compared with the same period of 1901, shows a saving of £941. 
In other words, the demand on the rate is £1,082, instead of £2,023. 
Considerable economies have been effected. The cost of generation 
has been reduced from £2,151 to £1,572, and some 36 per cent. 
more electricity lias been sold. The works costs amounted to 1°61d. 
per unit metered, and the total cost of production to 254d.; but the 
heavy standing charges, with a trifle for maintenance of public 
lamps, bring the total cost per unit slightly over 6d. The manager 
of the works, Mr. J. A. Jeckell, bas reported to the Corporation at 
considerable length with regard to the working economies which he 
has succeeded in etfecting, and the increase of the supply to motors, 
which he is pushing energetically. The horse-power of motora con- 
nected and applied for since his appointment has now reached over 
184 H P., the demand being considerably assisted by the prospect of 
a two-phase supply in the near future, the plaut for which is in 
place at the works. ‘The capacity of the plant has been increased 
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from 550 to 1,500 xw., and the cost per kilowatt of earning capacity 
has been decreased from £217 to £126. Mr. Jeckell is making a 
brave uphill fight, and we congratulate him on the success so far 
achieved. 

Before the Coventry Engineering Society on Friday evening, 
Mr. Jeckell gave an interesting lecture on The Generation and 
Use of Electrical Energy." Mr. Jeckell tirst dealt with the price 
at which the illuminant can be sold, and said that, if charged for on 
the maximum demand method, there is likely to be no great differ- 
ence between the cost of electricity and that of other means of illu- 
mination; in fact, to what are known as the long-hour customers, the 
price is more favourable than that of any other illuminant. Electric 
heating was brietly touched upon, and the subject of electric driving 
of factories was discussed at length, after which Mr. Jeckell 
exhibited slides showing the station at South Shields, which he 
regarded as one of the most up-to-date stations in the United 
Kingdom. At the close of the lecture. Mr. Jeckell was accorded a 
hearty vote of thanks. On Saturday the Society visited the Coventry 
Electricity Works. 


Dartiord.—The U.D.C. has adopted alternative terms 
for wiring consumers’ premises. If the consumers desire to pur- 
chase outright, only cost price is charged, and the alternative terms 
are a rental of 1s. 3d. per annum on each £1 expended. This is very 
nice for the customers; but what say those ratepayers who are 
also wiring contractors ? 


Falkirk,—The T.C. has approved of a proposal from the 
EL. Committee and the Lighting Committee to introduce Nernst 
lamps, by fitting these to the present lamp standards in High 
Station Road. If this system of lighting turns out well, it may be 
adopted all over the town. Lach lamp is estimated to cost 558. for 
everything, whilc, at the present time, each costs about 30s. for gas 
alone, and there are the lamps and the wages of lamp-lighters as well 
to vay for. 


Fleetwood.—The U.. C. has decided to light the public 


slaughter houses by electricity, and to erect 24 new electric lamps 
for street lighting. 


Foot's Cray.—The U. D.C. has requested Messrs. Preece 
and Cardew to submit an independent report upon the Woolwich 
and Bexley schemes for supplying Sidcup with electricity in bulk. 


Gainsboroughi.— The U. D. C. has decided to abandon for 
the present the proposed application to the B. of T. for a prov. order 
to supply electricity in the town, Two companies which had given 
notices of their intentions to apply for a similar order have inti- 
mated that they are not proceeding with their applications. 


Hove.—On Saturday last the B. of T. held an inquiry 
respecting the application of the Hove Electric Lighting Co. for 
powerto compulsorily raise the supply pressure from 110 to 220 
volts. It was stated on behalf of the company that out of 1,038 
consumers, 919 had already taken a supply at 220 volts, and there 
were 119 still on the lower pressure, of whom 23 had avreed to 
make the change, subject to the necessary permission of the Town 
Council. As compensation for the change, the company agreed to 
decrease the price of the first-hour units by 1d. It was intimated, 
however, that as soon as the increased voltage came into force, the 
directors of the company would see their way to make a substantial 
reduction in the charge for electricity. 


Hudderstield.— The Corporation has received the 
sanction of the L.G.B. to borrow £5,000 for the purchase of motors 
and appliances. Ata meeting of the Council on 17th inst. it was 
resolved to make an application to the B. of T. for a prov. order to 
supply electricity to the adjoining urban district of Linthwaite. 


Ipswich.—The T.C. has received from the L. G. B. 
sanction to borrow £69.C00 for E.L. purposes. It is proposed, when 
the supply is commenced, to supply energy at 6d. per unit 
for lighting, aud 2d. for power. October lst next is given as 
the date when it is hoped to commence the supply. 


Kingston.—The T.C. has resolved that Mr. H. R.J. 
Burstall be appointed to report on the electricity undertaking, at a 
fee of 100 guineas. It was further resolved to apply for sanction 
to borrow £7,784, to cover liabilities which have been incurred by 
the committec in excess of the loans already sanctioned. 


Lambton Castle,—A new E.L. plant has been fitted 
up at Lambton Castle for Lord Durham, under the direction of 
the resident electrical engineer, Mr. J. D. Murrsy. The 
dynamos were supplied by Messrs. Crompton & Co., aad the com- 
pound vertical engines by Messrs. Belliss & Morcom, Ltd. In the 
Castle there are 1,000 lighta. 


Leeds.—A Sub-Committee of the Corporation Lighting 
Committee is considering schemes and estimates for lighting all the 
tramway routes within a radius of a mile from Boar Lane with arc 
lamps. 


London.—St. Paxcras.—The clectrical engineer of the 
Borough Council (Mr. S. W. Baynes), in a report presented to the 
Council last week, advised that the Electricity Committee should 
light all streets having distributing mains by electricity, and with 
incandescent gas only those streets wherein distributing mains are 
not likely to be laid. Consideration of the report was deferred. 


HaMMERSMITH.—The Corporation has passed a resolution 
approving of the renewal of the L.C.C.’s application to Parliament 
to enable the Councils of the Metropolitan Boroughs to wire and 
fit consumers’ premises for electric light, and to obtain loans for 
that purpose. 

HackNEY.—The total amount expended up to date by the 
Borough Council on capital account for electric lighting is 
£294,427. In addition, a loan for £25,000 is about to be taken up 
for the purpose of increasing the generating plant. 


Maidenhead,—The E.L. works were opened on Decem- 
ber 17th by Mr. Ernest Gardner, M.P., who, in the presence of 
the Mayors of Maidenhead, Henley-on-Thames and Windsor, and 
other leading residents of the district, started the engines and 
dynamos. There are already 4,500 lamps connected. 


Maidstone.—The T.C. has decided to convert into 


electric lamps all the existing lamps which are within 60 ft. of the 
mains. 


Newcastle-on-Tyne.—The Newcastle and District 
Electric Lighting Co. has just made an important addition to its 
plant by the installation of two new direct-current turbo-generators, 
which have been constructed by Messrs. C. A. Parsons & Co., of the 
Heaton Works. The two generators are each of 1,000 kw. capacity, 
the electromotive force being 500 volts, and the speed about 1,800 
revolutions per minute. The generators are of the tandem form, 
with two dynamos each of 500 Kw. capacity. The armatures are 
interchangeable, and the dynamos can be run independently of one 
another if necessary. The turbine itself is of the maker’s latest 
improved construction, and is arranged for the full expansion of 
steam from the boiler pressure to that corr^sponding to within 1 in. 
of the barometer. The admission gear works in conjunction with 
an electrical solenoid, the latter maintaining automatically constant 
voltage at all loade, and so quick is the response to any change ot 
load that it is easy to maintain the pressure within 2 per cent. of 
the normal. The dynamos are of the latest type and embody all 
improvements. The floor space occupied by each machine is 
38 ft. 6 in. by 6 ft. or 231 sq. ft. 

The Newcastle Lighting Committee is so well satisfied with the 
light given from the electric lamps on the tramway routes, that it is 
considering the cost of lighting the whole of the tramcar lines 
throughout the city by means of the electric light. 


Rhondda Valley.—The South Wales Power Co. has 
notitied the I. C. of the line of route on which it proposes to lay 
electric mains, and the D.C. has referred the whole matter to com- 
mittee, with power to call in an expert. 


Sowerby Bridge.—The C. D.C. has decided to consider 
the advisability of introducing electric lighting into the town, 


either by obtaining a supply of electricity from Halifax Corporation 
or by establishing its own works. 


Strood.—The R.D.C. on December 17th decided to assent 


to the scheme of the Kent Electric Power Co. 


Tipton.—4A deadlock has arisen between the District 
Council and the Midland Electric Corporation, whose works are 
situated at Ocker Hill, in reference to the supply of electricity to 
private consumers, Some time ago an agreement was entered into 
between the Council and the Corporation, by which the latter 
undertook to supply the former with electricity in bulk at a stipu- 
lated price, and the Council considered that it was free to supply 
customers, out of which transaction it was proposed to make a profit. 
The Corporation, however, has put an entirely different construc- 
tion on the agreement, which it contends has only reference to sup- 
plying the Council with current for its own use, and as it holds an 
Act to supply private consumers, it declines to allow the point to go 
to arbitration, although it is prepared for the question of the price 
per unit to be decided by a B. of T. arbitrator in the event of any 
dispute. 


Tiverton.—In consequence of the B. of T. threatening 
to revoke its prov. order, the T.C. has received offers from four com- 
panies for leasing the order. 


Walton.—The U.D.C. has decided to make application for 


a prov. order forthe supply of clectrical energy for public and 
private purposes. 


Warmley.—The R.D.C. has decided to apply for a prov. 


order for the whole of the Council's area. £ 


ELECTRIC TRACTION NOTES. 


Bournemouth. — The Corporation Tramways, which 
cover abont four miles of route, one-fourth of which, through 
the centre of the town, has been constructed on the side- 
slot system, were opened on 18th inst. It is stated that 
the conduit line has not yet been inspected by the Board of 
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Trade, but the Corporation was anxious to secure the Christmas 
traftic, which is always large in Bournemouth, and commenced 
running after two test trials over the route. 


Cheshire £ines.—The railway companies forming the 
Cheshire Lines Committee have (says a financial contemporary) 
deposited their Bill for introduction into Parliament next session. 
The Committee propose to construct nearly a mile of new lines for 
the purpose of connecting their Liverpool and Manchester Railway 
with the liverpool Overhead Railway. The new line will run from 
the Herculaneum Dock station of the Overhead Railway to a point 
near the St. Michael's station of the Cheshire Lines Committee. 
This connecting link isto be trented as part of the undertaking 
of the Committee, who also ask for running powers over the whole 
of the Liverpool Overhead Railway, together with the right to use 
all stations, electric current appliances, and all conveniences 
connected with that railway. 


Douglas (Isle of Man).— The seventh annual meeting 
of the shareholders of the Douglas Southern Electric Tramways 
was held at Manchester on Thursday last week. Mr. J. T. 
Hutchinson presided. The report, which was submitted for 
adoption, stated that the gross earnings ct the company had been 
£4,732. as against £5,076, a decrease of £293, and the net profit 
was £1,952, against C2. 042. The directors recommended a dividend 


o! 6 per cent. upon the 7 per cent. preference shares. The report 
was adopted. 


Dover.—The Town Council has decided to apply for a 


loan of £1,250 for the extension of the electric tramways, and 
£073 for a new car. 


France,—4A system of electric tramways has lately been 
completed and put in operation in the town of Rodez (Aveyron 
department.. The plant at the power station comprises two 150- 
H.P. Sulzer engines and dynamos. 


Handsworth.— The U.D.C. has decided to support the 
Bill of the B.E.T. Co., by which desirable electric tramway com- 
munication with the district will be obtained. 


Ilove.— In spite of the rather amusing and unique 
circumstance announced in our pages a fortnight ago where an 
Alderman voted for the Council's scheme wken he intended to do 
otherwise, and thus made all the difference as to whether the 
Council could go forward with their Bill or not, the scheme has 
passed the further stage of the statutory meeting of ratepayers. 
Mr. W. G. Frazer, who has all along been agitating against the 
Council, demanded a poll of the whole town ; this has yet to come, 
but the opinion generally is that the '' tram advocates " will obtain 
a majority. 


Huddersfield, —The Tramways Committee has decided 
that five new cars now on order shall be fitted with the British 
Electric Car Co.'s trucks. It was ordered that Hudson life-guards 
be fitted to a number of cars at £6 percar. The consideration of 
the conversion of bogie cars into four-wheel cars, and the appli- 
cation of magnetic brakes to such converted cars, was adjourned. 

The Finance Committee has been recommended to insure the 
tramway employés under the Employers’ Liability Act. The total 
car receipts for October last amounted to £4,685, and for November 
last to £4,331. "Two routes were partly closed for reconstruction. 


Johannesburg.—The Wes/minster Gazette says that the 
consulting electrical engineers bave submitted an exhaustive 
report to the Town Council, recommending the laying down of 
23 miles of double track electric tramway and a new lighting 
plant. The total capital required for the combined undertaking is 
£1,240,000. 


Liverpool.—On Friday last a conference, which was 
attended by influential residents in South Lancashire towns, 
took place at the Town Hall, Liverpool, the subject for considera- 
tion being the carriage of goods on the electric tramways of 
Lancashire. The conference bad been convened by Mr. Alderman 
Petrie, as chairman of the special committee of the Liverpool 
Corporation Tramways Committee, which had been appointed to 
consider the question of carrying merchandise on the tramways. 
After an interchange of views on the subject, Mr. W. B. Hulton 
moved, and Dr. Sephton (Atherton) seconded, the fol! wing 
resolution :— 


That this meeting of gentlemen connected with various towns of South 
Lancashire, and the County Council of Lancashire, approves of the principle 
of the scheme for the transport of merchandise from the Liverpool docks to 
the towns of South Lancashire by means of the Liverpool Corporation and 
other tramways, and recommends that & committee be appointed to consider 
the details of the scheme, and with authority to take such action in the matter 
as they, in their opinion, May think desirable in the interests of the scheme. 


The resolution was unanimously adopted. 

Mr. Councillor Lloyd (Liverpool) then moved that a committee 
of 23 members, representing the industrial centres of the county, 
with power to add to their number, be formed. Alderman F. 
Smith seconded. The resolution was adopted unanimously. A 
meeting of the newly-formed committee followed the conference. 
‘Alderman Petrie was appointed chairman; Alderman F. Smith 


vice-chairman; Mr. E. W. Pierce (Deputy Town Clerk of Liverpool), 
hon. secretary; and Mr. C. R. Bellamy (general manager of the 
Liverpool tramways) hon. treasurer. 


Llangollen.—The P.C. on 11th inst. gave its consent to 
the Shropshire, Worcestershire and East Denbighshire E.P. Co. 
acquiring land at Trevor for the erection of their generating station 
for working the lines to be constructed in East Denbighshire., 


Paris, —The shareholders of the Paris Metropolitan Rail- 
way Co. have sanctioned an increase in the capital from £2,000,000, 
to £3,076,000, the money being mainly required to meet the grow- 
ing traffics on the line. During the first 10 months (f the present 
year, the ratio of working expenses to gross receipts amounted to 
42 per cent., as compared with 47 per cent., whilst the proportion 
further declined to 38 per cent. in November. The dividend paid 
a year ago was at the rate of 15 fes. per share, and it is thought the 
distribution for the current period will be at least at the same rate. 
It is calculated that the profits for 1903 will reach a total of 
£200,000.— Financial Times, 


Peterborough, —On Thursday last week the first elec- 


tric car ran over the new lines. 


Rowley Regis.— The U.D.C. is going to oppese the 
application of the Dudley, Stourbridge and District Electric Trac- 
tion Co. to apply fora provisional order for the extension of the 
Dudley and Halesowen aud District Light Railways. 


Sale.—<At a recent meeting of the U.C. the tramway 
question received some further attention. The chairman (Mr. T. F. 
Wainwright) reported the result of ar. interview with the repre- 
sentatives of the B.E T. Co, and stated that on the disputed 
points the company had given satisfactory assurances. If the 
Council were favourable to the company’s scheme they would agree 
to the erection of the generating station in Sale, and provision 
would be made for the ultimate supply to the district, when its 
contract with the Tratford Park Power and Light Co. terminated, of 
current at cost price, plus such a protit—say 5 to 10 per cent.—as 
might be agreed upon. For the fullilment of its obligations the 
company would undertake to execute a bond. It was further 
guaranteed that the subsidiary company, the North Cheshire Tram- 
way Co, which wouid be formed, in the event of the company's 
Bill being passed by Parliament, would be financed by the B. E. T. 
Co. After discussion a resolution was passed regarding favourably 
the reasons which the B.E.T. Co. had given for their altered 
scheme, but asking to be furnished with a copy of the Bill, torether 
with all agreements ard documents connected therewith, and the 
conditions as to running to the present Stretford terminus and 
through to Manchester. 


Shardlow.—Sir Bache Cunard has informed the R.D.C. 
that he has been obliged to withdraw his scheme for the construction 
of a light railway from Derby to Nottingham. 

The Council has appoirted a committee to consider the Notts. and 
Derbyshire Light Railway scheme, for which the Council's assent is 
sought. 


Smethwick.—The Town Clerk has been authorised by 
the T.C. to dissent from the proposal of the Dudley, Stourbridge 
and District Electric Traction Co., Ltd., aud the B. E. T. Co. to be 
made to the Light Railway Commissioners for an order authorising 
the construction of certain light railways down Beeches Lane. On 
the other hand, the Council have decided to petition in favour of 
the Bill being promoted in Parliament by the B.E.T. Co. to secure 
running powers into Birmingham. 


Strood.—The Strood ( Rochester) R.D.C. has agreed to a 
proposal for the Chatham and District Light Railways Co. to run a 
tramline from Chatham to Gravesend, passing through Strood. 
The Council also considered plans for a like purpose from the 
Rochester T.C. and the Kent Electrical Power Co, and assented to 
the proposed schemes. 


Swansea.—At a meeting of the Corporation Electricity 
Committee, the chief electrical engineer, Mr. Prusmann, presented 
a detailed report on the result of a visit of 4 number of members 
of the Corporation to Paris with the object of investigating the 
working of the Dolter surface contact system. The Committee 
decided to defer the consideration of the report, and in the mean- 
time to obtain from the four companics who have surface contact 
systems—the Dolter, Schuckert, Kingsland and  Lorain—their 
price per mile for laying down the systems, and the price per mile 
for electrical equipment. 


Switzerland.— La Compagnie de Y Industrie Electrique 
et Mecanique of Geneva, has lately taken up the construction of 
electrical motor cars for industrial as well as pleasure purposes. 
It is also at work on a new combination petrol.electric car, 
which will be put on the market early in the new year. The car 
will be provided with a 9 H.P. petrol motor, which will drive a 
dynamo at a constant speed. The latter will furnish the current 
for the electric motors which drive the car, any excess being utilised 
jn charging a amall battery of secondary batteries. 


Wrexham.—It is now understood that the electric cars 
will commence running on February Ist. 
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ELECTRICITY SUPPLY IN HASTINGS. 


IT is believed that the Hastings electric light works is the 
only public electricity generating station in the United 
Kingdom still in existence that has been in continual opera- 
tion for over 20 years, This station was put down and first 
worked in 1882 by Mr. Robert Hammond, and though 
there is very little of the original scheme now left, the outer 
walls of the existing building still surround the site. A 
very large amount of experimental pioneering work had to 
be done in those early days, as the promoters had absolutely 
no previous experience to guide them. This, of course, 
entailed a heavy capital expenditure on plant which had to 
be scrapped long before it was worn out, and this early ex- 
penditure has been, and will be, for some considerable time 
a burden on the existing undertaking. Installations that 
have been started within comparatively recent years have 
been able to profit by the early pioneer work of the Hastings 
and other undertakings started at about the sume time, and 
are consequently able to show much better results. Although 
the Hastings undertaking hes suffered. heavily, the town, as 
a whole, has profited greatly by it. There ean be little 
doubt that the much-talked-of electrically-lehted promenade 
at Hastings attracted a large number of visitors to the town 
in those early days, and greatly increased the popularity of 
the place as a pleasure resort. 

The site chosen for the generating station was the only 
one having the advantage of a railway siding that could be 
obtained near the arsa cf supply. At the time when it was 
selected, the promoteis of the scheme had no idea what the 
ultimate requirements of. an electricity generating station 
would be. ‘The original building consisted of three stories; 
the engines, dynamos and boilers were placed on the ground 
floor, with stores and offices above, and the top floor was 
fitted out as a suite of living rooms for the resident engineer. 
The floors, which were only a few feet above the boilers, 
were constructcd of wood, and the whole structure was as 
inflammable as it is possible to imagine. Undertype loco- 
motive engines were employed to drive counter-shafting by 
means of belts, and Brush series dvnamos were driven from 
the connter-shafting. All the are and incandescent lighting 
throughout the town was supplied by these dsnamos, The 
incandescent lamps in consumers’ houses were arranged in 
groups of eight in parallel, and the 2,000-volt pressure was 
of necessity carri: d right through consumers’ switches, &c. 
As may be imagined, consumers in those days often met with 
some very unphasant experiences in connection with their 
electric light supply; 

In 1890 the Electric Light Co. applied for, and obtained, 
& provisional order, and then set about re-modelling their 
plant on what were then modern lines. The series lighting 
dynamos were replaced by rope-driven single-phase alternat- 
ing-current gencraters, and a new system of mains was put 
in for supplying current to transformers placed on con- 
sumers' premises No attempt was made, however, to re- 
model the building or to shift the plant to a more satisfactory 
site, It was not until 1893 that the directors attention was 
drawn to the fact that the then existing building would, in 
a very short time, be so crowded as to make extensions im- 
possible, and it was suggested that a fresh start should be 
made on a new site rather than extend on the existivg one. 
The directors, in consequence, decided to obtain expert 
opinion upon what was evidently an important question, and 
Dr. Kennedy was asked to advise them thereon. After 
going very carefully into the whole question. Dr. Nennedy's 
advice was to retain the present station, to buy up three 
adjoining premises, thus providing room for future exten- 
sions, and to entirely reconstruct the building. Acting 
upon this advice, the company immediately bought up the 
adjoining property and carried out such alterations and 
extensions as appeared to be most necessary. Amongst other 
things, the existing chimney shaft was then built. The 
complete reconstruction of the building was not commenced 
until the latter part of 1899, after the purchase by the 
Corporation ; the work was then carried out by the borough 
engiueer on lines suggested by the electrical engineer, The 
two floors and the roof of the generating station were re- 
moved, and replaced by a lantern roof fixed at a convenient 
height to permit of the nse of an overhead traveller. The 
wooden floors over the boilers were also taken out, and a new 


THE ELECTRICAL REVIEW. [Vol51. No. 1,309, Dzcmwza 26, 1902. 


set of offices, coal and general stores, battery room, and test 
room, were erected on a concrete floor supported by steel 
girders and stanchions. | 

On January Ist, 1899, the undertaking was purchased by 
the Hastings Corporation from the Electric Lighting Co. 
As a result of tue first year's working a small profit was 
shown after paying all interest and sinking-fuad charges on 
the very heavy capital, but this was only done by main- 
taining the somewhat high rate of charges that had pre- 
viously been made by the company. The Council then 
decided to reduce the price to something equivalent to that 
charged in other towns; this, however, entailed an imme- 
diate decrease of income of over 25 per cent. It was 
anticipated that this reduction of price would lead to such 
an increased demand as would compensate for the enormous 
redaction: to a great extent this anticipation has been 
justified, as during the past three years the output has 
increased by over 93 per cent. Unfortunately, a few months 
after the reduction in price was made, the cost of coal was 
greatly increased, and this, combined with other canses, has 
prevented the undertaking from showing a profit, after pro- 
vision for interest and sinking fund, since the reduction was 
made. pr 

The following table shows the progress of the under- 
taking during the past seven years :— | 


Vea  Üspntin Avere prie chained ter, reese host 
1805 265,846 76d. £1,246 
1596 283.100 a Todd 1 894 
1807 338,705 2. 7534. 3.426 
1893 363,678 22s 7 65d. 3,302 
1599 444.866 ES 779d. 5,046 
1900 524.820 M" 5˙24. 3,896 
1901 703,814 A 5d. 5,555 


The boiler plant at present consists of five boilers made by 
Messrs. Dabcock & Wilcox. 
ordinary land type, each capable of evaporating 7,500 Ibs. af 
steam per hour, and the remaining two are of tueir marine 
type. The latter were installed on account of the smaller 
floor space required. They have the further advantage of 
being highly economical, and as they are encased in corru- 
eated iron shells instead of brickwork, the difficulty of pre- 
venting air leakage is very much smaller. Both of the 
marine type and one of the land type bilers are fitted with 
Babcock & Wilcox superheaters, giving about 50° superheat. 
A (Green economiser is provided for the two marine type 
boilers only, the available space being insnflicient to permit 
of the use of an economiser with the laud tvt e boilers. The 
whole of the boilers are inter-connected by an 8-1n. steam 
main divided into sections between the boilers by full-way 
stop valves. The steam pipes to the engines are taken out 
of the top of this trunk main. No duplicate steam pipes are 
provided, thongh any section of pipe may be isolated in the 
event of a failure in that section. 

Coal is obtained directly from the railway trucks on a 
siding adjoining the boiler house. These are emptied into a 
small balf-ton truck, which is conveyed by an elcctrically- 
operated hoist to the coal store above the boiler house. 

The engine-room plant consists of three rope-driven 
100 Kw. Brush sets, two 200-Kw. direct-conpled Belliss- 
Brush sets, and one: 500-kw. Parsons turbo-aiternator. 
The latter has recently been erected on the site previously 
occupied by a 50-KW. rope-driven set, thus illustrating in à 
striking manner the progress made in generating plant 
during the last 10 years. . Both the Brush sets and the 
Parsons set have given entire satisfaction. They run 
perfectly together in parallel, and are highly economical. 
Some doubt was felt when installing the Parsons turbo- 
alternator as to whether the excellent steam consumption 
gnaranteed would be maintained in practice after some 
months’ running. To enable the engineers to carefully 
watch this, a water meter was fitted in the discharge pipe 
from the air pumps, and daily readings have been taken of 
the steam consumption under all conditions of load. After 
12 months' almost daily use the regular results obtained per 
kilowatt-hour are 22 lbs. at full load, 25 lbs. at half load, 
and 22 lbs. at quarter load. It is most important that every 
effort be made to maintain a good vacuum on this type of 
generator. It has been found that running a heavy eight- 
hour shift without the condenser will make a difference of 
over £2 in the cost of fuel for the run. 
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As no plentiful water supply is'available for condensing, 
the town water is used for this purpose, and a tower has been 
erected for cooling the circulating water. The plant for 
this, purpose was supplied by the Wheeler Condenser and 
Engineering Co., and the reduction in temperature of the 
‘cooling water is sufficient to maintain a vacuum of from 27 to 


Brush machines are of the water-break type, but a horn. 
break type of switch is used for controlling the turbo- 
alternator. 

No fuses or excess current cut-outs are used between 
the generators and the main bus-bars. Fuses in this 
position Mr. Andrews considers to be an unnecessary 
and useless complication, and he 
believes that, if a record had been 
kept throughout the country during 
recent years of the »umber of break- 
downs that have been prevented by 
fuses in this position, and of those 
that have been caused by them, the 
latter would far outnumber the former. 
It is contended by some designers 
that no automatic device of any 
description is needed between modern 
alternating current generators and the 
bus-bars, as a faulty generator may 
be cut out of circuit by the attendant 
in charge. This would be true if 
something corresponding to the central 
zero ammeter in continuous current 
stations could be obtained to indicate 
which generator was failing, but it 
usually happens that, when one of the 
generators fails, all the ammeters go 
hard over to their maximum reading, 
and, the attendant may have nothing to 
guid him as to which generator has failed. 


VIEW OF 100-Kw. RoPE-DBRIvEN Ser AND 500-K w. TURBO-(IENERATOR. In the United States this difficulty 


28 in. in the steam turbine when working under full load 
conditions. Arrangements are made for circulating the 
water from the cooling tower, by means of a centrifugal 
circulating pump on the roof, either through the Parsons 
condenser, which is fixed in a chamber directly under the 
turbine, or through the Wheeler condenser provided for the 
Belliss engines. The cooling tower is, however, not large 
enough to deal with both sets simultaneously. It was 


designed for a load of 400 kw. only, but a satisfactory) 


vacuum can be obtained with a load of 550 Kw. on the 
Parsons turbine. 

The whole of the switchgear in the main generating 
station and in the sub- 
stations was supplied 
by Messrs. Cowans, 
Ltd., to the design of 
the borough electrical 
engineer, Mr. L. 
Andrews. One of the 
chief features of this 
gear is its simplicity. 
The controlling switches 
of the generators are 
mounted directly on an 
iron framework, sup- 
ported on the face Of 
a white glazed - brick 
wall, The cables from 
the respective genera- 
tors are carried up 
the surface of the wall 
in pipes in such a 
manner that the entire 
arrangement is diagram- 
matic. The outer bts- 
bar is kept below the 
gallery. ^ The inner 
bhs-bars, of which there 
ate two, are supported 
on corrugated porcelain 
insulators behind 
polished slate panels, 
apon the surface of 
which the ammeters | 
are mounted. Separate panels are provided for each gene- 
rator, and by removing the nuts from four studs, any panel 
may be removed for the purpose of examining the con- 
nections behind it. The main switches controlling all the 


has been overcome by using a return 


current relay to close a local circuit through an 


indicating lamp, fixed directly over the operating 
switch controlling the failing generator. At Hastings, 
instead of the delicate relay referred to, a small 
series transformer is inserted in the main circuit. This 
transformer is wound with two secondaries, and incan- 
descent lamps, coloured red and green, are connected 
respectively across each secondary. The construction of the 
transformer is such that when the generator is doing usefal 
work the green lamp is lighted ; but should the generator 
fail and receive current from the bus-bars, the green lamp 
is extinguished and the red lamp lighted. There are no 


GENERAL Vigw or EnainE Room. 


moving parts in connection with this most interesting and 
‘ingenious device, and consequently its behaviour is abso- 
lutely reliable, Unfortunately, it is not possible to enter 
into the details of the apparatus at present. 
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‘ The area of supply at Hastings is one of the most diffi- 
cult to contend with that could be imagined. It is very 
scattered, and consists of a number of small districts con- 
nected together by the one line of houses along the sea 
front. Low pressure direct-current supply is, therefore, 


WHEELER COoLpmo TOWER ON Roor oF STATION. 


practically out of the question. When the undertaking was 
purchased from the Hastings Electric Lighting Co., con- 
sumers were supplied at a pressure of 100 volts from trans- 
formers on their premises. During the past two or three 
‘years, this unsatisfactory and inefficient system of distribu. 
‘tion has been abandoned, and all transformers are now 
arranged in sub-stations from half to three-quarters of a 
mile apart, while all consumers are supplied from low-pres- 
sure networks on the three-wire system, at a declared pressure 
of 200 volts. The area of supply is divided up into about 
& dozen small networks, and these are in- 
terconnected by fuses in the sub-stations 
only By this means the effect of a bad 
low-pressure short circuit will be confined 
to the particular network in which it 
occurs. 

During the hours of light load, 
that is to say, from 11.30 p.m. to 
sunset the following day, the supply 
is maintained through the low pressure 
network, thus entirely avoiding the 
heavy losses usually connected with an 
alternating-current system, of charging 
the cables and exciting the transformers. 
Shortly before midnight one of the men 
from the generating station cycles round 
and opens the low-pressure switch in 
each sub-station between the secondary 
bus-bars of the transformers and the 
distributing bus-bars, thus entirely cut- 
ting off each sub-station on its low- 
pressure side. When all the sub- 
stations have been disconnected, the 
whole of the high-pressure system 
is shut down from and at the 
generating station, and the sup- 
ply is maintained from a  day-load 
set directly connected to one sub-station at the 
works. Quite apart from the very considerable saving 
effected by this arrangement, the advantages of being able 
to make the entire high-pressure system, including the 
switchboard, dead during the daytime are very considerable ; 


amongst other things, the risk of accident to men working 
on the high pressure mains is greatly reduced. The 
sub-stations may be switched on again at any time at a 
moment’s notice by means of the pilot wire between 
each sub-station and the generating station. These pilot 
wires are also used for indicating at the works the 
pressure in each sub-station, and notice of any failure 
in a sub-station is automatically signalled to the, works 
through them. ! T 
Each sub-station is fed by two independent high-pressure 
feeders in duplicate. The Hastings engineers have for years 
been attempting to protect these feeders in such a manner 
that, in the event of a short-circuit occurring on either feeder, 
the faulty feeder is automatically cut out of circuit and the 
supply maintained through the remaining healthy feeder. 
Although a considerable amount of success has resulted from 
these attempts in the past, the apparatus used for the purpose 
has been complicated and somewhat uncertain in its action, 
It is only within the past two or three months that the 
problem has been solved in a really simple and efficient 
manner. One of the troubles in the past has been that the 
healthy feeder had to provide the current necessary to operate 
the switch for cutting off the faulty feeder, in addition to 
taking over the whole of the load. This often damaged the 
healthy feeder, and caused the latter to break down as well, 
To get over this difficulty, many engineers have provided 
a duplicate feeder, but have left this disconnected, for use 
only in case of a failure on the working feeder ; thus many 
thousands of pounds' worth of copper has been allowed 
to lie idle, which might have been profitably used for 
reducing the losses in the mains. By the arrangement 
now in use at Hastings, the liability of a failure on one 
feeder causing a breakdown on the other feeder has been 
entirely obviated, as an excessive current is prevented 
from flowing from one feeder to the other without any 
form of switching device whatever. For this purpose the 
feeders at the distributing station end are connected together 
through a choking coil, consisting of a few turns of 
insulated copper wire wound on an iron core. The supply 
of the load on the sub-station is tapped off from the centre 
of this winding. Under normal conditions the current being 
supplied to the sub-station is divided equally between the 
two feeders, and its tendency is to magnetise the iron in 
opposite directions; as the two magnetising forces just 
neutralise each other, there will be no magnetism in the core, 
and consequently no inductive drop in the windings, Should 
one of the feeders break down, current will tend to return 
towards the fault from the healthy feeder, but this'current 


Parsons 500-xw. TUBBO-ALTERNATOR. 


will circulate round the core of the discriminating choking 
coil in one direction only, As a consequence the core will 
at once become magnetised, and the counter electromotive 
force induced in the coil will entirely prevent an excessive 
current flowing from the healthy feeder to the faulty feeder. 
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respective feeders from the choking coil. The high-pressure 


primary of this transformer is connected between the 
duplicate feeders. It will be obvions that under normal con- 


A very severe test of the above arrangement that has been 
repeatedly made, and always without failure, is the following: 
| The feeders have been protected at the generating station end 


by a 150-ampere fuse on one feeder and a 10-ampere fuse on 
the other: feeder. 


The feeder. pro- 
tected by the 150- 


ampere- fuse has 


ditions there will be no difference of potential between the 
| terminals of this 
winding, but should 
a feeder fail, current 
will flow from the 


been short-circuited, healthy feeder to 
| thus blowing its the faulty feeder 
| fuse, and the supply through the primary 
! has been maintained winding of this 
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by the healthy 


feeder without blow- 
ing its 10-ampere 
fuse. l 

A discriminatin 
choking coil large 
enough to carry a 
full load: current of 


transformer, and 
the construction 
of the trans- 
former is such 
that a heavy 
current will be 
induced only in one 
of; the secondary 


50 amperes at windings, namely, 
2,000 volts, with- that which controis 
out appreciable drop the switch in cir- 
of pressure under cuit with the faulty 
normal conditions, feeder. The con- 
and to choke the ‘struction of this 
short-circuit cur- transformer is some- 


rent down to less 
than 25 amperes in 
the event of either 
of the feeders 
failing, is no 
larger than an 
ordinary,,6-KW. transformer. Although the short-circuit 
may be left on without appreciably overloading the healthy 


feeder, it is, of course, desirable that it should be discon- 


nected as soon as possible. This may be very simply effected 


BELLIss-MorpBy 200-Kw. SET. 


MAIN SWITCHBOARD. 


what similar to that 
of fthe indicating 
device mentioned in 
connection with the 
main switchboard, 
and in this case 

also we must withhold the details for the present. 
All the connections between the bus-bars and the trans- 
formers are run in iron pipes, fixed to a glazed-brick wall. 
All unearthed high-pressure conductors are painted red, 
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INTEBIOR OF SUB-STATION. 


2 iscriminati i - igh- ductors black, and low-pressure 
f. by means of a discriminating transformer (see diagram of sub earthed high-pressure con ; 

52 ps connections on p. 1074). Thesecondaries are in this case conductors slate colour. An attempt has been made to 
" short-circuited by copper fuse wires, which support the arrange all the cables diagrammatically, so that the purpose 
" weighted levers that serve, when released, to disconnect the of each connection can be seen ab a glance. | 
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Electricity meters are inserted between the transformer — 


bus-bars and the distributing bus-bars ; readings are taken 
of these meters in all the sub-stations every week and com- 
pared with the units generated. By this means a record is 
kept of the units 
lost in the high- 
pressure feeders and 
transformers, 
Practically all the 
mains in use have 
been supplied by 
Messrs. Glover and 
Co. Some df these 
are high - pressure 
vulcanised rubber 
concentric cables ^ 
drawn into iron 
pipes. These 
rubber cables have 
been in use for 
about 10 years, 
and appear to be 
in as good a con- 
dition now as when 
they were first laid. 
All mains that have 
‘been laid during 
the past two or 
three years consist 
of lead - covered 
diatrine paper 
cables; these are 
in most cases laid solid in wooden troughing, filled in 
with pitch. Bricks are in all cases laid over the 
troughing as a protection against picks. All the cables are 
‘Concentric, the low-pressure cables being triple con- 
“centric. | ] U 
A simple form of joint, devised by Mr. J. Glass, mains 
foreman to the Corporation, is used for jointing concentric 
house services on to the mains. There are about 700 of 
these joints in use at Hastings, and none of them have ever 
failed. One man, with the help of a labourer, has completed 
as many as eight joints in a day, and the work of tapping an 
installation on to the outer and neutral conductors can be 


Gy, G2, G., Green lamps. 


OSOILLOGRANS SHOWING REACTION, OF ARMATURE ON ExorrING 
CURRENT., 


done without cutting off the supply. This joint was fully 
described in our issue of October 12th, 1900. 

The test room, amongst other things, contains a Duddell 
oscillograph. This instrument is to an electrical engineer 


Ay) Ag, Ag; Water break switches; B,, Ba, Ba, Two-way switches; c, Two-way water break switch ; 
Di, Dz, D,, Two-way feeder switches; BI, Ez, Es, Feeder fuses; Fi, Fa, Fa, Red lamps; 


DiAGRAM OF MAIN SwrrcoHBoaRD CONNECTIONS. 


what an indicator is to a steam engineer; it enables 
‘numerous Conditions to be investigated that could hardly be 
dealt with by any other means. Daring the past few 
months a large number of difficulties have been overcome 
by the aid of it. 
The following may 
be mentioned ás an 
illustration of one 
investigation that 
? 5 was made ‘tome 
months ago:—A 
little difficulty was 
experienced by the 
‘contractors in mak- 
ing ‘the Parsons 
turbo-alternator run 
Q satisfactorily in 
| parallel with other 
machines, It was 
thought that this 
might be in some 
measure due tó the 
reaction of ` the 
currents in the 
! ' ! armature upot the 
field. To asceMáin 
"to what extent this 
reaction existed, an 
oscillogtam’ was 
taken of the field 
current, the field 
being excited by bat- 
teries. It will be obvious that but for the armature reaction the 
field current curve would be a perfectly straight line, a certain 
distance away from the zero line, directly proportional to the 
exciting current. It will be seen by curve 4 (see oseillo- 
grams reproduced) that instead of being a straight line the 
current curve has a very perceptible wave in it, of double the 
frequency of the E.M.F. of the main generator, curve B. 
To overcome this armature reaction the contractors fitted 
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A, 41, High pressure feeders; B, Discriminating choking coil; c, cı, Disconnect- 


ng switches; Dn, Discriminating transformer; E, H. P. bus bars; F, Fy Fa) 


H. P. fuses; G, G, Go, Transformers; E, Hi, Low pressure discriminating 
cut-outs; 1, 11, L. P. bus bars; J,3,, Main ammeters; k, Watt-hour meter; 


L, D. P. main switch; M, M,, My, Distributing bus bars; N, N,, Fuses. 


DriAGBAM or BuB-STATION ÜONNECTIONS. 


between the armature and the pole-pieces a perforated copper 
cylinder. That this screens the field from the effect of the 
current in the armature is clearly shown by the exciting 
current curve C. This curve was taken ander precisely the 
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but was well laid ont and equipped. 


same conditions as a, with the exception of the screening 
referred to. 


Reference was made earlier in this article to the difficulty 


of obtaining an alternating current ammeter that would 
indicate the direction, as well as the magnitude, of the eur- 
rent passing through it. Another defect common to the 
ordinary alternating current ammeter is that it is impossible 
to obtain an accurate reading from it on tLe lower part of 
its scale. For use with alternating current generators, this 
is just the opposite to what is usually required. One of the 
chief uses of an ammeter is to indicate when the current is 
at zero,in order that a generator may be switched out of 
parallel at this point. Under existing conditions, the 
attendant is often unable to distinguish between a zero 
current and a generating or motoring current up to 25 per cent. 
of the full load, and, as a consequence, it often happens that 
in switching a large generator out of circuit, a very per- 
ceptible jump is caused in the lights. Mr. Andrews bas 
recently turned his attention to constructing a central zero 
alternating-current ammeter with a very open scale at the 
low readings, and with a gradually closing scale towards the 
higher readings, with good promise of success. 

On the invitation of the Sub-Electric Light Committee 
of the Corporation, a large party of engineers, some 100 in 
all, visited Hastings on Thursday last week for the purpose 
of inspecting the electricity works, and witnessing tests of 
a most crucial character carried out by Mr. Andrews with 
his new apparatus, as well as other highly interesting experi- 
ments. 

The first test was one calculated to make a station engi- 
ncer's blood run cold, viz., driving a nail into one of the 
high pressure feeders supplying the town! For the purpose 
of this test, an artificial load, consisting of a water resist- 
ance and lamps, equivalent to the full load of the Shepherd 
Street sub-station, was connected across the outers of the 
three-wire network at 400 volts at the sub-station ; the cur- 


rent passing was shown by a Nalder ammeter, being 200° 


amperes during the test, and a Cardew voltmeter was con- 
nected with the high pressure bus-bars throngh a 20:1 
transformer. At a given signal a nail was driven throuch 
one of the duplicate feeders supplying the sub-station ; the 
party, at the latter point, saw the lamps fall in brightness, 
while the voltmeter showed a drop of pressure from 98 to S! 
volts (representing an actual drop from about 1,960 to 
1.620 volts) for a few seconds only ; then the lamps regained 
their normal brilliancy, as the fuse blew at the generating 
station, and the apparatus in the sub-station cut out the faulty 
feeder altogether. The experiment was entirely successful, 
and fully demonstrated the reliability of the apparatus under 
actual working conditions. On their way from the sub- 
station to the Albany Hotel the visitors were driven in motor 
cars and brakes to the spot where the nail had been driven, 
so as to enable them to inspect this part of the experi- 
ment a!so. 


An excellent lunch was served at the Albany Hotel, towards | 


the end of which the Mayor proposed the health of the 
visitors, coupled with the name of Mr. Rider, who, in his 
reply, congratulated the town and Mr. Andrews on 
the success of the experiment. Mr. Raworth gave the 
toast of Councillor Bones, chairman of the Public 
Lighting Committee; in reply, Councillor Bones stated 
that the undertaking had been handicapped with a 
heavy capital outlay, dear coal and scanty water, 
He modestly 
attributed much of the snecess attained to his predecessor, 
Dr. Allfrey, who was chairman of the Committee from 1897 
until this year. They regretted the impending loss of Mr. 
Andrews, but were retaining him as consulting engineer. Mr. 
Fawcus gave the health of Mr. Andrews, who replied 
briefly. 

The party then proceeded to the power station, where one 
of the Belliss-Brush generators was running on tbe town 
load; the green lamp of the small series transformer, 
inserted in circuit with this generator, was lighted, thus 
indicating that the generator was supplving current. 

First, the turbo-alternator was switched into parallel with 
the Belliss-Brush generator referred to above, using for 
this purpose an Everett-Edgcumbe rotary synchroniser. 
Immediately after the generators were switched into parallel, 
the load was transferred from the Belliss-Drush set to the 
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Parsons set, and steam was entirely shut off the former. 
As the load on the Belliss- Brush set fell to zero, the green 
lamp died out and the red lamp began to glow, and by in- 
creasing the motoring current, the green lamp was entirely 
extinguished and the red lamp glowed alone, thus indicating 
to the uttendant which generator was doing no work. 

The load was again transferred to the Belliss-Brush set, 
and the field winding of this generator was then short- 
circuited. As the field died down, the current in the main 
circuit, indicated by the ordinary ammeters of both gene- 
rators, steadily increased. The glowing of the red lamp 
indicated the faulty machine, and this was automatically cut 
out of circuit when the motoring current reached a prede- 
termined limit. 

Next, the experiment performed at the sub-station was 
repeated; it was shown that the duplicate feeders could not 
be protected by fuses alone, but that Mr. Andrews’s device 
immediately cut out the faulty feeder, even when the sound 
one was protected by a very light fuse. 

Another experiment showed that, if the discriminating 
transformer was omitted, there was a considerable drop of 
pressure iu the supply so long as the shorted line was con- 
nected to the system, but the supply was not interrupted, 
nor was the healthy main damaged, 

The “horn” type of cireuit-breaker was used in all the 
foregoing experiments. It is generally thought that the 
heated air carries the arc up the horns until its length is so 
great that the pressure is insufficient to maintain it: it was, 
however, urged that this has very little to do with it, and 
one of tne circuit-breakers was constructed with horizontal 
horns, to demonstrate that the extinction of the arc is due to 
magnetic repulsion. It was reasoned that, if this were so, 
the horizontal horns should interrupt the circuit more 
effectually and quickly than horns of the usual shape, 
and this certainly appeared to be the case. On examining 
them if was seen that the horizontal horns were evenly 
pitted along their entire length, whereas an inspect/on of 
the ordinary horns showed that an arc was maintained from 
the extreme points long enough to fuse them badly. 

We would suggest that the experiment should be tried 
with the apparatus inverted, or on its side; if the new 
theory is correct—and it is certain that the repulsion 
referred to does exist—the break should be almost equally 
effective in these positions. 

Other high-pressure fuses were shown in operation, short- 
circuiting the Mordey alternator at 2,000 volts. These 
included Messrs. Ferranti’s oil-break fuse, Mr. G. W. 
Partridge's sparklet fuse, and a new device of Messrs. 
Cowans, Ltd., all of which were perfectly successful in at 
once removing the short circuit. 

The Carboné arc lamp was exhibited in operation by its 
inventors; it is claimed that this lamp constitutes a new 
departure, and is of extreme simplicity. 

The Corporation of Hastings, Mr. Andrews and his 
assistants are to be congratulated upon the complete success 
of the whole of the demonstrations, which were followed with 
the keenest interest by the visitors. 


\ 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton Telephones.—The T.C. last week adopted the 
Telephone Committee’s report, of which we have already given a 
summary. The Corporation will at once advertise for a manager 
and the necessary staff to act under Mr. Bennett. 

Up to the present about 1,000 telephones have bein asked for 


(exclusive of Corporation requirements): 
Unlimited. Total. 


Limited. 
2 r 
Municipal Borough 125 618 151 
borougn ot Hove .. 3 5 3 27 121 15 
Portslade s . P 1 : 
Southwiek .. , s 1 
Shorehnui ra is e 2 5 ü 
Bargess Hill € Ys af u " ^ 
Hassocks sé eae 2 0 E 3 
Stevning .. : Ki 5 i 10 
Acttingocan T os sie md is 
Totals.. 156 T 92 
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Lighthouse Communication. — In the House of 
Commons on the 17th inst., Mr. G. Balfour stated that during the 
present year electrical communication had been established between 
two lighthouses and the shore, but was not available for private 
messages, Further progress would be made with the work during 
tbe present financial year. The whole matter had been somewhat 
delayed by the consideration of questions surrounding the develop- 
ment of wireless teleyrapby, a subject which was engaging the 
earnest attention of the Government. 


Portuguese Telephones.—The Anglo-Portueuese Tele- 
phone Co. are relaying their telephone system throughout Lisbon 
and Oporto, the underground cunduits for the same having been sup- 
plied and laid under the supervision of Messrs. Rowland Carr & Co. 


Wireless Telegraphy,.— The 7 %s of Monday last 
said: We understand tnat an oilicial message has been transmitted 
by Signor Marconi's wireless telegraph from Lord Minto to the King, 
and that Signor Marconi has himself transmitted a message tu 
Lord Knollys forthe King, and kas sent another message to the 
King of Italy. We have received by post from Poldhu, the 
receiving station in Cornwall of the Marconi system, the 
following wireless telegram from our special correspondent at 
Glace Bay.— Being present at its transmission in Signor Marconi's 
Canadian station, I have the honour to send through the 77 the 


inventor's first wireless trans-Atlantic message Of greeting to 
England and Italy.“ 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Barrow.— January 5th. Two 250-KW. steam generators, 
switchboards and piping. See Official Notices " December dth. 


Bristol.—January 6th. 
bank station. 


Surface condensers for Avon- 
See Official Notices " December 19th. 


Bulawayo.—February 26th, 1903. Establishment and 


working of an electric tramway. See “Official Notices“ Nov. 21st. 


Canterhury.—.anuary lst. Tell-tales, clocks and bells. 
See Oflicial Notices" December 19th. 


Colchester.— January 17th. 


Wiring, &c., for Essex and 
Colchester Hospital. 


See Official Notices " to-day. 


Devonport.—December 29th. 


Overhead equipment for 
Corporation tramways. 


See '' Official Notices“ December 5th. 


France.—Janvarv 1st. The Prefectural authorities of 
the department cf Calvadcs are inviting projects until January 1st, 
1908, for tbe construction &nd working of an electric tramway, 
for the transport of passengers and goods between Trouville and 
Honfleur, a distance of about 10 miles. Particulars may be 
obtained from, aud proposals are to be sent to, La Prefecture de 
Calvados, Caen. 


Glasgow.—January 5th. 100 electric motor equipments 
and spare parts. See ‘Official Notices" December 12th. 


Lowestoft.—. January 7th. Motor cars. trucks, motors, 
and equipments, and track sweeping and watering car. Sce 
“ Official Notices" December 12th. 


Oldham.—Decenber 30th. 
See “ Official Notices" December 19th. 


Cables, joint boxes, &c. 


Partick.—January Gth. Are lamp columns, arc lamps. 


mains, &c. See Otlicial Notices December 19th. 
Southend.— Jan. 6th. Wiring municipal buildings, &c., 
for electric light. See Oflicial Notices to-day. 


Stalybridge.—January 5th. Cables, telephone and test 
wires, high and low tension switchboards for main and sub-stations. 
See Official Notices December 12th. 


Stepney.—January 15th. 500-Kw. steam dynamo. See 
“ Official Notices“ December 19th. 


Stoke - upon - Trent. — January 14tb. Destructor, 
boilers, pumps, conveyor, economiser, steam dynamos, balancer, 
boosters, switchboard, battery, mains, &c., crane, and werkshop 
machinery. See Official Notices ” December 12th. 


Sunderland.—January 2nd. Lancashire boiler, with 
fittings, &c. See “ Official Notices " December 5th. 


Swansea.—January 8th. Wiring and fittings for new 
harbour offices, See “Official Notices ” December 19th. 


t 


Swindon.— December 29th. Wiring of Town Hal. 
See Official Notices December 12th. 
Wallasey,—January 15th. Steam dynamo, Lancashire 


boiler, condensing plant and cooling tower. See Official Notices“ 
December 5th. 


Wieran.— December 29th. Switchboard extensions, and 
supply of cable. See “ Official Notices " December 12th. 


Wellington. X,Z.—Jauuary 21st. Supply and installa- 
tion of all material, including power house equipment, overhead 
work, track work, feeders, tramcars, &c., for tramways, See 
„ Onicial Notices“ December 12th. 


1 


CLOSED. 


Broomparh.—The lighting of Aldin Grange and Outon 
Style has been let to Messrs. Reid & Fereus, of Sunderland and 
Newcastle-on-Tyne. l 


Chester.—The T.C. has accepted the tender of Messrs. 
Mather & Platt, Ltd., of Salford, for the supply of an engine and 
dynamo for the electric light station, at £2,570. 


Falhirh.—The T.C. has placed the contract for the 
supply meters in connection with the electric lighting with Messrs. 
Chamberlain & Hookham, of Birmingham. The meters will be 
ordered as required. 


Glasgow. — The Corporation has accepted the estimate 


of the Standard Iron Co., Ltd., for 12 cast-iron network manholes, 
£87, for the electricity works. 


Horsham,—We understand that Messrs. Reavell & Co., 
Ltd., of Ipswich, have sub-let a contract for water-tube boilers, &c., 
to Messrs. T. Sugden, Ltd., of 180, Fleet Street, E.C. 


Wudserstield,—The following contracts have been duly 
executed for the Corporation :—St. Helens Cable Co. for cable, 
Fuller Wenstrom Co. for motors, British Westinghouse Co. for 


transformers, and W. T. Glover & Co. for cabie. 


Ipswich. — The T.C. on December 17th accepted the 
following tenders in connection with the electric tramways :—The 
Electrical Co, Ltd., for switchboard, at £2,533; the British Electric 
Equipment Co., Ltd., Loudon, for overhead equipment, at £9,301. 


Lutou.—The Council has placed an order for distributing 
mains with the St. Helens Cable Co., Ltd. 


Manstield.—The Town Council on Friday accepted 
the tender of the Manstield Engineering Co. for the wiring of the 
new electricity works at £303 14s. 2d. 


FORTHCOMING EVENTS. 


Saturday December 27th.—At 3 p.m. Royal Institution. Lec- 
ture I., by Prof. H. S. Hele-Shaw, F. R S., On Loco- 
motion: On the Earth — Through the water In the 
air.“ 

Tuesday, December 30th. — At 3 p.m. Royal Institution. Lecture 
IL, by Prof. H. S. Hele-Sbaw, On Locomotion: On 
the Eartn— Through the Water In the Air.“ 

Thursday, Januarv Ist. — At 8.30 p.m. Röntgen Society. Meeting 
at 20. Hanover Square. Paper by Dr. G. M. Lowe on 
“N Ray Work io Private Practice." 

Friday, January 2nd.—At 8 p.m. Institution of Junior Engineer. 
Westminster Palace Hotel. Paper on Modern 
Marine Boilers: a Consideration of the Relative 
Values of Different Types,’ by H. M. Rounthwaite, 
M.LM.E, honorary member. 


EVIL WORKSHOP CONDITIONS 


An evil which we are not inclined to think general has been PRI 
by Mr. T. Good ın the Engineering Magazine. This evil i8 = $ 
bribery or blackmail, whıch it is asserted prevails R 
the matter of underground commissions and payments. 2 
managers appoint foremen for purposes of their own, and a 
in turn appoint ebarge bands and others for gimilar reasons. : if 
distinct from the welfare of the business. At least VO per te 16 
shop promotions that bave come under Mr. Good's notice 
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been bestowed upon other than the best men. Where such conditions 
prevail there is not much encouragement for the latter. The man who 
gets on best, we are toid, is he who attends the tame church or the 
same pub. as his foreman. Men who are managers' favourities are 
allowed to charge for hours they bave never worked. Men bave 
even drawn full wages whilst earning morey elsewhere, whereas 
good men have been dismissed for losing two quarters in one week. 
Trading by managers and toremen isa system that often makes 
for dishonesty ; the workman who patrouises his foreman's shop 
is the man to be kept on when better men are dismissed, and many 
managers and foremen are said to draw more money in com- 
missions from shopkeepers than they draw in salaries from their 
employers. Moneylending is another evil, and it is easy to under- 
stand that the borrowers are likely to be the drunken incapables 
rather than the sober men. ` 

Again, our author considers it utterly wrong to give preference to 
young men, who are really less valuable than the more mature men, 
who are less likely to make errors leading to accident. The author 
has seen the youth of 20 called in, and the man of 40, with a family 
to support, turned adrift. 

One great cause of all the trouble is the wide gulf between 
employés and employed. This opens upa very difficult point. It 
would be waste of time to discuss this, because it is the inevitable 
result of the Limited Liability Act and tbe abolition of the small, 
or even large private employer, who used to know every one of his 
men by name, ora very large majority of them. 

All the evils enumerated do, no doubt, tend to the discourage- 
ment of the good man, but it must not be forgotten that the trades 
unions do all they can to discourage good meu, aud they do all they 
can to discourage men from rising. 

Let us cite an example. Motor cases of steel cannot be made in 
England in competition with America, because in England they are 
not allowed to be made by men earning less than 40s. per week. 
In America they are moulded by improved labourers, who receive 
about 26». Result—not only does the English mouldcr lose the 
trade, but the English labourer does not get it. If he were allowed 
to do the work, and earn 25s. in place of 22s. on mere labourer's 
work, the trade would be possible in England. The action of the 
trades unions is on & par with a demand by, shall we say,the 
surgeons, that no man shall have a tooth drawn for less than 12 
guineas, because it is something of a surgical operation. Notlongago 
we watched three men bending iron bars in a press. They put one 
bar into a furnace that would hold six or eight. When it was hot, 
for which they waited very patiently, they took it out and bent it 
This done they heated another, and so went on. Now, these' 
men were either knaves or fools—knaves if they knew better, fools if 
they had not sense to think out the problem of keeping a succession 
of bars passing through the furnace. They bent about 10 bars im a 
day. Three men could easily have bent over 100. 

We watched another man on a milling machine. He ran four 
cuts over a surface to remove g in., and was surprised to learn that 
he could do it with single cut at slightly less feed with less damage 
tothe tool. He simply did not know, and was probably intelligent 
enough to learn. But we attribute the lamentable quality of so 
many workmen very largely tothe employers. For years the British 
engineering employer has advertised for the dirtiest of his fellow 
creatures as workmen. 

If a man has tried to be clean, he has in time been thoroughly 
beaten by the artillery of dirt at the command of the employer. 
In due time the trade of machinist has become accepted as only fit 
for a dirty fellow. Did not Dr. Johnson define a mechanic as a low, 
mean fellow ?—V ide Johnson's Dictionary. Men who in America 
are mechanics become clerks here because they are gifted with the 
vice of cleanliness. The mechanical trades have taken in the dirty 
ones, and the employer has got his dirty men, and it will require 
time to alter things. In America we hear that there is a consider- 
able difliculty in getting men to keep clean, so that it is not all the 
fault of employers. Cleanliness in dirty surroundings requires 
effort to maintain. Employers have done nothing so far to 
help. 

To revert to the question of favouritism. We aflirm that much 
harm has arisen from the Limited Liability Acts. Capital is 
wanted in an undertaking, and is obtained in certain directions 
under conditions which entail employment for certain men who 
are absolutely ignorant of the smallest detail of the work they are 
to direct. Great undertakings like railways, for example, are not 
found in the hands of men of no experience in America. Here a 
ducal coronet or some similar gew-gaw is a sufficient title to a 
chairmanship, and there is not an English railway that is really 
managed to the best advantage; we believe there is no titled 
railway directur who can claim to have had a practical training in 
any form of railway work. We have no fauit to find with titled 
men as such, but we do affirm that their presence as managers of 
great undertakings is bad for such undertakings in the majority of 
cases, because there are always so many hangers-on to such who stop 
the advancement of better men. 

Possibly at one time Dritish trade could afford to load itself up 
in many ways. To-day such luxuries cannot be afforded, and both 
the workmen and those who have replaced the old employers should, 
and must, learn to divest their business methods of expensive 
trimmings. 

If British trade is about holding its own to-day, what a wide 
margin it possesses on the right side! (et rid of this margin of 
waste and incompetence, and foréign competition will be of small 
significance. But can we hope to effect much improvement while, 
the action of trades unions is what it is at present, aud while 
on the other hand, employers arefso thoroughly ignorant of the pro- 
cesses they are supposed to control ? 


NOTES. 


Christmas Greeting, — The  Ernrcruican REVIEW 
heartily wishes all of its readers and other friends a right merry 
Christmas, The extreme pressure under which most electrical men 
have to work in these times of progress, renders the holidays a very 
welcome break. Let us hope that all will return to their respective 
callings with renewed vigour. 

May the year 1903 bring a full measure of prosperity to the entire 
electrical profession and industry! 


The Patent Exploitation, Ltd., v. Siemens Bros. and 
Co. Ltd.—Lords Justices Vaughan Williams, Stirling and Cozens- 
Hardy sitting in the Court of Appeal on Saturday, gave judgment in 
this case. This was tbe plaintiffs’ appeal from a decision of Mr. 
J ustice Buckley, who had dismissed au action brought to restrain 
infringement of a patent for improvements in galvanic batteries. 
The learned judge bad decided that there was no novelty in the 
Invention claimed, and that the claim was too wide and the patent 
invalid. ; 

Lord Justice WirrIAws, in giving judgment, said there could 
be no doubt that the plaintifis’ battery had achieved a great com- 
mercial success and met a want not hitherto satistied. It was said 
by the defendants that the plaintiffs’ specitications wanted the 
characteristic novelty necessary to support letters patent, and even if 
the plaintitfs' battery had some new features, they were not such ag 
to constitute proper subject matter for a grant of letters patent. 
His Lordship dealt with the specification in some detail, and said 
he had come to the conclusion that the plaintiffs’ patent properly 
construed had novelty and subject matter, and had uot been antici- 
pated. He, therefore, thought the appeal should be allowed. 

Lord Justice Stirling and Lord Justice Cozens- Hardy were of the 
same opinion, and the appeel was therefore allowed with costs. 

The case was argued by Mr. Astbury, K.C., Mr. A. B. Shaw for 
the plaintiffs, and by Mr. A. J. Walter and Mr. G. Hume for the 
defendants. i 


Large Valves for High-Pressure Steam.—A paper 
was read on Decembar 12th before the North-East Coast Institution 
of Engineers and Shipbuilders, on the subject of large valves for 
high-pressure steam. The author, J. Hamilton Gibson, appears to 


be familiar with the subject. He dealt first with experiments, 


made in conjunction witn Mr. Bevis, on double-beat valves of 


equilibrium type, which, as all know, are in a chronic state of 


leakage. Whea shut off, these valves will often pass steam enough 
to drive a ship at half speed. The trouble 13 that two valves 
in one piece cannot be made to make joint on two seatings at one 
time. ‘the valve casing expands and twists, and only by great 
force can a valve be closed tight, an operation which often means a 
heavy stress on the paits. In the great ocean liners the main stop 
valve is worked by aseparate steam engine aud worm gear. 

The author next discusses the various means tried for balancing a 
large valve. The common result is that when a ship is standing the 
valves leak. The author's remedy, to be brief, consists in 
forming one seatof athin flexible plate, upon which the valve seats 
itself perhaps „, in. ora |, in. before the other valve comes to seat. 
An elasticity is thus introduced that overcomes the distortion of the 
valve body and any twist of the valve itself. The flexible discs are 


of hard rolled bronze, aud it is 80 ar:anged that there shall be a 


small differential pressure tending to keep the solid valve to its 
seat, which difference alone needs to be overcome when opening the 
valve. At first the discs were made with a curled edge for greater 
stiffness. Here, says the author, were we evolving a flexible valve, 
and tied fast to the idea of stiffness all the time: However, they 
perceived their own inconsistency, and finally used simple flat discs, 
which proved perfectly satisfactory. The valve carries a raised lip. 
The rolling skin should be left on the discs, for it helps to maintain 
their elasticity for a longer time. What ruins most valves is the 
cutting action of the steam between closed faces when a leak does 
commence. The lesson is—avoid a small leak ani a large one will 
not grow up. A mere whisper of steam soon grows into a roar, As 
regards ordinary stop valves, closed against pressure, the load comes 
on only when closed, not just before closing. It comes on when, 
the valve being closed, it is necessary to compress its spindle 
to keep it tight. 

With the flexible seating, as soon as the valve approaches the 
seat, and the rush of steam becomes acute round the edge of the 
discs, this bends and automatically effects final closure. It is 
more difficult to open such a valve than it is to close it. 
The discs may be thin, from 16 to 22 S.W.G. Finally the author 
suggests that valves are too large. Why, he asks, should a range of 
12-in. pipe have 12-in. stop valves, when a smaller valve will serve ? 
The friction of steam in a pipe is a matter of pipe length, but a con- 
stricted short piece does not do much harm. How many valves are 
ever opened 4 d, which is necessary to give a passage as large asthe 
pipe? Usually, three or four turns will represent a “ full open valve, 
though nine turns would be necessary to give an opening of 
d. Thus with, say, 34 turns on the boiler stop valves, and half- 
open intermediate valves, the engines are going tull speed with the 
main regulating valves one-third open, and no greater speed results 
from wider opening. Again,separators in the main steam-pipe have 
orifices one-fourth the pipe area and so on. The argument is, why 
not make all valves one-half the pipe area, so that a 12-in.:pipe 
would have 8i-in. valves, and a G-in. pipe 4-in. valves or there- 
about ? 

The author appears to us to be right. Many years ago, Mr. 
Richard Peacock of the M. S. & L. Railway put a blank flange into 
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a locomotive steam-pipe, and he tested the locc motive with 
holes of various sizes drilled through tbe flange. No difference 
was found in the running until the hole was as small as 1j in., or 
about one-twelfth of the pipe area. Generally in respect of pipe 
sizes these are probably made too large, and it is tolerably certain 
that enormous sums are wasted on valves. Not only is the useless 
ring main idea not yet scotched—it must surely have been a valve 
maker who invented the ring main— but valves are too clumsy. 
We recommend all engineers to read this paper of Mr. Gibson's. 
As he says, " It is well known that a short obstruction in a line of 
pipe has little effect on the flow, especially of steam. Why not 


deliberately apply this kuowledge to stop valves?" Why not, 
indeed ? 


London County Council.—The General Purposes 
Committee stated at a meeting cf the Council on Tuesday last week, 
that an offer had been made some time avo to present to the 


Council an electric ambulance for the conveyance of persons injured 
in the streets. 


Purchase of Company Uadertakings.—Taoe Parliamentary Com- 
mittee presented a report relatirg to the Bill which the Council 
recently authorised to be prepared for the purchase of electric 
supply undertakings. In the preparation of the Bill the Council 
gave the Committee some discretionary power as to its form, and 
they now directed attention to the proposal contained in the second 
part cf (2) which was not included in the Dill which failed to pass 
last session. The powers sought to be conferred by the Bill which 
the Council decided to approve, may be summarised as follow :— 


k To enable local authorities in combination to purchase electric lighting 
under:aR ines. 


2. Jo ennbie the Council in cases where local authorities do not desire them- 
selves to exercise their powers of purchase under the Bill, to purchase a com- 
pany’s undertaking with the consent of the authorities concerned, and to 
require Jecal authorities purchasing in combination to sell to any of the local 


authorities concerned, at their request, part or parts of the purchased under- 
taxing witbin their several districts. 


3. To enable any undertaking supplying electrical energy in bulk to which, or 
to the whole of which, the purchase provisions of the Electric Lighting Acts do 
not apply, to be subject to purchase under the Mlectric Lighting Acts, pro- 
viding that in case of any existing company supplying in bulk only, the pur- 
chase price shall be determined in accordance with provisions of the Lands 
A lauses Acts. 

4. To authorise the Council to supply by agreement electrical energy to local 
authcrities. 

Conversion of the North Metropolitan. Linex.—The report of the 
Highways Committee announced that notice had been given to the 
North Metropolitan Tramways Co. of the intention of the Council 
to put in force the provisions of the lease relating to the adoption 
of electric traction for the working of the leased lines. Preliminary 
plans had been prepared by the Council’s officers indicating the 
characteristics of the routes to be dealt with in order to ascertain 
what system or systems it would be advisable to adopt, and the 
Committee stated that they were in communication with the com- 
pany and with certain of the lecal authorities in regard to the 
matter With a view to submitticg proposals for the reconstruction 
of the lines, the officers had been instructed to proceed with the 
preparation of detailed plans aud with the making of the necessary 
surveys on certain lines. The engineer bad represented that he 
would be urab!e with bis present staff to cope with the large amount 
of additional work, aud the Committee, therefore, considered that 
the best plan would be to employ temporarily a further number of 
assistatsin the engineer's department. A preliminary capital vote 


of £4 (00 was exnctioned for the preparation of plans and additional 
assisia :ce. 


More Jai! Contracts.—The Highways Committee reminded the 
meeting of the authority given to invite and accept tenders for the 
supply of 2,745 tons of track rails, 1,470 tons of slot rails, and 
580 tens of conductor rails for the reconstruction of the lines 
between New Cross and Greenwich, &c. A further quantity of 
520 tous of track rails and 125 tons of conductor tees were required 
for the New Cross, Clapham and Camberwell car aheds, and the 
Committee had given directions that persons applying for forms of 
tender should be asked to quote prices for the increased quantity of 
each kind of material. 


ian voltage Transmission,—We read in the Zrcfrical 
Wr that, at the September meeting of the American Institute of 
Electrical Ungineers, a committee was appointed consisting of 
Ralph D. Mershon, chairman, and Messrs. F. O. Blackwell, C. C. 
Chesney, P. M. Lincoln and R. S. Masson, for the purpose of collect- 
ing data respecting present practice in electric transmission at high 
voltage and of presentiug a report which will indicate the success- 
ful methods which are now in operation, in such form as to be of 
immediate value to electrical engineers. It is within the scope of 
the committee to secure data upon line construction, Insulators, pins 
and thelike, and the conditions of opération at different voltages 
and uuder different climatic conditions; to investigate methods of 
testing iusulators and to indicate the method or methods which in 
its jedyment are superior. Also to ascertain the methods employed 
for voltage regulation, the conditions attendaut upon the switching 
of high-pressure circuits and to collect data respecting lichtning and 
static disturbances aud the use of grounded protective wires. 


Appointment Vacant.—4A tramway manager at Rother- 
bam at «150. See Official Notices” to-day. 


Society of Arts.—The Council, acting on the recom- 
mendation of the judges appointed by it — Sir William H. 
Preece, K.C.B., F.RS., Mr. Robert Kaye Gray and Mr. Alexander 
Siemens has awarded the prize of 450, together with a silver 
medal, offered for an essay on Existing Laws, By-Laws and 


Regulations Relating to Protection from Fire, with Criticisms and 
Suggestions,” to Mr. T. Brice Phillips, sanitary inspector to the 
Ucktield Rural District Council. A prize of £10 with a bronze 
medal has been awarded to Mr. George H. Paul, and a similar prize 
to Mr. W. Craig Henderson, D.Sc. 


Physical Society.—4At a meeting held on December 
12th, Mr. S. Lupton, Vice-President, in the chair, Mr. S. W. J. 
Smith exhibited and described “ A Portable Capillary Electro- 
meter." "This instrument is a modification of the form of capillary 
electrometer which consists of two wide tubes' joined by a cylin- 
drical capillary tube, which may be horizontal or inclined. Tre 
apparatus coutains mercury aud sulphuric acid of about maximum 
conductivity suitably distributed in the tubes. A spring key is 
commonly employed with such an instrument, and keeps the two 
platinum terminals at the same potential unless the spring is 
depressed. When the spring is depressed, the terminals sre put in 
contact with the two points the potentials of which are to be tested 
for equality. In the instrument saown by the author the two wide 
tubes are sealed at the top to prevent evaporation of the sulphuric 
acid. ‘The wide tubes are also joined near the top by ancther tube 
whieh allows free motion of the liquids within the apparatus. 
With this arrangement the instrumentis made air-tight, and can, if 
derired, be made air-free by exhaustion of the apparatus before seal- 
ing. The distribution of the mercury can be altered most easily by 
meaus of a third cross-piece provided with a tip. To prevent the 
platinum wires forming the electrodes being wetted by the acid, if 
the apparatus should accidentally, or duriug transit, be laid on its 
side or turned upside down, the lower ends of the tubes may be 
slightly constricted above the ends of the platinum terminals. If 
the terminals conaist of amalgamated platinum foil the constriction 
is unnecessary. If a spring key is made of brass the contacts fre- 
quently become unsatisfactory through surface tarnishing, and if to 
avoid this the bearing surfaces are made of platinum, the key may 
he subject to thermo-electric effects. Such a key cannot con- 
veniently be fastened on the same stand as the rest of the instru- 
ment, for, unless the stand and the support on which it rests are 
very rigid, the pressure necessary to depress the epring produces 
suflicient movement of the meniscus, during the act of depression, 
to render the detection of minute chinges of surface-tension im- 
possible. ‘These difficulties are overcome by using a Key consisting 
of a U-tube closed at one end, communicating at the other with a 
pneumatic pressure ball and containing mercury in the bend. Three 
platinum wires are fused into the tube, so that by squeezing the 
ball the same change of contacts is produced as by pressing the lever 
of an ordinary spring key. This form of key cau be extended so 
that a slight pressure applied to the ball makes it work as an 
ordinary electrometer-key, and greater pressure reverses the cou- 
tacts between the terminals and the points under investigation. 
With such an arrangement the sensitiveness of the instrument is 
doubled, and by using a micrcscope magnifying 50 diameters a 
potential difference of 4,,,,,th volt can be detected without 
difficulty. "The instrument, used as a surface-tension gglvanometer, 
is morc convenient than an ordinary galvanometer with a magnetic 
system because there is no suspension, no lamp and scale, and 
practically no levelling. 

Dr. R. T. Glazebrook ccngratulated the author, and said that 
workers with the capillary electrometer would appreciate the im- 
provements introduced. He said that the author had given the 
minimum E. M. F. which the instrument could detect, and asked 
what was the maximum E. N. F. which could be safely applied. 
He referred to the advantages of the mercury keys exhibited, and 
remarked that, by their use, many difiicultica were obviated. 

Dr. Lehfeldt said the mercury keys were improvements on those 
used by Prof. Onnee. In these keys the contacts were changed by 
the motion of mercury brought about by tilting. The tubes contain- 
ing the mercury were exhausted to prevent oxidation. 

Mr. Smith, in reply to Dr. Glazebrook, said tha; the maximum 
E.M.F. should not exceed half a voit. 


Electricity, Petroleum, and Acetylene for Light- 
houses in Foggy Weather.—We mentioned some time ago that 
au acetylene light had been erected at Altenbruch, on the Elbe, as to 
which complaints were made by sailors that it did not penetrate so 
well through mist and fog as did a petroleum light close by. As it 
is well known that the best fog-penetrating lightisone of a reddish 
tint, the suggestion has been offered that the acetylene light should 
be tinted red by suitable glasses. But a red light cannot be made 
by coloured glasses: red glass does not create red light, it only acts 
asa filter, strainiug out (roughly speaking) all the rays which are 
not red in the original tlame, and passing only the red residue. 
Now, since every source of industrial light is more or less white 
in tone, it contains rays of every wave length; and therefore 
when a coloured glass is put in front of it, every component of the 
light is wasted by reflection back iuto the lantern, by absorpticn 
into the body of the glass, and by ultimate manifestation as heat, 
except the aforesaid red. Accordingly, however fearfully and 
wonderfully the glasses may be constructed, the issuing light 18 
only equal in volume to the red rays naturally produced in the 
flame. Monochromatic flames of various colours are known to our 
chemists—a tlame containing the vapour of calcium or strontium 1$ 
red, more or less pure; but, unfortunately, these lights have not 
proved capable of employment on such an enormous scale a8 18 
necessary in a lighthouse. Hence, as we cannot at present manu- 
facture directly a pure red light on a commercial scale, it follows 
that the best source of illumination for foggy weather 18 one 
originally as rich as possible in red rays among its other con- 
stituents; distinguishing colour apart, there is no object in putting à 
ted glass before it with the idea of increasing its penetrating 
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power—that power is not increased by such treatment. We 
really want to know which light emits the highest candle- 
power, measured in red rays only, for the same amount of 
money. In practice, as we have said already, the whole question is 
complicated by the desire of mariners to have here a white, there a 
green, and there a red light, although the former are more extra- 
vagaut in foggy weather, and the first tends to become reddish when 
shining through atmospheric moisture. Again, when powerful long- 
distance lights are required, a rather intricate arrangement of 
reflectors and refractors is rendered necessary ; and not only do 
theee apparatus become more expensive in a higher ratio than that 
at which their diameter grows, but also the difficulties of making and 
keeping them optically perfect increases with the size of the flame. 
Actually, then, in-the construction of a lighthouse to give a powerful 
beam in all kinds of weather, two opposing factors have to be recon- 
ciled as well as may be: the lantern itself asks for a minute 
extremely intense source of light; the fog demands a large, 
relatively low-temperature light of small intensity per unit of area. 


Engineering Standardisation.— It is stated in the 
newspaper Press that the Standardisation Committee, which began 
its operations in June, 1901, has now reached some very definite 
results in its labours, and has agreed upon a teries of recommenda- 
tions in several trades using iron and steel, which will shortly be 
published. It is hoped that these recommendations, posseasing the 
authority of so representative & body of practical men, will enable 
the great spending departments of the Government to effect a 
saving which is reckoned by millions annually, and will be a still 
more financially important factor outside of Government 
work by enabling British producers to meet the competition 
of Germany and the United States. The movement was unofficial 
in its origin, but the Government departments bave been 
in entire sympathy with the work of the committees, and 
have co-operated in theirlabours. At the annual dinner of the 
Iron and Steel Institute, Mr. Arnold-Forster, M.P. (Under 
Secretary to the Admiralty), called attention to the enormous 
importance of standardisstion and uniformity of tests, and said 
that England was far behind the Continental nations. Shortly 
afterwards a deputation had a private interview with the Prime 
Minister, and received from him assurances cf the support of 
the Government. The movement owes its existence to a resolution 
of the Council of the Institution of Civil Engineers in favour of 
the appointment of a committee to consider the advisability of 
standardising the various kinds of iron and steel sections, and if 
found advisable, then to consider and report as to the steps which 
should be taken to carry such standardisation into practice." The 
Iron and Steel Institute and the Institutions of Mechanical Engineers, 
Naval Architects, and Electrical Engineers were asked to cc- 
operate, and a committee was appointed to undertake the work. 
This committee, which became known as the Main Committee, con- 
sisted of seven representatives of the Civil Engineers, and two each 
of the other societies co-operating. The work has grown as the com- 
mittees have proceeded, and the original reference has been er- 
larged so as to include committees on the standardisation of 
tests and specifications for iron and steel material used in the con- 
struction of ships and their machinery (presided over by Mr. A. 
Denny), a locomotives committee (Sir Douglas Fox, chairman), and 
electrical plant, with Sir William Preece as chairman. The ques- 
tion of the unification of tests is a very important subject, for it 
will harmonise the standardisation cf sections with the require- 
ments of the engineers, and thus remove one of the greatest difli- 
culties of the British steel maker, who considers that he is greatly 
bandicapped by the unreasonableness of the different tests applied. 
There are 15 different committees and sub-committees, composed of 
102 members, the most eminent men in the great iron and steel 
industries, to which the Government Departments contribute 
14 representatives, and, in addition to the institutions already men- 
tioned, representatives have been appointed by the Institution of 
Engineers and Shipbuilders in Scotland, Lloyd's, the Incorporated 
Association of Municipal Engineers, Tramways and Light Railways 
Association, the Railway Companies’ Association, the Railway 

. Engineers’ Association, and the International Testing Association. 
The engineers, shipbuilders, steel merchants, aud the iron and steel 
makera of the country are pressing the Standards Committee 
t» publish their series of Standard Sectious at the earliest possible 
date. The necessary authorisation has been obtained, and it is 
anticipated that early next month most of the conclusions of the 
Committees will be published. 


Awards,—The Liverpool Engineering Society has 
awarded the Derby gold medal to Mr. John Davidson for his paper 
on ‘‘ High-speed Steam Engines." The society's medal has been 
awarded to Mr. P. M. Prichard for a paper on Fuel Wconomy in 
Factories.” 


Cooper-Hewitt Lamps.—The Cooper-Hewitt Electric 
Co., of New York, has been registered in the States with a capital 
of 2,000,000 dols., to manufacture electric lamps, including, of 
course, the mercury vapour lamp. 


imperial Telegraphic Communication.—The appen- 
dix to Mr. Charles Bright's address, which we publish to-day, 
embodies a great deal of information in a collected form convenient 
for reference, such as has not hitherto been availavle in this form ; 
and as Lord Brassey said when introduciug the lecturer to his 
audience, Mr. Bright occupies such a prsition that he was able to 
treat this important subject of Imperial l'eiezraphic Ccmmun:cation 
iu a jadicial spirit from all poi:xs of vies. 


* 


The I. E. E. Dinner. — On Wednesday evening. Decem- 
ber 17th, the fomteenth annual dinner of the Institution of Elec- 
trical Engineers was held at the Hotel Cecil, Mr. James Swinburne, 
the President, in the chair. After dinner there was a commendably 
short toast list. The popular President proposed the usual loyal toasta 
in his characteristic style. The Institution of Electrical Engineers 
was given by Mr. J. Balfour Browne, K.C., who made some playful 
references to the assistance rendered to the legal profession by 
electrical engineeridg litigants, and paid a compliment to Mr. 
Swinburne, who is so well known to bench and bar alike as an 
expert witness. 'The President, in his reply, turned over some 
very old pages in engineering history, dating somewhere about the 
time of the Pharaohs, and gave expression to his own original ideas 
regarding our present electoral system. The programme had 
arranged that Prof. S. P. Thompson should propose the next 
toast, that of The Law,” but unfortunately he was not able to be 
present, and his task was therefore performed by Mr. Robert Ham- 
mond, the Institution’s new treasurer. Lord Justice Cozens- 
Hardy and Mr. J. M. Astbury, K.C., replied. “Our Guests was 
then proposed by Mr. Robert K. Gray, & member of the 
Council, and he coupled with it the names of Mr. W. H. Maw, the 
Preeident of the Institution of Mechanical Engineers, and Mr. 
W. R. Bousfield, K.C.. M.P., both of whom responded. 

It is & pity that something cannot be devised to secure better 
results from the musical portion of this function. The small 
orchestra which played during dinner was practically inaudible 
when once tongues began to wag, and we would wager that not 1 per 
cent. of those present recognised, through the hubbub of voices, 
Dunkler's beautiful Au bord de la Mer," which, we may add, was 
not announced on the programme. Again, when the company 
adjourned to.the Victoria Hall to listen to Mr. Ivimey’s humorous 
sketches, only those sitting just in front of that gentleman could 
bear anything of what he was saying or singing. The majority, 
baving to stand. engaged in voluble conversation, to the exclusion of 
all else. 


THE CENTRAL STATION ENGINEER. 


MR. Epcar HrskETH, engineer to the Lymington Electric Light 
and Power Co., Ltd., has been appointed resident engineer under 
Messrs. Edmundson's Electricity Corporation, Ltd., to the electri- 
city supply of Cromer. He takes up his duties early in February. 
Mr. C. S. WALKER, of Perth, has been appointed third engineer- 
in-charge at Bermondsey. 
Hanley T.C. has appointed Mr. Epwin SEDDON, of Blackpool, as 


` junior assistant electrical engineer at the electricity works at a 


salary of £100 per annum. 

Mr. Joscvru W. HADFIELD, of the Sheffield Corporation elec- 
tricity works, has been appointed engineer and general manager of 
the Barnstaple Corporation electricity works. 

The members of the staff o? the Sunderland Corporation electricity 
works held their annual dinuer on the 17th irst., on which occasion 
Alderman Bruck, the chairman of the Electricity Committee, in 
proposing the toast of the evening, said that when they got in their 
new threc-phase plant the station in Hylton Road would be 
entirely filled, and owing to the rapid increase in electricity sold, 
in another 12 months they would have to go in for farther extensions. 
Mr. J. F. C. SNELL, borough electrical engineer, in his reply, said 
that for the installation of the three-phase plant he bad received 
37 tenders, and the two lowest of them were of foreign mauu- 
facture. He was sorry to see that foreign makers were taking the 


lead so much, and he thought it was time that English makers 


wakered up a little bit, aud turned out machinery so that they 
could hold their own against the foreign competitor. 


NEW COMPANY REGISTERED. 


Severn Electric Launch Co., Ltd. (75,772). — This company 
was registered on December 17th, with a capital of £1.000 in £1 shares, to 
acquire the business of amusement and refreshment contractors, runners of 
electric and other cars, launches and boats, &., carried on at Stourport us 
the Severn Electric Launch Co. The first subseribers (each with one share) 
nre:—J. H. Whittaker, 23, Victoria Terrace, Dudley, electrical engineer: F. F. 
Doogood, Norbury Villa, Droitwich, manager; B. W. F. Whittaker, 88, Himley 
Road, Dudley, electrical engineer; Miss L. K. Doogood, Norbury Villa, 
Droitwich; Mrs. F. Whittaker, $8, Himley Road, Dudley: Mies E. Barden, 
Riverside Café, Stourport; and A. W. Barradale, Priory Street, Dudley, 
solicitor. No initial publie issue. The first directors are J. H. Whittaker 
(chairman), F. F. Doogood, and Louisa K. Doozood ; qualitication £50. Regis- 
tered office, Riverside Café, Stourport, Worcestershire. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Ltd. (Electrical and mechanical 
r 25th. 1902, charged on the 
ture, including uncalled 


Simpson Bros. (of Hapton), I 
en:ineers),— £1,000 debentures created Novembe 
eoi pany'» undertaking and pro; erty, presgut ard fu 
sapi:al, have been registered. No trustees. 
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Sunbeam Lamp Co., Ltd. —A second debenture dated Novem- 
ber 27th, 1902. to secure a sum not exceeding £4,000, charged on the company's 
undertaking und pre perty, present and tuture, including unealled capital, has 


beca recistered, Holders: C. J. Spence and J. W. B. Peace, Newcastle-on- 
Pyne, bankers, 


Brockie-Pell Are Lamp, Ltd. (66,602). — This company's 
annual return was filed on November th, when 7751 shaves were taken up 
out of a nominal capital of £80,000 in €l shares; 28. 6d. has been called up on 
each share, and 175. 61. per share is credited as paid on 79.741. 


: 22] shares ion 
Which £12 £s. 6d. has been paid) have been forfeited. 


\ No Inortrazes or charges. 

Monte Video Telephone Co., Ltd. (27,208).—This company's 
annual return was filed on November 19th, when 86,292 preference and 72,680 
ordinary shares had been taken up out of a nominal capital of £160,000 divided 


into 57,000 preterence and 73,000 ordinary shares of £1 each, £159,172 is con- 
sidercd as paid. No moitgages or Charges. 


Langdon-Davies Motor (o., Ltd. (formerly Langdon-Davies 
Electric Motor Con Ltd) 55.800.- Issue on December 4th of a debenture for 
£100, part of a series created Oc ober 15th, 1902, to secure £6,000, charged on 
the company's undertaking and property. presentand future, including uncalled 
capital. No trustees. "Total amount previously issued of same series, £28,200. 
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CITY NOTES. 


Aron Electricity Meter, Ltd. 
THE directors’ report reads as follows :— 


The directors beg to submit the fourth annual accounts of the company, duly 
nudited, for the term of one year ending September 30th, 1902. The audited 
balanee-sheet, and profit and loss account are annexed; after providing 
for depreciation and the expenses connected with the debenture issue, 
tre directors. regret to record a loss of £6,632 168. "7d. Which. 
after aliowing for the balance of 41.387 14s. lod. brought forward 
from la:t year, shows a net loss on the vears trading of £4,645 18. Yd. 
The directors believe the following to be the main reasons forthe unfavourable 
result of last year’s trading: -a) The continued depression of electrical busi- 
ness on the Continent during the period under review. (^) The increased 
deinand for smaller meters, caused by the change-over by central stations from 
low to high pressures, The company has not yet been able to protitably pro- 
duce a small meter at a price which would compete with the less accurate 
meters in the market. (c) The absolute necessity of establishing a factory in 
England. The training of the labour in order to produce a meter equal to the 
Continental instrument, turned out to be a diflicult and costly matter, and the 
technical staff had to be more than once reorganised. the directors have 
devoted much time and attention to remedying these matters. They are glad 
to inform the shareholders that the sale of meters on the Continent has shown 
some improvement since October Ist. To incet the difficulty of competition 
with the smaller classes of meters, Dr. Aron has already adopted a form of his 
meter for this special purposc. The meters turned out from the London 
works under the new management are giving satisfaction. All possible steps 
have been taken to economise the cost of manufacture of the Continental 
meters by concentrating the work at Schweidnitz. but this may be done 
gradually, so as not to interfere with the rate of production. Sir. James Pender, 
Bart., who acted as chairman to the company from its formation, expressed 
& desire that one more familiar with the details of the electrical 
business should assume the chairmanship in order to efficiently 
cope with the various difiicult problems which the board had to 
tace, Sir James Pender continues to act as a director, and the hoard are 
pleased to state that Mr. Hugo Hirst, XI. I. E. E., has consented to be chairman. 
Owing to continued ill-health, Mr. G. B. Byng found it necessary to resign his 
seat on the board, and Mr. 5. Blumlein, a shareholder, was elected in his place. 
His appointment is required to be confirmed by the meeting. "Two ot vour 
directors, Lt.-Col. R. E. B. Crompton, C.B., NI. I. C. E., NI. I. E. F.., and Mr. Hugo 
Hirst, M. I. I.. F.., retire from office by rotation this year, but, being eligible, 
otter themselves for re-election. Messrs. Price, Waterhouse & Co. have acted 
hitherto as auditors, and offer themselves for re-election. 


On December 18th the meeting of this company was held at Win- 
chester House, Mr. Hugo Hirst presiding. 

The CHAIRMAN, in proposing the adoption of the report, said it 
was to be regretted that on that the first occasion he had the privi- 
lege of addressing them he had to submit a rather unfavourable 
report. The difficulties which befell the company, and which 
were clearly and truly set forth in the report, had not 
reached their crisis at the end of last year, as they 
had hoped, but they continued throughout the year under 
review. Sir James Pender, Bart., who ever since the formation 
of the company had acted with untiring zeal and energy as their 
chairman, found himself confronted with problems which he thought 
might be better dealt with by somebody more familiar with the 
technicalities and intricacies of their business. Were it not that he, 
the chairman, had joined the board soon after its formation, and had 
he not, on various occasions, expressed his personal belief that they 
had a fair chance of success with the Aron meter, he did not think 
he should have liked to have undertaken that responsibility, but 
the assistance promised to him by the late chairman, as well as by 
all bis colleagues on the board, including Prof. Aron and his 
staff, were reasons which encouraged him to try his best to 
get over difficulties which they had cxplained in their 
report. It was, no doubt, in their power to remedy some of 
them, and with others they just wanted a little luck and the indul- 
gence of the shareholders, wko, he trusted, would give the board 
credit for leaving nothing undone that could in any way improve 
their pcsition. It should be remembered that a business such as 
theira which depended on one article only, felt the influence of 
general prosperity or depression of individual success or mishaps 
much more acute!y than a general business, dealing in a variety of 
articles. For that reason the fluctuation downward during the last 
two years, unpleasant as it was, left them ample hope that things 
would right themselves again. He would endeavour to give them, 
under three headings. an unvarnished view of the situation, neither 
optimistic nor pessimistic, but just as they honestly saw it; viz, 
technically, commercially and financially. First, was the meter good? 
Owing to theirexperience with tbe London factory, on which he would 
dwell afterwards, they began to be doubtful in their belief aa to the 
high standard and quality of thefr meter. Their experience in London 


at the beginning of the year was disheartening, and knowing that they 
sold a great mauy more meters from Berlin than from London, and 
not being aware that similar complaints existed in such quantities 
over there, inquiries were made through a disinterested party of all 
the principal stations on the Continent who used their meter. He 
had a list of those before him: the Municipal Electricity Works of 
Charlottenberg, of Munich, of Hanover, of Konisberg, of Breslau, of 
Dortmund, of Blankenburg, of Bremen, the Electricity Works of 
Easen, of Magdeburg, of Cassel; the Municipal Water, Gas and Elec- 
tricity Works of Wiesbaden; the Gas, Water and Electricity Works of. 
Rasle. These works, representing some 20,000 or 30,000 meters had, 
without exception, expressed themselves favourably about their instru- 
ment, and had no serious complaint. Many of them voluntarily offered 
an opinion that they considered it more profitable aud better for 
the use of any central station, even though it were somewhat dearer 
than meters supplied by their competitors. On the strength of 
those reports they gained renewed confidence, and investi- 
gated the case in London, where the business up to that 
time had been most satisfactory, and even on the up-grade ; 
but meters manufactured here, which apparently workea 
well in the works, developed certain defects after some time on 
the consumer's premises. In order to maintain their high 
reputation, they incurred the heavy expense of travelling repre- 
gentatives to visit the stations to put right the defects either on the 
spot or in their works. Those expenses formed one of the principal 
items of the loss incurred by the branch in London. Dr. Aron was 
specially called over here, and spent in the aggregate several 
montbs in Enzland to thoroughly investigate the cause of the 
defects. As the result of these investigations, the directors 
changed the entire technical management and the methods of 
manufacture in London which was also a serious expense not 
auticipa'ed. For some little time they would have to bear the 
expense of putting right former failures, as plenty of their friends, 
who were station engineers, had promised to order meters largely if 
those defects were remedied. Their building at Schweidnitz 
having been finished it was necessary in order to cheapen the price 
of the meter to confine their work in Berlin to merely assembling 
and testing, and accordingly they had been able to work in 
Schweiduitz with cheaper labour than in Berlin. The industrial 
a-pect ou the Continent had been, and continued to some extent to 
be, the priucipal cause of the reduction of the profits. They were 
all aware that electrical concerns on the Continent bad been any- 
thing but prosperous during the past year. Their customerscn the 
Continent consisted chiefly of private concerns. They had conces- 
sions for the lighting cf various towns, those firms had been com- 
pelled to curtail their enterprise, and it was quite evident 
that the company had had to suffer with them. He 
was pleased to say that they had tangible proofs that 
their business was beginning to revive, and let them hope that 
revival would continue. The Paris branch bad really done much 
better than in the previous year, though it did not affect the 
balance-sheet. To consolidate their position in France, they bad to 
form a French company last year, in which they held all the shares, 
and the expenses connected therewith swallowed up what addi- 
tional profits tbat branch had made, Vienna had done well. From 
America they were at the present moment without definite news, 
but they knew that the business was being pushed abead there. 
Owing to the change-over of electrical supply stations from low 
to high pressure, the number of small meters required had 
become a very considerable proportion of the whole meter 
business. Last year they hoped that by turning out sufficient 
quantities, their present type of small meter could be made 
sufliciently cheap to compete with the cheapest meter in the market. 
Practical results had proved that not to be the case, and whilst 
Dr. Aron had worked hard to bring out a new type of meter which 
could meet with the demaud, they were compelled to sell their 
present bigh quality small meters at little or no profit to keep in 
with the many stations that wished to deal with them. On a 
recent trip to Berlin, Prof. Aron had shown to him his latest 
“Baby” meter, and if his hopes and anticipations were realised, it 
would mark an epoch in the history of the company. Their 
financial position was at least as good as it had been at any time 
during their existence. They had over £28,000 in hard cash, 
and a stock of £45,000, which last year stood at £58,000. 
They had, therefore, liquidated £13,000 through the already referred 
to concentration and simplification of working; he was hopeful 
that, in the coming year, they would be able to reduce that stock by 
another considerable amount. He had, witbin the last few days, 
received a letter from Prof. Aron, in which he said that he was 
busily engaged in the new meter for small currente, and his presence 
at that stage of the development of the instrument was of the 
greatest importance. He had the strongest hopes of the result, 
which would, he trusted, solve satisfactorily the great difficulty to 
produce a reliable instrument for smaller currents, and enable the 
company to successfully compete in tbe market. 

Sir JAMES PENDER seconded the motion, and the report, after 
£ome discussion, was adopted. 


Metropolitan District Railway Co. 


Tuis company held a special meeting on the 18th inst. at the West- 
minster Palace Hotel, to consider two Bills :—(1) For empowering the 
company to deviate the railway authorised by their Act of 1897 and 
to construct other lines, to lay down electric cables, to alter fares, 
to acquire the Hour:low and Metropolitan Railway, &c.; and (2) 
for empowering the ccu pany to construct railways and works “and 
for otber purposes." Nr. R. W. Perks explained the main objects 
of the Bills, which were toth approved. 
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An extraordinary general meeting was then held to sanction the 
creation and issue of new share and debenture capital. In pro- 
posing resolutions with this object, the CHarIRxaN said that when 


they made the arrangements for the equipping of the line by elec- ' 


tricity, they agreed to issue in part payment to the electrical com- 
pany £500,00? of the new ordinary stock at 25 per cent.,and the corre- 
sponding proportion of debentures —£133,000— at par. This bargain 
was made wien the outlook of the District Co. was nothing like so 
bright as it was now. d 

Mr. E. Warronp asked when it was anticipated that the line 
would be open for electrical working. 

The CHalgmMan said that this depended almost entirely upon when 
the great power house would be completed, that being the key to 
the whole situation. The District Co. would be ready immediately 
after Christmas to open from Harrow down to Mill Hill. He 
thought they might reasonably expect that within 12 months from 
next spring at the latest they would be running by electricity. The 
resolution was unanimously carried. 

The preference shareholders also held a meeting to consider pro- 
posals recommended by the committee for giving the preference 
shareholders a guaranteed dividend according to the offer made by 
the Underground Electrie Railways Co., of London, Ltd. The 
scheme was approved with a few dissentients. 


Bastian Meter Co.. Ltd. 


Tae fifth ordinary general meeting was held on 18th inst. at the works, 
Kentish Town, Mr. C. Orme Bastian presiding. Weare informed that 
the chairman said that the protit made during the last six months had 
been nearly 5 per cent. on the whole capital of the company, but 
that was really no criterion of what they would do in the future. 
So far they had doubled their output of meters. He held the opinion 
that in about five years’ time the price of electricity for public 
lighting would be practically the eame as gas was to-day, aud then 
would commence the period when large fortunes were to be made 
in the electrical industry. They had been successfully developing 
the business in the British Colonies and on the Continent. The 
Spanish market had opened up so well that the directors, being of 
opinion that a large trade could only be safely conducted by manu- 
facturing in the country, were in negotiation for the sale of the 
Spanish patents. The report was adopted. 


Edison X Swan United Electric Light Co. 


Mr. E. B. ELLICE-CrABx, M. I. C. E. (chairman), presided at Winchester 
House, E.C., over the 19th annual meeting of the above company, 
on Friday. The report submitted was as follows:—''The directors 
submit herewith tbe report and accounts for the year ending June 
30th, 1902, based upon the actual working of the whole period, no 
part having been estimated as in previous years. After providing 
for all charges belonging to the year, and £1,831 13s. 8d. fcr items 
which are not strictly chargeable against it, but which the directors 
have deemed it desirable to include, and excluding the special charges 
hereinafter referred to, the profit and loss account shows that the 
sum of £26,311 18s. 6d. bas been carried to net revenue account. 
Interest on debenture stocks has absorbed £18,760 18s. 4d.; 
£6,828 4s. 5d. has been set aside as depreciation on freehold and 
leasehold property, plant, machinery and tools; and the sum of 
£1,301 103. 4d. has been reserved against the year’s bad and doubt- 
ful debts. The directors have also instituted a reserve fund for 


future stock depreciation, to which they have carried, £1,488 18s. 6d., 


and they recommend that, in each year hereafter, a sum calculated 
upon the value of the stock shall be added, until a substantial 
reserve has been accumulated for this purpose. The result as 
shown in the balance-sheet is a debit against profit and loss of 
£2,067 13s. 1d. Special charges as detailed in the accounts, amount- 
ing. after deducting the balance brought forward from 1901, to 
£57,724 9s. 11d., forming no part of the working of the period under 
review, have been carried to & suspense account. The cost of 
establishing the business, goodwill, &c., £443,451 8s. 1d. has been 
brought forward at the figure standing in the last balance-sheet. 
The directors suggest that these balances be not dealt with at 
present. The freehold and leasehold property, plant, machinery, 
.and tools have also been brought forward at the values stated inthe 
last balance-sheet, with the addition of the amount expended to 
June 30tb, 1902, less depreciation charged in the net revenue 
account. The shares in the Altrincham Electric Supply, Ltd., have 
been taken at par as in previous years. The indebtedness of tbis 
company has been increased by £5,834 18s. 3d. This matter hasthe 
.careful attention of the directors, and they hope that in view of the 
-steady progress which this business is making, no material addition 
‘to the amount will be necessary. There has been expended on 
capital account between May 31st, 1901, and June 30th, 1902, 
£15,695 1s. 3d. "This was maiuly authorised, and the work involved 
‘was commenced, before the beginning of the financial year dealt 
with in this report. The directors will exercise a strict watchful- 
ness upon capital outlay in future. The Earlof Lichfield resigned 
his seat on the board immediately after the last annual meeting of 
‘shareholders thereby reducing the number of directors to three, a 
number less than the minimum mentioned in the articles of associa- 
tion. After full consideration, the directors do not advise that the 
board should be increased at the present juncture. Dr. J. Wilson 
Swan, F.R.S., retires in rotation and offers himself for re-election. 
1 Welton, Jones & Co., the anditors, offer themselves for re- 
election.’ 


The CHAIRMAN, in moving the adoption of the report, first ex- 
plained the reason for the delay in holding the meeting. It was 
the previous custom for the accounts to be prepared by estimate to 
the end of the month of June, but in the circumstances which the 
board took office they considered that the accounts should be pre- 
pared from actual working. That necessitated enormous investi- 
gation, and with the concurrence of their auditors, Messrs. Welton, 
Jones & Co., they called in the assistance of another outside firm of 
accountants, Messra. Harwood, Banner & Co., who were instructed 
to make a full and unfettered examination of the company's atlairs. 
The result of their labours had been to confirm the figures of the 
board. The delay had, therefore, been unavoidable, and the board 
hoped it had not caused any inconvenience to the shareholders, but 
they could not help feeling that the time had been well spent. It 
had been the practice of the board to give the amount of the annual 
turnover, but the expediency of giving the figures of an industrial 
undertaking in keen competition was somewhat doubtful, and they 
might, with advantage, be omitted next year. For the 
past five years the total sales had been as follows :— 
1838, £226,877; 1899, £268,881; 1900, £320,444; 1901, 
£270,524; 1902, £246,487, It would be observed that the sales 
reached high-water mark in 1900; there being a decline of £50,000 
in 1901, and a decline of £24,037 last year. While that further drop 
was to be regretted, it was proportionately much less, so it might be 
hoped that in spite of the greater competition, the downward pro- 
gress of the sales had been arrested. The lamp sales had increased 
by £4,511, notwithstanding that the selling price was lowered early 
last autumn; but the sales in fittings continued to decrease in 
about the same ratio as in 1901, the figures being for 1901 21:8 per 
cent., and for 1902 21 per cent. Great efforts had been made at the 
Ponder's End works to reduce the cost of production. That branch 
was engaging the continuous attention of the board, for notwith- 
standing the great cheapening of the cost under the new order of 
things, prices continued to drop as rapidly as the more economical 
production—the greatest competition coming from the workshops 
of the “garrett masters" in England, and from Germany, but he 
was glad to say that the state of the industry in that country 
at the present time led one to hope that prices would not continue 
to fall as they had done. The cost of selling on the turnover, 
increased in 1901 over 1900 by 3:12 per cent; it decreased by nearly 
1 per cent. in 1902, and, having regard to the increased competition 
in every branch of the business, if might be some consolation that, 
at all events, a check had been put upon the upward tendency of 
that important item. Turning to the other items of the profit and 
loss account, it would be seen that there was a slight increase in the 
balance of discounts, owing to the very prompt way in which the 
company had paid for the goods purchased during the year. The 
stocks had been decreased by £5,598, taking the values on the same 
basis as last year. That was satisfactory, showing that thc company 


had disposed of more stock than it had made or purchased. Thc 


net value of the stock, however, had had to be considerably reduced, 
for, upon making a critical examination of it in detail, it had 


been ascertained that the book prices on which it was valued : 


last year were considerably higher than the actual values, having 
regard to its physical condition and saleability. An exhaustive 
stock-taking had therefore been made by most experienced men, and 
from their examination it turned out that last year's stocks were 
overvalued to the extent of £40,774, so that the stock on hand on 
July 1st last to be carried forward into next year's accounts would 
be of the value of £148,892. "That depreciation was a large amount, 
but it must be borne in mind that the fittings stock alone amountdd 
to £75,734, and that rapidly deteriorated, not only from changes 
of fashion and the production of similar types which were put upon 
the market at prices that were constantly being reduced, bat also 
from changes and improvements in desiga. Ou the basis of the 
stock valuation he had mentioned, the amount carried to the net 
revenue account amounted to £26,311, as against £19,514 last 
year, and debenture interest had absorbed £14,760. It was 
considered essential as a matter of principle to make some de- 
preciation on the freehold and leasehold property of the com- 
pany, and although only 1 per cent. had been set aside this 
year, up to the present time no depreciation had been pro- 
vided under that head. In regard to plant and tools, the value at 
which they were carried into the balance-sheet was £81,522. Last 
year novhing was provided for the depreciation of those items ; the 
account had, however, been liberally treated in years past, and the 
sums reserved this year appeared fair and reasonable; £15,695 had 
been expended on capital account at the works, almost entirely in 
carrying to completion the plans of their predecessors, which had 
proceeded too far in execution to be stopped, or even modified. 
Whether this money had been wisely expended was open to question 
The item as to provision for future depreciation might appear small 
after what had been said, but the £1,488 18s. 6d. was only a 
beginning of what should be a very considerable reserve to equalise 
losses. Last year £59,993 was written off for special losses and 
provision for bad and doubtful debte, although not placed unde) 
this head, was really such a charge. A close investigation into these 
accounts Outstanding showed that a further sum of £2,114 had been 
found to be itrecoverable. By far the largest part of this 
sum was due from firms on the Continent in connection 
with the Kalk business. Formerly the company had factories 
at Broadheath, Walsall and Kalk, and a special provision was 
made last year for closing down these businesses, amounting to 
£9,069. The factories were not, however, closed so far as outlays 
were concerned. Now all the factories had been closed. In addi- 
tion the lease of the depót in Parliament Street bad been disposed 
of, and the additional expenses of the closing were included in the 
item of additional losses in closing factories which amounted to £8,153, 
and should have been provided for previously. In addition a 
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farther sum of £4,458 had been written off additional outlays under 
which term is included obsolete catalogues, outstanding low 
charges, depreciation in fitting up branches, and loss on the Glasgow 
Exhibition. These brought the total of special charges for which 
the year’s working was not responsible to £57,907, to which might 
have been added £1,831 for loss on work in progress which was 
ordered previous to the new board's management, but which had 
been made a charge against the year’s working. A debit balance of 
£57,722 98. 11d. was carried to the balance-sheet. £5,834 had been 
spent on the Altrincham electric supply. For the year ending 
December 31st, 1901, a gross profit of £1,279 2s. 10d. was made on 
this as compared with £359 1s. 9d. in 1900, and in this undertaking 
the company had an improving property. The result was an adverse 
balance of £2,067 13s. 1d. on the year's working, whicb, added to the 
special charges, brought the total adverse balauce to £50,792, which 
would bave to be dealt with in füture accounts. Since being in 
office the board had exercised such economies as had been possible 
to put in force without dislocating the business. Competition was, 
and had been, exceedingly severe, and the board recognised the 
serious difficulties through which the lamp trade in general and their 
undertaking in particular was passing. The resources of the com- 
pany must be used to improve the quality of the lamp and the other 
articles it produced without increasing the price to the consumer. 
The outlook, although it forecasts a long and arduous struggle, wa3 
hopeful while the company retained its reputation for good work, 
and the board believed that with the economies it had already put 
in force extended to every branch of the company's business, it 
would in the end emerge successfully from its present position. 

Mr. H. WorrENDEN seconded the motion. 

Mr. MEETS said it was manifest that the past management of the 
company had been absolutely imbecile, but the only remark he 
would make was that it was absurd to put the good will at £443,000. 

Mr. CHEETHaM drew attention to the enormous amount of stock. 

Mr. Lak and other shareholders criticised various items, but 
placed no responsibility for them on the present board. 

The CHAIRMAN, replying to the observations made, said that the bad 
debts had been accumulating for some time, but the bad debts of the 
company were exceedingly small. The Altrincham business they 
were obliged years ago to take over, but that was a property steadily 
progressing, and he thought it was one of the best things they had to 
look forward to. The cost of sales in a business of that kind was 
exceedingly heavy, but the percentage had been substantially 
reduced as compared with 1900. The present board was not respon- 
sible for the enormous accumulation of stock, and they had reduced 
stock to the extent of nearly £6,000. As to the policy of having 
depots for the distribution of their goods, that was a matter which 
was carefully engaging their attention, and it was a very serious 
problem to tackle. They knew precisely what each depót was 
doing, and they would not be slow to close any depot which was not 
paying. The adverse balance would have to be dealt with in some 
way. As to goodwill, it was difficult to tell precisely what its value 
was, for obviously if they paid dividends on the ordinary shares, in 
a few years the goodwill would be worth what it was set out at. 

The report was adopted. 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to :—Blackheath and Greenwich District Electric 
Light Co., Ltd.—50.000 7 per cent. cumulative preference shares of 
£1 each; Typewriting Telegraph Corporation, Ltd.— 71,100 ordinary 
shares of £1 each, fully paid, Nos. 1 to 71,100. 


British Electric Traction Co.— The interim dividend 
for the half-year ended September 30th is at the rate of 6 per cent. 
per annum. The directors have issued an interim report in which 
the affairs of the company are gone into in some detail, but any 
further reference to this document we are compelled to hold over 
until our next issue. 


Johnsou-Lundell Electric Traction Co.—4 meet- 
ing of the shareholders of the above company was held on Monday 
last at the Holborn Restaurant, when our representative attended 
to report the proceedings, but was informed that the mceting was 
private. He was also refused a copy of the report. 


Eastern Extension. Australasia and China Telegraph 
(0.—The directors have declared an interim dividend for the 


quarter ended September 30th of 28. 6d. per share. 


Eastern Telegraph Co.—Interim dividend of 1] per 
cent. on the ordinary stock for the quarter ended September 30th 
is announced. 


Cape Electric Tramways. Ltd. — The directors 
announce an interim dividend of 6 per cent. 


STOCKS AND SHARES. 


Monday Evening, 
CHRISTMAS weck this year is a peculiarly broken period in the 
Stock Exchange Lecau:e of the fact that the House has to assemble 
next Saturday. Thanks to the settlement in general stocks and 
shares, in which electrical desciiptions are included, the carry-over 
arrangements have to be done at the end of the week, so that, 


while the greater part of the City prolongs its Christmas recess, 
the markets must plough a lonely furrow by themeelves. The 
action of the Bank of England in raising its charges for loans, 
while keeping the bank rate at ite previous level, has called forth a 
variety of criticism, but the directors have done allthat is necessary 
under the circumstances, and the old year will go out with a fairly 
easy money market, unless there should be an unexpected crash in 
the United States. 

The premium on new Westirghouse Preference shares is steady 
at !, and there is a lot of business being done in them. An idea is 
abroad that the Americans desire to get all the contzol possible 
in connection with the company, and it is said that shares of the 
new issue not taken by proprietors will be gladly subscribed for by 
the people holding the bulk of the ordinary capital, who are, of 
course, principally Yankees. The senior Preferences have slipped 
back to 6. 

By the way, as an example of the somewhat clastic fashion in 
which affairs may be conducted, we may instance a little incident 
that occurred the other day at the meeting of a well-known elec- 
trical company. After his first speech, the chairman said that ihe 
would address himself to the Ordinary shareholders, which he pro- 
ceeded to do. A question arose, upon which a show of hands was 
taken, and at least one person present voted who had no Ordinary 
shares in his name, although at the time he was fully under the 
impreesion that he had. Yet no means were taken to find out 
whether this gentleman was entitled to vote. 

Telegraph securities show little or no disposition to improve, 
despite a few dividend announcements that have been recently 
made. The Eastern Co. declares the usual dividend of 1} per cent. 
on the Ordinary stock, but the group fails to recover its lost 
ground, and Eastern Extension shares remain feebly weak. Anglo- 
American Deferred has given way on sales by speculative 
individuals professing to know that the stock will receive no divi- 
dend for the current twelvemonth, and the Preferred is inclined to 
fall in sympathy. Globe Telegraph and Trust Ordinary shares have 
eased off in consequence of the dulness in Telegraph descriptions 
generally. 

Railway stocks, on the other hand, are fairly well maintained. 
For one thing, holders rarely sell on the eve of dividend declara- 
tions, and for another, there is a happier tone about the market by 
reason of the firmness of Consols. The Electric Railway stocks are 
barely altered since we last wrote, and District Ordinary at 363 is 
unmoved at the addition to the board of Mr. J. Clifton Robinson, 
whose remarkable success with the London United Tramways Co. 
encourages tbe hope that his presence on the directorate will put a 
more practical heart into Metropolitan District affairs. With Mr. 
Robinson concerned in its direction, the promise of electrification 
within 12 months, assumes a much more reasonable complexion. 


Electrical Supply sbares are almost motionless, but a good deal 
of talk has been aroused by the issue of the Westminster Co.'s 
circular. This document gives notice that the sbareholders are to 
be asked to eontirm the action of the directors at the last meeting, 
when it was resolved to distribute amongst the directors, officers 
and staff at par (£5), the 480 new sbares which Ead not been taken 
up by shareholders who had tbe right to claim an allotment. This 
was in February last, when “old Westminsters stood about 12. 
The bonus was, of course, a very handsome one, and the matter 
having been made the subject of a kind of challenge, the resolution 
isto be put to the meeting of proprietors when they next assemble. 
There is little doubt that the board will be confirmed in their 
action, but at the eame time the precedent sought to be set by guch 
a high-class company as the Westminster Electric, is not a good one, 
and the protestants against it have much to be said for their view. 
Having protested, all that is necessary has been done, and they, not- 
withstanding their objections, should follow the excellent example 
set by the classical young lady who, ‘‘ vowing she would ne'er con- 
s2nt, consented.” 

No change has taken place in British Electric Traction shares 
upon the issue of the latest report. The doeument is welcomed by 
shareholders as affording some slight reply to the nunberless 
criticisms Intely levelled at the company, and tke figures which X 
gives are considered satisfactory. River Plate Electric Lighting 
and Traction Debenture stcck has advanced to about 75 upon the 
excellent crop reports to hand from the Silver Republic, and the 
returning confidence in things Argentine. 

Low rumbles of tne aftermath of the Tunbridge Wells telephone 
storm continue to make themselves heard, but to all market intenta 
the agitation is over, and National Telephone securities retain their 
harder feeling. The Cape Electric Tramways announces an interim 
dividend of 6 per cent., and the shares are quoted at 2}. Advices 
from South Africa tell how Cbristmastide is being ushered in by 


great heat, which seems to be eminently inappropriate at the festive 
season. 
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Present NAME : rock 
Issue : Share. 
i 
67,100 | African Direct Telegraph, 4% Debs. ae is M us 100 
25,000 | Amazon Telegraph EO. 8 shares, Nos. 1 to 25,000 ne za 10 
119,700: Do. do. 5 % Debs., Nos. 1 to 1,250 Red. 100 
788,840 | Anglo-American Telegraph . : 82 Stock 
8. 105, 580 Do. do. do. 6 9, Pref. s Btock 
,105,580 Do. do. do. Deferred bs Stock 
41,000 | Chili Telephone, Nos. 1 to 44, 00 vs 5 
13,883,008 Commercial Cable $100 
1,841,209 Do. do. Sterling 500 year 4 % Deb, Btock Red. .. | Stock 
16,000 | Cuba Telegraph . x vs xs 10 
^. 6,000 Do. 10 % Pref. ed ie zi s4 us és i 10 
12,931 | Direct Spanish Telegraph x a sis ex 5 
6,000 Do. do. 10 % Cum. Pref. - cs ^a 85 5 
60,7100 | Direct United States Cable 20 
96,800 | Direct West India Cable, 44% Reg. Deb., within Nos. 1 to 0 1,200, Red. 100 
4,000,000 | Eastern Telegraph, Ord. Stock Stock 
1,955,565 no Pref. Stock : 100 
1,584,645 | 4% Mort. Deb. Stock Red. m .. | Btock 
300,000 | Eastern "Extension, Australasia, and China Telegraph - ex 10 
820,000} | 4 % Deh. Stock Stock 
800,000 | Eastern 2 South African Tele., 4% Mt. Db., Nos. 1 to 8, 000, red.1909 | 100 
200,0007 ; Do. do. 4% Reg. Mort. E (Mauritius Sub. ) 1 to 8,000 25 
180,227 | Globe Telegraph and Trust . a as 10 
180,042 Do. do. 6 % Pref. à ` m s " 10 
150,000 | Great Northern Telegraph, of Copenhag en 10 
70,000 i Halifax and Bermudas Cable, 44 % 1st Mort. Debs., within Nos. 100 
: 1 to 1,900, Red. } 
17,000 | Indo-European Telegraph Ms £x 2 2⁵ 
100,000! London Platino-Brazilian Telograph, 6 % Debs. m is ..| 100 
72,680 | Montevideo Telephones Ltd., FEX Nos. 1 to 72,680 i ai 4x 1 
$6,492 Do. 5 % Pref., Mos, 1 to o 86,492 " 33 1 
` 1,988,883 National Telephone, Pref. Stock  .. Ss ..| 100 
1,966,667 Do. do. Def. Stock : A: 855 zs vs .. | 100 
15,000 | Do. do 6 % Cum. Ist Pret. .. ia ia - NS 10 
15,000 Do. do. 6 % Cum. 2nd Pref. . 25 PE 10 
250,000 Do. do. 5 % Non-eum. 8rd. Pref., 1 to 250,000 b 
2,000,000. Do. do. 2 Deb. Stock Red. Stock 
600,000 Do. do. Deb. Stock Red. vs ..| 100 
171,604 Oriental Telephone i Elec. Nos. 1 to 171, 91 fully paid ds vs 1 
100,000! | Pacific and European Tel., 4 % auer: + Debe., to 1,000 f S 100 
11,889 | Reuters . 8 "d 8 
8,808 | Submarine Cables Trust ; si "T 828 ia .. | Cert. 
58,000 | United River Plate Telephone es 5 
40,000 Do. do. 5 Cum. Pref., Nos. 1 to 40, 000 MN 5 
179,947 Do. do. 5 9% D ebs. .. .. | Stock 
15,609 | West African Telegraph, Shares , ; is 10 
80,008 | West Coast of America, Nos. 1 to 80, 000 and 58, 001 to 53, 008 . 24 
150, 000“ Do. do. 4% Debs., 1 to 1.500 guar. by Braz. Sub. Tel 100 
267,980 | Western Telegraph, Ltd., ples 1 to 207, 980 a à 10 
75,0001 Do. do. Debs. 2nd series, 1906 ..| 100 
400,000 Do. do. Deb. Stock Red. Vk ..| 100 
. 88,821 West India and Panama Peck = " 10 
34,568 Do. do. do. 6 v, Cum. Ist Pref. sty ub 10 
4,669 Do. do. do. 6 % Cum. 2nd Pref. T Y 10 
80,0001 Do. do. do. ó? Debs., Nos. 1 to 1,800 100 
20,000 | British Aluminium 7 Cum. Pref. Y ae ‘i 10 
B00,0002 Do. do. 5%, 1st Mort. Deb. Stock Red. T .. | Stock 
100,000 ' British Electrio Traction , bs xs M gs 10 
100,000 | Do. do. 6 P Cum. Pref. ES 2 10 
600,0001 Do. do. Perpetual Debenture Stock Stock 
100,000 British Insulated Wire On. as a 98 es 5 
100,000 Do. do. 6% Cum. Pref. us 5 va 5 
50,000 Do. do. 44% 1st Mort. Deb. Red.. " ..| 100 
50,000 UBrowett, Lindley & Co. (1899), Ord. " " P £1 
50,000 1 Do. do. 6 96 Cum. Pref. .. 2s ix T £1 
105,731 | Brush "Electrical Engineering, Ord., 1 to 105,731 . : s n 2 
150,000 Do. 955 Non- eum. 6 % Pref. — .. we a 2 
125,000: Do. it 4 PAL Perp. Deb. 8tock . . | Btock 
125,000 Do. . 2nd Deb. Btock . | Stock 
86,000 | Callender's Cable Goustriotión ipe à sos ; 8 es 5 
40,000 Do do. do. 5 LJ Cum. Pref. .. V 5 
90,0001 do. do. 43 % 1st Mort. Del Stock Red. Stock 
1,860,014 E London Railway, Ord. Stock Stock 
494,093 Do. do. 4% Pref. Stock . Stock 
494,993 Do. do. Def. do. .. Stock 
1,890,000 | City and South London Railway Stock 
_ 85,000 | Crompton & Co., Nos. Ito 85,000 8 
0002 Do. 5 % 1st Mort. Reg. Debs., 1 to 900 of £100, and 
100, 901 to 11,000 of 250 red. i 
99,261 | Edison on Swan United Elec. Light, „A shares, £8 paid, 1 to 99, = 5 
17,139 do. ** A " shares, 01—017,189 .. b 
844,0282 Do. do. 4% Deb. Stock Red. 100 
100,0001 Do. do. 5 % 2nd Deb. Stock Prov. Certs. all på. 100 
112,100 | Electric Construction, 2 to 112,100 .. vs 2 
31,890 Do. . do. 1 Cum. Pref., 1 to 81, 890 à m M 2 
182, 5007 Do. do. Perp. Ist Mort. Deb. Stock .. | Stock 
25,000 | General Electric Co. T ), 5 Cum. Pref. ex à i 955 10 
200,000 Do. do. 4 “Mort. Deb.. : S .. | Stock 
85,000 Henley’ 8 (W. T.) Telegraph Vorks, oe : 5 
85,000 Do. do. Pref. 5 
48,060 Do. do. ort. Deb. Btock Stock 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works Wa m 10 
800,0001 Do. do. do. 4 96 ist Mort. Deb. | 100 
37,500 5 Overhead Railway, Ord. . ae a 5 5 "EN 10 
10,000 Do. do. Pref. 210 paid e " ids 2s 10 
7,500 pee (Thomas), Ltd., Ord., Nos. 1 to 7,500 a is wre s 10 
$Rosling & Fynn 6 % Cum. Pret. T MS T ee $5 £1 
37.8350 Telegraph N and Maintenance.. 12 
150,0001 4 % Deb. Bds., NOR 1% 1,500 Rea. 1005 100 
540, 0001 Waterloo 4 City Railway, Ord. Stock ; 2 . | 100 


National 


SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Dividends for the last 
three years. 
1899. | 1900. | 1901. 
786 | 8j 6ls. 

6 6 6 
arta. 
8 f | 8 b 8 $ 
7% 4% | 496 
49, | 495, | 4% 
84% | 81% | 34% 
79, | 795, | 7% 
1% 7 | 7% 
5196 x ie 
51% | 54% | 64% 
124% | 15 % | 15 % 
10 % 10 % 10 % 
1 Paw 
i 105 17 xd 
HEB 
5 5 5 % 
84% 34% 34% 
2 4 | 44 
5% | 6% | 6% 
5% | 595, | 5% 
T% T% | 7% 
T% T% |7% 
8% | 3% 


e| 53% 
8 | 9% 
20 94, | 15 % 
8 9 
MOT F 
64 6 
15% | 15% 
14% | 14% 
d od 
6 
8 $ 
6% 6% 
15% 209 
44% . 44 
10% 10% 
1 | 
64 
15% 173 
8% 8% 


. . dae [] 
* . 8 . 


Closing 
Qubtations 
Dec. 17th. 
98 c 
70 — 80 
49 — 52 
"M 9 

4 — 44 
178 —188 
94 — 96 
4 — 6 

E 13 
1 1 
100 — 108 
122 —127 
89 —. 92 
105 —108 
114— 124 
107 —110 
99 —102 
99 —102 

9— 9 
18 — 1 
26 — 27 
100 —103 
39 — 48 
101 zd 

i-a 
92 — 94 
13)— 15 
1 
ni- ol 

B — 

95 — 98 
101 a 
99 —102 

63— 72 

110 —120 
— bi 
102 —105 
8 — 4 
0 — 
98 Zio? 
Mr il xd. 
102 —1 
99 —1⁰3 
= K 
3 — 4 
100 108 


8— 4 8— 4 
75 — 80 75 — 80 
121— 191 193— 1 
12 — 124 lij— 1 

— 27 M 
71— 8 7 8 
6 5 6 
103 —106 105 —108 
12/6 to 18/6 | 12/6 to 13/6 
16/0 to 178. 16/6 to 17s. 
— 1 — 1 
i= 1 5 
108 —108 100 —108 
93 — 98 98 — 98 
14 — 15 | 14— 15 
6 | 6 

109 —113 | 109 —118 
106 —109 107 —110 
105 —108 | 105 —108 
106 —109 107 —110 
75 — 76 ö Mie 154 

21-. 8 221— 8 

101 —106 % | 101 —106 % 
| 

1 J 1E 4 
74 — 78 |. A 78 
77 — 88 77 — 92 

i-u A A 
10 — 10) 10 — 19) 

— 1 10 — 
99 —102 T D 
1 17 1 
5 — a 
100 —118 ; 8 
203— 21 20 
100 E 100 —103 

51 1 9j— 1 
144— 1 141— 1 
v dum 19/0 to 90/0 
87 — 40 87 — 40 

102 —105 | 102 —105 


Closing 


Quotations 
Dec. 22nd. 


S 5 
| 
Sag Sab REoSERE. 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


Business done 
week ended 
Dec. 22nd, 
1902. 


Highést Lowest 


124 123 
911 
107 1063 
"ig BR 

ate |. 
x 1 
| 
130 | 
Ba | 
2 
lià 11 
14 12 
123 td 
125 
7212 
100g | 1084 
107 » 
1 A 
15 75 
944 | .. 


t Quotations on Liverpool Stock Exchange. 
$ From Bradford Share List. 


Electric Free Wiring, II. 


do. 


Bank rate of discount 4 per cent. (October 2nd. 1902). 


DEA, ASIN, and Hyde Electric (£10 


Pret (210 pa 


f Unless otherwise stated all shares are fully paid. 
« From Manchester 8 Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


‘Consolidated Tene Construction and Maintenance, A—A. „ 18—14. 


10 pd.}, 10—11. 


— — —y— —— — 


— 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


— 


——— m 


= = — —— 
— P2 


E 


sin Closing Business done 
Present Stock Dividends for the Gist cons Quotations week ended 
issue, NAME, PUR last three years. Dec. 17th. Deo, 2nd. Dec. 22nd, 1902. 
nk 1899. 1900.7 T9017 E 7 Cory 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.. ; 1 2 re rae =a 
100,000 Do. 44%, Ist Deb. Stock, Prov. Certs, || | 100 » 3:48.18 HCM 
20,000 Brompton s & : Kensington Electric Light Sup., Ord. 1 to 20,000 5 % 6 96 8 96 — 1 94— 1 i 
20,000 do. 7% Cum. Pref. 5 zu T 9055 9 9 i. 9 55 à 
500,000 | Charing Cross and Pirard Electricity Supply .. 5 9 95 9% | 10 75 91 — 5 1 ; 
70.000 Do. do. if 5 Cum. . el 5 $ d: i 51 8 E 
’ o Ho “Cit Undertaking ” 44% Cum. Pre ia px T ‘ 4 s 
250,000 Do. do. 4 ^ Deb. Stock Red. .. | 100 i 8 > 103 Hu xd| 103 —105 . 
41436 Chelsea Electricity Supply, Ord. . Js 5 6 96 54% 4% 52— 1107 113 : 
150,000 Do. do. % Deb. Stock Red. Stock i m a 110 —118 11 . 
70,595 | City of London Electric Lighting, Ord. 40.0011 10,595 : 10 4% 0 9$ 5 96 94— 104 134 14 : 
0,000 Do. % Cum. Pref., 1 to 40,000 10 6% | 6% I 13 — 14 121—199 ; 
400,0007 Do. 5 e Deb. Stock, Scrip. (iss. at 115) all paid . s v "i Er 124 —129 10 E . 
800,000 Do. 44% 2nd Deb. Btock, Prov. Certs., all paid 100 » 2s D 101 —107 — d . 
40,000 County of London & Brush Prov. Electric Lighting, Ord. 1— 40,000. . 10 4% 4% 4% 84— ; 12 a TE . 
20,000 Do. do. do. 6 % Pref., 40,001 60.000. 10 | 6% | 6% 12 — Y 115 113 maj e 
400.0001 Do. do. 44%, Deb. Stock, Prov. Certs. (all paid) Red T ake ig * 109 —3112 . = 6 65 'é à 
99000 ee $ Electric Corporation, Ord. Shares » 5 6% 7 96 T% 6 ox 61— d 6 í 
; 0. do. 6% Cum. Pref. .. T ; 4s "m = E ee 
140,000 Do. do. 44% lst Mort. Deb. Stock 100 ; - s. 107 —110 107 Nn p^ 1084 
21,000 | Kensington and Knightsbridge Electric, Ord... 5 11 12 % |101% 10 — 11 10 = s 
90,000 Do. do do. 4 , Debenture Stock Stock " z Em 101 —104 101 — M l - 
110,000 ondon Electric Supply a Limited, Ord. .. 3 Ps dE 11— 51 13— 51 5 r 
49,840 Do. do. do. 6% Pref. . 5 2 js $— 5 I= 9 
250, 0000 Do. do. do. 4 % lst Mort. Deb. Stock Red | Stock ox AP 95 — 98 xd 96 — 98 i : 
100.000 Metropolitan. Electric Supply, 1 to 100, 000 . 10 5% 6% 64% 154— 164 14 — 15 91 48 
220, 0007 Do. do. 44% 1st Mort. Deb. Stock is " ie 109 —114 109 —114 z 
250.0001 D. do. 34°, Mort. Deb. Stock Red Stock te 99 —102 99 —102 MEE 
10,852 | Notting Hill Electric Lighting REX re icd 10 1 7?5 | 6 143— 1 143— 1 ind e cx 
40.000 | St. James’ and Pall Mall Electric Light, Ord, | 5 | 144% |144% | 4% 16 — 10 ned RN E 
20,000 Do. do. do. 7 % Pref. 90,081 to 40,030 5 | TY 7 96 % 1— 9: ore 
150,0001 do 3% Deb. Stock Red | 100 ; pi 93 —101 98 —101 je 
12,000 amithfield Markets Electi Supply, Ord. 5 1j— 24 1 — 23 uie 
50,0001 Do. 4%, Deb. 100 80 — 90 80 — 90 " 
65.000 | South London Ele eid Supply, Ord. 5 3 — 3 — as 
30,000 | Urban Electric Supply, Ord.. £4 pd. 5 i : m 4 35— 4 
30.000 Do. do. 5% Cum. Pref., £4 pd. . 5 T y f 41 3 4 Ap. c 
110.000 | Westminster Electric Supply, Ord. 5 13 * 103% | 103% 1] — 12 11 — 12 ilya 
29,141 Do. do 5 J, Cum. . Pref, 5 | 6 — 62 6 — 64 | 


* SU to Founders $ Shares. 


t Unless otherwise T al shares are fully paid. 


MARKET QUOTATIONS, Monday, December 22nd. 


CHFMICALS, &c. Last week. This week. Inc. or Dec. METALS, &c. (continued). | Last week.| This week. Inc. or Dec. 
a Acid, LM per ewt. 57 . SBP : ; | g Copper Sheet per ton | £65 | £65 já 
a , Nitric. , per ewt. 22/0 22/- t : 9 „ Rod. iA X per ton £65 £65 As 
a „ Oxalic. per cwt. 32;- | 327%. $ e » (Electrolytic) Bars per ton | £55 £55 b 
Qa „, Sulphuric per ewt, | 5/6 | 5/6 e " a Sheets per ton ! £73 £73 i 
a Ammoniae, Sal . per ewt, i 42}. | 42/- 8 | e i 75 Rod .. per ton 461 461 s 
a Ammonia, Muriate (erystal) per ton £310 . £33 10 e 1 ^ H.C. Wire per lb. 7d. 7d. m 
a A per ton 430 N £30 ! f Ebonite Rod are .. per lb. 8j- 8/- : 
a Blenching powder per ton £4 10 £1 10 5s ia Sheet per Ib. 5/- 5]- . 
a Bisulphide of Car bon per ton £15 £15 x n German Silver Wire per lb. 1/43 | 14$ | 
a Borax. per ton £13 413 tue h Gutta-percha fine. ix per lb. 8/- 8j- zs 
a Benzole (90 0 per gal. 7j- | 7j- ' h India-rubber, Para fine .. per Ib. 3/44 to 83/74 8/44 to 3/7} Vs 
ag, 15000095) per gal. 5,6 5/6 i Iron, Charcoal Shects per ton £18 £18 n 
a Copper Sulphate per ton £1710 41710 i „ Pig (Cleveland warrants) _ per ton ` 47,6 | 47,6 ‘ 
a Lead, Nitrate per ton £24 £94 i „ Forgings, according tosize per ton From £11 From 411 ; 
a „ White Sugar per ton £31 | £31 io, Scrap, heavy .. per ton 47/6 to 50% 47/6 to 50/- A 
a T e per ton 427 10 42710 i | $ , Wire, galvanised No. 8 per ton 515 n ; i 15 FA 
a Methylated Spirit . . per gal, 2:6 | 2.6 is : 410 15 to 411 to 
a Naphtha, Solvent (90% at 160° ay D gal. 5/6 5:6 ea g Lead, Pugtisn Ingot per ton £10 16 3 £1126; dec, 
a Potash, Bichromate, in casks .. per l.. 31, i 3d. ach 9 " Sheet per ton £13 4 3 l 
a ji Caustie (75,805). . per ton 424 ' £24 | i m Manganin Wire No. 28 . per lb. 87. 8j- 
a " Bisulphate per ten 435 435 9 Mercury : per bot. £815 48 15 i 
a Shellac per ewt. 130.- 130;- | d Mica (in original cases) small . per lb. 3d. to 9d. | 3d. to 9d. 
a Sulphate of Magnesia per ton £4 10 £110 ' . x n - medium per lb. 1/9t02,9 1/9 to 2/9 
a Sulphur, Sublimed Flowers per ton 46 5 465 . | d » large .. per lb. 3;3 to 7/8 3/3 to 7/8 
a - Recovered perton , £5 10 £5 10 ! p Phosphor Bronze, plain castings per Ib. 114d. to 1/2 | 114d. to 142 
a Lump à per ton £5 £5 p is rolled bars & rods per lb. )/- tc 1/8 1/-to 1/8 | 
a Soda. Caustic (white 70 9 o) per ton £10 15 ' £1015 P i DEEE per lb. | From 1/2 From 1/2 
a „ Crystals 7 per ton £3 £3 Se | 0 Platinum, , : per oz. ' £4 | £4 
a „ Bichromate, casks.. per Ib, 23d. | 23d. , s$ | p Silicium Bronze Wire per lb. 9d. to 1/- | 9d. to lj e 
| | | 4 Stee , Magnet, acc'd'g todesc' p’ n per ton £58 | £58 «s 
METALS, &c. | e XN QM „ in bars From £15 ! to £40 
| ' Tin. Block ton | £118 | £118 | 
P Aluminium Ingots, in ton lots . per ton 148 £148 gH ROE: us per ton ! to £119 to £119 | 
11 Wire, in ton lots per ton £224 | £224 gis ' g „ Foil! . per lb. 1/6 1/6 
5 Sheet, in ton lots .. per ton 4191 4191 m n „ Wire, Nos. 1 to 16 . per lb. 1/64 1/64 | 
p Babbitt’ s metal ingots . per ton ' £40 to £130, £40 to £180 ! p White Anti-friction Metals— ` 
€ Brass (rolled metal 2" my basis per 1b. 4d “White Ant” brand .. per ton £36 to £60 | £86 to £60 
€ „ Tube (brazed) : per lb. Eid. gid. J Yarns, 2,108 Grey Cotton, on sp ‘Is per lb. 7d. 7d. | 
8 » (Solid drawn). per lb. 62d. 62d. j „ 6 lea. Flax. e per 1b. 53d. 53d. 
€ „ Wire, basis.. perlb. . 63d. | 64d. ' J „ 3 ply 10 lbs. Russian per Ib.  4jsd 418d. 
c Copper Tubes (brazed) per lb. | id. | Rid. „ 10 lbs. Russian, single .. per lb. | sid. 44d, 
c „ (solid drawn) per Ib. 9i. 9d. „ 100 ms. Jute rove per ton £1111 £11 11 | 
g Copper Bars (best selected per ton £65 | £65 ^ kZinc,Sh't(VieilleMontagme bnd. ) per ton | £23 | £23 


I 


a Messrs. G. Boor & Co. 

b ‘The British Aluminium Co. , Ltd. 
: Messrs. Thos. Bolton & Sons. 4 Ltd h Mexsrs. Edward Till & Co. n Messrs. P. Ormiston & Sons. 
d Messrs. F. Wiggins & Sons, i Messrs. Bolling & Lowe. o Messrs. Johnson, Matthey & Co., Ltd. 
e Messrs. l Smith & Co. i je Messrs, Walter H. Hindley & Co., Eu | p The E Bronze Company Ltd. 


S India- Rubber, G.P. ind Teleg. Works 


Quotations f Messrs, James & Shakspeare. Co., Ltd 


k Meis: Morris Ashby, Limited. 
supplied by 


Quotations m Messrs. W. T. Glover & Co., Ltd. 


: Quotations 
supplied by 


supplied by 


l TRAFFIC RECEIPTS. 


“Receipts tor Miles 8 . pO 


Receipts for Miles 
Week the week. Total to date. open. Week the week. Total to date. eem. 
Compr ny. ending ELTE D 3 Company. ndine 5 5 TEMP Pues 
m'nt Inc. or Am'nt Inc. or This, Last 8 Am'nt Inc. or Am'nt ine, or This Last 
deo.“ dec.“ year. year. 2. i nt. dec.“ dec.“ year. year. 
E | £ 2 E Piles 
Blackburn Corp. Trys. . | Dec. 12 599 — 18 80, 748 | + 3 920 | Ki H © B.E.T. Co. (continued) | £ £ | 
Blackpool and Fleetwood » 13 112 | 7, 20,483 | — M6 8 Southport Dec. 12 186 | + tO 12,712 | + 4,662 
Bristol Trys. & Car. Co. „ 19) 4,348 | +489 | — 2 South Staffordshire... » 12 5 —189 7, =i 
British Elec. Trac, Co. :— 2 Swansea „ ete a 399 | + 2 258,413 + 1,520 
Barnsley... y.. , 12 116 — | 801 = — — Eat Taunton. O uM 85 — 18| 3160 — 861 14 — 
Devonport 12, 834 | — 28! 21,01) + 1176! 5 5 88 Tynemouth ` » 12 184 | + 81 14, 465 + 2,046 83 
Dudley—Stourbridge. . » 12 637 4 7 87,312 | + 4,610 | 1 195 27 Weston. -Buper - - Mare.. » 10 2l — 5,584 — = 
Gateshead 12 794 i +184 | 87,930 | + 7,613 | 1 2 U Wolverhampton Dist.| „ 2 287 | +193 | 11,048 + 7,191 | 103 | 2% 
Gravesend- Northficet| ,, 12 18, — | 383| — — 2 Central London Railway „, 13| 7,329 | +471 160,330 412,225 6 | 6 
Greenock—Pt.Gla-gow; ,, 12 409 + 45 24.702 413,890 |. 7 1h FF City and 8. London eA » 21) 8,99 4.57 | 77,364 722,289 61 
Hartlepool , v „ 12 096 ; + 86 | 12,146 | + 1,247 4$ Doncaster Corp. Trys. . — | — — — — = 
Kidderminster .. IMS EU 87 | — 5| 6%3/4+ 614 4 Dover Corporation „ 13 149 — 19 10,813 7 17 8 | 8 
Merthyr . = | » 12 11 — 30 | 9787|— 1,771) B | 8 4 Dublin United Trys. ..| ,, 12 3,912 | — 64 113,936 + 2.857 46 46 
Middleton. . . »„ 12 202 | = 10,803 a 84 — g East Ham Tramways ..| „, 13 ill | +156 | 12,508 | + 9, 6 cot 
Oldham Ashion „ „p d 165 ' + 19 | 26,366} + 1.576 8 8 © Glasgow Corp. Trys. .. „ 13 11.516 1,826 844,861 | — 6,026 62 
Poolo ... .. „„ 12 162 4 5 12,701 4 11 © Liverpool Overhead Ry. „ 14 I:: + 33 81157; — 582 61 bg 
Potteries ee 5| 5 12 1450 | + 80} 74,79 | + 4,910 *  Newossue Corp. Tr „% 13 2,919 — — ‘— |% |] >~ 
Rothesay.. .. — » 12 | 30 + 7) #%1917)+ 621 —| — Sunderland Corp. Try. » 11 962 | — 87 — — 171 17% 


— — 9 


| 


Vol. 51. No. 1,309, Dnomusrr 26, 1902.) THE ELECTRICAL REVIEW. 


IMPERIAL TELEGRAPHIC COMMU- 
NICATION.* 


By CHARLLS LRI HT, F. R. S. E. 
(Concluded from page 1049.) 


APPENDIX.—BTAaTISTICS, TECHNICAL Data, &o. ~ 


Total Length and Capital Value of Cables $0 far Laid.—The total 
length of telegraph cable laid at the bottom of the sea down to the 
present time is over 200,000 nautical miles, representing about 
50 millions sterling. These last figures are the actual capital 
originally invested in the various cable companies. The present 
market value of their united capital greatly exceeds that figure, 
the shares of the “ Eastern” Co., for instance (which own by far 
the largest individual cible system), being worth 50 per cent. more 
than their original value. 

Subsidies.—The following are some of the more important 
subsidies paid by the Governments concerned :— 

In 1869 the Weat India and Panama Telegraph Co. had certain 
subsidies for interinsular cables from Enylish and French Colonies 
in the West Indies for 10 or 12 years. 

Some years later subsidies amounting to £32,400 per annum for 
20 years were obtained from the Australian Government by the 
Eastern Extension Telegraph Co. for telegraphic communication 
with Australia.t A little later a sum of £4,000 was voted for a 
cable from Australia to Tasmania. 

In 1879 the Eastern and South African Telegraph Co. was so b- 
sidised by Government to the extent of £55,000 per annum for 20 
y:ars for the cables on the east coast of Atrica from Aden to the 
Cape, i.e., £35,000 from Great Britain, £15,000 from Cape of Good 
Hope, and £5,000 from Natal—about sufficient to pay for the cable, 
in fact. It may be remarked tbat the cable was very urgently 
net ded at that time. 

In 1885, the African Direct Telegraph Co. (of the Eastern“ 
group) laid cables down the West Coast of Africa to the Cape, sub- 
sidised anpual!y for 10 years by £19,000 from Great Britain and 
£6,000 from Germany. In the same year the West African Tele- 
graph Co. (now absorbed with the ‘ Eastern" group) obtained 
£32,000 from Portugaland £12,000 from France for cables estab- 
lishing communication with these countries’ colonies on the said 
coast. These were annual subsidies for 23 years 

A few years later (1893) the Eastern and South African” Co. 
laid a cable f-om Zauzibar to Mauritius, vid Seychelles, subsidised 
by the Home Government to the value of £78,000 per annum for 
20 years. 

In 1889 it was agreed by the Home Government to pay £8 5(0 
a year for 20 years to the Halifax — Bermuda Cable Co. for able 
between tho-e points. 

In 1896 the Direct West India Cable Co. entered into an 
agreemebt with the Home Government for £8,000 a year for 20 
years in respect to a cable between Bermuda and Jamaica. 

Cable Construction and Shipping Output of Great Britain.—About 
100 N.M per day. 

Cost of Construction.—The cost uf a submarine telegraph cable 
may nowadays be roughly estimated at £150 per nautical mile, but 
this figure varies a good deal with the working speed aimed at, 
as well as on the length of section and other considerations. 

Speed of Cable-Laying.—About 7 knots, but up to 10 sometimes. 

Slack.—5 to 15 per cent.—average, 10 per cent. 

Cost of Laying.—The cost of its submersion may generally be 
roughly estimated at about balf as much again as the cost of con- 
struction. 

Life of a Cable.—This can be almost anything from 5 to, say, 25 or 
even 30 years, Z. e, before it gets into such a poor state that it becomes 
cheaper to lay a new line than to risk the chance of protracted, and 
possibly unsuccessful, attempts at repair. Nowadays, when the 
type is carefully selected subsequent to a complete survey —assuming 
that the cable is of good manufacture and carefully laid—there is 
no reason that it should not last the longer period named, provided 
that the bottom be o^ze, aid that there is a complete absence of 
casual sources of detrimeut, such as earthquakes, ships’ auchors, 
rocks, coral, sharks, saw and sword-fish, teredoes, vegetation, plant 
life, obnoxious minerals, or submarine springs—all found in shallow 
rather than in deep water. 

Two inches of good substantial mud or ooze, which may, as & 
rule, be found in deep water, are the best possible preservatives 
fcr a cable; and “the deeper the water, the better the bottom, the 
safer the cable," may safely be tsken as an axiom. 

Probably the record case of freedom from repairs, is the“ Brazilian 
Submarine Co.'s St. Vincent Pernambuco cable, which lasted nine 
years after being laid before any sort of fault showed itself even in 
the shallow water approaches 


* An address given befire the London Chamber of Commerce on 
Thursday, December 4th, 1902. 

f This sum was first paid in 1897 in order that the “ Eastern 
Extension " Co. should duplicate the Penang-Australia cable, which 
had been frequently interrupted since it was first laid in 1870. 

t On theother hand, by successive renewals from time to time, as 
necessity arises, a cable migbt, perhaps, in some instances, be kept 
going almost indefiritely, thereby eaving a heavy expenditure all at 
once. 

§ Now the Western Telegraph Cu. 
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Cost of Maintenance; Duration and Cost of Repairs.— The main- 
terance of a cable is uaually put down at something between 
£6 and £8 per N.M. per annum. There is, however, a great 
element of luck attached to this—to wit, the £95,000 entai:ed 
in repairing the 1874 Atlantic, occupying over a year. Luck, here, 
is almost entirely a question of weather and the condition of the 
cable near the seat of repairs. To give another example more 
directly dependent on the weather: the Aden-Bombay section was 
on^e broken in 1,900 fathoms for 251 daya. For 148 days opera- 
tions bad to be entirely laid aside owing toa monsoon. Ultimately 
176 miles of cable were required to effect the repair. 

Value as an Investment.—Although—at first sight, at any rate— 
& somewhat risky property, deep-sea telegraphs have generally 
proved a very remunerative source of revenne. Depreciation, how- 
ever, forms an important factor in the accounts of a cable-owning 
company. A large renewal fund is thereby rendered essential 
especially as the first cable Jaid between two given points is never 
regarded in these days as sufficient for its owners to rely upon solely 
and permanently, either in their own interests or in those of the 
telegraphing public. 

Thus the necessary sinews of war are considerable. Nevertheless, 
investors in cable sto^k obtain a good return for their money in 
the long run; and examp!es are not wanting of very quick and 
profitable returns. For instance, the original Malta-Alexandria 
cable earned as much as £3,000 in a single week soon after it was 
laid, or at the rate of £117 per N.M. perannum. Again, between 
1864 and 1869, the Persian Gulf Cable was earning at the ra'e of 
£100,000 per annum. | 

Number of Cablegrams Conveyed per Annum.—In land telegraphy, 
the number of messages conveyed through the British Postal 
Telegraphs is at the rate of 1f messages per head of the population 
per annum. Nothirg like this rate can be found in the case of 
cablegrams. Roughly speaking, about six million messages pass 
over the entire network of the world’s cables in the course ofa 
year, which is equivalent to about 15,000 for each day «f 24 hours. 
Since the first lines were laid, tue number of messages bave increased 
out of all proportion to the increased mileage of cable provided to 
convey them. Indeed, but for the code system, the existing cables 
or working staff could not possible cope with the traffic as it is at 
present. About 90 per cent. of the messages sent over cables ara in 
cipher or other code language. ? 

Kate of Cublegram Transits,—The average time occupied in tke 
transit of vablegrams has been enormously reduced for public 
traffic. Where formerly it took an average of 5 or 10 hours to 
transmit a message between certain given points, from 30 to 60 
minutes now suffice for extreme points, and between many stations 
the time is as low as from three to five n-inutes. The companies 
should receive all credit for these ad vances. 

Working Speed of Cables.—Siuce th» application of automatic 
(machine) transmission to submar necables within recent years, the 
speed is, practical'y speaking. only limited by the type of con- 
ductor and insulator adopted, ? ^, by considerations of initial cost. 
The last three Atlautic cables } ave sufticiently large conductors aud 
insulators to enable automatic working up to nearly 50 words a 
minute (simplex). The apeed of cables worked mauually, provided the 
core (conductor aud insulator) is of sufficient dimensions for the length, 
is only limited by the speed at which the clerk can work the traus- 
mitting key, say, 25 to 30 words a minute (simplex). The working 
speed of any cable is dependent (inversely) on the product of the 
conductor resistance and the electrostatic inductive capacity of the 
cable and varies, inversely, with the square of the length. e, if a 
cable of given type is doubled in length the working speed becomes 
a fourth of what it was with the original length. 

Practically all cables, altogetber apart from duplications, are 
duplexed rowadays. The result of this is to very nearly double 
the earning power of the cable by enabling messages to be seut in 
both directions at the same time without hardly reducing the 
effective speed in either. 

India-rubber as an Insul utor. — Lest the scarcity of gutta-percha 
should be seriously considered, attention may be called to the fact 
that a very considerable length some where about 2,500 N.M.—of 
cable insulated with vulcanised india-rubber has been worked 
through for year, and is doing goo' service. India-rubber is 
gaperior to gutta-percha for tropiral waters, infested with teredoes, 
or sword and saw fishes, such as abound in moderate depths. 

Greatest known d-pth at the ser bottom, 4, 656 fathoms (off the Kuril 
Isles).* 

Minimum temperature at sea bottom = 34° F. 

Greatest depth at which a cable has been laid = 3, 200 fathoms, 
Pacific cable (Vancouver—Fanning section); also 3,113 fathoms 
Bermuda —Turk's Island cable. 

Greatest depth at which a cable has been repaired = about 2,700 
fathoms, between Lisbon and Madeira. 

N.B.—1,0. 0 fathoms = one nautical mile = 6,087 ft. 

Longest lenyth of any cable section laid = 3,458 N.M. 
Vancouver—Fanniog _ I-land  (all-Pritish Pacific line); and 
3,174 N. M., Brest—Cape Cod cable. 

rreatest length of any cable worked = 3,00 N.M. 

In 1566 an experiment was wale fer working through the second 
and third Atlantic cables looped together. The battery consisted 
of a few drops of pure sulphuric acid in a silver thimble with a 
fragment of zinc weighing a grain and a half. The instrument used 
was the Thomson mirror galvauometer, the signals obtained being 
excellent. 4,733 N M. of cable have, it is b:lieved, been worked 
through, for erperimental purposes, more recently. 

Tariff —AÀ curious example of the variability of rates to spots 
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* Slightly greater depths have becn spoken of, but in these cascs 
the suundiugs have been unreliable. 
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2 equi. distant is provided in the instance of Shanghai or Hong 
ong and Vladivostock; a telegram to both the former costs 5s. 6d. 
a word, whereas to the latter it may be sent for 18. 3d. a word.“ 
Another instance, recently called attention to by Sir Edward 
Bassoon France can send a message to her West African Colony, 
Benegal (St. Louis), for 18. 3d., and to Cutanu for 1s. 74d. a word, 
while we have to pay 6s. 3d. a word to Accra, 7s. 1d. to Lagos, 
and similar tariffs to other British possessions on the Gold Coast.f 
Yet another case of cheap telegraphy, enjoyed by Frenchmen bas 
sometimes been referred to: that of Tunis or Algeria at id., as 
compared with our rate to Egypt at 1s. 9d., but the cables to Algiers 
and Tunis are really French Government cables. We have also the 
Atlantic cable tariffs, which—under the existing state of affairs of 
15 cables, and at any rate one company opposing a joint purse—are 
now fixed uniformly since 1888 ac a 1s. per word, instead of a 
minimum £20 for 20 words as at first when a monopoly existed.{ 
The Atlantic rates were lowered to 6d. for 18 months on trial; 
they were afterwards raised back to 18. 


Discussion. 


Mr. J. Innes Rocers said there was one point in Mr. Bright's 
very able address which struck him very mucb, and that was that 
he dealt with cable telegraphs as if they were specially intended 
for purposes of war. Now he (Mr. Rogers) recollected the starting 
of ocean telegraphy, which was then considered to be something 
like the inauguration of an era of peace. Tbat, however, had not 
come to pass, as they all knew, but he thought the first telegram 
sent by the Atlantic cable was from our late great Queen to Presi- 
dent Buchanan, of the United States, and consisted of the words: 
Peace and good-will to men." They had heard a great deal from 
Mr. Bright of the strategic question connected with submarine 
telegraphy, and it would not be doubted that it was one of the 
most important subjecta the Government should consider, if they 
had, as he feared they had not, proper Intelligence officers attached 
to the Army and Navy. With regard to the advantages of cable 
telegraphy in time of peace, the enormous saving uf stocks of goods 
which the cable enabled them to effect was very remarkable. For 
instance, there bad been a great many complaints of late years of 
the want of prosperity of the docks of London. That was largely 
due to the existence of ocean telegrapbs. The producers of goods 
no longer sent them on consignment to large centres like London, 
but kept them in the place of production until they were wanted, 
and then sent them to the competing country which paid the best 
prices for the goods, That effected an enormous saving in capital. 
Mr. Rogers gave other instances of the enormous advantages con- 
ferred upon commerce by ocean telegraphy, and concluded by ex- 
pressing the hope that the Government would not lose sight of the 
important strategic aspect of the question. i 

Capt. ANTHONY 8. THOMSON, C.B., remarked that all would agree 
that the Pacific cable must, sooner or later, be duplicated by one or 
other of the methods suggested by the lecturer. With reference to 
the question as to the acquisition by the Government of this country 
of the control of the cables, that would only apply, he said, to those 
which were all-British, as it would not do for the British Govern- 
ment to have control or acquire cables that touched on foreign soil. 
He endorsed all the lecturer bad said as to the admirable manner in 
which the Pacific cable had been laid by the contractors. 

Sir H. C. Mancr, C.I E., gathered from the address that had been 
read that the best thing they could do was to lay as many cables as 
they cculd, so that it would be bardly worth while fora foreign 
power to attempt to cut them in time of war. It was not so easy as 
people thought to cut a cable, even when the position was exactly 
known, aud in deep water he did 1 ot consider any foreign power 
would find it in time to escape some of our cruisers, As to wireless 
telegraphy, he was of opinion that it could never be considered as a 
rival to submarine cables of any length. Wireless telegraphy had 
come to stay, and had a very useful sphere of action in outlyirg 
places and in communication between ships, although the latter 
could not be relied on in time of war, owing to the ease with which 
it could be interrupted by another vessel. 

Mr. CRABLERSA BRIGEHT, F.R.S E., quite agreed with Mr. Rogers 
in bis remarks regarding the peaceful effects of submarine telegraphy 
indeed, he had drawn attention to that ides in his address—and 
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* The explanation of this former tariff rests, no doubt, in the fact 
that the Great Northern Telegraph Co. holds a monopoly for tele- 
graphic communication from Vladivostock to Shanghai and Hong 
Kong; and the explanation of the latter tariff is, no doubt, due to 
the Ruseian Government only having granted landing rights at 
Vladivostock on the company undertaking not to exceed that tariff 
for the public. 

f Tbe explanation of the former low tariff is, no doubt, partly 
due to the messages going overland from Senegal, besides which the 
line is said not to pay; and tbe explanation of the high tariff to 
Accra, Lagos, &c., is, no doubt, mainly on the basis of poor 
prospects of traffic. Mr. Henniker Heaton, M.P., states that he has 
a friend who, in order to avoid the high rates between Lagos and 
London, sends his cablegrams vid Senegal and Paris. 

t The existing Atlantic cables represent a capital of about 
£20,000,000. A knowledge of the profits derived from each system 
is not readily to be arrived at, but from a comparison of the traffic 
receipts or “ Money Returns” of the oldest Atlantic Co. at different 
periods, it may be said that the “takings” are, roughly speaking, 
very much the same as they were 25 years ago, i.c., about £200,000 
per apuum. This is explainable by the fact that, although the 
number of messages now passing is much greater, the reduction of 
the rate under the influence of. competition just about cancels the 
advantage so far as the receipts are concerned. 


: Thomson’s remarks. 


there was no doubt that many a misunderstanding betw 
ments have been avoided which would have ended 5 
this rapid means of communication. Still, it would not do to shut 
our eyes to the possibilities of war at any moment, and 
in his (Mr. Bright's) opinion it was essential for the Admiralty 
to be ‘in constant and immediate private wire communica- 
tion with the Fleet of each naval station, besides the Home 
and Colonial Governments being in similar tonch with one 
another. Mr. Bright wished to express agreement with Captain 
In his (Mr. Bright’s) opinion, however 
the absorption by the State of any existing cables was open 
to some of the same objections as municipal trading. He 
was glad to find that Sir Henry Mance took the same view 
that he did regarding wireless telegraphy amongst other things, 
His (Mr. Bright’s) views on this subject were fully expressed in 
the course of an article on The Possibilities of Wireless Tele- 
graphy” in the September number of the Monthly Review, and 
recent revelations in the way of “ eavesdropping” from wireless” 
circuits lent complete force to his statements and arguments. 


INSTITUTION OF ELECTRICAL ENGINEERS, 


SOME LIMITS IN HEAVY ELECTRICAL ENGINEERING. 


Abstract of inaugural Address by the President, James 
SWINBURNE, delivered December 4th, 1902. 


(Concluded from page, 1043.) 


The Incandescent Lamp.—This simple hot carbon wire in a bulb 
involves the most extraordinary physical complexities A good 
account of wbat is known— especially since he took the subject in 
hand—has been written by Dr. Fleming,’ and the scientific manu- 
facture of this interesting article has been fully described by Mr. 
Ram.t Tbe incandescent lamp is a simple hot body radiator, and 
the limit of efficiency depends chiefly on the temperature of the 
carbon. As we are limited by the size of mains, we can only use 
pressures of 100 volts or 200 volts, and this limits us to carbon, or 
something of still higber specific resistance. The high pressure is 
pad for the lamp in every way. The carbon has to be longer and 
thinner, and therefore weaker, wbile the great pressure between the 
ends of the carbons gives rise to invisible discharges across the hot 
interior. The high pressure thus means that the surface of the 
carbon 18 worn away quicker, and that the carbon is thinner and 
less able to stand it. Inherently a high-pressure lamp is worse than 
a low, but the convenience as to distribution outweighs this dis. 
advantage. The limit of efficiency of incandescent lamps is chiefly 
due to the variations of supply pressure. Carbon is beginning to 
sotten at ordinary lamp temperatures, and the upper limit is soon 
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Fic 4.—PRESGSSURE- CURRENT CURVES FOR IRON WIRE AT 
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reached, so that, although a lamp may give a third or even half a 
candle per watt when ran steadily, it has to be rated at a quarter 
to make it safe under ordinary conditions. The eensitiveness of the 
carbon lamp to pressure in its turn limits the practical variation ol 
pew of supply, and thus costs us very heavily in maine. If we 

ad incandescent lamps which did not mind 20 per cent. pressure 
variation, we would have saved millions in mains iu this country 
alone. Recently the demand for “ ballast " for the Nernst lamp bss 
led to the introduction, for that purpose, of little bulbs contair 
ing fine iron wire heated to the critical point. This “ ballast” 
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may be used in series with the incandescent lamp. Fig. 4 gives 
some curves taken by Mr. M. Solomon, who has been working at this 
subject. Tt will be seen that a small resistance will allow a lamp to be 
run nearly at its maximum aafe efficiency in spite of pressure varia- 
tions, while a larger resistance will enable lamps to be run off tram- 
way and other varying pressure circuits with good overall efficiency. 
Other materials have been proposed instead of carbon. Metals 
have the great fault of low specific resistance. Even osmium seems 
unlikely for 200 volts. I have worked a good deal at this problem, 
but unsuccessfully so far. Most of the metals generally called 
infusible are not nearly refractory enough. To oust the carbon 
lamp a great advance in temperature is necessary. I have found a 
metal that seems refractory enough, but it has too low resistance, 
and there are very serious difficulties in making wires of it. It 
would seem that black oxides ought to make good filaments. Most 
of these substances melt easily. They conduct when first made, and 
go on conducting when hot. But, if then allowed to cool, it will be 
found that they have undergone a change and no longer conduct. 
The black or brown oxide of vanadium is a good example of this. 
The idea of making lamps of carbides has become very fashion- 
able lately. People have put oxides into carbon for the last 20 
years. The old idea is to get hold of an oxide that radiates more 


light at a given temperature than it ought to, which is itself a 


fallacy,* while the idea of oxide in contact with carbon is chemically 
absurd. There is no oxide irreducible by hot carbon. There are 
immense difficulties in making carbide lamps. I have made low- 
resistance carbide lamps which stood high temperatures, but that is 
a very small step on the way. Mr. W. H. Story has gone on with 
this, beginning where I left off. After two years' solid work he 
has made no carbide lamps, but I believe he will eventually. To 
make a fine filament of an infusible material, which can be made 
only at electric furnace temperatures, and which is generally 
decomposed by moist air, is not an easy task. It is easy to think 
you have made a carbide lamp by incorporating an oxide in the 
filament material, but the resulting filament is generally mostly, if 
not wholly, carbon. What happens to the metal under the circum- 
stances is rather a mystery. There is, however, a chance of 
enlarging our limits in incandescent lamps of the ordinary kind, 
but it seems strange that the melting points of all known materials 
should suddenly reach a higher limit. Whatever the inter-mole- 
cular forces may be that bind the particles to make solids, the 
vibration forces due to temperature seem to overcome the greatest 
at about 3,000* A. 

Instead of an ordinary conductor, Nernst uses an electrolyte 
which stands a higher temperature. The efficiency of the Nernst 
lamp is about 0°6 candle per watt. It might be said that as a 
vacuum tube and a Nernst glower both conduct electrolytically, both 
being transparent, the Nernst may work by direct conversion of 
electrical power into radiation; but it does not work in this way, at 
least not mainly. The Nernst lamp, however, gets us nearer our 
limits both by high temperature and bigh pressure, so that it pushes 
out the limits of constant pressure distribution. One difficulty in 
the electrolytic lamp is to get the material to conduct at a low 
enough temperature, and to stand a high temperature too. The 
Nernst lamp is essentially sirconia, which standsa high temperature. 
A little basic oxide of the yttria group is added, and there is pro- 
bably formed a portion of zirconate of these metals, which is fusible 
enough to conduct at a lower temperature. This subject needs 
elucidation, as the zirconates are probably like the silicates, 
forming along series. Moreover, zirconia and yttria in the pro- 
portions for simple zirconate form a very infusible material. The 
whole subject is very obscure. We cannot say we have got any- 
where near our limits of high temperature efficiency of running, 
low temperature in starting, or high pressure in the electrolytic lamp. 

Electric Heating.—To convert heat into other energy witha very 
small efficiency and to send it out by expensive cables and then to 
degrade the energy down to heat again is obviously much dearer 
than burning coal or gas direct. Butin many domestic cases the 
convenience is so great that the limit is not so low as might be 
thought, and electric heating for cooking and other domestic uses 
may develop considerably. By farthe most important use of elec- 
tric heating is the furnace. Here the temperature available is only 
limited by the volatilisation of the electrodes, and this enables us 
to get temperatures otherwise unavailable, so that we can get 
chemical actions which are impossible at lower temperatures, It 
is impossible to say what our limite are in the electric furnace. 

Railways.—It is almost absurd to begin to consider the limits of 
the use of electrical transmission on railways at this date. Tubes 
are multiplying rapidly, and railways are putting down electri¢ 
transmission on suburban lines in Europe and the States. For short 
lines the ordinary tramway system is used, and many schemes have 
been proposed. But a variable speed-gear would solve the difficulty 


* Efficiency and Temperalure.— It is necessary to point out that the 
view that the efficiency of a radiating body depends on tempera- 
ture only, and not on the surface, is not generally held by scientific 
men. Some 18 years ago I believe I was a minority of one in holding 
that in an incandescent body, such as a lamp filament, the efficiency 
depends on the temperature only, and that the colour of light 
depends on the temperature only. Mr. Ram, in his book on the 
" Incandescent Lamp,” holds this view, but he is an old aesistant of 
mine in lamp making, and we are still a small minority of two or 
more. My reason for holding this view was that it seemed to me 
that if a body witha special surface gave out light of a white or 
bluer colour, the phenomenon would be at variance with the second 
law of thermo-dynamics, and the surface would be doing the work 
of Maxwell's demon, not by letting through only the most rapid 
molecules, but letting through only the vibrations corresponding 
with them, which is much the same thing. | 


very much better than any of these schemes. We could then have 
simple alternating circuits with all the consequent ease of trans- 
mission and transformation, and the trains could go at suitable 
speeds with high efficiencies throughout. The Leonard is an elec- 
trical variable speed-gear, but it is expensive and not very efficient. 
A system of oil-pumps of variable stroke is also in uee to some extent 
for automobiles.* But machinery of that sort practically means 
that an electromotive must have not only a motor of, say, 1,000 kw. 
but what amounts to two sete of motion work. A recently 
developed scheme is the use of low-frequency alternating currents 
we laminated series-wound motors. This plan is well worth serious 
gtudy. 

In electric tramways there is no limit in sight. 'The power can 
be sent over any distance desired, and there seems to be no limit 
to the people who want to travel on electric trams. The question 
of electrolysis is rather that of a limit to the duration of pipe com- 
panies property. It has recently Leen urged that frequent 
reversals of polarity of the system reduce the electrolysis very con- 
siderably. : | 

Electrolysis.— In electrolytic copper'refining, our limit is that of 
the copper wanted. Our electrolytic industries suffer mostly from 
the limits of intelligence of the investing public. It is assumed 
that we cannot do electrolysis in England because we have no water 
power. This is-only an excuse for inactivity. As already explained, 
we can do just as well without water power. A blast furnace is 
much more valuable than & waterfall of similar power, because it 
isnear coal and in an industrial district. Moreover, as already 
explained, the cost of electrical energy is a small portion of that of 
most electrolytic products. The output of electrolytic caustic is 
really rather limited by the demand for bleach. What is urgently 
wanted is some other way of storing and carrying chlorine. What 
are the limits in the way of electrolysing fused salt? Sodium 
vapour attacks all silicates. Sodium distils near the temperature of 
fused salt. If not volatilised it forms a conducting bridge from the 
cathode. It attacks iron, though slowly. Hot chlorine attacks 
metals,even when dry, ard hot carbon cannot be exposed to the 
air. I could a tale unfold if I read out laboratory notes of sodium 
experiments on a fairly large scale. The difficulties are all inci- 
dental, though, and I have little doubt electrolytic sodium at a few 
pounds per ton will be in the market soon, and will affect pro- 
foundly many chemical and metallurgical industries. i 

In metallurgy, electrolytic solution processes are in use or on 
trial for tbe more valuable metals, such as copper and nickel. The 
reaction between chlorine and metallic sulphides at high tempera- 
tures brings the whole domain of sulphide ores under our sway. 
Thus a sulphide, say, galena, is treated with chlorine, which gives 
off the sulphur as sulphur, which is condensed and sold, making 
chloride of lead. The silver is extracted by stirring with a little 
lead, and the fused salt is then electrolysed, yielding pure de- 
silverised lead and chlorine. The process is thus self-contained, 
yielding sulphur, lead and silver. It is specially applicable to 
mixed refractory ores which are now nearly valueless and very 
plentiful, and contain much metal content, such as the mixed lead- 
zinc sulphides of America or Australia. These reactions have been 
proved on the large or ton scale, and there is no technical difficulty. 
Unfortunately, mine people are somewhat ignorant of electrical 
matters, and it is exceedingly difficult to get them to understand or 
appreciate a process like this, capable though it be of paying good 
dividends on very large capitals indeed. 

In all these metallurgical extractions we may roughly take the 
cost of energy as a farthing per kilowatt-hour for steam, and half 
that for gas. Allowing a rough average pressure per cell, we may 
take it that electric energy costs £100 per tonne- or ton-molecule 
by gas and £200 by steam. That would be £3 a ton for zinc, £1 for 
lead, £3 for copper and iron by steam, and half these figures by gas 
power. This means that the metallurgy of all the sulphides, except 
perhaps iron, is within our grasp. It may pay to make a pure iron, 
free from phosphorus, silicon, manganese, and carbon at something 
under £10 a ton from pyrites ores (which may also contain zinc, 
nickel, copper, &c.), and then add exactly the desired amount of 
other constituents or “physic” to produce with accuracy steels of 
special grades. 

But our limit in electrolysis in this country is almost entirely 
human inertia. Commercial and financial people do not under-: 
stand it, and fight shy of it. But our technical people are nearly as 
bad. The pure physicist, as a rule, takes no interest in electrolysis 
or physical chemistry, and thinks it belongs to the chemical class- 
room on the other side of the passage. The chemist thinks it is 
higher mathematics and will have none of it, the mathematician 
thinks it may be an exercise in differential equations; but they are 
all agreed that it is a sort of Continental fungus which flourishes 
with no roots, and that it is beneath the attention of ascientific man 
to know enough about it to give a reason for the broad statement 
that it is all nonsense. 

I have now tried to bring before you the various barriers which 
appear to bar our progress in various directions; it is for you to get 
over those you can, and to get round the rest. 


Variable Speed Gear.—A variable speed gear has been invented 
by Mr. Hall for use in automobiles; but his gear is also applicable 
to electromotives. It consists of two sets of oil pump engines of 
variable stroke mounted in a rotating frame. One set of oil pumps 
works on to a fixed axle, the other on to the driving axle, and the 
motor drives the frame round. If the frame goes at constant speed, 


— — 


* Hall’s oil-pump variable speed-gear seems a good solution of 
the problem if it can be adapted to heavy locomotive work. It 
varies speed gradually and continuously, and at full speed the 
efficiency is 1. See note at end. 
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the speed of the driving axle varies according to the strokes of the 
pumps. If they are equal, the engine goes at half speed. If the 
fixed axle pumps are at no stroke, and the moving axleat full stroke, 
the engine goes at full speed. The speed can thus be gradually 
varied from notbing up to full epeed, and at full speed the efficiency 
is 1. At half speed the pumps sre doing their maximum power. If 
their efficiency is 0'9 the total efficiency is 0 95, and so on. 

Mr. Hall purposes to nse two gears and four motors. The driving 


axles ars connected with the driving wheels by coupling rods. . 


The electromotive is articulated in the middle to turn corners better. 
This system allows the train to be run by high-pressure single-phase, 


Fic. 6. 


constant-specd motors. At starting, on say double torque, the cur- 
rent is practically zero, climbirg up to full current at half-speed. 
The change is then made from constant torque to constant power, 
and the train gradually gets up to full speed with its normal 
current. In ordinary running the speed would be about nine-tenths 
of the maximum, to allow & margin, so that the oil pumps would 
transmit 0°1 of the actual power, or about 0°08 of the maximum 
power. Taking the pumps’ efficiency to be 0'9 the loss is O 008, or 
under 1 per cent. at ordinary speeds. This system thus allows the 


electromotive to exert any starting torque the motion work isstrong 
enough to transmit, or the adhesion to utilise, while the motor only 
takes in enough power to run tbe mechanism round; and it allows 
the electromotive to run at any speed within designed limits, taking 
just the power needed ; all this being done on a single- phase alter- 
nating-current system of convenient frequency, with every facility 
for transmission over great distarces aud distribution, and energy 
return on stopping. The Hall electromotive is shown diagram- 
matically in fig. 6. 


The electric motor permits of another arrangement, however, in 


which the pumps do not rotate. The motor armature is on the driving 
axle, and the field magnets can revolve too. The field magnets work 
two stationary oil-pumps with variable stroke. The oil works two 
more oil-pumps which act on the driving axle, also with variable 
stroke. This mechanism has the same economical results a8 the Hall 
gear. It is shown in fig. 7. 


ELECTRIC RAILWAYS AND TRAMWAYS 
IN CUFROPE. 


ITnE Doom oF STORAGE BaTTPRIES.— ACCIDENTS IN PARIS.— 
'PRogRits IN BERLIN. 


(Ne cf the sentences contained in the admirable presidential 
address by Mr. J. Swinburne, our abstract of which is con- 
cluded above, was rather unfortunate in the light of the 
experience hitherto obtained with storage battery cars for 
tran way working, both in this and other countries. In re- 
Jenirg to accumulators, the President said that the secondary 
battery has for a long time been on the border of success for traction 
work, botn on tramways and on the road, and a further improve- 
ment in batteries may be expected to produce very great changes in 
j»portant branches of engineering." Whatever the future may 
bru forth remains to be seen, but the past is a record of dismal 
failure for the particular purpose of tramways, and one looks in vain 
jor any indication that the border line of success has been nearly 
y» b din this or any other ccuntry. It is not intended on the 
present occasion to discues tl e question of storage battery tramcars 
jn the United Kingdom, because there do not appear to be any such 
\ehtcies still in existence, and their unhappy history is only too 
well hucwn. Where then can one turn except to Germany, for facts 
of recent date which relate to the employment of accumulator cars 
cn «lunge scale for tramways? Yetin Germany this type of car, 
wh u vas generally condemned at the International Tramway Con- 
gross held in London a few months ago, is gradually being relegated 


to the scrap heap, and it is probable that not a single car will 
remain in existence by the end of next year. The last of the 
battery cars were removed from the streets of Berlin on the Lat inst 

swept away by Government order on the ground of being dangerous 
and inadequate ; the cars at Hagen, Westphalia, are on the poiat 
of disappearing from the tracks, if they bave not already done s0 
by order of the representative of the Government; the 260 cars at 
Hanover are also to vanish by a similar command ; and the battery 
cars at Carleruhe are likewise to be discontinued as soon as cir- 
cumstances will permit of conversion to the overhead trolley system. 
Let it not be imagined that the Government or its representatives 
have acted in an arbitrary manner towards the tramway companies 
concerned in the matter. Far from that being the cage, the companies 
have actually been compelled to appeal to the Government autho- 
rities in their endeavours to disburden themselves of a system which 
has proved to be not only financially disastrous to themselves and to 
some makera of batteries on the score of maintenance charges, but 
has constituted a serious danger to passengers, if not to pedestrians, 

It is somewhat astonishing, in view of the numerous accidents 
which have occarred, to find that outside of Berlin the local 
authorities have mauifested the most determined opposition to the 
abandonment of accumulator cars by companies and the substitution 
of the overhead trolley system. One would bave thought that in the 
public interest the municipal authorities would have approved the 
abolition of cars dangerous to persons, but they have opposed any 
change in the most decided maaner. At Hagen the local tramway 
company, finding that all requests to the City Fathers led to no 
practical result, asked for the intervention of the Government 
“ president,” who eventually overruled the refusal of the local 
authorities, and ordered the battery cars to be discontinued within 
12 months, which have now expired. A similar dispute has arisen 
at Hanover, where the local tramway company operates witbin the 
city and the outlying suburbs tramways having a total length of 
160 miles, and has a working concession which will expire between 
1937 and 1950, the longest period being for the lines outside the 
town. Of the total mileage 16 miles in the city itself are worked 
by accumulator cars, and the company has fora long time sought to 
introduce the overhead trolley in their place. What bappened ? 
The municipal authorities declined to give consent, but after an 
inquiry by the Government district committee the president 
decided that in view of the danger and inadequacy of the service 
capable of being rendered by the cars the latter sbould be 
prohibited aud overhead wires substituted within a year. We now 
reach an extremely interesting point, which was revealed during the 
course of the inquiry. Prof. Kohlrausch and Herr Borries gave 
evidence which was very adverse to the use of accumulator ca, 
and it was proved by the company that during one year 253 
battery explosions or fires had taken place in the cars, and that 
the tire insurance companies were no longer willing to accept the 
risk of this type of rolling stock. In view of these facts and 
leaving entirely on one side the financial or economic standpoint, 
the Government president decided on the removal of the 
cars on the ground of unreliability and danger. The municipal 
authorities then sought the assistance of the Minister of Public 
Works, but he rejected the appeal, and the cars will now disappear 
and trolley cars be introduced in their place. 

The experience at Carlsruhe has been largely similar to that of 
Hagen and Hanover, although in this case the company is at a 
deadlock both with the local authorities and the Government 
officials. When the question of transforming the horse-car service 
was under consideration the company pointed out the disadvantages 
of storage battery traction, but it was prevailed upon to introduce 
this method, mainly owing to the glowing accounts received of the 
working of the Hanover cars at that time. The gloss bas, however, 
worn &way, and the defects which were anticipated have been 
realised to their fullest extent. Apart from the higher cost of 
fraction, the heavy cara cause so much noise in running a8 to arouse 
strong complaints on behalf of the inhabitants, whilst the health 
of passengers is said to be affected by the acid fumes from the 
cells, and travelling in the cars becomes intolerable when the 
windows are closed, the annoyance increasing the longer the cars 
are in operation. As in the case of Hanover, so at Carlsruhe have 
the effects of accidente been manifested. During two years there 
were 131 explosions, fires or other battery accideuts which, as Hert 
von Borries pointed out at the Hanover inquiry, cannot be avoided, 
notwithstanding the most careful attention and gupervision of the 
batteries. Being unable to induce the municipal authorities to con- 
sent to the abolition of the cars or to prevail upon highly placed 
personages to ensure this result, the company, which still holds a 
concetsion for 48 years, thought it best to dispose of ite undertak- 
ing, if possible. Negotiations were therefore entered upon with 
the municipal authorities, but although the basis of an agreement 
was approved by the Mayor last February, the matter bas hitherto 
not made any progress. The Government President has 80 far 
refused to intel vene, he submitting that the company should first 
arrive at an agreement with the municipal authorities. Yet the 
company, with the lengthy concession already mentioned, has 
asked as the purchase price a tum which is said to be less than 
the present value of the quotation of its shares on the Stock 
Exchange. Since this was written, a Carlsruhe telegram of the 
18th inet. states that the local authorities have consented to acquire 
the undertaking. 

As stated at the commencement of this article, the accumulator 
cars have now been discontinued o: the lines of the Grand Berlin 
Tramway Co. and the Berlin—Charlottenburg Tramway Co., which 
monopolise the tramway traffic in the German capital. The care 
bad for a long time been a source of public danger, aud no Berliners 
were sorry when the Government, without consulting the municipal 
authorities, requested the companies to abandon the use of What 
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the people called *thunder cars,” and to substitute the overhead 
trolley, or the underground conduit system in the few thoroughfares 


where aerial wires were, in the opinion of the State authorities, - 


considered unsuitable. On their part, the companies welcomed the 
opportunity of terminating a costly experiment extending over a 
few years, and a few months ago the battery cars gradually began 
to disappear from the streets. The tramcars are now operated either 
on the overhead trolley or the conduit system, and a night service 
of cars has been introduced on certain sections down to 3 a.m. In 
the case of the tramway from the Stettin railway station to 
Charlottenburg, it has been found necessary to adopt the double 
trolley system in order to meet the wishes of the well-known 
physical-technical institute, the Reichsanstalt. The authorities of 
this institution were apprehensive of injary to, or toe destruction 
of, the delicate instruments, by the use of the rails as the retur., and 
accordingly the tramway company bas been compelled to use an 
insulated return. 

The spirit of meddlesomeness which pervades the minds of the 
majority of those who claim to represent the interests of London at 
Spring Gardens also seems t characterise the Municipal Councillors 
at the Hote] de Ville in Paris in regard to underground railways. 
There is, however, this important differei ce—that the London 
County Council seeks to interfere where it has no right to do. so. 
Some of its members have suggested tbat the Council should inter- 
vene on the question of the ventilation of the Central London 
Railway, but although it has been found impossible to do so, the 
question will doubtless be pressed home in relation to new schemes 
when before committees of either House. On the other hand, the 
Paris Municipal Council, which is the lessor of the underground 
electric railway in the French capita), may bave some right to 
express its opinions and enforce tl em, provided that the lease to 
the Metropolitan Railway Co. contains clauses enabling it to do so. 
Whether the lease en bodies any such conditions we are not aware, 
but it is improbable, in view of the fact that the Cuuncil bas asked 
the Prefect of the Seine and the Pretect of Police to compel the 
company to ventilate the tunnels, and in default to take stepa 
to ensure the fulfilment of the object in question. This is a point 
which should be borne in mind by the London County Council, 
namely, that even shallow underground lines need ventilation—at all 
evente, in the opinion of the Paris Municipal Councillors. 

The London Ccunty Council is engaged in training motor car 
drivere, who are to be turned out as fully qualified men after 
receiving lessons extending continucusly over 12 days! This fact, 
which deserves attention in our ‘‘ Correspondence " columns on the 
" Tramcar Brakes" question, will, perhaps, be remembered when 
accidents occur on the southern lines; and it is only referred to in 
this place in order to emphasise the necessity for the employ ment 
of skilled men, having control of reliable brakes, as disclosed by the 
numerous accidents which take place on the electric tramways in 
Paris. M. Lepine, the Prefect of Police, in replying to questions 
at & recent meeting of the Municipal Council, stated that the 
number of such occurrences has diminished in the past two years. 
During the first 10 months of Jast year there Were 548 accidents, 
whereas the number for the corresponding period of this year 
amounts to 448, altbough 720 additional motor cars have been placed 


in service. The pcsition is therefore improving, except in the 


case of the East Parisian Co, and the Prefect expressed the opinion 
that accidents would gralually become rare, owing to the expe- 
rience gained by the drivers. This optimism, to which expression 
war given early in November, is apparently no longer shared by the 
Prefect, who bas just issued an order deciding that by the beginning 
of February next all mechanically-propelled tramcars are to be 
provided with wedges and lifting jacks capab!e of raising the axles 
of tbe cars, so as to permit of a human body beiug withdrawn trom 
under the cars This is considered to be a wise measure—for Paris— 
and the necessity for lifting appliances is reported to be demon- 
strated every day. It is said the Prefect does not intend to order 
ambulance attendants or apothecary aseistants to accompany the 
tramcars—for the present, at all events. 

The Italian Mediterranean Railway Co. bas had in operation for 
some time past a main line between Milan and Varese which is 
worked on the third-rail system with trains consisting of a motor 
car and trailer. Though the length of the railway is only about 31 
miles, the results obtained have encouraged the company to consider 
the question of increasing the rolling stock, and it has approached 
the General State Railway Administration for sanction to inei r an 
expenditure of £184,000 for this purpose. It is proposed to acquire 
24 motors cars with first and third-class compartments, 5 third-class 
coaches with mail and luggage accommodation, 20 composite trailer 
cars, a.d 8 “electromobiles” for the transport of goods. The 
necessity for applying for permission to spend the money is 
apparently explained by the relations existing between the com- 
pany and the Government, and the uncertainty as to whether the 
State will take over the undertaking, and that of the other two 
principal cum panies at the expiration of the corce ssion in five years 
from the present tin.e. It is this indefinite posi ion trat retards 
the development of electric traction on the railways, and until the 
future outlook is assured, the companies may be pardoned if they 
refrain from embarking upon large schemes, except where there 
is a possibility of the expenditure being refunded, as it would be in 
the cvent of the before-mentioned outlay receiving the approval of 
the State authorities. 

The municipal echeme for the construction of a shallow under- 
grouud electric railway in Berlin is beginning to assume definite 
form, in accordance with the plans prepared by Herr Krause. At 
prese t, the project, which has been referred to a sub-committee for 
considera ion, } r: poses the building of a line between the ncrth 
aud south of the city, of a total length of seven miles It is to 
commence at Schoneburg and terminate at the junction of See 


Strasse and Platz H, and 54 miles of the line will proceed in a 
ttraight direction with a heaviest gradient of 1 in 33, as against 
1 in 32 in the case of the existing overhead electric railway. The 
tunnels are to be formed of concrete, the roof being strengthened by 
I girders at intervals of 5 ft; the greatest width will be 29 ft 6 i^, 
and the maximum height 19 ft. 6 in. It is proposed to operate 
trains composed of seven carriages which will run every three 
minutes in either direction, and instead of using a third rail for the 
collection of current, the latter is to be obtained from overhead 
wires at a pressure of 600 volta, the return being formed by the rails. 
Each train will he cipable of carryirg 485 passengers seated and 
standing, and with 40 trains in the service the hourly capacity is 
estimated at 51,009 persons. The power station is to be built to the 
north of the Spree, and the construction of the railway, which would 
involve an expenditure of £2,800,000, would occupy four years. It 
is expected that considerable difficulties would be encountered in 
the carrying out of the ssheme owing to the displacement of sewers, 
water pipes, gas mains and cables, and the necessity for dipping 
under the Landwehr Canal and the Spree and the demolition of 
buildings. These questions are to be investigated by the sub- 
committee. 

The compa:y which is investigating the question of high-speed 
electric traction recently concluded its trials for the present year 
on the military railway between Marienfelde and Zossen. When 
the experiments are resumed iu the course of a few months, the 
track will have been considerably strengthened in order to allow of 
trials being made at higher speeds than 78 miles an hour. Herr 
Badde, the Minister of Railways, has decided to assist the company 
by providing heavy rails, sleepers, and the road bed, whilst the 
necessary labour will be furnished by Herr von Gossler, Minister for 
War. Itir, therefore, only necessary for the company to supply the 
guide rails which are to be laid to preve t the derailment of the 


motor cars made by the Siemens & Haleke Co. and the Allge- 
meine Co. 


THE POPULATION OF THE UNITED 
STATES. 


WE bave never felt ourselves in complete agreement with those 
numerous, and in other matters well-instructed and well- 
balanced, writers who are obsessed by the fear that this country is 
doomed to industrial extinction by the United States. It always 
seems to us that the position of labour in America is so critical, the 
relationship between labour and capital there so strained, the 
identification of interests, real or imaginary, between the most 
various trades unions so complete, and the amalgamation of mann- 
facturers’ combines so far-reaching, that a crisis may arrive in the 
States at any moment without warniog; and that it is extremely 
likely so to du immediately the present apparent prosperity of the 
country receives a severe check. It must be apparent to every 
student of affairs that if ever industrial civil war is declared in 


America, the magnitude of the campaign will vastly exceed any- ` 


thing of the kind tbat has happened there or elsewhere heretofore, 
and that the number of commercial casualties will he incalculable. 
We have foes of our own household in our somnolent and self- 
satisfied n'anufacturers, our dilettante ard unbusinesslike consuls 
abroad, our rule-of-thumb methods in commerce and industry, and 
inthose of our trades unions which so often conduct their affairs in 
an ignorant, irresponsible and pernicious fathion. If we cannot 
abolish them or overcome their baneful influence, no number of 
Education Bills, no amount of free technical or secondary 
education, no army of free libraries presented to ungrateful rate- 
payers by our Carnegies and Passmore Ed wardses, will enable us to 
derive a proper advantage frm any commercial catastrophe which 
may overtake the States; nor in the absence of such occurrences 
shall we beable to bold our own against the increasing competition 
with which we are meeting in the markets that are open to all the 
industrial nations of the world. 

So far as the United States are coi c. rned, an interesting article 
by Mr. J. Weston in the Nineteenth Century for the current month 
draws attection to a Weak Spot in the American Republic.” In 
1815 Jefferson calculated that by 1875 his country would contain 
£0 millions of people; before the figures of the 1900 census were 
published, a population of these 80,000,000 was expected—the 
figures themselves showed 76,000,000. But these 76,000,000 include 
8,800,000 negroes, and 629,000 Chinese, Japanese, Indians, and 
Kanakas. We quote our Imperial popula ion as 54,000,000, but 
they are all white. The United Siates appear to be particularly 
favourable to foreigners, to their children, and sometimes to their 
grandchildrep, but eventually attenuation sets in, showing itself 
first in men of British descent, and therefore it is upon immigration 
alone that the States depends to avoid a decline in popula- 
tion. Even in Massachusetts, where pure Americans should be 
found in strength, 1,744,000 out of 2,505,000 of the population were 
foreign born, or of foreign parentage ; and comparing these figures 
with those of 1890, it appears that the alien bas iacreased four 
times as fast as the native. 

Bet ween 1820 and 1899 19,000,000 persons settled in the Republic 
8,000,000 being natives of the United Kingdom or Canada, and the 
bulk coming from Western Europe. Since 1893 the majority of 


the immigrants have come from Eastern Europe, as the following 
table shows :— 


— 
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British Scandi- Austria. Rou- 
Isles. Germany. navia. Italy. Russia. Hungary. mania. 


1881... 153,718 210,485 73,597 15,401 10,655 27,735 — 
1891 ... 122,085 92,247 41,002 51,799 43,880 56,199 517 
1902... 45,273 28,304 48,978 178,372 107,347 171,989 7,196 


It was the Saxons, Celts, and Teutons who made the United 
States what it is; it is they, and not the Slave, Italians, and 
Austro-Hnngarians on whom the duty will fall of maintaining the 
country’s prosperity. Thus not only is the quality of the immigra- 
tion to the States deteriorating to an alarming extent, but the stream 
of men which up to 10 years ago passed from Canada to the States has 
now been replaced by a larger one travellingiin the opposite direction. 
The population question in France is serious, but in the States it is 
even more so, and history may be searched in vain to find a parallel 
for a country dependent upon foreigners for its vital strength. 
* Even were all her 76,000,000 white, which they are very far from 
being, she could no more play the world part tbat the United 
Kingdom has played for a century than Prance could. She has not 
the staying power," says Mr. Weston. 


METROPOLITAN ELECTRIC SUPPLY CO.’S 
ARBITRATION. 


(Continued from page 1023.) 


RxsuMiNG his address on 13th inst., Mr. Moulton said that the posi- 
tion of the company at the moment when the negotiations for 
purchase commenced was a most serious one. In their desire to get 
the important practical advantages of a Willesden supply, the com- 
pany had accepted powers which left them under all their old obliga- 
tions. The whole plans of the company were for expending their 
future capital in the development of their huge concentrated gene- 
rating station at Willesden, aud when they came to realise what an 
enormous factor in electric supply capital outlay was, they would 
realise that that which would bave required them almost to dupli- 
cate their capital outlay, would have been practically ruin to them. 
It might be said that if the company were unreasonably compelled 
to double their capital outlay, they would take it out in price, but 
that was not possible, because they were to have the same price as 
the mid-London Order. In the mid-London area they had active 
competition at the hands of a most effective rival. No one could 
say that the Charing Cross Co. had not shown great enterprise, aud 
that it was not a company that supplied the public—should he say 
in a very pushing mauner. If they were going to raise their price 
in Marylebone, they must raise their price in the Strand, ard if 
they raised their price in the Strand, practically it was tbe 
&bandonment of the district altogether. They could only 
keep that by keeping their price down to the price on a truly 
competitive area. lt was no use saying—but Marylebone 
was largely private lighting; the other was more largely 
trade lighting. If they were going to drop tbeir trade lighting 
down to competitive prices, the whole of their lighting in the 
Oxford Street district must be lowered. If they were going to raise 
their price to a disproportionate one for private lighting, they would 
lose the whole of the private lighting iu the Strand district. The 
consequence Was that they were in hopeless difficulties if that was 
insisted upon—they must: either adhere to their Willesden plan at 
the cost of double capital expenditure, or they must abandon their 
Willesden plan and make Marylebone a self-contained system 
leaving their capital at Willesden to be a mere stand-by. They 
could not doubt, looking at the whole of the evidence, that at what- 
ever cost it might be, the company had determined to adhere to 
Willesden. That would bave meant that they would bave had to 
provide that large expenditure in Marylebone ; that duplicate instal- 
ment which they would scarcely use at all, aud when it came 
to purchase they could not have put Willesden upon the Borough 
Coun:;i. When he came to consider the question, not only of the 
magnitude of capital charges, but the question of security forcapital 


` charges, he thought those would be considerations of great import- 


ance. In valuing the undertaking, he should say it was just like 
an undertaking depending on locality with no lease; practically 
holding on sufferance. The future of the company depended upon 
chances, on diplomacy, on arrangements, and on giving advantages for 
the purpose of purchasing the non-enforcement of rights on behalf of 
the Borough Council. They had committed themselves to a system 
which de facto was inconsistent with their contractual obligations with 
the Borough Council, but which they had before Parliament and to the 
Borough Council undertaken should not interfere with those rights. 
They paid the price and got it, and no doubt they thought that 
when they got it they would somehow or other manage. But '' some- 
how or other manage" was not tbe sort of security on which they 
lent at a low price, and therefore he should ask the tribunal to bear 
those considerations in mind, as influencing them as to the real 
commercial value of the undertaking, and the price that ought to be 
paid for it. Turning to the question of capital outlay, the learned 
counsel said that an electric lighting company had to have effective 
plant for maximum demand—the maximum demand at any moment. 
It had to have effective plaut for that, which meant plaut pro- 
tected by adequate spares. But although they had got to deal with 
maximum, they were bound to transform it in some form into 
average, iu order to enable them to scheme the supplying machinery, 
and to do that they created what was known as a load factor. In 
the present case the load factor was taken at 12 per cent; 8,760 
were the number of hours in the year, 12 per cent. of 8,760 hours 


came to 1,051, therefore a 12 per cent. Joad factor, a kilowatt 
which turned out 1,000 watts would turn out 1,000 unite in the 
year. The plant was working at its full amount for only 12 hours 
out of 100, and that enabled them to say that for every 1,000 units 
turned out they must instal 1 kw. Oae hundred pounds might 
safely be taken as the cost of installing an effective 


kilowatt. It was not to be wondered at that the company 
had a high capital charge in their sy-tem by working Willesden. . 


They generated at a distance, and they had considerable trans- 
mission loss in going from Willesden to the various stations. They 
transmitted in the shape of alter: ating current, he believed it wa; 


two-phase. They had to transform that down to a moderate pressure 


for the purpose of driving their motor-generators, with which they 
were go'ng, in future, to supply their continuous current in that 
district, which was substantially to them, Marylebone. There was 
a very heavy loss of something like 15 per cent. there, and 
there was very expensive machinery in motor-generators. 80, 
if they contrasted that with systems which generated 
immediately at the pressure at which they distributed, it was clear 
that there must be a good deal more plant. Therefore he thought 
that the tribunal would agree that the moderate figure of £100 
which he had takea had never been contradicted. That figure was 
one of great importar ce, forit bore not only directly upon the profits 
of the company, but directly on the economic and commercial value 
of the undertaking by reason of the responsibility it put upon it to 
find throughout its life fresh capital, and it also had the gravest 
effect on whether or not the company could afford to go to low 
prices for supply of electricity for special purposes. With regard to 
tbat he specially referred to the question of whether the company 
could count on a considerable source of profit from power. When 
he came to power, he at once admitted that he must not rely upon 
the £100—the £100 he only applied to lighting—the capital 
expenditure per 1,000 units sold for power he would take 
at £60. But when they came to consider what the corre- 
sponding revenue deduction for that capital outlay was, they 
would find that it put the most formidable obstacle.in the way of 
the company ever making any profit from the supply of power. As 
to the actual cost at which power could be turned ont, the evidence 
given had placed it beyond contradiction that 1t must be supplicd 
at 2d. per unit and under, while it would cost them more than that 
to produce it. With regard to the probable demand for power pur- 
poses, Mr. Moulton said the only business in Marylebone was power 
in small quantities at practically ligbting prices, or slightly lower 
than lighting prices. They were told by the company that there 
would be a demand for power for the purposes of lifts. In his 
view, any person who introduced a lift customer to an electric 
lighting company ought to be considered a deadly enemy. 
The best lift customer they could imagine in London would 
be the Central London Railway, where the whole of the 
traffic was done through lifts in every single station, and yet they 
were told by Mr. Parshall that although they had 50 lifts working 
for 18 hours a day, and working them, of course, continuously, they 
only got a load factor of 10 percent. In other words, they were bad 
lighting customers. As to heating, heating would certainly never 
be used, or very rarely used, and he sbould think it would always 
be a poor load factor unless it were cheap, but the expense must be 
very large. He was not going to deal with the question of power 
for factories—there would be a certain number of sewing machines 
driven, but there was no question of a substantial demand for them. 
The whole of the case turned on the question of automobiles, and at 
this present moment there was no demand for that, and Mr. Crompton 
said that this demand would not be very profitable uzless people 
charged tbeir automobiles during the night in their own atables, and 
they had called evidence to prove that that was absolutely impossible. 
First of all, these secondary batteries, although they had had them for 
20 years, were very liable to get out of order ; and it was impossible 
to allow them to go on all through the night when the charging 
mightgo wrong. Theonly way in which automobiles would be used, 
driven by electricity, was in the hands of people wbo had large 
yards and changes of batteries — who could put in a battery as soon as 
tbe vehicle came in, and send it out again with a new battery. 
Under those circumstances they would probably have their own 
installation, but if they did not, they would go to some place where 
they would get it very cheap, and he could see no reason to think 


that they would get it very cheap in Marylebone, for the capital 


charges alone, plus the coal, and leaving out all wages and every- 


thing of that kind, would come to practically 2d.,and nobody . 


dreamed of antomobile proprietors working all their establishments 
with electricity at 2d. They would very much sooner generate 
themselves. If they generated it themselves, they would have 


no transmission losses; they would generate just as they wanted it; 


they would have such a very large demand for it, if it were on the scale 
suggested, that it would be worth their while to do it in that way. 
— Adjourned. | 


Resuming his address on Tuesday, December 16th, Mr. Fletcher 
Moulton said he now intended to consider what allowance out of 
revenue they must make in respect of capital cbarges, and he 
intended to take those capital charges throughout as £100 for light- 
ing and £60 for power. For every 1,000 units sold they had a 
cap'tal charge of £6 per year for light and £3 6s. if it were power. 
Supposing they said that the undertaking had a capital of £200,600, 
which was the value of the plaut in Marylebone which they em- 
ployed. He was only taking £200,000 as an illustrative figare—call 
it a quarter of a million, or whatever they liked—it had a capital 
that had to be estimated by valuation. When they considered 
what a capital of a business wag at any moment they must value 
the business. He remembered that a learned Judge once decided 
against him, and said that the capital of a business was that which 


- 
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was put in—it was a matter of complete indifference whether it was 
there or was not there. He in vain suggested that Sir W. Siemens 
put into his business half-a-crown when he came into it, and they 
would see that the value of the business was more than half-a- 
crown. When the question came to the Court of Appeal, 
Lord Justice Fry remarked—a firm has two ships, each 
worth £30,000, capital £60,000. One goes to the bottom—its 
capital is still £60,000 I understand the Judge to say. The 
company wished it was..... .. they must estimate the 
capital from the direct valuation at the moment they were consider- 
ing it. Of course that was the universal method adopted by. all 
accountants, so that in regard to the value of the capital in Maryle- 
bone, he should take a valuation which was entirely a matter of 
evidence. A much more difficult question was the valuation of the 
plant outside Marylebone, which was at this present moment 
supplying plant for Marylebone. How werethey to consider that— 
it did not represent articles that were to be taken at all—it repre- 
sented outside assistance to the undertaking—the undertaking for 
which the West London Provisional Order was granted, for the 
purpose of performing its duties. It appeared to him that in deal- 
ing with that, thetask of the tribunal was much the same a8 in deal- 
ing with tke extremely difficult question of future capital which 
could not be borrowed. They had got to get in some way or other 


the money equivalent for that assistance. They had got to get a 


revenue charge which might in fairness be considered to pay the 
price for it. Ifthey could not get it into a revenue equivalent, 
their task was hopeless. 'They had got to value an undertaking 
which depended upon outside assistance, not only now, but on the 
scheme of adding capital. That outeide assistance was in the shape 
of what he would call manufactured electricity—the manufactured 
article. He was going to allow for the cost of manufacture, so far 
as it depended upon working cost, but they could not produce it 
Without plant, and he was going to consider what allowance he 
oughtto make in respect of the charge for plant which was necessary 
for that outside assistance. Take it as a fact that £200,000 of plant 
at Willesden at this present moment was required in order to give 
them that outside assistance, and the question to be considered 
was, What was a fair price for him to pay for that outside 
assistance ? 

The Umpire: Your valuers said, We give them now £180,000, 
the value of the capital as it exists; we shall take 44 per cent, upon 
that, and deduct it from the profits, because, with that £180,000 
handed from them, they could, apart from using it in trade, make 
44 per cent. upon it. 

Mr. Fletcher Moulton: Yes; they there meet with the question, 
If you had to use it. The tables I have put in have not treated it in 
that way. Continuing, the learned counsel said that if they paid 
them the £200,000 now, it appeared to him they were entitled to 
charge them with interest on it, because they used it all the time. 
If, on the other hand, he took it that they paid the £200,000 then, 
then they must take the discounted value now. 

Mr. Ryde: Are there not two things to be considered—first, 
whether & particular piece of plant has depreciated by age, and 
then the allowance for present value, as against deferred value, 
which is & different thing. We must not confuse those two things. 

Mr. Fletcher Moulton: No, aud I have only been upon the 
question of the effect of age, because I have only been considering 
the cost of hired capital. I have not been considering the question 
of valuation yet. I have only been considering the debt that you 
must make against profits by reason of hiring your capital. The 
second question, which you say must be kept distinct, is the ques- 
tion of valuation, and that I will come to as quite a distinct 
question. 

The Umpire: If, in order to meet the objection which is raised 
by Marylebone not having the area handed over to them with a 
self-contained supply, the company were prepared to hand over to 
Marylebone in meal or in malt what it would cost Marylebone te 
give itself a self-contained supply, that would be treating you quite 
properly, would it not ? 

Mr. Fletcher Moulton: I feel very much inclined to adopt Sir 
Frederick Bramwell’s celebrated answer—yes and no. 

Mr. Ryde: Is this the way you put the argument? You say 
Marylebone was not self-contained but should have been. Mr. 
Cripps says—be it so, and to make it self-contained is £100,000 or 
whatever the figure is. Then you say that that is not enough, 
because if you put that £100,000 worth of plant, or whatever the 
figure is, in Marylebone, and work it as you were bound to do, still 
you would not have got down the working cost at so low a figure as 
the actual working cost. 

Mr. Fletcher Moulton: Yes. 

Mr. Cripps remarked that the words “ self-contained ” might not 
have the same meaning. When it was a question of profit they 
stood in the position of being entitled to work economically—they 
had the advantage of it, and when it was a question of working in 
Marylebone in future, they had to take the capacity of the plant. 

Mr. Ryde: I was not deciding against you, of course. 

Mir. Cripps: Quite so, only I did not want a misunderstanding. 

Mr. Fletcher Moulton said Mr. Cripps must remember that he 
had based on that his estimate of future profits—in other words, he 

had based on user his estimate of future profit. The learned 

counsel then went into details as to the internal capital of the 
company as represented by its buildings, plant, machinery, &c., and 
had not finished his speech when the tribunal adjourned until 
Thursday; December 18th. 


G.N. Railway Stores.—The contract for the supply of 


telegraph material to the Great Northern Railway during 1903 has 
been placed with the St. Helens Cable Co. 


ELECTRICITY AS A COMPETITOR OF GAS.* 


By W. R. RAWLINGS, A. M. I. E. . 


(Concluded from page 1050.) 


I MENTIONED that the same gas company (the Wandsworth) also 
issued a booklet by Mr. Ebenezer T. Pye, and on turning to this, we 
find on the second page this startling announcement :— 

" Coal gas recommended in preference to electric lighting for the 
better preservation of art treasures in the Birmingham Art 
Gallery." 

This startler is given on the authority of Mr. P. F. Frankland, 
F.R.S., but on reading his report I find that the question. was that of 
ventilated gas lighting versus unventilated arc lighting. Everyone 
must admit that this extract, placed as it is, is most unfair, and the 
same ruling applies to almost all the quotations given. 

Another sample of this literature comes from the Lea Bridge Gas 
Co., who issue a couple of leaflets quoting Sir W. H. Preece as 
reporting to the Maidstone Corporation and advising them not to 
adopt electric incandescent lamps in place of the gas incandescent 
burners for street lighting, and placing the cost at £6 per annum 
for electric, and £2 188. 3d. for gas. This gas company sums up by 
asserting that what applies to street lighting will apply to all other 
positions We all understand the absurdity of such an assertion, 80 
there is no need for me to comment further upon it, and in any case 
this last example is only a little over 2 to1, not 13 to 1. 

I think the foregoing examples of the class of literature sent out 
by the gas company are sufficient to show the need of our attention 
to tnat department. 

Referring to the mains department, the supply company's engineer 
appears to be surrounded with many difficulties, which bring about 
delay and consequent loss of orders. To lay in a new service, they 
have the local authorities to contend with who require a month's 
notice; then their orders are fluctuating, necessitating oftimes the 
holding over of connections for many days. How different this is 
from the action ofthe gas companies, whose position is far more fortu- 
nate! I have kndWwn cases where the service has been made and the 
light used on the same day as the contract was signed, and there is 
no doubt that the business-like control which the gas companies 
have over their mains, places the electrical industry at a disadvan- 
tage, and everything possible that could be done to expedite the 
time it now takes to make an electric light connection would, with- 
out doubt, improve business generally. 

Further, I think it is a duty of every supply company to attend 
more promptly than at present to urgent orders for repairs to their 
own main fuses, for it is generally complained that should such an 
accident happen, there is very little chance of having the same pot 
in order until the following day, and this is a point which, my 
hearerg know only too well, is brought up as an objection against 
installing the electric light. 

In comply ing with the rules drawn up by the supply company and 
the fire offices, and it may be consulting engineers also, it is im- 
possible to interpret the three combined, and I venture to suggest 
that such a state of affairs is one, if not the worst, obstacle in 
the way of electrical contractors; it is to be hoped that the past 
efforts of the Institution of Electrical Engineers and their new 
rules will do much to remedy this evil. 

In the Metropolitan Boroughs alone, there are no less 
than 11 different voltages at which supply is given, and as 
some of these are with alternating current at several different 
frequencies, the difficulties in the way are many. When we add to 
these objectionable features in electric light supply, the various 
prices and systems for charging for current, the 48 hours’ notice to con- 
nect, a month to get an extension of mains, (not the fault of the 
company), and the differences in the wiring rules and requirements 
of the respective supply companies, &c., we find that we are sur- 
rounded by confusion, and compelled to put a deal more money 
and energy into our businesses than is required by gasfitters. 

All these things tend to retard business in our direction, and it 
behoves us to protest against it. 

How different from the example I gave of obtaining a supply of 
gas is the usual procedure in electric lighting. 

The companies do not, as a rule, inspect the work during progress 
and advise as to their requirements, but leave it to the testing 
engineer to exumine, and then often refuse to test or connect until 
some alterations in a few details are made; he will add to the feel- 
ings of the contractor by politely informing him on leaving that the 
fee for testing will be 10s. 6d., as his first appointment was useless, 
and that a copy of the rules may be seen at the company's office. 
It is just possible that, after these alterations have been made and 
supply given, the fire office inspector drops in and insists upon some 

urther changes. I do not wish to imply that the rules of the com- 
panies and fire offices are at fault, but that as the rules stand the 
contractors cannot possibly satisfy all concerned, the consumer often 
comes to the conclusion that the work is faulty, and the contractor 
in the end suffers for a state of things over which hs has no 
control, 

The various voltages to which I have referred compel all con- 
tractors to hold a stock far in excess of the amount required for the 
business done ; as an instance, if you keep, say, only three sizes of 
lamps in clear and obscured glass, you will require no less than 66 
different varieties to meet your customers’ demands, and if you 
include fancy and special lamps, the quantity becomes enormous. 
The accessories are nearly as bad, as each company has its own 


* Abstract of paper read before the London Electrical Con- 
tractors' Association, December 2nd, 1902. 
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ideas of its requirements. The question of voltage also causes great 
delay in delivery, and increased cost of motors and similar appa- 
ratus; in fact, it is one of the principal problems to be faced, and I 
would suggest that its importance requires the attention of the 
Board of Trade, with a view to standardising the E.M.F., for the 
metropolitan boroughs at least. "The importance of this point 
applies equally tothe frequency, and it is clear to everyone that the 
proper control of these important features would tend to the stan- 
dardisation of all lamps and apparatus. i 

The facilities offered by the gas companies to gas light contractors 
and their customers are altogether different fromthe conditions under 
which electric light contractors have to work; they lay in their 
services at comparatively very short notice, and then provide, and 
sometimes connect, the meter to their main, and leave the gas light 
contractor to test and connect. 

That rulee are necessary we all know well enough, but I maintain 
that they should not tie our hands and our intellects go tightly as 
they do. They ought to be arranged in a more “ negative " manner, 
and not tell us what we may or must use, but just say what we may 
not use. 

The rules of the supply companies and the fire offices vary to such 
an extent that, in nine cases out of ten, they disagree in what to us 
contractors are vital points. 

One of the worst rules in this respeet is that relating to testing. 
Leaving out the fact that the supply companies’ requirements in 
this respect vary to agreat extent, they all, nevertheless, insist upon 
some certain standard. 

I have known over 12 fire offices to be interested in one installa- 
tion, and as each one had its separate rules, and the supply company 
also had its own set, it would have been absolutely impossible to 
conform to all their requirements. 

A further cause of complaint, and one which acts as a great 
hindrance to new business, is the charge that supply companies make 
the consumer pay forsuch items as “eonnection,” “extra long service,” 
' meter rest,” &c. | 

A friend of mine living at Ealing is a customer for electricity to 
the value of about £20 per annum. He also has to pay £5 per 
annum for the street main, which the Ealing Council refused to lay 
under any other conditions. His house is one of. many in the same 
road, and not in the middle of a field, as one would at first suppose. 

My firm a short time since guaranteed a three years’ minimum 
supply to a supply company for a service to a building because the 
consumer refused such conditions and the supplier insisted on the 
terms. I mention this as evidence that contractors do more to 


'encourage the business than the supply companies. 


Yesterday I received a letter from a large college where elec- 
tricity has been recently installed ina portion of the building, and 
the results are as follows :— 
Oct. and Nov., 1901. 
Gas ss ..&63 9 0 Gas ivi 

Electricity 


Oct. and Nov., 1902. 
. . 434 13 3 
20 12 0 


* 
£55 5 3 


— 


showing a saving of £8 3s. 9d. in the two months over the corre- 
sponding period of last year. The report which follows is even 
more interesting, since they state tbat the lighting is superior and 
the airof the rooms purer, with the result that many more students 
ean work in the same space; upon this report follows an order 
for further extensions. 1 could give many sach illustrations, 
but with the ever-increasing demand for electricity its own tale is 
told. . 

Referring to the figures given by the gas company wherein 
they say that for gas costing £1, electricity will cost £13 
(but to be moderate I am willing to take it at 10 to 1 for 
the purpose of illustrating the absurdity of their calculations). 
Take, for example, a small 12-roomed house; one would require 
at least 20 points whether it be illuminated with gas or electricity. 
Now, the renewal of 20 mantles would cost (as per the Gas Co.’s 
quotation) 3s. to ds. per annum—B8ay 4s.; we thus have a total bill 
for mantles alone of £4. 

From figures which I obtained from two supply companies, and 
from my own experience, & 12-roomed house would require about 
30 electric lamps installed to properly illuminate the same, and, as 

ou all know, such a number would give & far superior distribution 
of light than 20 incandescent gas burners. 

The cost for lighting 30 lamps would amount to about £12 per 
annum as per the returns of the supply company (I have many 
illustrations where 100 lamps are installed where the cost works out 
about £20 per annum, but I desire to fully cover the illustration). 
Now add to the electricity bill of £12 say 308. for renewal of lamps, 
we have a total cost of £13 10s. 

Our gas friends state that electricity costs 10 times more than gag; 
if that were true the total cost of lighting the 12-roomed house 
would be £1 7s. by gas, or one-third the cost of the mantles alone. 

If we take the foregoing illustration on the liberal lines set out by 
the gas writers of six to one, the cost should be £2 5s, or a little 
over half the cost of the mantles. . 

I will leave my hearers to draw their own conclusions. 


———— 
—e— . — — 


Cleaton Moor. — The U. D.C. has decided to take no 
aetion in respect to the application of the West Cumberland Electric 
Tramway Co. for an extension of time for the completion of the 
work. 


— 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. Tuompeow & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


26.999. Improvements in and eoznected with electro-motors and similar 
electrical apparatus." J. W. MACFARLANE, of the firm of Watson, Laidlaw and 
Co. December 8th. ' 

27,001. “Improvements in and relating to electric bells and telephones.” 
O. NoLTE and C. Hacer. December 8th. 

27.072. An improved form of current carrying wire for use in overhead 
electric traction; also applicable for haulage purposes." J. WHITEHEAD. 
December 8th. 

97.073. "Improvements in electrical conductors.” J. B. ScamMELL, 
December 8th. 

27,074. ‘Improved electrical cut-out or fuse holder.” F. H. HEADLEY, 
December 8th. 

27,088. “ Improvements in electric signalling in connection with tramways.” 
H. Hirst und W. Woop. December 9th. ; 

27,09. '*Improvements in electric power transmitters for sewing machines 
and the like." J. RosENBERGER. December 9th. 

27,090. “Improvements in apparatus for working railway points and signals 
by electric power." F. W. Wess and A. M. Tompson. December 9th. 

97,006. ‘Improvements in combined switch and fuse.” H. H. HORNSBY; 
C. N. Van CLEEr, E. W. ANGER, JUN., aud M. NrwGakp. December 9th, 
(Complete.) 

27,133. ‘Means for applying electricity to the body superficially.” A. R. 
MosLrn. December 9th. (Complete.) 

21,133. “Improvements in enclosed arc lamps." V. REcLus, H. C. F. M, 
PETITDIDIER and T. M. BcHMiTT. December 9th. 


27,161. “Improvements relating to electricity meters.” W. E. Evans. 


(Allgemeine Electricitiüts-Geseilschaft, Germany.) December 9th. (Complete.) 

2,168. ‘Process for manufacturing the current-conducting connection 
between the filaments and the conducting wires in electric incandescent 
lamps." J. PLecuati. December 9th. 

27,179. ‘Improvements in the reduction of compounds by electrical heating 
and in apparatus therefor.” E. G. ACHESON. December 9th. (Complete.) 

27,180. "Improvements in accumulators or secondary batteries and the 
preparation of electrodes therefor.” C. F. A. voN WELsBACH. December 9th. 

27,184. "Improvements in devices for operating electrically the points on 
electric tramways and railways.“ J. P. TIERNEY and J. MALONE. 
December 9th. 

17,232. ‘Improvements in and relating to rotary electric contacts for high 
tension circuits.” F. C. Brake. December 10th. 

97,097. An improved electrical connection fitting for use in conduit boxes 
and the like.” G. Byxd and H. A. GasrERD. December 10th. 

27.239. A new or improved combined clectric incandescent lamp and 
switch.“ F. J. BIDDALIL. December 10th. : 

97,247. “Improvements in or relating to deck standards used in electric 
traction." E.J.SxaLLcoxBE. December 10th, 

27,205. "Improvements in or relating to electric storage batteries." W. C. 
Hesap. December 10th. 

97,2912. "Improvments in the method of selective electric signalling.“ H. H. 
Lake. (J. S. Stone, United States.) December 10th. 

97,284. “A new method of retarding the back running of electric tram cars.” 
C. H. SPENCER. December 11th. . 

27,295. “Improvements in apparatus for amplifying ‘electro-magnetic signs 
waves.” H. H. Lake. (J. S. Stone, United States.) December 11th. 

97,301. ‘Improvements in the method of umplifying electro-magnetic signal 
waves.” H. H. Lake. (J. S. Stone, United Btates.) December lith. 

27,303. “Improvements in apparatus for cleaning the grooves of electrical 
tramway rails and for facilitating the passage of the electric current.” A. T. M. 
MATHER, December llth. 

27,822. ‘Improvements in electric switches." H. Pirrer. December llth. 

91.909. „An improvement in synchronism indicators for use in connecting 
alternate current or polyphase dynamo-electric machines in parallel. BiEMENS 
Bros. & Co., Lrp. (Siemens & Halske Aktien-Gesellschaft, Germany.) 
December llth. (Complete.) 

27,873. A new or improved galvanic cell.“ G. PEARSON and L. FIELDER, 
December 11th. 

27,874. **A new or improved electrode for galvanic cells and a method or 
process for producing same.” G. PEARSON and L. Firupen. December 11th. 

2,397. Improvements connected with trolley poles of electric cars or 
locomotives.” J. S. Rid h and E. GorMLy. December 12th. 


2,443. Improved switchboard for effecting telephonic intercommunication." 
J. Youxc, December 12th. 

27,472. An improvement in cooling devices for continuous current dynamo: 
electric machines.” SirMkNs Bros. & Cu., LTD. (Siemens & Halske Aktien: 
Gesellschaft, Germany.) December 12th. (Complete.) 

27,475. ‘Improvements in coin-operated apparatus for administering electriv 
shocks." W. C. Hawkes, F. MovrLET and T. E. TAyLoR. December 12th. 

27,476. * Improvements in or relating to electric railway or tramway traction." 
W. S. BovLr and C. R. Bovrr. December 12th. . 

27,497. “Improvements in water pipe cases for electric bells and telephones.” 
L. W. De Grave. December 13th. 

97,609. ''Penny-in-the-slot telephone cal box.” T.Horwx. December 18th. 


27,540. "'Improvements in or relating to arc lamps." T. L. CARBONE. 
December 13th. 
27,557. “Improvements in and relating to electrical resistances.’ Ri 


MARTAIN AND POHZELLANFABRIK KAHLA, FILIALE HEnusPDokRT-KLOSTERLAUSNITZ. 
December 13th. (Complete.) 


PUBLISHED SPECIFICATIONS, 1901. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co. 820, High Holborn, W.C., and at Liverpool, price, post free, 94, 
in stamps), 


4,509. “Improved composition of paste for filling the cells of reticulated # 


accunuler plates.” H. J. H. Pickard and J. 8. Evans. Dated March 2nd, 

4,515, ‘Improvements relating to electric power distribution.” H. H. 
Lake. Dated March 4th, 1901. 
iin ino i “Improvements in eleotrio furnaces.” R. C. Contardo, Dated March 

3 

4,586. Improvements in primary batteries.“ C. N. Gauzentes. Dated 
March 4tb, 1901. 

4,597. "Improvements in electrio demand indicators.” A. Wright and 
Reason Manufacturing Co. Dated March 4th, 1901. : 

4,695. “Improvements relating to the regulation of dynamos.' F. Strick- 
land. Dated Maroh 6th, 1901. . 

4,709. “Sound and fireproof walls for use in connection with telephone 
apparatus.” H. Schiffer. Dated March 6th, 1901. 


— — — 


Po qa 


- =a e 


= 


tA ae 


Digitized by Google 


Digitized by Google 


B L'.4 
b P » 
bd , di ^ 

- Wr, 


- 
) — 22 JE 
»" PrF E: 


SITY OF IL LINOIS. 


AA 


URBANA 


II 


s i 


